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PART 1

CGENERAL

SECTI ON 15080

THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS

This section covers the furnishing and installing of thermal insulation for

nmechani ca

1.1 REFERENCES

systens as shown and specified herein, conmplete with al
necessary accessori es.

The publications listed below forma part of this specification to the

ext ent

ASTM A

ASTM B

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ref erenced.
desi gnation only.

The publications are referred to in the text by basic

AVERI CAN SOCI ETY TESTI NG MATERI ALS (ASTM

580

209

449

533

534

547

552

553

612

795

920

921

1136

(1998) Stainless and Heat Resisting Steel
Wre

(1996) Al umi num and Al um num Al | oy Sheet
and Plate

(1995) M neral Fiber Hydraulic-Setting
Thermal | nsul ating and Fi ni shing Cenment

(1995) Calcium Silicate Block and Pi pe
Thermal | nsul ation

(1999) Preformed Flexible Elastomneric
Cellular Thermal Insulation in Sheet and
Tubul ar Form

(1995) M neral Fiber Preforned Pipe
I nsul ati on

(1991) Cellular dass Block and Pipe
Thermal | nsul ation

(1992) M neral Fiber Blanket and Felt
I nsul ation (Industrial Type)

(1993) M neral Fiber Block and Board
Thermal | nsul ation

(1998el) W cki ng-Type Thermal |nsul ation
for Use Over Austenitic Stainless Stee

(1998) El astomeric Joint Seal ants

(1989, R 1996) Properties of Jacketing
Materials for Thermal |nsul ation

(1995) Standard Specification for
Fl exi bl e, Low Pernmeance Vapor Retarders
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for Thermal |nsul ation

MANUNFACTURERS STANDARDI ZATI ON  SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY, Inc. (MSS) PUBLI CATI ON

MSS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

M DVEST | NSULATI ON CONTRACTORS ASSCOCI ATI ON (M CA)

M CA | nsul ati on St andards (1999) Commercial and I ndustri al
I nsul ati on St andards

NATI ONAL FI RE PROTECTI ON ASSN ( NFPA)

NFPA 90A (1993) Installation of Air Conditioning
and Ventilating Systemns

NFPA 90B (1993) Installation of Warm Air Heating
and Air Conditioning Systens

NFPA 101 (1994) Code for Safety to Life fromFire
in Buildings and Structures

NFPA 251 (1995) Fire Tests of Building
Construction and Material s

1.2 SUBM TTALS
Government approval is required for all subnmittals with a "GA" designation;
subnmittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
I nsul ati on Data; GA
Manuf acturer's descriptive and technical literature that include catalog
cuts, performance data, certificates, and a conplete list of equipnent and
materials shall be submitted. Adhesive systems shall be submitted for
approval .
SD- 07 Schedul es

I nsul ati on I nstructions and Schedul e; GA
An insul ation schedule shall be submitted indicating the product nunber,
k-val ue, thickness, jacketing, and furnished accessories for each
nmechani cal systemrequiring insulation. Mnufacturer's installation
i nstructions shall be submtted for each product to be used. The joining
and adhesive systens for the insulation shall be identified.

PART 2 PRODUCTS

2.1 GENERAL REQUI REMENTS

2.1.1 CGener al
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Fi el d-applied insul ati on and accessories on mechani cal systens shall be as
specified herein; factory-applied insulation is specified under the piping,
duct or equi prent to be insul ated.

.1.2 St andard Products

Materials shall be the standard products of manufacturers regularly engaged
in the manufacture of such products and shall essentially duplicate itens
that have been in satisfactory use for at |least 2 years prior to bid
opening. Insulation products shall conformto M CA Insul ati on Standards.

.1.3 Surface Burning Characteristics

Unl ess ot herw se specified, installed insulation materials, adhesives,
coatings, and other accessories shall have flame spread ratings and snoke
devel oped ratings in accordance with NFPA 101, NFPA 90A, and NFPA 90B for
the type occupancy and location that the material is installed unless the
| ocation where the material is installed is used as an air plenumin which
case all materials shall have snmoke devel oped ratings not greater than 50
and be non-conbustible or Iimted conbustible in accordance wi th NFPA 90A
and NFPA 90B. All insulation shall be tested in the sanme densities and
installed thicknesses as the material that will be used in actua
construction applications. Conpliance with the snoke devel oped linitation
is not required and a greater flane spread rating up to 100 is permtted
for insulation installed within wall assenblies or enclosures with a
mninmumfire resistance rating of 30 m nutes in accordance with NFPA 251,
whi ch are not used as supply or return air plenuns. Insulation that has
been treated with a flame retardant additive to obtain the flane spread and
snoke devel oped ratings shown above are not pernitted.

.1.4 Identification of Materials

Packages or standard contai ners of insulation, jacket material, cenents,
adhesi ves, and coatings delivered for use, and all sanples required for
approval shall have manufacturer's stanp or |abel attached giving the nane
of the manufacturer and brand, and a description of the material.

.1.5 St or age

Materials shall be delivered in the manufacturer's unopened cont ai ners.
Materials delivered and placed in storage shall be provided with protection
fromweather, humidity, dirt, dust and other contam nants by the Contractor.
.2 MATERI ALS AND EQUI PMENT

Mat eri al and equi pnment shall conformto the follow ng requirements:

2.1 General Materials

Materials shall be conpatible and shall not contribute to corrosion,

soften, or otherw se attack surfaces to which applied in either the wet or
dry state. Materials to be used on stainless steel surfaces shall neet
ASTM C 795 requirenments. Materials shall be asbestos free and conformto
the foll ow ng:

.2.1.1 Adhesi ves

Adhesi ves shall be per the manufacturer's standard design.
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2.2.1.2 Caul ki ng
ASTM C 920, Type S, Grade NS, Cass 25, Use A
2.2.1.3 Corner Angl es

Nomi nal 0.016 inch aluminum1 inch by 1 inch with factory applied kraft
backi ng. Al um num shall be ASTM B 209; Alloy 3003, 3105, or 5005.

2.2.1. 4 M neral Fiber Hydraulic-Setting Thermal Insulating and Fini shing
Cenment

ASTM C 449.

2.2.1.5 St apl es
Qutward clinching type.
2.2.1.6 Jacket s

Jackets shall meet ASTM C 1136. ASTM C 921, Type |, noisture vapor

transni ssion maxi num 0. 02 perms, puncture resistance nini num 50 Beach
units, tensile strength mni mum 35 pound/inch wi dth; Type Il, puncture

resi stance mni mum 25 Beach units, tensile strength m ni num 20 pound/i nch
wi dth. Al um num jackets shall be corrugated, enbossed or smooth sheet,
0.016-i nch nom nal thickness; ASTM B 209, Tenper H14, Tenper H16, All oy
3003, 5005, or 3105 with factory applied noisture barrier. Corrugated

al um num j acket shall not be used outdoors. Alum num jacket securing bands
shall be Type 304 stainless steel, 0.015-inch thick, 2-inch w de for pipe
under 10-inch diameter and 3/4-inch wi de for pipe over 10-inch dianeter.

Al um num j acket circunferential seam bands shall be 2-inch by 0.016-inch

al um num mat chi ng jacket material. Bands for insulation below ground shal
be 3/4-inch by 0.020-inch thick stainless steel. The jacket may, at the
option of the Contractor, be provided with a factory fabricated Pittsburgh
| ock or grooved seamtype longitudinal joint. Wen the grooved seam j oi nt
is used, the bands at the circunferential joints shall be designed by the
manuf acturer to seal the joints and hold the jacket in place. Polyvinyl
chloride (PVC) jacket and fitting covers shall be ASTM C 1136, Conposition
A, Type Il, with mininumthickness 0.030 inch. Insulation under PVC jacket
shall neet jacket manufacturer's witten recomrendati ons.

2.2.1.7 Wre
Soft anneal ed ASTM A 580, Type 302, 304, or 316 stainless steel, 16 gauge.
2.2.1.8 Weat her Barrier Finish
Asphal t based insul ation coating, water vapor perneability between 0.0027
to 0.0034 perminches. Childers Products Conpany "Chil Pruf" Pittsburgh
Corning "Pittcote 300" or equal

2.2.2 Pi pe I nsulation Materials shall be as foll ows

2.2.2.1 Above Ground Cold Pipeline Insulation (Mnus 30 Degrees to Plus 80
Degrees F)

Cellul ar d ass: ASTM C 552, Type Il, and Type 111 inside and outside
bui | di ng.
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Fl exi bl e Cellul ar Insul ati on: ASTM C 534, Type | inside building on water
lines and refrigerant lines and outside on refrigerant lines only.

2.2.2.2 Above Ground Hot Pipeline Insulation (Above 80 Degrees F)
M neral Fi ber: ASTM C 547, Cass 1. Indoor only.

Calcium Silicate: ASTM C 533, Type | indoor only, or outdoors above 250
degrees F pipe tenperature.

Cellul ar d ass: ASTM C 552, Type Il and Type I11.
Fl exi bl e Cellul ar Insul ati on: ASTM C 534, Type | to 200 degrees F service.
M neral Fi ber: ASTM C 547, class 1.
2.2.2.3 Bel ow Ground Pi peline Insulation
Cellular dass: ASTM C 552, Type I1I.
2.2.3 Duct Insulation Materials shall be as foll ows
Rigid M neral Fiber: ASTM C 612, C ass 1.
Fl exi bl e M neral Fiber: ASTM C 553, Type I, O ass B-2.
Cellul ar d ass: ASTM C 552, Type |I.
2.2.4 Equi prent I nsul ati on Materials
2.2.4.1 Col d Equi prent | nsul ation (Bel ow 60 Degrees F)
Rigid M neral Fiber: ASTM C 612, C ass 1.
Fl exi ble M neral Fiber: ASTM C 553, Type I, O ass B-4.
Cel lul ar d ass: ASTM C 552, Type |I.
Fl exi bl e Cellul ar Insul ati on: ASTM C 534, Type I1.
2.2.4.2 Hot Equi pment Insul ati on (Above 60 Degrees F)

Rigid M neral Fiber: ASTM C 612, Class 2, 3, 4 or 5 as required for
tenmperature encountered to 1800 degrees F.

Fl exi bl e M neral Fiber: ASTM C 553, Type I, Class B-4 to 400 degrees F.
Calcium Silicate: ASTM C 533, Type |, indoors only, or outdoors above 250
degrees F. Pipe shape may be used on diesel engine exhaust piping and
nmuf fl ers to 1200 degrees F.

Cellul ar d ass: ASTM C 552, Type | and Type I11.

Fl exi bl e Cellul ar Insul ati on: ASTM C 534, Type Il to 200 degrees F.

PART 3 EXECUTI ON
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3.

3.

1 GENERAL REQUI REMENTS
1.1 Installer's Qualifications

Qualified installers shall have successfully conpleted 50 or nore sinilar
type jobs within the last 5 years.

.1.2 Instal |l ati on

Material shall be installed in accordance with the manufacturer's witten
i nstructions and/or M CA Insul ation Standards. The Contracting O ficer
shall be notified of any conflicts between the specifications and the
manuf act urers reconmendati ons. Mat eri al such as rust, scale, dirt and
noi sture shall be renpved from surfaces to receive insul ation. I nsul ati on
shall be kept clean and dry at all times. Joints shall be staggered on
multi layer insulation. Mneral fiber thermal insulating cenent shall be
m xed with dem neralized water when used on stainless steel surfaces.

.1.3 Fire Sea

VWhere pi pes and ducts pass through fire walls, fire partitions, fire rated
pi pe chase walls or floors above grade, insulation shall be interrupted and
a fire seal shall be provided as specified in SECTION: FlIRESTOPPI NG

.1.4 Pai nting and Fi ni shing

Pai nting shall be as specified in SECTI ON: PAI NTI NG GENERAL.

.1.5 Fl exi bl e Cellul ar I nsul ation

Fl exi bl e cellular insulation shall be installed with seans and joints
sealed with a contact adhesive. Flexible cellular insulation shall not be
used on surfaces greater than 200 degrees F. Insulation exposed to weat her
and not shown to have jacketing shall be protected with mnimumtwo coats
of WV resistant weather barrier finish after the adhesive is dry.

.1.6 Wl di ng

No wel di ng shall be done on piping, duct or equiprment without witten
approval of the Contracting O ficer. The capacitor discharge wel ding
process may be used for securing netal fasteners to duct.

.2 Pl PE | NSULATI ON

. 2.1 Pi pe I nsul ation - General

Al'l piping shall be insulated unless otherwi se noted. Pipe insulation
shall be continuous and installed on all fittings and appurtenances unl ess
specified otherwise. Installation shall be with full length units of

i nsul ation and using a single cut piece to conplete a run. Cut pieces or
scraps abutting each other shall not be used. Pipe insulation shall be
omtted on the foll ow ng:

a. Chromiumplated pipe to plumbing fixtures. However, fixtures for
use by the physically handi capped shall have the hot water supply and
drain, including the trap, insul ated where exposed.

b. Sanitary drain Iines and vent piping.
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3.

c. Unions.
d. Strainers
e. Fuel oil piping inside building.
f. Diesel engine exhaust piping outside building.
g. Conpressed air piping.
2.2 Pi pes Passing Through Sl eeves

Pi pe insulation shall be continuous through the sleeve except at firewall
penetrations. An alum num jacket with factory applied noisture barriers
hal | be provided over the insulation wherever penetrations require sealing.
VWhere penetrating interior walls, the alum num jacket shall extend 2 inches
beyond either side of the wall and shall be secured on each end with a
band. Where penetrating floors, the alum numjacket shall extend from a
poi nt bel ow the backup material to a point 10 inches above the floor with
one band at the floor and one not nore than 1 inch fromthe end of the

al um num j acket. \Where penetrating waterproofed floors, the al um num

j acket shall extend from bel ow the backup material to a point 2 inches
above the flashing with a band 1 inch fromthe end of the al um num jacket.

.2.2.1 Pi pes Penetrating Exterior Walls

VWhere penetrating exterior walls, the alum num jacket required for pipe
exposed to weat her shall continue through the sleeve to a point 2 inches
beyond the interior surface of the wall.

.2.2.2 Pi pes Penetrating Roofs

VWhere penetrating roofs, pipe shall be insulated as required for interior
service to a point flush with the top of the flashing and seal ed with vapor
barrier coating. The insulations for exterior application shall butt
tightly to the top of flashing and interior insulation. The exterior

al um num j acket shall extend 2 inches down beyond the end of the insulation
to forma counter flashing. The flashing and counter flashing shall be
seal ed underneath w th caul ki ng.

.2.2.3 Di esel CGenerator Piping

Di esel generator exhaust piping and muffler shall be insulated up to
exterior ceiling, except for the flexible duct section. Exhaust pipe
out si de building shall not be insul ated.

.2.3 Pi pes Passi ng Through Hangers

I nsul ati on, whether hot or cold application, shall be continuous through
hanger s.

a. On support points where type 39 saddle or type 40 shield conformng
to MSS SP-69 are permtted for a particular pipe attachnent

application, the type 39 saddle shall be used on all pipe 4 inches and
arger. On piping under 4 inches, the type 40 gal vani zed protection

shield may be used. Insulation or an insulation insert of a density at
| east 9 pcf shall be installed under each shield. The insert shal
cover not less than the bottom 180 degree arc of the pipe. |Inserts

shall be the sanme thickness as the insul ation, and shall extend 2
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i nches on each end beyond the protection shield. Inserts are not
required with type 39 pipe saddl es.

b. Inserts shall be covered with a jacket material of the sane
appearance and quality as the adjoining pipe insulation jacket, shal
overl ap the adjoining pipe jacket 1-1/2 inches, and shall be sealed as
required for the pipe jacket.

3.2.4 Fl exi bl e Cellul ar Pipe Insulation

Fl exi bl e cellul ar pipe insulation shall be tubular formfor pipe sizes 5
inches and less. Sweat fittings shall be insulated with mter-cut pieces
the sanme size as on adjacent piping. Screwed fittings shall be insul ated
with sleeved fitting covers fabricated frommniter cut pieces and shall be
overl apped and sealed to the adjacent pipe insulation.

3.2.5 Above G ound Col d Pipelines

Pipe lines operating in the tenperature range of -30 degree F to + 60
degrees F shall be insulated as follows.

Pi pel i ne I nsul ati on System

Donestic cold and chill ed Fl exi bl e cellular with vapor barrier

dri nki ng water, including j acket .

all water piping in wel

houses.

Make- up wat er. M neral fiber or flexible cellular with

vapor barrier jacket.

Refri gerant suction |ines. Cellular glass or flexible cellular with
vapor barrier finish and al um num jacket.
Cel lul ar gl ass shall be used at all pipe
supports suspended under buil di ng.

Exterior fuel oil piping. Fl exi bl e cellular or cellular glass.
3.2.5.1 I nsul ati on Thi ckness

Thi ckness of insulation shall be as indicated in Table | unl ess otherw se
not ed.

3.2.5.2 Vapor Barrier Jacket for Fibrous and Cellular d ass |nsul ated Pipe

I nsul ati on shall be covered with a factory applied vapor barrier jacket or
field applied seal welded PVC jacket. Insulation inside the building shown
to be protected with an al um num jacket shall have the insulation and vapor
barrier jacket installed as specified herein. Alum numjacket shall be
installed on all insulated piping exposed to weat her, except sealing of the
| aps of the alumnum jacket is not required.

3.2.5.3 I nsul ation for Straight Runs on Fi brous and Cellular G ass
I nsul ated Pi pe | nside Building.

a. Insulation shall be applied to the pipe with joints tightly butted.
The ends of fibrous insulation shall be sealed off with vapor barrier
coating at intervals not to exceed 15 feet.

b. Longitudinal |aps of the jacket material shall overlap not |ess than
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1-1/2 inches. Butt strips 3 inches w de shall be provided for
circunferential joints.

TABLE |
Pi pe Size (Inches)
Service or Run-
Range of out s*
Tenp 1/4 to 1/4 to 1-1/2 3-1/2
(Degrees F) 1-1/2 1-1/4 to 3 to 5 6 to 10 11 to 24 25 to 33
60 to 35 (FQ) 1/ 2 1 1
(Co 1-1/2 1-1/2 2 2 2 2
(MF) 1 1 1-1/2 1-1/2 1-1/2 1-1/2
34 to 0 (CQ 2-1/2 2-1/2 2-1/2 3 3 3-1/2
(MF) 1-1/2 1-1/2 2 2 2-1/2 2-1/2
-1to -30 (CQ 3 3 3 3-1/2 3-1/2 4
(MF) 1-1/2 2 2-1/2 2-1/2 3 3
Donestic (FC) 2 2 2
Col d Water (CQ 1 1 1 1-1/2 1-1/2 1-1/2
and Interior (M) 2 2 2 1 1 1
Roof Drain Lines
NOTES: CG - Cellular dass

MF - M neral Fiber
FC - Flexible Cellular

* \When runouts to termnal units exceed 12 feet, the entire length
of runout shall be insulated like the main feed pipe.

c. Laps and butt strips shall be secured with adhesive and stapled on 4
inch centers if not factory self-sealing.

d. Factory self-sealing |lap systems may be used when the anbient
tenmperature is between 40 degrees and 120 degrees F during installation.
The lap systemshall be installed in accordance with nmanufacturer's
reconmendations. Stapler shall be used only if specifically recommended by
t he manufacturer. \Were gaps occur, the section shall be replaced or the
gap repaired by applying adhesive under the lap and then stapling.

e. Staples and seans, including those on self-sealing lap systens with
adhesi ve on one side shall be coated with a vapor barrier coating. Double
pressure-sensitive adhesive seans need not be coated

f. Breaks and punctures in the jacket material shall be patched by
wrapping a strip of jacket material around the pipe and securing it with
adhesi ve, stapling, and coating as specified for butt strips. The patch
shall extend not |less than 1-1/2 inches past the break.

g. At penetrations such as thernoneters, the voids in the insulation shal
be filled and sealed with two coats of vapor barrier mastic

3.2.5.4 Fi brous and Cellular G ass Insulation on Flanges, Unions, Valves,
Anchors, Fittings, and Accessories
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Pi pe insulation shall have tapered ends thoroughly coated with a vapor
barrier coating not nmore than 6 i nches fromeach flange, union, valve,
anchor, or fitting in all directions. Insulation nay be prenol ded or
segnented. Insulation of the sane thickness and conductivity as the
adj oi ning pipe insulation shall be used. |f nesting size insulation is
used, the insulation should be overlapped 2 inches or one pipe dianeter.
Loose fill mineral fiber or insulating cenent shall be used to fill the
voids. Insulation for el bows |ess than 3-inch size shall be renol ded.

I nsul ation for elbows 3-inch size and | arger shall be either prenol ded or
segnented. El bows insul ated using segnents shall not have less than 3
segnents per elbow. Insulation nmay be secured by wire until finish is
appl i ed.

a. Upon conpletion of installation of insulation, two coats of vapor
barrier coating with a mninumtotal thickness of 1/16 inch, shall be
applied with glass tape enbedded between coats. Tape seans shal
overlap 1 inch. The coating shall extend out onto the adjoining pipe
i nsulation 2 inches.

b. Insulation term nations shall be tapered to unions at a 45-degree
angl e.

c. Anchors attached directly to the pipe shall be insulated for a
sufficient distance to prevent condensation but not |ess than 6 inches
fromthe insulation surface.

d. Flexible connections at punps and ot her equi pnent shall be
insulated with 1/2-inch flexible cellular insulation, unless otherw se
i ndi cat ed.

.2.5.5 Optional PVC Fitting Covers

At the option of the Contractor, prenolded, one or two piece PVC fitting
covers may be used in lieu of the vapor barrier and enmbedded gl ass tape.
Factory prenolded insulation segnments or factory cut blanket inserts
shall be used under the fitting covers for el bows. Insulation thickness for
inserts shall be as recomended by the insul ati on manufacturer for the
prescribed application tenperatures. Elsewhere field cut inserts may be
used. The covers shall be secured by PVC vapor barrier tape or adhesive or
with tacks made for securing PVC covers. All tape seans and tacks shal
then be coated with vapor barrier coating.

.2.6 Aboveground Hot Pipelines (Above 60 Degrees F)

The follow ng shall be insulated.

Pi pel i ne I nsul ati on System
Donestic hot water. M neral fiber or flexible cellular.
Hot water heating. M neral fiber with all service jacket

except nechani cal room which shall have
al um num j acket .

.2.6.1 | nsul ati on Thi ckness

I nsul ati on thickness for pipelines handling 60 degrees F to 200 degrees F
donestic hot water shall be as indicated in Table II1I.
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TABLE ||

REQUI RED THI CKNESS (I N I NCHES) OF PI PE | NSULATI ON
FOR HANDLI NG Cl RCULATI ON OF HOT WATER
SUPPLY AND RETURN PI PI NG

k = thermal conductivity (average) Btu/hr. sq. ft.
degree/in. thickness at a nean tenperature of 75 degrees F

Ther nmal Pi pe Size, Inches
conductivity
k 2 or less 2-1/2 to 3 4 51to0 6 8 10 12
0.25 1.5 1.5 2.0 2.0 2.0 2.0 2.5
0.30 1.5 1.5 2.5 2.5 2.5 2.5 3.0
0.35 2.0 2.0 2.5 2.5 2.5 2.5 3.5
0. 40 2.0 2.5 3.0 3.0 3.0 3.0 4.0
0. 45 2.5 2.5 3.0 3.0 3.5 3.5 4.0
TABLE 11
REQUI RED THI CKNESS (I N | NCHES) OF PI PE | NSULATI ON
FOR PI PES HANDLI NG DOVESTI C HOT WATER. M- - M NERAL FI BER
CG - CELLULAR GLASS FC - FLEXI BLE CELLULAR
Range of Runout s* Pi pe Size, Inches
Servi ce 1/4 to 2 or 2-1/2
(Degrees F) 1-1/2" | ess to 3 4 5to 6 8 10 12
61 to 200 (MF) 1.0 1.0 1.0 1.0 1.5 1.5 1.5
(CO 1.5 1.5 1.5 1.5 2.0 2.0 2.0
(FO 1/2 1.0 1.0 1.0 1.0

* \When runouts to termnal units exceed 12 feet, the entire |length
of runout shall be insulated |like the main feed pipe.

3.2.6.2 Jacket for Fibrous and Cellular dass Insul ated Pipe

I nsul ati on shall be covered with a factory applied Type Il jacket or field
appl i ed al um num where required or seal welded PVC

3.2.6.3 I nsul ation for Straight Runs on Fi brous and Cellular G ass
I nsul at ed Pi pe

I nsul ati on shall be applied to the pipe with joints tightly butted.

Longi tudi nal |aps of the jacket material shall overlap not less than 1-1/2
i nches, and butt strips 3 inches wide shall be provided for circunferentia

joints. Laps and butt strips shall be secured with adhesive and stapled on

4 inch centers if not factory self-sealing. Adhesive may be omitted where

pi pe i s conceal ed.

a. Factory self-sealing | ap systens nay be used when the anbient
tenmperature is between 40 degrees and 120 degrees F and shall be
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installed in accordance with manufacturer's instructions. Laps and
butt strips shall be stapled whenever there i s nonadhesion of the
system \here gaps occur, the section shall be replaced or the gap
repai red by applying adhesi ve under the |lap and then stapling.

b. Breaks and punctures in the jacket material shall be patched by
wrapping a strip of jacket material around the pipe and cenenting,
stapling and coating as noted for butt strips. Patch shall extend not
less than 1-1/2 inches past the break.

3.2.6.4 Fi brous and Cellular G ass Insulation on Flanges, Unions, Valves,
Anchors, Fittings, and Accessories

The run of the line pipe insulation shall have the ends brought up to the
item Insulation of the sane thickness and conductivity as the adjoining
pi pe insul ation, either prenolded or segnmented, shall be placed around the
item abutting the adjoining pipe insulation, or if nesting size insulation

is used, overlapping 2 inches or one pipe dianmeter. Loose fill mnera
fiber or insulating cement shall be used to fill the voids. |Insulation for
el bows | ess than 3-inch size shall be prenolded. Insulation for el bows

3-inch size and larger shall be either prenolded or segnmented. El bows
i nsul ated using segnents shall have not |ess than 3 segments per el bow
I nsul ati on may be wired or taped on until finish is applied.

a. Upon conpletion of installation of insulation, two coats of C ass
1 adhesive shall be applied with glass tape enmbedded between coats.
Tape seans shall overlap 1 inch. Adhesive shall extend onto the
adj oi ning insulation not less than 2 inches. The total dry film

t hi ckness shall be not |less than 1/16 inch.

b. I nsul ation term nations shall be tapered to unions at a 45-degree
angl e.

3.2.6.5 Optional Polyvinyl Chloride Fitting Covers

At the option of the Contractor, factory prenol ded one or two piece PVC
fitting covers may be used in lieu of the two coats of adhesive with tape
enbedded between coats. Factory prenol ded segnment, or factory cut bl anket
insert insulation shall be used under the fitting covers, for el bows.

El sewhere field cut inserts may be used. Covers shall be installed over
the insulation and secured by seal welding, stapling, taping with PVC vapor
barrier tape, or with metal or plastic tacks made for securing PVC fitting
covers.

3.2.7 Pi pi ng Exposed to \Weat her

Pi pi ng exposed to weather shall be insulated and as specified for the
appl i cabl e service, prior to application of the jacket. All piping exposed
to weat her shall have al um num j acket.

3.2.7.1 Al um num Jacket

The jacket for hot piping may be factory applied. The jacket shall overlap
not less than 2 inches at |ongitudinal and circunferential joints and shal
be secured with bands at not nore than 12-inch centers. Longitudina
joints shall be overl apped down to shed water and | ocated at 4 or 8 o' cl ock
positions. Joints on piping 60 degrees F and bel ow shall be sealed with
caul king while overlapping to prevent noisture penetration. Were

j acketing on piping 60 degrees F and bel ow abuts an uni nsul ated surface,
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joints shall be sealed with caul king. Joints on piping above 60 degrees F
shal |l be sealed with a noisture barrier.

3.2.7.2 Fl anges, Unions, Valves, Fittings and Accessories
Fl anges, unions, valves, fittings, and accessories shall be insulated and
finished as specified for the applicable service. Two coats of an enul sion
type weat her proof mastic recommended by the insul ation manufacturer shal
be applied with glass tape enbedded between coats. Tape overlaps shall be
not less than 1 inch and the adjoining alum num jacket not |ess than 2
i nches. Factory preforned al um num jackets may be used in lieu of the
above.
3.2.8 Bel ow Ground Pi pe Insul ation
The follow ng shall be included:
a. Fuel oil
b. Water line between new central control station and new well house.
3.2.8.1 Type of insulation
Al'l bel ow ground pipe shall be insulated with cellular 3 inch glass.

3.2.8.2 Installation of bel ow ground pipe insulation

a. Bore surfaces of the insulation shall be coated with a thin coat of
gypsum cenment of a type recomrended by the insul ati on manufacturer.

Coating thickness shall be sufficient to fill surface cells of
insulation. Mastic type materials will not be pernmitted for this

coati ng.

b. Insulation applied to the pipe shall have all joints tightly butted
and bedded together wi th beddi ng conpound. Butt joints shall be

st agger ed.

c. Stainless steel bands, 3/4 inch wide by 0.020 inch thick shall be
used to secure insulation in place. A mnimmof two bands per section
of insulation shall be applied. As an alternate, fiberglass reinforced
tape may be used to secure insulation on piping up to 12 inches in

di aneter. A mninmm of two bands per section of insulation shall be
appl i ed.

d. I nsul ation shall term nate at anchor bl ocks but shall be conti nuous
t hrough sl eeves and manhol es.

e. At point of entry to buildings, underground insulation shall be
term nated 2 inches inside the wall or floor, shall butt tightly

agai nst the aboveground insul ation and the butt joint shall be seal ed
wi th vapor barrier coating.

f. Provision for expansion and contraction shall be nmade in accordance
with the insulation manufacturer's recomendati ons.

g. Flanges, couplings, valves, and fittings shall be insulated with
factory prenol ded, prefabricated, or field-fabricated sections of

i nsulation of the same material and thickness as the adjoining pipe
insulation. Insulation sections shall be secured in place with wire,
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3.

3.

3.

bore surfaces coated, and joints seal ed as specified.

h. Insulation, including fittings, shall be finished with three coats
asphaltic mastic, with 10 by 10 gl ass nmesh reinforcing fabric enbedded
bet ween coats. Fabric shall be overlapped a m nimum of 2 inches at al
joints. Total filmthickness shall be a mnimumof 3/16 inch. As an
alternate, a prefabricated bitum nous |am nated jacket, reinforced with
10 by 10 gl ass fiber mesh, shall be applied to the insulation.
Jacketing material and application procedures shall match
manuf acturer's witten instructions.

i. At termination points, other than building entrances, the mastic
and cloth or tape shall cover the ends of insulation and extend 2
i nches al ong the bare pipe.

j. Heat traced pipe lines shall be insulated as indicated on the
dr awi ngs.

2.9 Di esel Engi ne Exhaust Pipe and Muffler
2.9.1 Calciumsilicate for the muffler and exhaust piping

4 inches of insulation shall be applied in two or nore layers with joints
staggered. The insulation shall be held on with netal bands at a spacing
reconmended by insul ati on manufacturer but not to exceed 12 inches. The
i nsul ation shall be protected with a 0.016 inch thick alum num jacket
securely fastened around the insulation. The insulation shall conformto
ASTM C 533.

.3 DUCT | NSULATI ON

.3.1 Duct I nsul ation - General

Al'l duct and equi prent shall be externally insulated unless otherw se
noted. Corner angles shall be installed on external corners of insulation
on ductwork in exposed finished spaces before covering with jacket. Duct
i nsul ation shall be onmtted on the follow ng:
a. Factory preinsulated flexible ducts.
b. Ducts within HVAC equi pnent.
c. Exhaust air ducts unless noted.
d. Ceilings which form pl enuns.
e. Duct portions inside walls or floor-ceiling space in which both
sides of the space are exposed to conditioned air and the space is not
vented or exposed to unconditioned air.
3.2 I nsul ati on and Vapor Barrier for Cold Air Duct (Below 60 Degrees F)
Ducts and associ ated equi prrent shall be insulated to a thickness of 2
i nches except fresh air intake ducts which shall be insulated 1-1/2
inches. The follow ng shall be insul ated:

a. Supply ducts.

b. Flexible runouts (except for factory-insul ated).
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cC. Return ducts on the 2nd | evel.

d. Fresh air intake ducts.

3.3.2.1 I nsul ati on for Rectangul ar Ducts

I nsul ati on for rectangul ar ducts shall be rigid type mnimumdensity 3 pcf.

Insulation for all round ducts shall be flexible type, mninmmdensity 3/4
pcf with a factory Type | jacket. Fibrous and cellular glass insulation
shall be provided with either a factory-applied Type | vapor barrier jacket
or a vapor barrier coating finish as specified. Fibrous and cellular glass
i nsul ati on on conceal ed duct shall be provided with a factory-applied Type
| vapor barrier jacket.

.3.2.2 Vapor Barrier

Vapor barrier coating finish shall be acconplished by applying two coats of
vapor barrier coating with a |layer of glass cloth enbedded between the
coats. The total dry filmthickness shall be approximtely 1/16 inch.

.3.2.3 Duct | nsul ation

Duct insulation shall be continuous through sl eeves and prepared openi ngs
except fire wall penetrations. Duct insulation shall terminate at fire
dampers and flexible connections. Vapor barrier materials shall be applied
to forma conpl ete unbroken vapor seal over the insulation

.3.3 Install ation on Conceal ed Cold Air Duct

For rectangul ar, oval or round ducts, insulation shall be attached by

appl ying C ass 2 adhesive around the entire perimeter of the duct in
6-inch wide strips on 12-inch centers. For rectangul ar and oval ducts, 24
i nches and | arger insulation shall be additionally secured to bottom of
ducts by the use of nechanical fasteners. Fasteners shall be spaced on
18-inch centers and not nmore than 18 inches from duct corners.

a. For rectangular, oval and round ducts, nechanical fasteners shal
be provided on sides of duct risers for all duct sizes. Fasteners
shall be spaced on 18-inch centers and not nore than 18 inches from
duct corners. Insulation shall be inpaled on the mechanical fasteners
where used and shall be pressed thoroughly into the adhesive. Care
shall be taken to insure vapor barrier jacket joints overlap 2 inches.
The insulation shall not be conpressed to a thickness |ess than that
specified. Insulation shall be carried over standing seanms and
trapeze-type duct hanger.

b. Self-1ocking washers shall be installed where nechanical fasteners
are used. The pin shall be trimred back and bent over.

c. Jacket overlaps shall be secured under the overlap with Class 2
adhesi ve and stapled on 4-inch centers. Staples and seanms shall be
coated with a vapor barrier coating. Breaks in the jacket material
shall be covered with patches of the same material as the vapor
barrier. The patches shall extend not |less than 2 inches beyond the
break or penetration in all directions and shall be secured with C ass
2 adhesive and staples. Staples and joints shall be sealed with a
brush coat of vapor barrier coating.

d. At jacket penetrations such as hangers, thernometers, and danper
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3.

3.
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For
nmechani cal fasteners on all four sides of the duct, spaced not nore than 12
i nches apart and not nore than 3 inches fromthe edges of the insulation
joints. A mnimmof two rows of fasteners shall be provided for each side
of duct 12 inches and larger. One row shall be provided for each side of

duct

3.

5

operating rods, voids in the insulation shall be filled and the
penetration sealed with a brush coat of vapor barrier coating.

e. Insulation termi nations and pin punctures shall be seal ed and
flashed with a reinforced vapor barrier coating finish. The coating
shall overlap the adjoining insulation and uninsul ated surface 2
inches. Pin puncture coatings shall extend 2 inches fromthe puncture
in all directions.

f. \Wiere insulation standoff brackets occur, insulation shall be
ext ended under the bracket and the jacket termi nated at the bracket.

Installati on on Exposed Cold Air Duct Wrk

rectangul ar ducts, rigid insulation shall be secured to the duct by

| ess than 12 inches.

a. Duct insulation shall be formed with mininumjacket seams, and in
no case shall a jacket seambe allowed on or within 3 inches of the
duct corner. Insulation shall be brought up to standing seans,

rei nforcing, and other vertical projections and shall not be carried
over. Vapor barrier jacket shall be continuous across searns,

rei nforcing, and projections. Wen height of projections is greater
than the insulation thickness, insulation and jacket shall be carried
over.

b. Insulation shall be inpaled on the fasteners; self-1ocking washers
shall be installed and the pin trinmred and bent over. Joints in the

i nsul ation jacket shall be sealed with a 4-inch wide strip of the same
material as the vapor barrier jacket. The strip shall be secured with
Cl ass 2 adhesive and stapled. Staples and seans shall be sealed with a
brush coat of vapor barrier coating.

c. Breaks and ribs or standing seam penetrations in the jacket

mat erial shall be covered with a patch of the sane material as the
jacket. Patches shall extend not |less than 2 inches beyond the break
or penetration and shall be secured with Cl ass 2 adhesive and stapl ed.
Staples and joints shall be sealed with a brush coat of vapor barrier
coati ng.

d. At jacket penetrations such as hangers, thernometers, and danper
operating rods, the voids in the insulation shall be filled and the
penetrations sealed with a brush coat of vapor barrier coating.

e. Insulation term nations and pin punctures shall be seal ed and
flashed with a reinforced vapor barrier coating finish. The coating
shal |l overlap the adjoining insulation and uninsul ated surface 2
inches. Pin puncture coatings shall extend 2 inches fromthe puncture
in all directions.

I nsul ati on for Warm Air Duct (Above 60 Degrees F)

Ducts and associ ated equi prent shall be insulated to a thickness of 2
i nches except relief ducts and fresh air intake ducts which shall be
insulated 1-1/2 inches. The follow ng shall be insul ated:
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a. Supply ducts.

b. Return air ducts in the mechanical room

c. Flexible runouts (except for factory insul ated).
d. Fresh air intake ducts.

e. Return air ducts on the 2nd | evel.

f. Filter boxes.

g. Mxing boxes.

3.3.5.1 I nsul ati on for Rectangul ar Ducts

I nsul ati on for rectangular shall be rigid type mnimumdensity 3 pcf.

I nsul ati on on exposed ducts shall be provided with factory-applied Type |
jacket, or finished with Class 1 adhesive finish. Flexible type insulation
shall be used for all round duct, mninumdensity 3/4 pcf with a
factory-applied Type Il jacket. Insulation on concealed duct shall be
provided with a factory-applied Type Il jacket.

.3.5.2 Adhesi ve Fini sh

Ol ass 1 adhesive finish shall be acconplished by applying two coats of
Class 1 adhesive with a |layer of glass cloth enmbedded between the coats.
The total dry filmthickness shall be approximately 1/16 inch.

.3.5.3 Duct | nsul ation

Duct insulation shall be continuous through sl eeves and prepared openi ngs.
Duct insulation shall termnate at all fire danpers and flexible
connecti ons.

.3.6 Install ati on on Conceal ed Warm Air Duct

For rectangul ar, oval and round ducts, insulation shall be attached by
appl ying C ass 2 adhesive around the entire perimeter of the duct in
6-inch wide strips on 12-inch centers. For rectangul ar and oval ducts 24
inches and | arger, insulation shall be secured to the bottom of ducts by
the use of nechanical fasteners. Fasteners shall be spaced on 18-inch
centers and not nore than 18 inches from duct corner.

a. For rectangular, oval and round ducts, nechanical fasteners shal
be provided on sides of duct risers for all duct sizes. Fasteners
shall be spaced on 18-inch centers and not nore than 18 inches from
duct corners.

b. The insulation shall be inpaled on the nmechanical fasteners where
used and shall be pressed thoroughly into the adhesive. The insulation
shall not be conpressed to a thickness | ess than that specifi ed.

I nsul ati on shall be carried over standing seanms and trapeze-type
hanger s.

c. Self-locking washers shall be installed where mechanical fasteners
are used and the pin trimmred and bent over.
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d. Insulation shall overlap not less than 2 inches at joints and the
| aps shall be secured with staples on 4-inch centers.

3.7 Installati on on Exposed Warm Air Duct

For rectangul ar ducts, the rigid insulation shall be secured to the duct
by the use of nechanical fasteners on all four sides of the duct, spaced
not nore than 12 inches apart and not nore than 3 inches fromthe edges of
the insulation joints. A mininumof two rows of fasteners shall be

provi ded for each side of duct 12 inches and | arger and a m ni nrum of one
row for each side of duct |ess than 12 inches.

a. Duct insulation with factory-applied jacket shall be fornmed with
m ni num j acket seams, and in no case shall a jacket seam be all owed on
or within 3 inches of the duct corner. |Insulation shall be brought up
to standi ng seans, reinforcing, and other vertical projections and
shall not be carried over the projection. Jacket shall be continuous
across seans, reinforcing, and projections. \Were height of
projections is greater than the insulation thickness, insulation and
jacket shall be carried over the projection.

b. Insulation shall be inpaled on the fasteners; self-1ocking washers
shall be installed and pin excess clipped and bent over.

c. Joints on jacketed insulation shall be sealed with a 4-inch w de
strip of the sane material as the jacket. The strip shall be secured
with C ass 2 adhesive and stapl ed.

d. Breaks and penetrations in the jacket material shall be covered
with a patch of the same material as the jacket. Patches shall extend
not less than 2 inches beyond the break or penetration and shall be
secured with C ass 2 adhesive and stapl ed

e. Insulation termi nations and pin punctures shall be seal ed and
flashed with a Class 1 adhesive. Two coats of Class 1 adhesive coating
shall be applied with glass cloth enbedded between coats. The total
coating shall have a dry filmthickness of approximately 1/16 inch and
shall overlap the adjoining insulation and uninsul ated surface 2 inches.

.3.8 Ducts Handling Air for Dual Purpose (Bel ow and Above 60 Degrees F)

Ducts shall be insulated as specified for cold air duct.
4 EQUI PMENT | NSULATI ON
4.1 Equi prrent I nsul ation - Genera
Renovabl e i nsul ati on sections shall be provided to cover parts of equipnent
whi ch nust be opened periodically for maintenance including vessel covers,
fasteners, flanges and accessories. Equi pment insulation shall be omtted
on the foll ow ng:

a. Handhol es.

b. d eanouts.

c. ASME stanps.

d. Manufacturer's namepl ates.
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3.4.2 I nsul ation for Cold Equi pnent (Bel ow 60 Degrees F)

I nsul ati on shall be furnished on all equipnent handling media bel ow 60
degrees F including the follow ng:

a. Refrigeration equipnment parts that are not factory insul ated.
b. Roof drain bodies.
c. Air handling equipnent parts that are not factory insul ated.
e. 3000 gallon diesel fuel tank.
f. Pressure tanks and filter tanks in well houses.

3.4.2.1 I nsul ati on

I nsul ati on shall be rigid block, flexible cellular, or semrigid board
suitable for the tenperature encountered. Thicknesses shall be as follows:

a. Equi prent Handling Medi a Between 35 Degrees F and 60 Degrees F.
1-1/2 inch thick mneral fiber, 2-inch thick cellular glass, or 1-1/2
inch thick flexible cellular.

b. Equi prent Handling Media Between O Degree F and 34 Degrees F.
2-1/2 inch thick nmineral fiber, 3-1/2 inch thick cellular glass, or
2-1/2 inch flexible cellular.

c. Equi prent Handling Media Between M nus 30 Degrees F and Mnus 1
Degree F. 3-inch thick mneral fiber, 4-inch thick cellular glass or
3-inch thick flexible cellular.

3.4.2.2 Instal |l ation

I nsul ati on shall be fornmed or fabricated to fit the equipnment. To insure a
tight fit on round equi pnent, edges shall be beveled and joints shall be
tightly butted and staggered. Insulation shall be secured in place with
bands or wires at intervals as recomended by the nmanufacturer but not nore
than 12-inch centers except flexible cellular which shall be adhered.

I nsul ati on corners shall be protected under wires and bands with suitable
corner angl es.

a. Cellular glass insulation shall be set in a coating of beddi ng
compound, and joints shall be sealed with beddi ng conpound. M ner al
fiber insulation joints shall be filled with insulating cement.

b. Insulation on heads of heat exchangers shall be renovable.
Renovabl e section joints shall be fabricated using a male-fenale
shiplap type joint. The entire surface of the renovable section shal
be finished as specified.

c. Exposed insulation corners shall be protected with corner angles.
d. Insulation on equipment with ribs shall be applied over 6- by 6- by
12-gage wel ded wire fabric which has been cinched in place, or if

approved by the Contracting O ficer, spot welded to the equi pment over
the ribs. Insulation shall be secured to the fabric with J-hooks and 2
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by 2 washers or shall be securely banded or wired in place on 12-inch
centers.

3.4.2.3 Coati ng

A smooth coat of insulating cement shall be applied over the insulation
except for renovabl e sections of insulation.

.4.2.4 Penetrations

Upon conpletion of installation of the insulation, penetrations shall be
caul ked and two coats of weather barrier coating shall be applied with a
| ayer of glass cloth enmbedded between the coats. The total dry thickness
of the finish shall be 1/16-inch. Insulation installed outside shall be
weat her resistant and ultraviol et-resistant.

.4.3 I nsul ati on for Hot Equi prent (Above 60 Degrees F)

I nsul ati on shall be furnished on all equipnent handling nmedia above 60
degrees F including the follow ng:

a. Boilers if not factory install ed.
b. Water heaters if not factory installed.

c. Diesel generator exhaust pipe and muffler. Insulation system Two
| ayers of calciumsilicate with joints staggered and mastic coating:

.4.3.1 I nsul ati on
I nsul ati on shall be rigid block, flexible cellular, or semrigid board

suitable for the tenperature encountered. Insulation thicknesses shall be
as follows:

Tenperature Thi ckness
Up to 150° F 2"
20 F 3"
250° F 3-1/2"
300 F 4"
350° F 5" (two layers of 2-1/2")

.4.3.2 Instal |l ation

I nsul ati on shall be forned or fabricated to fit the equipnment. To insure a
tight fit on round equi pnent, edges shall be beveled and joints shall be
tightly butted and staggered. Insulation shall be secured in place with
bands or wires at intervals as recomrended by the nmanufacturer but not
greater than 9-inch centers except flexible cellular which shall be
adher ed. I nsul ati on corners shall be protected under wires and bands with
sui t abl e corner angl es.

a. Cellular glass insulation shall be set in a coating of beddi ng
compound, and joints shall be sealed with beddi ng conpound. M nera
fiber joints shall be filled with insulating cement.

b. Insulation on heads of heat exchangers shall be renovable. The
renovabl e section joint shall be fabricated using a nmale-female
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shiplap type joint. Entire surface of the renpvable section shall be
fini shed as specified.

c. Exposed insulation corners shall be protected with corner angles.

d. A snmooth coat of insulating cement shall be applied over
i nsul ation, except for renovable sections of insulation.

e. Upon conpletion of installation of insulation, penetrations shal
be caul ked and two coats of Class 1 adhesive shall be applied wth
gl ass cl oth enmbedded between coats. The dry filmthickness of the
finish shall be 1/16 inch. Final coating for diesel engine exhaust
pi ping and muffler shall be simlar to Childers Products Conmpany
"Vi-Cvyl CP-10/CP-11". Color shall be white.

3.4.4 Equi prent Handl i ng Dual Tenperature Medi a (Bel ow and Above 60 Degrees
F)

Equi prent handl i ng dual tenperature nmedia shall be insulated as specified
for cold equipnent.

-- End of Section --
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.2 Dri nki ng Fountai ns (For CQutdoor Installation)

WATER HEATER

COVPRESSSED Al R SYSTEM

Reci procating Air Conpressor
Desi gn Dat a

Pressure Relief Valve

Air Receivers

Intake Air Supply Filter
Pressure Regul ators
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SECTI ON 15100

PLUMBI NG

PART 1 CGENERAL

This section covers the furnishing and installing of the plumnbing systens
and fixtures as shown and specified herein, conplete with all necessary
equi pnent and required accessori es.

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

Al R CONDI TI ONI NG AND REFREI GERATI ON | NSTI TUTUE ( ARI') STANDARD

ARl 1010 (1994) Sel f- Cont ai ned,
Mechani cal | y- Refri gerated Dri nki ng-Wat er
Cool ers

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI) STANDARDS
ASNI Z721. 22 (1986; Z21.22a) Relief Valves and

Aut omati ¢ Gas Shutoff Devices for Hot
Wat er Supply Systemns

AMERI CAN SOCI ETY OF HEATI NG, REFREI FGERATI ON, AND Al R- CONDI Tl1 ONI NG
ENG NEERS, | NC. (ASHRAE) STANDARD

ASHRAE 90A (1980) Energy Conservation in New Buil ding
Design (Sections 1 through 9)

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME A13.1 (1996) Scheme for the ldentification of
Pi pi ng Systens

ASME Al112.6.1M (1988) Supports for O f-the-Fl oor Plunbing
Fi xtures for Public Use

ASME Al112.19.2M (1995) Vitreous China Plunbing Fixtures

ASME Al112.21.1M (1991; R 1998) Floor Drains

ASME Al12.21.2M (1983) Roof Drains

ASME Al12. 36.2M (1991; R 1998) C eanouts

ASME A117.1 (1992) Providing Accessibility and

Usability by Physically Handi capped Peopl e

ASME B1.20.1 (1983; R 1992) Pipe Threads, General
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ASME

ASME

ASME

ASME

ASME

ASME

ASSE

ASSE

ASSE

B16. 3

B16. 4

B16. 18

B16. 21

B16. 22

B16. 24

Pur pose (I nch)

(1992) Mall eable-lron Threaded Fittings,
Cl asses 150 and 300

(1992) Cast Iron Threaded Fittings Cl asses
125 and 250

(1984; R 1994) Cast Copper Alloy Sol der
Joint Pressure Fittings

(1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

(1995; B16.22a) Wought Copper and Copper
All oy Sol der Joint Pressure Fittings

(1991; R 1998) Cast Copper Alloy Pipe
Fl anges, C ass 150, 300, 400, 600, 900,
1500, and 2500, and Fl anged Fittings,
Cl ass 150 and 300

AVERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE) STANDARDS

1001

1011

1013

(1990) Pipe Applied Atnmospheric Type
Vacuum Br eakers

(1995) Hose Connections Vacuum Breakers

(1993) Reduced Pressure Principle Backfl ow
Preventers

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM PUBLI CATI ONS

ASTM A 53

ASTM A 74

ASTM

ASTM

ASTM

AVWNA

AVWNA

AVWNA

AVWNA

AVWNA

B 42

B 88

C 564

(1999) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed Wl ded and Seani ess

(1998) Cast Iron Soil Pipe and Fittings
(1996) Seamnl ess Copper Pipe, Standard Sizes
(1999) Seanl ess Copper Water Tube

(1997) Rubber Gaskets for Cast Iron Soi
Pi pe and Fittings

AVERI CAN WATER WORKS ASSOCI ATI ON ( AWA)  STANDARDS

B300

B301

C104

C105

C110

(1992) Hypochlorites
(1992) Liquid Chlorine

(1995) Cenent Mrtar Lining for Ductile
Iron Pipe and Fittings for Water

(1993) Pol yet hyl ene Encasenent for
Ductile-l1ron Pipe Systens

(1993) Ductile lron and Gray Iron Fittings
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3 inch through 48 inch for water and ot her

[iquids

AWM C150 (1993) Thickness Design of Ductile Iron
Pi pe

AWM C151 (1991) Ductile Iron pipe, Centrifugally

Cast for water and other 1iquids

AWM C203 (1997) Coal -Tar Protective Coatings and
Linings for Steel Water Pipelines--Enanel
and Tape- - Hot - Appl i ed

AWM C606 (1997) Grooved and Shoul dered Joints

AWM M20 (1973) Manual : Water Chlorination
Principles and Practices

CAST IRON SO L PIPE I NSTI TUTE (Cl SPI') STANDARDS

Cl SPI 301 (1997) Hubl ess Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain,
Waste, and Vent Piping Applications

Cl sPI 310 (1997) Cast Iron Soil Pipe Institute's
Approved Coupling for Use in Connection
Wi th Hubl ess Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain,
Waste, and Vent Piping Applications

Cl SPI HSN- 85 (1985) Neoprene Rubber Gaskets for Hub and
Spigot Cast Iron Soil Pipe and Fittings

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA) PUBLI CATI ONS
NFPA 70 (1996) National Electrical Code

MANANUFCTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY | NC. (MSS) STANDARDS

MSS SP- 58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MSS SP- 67 (1995) Butterfly Val ves

MSS SP- 69 (1996) Pi pe Hangers and Supports -

Sel ection and Application

MSS SP-70 (1998) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

MSS SP-71 (1997) Cast Iron Swing Check Val ves,
Fl anged and Threaded Ends

MSS SP- 72 (1992) Ball Valves with Flanged or
Butt-Wel ding Ends for General Service

MSS SP-73 (1991; R 1996) Brazing Joints for Wought
and Cast Copper Alloy Sol der Joint
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Pressure Fittings

MSS SP-78 (1998) Cast Iron Plug Val ves, Flanged and
Thr eaded

MSS SP- 80 (1997) Bronze Gate, 4 obe, Angle and Check
Val ves

MSS SP- 84 (1990) Steel Valves - Socket Wl ding and

Thr eaded Wel ds

MSS SP- 85 (1994) Cast Iron G obe and Angle Val ves -
Fl anged and Threaded Ends

W SCONSI N ADM NI STRATI VE CODE (| LHR)

| LHR Pl umbi ng Code (1956, with nonthly updates) Rul es of
Depart nent of Industry, Labor and Human
Rel ati ons - Pl umbi ng Code

PLUMBI NG AND DRAI NAGE | NSTI TUTE (PDI) STANDARDS
PDI WH 201 (1992) Water Hammer Arresters
.2 SUBM TTALS

Government approval is required for all subnmittals with a "GA" designation
subnmittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs
Pl umbi ng Shop Dr awi ngs; GA.

Shop drawi ngs shall consist of illustrations, schedul es, performance
charts, instructions, brochures, diagrans, and other information to
illustrate the requirements and operation of the system Shop draw ngs
shall be provided for the conplete plunbing systemand shall include piping
| ayout and | ocation of connections; dinensions for roughing-in, foundation,
and support points; schematic diagrams and wiring diagrans or connection

and i nterconnection diagrans. Shop drawi ngs shall indicate clearances
requi red for mmi ntenance and operation. \Were piping and equi prent are to
be supported other than as indicated, details shall include |oadings and

proposed support method. The follow ng shop drawi ngs shall be submtted:
(1) Al plunbing fixtures including water closets, urinals,
| avatories, carriers, faucets, flush valves, drinking fountains, wall
faucets, nop basin, oil interceptor, and traps.
(2) Valves.

(3) Floor drains and cl eanouts.

(4) \Water heaters, including electrical requirenents and wiring
di agr am

(5) Water coolers.
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(6) Air compressor including dryer, receiver, and notor data. Include
perfornmance data on the conpressor. |nclude di nensional data.

(7) Sanitary piping, hot and cold water piping, conpressed air piping,
and vent piping shall be submtted for approval. Include certificates
of conpliance.
(8) Punps for electrical vault, old central control station basenent,
and MH 2. Include punp capacity data, punp horsepower data,
installation details, and flap val ves.

SD-06 I nstructions

Operating Instructions; FIO

The Contractor shall furnish five conplete copies of operation manuals on
the water heater, air conpressor, water cool ers, punps, and the remai nder

of the plunmbing system Manuals shall list instructions outlining the
st ep- by-step procedures required for systemstart-up, operation, and
shutdown. The instructions shall include the manufacturer's nanme, nodel

nunber, service manual, parts list, a conplete set of shop draw ngs, and
brief description of all equiprment and their basic operating features.

SD-09 Reports
Per f ormance Test Reports; FIO

Upon conpletion and testing of the installed system test reports shall be
subnmitted in booklet formshowing all field tests performed to adjust each
component and all field tests performed to prove conpliance with the
specified performance criteria.

SD-13 Certificates
Certificates of Conpliance; FIO

VWhere materials or equiprment are required to conply with requirenments of
the ARI, ASHRAE, ASME, etc. proof of such conpliance shall be submtted
the label or listing of the specified agency will be acceptabl e evi dence.
In lieu of the label or listing, a witten certificate nmay be submtted
froman approved, nationally recognized testing organization equi pped to
perform such services, stating that the itens have been tested and conform
to the requirenments and testing nethods of the specified agency.

SD-19 Operation and Mi ntenance Manual s
Mai nt enance Instructions; FlIO

The Contractor shall furnish five conplete copies of naintenance manual s on
the water heater, air conpressor, water cool ers, punps, and the remai nder

of the plunmbing system Maintenance instructions shall list routine
mai nt enance procedures, possible breakdowns, repairs and a troubl eshooting
gui de. The instructions shall include equipnment |ayout and sinplified

wiring and control diagrans for the systemas installed. Copies of the
manuf acturer's standard warranties shall be included.

PART 2 PRODUCTS
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.1 GENERAL REQUI REMENTS
.11 St andard Products
Mat eri al s and equi prent shall be the standard products of a manufacturer
regularly engaged in the manufacture of the products. Itens of equipnent
shall essentially duplicate equi pment that has been in satisfactory use at
| east 2 years prior to award date of this contract.
1.2 Verification of Dinensions
The Contractor shall beconme fanmiliar with details of the work, shall verify
dimensions in the field, and shall advise the Contracting Oficer of any
di screpancy before perform ng any worKk.
.2 MATERI ALS AND EQUI PMENT
2.1 Gener al
Materials for various services shall be in accordance with Tables 1 and 2.
Pipe fittings shall be conpatible with the applicable pipe materials.
Pi pe threads (except dry seal) shall conformto ASME Bl.20.1. G ooved pipe
couplings and fittings shall be of the sane manufacturer. Material or
equi pment containing | ead shall not be used in any potable water system
.2.1.1 Pi pe
Iron and steel pipe shall conformto ASTM A 53.
. 2.2 Pi pe Joint Materials
Joints and gaskets materials shall conformto the foll ow ng:
a. Coupling for Cast Iron Pipe: ClISPI 310, AWM C606.
b. Coupling for Steel Pipe: AWM C606.
c. Nonnetallic Flange Gaskets for Flanges: ASME B16. 21.

d. Neoprene Gaskets for Hub and Cast Iron Pipe and Fittings: ClSPI
HSN- 85.

e. Silver Brazing Joints for Wought and Cast Sol der-Joint Fittings:
MSS SP- 73.

f. Rubber Gaskets for Cast Iron Soil-Pipe and Fittings: ASTM C 564.
g. Cast Iron Threaded Fittings: ASME B16. 4.
. 2.3 M scel | aneous Materials
M scel | aneous materials shall conformto the follow ng:
a. Water Hammer Arrester: PDI VWH 201.
b. Supports for O f-The-Fl oor Plumbing Fixtures: ASME Al112.6.1M

cC. Metallic Cl eanouts: ASME All2. 36. 2M
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2.

2.4 Pi pe I nsul ation Materi al

I nsul ati on shall be as specified in SECTION: THERMAL | NSULATI ON FOR
MECHANI CAL SYSTEMS.

.2.5 Pi pe Hangers, Inserts and Supports

Pi pe hangers, inserts and supports shall conformto MSS SP-58 and MSS SP-69

.2.6 Backf| ow Preventers

Reduced pressure principle assenblies, double check val ve assenbli es,

at mospheri c (nonpressure) type vacuum breakers, and pressure type vacuum
breakers shall be tested, approved, and listed in accordance with the
Foundation for Cross-Connection Control and Hydraulic Research Manual .
Backfl ow preventers with reduced pressure principle backfl ow preventers
shall be in accordance with ASSE 1013. Hose connection vacuum breakers
shall be in accordance with ASSE 1011. Pipe applied atnospheric type
vacuum breakers shall be in accordance with ASSE 1001. Air gaps in

pl umbi ng systens shall be in accordance with Wsconsin | LHR Pl unmbi ng Code.

2.7 Escut cheons

Escut cheons shall be provided at finished surfaces where bare or insul ated
pi pi ng, exposed to view, passes through floors, walls, or ceilings, except
in boiler, utility, or equipnment rooms. Escutcheons shall be fastened
securely to pipe or pipe covering and shall be satin-finish,
corrosion-resisting steel, polished chromiumplated zinc alloy, or polished
chrom um pl at ed copper alloy. Escutcheons shall be either one-piece or
split-pattern, held in place by internal spring tension or setscrew

.2.8 Fl oor Drains

Fl oor drains shall be cast iron with integral seepage pan, integral bal
check val ve, and adjustable perforated or slotted chrom um pl ated bronze,
ni ckel - bronze, or nickel-brass strainer, consisting of grate and threaded
collar. Drains shall be of double drainage pattern for enmbedding in the
floor construction. The seepage pan shall have weep holes or channels for
drai nage to the drainpipe. The strainer shall be adjustable to floor

t hi ckness. A cl anping device for attaching flashing or waterproofing
menbrane to the seepage pan w thout damagi ng the flashing or waterproofing
menbrane shall be provided when required. Drains shall be provided with

t hreaded or caul ked connection. |In lieu of a caul ked joint between the
drain outlet and waste pipe, a neoprene rubber gasket confornming to ASTM C
564 may be installed, provided that the drain is specifically designed for
t he rubber gasket conpression type joint. Floor and shower drains shal
conformto ASME A112.21.1M The size of the drains shall be determ ned by
the branch sizes indicated. Drains installed in connection with

wat er - proof ed fl oors or shower pans shall be equi pped with bolted-type
device to securely clanp flashing.

.2.9 Ol Interceptors

The oil interceptor shall be sized as indicated and constructed of cast
iron. Interceptors shall be the gravity drawoff type with flow control
regul at or.

2.2.10 Roof Drains and Expansion Joints
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Roof drains shall conformto ASME Al112.21.2M shall be gal vani zed heavy
pattern cast iron with done and integral flange, and shall have a device
for making a watertight connection between roofing and flashing. For
aggregate surface roofing, the drain shall be provided with a gravel stop.
On roofs other than concrete construction, roof drains shall be conplete
wi t h underdeck clanmp, sunp receiver, and an extension for the insulation

t hi ckness where applicable. A clanping device for attaching flashing or
wat er proofi ng menbrane to the seepage pan wi thout damagi ng the flashing or
menbrane shall be provided when required to suite the building
construction. Strainer openings shall have a combi ned area equal to tw ce
that of the drain outlet. The outlet shall be equi pped to nake a proper
connection to threaded pipe of the sane size as the downspout. An
expansi on joint of proper size to receive the conductor pipe shall be
provi ded. The expansion joint shall consist of a heavy cast iron housing,
brass or bronze sl eeve, brass or bronze fastening bolts and nuts, and
gaskets or packing. The sleeve shall have a nom nal thickness of not |ess
than 0.134 inch. Gaskets and packing shall be of durable material.
Packi ng shall be held in place by a packing gland secured with bolts.

.2.11 Tr aps

Traps shall be adjustable tube type with slip joint inlet and sw vel.
Inlets shall have rubber washer and copper alloy nuts for slip joints above
the discharge level. Swivel joints shall be below the discharge | evel and
shall be of netal-to-nmetal or netal-to-plastic type as required for the
application. Nuts shall have flats for wench grip. The interior dianeter
shall be not nore than 1/8 inch over or under the nominal size, and
interior surfaces shall be reasonably snooth throughout. A "P" trap
assenbly consisting of an adjustable "P" trap and threaded trap wall nipple
with cast brass wall flange shall be provided for |avatories. The assenbly
shall be a standard manufactured unit and may have a rubber-gasketed sw vel
j oi nt.

.2.12 Punps

One punmp shall be provided for the new electrical vault, one punp shall be
provi ded for the old CCS basenent, and one punp shall be provided for
manhol e 2. The punp for the electrical vault shall be a subnersible,
dewat eri ng type punp. The other sunp punps shall be trash type punps.
Trash punps shall be electric, centrifugal, subnersible, type with cl osed
non-cl og inpellers. Each punp shall be capable of punping solids up to 1"
in dianeter. Impeller and volute shall be cast iron.

.2.12.1 Capacities

(1) New Electrical Vault: Discharge not |ess than 100 gall ons per ninute
against a Total Dynamic Head (TDH) of 20 feet of water. Punps shall be
m ni mum 75% overall efficient at the primary condition point. Discharge
size shall be 2".

(2) dAd CCs Basenment: Discharge not |ess than 800 gallons per mnute
against a Total Dynamic Head (TDH) of 25 feet of water. Punps shall be
m ni mum 75% overall efficient at the primary condition point. Discharge
size shall be 6". The punp shall be designed to travel on guide rails or
gui de cabl es.

(3) Manhole # 2: Discharge not |ess than 200 gall ons per minute against a
Total Dynamic Head (TDH) of 20 feet of water. Punps shall be m ni num 75%
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overall efficient at the primary condition point. Discharge size shall be
3".

.2.12.2 Speed

The speed of the punps shall not exceed 1800 revolutions per minute. The
speed of the punp for the old central control station basement shall not
exceed 1200 RPM

.2.12. 3 Shafts And Seal s

Punp and drive shaft shall be a single combined shaft. The punp shaft and
drive shaft shall be of ASTM A 276, Type 420 stainless steel and shall be
completely isolated fromthe punped liquid. Each punp shall be provided
with a tandem nmechanical rotating shaft seal system Seals shall run in a
oil reservoir. Lapped seal faces must be hydrodynamically lubricated at a
constant rate. The |ower seal unit, between the oil sunmp and the vol ute,
shall contain one stationary and one positively driven rotating
tungsten-carbide ring. The upper seal unit, between the notor housing and
oil sump, shall contain one positively driven rotating carbon ring and one
stationary tungsten-carbide seal

.2.12. 4 Punp Lifting System

Each punp shall be furnished with a lifting bar to facilitate handling. The
l[ifting bars shall manufactured of stainless steel, chrone-nickel steel, or
chrome-nmoly steel. The bar shall be so designed and arranged to allow safe
handl i ng of the punp as required during shipping, installation, and

mai nt enance. The punp for the old central control station basement shal

i ncl ude di scharge shoe, guide bars, and punp hatch

.2.12.5 El ectrica

Punp nmotors shall be squirrel-cage, induction, shell type design, housed in
an air filled watertight chanber, and NEMA Design B type. The punp unit
and motor unit shall be closed coupled to forma single integral unit. The
stator winding and stator |eads shall be insulated with noisture resistant

Class F insulation which will resist a tenperature of 158C. The stator
shall be di pped and baked three tines in C ass F varnish. The notor shal
be designed for continuous duty, capable of sustaining a mnimmof ten
starts per hour. The rotor bars and short circuit rings shall be made of
copper or alum num Each notor shall be wound for 3-phase, 60 Hz,
alternating current, and 480 volt operation.

.2.12.6 Punp cabl es, Plugs, and Receptacles

Each punp shall be supplied with 75" of electrical cable. Cables shal
terminate in a horsepower rated plug and receptacle, Crouse Hi nds or equal.
Pl ugs and receptacl es shall be weat herproof, heavy duty, circuit breaking
type. Each notor cable shall be suitable for subnersible punp application
and such information shall be indicated by a code or |egend permanently
enbossed on the cable. Cable sizing for punp notors shall conformto NFPA
70.

.2.12.7 Install ation
The sunp punp for the electrical vault shall be installed as shown. The

Contractor shall design the discharge system for punps and furnish
installation drawi ngs show ng the punps and di scharge piping.

15100 - 12 DACWB7- 00- B- 0015



2.3 VALVES
2.3.1 CGener a

Val ves shall be provided on supplies to equi pment and fixtures as

i ndi cated. Valves in connection with runouts, risers, branches, and mains
shall be installed where indicated. Valves shall be gate val ves, unless
ot herwi se specified or indicated. Valves 2 2 inches and smaller shall be
bronze, with threaded bodies for pipe and sol der-type connections for

tubi ng. Valves 3 inches and | arger shall have flanged iron bodies and
bronze trim Pressure ratings shall be based upon the application. Valves
used for water service shall have the zinc content limted to no nore than
6 percent for the stem body, bonnet, wedge, or disk in contact with the
fluid. Gooved end valves may be provided if the manufacturer certifies
that the val ves nmeet the performance requirenments of applicable MSS

st andar d.

Descri ption St andar d
Butterfly Val ves MBS SP- 67
Cast Iron Gate Val ves, Flanged MBS SP- 70
and Threaded Ends

Cast Iron Swi ng Check Val ves, MBS SP-71
Fl anged and Threaded Ends

Bal I Val ves M5S SP- 72
Cast Iron Plug Val ves, Flanged MBS SP-78

and Threaded Ends

Bronze Gate, G obe, Angle MBS SP- 80
and Check Val ves

St eel Val ves- Socket Wel di ng MBS SP- 84
and Threaded Ends

Cast Iron G obe and Angle Val ves, MBS SP- 85
Fl anged and Threaded Ends

2.3.2 Rel i ef Val ves

Wat er heaters shall have a conbination pressure and tenperature (P&T)
relief valve. The pressure relief element of a P&T relief valve nust have
adequat e capacity to prevent excessive pressure buildup in the system when
the systemis operating at the maxi mumrate of heat input by the heaters.
The tenperature el enent of a P&T relief valve shall have a relieving
capacity which is at |least equal to the total input of the heaters when
operating at their maxi mum capacity. Relief valves rated according to ANS
Z21.22 shall be selected for systens where the input rating of the heaters
is less than 200,000 Btuh. Relief valves rated according to ASME Section
IV or ASME Safety Code No. CSD-1, shall be selected for systenms where the
i nput rating of the heaters is greater than 200,000 Btuh. Mninmmrelief
val ve size shall be 3/4 inch for inlet and outlet for heaters |ess than
200,000 Btuh, 1 inch for inlet and outlet for heaters greater than 200, 000
Bt uh.
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2.

2.

2.

3.3 Wal | Hydrants

Wal | hydrants with vacuum breaker backfl ow preventer shall have a

ni ckel -brass or nickel -bronze wall plate or flange with nozzle and

det achabl e key handle. A brass or bronze operating rod shall be provided
wi thin a gal vani zed iron casing of sufficient length to extend through wall
and to place the valve inside the building, so that the portion of the
hydrant between outlet and valve is self-draining. A brass or bronze valve

wi th coupling and uni on el bow having nmetal -to-netal seat shall be provided.
Val ve rod and seat washer shall be renovable through the face of the
hydrant. The hydrant shall have 3/4-inch exposed hose thread on spout and
3/4-inch mal e pipe thread on inlet.

.3.4 Yard Hydrants

Yard box or post hydrants shall have valve housings |ocated bel ow frost
l[ines. Water fromthe casing shall be drained after valve is shut off.
Hydrant shall be bronze with cast iron box or casing guard. "T" handle key
shall be provided

.4 FI XTURES

.4.1 CGener a

Fi xtures shall be water conservation type, in accordance with the Wsconsin
| LHR Pl umbi ng Code, ASHRAE 90A Ener gy Standards and ASME Al112.19.2M
Fi xtures for use by the physically handi capped shall be in accordance with
ASME Al1l17.1. Vitreous china, nonabsorbent, hard-burned, and vitrified
t hroughout the body shall be provided. Porcelain enaneled ware shall have
specially selected, clear white, acid-resisting enanel coating evenly
applied on surfaces. No fixture will be accepted that shows cracks,
crazes, blisters, thin spots, or other flaws. Fixtures shall be equipped
wi th appurtenances such as traps, faucets, stop valves, and drain fittings.
Each fixture shall be trapped. Brass expansion or toggle bolts capped
with acorn nuts shall be provided for supports, and polished chromn um
pl ated pipe, valves, and fittings shall be provided where exposed to view.
Fixtures with the supply discharge below the rimshall be equipped with
backfl ow preventers. Internal parts of flush valves, shower ni xing val ves,
shower head face plates, pop-up stoppers of |avatory waste drains, and
pop-up stoppers and overflow tees and shoes of bathtub waste drains may
contain acetal resin, fluorocarbon, nylon, acrylonitrile-butadiene-styrene
(ABS) or other plastic material, if the material has provided satisfactory
servi ce under actual commercial or industrial operating conditions for not
|l ess than 2 years. Plastic in contact with hot water shall be suitable for
180 degrees F water tenperature..

.4.2 Fl ush Val ves

Fl ush val ves shall have a nonhol d-open feature with backcheck angle contro
stop and a vacuum breaker. Flush valves shall be |arge diaphragmtype
havi ng a m ni mum upper chanber inside dianeter of not |less than 2-5/8

i nches at the point where the diaphragmis seal ed between the upper and

| ower chanbers.

5 DRI NKI NG FOUNTAI NS

5.1 Refrigerated Water Cool ers
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Water cool ers shall be self-contained, wall hung, nechanically
refrigerated, and shall conformto ARl 1010. Water coolers shall deliver a
m ni nrum of 8 gph of 50 degree F water when supplied with 80 deg F water and
a 90 deg F roomtenperature. Units shall be 304, 18 gauge stainless steel.
VWhen installed, drinking fountains shall neet all handi cap accessibility
requirements.

.5.2 Drinki ng Fountai ns (For Qutdoor Installation)

Drinking fountains for outdoor installation shall be fully exposed, wal
type. Unit shall be furnished conplete with drain and bubbler. Mteri al
shall be 18 gauge, Type 302 stainless steel.

.6 WATER HEATER

The water heater shall be glass-lined electric. Unit shall be rated for
208v, 1 phase operation. Heater shall utilize two 4500 watt el enments.

Water heater shall bear either ASHRAE or ASME codes and be listed with the
Nat i onal Board as required. All internal surfaces of the tank shall be

gl ass-lined. Tank shall be cathodically protected with an adequate
extruded magnesi um anode. The entire vessel shall be enclosed in a steel
encl osure with baked enanel finish. Control conpartment to be hinged and
shall house 120 volt control circuit transformer, transformer fusing
magnetic contractor(s), inmrersion style operating thernostat(s), elenent
fusing per NN.E.C. High density fiberglass insulation shall exceed | atest
requi rements of ASHRAE for heat |oss efficiency. Heater shall include ASME
T&P relief valve and drain valve.

.7 COWPRESSSED Al R SYSTEM
7.1 Reci procating Air Conpressor

Air conpressor unit shall be a factory packaged assenbly, tank nounted

reci procating type. Unit shall include UL listed three phase, 480 volt
notor controls, switches, wiring, accessories, and nmotor controllers, in a
UL listed NEMA 250, Type 1 enclosure. The air conpressor nanufacturer

shall supply a conbination starter/di sconnect with the conpressor. Air
compressor shall have integral air cooled aftercool er, separator, and auto
drain. Air conpressor shall have manufacturer's nane and address, together
with trade nanme, and catal og nunber on a naneplate securely attached to the
equi pment. Conpressor shall start unl oaded and shall start and top
automatically by an encl osed di aphragm type pressure switch nounted on the
unit or in the unit nounted control cabinet. Guards shall shield exposed
nmovi ng parts. Conpressor notor shall be provided with a conbi nation

di sconnect and across-the-line-type magnetic starter, conplete with | ow
voltage release. |In addition, a three-position hand-off-automatic sel ector
switch shall be provided. An intake air filter and silencer shall be

provi ded with conpressor. Means shall be provided for draining condensed
nmoi sture fromthe receiver by an automatic float type trap. Capacity of
air conpressor and receiver shall be as indicated. Mdtors shall be prem um
efficiency, totally enclosed fan cool ed type.

. 7.2 Desi gn Data

Compr essor shall be two-stage, V-belt drive, capable of operating

conti nuously agai nst desi gned di scharge pressure, and shall operate at a
speed not in excess of 1800 rpm Conpressor shall be assenbl ed conplete on
a common subbase. The conpressor main bearings shall be either roller or
ball. The di scharge passage of the high pressure air shall be piped to the
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2.

air receiver with a copper pipe or tubing. A pressure gage calibrated to
150 psi and equi pped with a gage cock and pul sati on danpener shall be
furnished for installation adjacent to pressure swtches.

. 7.3 Pressure Relief Val ve

Provide a pressure relief valve at the conpressor discharge. Valve shal
be manual ly adjustable, with a bronze body, threaded connections, and set
to open at 150 psig. Capacity shall be sufficient to pass full conpressor
di scharge wi thout devel opi ng excessive back pressure

. 7.4 Al r Receivers

Recei vers shall be designed for 200 psi working pressure. Receivers shal
be factory air tested to 1-1/2 tines the working pressure. Receivers shal
be equi pped with val ves and accessories, including pressure gages and
automati c and manual drains. The outside of air receivers shall have a
commerci al enanel finish. Receivers shall be designed and constructed in
accordance with the ASME Section VIII, Division 1 and shall have the design
wor ki ng pressures specified herein. A display of the ASME seal on the
receiver or a certified test report from an approved i ndependent testing

| aboratory indicating conformance to the ASME code shall be provided

. 7.5 Intake Air Supply Filter

Dry type air filter shall be provided having a collection efficiency of 99
percent of particles larger than 10 microns. Filter body and nedia shal
wi t hstand a maxi mum 125 psi, capacity as indicated.

.7.6 Pressure Regul ators

The air systemshall be provided with the necessary regul ator valves to
mai ntain the desired pressure for the installed equi prrent. Regul ators
shall be designed for a maxi numinlet pressure of 125 psi and a maxi mum
tenmperature of 200 degrees F. Regulators shall be single-seated,
pilot-operated with valve plug, bronze body and trim and threaded
connections. The regul ator valve shall include a pressure gage and shal
be provided with an adjustment screw for adjusting the pressure
differential from5 to 125 psig.

1.7 Air-line Lubricators

Air-line lubricators shall be equipped with drip chanber and sight done for
observing oil drop entering air stream oil-feed adjustment screw, and

qgui ck-rel ease collar for bow removal. Provide with automatic feed device
for supplying oil to lubricator.

.7.8 Refrigerated Air Dryer

A refrigerated air dryer shall be installed downstream of the receiver to
renove noi sture. The air dryer shall be the refrigerated type. Capacities
and characteristics shall be as indicated on the drawi ngs. The dryer shal
be equi pped with drain connection. The air shall pass through a sufficient
nunber of tubes to effect cooling. Tubes shall be sized to give maxi num
heat transfer. Cooling capacity of the refrigerated dryer shall be sized
for the total capacity of the conpressor.

7.9 Compr essed Air Piping
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Pi ping for the conpressed air systemshall be black iron, sizes as
i ndi cat ed.

PART 3 EXECUTI ON

3.

3.

3.

1 GENERAL REQUI REMENTS
1.1 Code

Al'l plumbing work shall be in accordance with the Wsconsin | LHR Pl unbi ng
Code, unless otherw se stated.

2 GENERAL | NSTALLATI ON REQUI REMENTS

The plunbing system shall be installed conplete with necessary fixtures,
fittings, traps, valves, and accessories. Wiater and drai nage piping shal
be extended as shown on the drawings. A gate valve on the water service
line shall be installed inside the building approximtely 6 inches above
the floor frompoint of entry. Water neter shall be installed as specified
in SECTI ON: WATERLI NES. Sewer and water pipes shall be laid in separate
trenches, except when ot herwi se shown. Al exterior underground utilities
shall be at least 12 inches bel ow the average |ocal frost depth and as
specified in the Wsconsin | LHR Pl unmbi ng Code.

. 2.1 Soil, Waste, Drain and Vent Piping

Soil, waste, drain and vent piping shall be of the material indicated in
Table 1. Cast-iron soil pipe joints inside buildings shall not be |ocated
closer than 6 inches above fl oors.

. 2.2 Water Pipe, Fittings and Connection

.2.2.1 Uilities

The piping shall be extended to fixtures, outlets, and equi prment. The
hot - wat er and col d-wat er piping systemshall be arranged and installed to
permit draining. The supply line to each item of equi pment or fixture,
except faucets, flush valves, or other control valves which are supplied
with integral stops, shall be equipped with a shut-off valve to enable

i solation of the itemfor repair and mai ntenance without interfering with
operation of other equipnent or fixtures. Supply piping to fixtures,
faucets, shower heads, and flush valves shall be anchored to prevent
novenent .

.2.2.2 Cutting and Repairing

The work shall be carefully laid out in advance, and unnecessary cutting of
construction shall be avoided. Damage to building, piping, wiring, or

equi pnent as a result of cutting shall be repaired by nmechanics skilled in
the trade invol ved.

.2.2.3 Protection to Fixtures, Materials, and Equi pnent

Pi pe openings shall be closed with caps or plugs during installation.

Fi xtures and equi prent shall be tightly covered and protected against dirt,
wat er, chem cals, and mechanical injury. Upon conpletion of the work, the
fixtures, materials, and equi pnent shall be thoroughly cleaned, adjusted,
and operated. Safety guards shall be provided for exposed rotating
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equi prrent .
.2.2.4 Mai ns, Branches, and Runouts

Pi ping shall be installed as indicated. Pipe shall be accurately cut and
wor ked into place without springing or forcing. Care shall be taken not to
weaken structural portions of the building. Above ground piping shall run
parallel with the lines of the building, unless otherw se indicated.

Branch pipes fromservice lines may be taken fromtop, bottom or side of
mai n, using crossover fittings required by structural or installation

condi tions. Supply pipes, valves, and fittings will be kept a sufficient

di stance from other work and other services to permt not less than 2 inch
bet ween finished covering on the different services. Bare and insul ated
water |ines shall not bear directly against building structural elenents so
as to transmt sound to the structure or prevent flexible novenent of the
lines. No water pipe shall be buried in or under floors unless
specifically indicated or approved. Changes in pipe sizes shall be made
with reducing fittings. Use of bushings will not be permtted. Change in
direction shall be made with fittings.

.2.2.5 Pi pe Drains

Pi pe drains indicated shall consist of 3/4-inch hose bibb with renewable
seat and gate valve or full port ball valve ahead of hose bibb. At other
| ow points, 3/4-inch brass plugs or caps shall be provided.

.2.2.6 Expansi on and Contraction of Piping

Al | owance shall be nade throughout for expansion and contraction of water
pi pe. Each hot-water and hot-water circulation riser shall have expansion
| oops where indicated and required. Risers shall be securely anchored as
required or where indicated to force expansion to | oops. Branch
connections fromrisers shall be nmade with anple swing or offset to avoid
undue strain on fittings or short pipe lengths. Horizontal runs of pipe
over 50 feet in length shall be anchored to the wall or the supporting
construction about mdway on the run to force expansion, evenly divided
toward the ends. Sufficient flexibility shall be provided on branch
runouts frommains and risers to provide for expansion and contraction of
piping. Flexibility shall be provided by installing one or nore turns in
the line so that piping will spring enough to allow for expansion w thout
straining. |f nechanical grooved pipe coupling systens are provided, the
devi ation from design requirements for expansion and contracti on may be
al | oned pendi ng approval of Contracting O ficer.

.2.3 Joints

Installation of pipe and fittings shall be made in accordance with the
manuf acturer's recommendations. Mtering of joints for el bows and notching
of straight runs of pipe for tees will not be pernmitted. Threaded joints
shall have American Standard taper pipe threads conform ng to ASME Bl. 20. 1.
Only mal e pipe threads shall be coated with graphite or with an approved
graphite compound, or with an inert filler and oil, or shall have a
pol yt et raf |l uoroet hyl ene tape applied. G ooved pipe couplings and fittings
shall be prepared in accordance with the manufacturer's |atest published
specifications according to pipe material, wall thickness, and size.
Mechani cal couplings may be used in conjunction with grooved pipe for
aboveground, ferrous, donestic hot and col d-water systenms in lieu of
uni ons, wel ded, flanges, or threaded joints. Mechanical couplings are
permitted in accessible locations including behind access plates.
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Mechani cal couplings and fittings shall be of the sane manufacturer.
Uni ons and fl anges and nechani cal couplings shall not be concealed in
wal I's, ceilings, or partitions

.2.3.1 Copper Tube Joints

Joints for copper tubing shall be nade with soldered fittings. Solder for
wat er supply lines shall be |lead free. Tubes shall be cut square and reaned
to renpve burrs. CQutside surface of the tube where engaged in the fitting,
and inside surface of the fitting in contact with the tube, shall be

cl eaned with an abrasive material before soldering. Care shall be taken to
prevent annealing of tube and fittings when maki ng connections. Sol der
joints shall be made with flux and wire form or paste-type solder. The
flux for solder shall be mldly corrosive liquid or petrol eum based paste
containing chlorides of zinc and amonia. Core solder shall not be used.
Excess sol der shall be wi ped fromjoint before solder hardens. Joints in
copper tube 2-1/2 inches and | arger shall be nade with heat applied

uni formy around the entire circunference of the tube and fittings by a

mul tiflanme torch. Excess solder flux on the inside surface of the joint
shal | be avoi ded.

.2.3.2 Copper Tube Extracted Joint

An extracted nechanical joint may be made in copper tube. Joint shall be

produced with an appropriate tool by drilling a pilot hole and draw ng out
the tube surface to forma collar having a m ni num hei ght of three tinmes
the thickness of the tube wall. To prevent the branch tube from being

i nserted beyond the depth of the extracted joint, dinpled depth stops shal
be provided. Also branch tube shall be notched for proper penetration into
fitting to assure a free flow joint. Extracted joints shall be brazed in
accordance with the NAPHCC Nati onal Standard Pl umbi ng Code using B-Cup
series filler metal in accordance with MSS SP-73.

.2.4 Di ssimlar Pipe Mterials

Connections to water heaters and connections between ferrous and copper
pi pe shall be nade with dielectric unions or flanges. Connecting joints
between plastic and nmetallic pipe shall be made with transition fitting for
the specific purpose.

.2.5 Corrosion Protection for Pipe and Fittings

Buried cast iron soil piping and ductile iron pipe and fittings, installed
under ground, shall be coated and lined in accordance with AWM C203, AWMNA
C104 and AWM C105.

.2.6 Pi pe Sl eeves and Fl ashi ng

Pi pe sl eeves shall be furnished and set in their proper and permanent
| ocati on.

.2.6.1 Sl eeve Requirenents

Pi pes passing through concrete or masonry walls or concrete floors or roofs
shall be provided with pipe sleeves fitted into place at the tine of
construction. A nodul ar mechani cal type sealing assenbly may be installed
in lieu of a waterproofing clanping flange and caul ki ng and seal i ng of
annul ar space between pi pe and sl eeve. The seals shall consist of

i nterlocking synthetic rubber |inks shaped to continuously fill the annul ar
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space between the pipe and sleeve with corrosion-protected carbon steel
bolts, nuts, and pressure plates. The links shall be | oosely assenbl ed
with bolts to forma continuous rubber belt around the pipe with a pressure
pl ate under each bolt head and each nut. After the seal assenbly is
properly positioned in the sleeve, tightening of the bolt shall cause the
rubber sealing elenments to expand and provide a watertight seal between the
pi pe and the sleeve. Each seal assenbly shall be sized as recomrended by
the manufacturer to fit the pipe and sl eeve invol ved.

a. Sleeves shall not be installed in structural nenbers, except where
i ndi cated or approved. Rectangular and square openings shall be as
detail ed. Each sleeve shall extend through its respective floor, or
roof, and shall be cut flush with each surface, except for special

ci rcunst ances. Pipe sleeves passing through floors in wet areas such
as nechani cal equi prent rooms, |avatories, kitchens, and other plunbing
fixture areas shall extend a mininumof 4 inches above the finished
floor. Unless otherw se indicated, sleeves shall be of a size to
provide a mninmum of 1/4-inch clearance all-around between bare pipe
and i nside of sleeve or between jacket over insulation and sl eeves.

Sl eeves in bearing walls shall be steel pipe or cast iron pipe.

Sl eeves for nmenbrane waterproof floors shall be steel pipe, or cast
iron pipe. Menbrane clanping devices shall be provided on pipe sleeves
for waterproof floors. Sleeves in nonbearing walls or ceilings may be
steel pipe, cast iron pipe, galvanized sheet netal with | ock-type

| ongi tudi nal seam Except as ot herw se specified, the annul ar space
bet ween pi pe and sl eeve, or between jacket over insulation and sl eeve,
shall be sealed with | ead wool or with a prinmer, backstop material and
surface preparation as specified in SECTION: CAULKI NG AND SEALANTS.
The annual space between pipes and sl eeves may al so be filled using

Li nk-seal or an equival ent product. Pipes passing through sleeves in
concrete floors over crawl spaces shall be seal ed as specified above.
The annul ar space between pi pe and sl eeve or between jacket over

i nsul ation and sl eeve shall not be sealed for interior walls which are
not designated as fire rated.

3.2.6.2 Fl ashi ng Requi remnents

Pi pes passing through roof or floor waterproofing nenbrane shall be
installed through a 4-pound |lead flashing or a 16-ounce copper flashing,
each within an integral skirt or flange. Flashing shall be suitably
fornmed, and the skirt or flange shall extend not |ess than 8 inches from
the pipe and shall be set over the roof or floor nmenbrane in a solid
coating of bitum nous cenent. The flashing shall extend up the pipe a

m ni nrum of 10 inches. For cleanouts, the flashing shall be turned down
into the hub and caul ked after placing the ferrule. Pipes passing through
pitched roofs shall be flashed, using | ead or copper flashing, with an

adj ustable integral flange of adequate size to extend not |ess than 8
inches fromthe pipe in all directions and | apped into the roofing to
provide a watertight seal. The annul ar space between the flashing and the
bare pipe or between the flashing and the metal -jacket-covered insul ation
shall be sealed as indicated. Flashing for dry vents shall be turned down
into the pipe to forma waterproof joint. Pipes, up to and including 10
inches in diameter, passing through roof or floor waterproofing menbrane
may be installed through a cast iron sleeve with caul king recess, anchor

l ugs, flashing-clanp device, and pressure ring with brass bolts. Flashing
shield shall be fitted into the sleeve cl anping device. Pipes passing

t hrough wal |l waterproofing menbrane shall be sleeved as described above.
In addition, a waterproofing clanping flange shall be installed.
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3.2.6.3 Optional Counterflashing
Instead of turning the flashing down into a dry vent pipe, or caul king and
seal ing the annul ar space between the pipe and flashing or
net al - j acket-covered insulation and flashing, counterflashing my be
acconmpl i shed by utilizing the follow ng:

a. A standard roof coupling for threaded pipe up to 6 inches in
di amet er.

b. A tack-wel ded or banded-netal rain shield around the pipe.
3.2.7 Supports
3.2.7.1 Gener al
Hangers used to support piping 2 inches and | arger shall be fabricated to
permt adequate adjustnment after erection while still supporting the |oad.
Pi pe guides and anchors shall be installed to keep pipes in accurate
al i nement, to direct the expansi on novenent, and to prevent buckling,
swayi ng, and undue strain. All piping subjected to vertical novenent when
operating tenperatures exceed anbi ent tenperatures, shall be supported by
vari abl e spring hangers and supports or by constant support hangers.
3.2.7.2 Pi pe Hangers, Inserts and Supports

Pi pe hangers, inserts and supports installation shall conformto MSS SP-58
and MSS SP-69, except as nodified herein.

3.2.7.3 Types 5, 12 and 26
Types 5, 12 and 26 supports shall not be used.

3.2.7.4 Type 3
Type 3 nmay be used without saddl es or shields on insulated pipe wthout
vapor barrier, if the clanp bottom does not extend through the insulation
and the tip clanp attachnent does not contact the insulation during pipe
novemnent .

3.2.7.5 Type 18 Inserts
Type 18 inserts shall be secured to concrete forms before concrete is
pl aced. Continuous inserts which allow nore adjustment nay be used if they
ot herwi se neet the requirenents for type 18 inserts.

3.2.7.6 Type 19 and 23 C-cl anps
Type 19 and 23 C-cl anps shall be torqued per MSS SP-69 and have both
| ockouts and retaining devices, furnished by the manufacturer. Field
fabricated C-clanmp bodies or retaining devices are not acceptable.

3.2.7.7 Type 20 Attachments

Type 20 attachments used on angles and channels shall be furnished with an
added mal |l eable iron heel plate or adapter.

3.2.7.8 Type 24
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Type 24 may be used only on trapeze hanger systems or on fabricated frames.
.2.7.9 Type 39 Saddl es

Type 39 saddles shall be used on 4 inch and | arger insul ated pipe.

.2.7.10 Type 40 Shiel ds

Type 40 shields shall be used on insulated pipe smaller than 4-inch size.
.2.7.11 Hori zontal Pi pe Supports

Hori zontal pipe supports shall be spaced as specified in MSS SP-69 and a
support shall be installed not over one foot fromthe pipe fitting joint at
each change in direction of the piping. Pipe supports shall be spaced not
over 5 feet apart at val ves.

.2.7.12 Vertical Pipe

Vertical pipe shall be supported at each floor, except at slab-on-grade
and at intervals of not nobre than 15 feet, not nore than 8 feet from end of
risers, and at vent term nations.

.2.7.13 Type 35 Support Gui des

Type 35 support guides using steel, reinforced polytetrafl uoroethyl ene
(PTFE) or graphite slides shall be provided where required to all ow

| ongi t udi nal pi pe novenent. Lateral restraints shall be provided as
required. Slide materials shall be suitable for the system operating
tenrper at ures, atnospheric conditions, and bearing | oads encountered.

.2.7.14 Al ternate CGui de Met hod

VWhere steel slides do not require provisions for restraint of latera
novenent, an alternate guide nethod may be used. On piping 4 inches and
|arger, a type 39 saddle may be welded to the pipe and freely rest on a
steel plate. On piping under 4 inch, a type 40 protection shield may be
attached to the pipe or insulation and freely rest on a steel slide plate.

.2.7.15 Type 35 with a Pipe Cradle

VWhere there are high systemtenperatures and welding to piping is not
desirable, then the type 35 guide shall include a pipe cradle, welded to
the guide structure and strapped securely to the pipe. The pipe shall be
separated fromthe slide material by at |east 4 inches, or by an ampunt
adequate for the insulation, whichever is greater.

.2.8 Pi pe Cl eanouts

Pi pe cl eanouts shall be the sanme size as the pipe except that cleanout
plugs larger than 4 inches will not be required. A cleanout installed in
connection with cast iron soil pipe shall consist of a | ong-sweep 1/4 bend
or one or two 1/8 bends extended to the place shown. An extra-heavy cast
brass or cast iron ferrule with countersunk cast brass head screw plug
shall be caulked into the hub of the fitting and shall be flush with the
floor. Cleanouts in connection with other pipe, where indicated, shall be
T-pattern, 90-degree branch drainage fittings with cast brass screw pl ugs,
except plastic plugs shall be installed in plastic pipe. Plugs shall be
the sanme size as the pipe up to and including 4 inches. C eanout tee
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branches with screw plug shall be installed at the foot of soil and waste
stacks, at the foot of interior downspout, on each connection to building
stormdrain where interior downspout are indicated, and on each buil di ng
drain outside the building. C eanout tee branches may be omtted on stacks
in single-story buildings with slab-on-grade construction or where |ess
than 18 inches of crawl space is provided under the floor. C eanouts on
pi pe concealed in partitions shall be provided with chrom um pl ated bronze,
ni ckel bronze, nickel brass or stainless steel flush type access cover

pl ates. Round access covers shall be provided and secured to plugs with
securing screw. Square access covers may be provided with matchi ng frames,
anchoring lugs and cover screws. Cleanouts in finished walls shall have
access covers and franmes installed flush with the finished wall. C eanouts
installed in finished floors subject to foot traffic shall be provided with
a chrome-pl ated cast brass, nickel brass, or nickel bronze cover secured to
the plug or cover frame and set flush with the finished floor. Heads of
fastening screws shall not project above the cover surface. \Were

cl eanouts are provided with adjustable heads, the heads shall be cast iron.

.2.9 Pai nting of Pipes, Hangers, Supports and other Iron Wrk

Pai nting of pipes, hangers, supports, and other iron work in conceal ed
spaces or exposed, is specified in SECTION: PAI NTI NG GENERAL.

.3 FI XTURES AND FI XTURE TRI MM NGS
.3.1 CGener a

Angl e stops, straight stops, stops integral with the faucets, or conceal ed
type of |ock-shield, and | oose-key pattern stops for supplies with

t hreaded, sweat or solvent weld inlets, shall be furnished and installed
with fixtures. Where connections between copper tubing and faucets are
made by rubber conmpression fittings, a beading tool shall be used to
nmechani cal ly deform the tubing above the conpression fitting. Exposed

pi pi ng connections fromthe shut-off or stop valve to the fixture shall be
pol i shed chrom um pl at ed copper tubing. Exposed traps and supply pipes for
fixtures and equi prent shall be connected to the rough piping systenms at
the wall, unless otherw se specified under the item Floor and wall

escut cheons shall be as specified. Exposed fixture trimings and fittings
shall be chromi umpl ated or nickel-plated brass, with polished bright
surfaces. Drain lines and hot water lines of fixtures for handi capped
personnel shall be insulated and do not require polished chrome finish

Pl umbi ng fixtures and accessories shall be installed within the space shown

.3.2 Fi xture Connecti ons

VWhere space limtations prohibit standard fittings in conjunction with the
cast iron floor flange, special short-radius fittings shall be provided
Connecti ons between earthenware fixtures and flanges on soil pipe shall be
made gas tight and watertight with a closet-setting conpound or neoprene
gasket and seal. Use of natural rubber gaskets or putty will not be
permtted. Fixtures with outlet flanges shall be set the proper distance
fromfloor or wall to make a first-class joint with the closet-setting
compound or gasket and fixture used.

.3.3 Fl ush Val ves
Fl ush val ves shall be secured to prevent nmovement by anchoring the | ong

finished top spud connecting tube to wall adjacent to valve, with approved
nmet al bracket. Flush valves for water closets shall be installed 39 inches
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3.

above the floor. Bunpers for water closet seats shall be installed on the
wal | .

.3.4 Hei ght of Fixture Ri ns Above Fl oor

Lavatories shall be nounted with rim 31 inches above finished floor.
Wal | - hung drinking fountains, and water coolers shall be installed with rim
42 inches above floor. Wall-hung service sinks shall be nounted with rim
28 inches above the floor. Installation of fixtures for use by the

physi cal | y handi capped shall be in accordance with ASME A117. 1.

.3.5 Fi xture Supports

Fi xture supports for off-the-floor |avatories, urinals, water closets, and
other fixtures of simlar size, design, and use, shall be of the chair
carrier type. The carrier shall provide the necessary means of nounting
the fixture, with a foot or feet to anchor the assenbly to the floor sl ab.
Adj ustability shall be provided to locate the fixture at the desired height
and in proper relation to the wall. Support plates, in lieu of chair
carrier, shall be fastened to the wall structure only where it is not

possi ble to anchor a floor-nmounted chair carrier to the floor slab.

.3.5.1 Support for Solid Masonry Construction

Chair carrier shall be anchored to the floor slab. Were a floor-anchored
chair carrier cannot be used, a suitable wall plate shall be inbedded in
the masonry wall .

.3.5.2 Support for Cellular-Msonry Wall Construction

Chair carrier shall be anchored to floor slab. Were a floor-anchored
chair carrier cannot be used, a suitable wall plate shall be fastened to
the cellular wall using through bolts and a back-up plate.

.3.5.3 Support for Steel Stud Frane Partitions

Chair carrier shall be used. The anchor feet and tubular uprights shall be
of the heavy duty design; and feet (bases) shall be steel and welded to a
square or rectangul ar steel tube upright. Wall plates, in lieu of

fl oor-anchored chair carriers, shall be used only if adjoining steel
partition studs are suitably reinforced to support a wall plate bolted to

t hese studs.

.3.5.4 Support for Wod Stud Construction

VWere floor is a concrete slab, a floor-anchored chair carrier shall be
used. Where entire construction is wood, wood crosspi eces shall be
installed. Fixture hanger plates, supports, brackets, or nmounting |ugs
shall be fastened with not |ess than No. 10 wood screws, 1/4-inch thick

m ni nrum st eel hanger, or toggle bolts with nut. The wood crosspi eces shal
extend the full width of the fixture and shall be securely supported.

.3.5.5 Vvl | - Mounted Water Cl oset Gaskets

VWhere wal | -nmount ed water cl osets are provided, reinforced wax or neoprene
gaskets shall be provided. The type of gasket furnished shall be as
reconmended by the chair carrier manufacturer.

3.6 Backf | ow Preventi on Devi ces
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No plunbing fixture, equiprment, or pipe connection shall be installed that
will provide a cross connection or interconnection between a potable water
supply and any source of nonpotable water. The backfl ow prevention device
shall be installed where indicated and | ocated so that no part of the
device will be subnerged. Access shall be provided for maintenance and
testing. Each device shall be a standard comrercial unit.

. 3.7 Access Panel s

Access panel s shall be provided for conceal ed val ves and controls, or any
itemrequiring inspection or maintenance. Access panels shall be of
sufficient size and | ocated so that the concealed itens may be serviced,
mai nt ai ned, or replaced.

.3.8 Tr aps

Each fixture and pi ece of equi pnent requiring connections to the drai nage
system shall be equipped with a trap. Each trap shall be placed as near
the fixture as possible, and no fixture shall be double-trapped. Traps
installed on cast iron soil pipe shall be cast iron. Traps for
acid-resisting waste shall be of the sanme material as the pipe.

.4 | DENTI FI CATI ON SYSTEMsS
4.1 I dentification Tags

Identification tags made of brass, engraved | anmi nated plastic, or engraved
anodi zed al um num indicating service and val ve nunber shall be installed
on val ves, except those valves installed on supplies at plunmbing fixtures.
Tags shall be 1-3/8 inch mninmm dianeter, and marking shall be stanped or
engraved. Indentations shall be black, for reading clarity. Tags shall be
attached to valves with No. 12 AW5 copper wire, chrone-pl ated beaded
chain, or plastic straps designed for that purpose.

.4.2 Col or Codi ng
Col or coding for piping identification shall be as specified by ASVE Al13. 1.
.4.3 Col or Coding Schenme for Locating Hidden Utility Conponents

The col or coding scheme shall identify points of access for maintenance and
operati on of operable conponents which are not visible fromthe finished
space and installed in the space directly above the suspended grid ceiling.
The operabl e conponents shall include val ves, danpers, sw tches, |inkages
and thernmostats. The color coding schene shall consist of a color code
board and col ored metal disks. Each colored netal disk shall be
approxi mately 3/8 inch in diameter and secured to renovable ceiling panels
with fasteners. The fasteners shall be inserted into the ceiling panels so

that the fasteners will be concealed fromview The fasteners shall be
manual | y renmovabl e without tools and shall not separate fromthe ceiling
panel s when panels are dropped fromceiling height. Installation of
colored netal disks will follow conpletion of the finished surface on which

the disks are to be fastened. The col or code board shall have the
approxi mat e di nensi ons of 3-foot wi dth, 2-foot 6-inch height, and 1/2-inch
t hi ckness. The board shall be made of wood fiberboard and franed under
glass or 1/16-inch transparent plastic cover. Unless otherw se directed,
the col or code synbols shall be approximately 3/4-inch in dianeter and the
related lettering in 1/2-inch high capital letters. The color code board
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shall be nounted and | ocated in the nechani cal or equi pnent room
.5  TESTS, FLUSHI NG AND STERI LI ZATI ON

The Contractor is responsible for obtaining up-to-date copies of the
M nnesot a Pl unmbi ng Code and ot her regul ati ons and providing all |abor,
equi pmrent and material required for performng required tests.

.5.1 Pl umbi ng System

The plunbing system shall be tested in accordance with the M nnesota
Pl umbi ng Code.

.5.2 Def ective Wrk

If inspection or test shows defects, such defective work or material shal
be replaced or repaired as necessary and inspection and tests shall be
repeated. Repairs to piping shall be made with new materials. No caul ki ng
of screwed joints or holes will be acceptable.

.5.3 System Fl ushi ng

After tests are conpleted, potable water piping shall be flushed. In
general, sufficient water shall be used to produce a mnimum water velocity
of 2.5 feet per second through piping being flushed. Flushing shall be
continued until discharge water shows no discoloration. System shall be
drained at |low points. Strainer screens shall be rempoved, cleaned, and
replaced in line. After flushing and cl eaning, systems shall be prepared
for service by imediately filling water piping with clean, fresh potable
water. Any stoppage, discoloration, or other damage to the finish,

furni shings, or parts of the building, due to the Contractor's failure to
properly clean the piping system shall be repaired by the Contractor.
VWhen the work is conplete, the hot-water system shall be adjusted for

uni formcirculation. Flush valves and automatic control devices shall be
adj usted for proper operation.

.5.4 Oper ati onal Test
Upon conpletion of and prior to acceptance of the installation, the
Contractor shall subject the plunbing systemto operating tests to
demonstrate satisfactory functional and operational efficiency. Such
operating tests shall cover a period of not less than 4 hours for the
compl ete system and shall include the following information in a report
wi th conclusion as to the adequacy of the system

a. Time, date, and duration of test.

b. Water pressures at the npst renote and the highest fixtures.

c. Operation of each fixture and fixture trim

d. Operation of each valve, hydrant, and faucet.

e. Punmp suction and di scharge pressures.

f. Tenperature of each donestic hot-water supply.

g. Operation of each floor and roof drain by flooding with water.
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h. Operation of each vacuum breaker and backfl ow preventer.
5.5 Sterilization

After pressure tests have been made, the entire donestic hot and col d-water
di stribution systemshall be sterilized. Systemshall be thoroughly
flushed with water of sufficient velocity until all entrained dirt and
other foreign material have been renpved, before introducing chlorinating
material. The chlorinating material shall be either liquid chlorine
conform ng to AWM B301 or hypochlorite conform ng to AWM B300. Water

chl orination procedure shall be in accordance with AWM M20. The
chlorinating material shall be fed into the water piping systemat a
constant rate at a concentration of at l|east 50 parts per million (ppm. A
properly adjusted hypochlorite solution injected into the main with a
hypochl orinator, or liquid chlorine injected into the main through a

sol ution-feed chlorinator and booster punp, shall be used. The chlorine
resi dual shall be checked at intervals to insure that the proper level is
mai nt ai ned. Chlorine application shall continue until the entire main is
filled. The water shall remain in the systemfor a mnimum of 24 hours.
Each valve in the system being sterilized shall be opened and cl osed
several times during the contact period to insure its proper disinfection.
Fol | owi ng the 24-hour period, no | ess than 25 ppm chlorine residual shal
remain in the system Water tanks shall be disinfected by the addition of
chlorine directly to the filling water. Follow ng a 6-hour period, no |ess
than 50 ppm chlorine residual shall remain in the tank. The system

i ncluding the tanks shall then be flushed with clean water until the

residual chlorine is reduced to |l ess than one part per mllion. During the
flushing period each val ve and faucet shall be opened and cl osed severa
times. Fromseveral points in the systemthe Contracting Oficer will take

sanmpl es of water in properly sterilized containers for bacteri al

exam nation. The sterilizing shall be repeated until tests indicate the
absence of pollution for at least 2 full days. The systemw |l not be
accepted until satisfactory bacteriological results have been obtained.
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TABLE 1

MATERI ALS FOR
DRAI NAGE, WASTE, AND VENT PI PI NG SYSTEMS

o0 w>

SERVI CE

[tem
Pi pe Materials A B C D
Cast iron soil pipe and fittings X X X X
hub and spigot, ASTM A 74
Cast iron soil pipe and fittings X X
no- hub pi pe and no-hub fittings
Cl SPI 301 and CI SPI 310
Ductile Iron Pipe X X X X
AWM C150 and AWM C151
Ductile iron fittings, X X X X

AWM C110

Under ground Buil ding Soil, Waste and Storm Drain
Aboveground Soil, Waste, Drain |In Buildings
Under gr ound Vent

Aboveground Vent
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TABLE 2

MATERI ALS FOR PRESSURE PI PI NG SYSTEMS

SERVI CE

No. Pi pe Materials A B C

1 Mal | eabl e-iron threaded fittings,
gal vani zed, ASME B16.3 for use
with Item2

2 St eel pipe:
a. Seaml ess, gal vani zed,
ASTM A 53, Type S, Grade B

3 Bronze flanged fittings, X X
ASME B16.24 for use with Item4

4 Seam ess copper pipe, ASTM B 42 X X

5 Seam ess copper water tube, X* X* X *
ASTM B 88

6 Seam ess and wel ded copper X* X* X *
di stribution pipe Type D
ASTM B 641

7 W ought copper and bronze X X X
sol der-joint pressure fittings,
ASME B16.22 for use with Itens
5 and 6

8 Cast copper alloy sol der-joint X X

pressure fittings, ASME B16.18
for use with Itenms 5 and 6

A - Cold Wat er Aboveground * - Type M- Hard

B - Hot Water 180°F Maxi mum Abovegr ound ** - Type L - Hard
C - Cold Water Service Bel ow Ground or Type K

-- End of Section --
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SECTI ON 15140

WATERLI NES

PART 1 CGENERAL

1.

1 SCOPE

This section covers the furnishing and installation of the water supply
i nes between buildings, conplete with all necessary accessories. This
section also covers the water neter.

.2 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM
ASTM B 42 (1996) Seaml ess Copper Pipe, Standard Sizes
ASTM B 88 (1996) Seanl ess Copper Water Tube

AVERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)

AWM B300 (1992) Hypochlorites

AWM B301 (1992) Liquid Chlorine

AWM C104 (1995) Cenent-Mrtar Lining for
Ductile-lIron Pipe and Fittings for Water

AWM C151 (1996) Ductile-lron Pipe, Centrifugally
Cast, for Water or Other Liquids

AWM C509 (1994) Resilient Seat Gate Val ves for
Wat er and Sewage Systens

AWM C651 (1992) Disinfecting Water Mains

AWM C701 (1988) Cold wWater Meters - Turbine Type

for Custoner Service
W SCONSI N ADM NI STRATI VE CODE (| LHR)
| LHR Pl umbi ng Code (1956, with nonthly updates) Rul es of

Depart nent of Industry, Labor and Human
Rel ati ons - Pl umbi ng Code

.3 SUBM TTALS

Government approval is required for all subnmittals with a "GA" designation;
subnmittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
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SD-01 Data
Hydrostatic Test Wastewater Di sposal Method; FIO
The met hod proposed for disposal of wastewater from hydrostatic tests and
di sinfection shall be submitted to the Contracting O ficer prior to
perform ng hydrostatic tests.
Work Pl an; GA
The Contractor shall subnmit a work plan for the water service cut over from
the existing building to the new CCS Buil ding. The work plan shall include
a description of construction sequencing. This sequencing shall be
subnitted at | east 30 days prior to the begi nning of system downti e.

SD- 04 Dr awi ngs

Wat er Li ne Shop Draw ngs; GA

Shop drawi ngs shall be submitted and shall consist of illustrations,
schedul es, performance charts, instructions, brochures, diagranms, and other
information to illustrate the requirenents and operation of the system

Shop drawi ngs shall be provided for the conplete waterline system and shall
i nclude piping layout and | ocation of connections. Shop draw ngs shall
i ndicate clearances required, along with operation and nmai nt enance
requi rements. The foll owi ng shop draw ngs shall be subnitted:

(a) Water line. Submt certificates of conpliance.

(b) Layout draw ngs for the water supply system

(c) Water neter

(d) Vvalves, fittings, couplings, sleeves

SD-06 I nstructions
Installation Instructions; FIO
The manufacturer's recomendati ons for each material or procedure to be
utilized shall be subnmtted. The Contractor shall have a copy of the
manuf acturer's instructions available at the construction site at all tines
and shall follow these instructions.

SD-08 Statenents
Statenent of Satisfactory Installation; FIO
Upon conpl etion of the project and before final acceptance, a statenent
shall be submitted regardi ng work conformance with contract plans and
speci fications, and work conformance with manufacturer's reconmendati ons,
and satisfactory or wunsatisfactory portions of the work. The statenent

shall be signed by the principal officer of the firmdirectly responsible
for work under this section.

PART 2 PRODUCTS
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2.1 GENERAL
2.1.1 St andard Products

Mat eri al and equi pnment shall be the standard products of a manufacturer
regul arly engaged in the manufacture of the products.

2.1.2 Asbest os Prohibition
Asbest os and asbestos-containing products shall not be used
2.1.3 Verification of D nmensions

The Contractor shall become fanmiliar with all details of the work, verify
all dimensions in the field, and shall advise the Contracting Oficer of
any di screpancy before perform ng the work.

2.2 MATERI ALS

Materials shall conformto the respective specifications and ot her
requi rements specified bel ow

2.2.1 Pi pe

Water supply line materials shall be as shown on the draw ngs. Copper
tubi ng shall be Type K in accordance with ASTM B42 and ASTM B 88.
Ductile-iron pipe shall conformto AWM C151, working pressure not |ess
than 150 psi, and cenment-nortar |lined in accordance with AWM C104.

Li ni ngs shall be standard.

2.2.2 Pi pe Sl eeves

The annul ar space between pipes and sl eeves shall be watertight. Sleeves
shall be provided where piping passes through structural nenbers or
concrete. Each joint shall be sealed by a nodul ar mechani cal unit

consi sting of interlocking synthetic rubber |inks shaped to continuously
fill the annul ar space between the pipe and wall sleeve. These shall be
simlar to those manufactured by Link Seal. The interconnected rubber

I inks shall be assenmbled with Type 316 stainless steel bolts and nuts and
Type 316 stainless steel pressure plates under each bolt head and nut in
order to prevent the nut fromturning when the bolt is tightened.

Ti ghtening of the bolts shall cause the rubber sealing |inks to expand,
resulting in a watertight seal between the pipe and wall sl eeve opening.
Pi pe sl eeves shall be sized according to the manufacturer's witten
instructions for the size of pipes shown, and shall wthstand a hydrostatic
head of 40 feet of water.

2.2.3 Water Meter
Water neter shall be turbine type, suitable for residential and comerci al
service in accordance with AWM C701. Meter shall show instantaneous and
total readings. Meter shall be cast iron or cast steel

2.2. 4 Check Val ves
Check val ves shall be designed for a mi ni num working pressure of 150 psi or

as indicated. Valves shall have a clear waterway equal to the full nonina
di aneter of the valve. Valves shall open to permt flow when inlet
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pressure is greater than the discharge pressure, and shall close tightly to
prevent return flow when di scharge pressure exceeds inlet pressure. The
size of the valve, working pressure, manufacturer's name, initials, or
trademark shall be cast on the body of each valve. Valves larger than 2

i nches shall be iron body, bronze mounted, shall have flanged ends, and
shall be the nonslamtype. Flanges shall be the 125 pound type conformn ng
to ANSI B16. 1.

2.2.5 Gat e Val ves

Gate val ves shall be designed for a working pressure of not |ess than 150
psi. Valve connections shall be as required for the piping in which they
are installed. Valves shall have a clear waterway equal to the ful

nom nal diameter of the valve, and shall be opened by turning
count ercl ockwi se. The operating nut or wheel shall have an arrow, cast in
the nmetal, indicating the direction of opening. Valves shall be iron body,
bronze nmounted, and shall conformto AWM C509. Flanges shall not be
buried. An approved pit shall be provided for all flanged connections.

2.2.6 Pressure Reduci ng Val ves

Pressure reduci ng val ves shall naintain a constant downstream pressure
regardl ess of fluctuations in demand. Valves shall be suitable for 45 - 60
psi operating pressure on the inlet side, with outlet pressure set for 35
psi. The valves shall be of the hydraulically operated, pilot-controlled
gl obe or angle type, and may be actuated either by diaphragm or piston.

The pilot control shall be the diaphragm operated, adjustable,
spring-loaded type, designed to pernmit flow when controlling pressure
exceeds the spring setting. Ends shall be threaded. Valve bodies shall be
bronze, cast iron, or cast steel with bronze trim Valve stemshall be
stainless steel. Valve disks and di aphragns shall be synthetic rubber.

Val ve seats shall be bronze. Pilot controls shall be bronze with stainless
steel working parts.

2.2.7 M scel | aneous Itens

2.2.7.1 Di si nfection
Chlorinating materials shall conformto the foll ow ng:
Chl orine, Liquid: AWM B301.
Hypochl orite, Calcium and Sodi um AWM B300

PART 3 EXECUTI ON

3.1 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR WATERLI NES
Excavation, trenching, and backfilling shall be in accordance with the
appl i cabl e provisions of SECTION: EXCAVATI ON, TRENCHI NG AND BACKFI LLI NG
FOR UTILITY SYSTEMS except as nodified herein.

3.2 | NSTALLATI ON
Unl ess otherwi se required, materials and equi pnent shall be installed in
accordance with the manufacturer's witten recommendati ons and the
W sconsin | LHR Pl unmbi ng Code. Separation of the sewer line fromthe water

line shall be maintained as stated in the Wsconsin |ILHR Pl unbi ng Code. No
connecti on between the water and sewer lines will be allowed. Wter |ine
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shall be buried to a mninmum depth as specified in the Wsconsin | LHR
Pl umbi ng Code and as i ndi cat ed.

. 2.1 Handl i ng

Pi pe and accessories shall be handled so as to insure delivery to the
trench in sound, undamaged condition. Particular care shall be taken not
to injure the pipe coating or lining. |If the coating or lining of any pipe
or fitting is danaged, the repair shall be nade by the Contractor at his
expense in a satisfactory manner. No other pipe or material of any kind
shall be placed inside a pipe or fitting after the coating has been

appl i ed. Pi pe shall be carried into position and not dragged. Use of

pi nch bars and tongs for aligning or turning pipe will be permtted only on
the bare ends of the pipe. The interior of pipe and accessories shall be

t horoughly cl eaned of foreign nmatter before being lowered into the trench
and shall be kept clean during |aying operations by plugging or other
approved net hod. Before installation, the pipe shall be inspected for
defects. Material found to be defective before or after laying shall be
replaced with sound material w thout additional expense to the Government.

. 2.2 Cutting of Pipe

Cutting of pipe shall be done in a neat and workmanli ke manner wi t hout
damage to the pipe. Unl ess otherwi se recomended by the manufacturer and
aut hori zed by the Contracting O ficer, cutting shall be done with an
approved type nechanical cutter. \Wheel cutter shall be used when
practicabl e.

.2.3 Adj acent Facilities
.2.3.1 Sewer Lines

VWhere the location of the water pipe is not clearly defined in

di mensi ons on the draw ngs, the water pipe shall not be laid closer
horizontally than 10 feet froma sewer except where the bottom of the water
pipe will be at |east 12 inches above the top of the sewer pipe, in which
case the water pipe shall not be laid closer horizontally than 6 feet from
the sewer. \Where waterlines cross under gravity-flow sewer lines, the
sewer pipe for a distance of at |east 10 feet each side of the crossing
shall be fully encased in concrete or shall be made of pressure pipe with
no joint located within 3 feet horizontally of the crossing.

.2.3.2 VWat erlines

Waterlines shall not be laid in the sane trench with sewer |ines, gas
lines, or fuel |ines.

.2.4 Penetrati ons

Pi pe passing through walls of valve pits and structures and through
concrete floors shall be provided with ductile-iron or Schedule 40 stee

wal | sl eeves. Annular space between walls and sl eeves shall be filled
with Link Seal nodular sealing units. The closure shall consist of
i nterlocking synthetic rubber |inks shaped to continuously fill the annul ar

space. Links shall be loosely assenbled with bolts to forma conti nuous
rubber belt around the pipe with a pressure plate under each bolt head and
nut. After the seal assenbly is positioned in the sleeve, tightening of
the bolts shall cause the rubber sealing elenments to expand and provi de an
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3.

absolutely water-tight seal between the pipe and wall opening. The seal
shall be constructed so as to provide electrical insulation between the
pi pe and wall, thus reducing chances of cathodic reaction between these two
menbers. The Contractor shall determine the required inside dianeter of
each individual sleeve before ordering, fabricating or installing. The

i nside dianeter of each sleeve shall be sized as recommended by the

manuf acturer to fit the pipe and closure to assure a water-tight joint.
Install ation shall be in accordance with the manufacturer's instruction
manual .

.2.5 Tapped Tees and Crosses

Tapped tees and crosses for future connections shall be installed where
shown.

.3 HYDROSTATI C TESTS

.3.1 Pressure Test

The newWy laid piping or any val ved section of piping shall be subjected
for 1 hour to a hydrostatic pressure test of 100 psi. Each valve shall be
opened and closed several times during the test. Exposed pipe, joints
fittings, and val ves shall be carefully exam ned during the partially open
trench test. Joints show ng visible | eakage shall be replaced or renmade as
necessary. Cracked or defective pipe, joints, fittings, and val ves,

di scovered in consequence of this pressure test shall be removed and
replaced with sound material, and the test shall be repeated until the test
results are satisfactory.

.3.2 Leakage Test

Leakage test shall be conducted after the pressure tests have been
satisfactorily conpleted. The duration of each | eakage test shall be at

| east 2 hours, and during the test the waterline shall be subjected to 100
psi pressure. Leakage is defined as the quantity of water to be supplied
into the newly laid pipe, or any valved or approved section thereof,
necessary to maintain the specified | eakage test pressure after the pipe
has been filled with water and the air expelled. No piping installation
will be accepted until the | eakage is | ess than the nunmber of gallons per
hour as determined by the fornul a:

L = 0.0001351ND * sqrt(P)

I n which:
L = all owabl e | eakage in gallons per hour;
N = nunber of joints in the pipeline tested;
D = nom nal dianeter of the pipe in inches; and
P = average test pressure, in psi gage.

.3.3 Time for Making Test

Except for joint material setting or where concrete reaction backing
necessitates a 5 day delay, pipelines jointed wth rubber gaskets,
nmechani cal joints, or couplings may be subjected to hydrostatic pressure,
i nspected, and tested for |eakage at any time after partial conpletion of
backfill.

3.4 Concurrent Hydrostatic Tests
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The Contractor may el ect to conduct the hydrostatic tests using either or
both of the foll owing procedures. Regardless of the sequence of tests
enpl oyed, the results of pressure tests, |eakage tests, and disinfection
shall be satisfactory as specified. All replacement, repair or retesting
required shall be acconplished by the Contractor at no additional cost to
t he Gover nnent.

a. Pressure test and | eakage test may be conducted concurrently.

b. Hydrostatic tests and disinfection my be conducted concurrently,
using the water treated for disinfection to acconplish the hydrostatic
tests. If water is |lost when treated for disinfection and air is
admitted to the unit being tested, or if any repair procedure results
in contami nation of the unit, disinfection shall be reacconplished.

.4 DI SI NFECTI ON

Di sinfection shall conformto the Wsconsin |ILHR Plunbi ng Code and AWM C651
Bef ore acceptance of potable water operation, each unit of conpleted

wat erline shall be disinfected as specified herein. After pressure tests
have been nade, the unit to be disinfected shall be thoroughly flushed
with water until all entrained dirt and nud have been renoved before

i ntroducing the chlorinating material. The chlorinating material shall be
either liquid chlorine, calciumhypochlorite, or sodium hypochlorite,
conform ng to PARAGRAPH: MATERI ALS. The chlorinating material shal

provi de a dosage of not |ess than 50 ppm and shall be introduced into the
waterlines in an approved manner. In no case will the agent be introduced
into the line in a dry solid state. The treated water shall be retained in
the pipe |ong enough to destroy all non-spore-form ng bacteria. Except
where a shorter period is approved, the retention time shall be at |east 24
hours and shall produce not |less than 25 ppm of free chlorine residua

t hroughout the line at the end of the retention period. All valves on the
i nes being disinfected shall be opened and cl osed several times during the
contact period. The line shall then be flushed with clean water until the
residual chlorine is reduced to less than 1.0 ppm From several points in
the unit, the Contracting Oficer will take sanples of water in proper
sterilized containers for bacterial exam nation. The disinfection shall be
repeated until tests indicate the absence of pollution for at |east 2 ful
days. The unit will not be accepted until satisfactory bacteriol ogica
resul ts have been obtai ned.

.5 CLEANUP

Upon conpletion of the installation of the waterlines, and appurtenances,
all debris and surplus materials resulting fromthe work shall be renoved

-- End of Section --
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SECTI ON 15149

AUXI LI ARY WATER SYSTEM

PART 1 CGENERAL

This section covers the furnishing and installation of the auxiliary water
system as shown and specified herein, conplete with all necessary equi prment
and required accessories.

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
FEDERAL SPECI FI CATI ONS ( FED. SPEC.)
FED. SPEC. FF-S-325 & Int. Am3 Shield, Expansion; Nail, Expansion; and
Nai| Drive Screw (Devices, Anchoring
Masonry)
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE, | NC. (ANSI) STANDARDS
ANSI B36. 19 (1985) Stainless Steel Pipe.

ANSI B40.1 (1991) Gauges - Pressure Indicating Dial
Type - Elastic El ement

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME) PUBLI CATI ONS

ASME B1.1 (1989) Unified Inch Screw Threads (UN and
UNR Thread Form).

ASME B1.20.1 (1983; R 1992) Pipe Threads, Genera
Pur pose
(I'nch).

ASME B16. 1 (1989) Cast Iron Pipe Flanges and Fl anged
Fittings Class 25, 125, 250 and 800.

ASME B16. 3 (1992) Malleable Iron Threaded Fittings
ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
Fl anges.

ASME B18. 2.1 (1996) Square and Hex Bolts and Screws
Inch Series.

ASME B18. 2. 2 (1987; R 1993) Square and Hex Nuts.

ASME BPV | X (1998) Boiler and Pressure Vessel Code

Section I X, Welding and Brazing
Qualifications

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM PUBLI CATI ONS
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ASTM A 47 (1996) Ferritic Malleable Iron Castings

ASTM A 53 (1996) Pipe, Steel, Black and
Hot - Di pped, Zi nc Coat ed Wl ded and Seamnl ess.

ASTM A 123 (1989a) Zinc (Hot-Di p Gal vani zed) Coati ngs
on lron and Steel Products.

ASTM A 126 (1995) Gray Iron Castings for Valves,
Fl anges and Pipe Fittings.

ASTM A 153 (1995) Zinc Coating (Hot-Dip) on Iron
St eel Hardwar e.

ASTM A 276 (1998) Stainless and Heat-Resisting Steel
Bars and Shapes

ASTM A 307 (1994) Carbon Steel Bolts and Studs,
60, 000 psi Tensile

ASTM A 312 (1995a) Seam ess and Wl ded Austenitic
Stai nl ess Steel Pipe

ASTM A 325 (1997) High-Strength Bolts for Structural
Steel Joints

ASTM A 403 (1996) Wought Austenitic Stainless Steel
Piping Fittings

ASTM A 536 (1984) Ductile lIron Castings

ASTM A 575 (1989) Steel Bars, Carbon, Merchant

Quality, M G ades

ASTM A 576 (1990b) Steel Bars, Carbon, Hot-Wought,
Special Quality.

ASTM D2000 (1995) Standard Specification System for
Rubber Products in Autonotive Applications.

AVERI CAN WATER WORKS ASSOCI ATI ON ( AWA)  STANDARDS

AWM C500 (1993) Metal Seal ed Gate Valves for Water
Syst ens.
AWM E101 (1988) Vertical Turbine Punmps - Line Shaft

and Subnersi bl e Types
AMERI CAN VEELDI NG SCCI ETY ( AWB)
AWS D1. 1 (2000) Structural Welding Code
MANUFACTURERS STANDARDI ZATI ON SCCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY, |INC. (MSS) STANDARDS

MSS SP- 44 (1996) Steel Pipe Line Flanges.
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MSS SP- 58 (1993) Pi pe Hangers and
Supports-Materials, Design and Manufact ure.

MSS SP- 67 (1995) Butterfly Val ves.

MSS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ecti on and Application.

MSS SP-70 (1998) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends.

MSS SP- 80 (1997) Bronze Gate, 4 obe, Angle and Check
Val ves.

NATI ONAL ELECTRI CAL MANUFACTURERS ASSCOCI ATI ON ( NEMA) STANDARDS

NEMA MG 1 (1993) Modtors and CGenerators.
.2 SUBM TTALS
Government approval is required for all subnmittals with a "GA" designation
subnmittals having an "FI O' designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Spare Parts Data; FIO
After approval of the shop drawi ngs, the Contractor shall furnish spare

parts data for each different itemof materials and equi pment specified
This list of spare parts shall be included in the operation and mmi nt enance

manual . The data shall include a conplete list of parts and supplies, with
current unit prices and source of supply. The list of parts and supplies
shall indicate by an asterisk (*) or other defined nmark, those parts

subject to severe wear that the Governnent shoul d keep on hand as spare
parts.

SD- 04 Dr awi ngs
Shop Drawi ngs; GA

Shop drawi ngs shall consist of illustrations, schedul es, performance
charts, instructions, brochures, diagrans and other information to
illustrate the requirements and operation of the system Shop draw ngs
shall be provided for the conplete auxiliary water system and shall include
pi ping |l ayout and | ocation of connections, schematic diagranms and wiring

di agrams, concrete slab details, and anchoring details. Shop draw ngs shal

i ndi cate cl earances required for naintenance and operation at the hose
cabinets. \Where piping and equi pnent are to be supported other than as

i ndi cated, details shall include |oadings and proposed support nethod. The
nane of the auxiliary water system supplier/installer shall be furnished.

Punp Data and Shop Drawi ngs: The Contractor shall, within 45 days after
recei pt of notice to proceed, subnit to the Contracting Oficer for
approval, the follow ng data and shop drawings for the auxiliary water
system  Shop drawi ngs shall be submitted together in a single package

a. Conpl ete shop drawi ngs of the punp, including an assenbly draw ng
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or drawi ngs of the pump and driving notor, cut away as necessary, including
shop drawi ngs of the driving notor itself. Provide capacity-head curves
for the punp. Shop drawi ngs shall also contain conplete wiring, control
and schematic diagrans and any other details required to denonstrate that
the system has been coordinated and will properly function as a unit. Al
details on the control system including the conbination starter and

di sconnect and control panel, shall be provided. Motor power factor at

full load and rated voltage, full |oad speed, and full |oad current data
shall be provided

b. Drawi ngs and details show ng the method of anchoring the base plate
to the top of lock wall and punp nounting. Draw ngs shall show proposed
| ayout and anchorage of equi pnent and appurtenances, and equi pnent
relationship to other parts of the work including clearances for
mai nt enance and operati on.

c. A performance curve, whose accuracy is certified, in witing, by an
of ficer of the conpany manufacturing the punp, shall be provided. The
curve shall show total head, brake horsepower and efficiency as ordi nates,
pl otted agai nst capacity in gallons per mnute as absci ssa.

d. Factory test report. A conplete factory test report shall be
provided in accordance with Paragraph: Factory Test.

e. Literature, catalog cuts, and simlar information, all nunbered to
agree with the list shown on the shop draw ngs, describing components,
auxiliaries and accessories purchased by the punp manufacturer from other
manuf acturers, and indicating their current production status.

f. Drawi ngs and catal ogue cuts detailing the construction, design, and
performance paraneters of the hose stations, hose station supports, hose
reels, nozzles, hose, all valving, fittings, piping, pipe supports, heat
traci ng, attachnent of heat tracing to punps, and gages.

g. Listing of 10 installations with the proposed punp install ed.
h. Any additional draw ngs, covering installation and di smantling.

The shop draw ngs shall show in detail the materials, design, method of
construction, and |ubrication of the punping unit, and such other
informati on as may be necessary for the Contracting O ficer to evaluate the
proposed punp. The shop draw ngs shall show and/or plainly describe the
procedure to be used for both assenbly and di sassenbly of the punping unit
and shall include a conplete and item zed list of all parts, show ng the
grade and class of material to be used or the nmake of standard article
proposed to be furnished. Parts shall be referenced to the assenbly

drawi ngs. Al materials referred to on the shop draw ngs shall be

descri bed by reference to industry standards, ASTM specification, Federa
specifications, and other applicable standard specification. O her
manuf act urers' products shall be identified in the shop drawi ngs item zed
list either by catal og nunber or an equival ent alternative nethod.

SD-08 Statenents
Storage Pl an; FIO

Contractor shall subnit a storage plan as described in Paragraph:
PREPARATI ON FOR SHI PMENT AND STORAGE
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Warranty; FIO.

The Contractor shall furnish the Government, under separate cover, the
manuf acturer's standard comercial warranty for the follow ng itens:

(a) Hoses and nozzl es.

(b) Hose reels.

(c) Vertical Turbine punps.

(d) Control equipment for the punp.

SD- 09 Reports
Per f ormance Test Reports; FIO

Upon conpletion and testing of the installed system test reports shall be
subnitted in booklet formshowing all field tests performed to adjust each
component and all field tests performed to prove conpliance with the
specified performance criteria. Each test report shall indicate the fina
position of controls.

SD-19 Operation and Mii ntenance Manual s
Operating and Mai ntenance Instructions; FlIO

Operating and Mai ntenance Instructions. The Contractor shall furnish to
the Contracting O ficer 5 conplete copies of operating and nai ntenance
instructions outlining the step-by-step procedures required for system
start-up, operation and shutdown. The instructions shall include the
manuf act urer's name, nodel nunber, catal og cuts, diagranms, drawi ngs, parts
list, and descriptive data covering the proper operation and testing.
Manual shall 1ist routine maintenance procedures, possible breakdowns and
repairs, and trouble shooting guides. The instructions shall include
sinmplified diagrans for the systemas installed. Al finalized shop
drawi ng information shall be included in the operation and mai nt enance
manual . Factory test results and performance curves shall al so be included
in the manual .

Franmed | nstructions; FIO

Framed instructions under glass or in lamnated plastic, including wring
and control diagrans showing the conplete |ayout of the entire system

shall be posted where directed by the Governnent. Condensed operating

i nstructions expl aining preventive mai ntenance procedures, mnethods of
checking the system for normal safe operation, and procedures for safely
starting and stopping the systemshall be prepared in typed form framed as
speci fied above for the wiring and control diagrans and posted beside the
diagrams. Instructions for energizing the heat tracing on the punps shal
be included. Proposed diagrans, instructions, and other sheets shall be
subnmitted prior to posting. The franed instructions shall be posted before
acceptance testing of the systemns.

PART 2 PRODUCTS
2.1 GENERAL REQUI REMENTS
2.1.1 St andard Products

Mat eri al and equi pnment shall be the standard products of a manufacturer
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regul arly engaged in the manufacture of such products. Equi pment shal
essentially duplicate equi prent that has been in satisfactory operation at

| east 2 years prior to bid opening. Equipment shall be supported by a
service organi zation. The punps furni shed under this contract shall be the
product of a pump manufacturer who has produced at |east 50 units of this
type of punp. At least 10 of these units shall be in use and operating
satisfactorily.

.1.2 Coor di nati on

The conplete auxiliary water systemshall be furnished and installed by a
single supplier/installer. This sub-contractor shall furnish and install
t he punps, piping, valving, hose cabinets, all electrical controls,
starter, wiring, and electrical conduit. The auxiliary water
supplier/installer may use additional sub-contractors. The conbination
starter/di sconnect shall be furnished by the punp supplier. Al shop
drawings will be rejected unless the work of this section is properly
coor di nat ed.

. 1.3 Asbestos Prohibition
Asbest os and asbestos-containing products shall not be used.
.1.4 Nanepl at es

Punps and notors shall have the manufacturer's nanme, address, type or
style, nodel or serial number, and catal og nunber on a plate secured to the
item of equipment. Plates shall be made of corrosion resisting metal with
rai sed or depressed lettering and contrasting background.

.1.5 Instruction Pl ates

As necessary, each item of equipnment shall be equipped with suitable

| ocated instruction plates, including any warnings and cautions descri bing
any special and inportant procedures to be followed in starting, operating,
and servicing the equi pment. Plates shall be made of corrosion-resisting
nmetal with raised or depressed lettering and contrasting background.

.1.6 Verification of Di mensions

The Contractor shall become fanmiliar with all details of the work, verify
all dimensions in the field, and shall advise the Contracting Oficer of
any di screpancy before performng the work. Specific items to verify

i nclude the location of the existing punp guards in the tainter valve

bul khead recess slots.

1.7 I dentification Tags

Identification tags made of brass, engraved | am nated plastic or engraved
anodi ze al um num indicating service and val ve nunber shall be installed on
val ves. Tags shall be 1-3/8 inch m ninum di ameter and maki ng shall be
stanped or engraved. Indentations shall be black for reading clarity.

Tags shall be attached to valves with No. 12 AWG copper wire, chronme plated
beaded chain or plastic straps designed for that purpose.

.2 MATERI ALS AND EQUI PMENT

Mat erial s and equi pnment shall conformto the respective publications and
ot her requirements specified herein.
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. 2.1 Bolts and Nuts
Squar ehead Bolts and Heavy Hexagon Nuts shall be in accordance with ASME
B18.2.1 and ASME B18.2.2 and nmaterial in accordance with ASTM A 307, ASTM A
325, ASTM A 575 or ASTM A 576.

. 2.2 Fl anges

Di mensi ons in accordance with ASVME B16.1 or MSS SP-44 and material in
accordance with ASTM A 126.

.2.3 Gages

ANSI B40.1, G ade B.

. 2.4 Gasket s

Fl ange Gaskets shall be non-asbestos conpressed material in accordance with
ASME B16. 21, 1/16-inch thickness, full face or self centering flat ring
type. The gaskets shall contain aram d fibers bonded with styrene

but adi ene rubber (SBR) or nitrite butadi ene rubber (NBR). NBR binder shall
be used for hydrocarbon service.

.2.5 Lubri cant

.2.5.1 Gasket Lubri cant

Gasket lubricant shall be as recomended by the pipe manufacturer.

.2.5.2 Thread-cutting G |

Thread-cutting oil shall be an all-purpose lubricant free from ani mal or
veget abl e conpounds.

.2.6 Pi pe
.2.6.1 Carbon Steel Pipe

Carbon steel pipe shall be gal vani zed, Schedul e 40, seam ess in accordance
with ASTM A 53.

.2.6.2 Stai nl ess Steel Pipe

Stai nl ess steel pipe shall be Schedule 40, Type 304 or 316 stainless steel,
full anneal ed, pickled and passivated, as-welded grade, in accordance wth
ASTM A 312 and ANSI B36. 19.

2.7 Joints

.2.7.1 Stai nl ess Steel Pipe

All joints shall be roll or cut grooved, except where indicated on the
dr awi ngs.

.2.7.2 Gal vani zed Steel Pipe

All joints shall be roll or cut grooved, except where indicated on the
dr awi ngs.
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2.2.7.3 Fl anges

Fl anges shall conformto ASME B16.1 and MSS SP-44, and shall be used only
on the punp di scharge connections as shown on the draw ngs. Flanges shal
be class 150.

2.2.7.4 Pi pe Threads

Pi pe threads shall conformto ASME Bl1.20.1 and shall be used where shown on
t he draw ngs.

2.2.7.5 Fl exi bl e Connect or (Punp Di scharge)

Fl exi bl e connector shall be 2-inch with 304 stainless steel grooved shanks
on each end. Shanks shall be fastened to the hose with permanently pressed
on 304 stainless steel ferrules. Expansion joint shall be 304 stainless
steel with 304 stainless steel braid and shall relieve elongation,
compression, and transverse and angul ar novenent. The expansion joint

shall be rated for 150 psig service at 100 degrees F. Flexible connector
shall be simlar to Gustin Bacon Series 405 or approved equal.

2.2.8 Pipe Fittings
Al'l pipe couplings and fittings shall be conpatible with one another
2.2.8.1 Gal vani zed Pipe Fittings

Mal | eabl e-iron fittings shall be gal vani zed, grooved, and conformto ASME
B16. 3, type to match adjacent pi pe.

2.2.8.2 Stainless Steel Fittings

Stainless steel fittings shall be Schedule 40, Type 316 stainless steel
wi th grooved ends. Fittings shall be in accordance with ASTM A 403, Cl ass
WP, G. 316.

2.2.8.3 Coupl i ngs

Couplings shall be of the sanme style and nmanufacturer. Provide Victaulic
Style 77 standard coupling, Gustin Bacon #100, or approved equal. Housing
shall be hot di pped gal vani zed steel conformng to ASTM A 47 and ASTM A 123
and shall have no nore than two fasteners. Fasteners shall be type 304
stainless steel track head type bolts with 304 stainless steel hex nuts and
washers. Fasteners shall be adjustable with a single tool w thout a need
to restrain rotating conponents. Coupling gasket shall be Victaulic or
equal, Grade "E' nol ded EPDM per ASTM D2000. Coupling shall have an
internal pressure rating of 500 psig for Sch. 10 and 750 psig for Sch. 40.
The coupling design shall permt renoval of pipe sections by |oosening and
sliding the couplings and gaskets away fromthe joints w thout the need for
compl ete disassenbly. All fasteners shall be accessible froma single
transverse direction.

2.2.9 Pi pe Hangers, Inserts, and Supports

Conventi onal pipe hangers, inserts, and supports shall conformto MSS SP-58
and MSS SP-69. Special hangers and supports shall be as shown on draw ngs.

2.2.9.1 O fset danps
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Al'l offset clanps shall be type 316 stainless steel, Ginnel Co. Figure
103, @ulf State Hanger #88A, or approved equal. The mounting hol es shal
mat ch t he expansi on anchor size.

.2.9.2 Expansi on Anchors

Al'l concrete expansion anchors shall be cinch type, 316 stainless steel
conform ng to FED. SPEC. FF-S-325, Goup Il, Type 4, Cass 1. Hole size
shall be the bolt hole size and 316 stainless steel nuts and washers shal

be provided. Lock washers shall be supplied with the expansion anchors in
pl ace of plain washers. Corresponding sizes and | engths shall be as foll ows:

Anchor Size Length
1/2 in. 5-1/2 in.

.2.10 Val ves
.2.10.1 Butterfly Val ves

Provide 150 | b., flanged, butterfly valves on the punp discharge line in
accordance with MSS SP-67. Valve shall have a ductile iron body, nickel or
cadm um pl ated iron disk, and a stainless steel stem Valve shal
positively lock every 10 to 15 degrees from opening to closing position

.2.10.2 Gat e Val ves

Gate val ves shall be heavy duty, iron body, 150 Ib., and in accordance with
MSS SP-80, MSS SP-70, and AWM C500. Seats shall be integral with the
val ve and made fromstellite, stainless steel, or nonel

.2.10.3 Hose Cabi net Angle Val ve

A handwheel operated, bronze-bodi ed, bronze-nounted, adjustable pressure
restricting, angle valve shall be installed in each hose cabinet as
i ndi cated on drawi ngs.

.2.10. 4 Rel i ef Val ve

The pressure relief valve shall be manually adjustable NPT threaded type,
set to open at 150 psig and close at 142 psig minimum |ts capacity shal
be sufficient to pass the full punp discharge w thout devel opi ng excessive
pressure. The relief valve shall have a brass body, stainless steel
spring, brass or stainless steel trimand a teflon seat. Valve shall be
installed so that it may be renoved w thout disturbing the overflow cone
di schar ge pi pi ng.

.2.10.5 Combi nati on Air Val ve (Punp)

The conbination air valve shall be designed to release air at the pump

di scharge when the systemis being filled and relieve vacuum when the
systemis being enptied. 1t shall have a cast iron body, stainless steel
float, stainless steel or brass and bronze trim threaded connections and
shall be rated for 300 psig. The valve shall be piped as shown. The air
rel ease val ve shall be the float operated type

.2.10.6 Combi nation Air Valve (Hose Reel)

The conbination air valve shall be designed to release air at the hose ree
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when the systemis being filled and relieve vacuum when the systemis being
enpti ed. The val ve shall have a cast iron body, stainless steel float,
stainl ess steel or brass and bronze trim threaded connections, and shal

be rated for 300 psig.

.2.10.7 Pressure CGage

A pressure gage shall be furnished and installed at the punp di scharge for
air and water service. The pressure gage shall neet the applicable

requi rements of ANSI B40.1. Scal e range shall be as indicated on the

drawi ngs with scale graduation of 5 psi. Gage shall have a bottom
connection with either a brass or phenolic case and shall be suitable for
mounting in a tapped hole or on a threaded pipe nipple. Gage shall have an
accuracy Grade B, with 4-1/2-inch nom nal dianeter.

.2.11 Hose Station

Hose stations shall be constructed, furnished and installed for the |ock as
i ndi cated on the drawi ngs. The drawi ngs indicate the general dinensions
and construction of the hose stations. The Contractor shall be responsible
for the final design and dinmensioning of the hose stations. Each hose
station shall consist of a weather proof red enanel ed steel cabinet, hose
reel, 150 feet of 1-1/2" diameter hard rubber continuous flow hose, spray
nozzl e, and angle valve. The hose station shall allow conplete hose
removal and retrieval. Hose cabinet shall allow for ventilation.

.2.11.1 Hose Reel s

Hose reels shall be painted per the manufacturer's standard coating met hod.
Col or of the hose reels shall be red. Reels shall have a capacity of not

| ess than 150 feet of 1-1/2 inch inside dianeter continuous flow hose as
specified in paragraph 2.2.11.2. The frame shall be designed for

hori zontal mounting. The reel shall have a 2 inch NPT inlet connection and
a 1-1/2 inch discharge hose fitting. A renovable crank shall be provided
for rewinding. The Contractor shall coordinate the |ocation of the crank
with the construction of the hose cabinet for proper operation and fit.

.2.11.2 Hose

Conti nuous flow hose shall be 2 braid oil resistant rubber tube type with
flexibility in sub-zero Fahrenheit weather, abrasion resistance and ozone
resi stance. Hose shall be a fuel delivery type, 150 feet long, with a
1-1/2 inch inside diameter and have a m ni mum wor ki ng water pressure rating
of 150 psig. The hose shall be conpatible with the reel specified in
paragraph 2.2.11.1. Hose discharge fitting and coupling shall be provided
for nozzle attachnment.

.2.11. 3 Nozzl e

Nozzl es shall be heavy duty, industrial, alum numalloy construction, 1-1/2
inch size, fog type, and adjustable fromspray to streamto shutoff.

Nozzl e shall be sized for the punp rating. Threads shall be compatible
with the hose discharge fitting. A nolded rubber bunper shall be integra
with the nozzle.

.2.11. 4 Hose Storage Cabi net

The Contractor shall be responsible for the final dinmensioning of the
cabinet. The hose storage cabinet shall be nmade of 14 ga. red enanel ed
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steel. The cabinet shall be shipped conpletely assenbled with hasp, door
catch and continuous piano type hinges. The hose storage cabinet shall be
simlar to that which is shown on contract draw ngs. Cabinet shall be
supplied with ventilation |ouvers. Louvers shall be screened to prevent
insects fromentering the cabinets.

.2.11.5 Fl exi bl e Connect or (Hose Cabi net)

Fl exi bl e connector shall be 2 inch (or sized to match the hose reel inlet

pi pe) with threaded union ends of cast steel. Expansion joint shall be of
neoprene or butyl reinforced with multiple piles of nylon and shall relieve
el ongati on, conpression, and transverse and angul ar novenment. The
expansi on joint shall be rated for 150 psig service at 100 degrees F.

.2.12 Val ve Boxes

Val ve boxes shall be as specified in SECTION. WATERLI NE
.3 PUMPI NG UNI T

.31 Gener a

The punp and notor shall be suitable for outdoor and unprotected service
and shall be constructed in accordance with AWM E101. The punp shall be
the nmulti-stage, enclosed line shaft, vertical turbine type. Punps shal
be furnished complete with conbination starter and di sconnect and
push-button start/stop control as shown on the draw ngs

.3.2 Punp Capacity

The punp shall have a capacity of not |ess than 90 gallons per mnute
against a total head of 270 feet of water at the punp discharge flange. At
this capacity, the BHP requirenent shall be such that the punp may be
driven by a 10 horsepower notor wi thout exceeding the nane plate rating.
The maxi mum punp speed shall be 1800 RPM

.3.3 Punp Head

A punp head of high grade cast-iron shall be provided for nmounting the
not or and supporting the punp colum, bow s, suction pipe, and strainer

It shall also incorporate the flanged, aboveground, horizontal discharge
outlet. The discharge outlet flange shall be drilled for 150-1Ib. service
in accordance with ASME B16.1. The punp head shall also accommpdate the
stuffing box and the lubrication provisions. The punp head shall be
supported by, and firmy secured to, a separate base plate having a center
openi ng | arge enough to pernmit setting and renoving the punp without

di sturbing the base plate. Suitable bearing plates and bolts shall be
provided and installed for securely anchoring the base plate to the punp
nount i ng bracket.

.3.4 Punp Col um

The punp colum size shall be such that the friction loss will not exceed
five feet per 100 feet based on the specified punp capacity. The punp
colum shall be of standard wei ght (Schedule 40) black steel pipe. The
upper end of the top column section shall be factory machined and fitted
for connection to the punp head and base plate in such a manner that no
field cutting or machine work will be required. The bottom colum section
shall have a fitted connection to the punp bows at the |lower end. The
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Contractor shall supply the necessary corrosion protection and/or paint
system for the punp columm. Paint system shall allow for underwater
i mrer si on application.

.3.4.1 Pressure Gage

The Contractor shall provide a pressure gage as shown on the draw ngs at
the top of the punp colum. The Contractor may al so elect to place the
pressure gage in the punp discharge line before the relief valve.

.3.5 Li neshaft

The |ineshaft shall be ASTM A 576 G 1045 carbon steel and shall be
furnished in interchangeable five-foot sections. Sections shall be
connect ed by havi ng adj oi ning sections butt within steel couplings, bored
and threaded fromsolid stock, and which shall be designed for a safety
factor of 1-1/2 times the shaft safety factor. The coupling shall be
threaded so that they tighten during punp operation. Each five-foot
section shall be straight within a total indicator reading of 0.003-inch.
The butting face shall be nmachined square to the axis of the shaft section
The maxi mum possi bl e axial msalignment of the thread axis with the shaft
axis shall be 0.002-inch in six inches.

a. Each punmp shall be provided with a shaft encl osing tube to cover
the internedi ate shaft and couplings. It shall be rigid enough to be
sel f - supporting.

b. Each punp shall be provided with sl eeve type lineshaft bearings
designed for oil lubrication. Bearing shall have a bronze lining in
contact with the shaft journal and shall be renovable. Bearing liner
shall be arranged for maxi mum distribution of oil at the journal
surface.

.3.6 Punp Bow s

The punp bowl s shall be of close grained cast-iron wthout bl ow holes, sand
i nclusion, or other defects. They shall have accurately machi ned mating
surfaces, and the interior shall be smoothly finished. They shall be
capabl e of withstanding a hydrostatic pressure of not |ess than either
1-1/2 tinmes the shutoff head or twi ce the specified discharge pressure,

whi chever is greater. An adapter casting shall be provided to connect the
di scharge nozzle to the colum pipe. The discharge nozzle shall have vanes
to deliver the flow of water with m ni num turbul ence. A long main bearing
box, machined for accurate alignment, shall be located in the discharge
nozzle to act as a shaft bearing. The internedi ate stages shall be
selected to provide maxi numefficiency with the fewest nunber of stages.
Bushi ngs t hroughout shall be the |ong-sleeve type and of a suitable bronze
all oy. Bow bearings shall be neoprene and designed for water |ubrication.

.3.7 | mpel l ers and | npel |l er Shaft

The inpellers shall be the enclosed type, made of a suitable bronze all oy,
finished all over and statically and dynam cally bal anced. They shall be
securely fastened to the inpeller shaft with either keys, tapered bushings,
or locknuts. The inpellers shall be adjustable vertically, as specified in
Par agraph: Mtor. The inpeller/punmp shaft shall be ASTM A 276, Type 416 or
420 stainless steel with a ground finish and supported in bearings above
and bel ow each inpeller. A wear ring systemshall be provided for the

i mpel I er.
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2.3.8 Suction Strainer

A basket-type strainer of SAE 40 BRZ designed for use with vertical turbine
punps, shall be provided. The net inlet area of the strainer shall be a
| east four times the cross-sectional area of the suction connections.

2.3.9 Mbt or

The notor shall be a full voltage starting, 10 hp, vertical, totally

encl osed fan cool ed, hollowshaft, squirrel-cage, induction type, shal
operate at not nore than 1,800 rpm and shall conformto the applicable
requi rements of the NEMA MG 1 Publication. The notor shall be provided
with an antifriction thrust bearing anple capacity to carry the full weight
of all rotating parts plus the maxi num hydraulic thrust. The notor shal

be capabl e of driving the punp continuously at the specified capacity and
head condition point w thout exceeding the name plate horsepower rating.
The notor shall be capable of reverse rotation due to the maxi mum punp head
wi t hout damage. The notor shall be suitable for operation on a 460 volt,

t hree-phase, 60 Hz circuit. The conduit and w ring between the

starter/di sconnect and the punp notor shall be as indicated in SECTI ON:
LOCK ELECTRI CAL WORK. The conbi nation starter/di sconnect shall be

furni shed by the punp manufacturer.

2.3.9.1 Mbtor Starter

Combi nation starter shall be installed in a NEMA 4X stainless stee
encl osure. See SECTION: POAER DI STRI BUTI ON EQUI PMENT for further
requirements on the starter.

2.3.10 Heat Tracing for the Punp Col um

The punp colum and punp bow s shall be wapped with paralle
circuitry/constant wattage heat tape as shown on the drawi ngs. Heat

traci ng(tape) shall be suitable for pipe tracing applications and conform
to irregular surfaces. Provide heat tape rated at 12 watts per foot.
Jacket of heat tape shall be polyolefine or a fluoropolymer material. Heat
tape shall be provided with nickel plated copper overbraid and silicone
rubber overjacket. Attachment of the heat tracing to the punp colum and
punp bow s shall be as reconmended by the heat tracing manufacturer.

2.3.11 Nanepl at es

Punps and notors shall have a standard nanepl ate securely affixed in a
conspi cuous place showi ng the manufacturer's nane, address, type or style,
nodel, serial nunber, and catal og nunber. |In addition, the naneplate for
each punp shall show the capacity in gpmat rated speed in rpmand head in
feet of water. Nameplate for each electric nmotor shall show at |east the
m ni num i nformation required by NEMA MG 1-10.39. Such other information as
t he manufacturer may consider necessary to conplete identification shall be
shown on the nanepl ate.

2.3.12 Punp Fittings

Punp discharge fittings shall be arranged as shown on the draw ngs. Punp
and motor shall be provided with Iifting |ugs.

2.3.13 Punp Testi ng
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2.3.13.1 Factory Punp Test
Wtness testing of the punps shall not be required, however, a factory
certification of the punps shall be subnmitted. Factory punp test shall be
made in conformance with AWM E101 and Hydraulic Institute Standards. No
punps shall be delivered without approval of the factory test. The
foll owi ng data shall be provided:
a. Running test. Show punmp curve with total head, NPSH, and efficiency
as ordi nates. Plot against punp discharge in gallons per mnute on the
absci ssa. Docunent any punp instabilities or anomalies.
b. Provide any sanple cal cul ations fromtest readings.
c. Provide any data on shop inspection of the punp.
d. Hydrostatic test of bow assenbly.
e. Hydrostatic test of discharge head.
f. Describe test procedures on the punp.
g. Discuss test results and concl usions.
h. Provide any pictures of punp and test set-up.
2.3.14 Spare Parts
Al'l spare parts shall be duplicates of the original parts furni shed and
shall be interchangeable with those parts. The follow ng spare parts shal
be provi ded:
a. One set of wear rings and set of seals for one punp.

b. One set of bow bearings and |ineshaft bearings for one punp.

c. Provide sufficient packing for one punp.

2.3.15 Equi prent Appurt enances
2.3.15.1 Attachnents

Al'l necessary bolts, nuts, washers, bolt sleeves, and other types of
attachments for the installation of the equipnent shall be furnished with
the equi pnent. Bolts shall conformto the requirenments of ASTM A 307 and
nuts shall be hexagonal of the sane quality as the bolts used. Threads
shall be clean-cut and shall conformto ANSI Bl.1. Bolts, nuts, and washers
specified to be gal vani zed or not otherw se indicated or specified, shal

be zinc coated after being threaded, by the hot-dip process conformng to
ASTM A 123 or ASTM A 153 as appropriate. Bolts, nuts, and washers
specified or indicated to be stainless steel shall be Type 316.

2.3.15.2 Tool s
A conpl ete set of all special tools which nay be necessary for the

adj ustment, operation, maintenance, and disassenbly of equipnent shall be
furnished. Special tools are considered to be those tools which because of
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their limted use are not normally avail able, but which are necessary for
the particul ar equi prent. Special tools shall be high-grade, snooth,
forged, alloy, tool steel. One pressure grease gun for each type of grease
required for motors shall also be furnished. All tools shall be delivered
at the same tine as the equi pment to which they pertain. The Contractor
shall properly store and safeguard such tools until conpletion of the work,
at which time they shall be delivered to the Contracting O ficer.

.3.15.3 Shop Painti ng

All notors, punp casings, and sinmilar parts of equi pment customarily
finished in the shop shall be thoroughly cl eaned, prined, and given two
finish coats of paint at the factory in accordance with the recommendati ons
of the manufacturer. The punps and notors shall have the manufacturer's
standard finish. Ferrous surfaces not to be painted shall be given a shop
coat of grease or other suitable rust-resistant coating

.4 PREPARATI ON FOR SHI PMENT AND STORAGE
4.1 Preparation for Shipnent

Prior to shipment fromthe manufacturers' and/or fabricators' plants, the
Contractor shall prepare the various elenments of the auxiliary water system
for shipment as described herein. Al large, bulky, and/or heavy itens
shall be nounted on skids or pallets of anple size and strength to
facilitate | oading and unloading. All small parts, including valves and
fittings, shall be boxed in sturdy wood or heavy corrugated paperboard
boxes. A packing list, indicating the contents of each such box and

encl osed in a noisture proof envel ope, shall be securely fastened to the
out si de of the box. The skid and/or pallet mounting and the boxing shal

be done in a manner which will prevent damage to the equi pnent during | oad,
shi prrent, unl oadi ng, storage, and any associ ated and/ or subsequent
handl i ng. \Weat her proof covers shall be provided during shipnent to protect
all items which the Contracting Officer designhates as requiring such
protection. Any special slings, strongbacks, skidding attachments, or

ot her devices used in |oading the equipnent at the manufacturers' and/or
fabricators' plants shall be furnished for unloading and handling at the
desti nati on.

.4.2 Preparation for Storage

The punps, hose, nozzles, racks, reels, fittings, valves, accessories, and
appurtenances shall be processed in accordance with the manufacturer's
normal procedure for export shipment and storage. |f no such procedure

exi sts, the manufacturer shall furnish for approval, in accordance with
SECTI ON: SUBM TTAL PROCEDURES, a conpl ete description of the processing

nmet hod or nethods he intends to use, including conplete instructions for
mai nt ai ning the protection during the storage period. All pipe shall have
tenmporary pipe plugs installed on each end to protect the pipe from damage.

.4.3 St or age

Upon delivery at the worksite, all elements of the auxiliary water system
shall be stored in a weathertight building. The Contractor shall submt a
detail ed description of the proposed storage facilities, and a plan for
storage mmi ntenance and inspection, before any storage actually begins. Any
speci al procedures for the punps shall be indicated. All piping shall be
stored on wood bl ocki ng.
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PART 3 EXECUTI ON

3.

3.

1 GENERAL REQUI REMENTS
1.1 Wl di ng Procedures

Wl di ng shall be done in accordance with qualified procedures using
performance qualified welders and wel di ng operators. Procedures and

wel ders shall be qualified in accordance with ASME BPV | X, Boiler and
Pressure Vessel Code, Section | X and AWS D1.1. The Contracting O ficer
shall be furnished with a copy of qualified procedures and a |list of names
and identification synmbols of qualified welders and wel di ng operat ors.

.2 | NSTALLATI ON

.2.1 Instal |l ati on

Unl ess otherw se indicated or specified, all materials and equi pnent shal
be installed in accordance with the manufacturer's recomendati ons.
Cutting structural menmbers for passage of pipes or for pipe-hanger
fastenings will not be permtted. Each punp shall be installed in
accordance with the witten instructions of the manufacturer.

.2.2 Per sonnel Protection

Belts, pulleys, chains, gears, couplings, projecting set screws, keys, and
other rotating parts, shall be so located as to be fully encl osed or
guarded to prevent accidental personal contact therewith

.2.3 Pi pe and Fittings

.2.3.1 Pi pe Materials by Location

Unl ess ot herwi se indicated on the drawi ngs, piping installed on the |ock
wal | shall be gal vanized with grooved ends. Piping enbedded in concrete
shall be stainless steel with grooved ends.

.2.3.2 Joints

Fl anged joints shall be provided at the punmp discharge. Threaded joints
shall be provided where indicated. G ooved joint coupling systemshall be
provi ded for pipe enbedded and nounted on the | ock wall.

a. Threaded joints shall be cut with an approved thread-cutting oil
Joints shall be made tight with a stiff mxture of |itharge and

gl ycerin or other approved thread-joint compound or tape. Not nore
than three threads shall show after the joint is nmade up

b. Flanged joints shall be faced true, provided with gaskets and made
square and tight.

.2.3.3 Reducers

Reductions in pipe sizes shall be made with one-piece reducing fittings.
Bushings will not be acceptable, except that when standard fittings of the
proper size are not avail able, single bushings of the face type will be
permtted. Where used, face bushings shall be installed with the outer
face flush with the face of the fitting opening being reduced. Bushings

15149 - 18 DACWB7- 00- B- 0015



shall not be used in elbow fittings, in nore than one outlet of a tee, in
nore than two outlets of a cross, or where the reduction in size is | ess
than 2 inch.

.2.3.4 Dielectric Joints

Dielectric fittings shall be installed between threaded ferrous and
nonferrous pipe, fittings and valves. Bolt insulation kits shall be used
for dissimlar flanges. Dielectric joints shall prevent netal -to-neta
contact of dissinmilar netallic piping elenents and shall be suitable for
the required working pressure.

.2.3.5 Pl aci ng and Layi ng

Pi pe and accessories shall be carefully |Iowered into the trenches. Under
no circunstances shall any of the water-line materials be dropped or dunped
into the trench. Care shall be taken to avoid abrasion of the pipe
coating. Water shall be kept out of the trench and piping until joining is
compl eted. When work is not in progress, open ends of pipe, fittings, and
val ves shall be securely closed so that no trench water, earth, or other
substance will enter the pipe or fittings. Where any part of the coating
or lining is damaged, the repair shall be made by the Contractor at his
expense in a satisfactory manner. Pipe ends left for future connections
shall be val ved, plugged, or capped and anchored, as shown.

.2.3.6 Trenchi ng

Trenching shall be performed in accordance with applicable requirenments of
SECTI ON:  EXCAVATI NG, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TY SYSTEMS.

.2.3.7 Pi pe Supports, Inserts, and Hangers

Pi ping shall be supported in accordance with the manufacturer's
reconmendati ons, MSS SP-58 and MSS SP-69, and as shown on the draw ngs.
VWhere gal vani zed piping is being supported by stainless steel offset

cl anps, provide a rubber sleeve between the clanp and pi pe.

.2.4 Dr ai ns

The auxiliary water system shall be provided with conplete drai nage
facilities and sl oped as indicated.

.2.5 d eani ng

Bef ore acceptance of the auxiliary water system each unit of the conpleted
system shall be cleaned as specified. After pressure tests have been nade,
the unit to be cleaned shall be thoroughly flushed with water until all
entrained dirt and nud have been renpved.

.2.6 Si ghage

Post sign on hose reel cabinet stating; "NON-POTABLE WATER. "

2.7 Tests

After the piping is installed, but before acceptance of the installation
and before any pipe is buried or entrenched, the Contractor shall operate

the systemto determine if it has been properly manufactured, assenbled
and installed and that it neets the requirenents of these plans and
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specifications. Tests shall be conducted as specified herein, and the
Contractor shall notify the Contracting Officer at |east five days prior to
commenci ng the testing, or any phase thereof. Tests shall be perforned to
demonstrate satisfactory functional operation of the vertical turbine
punps, including its lubrication system and associ ated notor control

equi pment. Each hose station shall be operated. Each drain valve shall be
operated to denonstrate proper drainage of its associated system pi pi ng.
Prior to these tests, the entire systemshall be tested at a hydrostatic
pressure of 150 psig and proved tight at this pressure for a period not

|l ess than two hours in order to permt inspection of all joints. Any
portion of the systemwhich will be enbedded in concrete or otherw se
conceal ed, shall be tested, prior to such enbednent or conceal nent,
separately in the same manner as prescribed for the entire system Any
defects in work or material discovered during tests shall be repaired.
Repairs shall be made with new materi al

.2.7.1 Field Punp Test

After installation of the punping units and appurtenances is conplete,
operating tests shall be carried out to assure that the pumping
installation operates properly. Each punping unit shall be given a running
field test in the presence of the Contracting O ficer for a mninmmof 2
hours. Each pumping unit shall be operated at its rated capacity or such
other point on its head-capacity curve selected by the Contracting O ficer.
The Contractor shall provide an accurate and acceptabl e nethod of
nmeasuring the discharge fl ow

.2.8 Field Training

The auxiliary water supplier/installer shall schedule 3 hours of field
training for the lock force. The training shall cover all aspects of the
auxiliary water systemincludi ng punps, hose cabi nets, drainage, etc. Any
special requirenents for the systemshall be addressed. Lubrication and
mai nt enance of the punp and operation of the heat tracing system shall be
covered. Any questions fromthe | ock forces shall be addressed.

-- End of Section --
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SECTI ON 15150

SANI TARY SEVER

PART 1 CGENERAL

The work covered by this section of the specifications consists of
furnishing all materials, |abor, plant and equi prent, and perform ng all
operations for installing the sewer line fromnew buildings to the septic
t anks.

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM) STANDARDS
ASTM A 746 (1994) Ductile lron Gravity Sewer Pipe
AMERI CAN WATER WORKS ASSOCI ATI ON ( AWM STANDARDS

AWM C104 Cement Mortar Lining for Ductile-lron and
Gray-lron Pipe and Fittings for Water

AWM C110 Ductile-lron and Gray-lron Fittings 3-inch
to 48-inch for Water and Ot her Liquids

AWM C111 Rubber Gasket Joints for Ductile-lron and
Gray-lron Pressure Pipe and Fittings

AWM C151 Ductile Iron Pipe, Centrifugally Cast for
Wat er and ot her Liquids

W SCONSI N ADM NI STRATI VE CODE (| LHR)

| LHR Pl umbi ng Code (1956, with nonthly updates) Rul es of
Depart nent of Industry, Labor and Human
Rel ati ons - Pl umbi ng Code

1.2 SUBM TTALS

Government approval is required for all subnmittals with a "GA" designation;

subnmittals having an "FI O' designation are for information only. The

following shall be submtted in accordance with Section 01330 SUBM TTAL

PROCEDURES:

SD- 04 Dr awi ngs

Sewer Shop Draw ngs; GA

Before starting installation of any materials or equipnent, the Contractor

shall prepare and submit to the Contracting Oficer, for approval, conplete

shop draw ngs of all work covered by this section of the specifications
which requires fabrication. Were materials or equi pment are standard
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stock products of manufacturers, full descriptive data shall be submtted
i ncluding catal og cuts and specifications. These shop draw ngs shal
include as a minimumthe follow ng drawi ngs and catal og cuts:

a. Pipe materials and fittings. Include certificates of conpliance.

b. Layout drawi ngs of the sewer system

PART 2 PRODUCTS
2.1 MATERI ALS

The following materials shall conformto the respective specifications and
ot her requirements specified bel ow

2.1.1 Pi pe
2.1.1.1 Ductile Iron Pipe

The sanitary sewer pipe shall conformto ASTM A 746 and AWM C151. The
pi pe and fittings shall be cenent nmortar lined and said |ining shal
conformto AWM Cl104. Piping shall be asphalt coated per AWM Cl104. The
joints shall be push-on and conformto AWM Cl111. Fittings shall conform
to AWM C110. The | oadi ng, unloading, and installation of the pipe shal

be performed so as to avoid damage to the pipe lining. Any lining which is
damaged shall be satisfactorily repaired by the Contractor at no additiona
cost to the Governnent. |f grappling hooks are inserted into the ends of
the pipe for lifting, they shall be rubber covered and have a broad rounded
surface to distribute the | oad over at |east two square inches of the pipe
[ining.

2.1.2 Joints
Joints shall be push-on type
2.1.2.1 Ductile Iron Pipe

Rubber ring gaskets conformng to AWM C111.

PART 3 EXECUTI ON
All work shall conformto the Wsconsin |ILHR Pl unbi ng Code.
3.1 GENERAL

The gravity sewer, cleanout, and all appurtenances shall be installed as
shown on the drawi ngs and conformw th this section of the specifications.
The installation required herein and paynment thereto of sewer connections
and appurtenances shall begin at the point shown on the draw ngs. Work
covered by this section will not be accepted until backfilling connected
with the work has been conpl eted satisfactorily. Any section of sewer pipe
that is found defective in material, alignnent, grade, or joints before
acceptance shall be satisfactorily corrected by the Contractor at no

addi tional cost to the Government.

3.2 Pl PE | NSTALLATI ON
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3.

2.1 CGener a

Excavation and backfilling of trenches shall conformto the applicable
provi si ons of SECTION: EXCAVATI ON, TRENCHI NG, AND BACKFI LL FOR UTILITY
SYSTEMS. The sewer line shall be installed to the el evati ons shown on the
drawi ngs. All piping shall be installed according to manufacturers
standard procedures and reconmendati ons. The |aying of bell-and-spigot
pi pe with rubber gasketed joints shall proceed in the direction of flow
with the spigot ends of bell-and-spigot pipe pointing in the direction of
fl ow.

.2.2 Cross Connections

No connection between the water line and the sewer systemw ||l be permitted.

.2.3 Separation and Crossings of Water Lines and Sewer Lines

Crossings of water lines and sewer lines shall conformto the requirements
of SECTI ON: WATERLI NES and the W sconsin | LHR Pl unmbi ng Code.

. 2.4 Test s

The Contractor shall performa | eakage test on the conpleted sewer |ine
Leakage test shall conformto the Wsconsin |ILHR Plunbi ng Code. The test
shall be either by hydrostatic or air testing means as described herein and
shall be perfornmed in the presence of the Contracting Oficer.

.2.4.1 Hydrostatic Test

The gravity sewer line shall be tested for | eakage by either infiltration
or exfiltration tests, as appropriate. Prior to testing for |eakage the
trench shall be backfilled up to at |east the lower half of the pipe. If
required, sufficient additional backfill shall be placed to prevent pipe
novenent during testing, |eaving the joints uncovered to permt inspection.
Vi si bl e | eaks encountered shall be corrected regardl ess of |eakage test
results. When the water table is two feet or nore above the top of the
pi pe at the upper end of the pipe line section to be tested, infiltration
shall be neasured using a suitable weir or other device acceptable to the
Contracting O ficer. Wen the Contracting Oficer determ nes that
infiltration cannot be properly tested, an exfiltration test shall be made
by filling the line to be tested with potable water so that a head of at

| east two feet is provided above both the water table and the top of the
pi pe at the upper end of the pipe line to be tested. The filled line shal
be allowed to stand until the pipe has reached its maxi mum absorption, but
not | ess than four hours. After absorption, the head shall be
re-established. The amount of water required to maintain this water |evel
during a two-hour test period shall be neasured. Leakage as measured by
either the infiltration test or exfiltration test shall not exceed 200
gal l ons per inch dianeter per mle of pipe |ine per day. Wen |eakage
exceeds the maxi num amount specified, satisfactory correction shall be made
and retesting acconplished. Testing, correction, and retesting shall be

made at no additional cost to the Governnent. |If the tests indicate doubt
as to the tightness of the lines installed, the Contracting Oficer nmay
direct that additional tests be made. |If such additional test results

i ndi cate | eakage in excess of that allowed, the cost of the additiona
tests shall be borne by the Contractor; otherwi se, the test will be paid
for in accordance with Contract Clause "Changes". The Contractor shal

provide all necessary equi pnent and |l abor to satisfactorily performthe
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test.
3.2.4.2 Air Test

Air tests shall be perforned in accordance with the provisions of SECTI ON
PLUMBI NG

3.2.5 Fl ushi ng

All sewer lines shall be flushed with sufficient water to cl ean out al
debri s.

-- End of Section --
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SECTI ON 15190

FUEL O L SYSTEM

PART 1 CGENERAL

This section covers the furnishing and installing of fuel oil systems as
shown and indicated herein, conplete with all necessary accessories and
support equi pnent.

1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AVMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM PUBLI CATI ONS

ASTM A 53 (1998) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed Wl ded and Seani ess

ASTM A 181 (1995) Forgings, Carbon Steel, for Genera
Pur pose Pi pi ng

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA) PUBLI CATI ONS

NFPA 30 (1996) Fl anmabl e and Conbusti bl e Li quids
Code

NFPA 30A (1996) Autonotive and Marine Service
Station Code

NFPA 54 (1999) National Fuel Gas Code & Handbook

NFPA 70 (1999) National Electrical Code (NEC)

NFPA 329 (1996) Under ground Leakage of Fl ammabl e

and Conbusti bl e Liquids

UNDERVWRI TERS' LABORATORI ES, I NC. (UL) PUBLI CATI ONS

UL 142 (1993) Steel Aboveground Tanks for
Fl ammabl e and Conbusti bl e Li quids

UL 330 (1994) Gasoline Hose

UL 674 (1994; Rev July 1995) Electric Mdtors and
Generators for use in Hazardous Locati ons,
Class I, Goups C&D;, class Il, Goups E,
F &G

UL 698 (1995) Industrial Control Equi pnent for

use i n Hazardous Locations

UL 886 (1995) CQutlet Boxes and Fittings for use
i n Hazardous Locations
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AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME) PUBLI CATI ONS

ASME B1.20.1 (1992) Pipe Threads, General Purpose (inch)

ASME B16. 5 (1996) Pipe Flanges and Fl anged Fittings

ASME B16. 11 (1991) Forged Steel Fittings,
Socket - Wl di ng, and Thr eaded.

ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

ASME B16. 34 (1988) Valves - Flanged, Threaded, and
Wl di ng End

ASME B31.1 (1998) Power Piping

ASME B31. 8 (1995) Gas Transm ssion and Distribution

Pi pi ng Systens Addenda (1990)

ASME BPV | X (1998) Boiler and Pressure Vessel Code,
Section I X, Wl ding and Brazing
Qualifications

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY, | NC. (MSS) STANDARDS

MSS SP- 25 (1998) Standard Marking System for Val ves,
Fittings, Flanges, and Unions

.2 SUBM TTALS

Government approval is required for all subnmittals with a "GA" designation;
subnmittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Spare Parts; FIO

After approval of shop draw ngs, the Contractor shall furnish spare parts
data for each different item of equi pnent specified. The data shall
include a conplete list of parts and supplies, with current unit prices and
source of supply and a recommended spare parts list for one year of
operation, and a list of the parts reconmended by the manufacturer to be
repl aced after 3 years of service.

SD- 04 Dr awi ngs
Fuel O'| Shop Draw ngs; CGA

Shop drawi ngs shall consist of a conplete list of equiprment and materials,

i ncludi ng manufacturer's descriptive and technical literature, perfornmance
data, charts, curves, catalog cuts, certificates, and installation
instructions. Shop drawi ngs shall al so contain conplete piping and wiring
drawi ngs and schemati c di agrams; equi prent | ayout and anchorage; and any
other details required to denponstrate that the system has been coordi nated
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and will properly function as a unit. Draw ngs shall indicate clearances
required for mai ntenance and operation. Shop draw ngs shall be submtted
on, but not linmted to, the following itens:

a) Flexible, double-wall, fuel piping including outer bul khead pipe and
steel pipe. Subnmit certificates of conpliance.

b) filters/separators/strainers

c) fuel oil tanks, including day tank and storage tank. Submnit
certificates of conpliance for the fuel tanks.

d) leak detection systemfor the storage tank and di spenser sunps.

e) fuel punps

f) controls

g) conplete installation drawi ngs for the fuel tanks and piping system
i ncl ude | ayout draw ngs

h) painting systemfor the storage and day tank.

i) fabrication and installation drawings for the concrete support slab
for the storage tank. Include rebar details.

j) diesel fuel dispensing unit

k) grounding details for the storage tank

SD-08 Statenents
Contractor Qualifications; FIO

Contractor Qualifications. Proof of Contractor and subcontractor
qgualifications to performthe work required by this section shall be
subnmitted within 10 days of the notice to proceed. No work shall be
perforned until the Contractor's and all subcontractor's qualifications
have been revi ewed and accepted by the Contracting Oficer.

Work Pl an; GA

Work Plan. The Contractor shall devel op, inplement, maintain, and

supervi se as part of the work, a conprehensive plan for tank installation
and rel ated operations. The work plan shall be submitted within 30 days
after notice to proceed. No work at the site, with the exceptions of site
i nspections and nobilization, shall be performed until the work plan is
approved. At a mininum the work plan shall include:

a. Scheduling and operational sequencing

b. Tank installation procedures and construction of a concrete slab and
footi ngs.

c. ldentification of applicable regulatory requirenents and pernits.

SD- 09 Reports
Per f ormance Test Reports; FIO
Upon conpletion and testing of the installed system test reports shall be
subnmitted in booklet formshowing all field tests performed to adjust each
component and all field tests performed to prove conpliance with the
specified performance criteria. Each test report shall indicate the final
position of controls.

SD- 13 Certificates

Certificate of Conpliance; FIO
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VWhere materials or equiprment are required to conply with requirements of
the UL, NFPA, ASME, etc., proof of such conpliance shall be subnmtted; the
| abel or listing of the specified agency will be acceptable evidence. In
lieu of the label or listing, a witten certificate nay be submitted from
an approved, nationally recognized testing organization equi pped to perform
such services, stating that the itenms have been tested and conformto the
requi rements and testing nethods of the specified agency. As an
alternative to the above requirenments, the manufacturer may submit a
standard conput er product selection printout based on the manufacturer's
certified testing data. The manufacturer shall certify that the conputer
sel ected equi pment neets the requirenents of the specified agency and neet
the contract requirements. Where equipnment is specified to conformto
requi rements of the ASME BPV | X, Boiler and Pressure Vessel Code, Section

I X, the design, fabrication and installation shall conformto that code

SD-19 Operation and Mii ntenance Manual s
Operating Instructions; FIO

Operating Instructions. Contractor shall subnit Operation and Mintenance
manual s on the fuel oil systemincluding the forwardi ng punps, day tank
fuel tanks, piping system |eak detection system diesel dispensing unit,
and all associated controls. The O & M manual shall include servicing

i nformation, spare parts availability, conplete shop draw ng information,
and routine maintenance schedule. Five conplete copies of operation and
mai nt enance manual s shall be provided. Manuals shall list instructions
outlining the step-by-step procedures required for system start-up
operation, and shut down.

Mai nt enance | nstructions; FIO

Mai nt enance I nstructions. Miintenance instructions shall [ist routine
mai nt enance procedures, possible breakdowns, repairs and a troubl eshooting
gui de. The instructions shall include equipnment |ayout and sinplified

wiring and control diagrans for the systemas install ed.

PART 2 PRODUCTS

2.

2.

1 GENERAL REQUI REMENTS
1.1 St andard Products

Mat erial s and equi prent shall be the standard products of a manufacturer
regul arly engaged in the manufacture of the products and shall essentially
duplicate items that have been in satisfactory use for at |east 2 years
prior to the bid opening. Asbestos or products containing asbestos shal
not be used. Al materials shall be resistant to the effects of diese
fuel. Equi pment shall be supported by a service organization that is, in
the opinion of the Contracting Oficer, reasonably convenient to the site.
Val ves, flanges, and fittings shall be marked in accordance with MSS SP-25.
The conpleted installation shall conformto the applicable requirenments of
NFPA 30, NFPA 30A, NFPA 54 and NFPA 70 (NEC).

1.2 Nanepl at es

Each major item of equi pment shall have the manufacturer's nane, address,
type or style, nodel or serial nunber, and catal og nunber on a plate
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secured to the item of equipnent. Major itens of equipnent includes the
day tank, fuel storage tank, piping, and controls.

.1.3 Verification of Di mensions

The Contractor shall become fanmiliar with all details of the work, verify
all dimensions in the field, and shall advise the Contracting Oficer of
any di screpancy before perform ng any worKk.

.1.4 Handl i ng

VWhen shi pping, delivering, and installing, pipe and conponents shall be
handl ed carefully to ensure a sound, undamaged condition. Particular care
shall be taken not to dammge pipe coating. No pipe or nmaterial of any kind
shall be placed inside another pipe or fitting after the coating has been
appl i ed, except as specified in paragraph | NSTALLATI ON.

.1.5 Initialling Filling of Fuel System

The Contractor shall provide the initial fill of diesel fuel in the storage
and day tanks.

.2 Pl PE

. 2.1 Buri ed Pipe

The follow ng applies to buried piping as shown on the draw ngs.
.2.1.1 Pi pi ng

Buried piping (as shown on the draw ngs) shall consist of a flexible

doubl e-wal | ed system The doubl e-wal |l piping shall be contained within an
out er bul khead pipe. Systemshall be simlar to Enviroflex or equal

Fl exi bl e doubl e-wal | pipe shall have an abrasion resistant pol yurethane
covering. The pi ping shall be continuous between sunps so that there are
no underground joints and all connections are secured inside containnent
sunmps. The pipe shall have a UL listing for use with petrol eum products.
Al'l conponents of the piping systemshall be conpatible with petrol eum and
di esel fuel. The secondary contai nnent system shall provide water tight
contai nment. The exterior pipe shall be sized to contain 110 percent of
the total volume of the primary inner pipe or pipes and any additiona

equi pnent required.

.2.1.2 Pipe Fittings

Fittings shall be of the sane material as pipe supplied and conpatible with
adhesi ves used for joining the pipe. Fittings for exterior pipe shall be
sized to acconmodate the primary inner pipe or pipes and any additi onal

equi pnment required, and shall be conpatible with the secondary materi al
compati bl e with adhesives used for joining the pipe and conpatible with the
transported fl uid.

.2.1.3 Di spenser Sunps
Di spenser sunps shall consist of the dispenser sunp/pan, mounting frane,
and all associated fittings for connecting the piping system Dispenser

sunps shall be conpatible with petrol eum products and diesel fuel. The
di spenser sunps shall incorporate the electronic | eak detection system
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. 2.2 Exposed Steel Pipe, Fittings, and Associated Materials
The followi ng applies to exposed piping as shown on the draw ngs.
.2.2.1 St eel Pipe

Steel pipe shall be black iron confornming to ASTM A 53, Grade A or B, Type
E or S, Schedul e 40.

.2.2.2 Fittings, 1-1/2 Inches and Snall er
Fittings 1-1/2 inches and smaller shall conformto ASME B16. 11.
.2.2.3 St eel Forged Branch Connecti ons

Steel forged branch connections shall conformto ASTM A 181, C ass 60,
carbon steel.

.2.2.4 Fl ange Gaskets

Gaskets shall be non-asbestos conpressed material in accordance with ASME
B16. 21 1/16-inch thickness, full face or self-centering flat ring type
The gaskets shall contain arimd fibers bonded with styrene butadi ene
rubber (SBR) or nitrile butadiene rubber (NBR), suitable for maxi num 600
degrees F service and neeting applicable requirements of ASME B31.8. NBR
bi nder shall be used for hydrocarbon service

.2.2.5 Pi pe Threads
Pi pe threads shall conformto ASME Bl. 20. 1.
.2.2.6 Seal ants for Steel Pipe Threaded Joints

Joint sealing compound shall be as listed in Underwiters' |aboratories,
Gas and G| Equi prent Directory, Class 20 or |ess.

.2.2.7 | dentification

Pi pe fl ow markings and netal tags for each valve shall be provided as
required by the Contracting O ficer.

.2.2.8 I nsul ati ng Joint Materials

Insulating joint materials shall be provided between flanged or threaded
nmetal lic pipe systenms where shown to control galvanic or electrolytic
action. Joints for threaded pipe shall be steel body nut type dielectric
type unions with insul ati ng gaskets.

a. Joints for flanged pipe shall consist of full face sandw ch-type
flange insul ati ng gasket of the dielectric type, insulating sleeves for
flange bolts and insul ati ng washers for flange nuts.

.2.2.9 Fl exi bl e Connect or

Fl exi bl e connectors shall be used at all engine connections. This includes
t he piping connection to the engine generator. Flexible piping connectors
shall be standard wei ght corrugated hose made with annul ar corrugations
frombutt wel ded, Type 321, stainless steel tubing covered with stainless
steel wire braid. Flexible connector |length shall be suitable for the
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i ntended service. Mninmumrated test pressures shall be 225 psig.

.2.3 Filter/ Separat or

Provide two stage coalescing oil filters as indicated suitable for use with
fuel oil. Unit shall have 99 percent dirt removal efficiency and 99.9
percent water renoval efficiency. Accessories shall include inlet and
outl et pressure gages, support brackets suitable for installation
arrangenent, a sight glass, and a 1/2" manual drain. Provide two spare
fuel oil filter elenents.

.2.4 Fuel O'| Supply Strainer

The fuel oil supply strainer shall be a 3-inch duplex, 125 pound cast-iron
bodi ed basket strainer with 40 nesh stainless steel |iner and yoke cover.
The strainer shall have a maxi num cl ean pressure drop of 1.0 psi while
passing 10 gpm of No. 2 diesel fuel oil with a viscosity of 500 SSU.

.3 VALVES

Pl ug val ves and check val ves shall be steel body val ves desi gned and
constructed in accordance with ASME B16.5 or ASME B16. 34 as applicable.

.31 Val ves 2 Inches and Snal | er
Steel body valves 2 inches and smaller shall have screwed and forged steel
bodies. Class 600 steel body valves 2 inches and smaller shall be

constructed as foll ows.

Cl ass 600 val ves shall have either pressure seal, integral, or flanged type
bonnet joints.

Al'l valves shall have seats of the integral type.
Al'l valves shall be of |oose back seat design.

Trimmaterial s

Di scs St ai nl ess st ee
St ens St ai nl ess st eel
Seat s Stellite faced or hardened stainl ess steel

.3.2 Pl ug Val ves

Pl ug val ves shall be short pattern type with tapered, Tefl on coated pl ug,
position indicator, and |ocking device. Valves 2 inches and snaller shal
be 200 psi WOB of sem carbon steel construction. Each valve below 6 inches
in size shall be provided with an operating wench. Valves 2 inches and
smal l er shall be screwed. Al lubricant fittings and injectors required
for introduction of plug lubricant shall be supplied with each val ve

.3.3 Check Val ves
Check val ves shall be the guided piston type or swing disc type. Sw ng

check val ves shall be designed for installation in either horizontal piping
or vertical piping with upward fl ow.
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2.3. 4 Fl ame Arresters

Fuel oil day tank flanme arresters shall be threaded, cast-iron body with
Type 316 stainless steel insert |am nations conformng to requirenents of
NFPA 30. Pressure drop shall be less than 0.1 psig while venting 10 cfm of
air.

2.4 FUEL O L TANKS
2.4.1 Fuel O'| Storage Tank

The fuel oil storage tank shall be a 3,000 gallon capacity, double wall,
hori zontal , above ground tank, designed for storage of No. 2 fuel oil.
Secondary contai nment shall provide 110% of primary storage plus related
pi ping. The tank shall be shop wel ded, manufactured, tested, and installed
in accordance wi th NFPA 30, NFPA 30A, and NFPA 54 and UL 142. Tanks shal
be provided with openings and appurtenances as indicated on the draw ngs.
Tank supports shall be manufacturer provided, zero height steel support
saddl es as indicated on the drawi ngs. Tanks shall be provided with ground
pads | ocated on the tank bottom side at each end of the tank. Tank

openi ngs shall be covered during shipping and installation. Tank interior
and exterior shall be primed and epoxy painted (coated) per the

manuf acturer's standard met hod.

2.4.1.1 Pri mary and Secondary Fuel Storage Tank Fabrication

Both the primary and secondary fuel storage tank shall be fabricated of 1/4
inch thick, mnimm carbon steel. Both the primary and secondary tank
shall be tested and listed according to UL 142. Tank di nensi ons shall be as
i ndi cated on the drawi ngs. The conpleted tank with accessories shall be
factory tested and inspected in accordance with the referenced tank
construction codes and standards and the manufacturer's standard
procedures. Integrity of the tank shall be certified by manufacturer prior
to shi pnent.

2.4.1.2 St orage Tank Interior
Storage tank interior bottom surface shall have wear (striker) plates
installed, center-to-center, below all accessible openings, as indicated on
the drawi ngs. The plates shall be nmade of steel and shall be 1/4-inch
thick. The plate shall be rolled to the contours of the tank and all
pl ates shall be tack-welded in place

2.4.1.3 Manhol es

The tanks shall have one 24-inch mninmuminside dianeter manhole. Each
manhol e shall have a matching flanged watertight steel cover.

2.4.1.4 Fill Connection

The fill line shall enter at the top of the tank. The m ni num di aneter of
the fill line shall be 3-inches and the line shall extend to within

6-i nches of the tank bottomw th anti-splash deflector provided at the end
of the fill Iine in the tank. Tank fill shall be provided with a fill cap
assenbly constructed of cast iron body and a bronze | ocking cap. Fill cap
assenbly shall match the tank fill connection. A seven gallon overflow
cont ai nnment basin shall be incorporated into the fill connection

2.4.1.5 Sucti on Connecti on
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The suction fuel line connection shall extend within the tank and shal
include a foot valve located within 3-inches of the tank bottom unl ess
i ndi cated otherwi se. The foot valve shall be constructed of brass or

pl ated cast iron body, bronze doubl e-poppet, metal-to-netal replaceable
bronze or brass seats, and 20 nesh nonel or brass screen

.4.1.6 El ectric Heaters

A low watt density, thernmpstatically controlled, electric inmersion type

fuel oil heater shall be installed in the tank. The heater shall be

complete with a cast iron, water and vapor proof, electrical junction box.
The heater shall be sized as indicated.

.4.1.7 Vent s

The tank shall be provided with a separate atnmospheric vent with a flame

arrestor conformng to the applicable requirenents of NFPA 30. The vent

pi pe shall term nate as indicated and shall be |ocated so that discharged
vapors will not enter the building openings or downspouts. Tank shall be
provided with emergency vents as indicated.

.4.1.8 Tank Gauge Connecti on

A 2-inch flanged gauge connection shall be provided on top of the tank.
Gauge connection shall allow for direct installation or renpval of the tank
gauge w t hout draining the tank.

.4.1.9 Tank Gauge

The tank shall be provided with a direct reading, mechanically-actuated

fl oat gauge. The movenent of the float and arm assenbly inside the tank
shall be transmitted through a nmetal bellows seal which isolates the

i ndi cati ng mechanismfromthe liquid, fumes, or pressure. The indicating
nmechani sm shall be of the dial type, approximately 6 inches in dianeter,
calibrated and scaled in inches (zero being the bottom of the tank), and
protected from condensati on by neans of a dehydrating agent in the housing.
The gauge shall be equipped with two fully adjustable spdt switch contacts
in a weat herproof housing. Switch contacts shall be rated 15 anperes at
120 volts ac.

.4.1.10 Control Panel

A control panel shall be provided and nounted adjacent to the tank for the
tank heaters. Panel shall be NEMA 4x (stainless steel). Controls shall

i nclude tenperature indicator, tenperature controller, and high tenperature
alarm Panel shall also include a I ocal high level alarmand | ocal |ow

| evel alarmfor the fuel storage tank. The panel shall consist of a horn,
red indicating light, and test/silence switch. The indicating |ight shal
remain on as long as the alarmcondition remains. The panel shall be
connected to one of the tank gauge switch contacts. The main fuel oi

control panel (to nonitor level, alarnms, etc.) Shall be installed in the
new CCS control room

.4.1.11 Leak Detection System
Tank shall be provided with a | eak detection systemlocated in the
interstitial space between the primary tank and the secondary tank. The

| eak detection systemshall be as specified i n PARAGRAPH. LEAK DETECTI ON
SYSTEM Leak detection system shall be designed and furni shed by the tank
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manuf act ur er.
.4.2 Fuel O'| Day Tank

Fuel oil day tank shall be installed on the floor of the mechanical room as
shown. Tank shall be double wall construction. Secondary contai nment shal
provide 110% of primary tank storage plus related piping. The tank shal

be provided with connections and | evel switches as shown on the draw ngs.

The day tank shall be constructed of minimm 12 gauge steel. The inside
and outside shall be epoxy coated and shall be per the standard
manuf act urer design suitable for fuel oil imrersion. Tank construction and

installation shall be in accordance with NFPA 30 and UL 142. The day tank
shall be provided with a level indicator. An access panel on top of the
tank shall provide for cleaning and inspection. Tank shall be designed for
fl oor nmounting. Heavy gauge steel channels with nmounting holes shall be
installed on the bottom of the tank.

.4.2.1 Tank Level Swi tches

Tank | evel switches shall be displacement type assenbly with cabl es and

di spl acers recommended for use with No. 2 diesel fuel. Set points and
sequence of operation shall be as specified in this section. Set points
shall be field adjustable. Switches shall be wide differential, dpdt type,
rated 10 anperes mininmumat 120 volts AC. Al controls for the day tank
and forwardi ng punp shall be installed as shown on the draw ngs.

.4.2.2 Sequence of Contro

The operation of the fuel oil systemshall normally be automatic. A
Hand- Of f - Auto sel ector switch shall normally be set in the Auto position.
Hi gh and |l ow fl oat switches and correspondi ng al arns shall be provided for
the day tank. High Ievel shall be activated when the tank is 95% full and
| ow | evel shall be activated when the tank is 10% full. High |evel fl oat
shall shut off the forwarding punp and close the electric solenoid val ve.
Fl oat switches shall be provided to start and stop the forwardi ng punp.
Punp shall start when the tank is 20%full and shall stop when the tank is
80% full. Punmp start float shall open the sol enoid valve and start the
forwardi ng punp. Punp stop float shall close the solenoid valve and stop
t he forwardi ng punp.

.4.2.3 Al ar ns

Alarmcircuits shall be incorporated into the control panel. Al alarns
shall be audible and a red indicating light shall be provided on the
control panel. Alarns shall be provided for the foll owing functions:

(a) High fuel oil level in the day tank.
(b) Low fuel oil level in the day tank.

A test/silence switch for the alarnms shall be nmounted in the contro
panel .

.4.2. 4 Vent s
The tank shall be provided with a separate atnmospheric vent with a flame
arrestor conformng to the applicable requirenents of NFPA 30. The vent

pi pe shall term nate as indicated and shall be |ocated so that discharged
vapors will not enter the building openings. Flame arrestor shall be
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threaded with a cast iron body with 316 stainless steel insert |am nation.
Tank shall be provided with emergency vents as indicated. Enmergency vents
shall be installed as shown on the draw ngs.

.4.3 Emer gency Generator Day Tank

The diesel fuel oil day tank is part of the emergency generator package
that will be provided by the Government. The day tank shall be installed
by the Contractor under this contract. Atnospheric vents and energency
vents shall be installed as shown.

a. The Contractor shall install a supply and return punp for the
generator day tank as shown on the drawings. Wring shall be as

i ndicated. An additional float switch shall be installed as shown on
t he draw ngs.

.5 LEAK DETECTI ON SYSTEM

A conpl ete continuous, surveillance | eak detection systemsuitable for
operation in an NFPA 70, Class 1, Division 1, Goup D environment shall be
provided to nonitor the | eak contai nment space between the primry and
secondary walls of the 3000 gallon storage tank. A |leak detection system
shall also be installed in the dispenser sunps for the underground pi ping.
The system shall detect |eakage into the containment space el ectronically.
The sensor output and transnission shall be el ectronic.

.5.1 Leak Detection Panel

An control and al arm panel shall be provided in the CCS control room as
shown on the drawi ngs. Sensor cables shall be provided between the panel
and the storage tank. Sensor cables shall be installed in conduit. The
control panel shall include the |eak detection systemfor the storage tank
and for the dispenser sunps. The Contractor nmay al so elect to conbine the
tank | evel control with the | eak detection system The panel shall have a
single alarm (audi bl e and visual), an acknow edgenent pushbutton, an LED
digital display which indicates distance to leak in feet, and a power
supply with built-in battery backup. A 120 volt ac supply shall be
provided to the panel power supply. The panel shall incorporate a

sel f-test systemwhich pernits operator verification of proper operation of
all the | eak detection equi pnent.

.5.2 Manuf acturer's Data

The al arm panel, sensing cables, junper cables, connectors, and term nation
accessories shall be the products of a single manufacturer. Instructions
and equi prment required for calibration of the |eak detection system and
manuf acturer's recomended calibration nmai ntenance schedul e shall be

provi ded. A graphic display map, franed and suitable for wall nounting
shall be provided. The map shall show the sensing cable |layout to scale in
pl an view, with di stance marki ngs of bends and terninations indicated. The
di stance markings shall match the calibrated readings of the al arm pane
digital display to ensure accurate | ocating of |eaks.

.5.3 Pi pi ng Leak Detection System
The piping | eak detection systemshall include flexible double wall
cont ai nment pi pe enclosed in an outer containnent pipe. A sunmp shall be

provi ded and nmonitored to detect any | eakage in the piping system Piping
system shall be provided conplete including fittings, bulkhead fittings,
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couplings, sump, and nonitoring system The piping systemshall be sl oped
towards the sunps.

.6 FUEL PUMPS
.6.1 Fuel O| Transfer Punps
.6.1.1 Fuel Ol Forwardi ng Punps

Rotary positive displacement fuel oil forwarding punps shall be installed
as indicated on the drawi ngs. One punp shall be provided for the generator
day tank and one punp provided for the nechanical roomday tank. A return
punp shall al so be provided for the generator day tank. The punps shall be
rated as indicated on the drawings. Fuel oil shall be No. 2 diesel with
specific gravity of 0.88 and a viscosity of 50 SSU. The punps shall have a
di scharge pressure relief valve. The maxi mum di scharge pressure (setting
of relief valve) shall be 15 psi. The punps shall be self-prinmng. The
punp shall not be damaged or experience excessive wear when operating

wi thout fluid. The punp body shall be malleable iron and equi pped with
integral return-to-tank pressure relief valve. The punp shall be equipped
wi th mechani cal seals and carbon graphite bushings. The punp and notor
shal | be frame-mounted and shall be direct-connected with a flexible
coupling. Punp, notor, and coupling shall be suitable for 100 F anbi ent

t enperature

.6.1.2 Di sconnect Swi tches

Di sconnect switches shall be provided for the forwardi ng punps and return
punp. Locations shall be as shown on the draw ngs. Fuel oil forwarding
punps shall be controlled by the |level controllers in the day tanks. Punps
shall start when the tank is 20%full and shall stop when the tank reaches
the 80%full level. Contractor shall provide all necessary conduit and
wiring fromthe day tank to the fuel oil forwarding punps

.6.1.3 Two Stage Coalescing Ol Filter

A two stage coalescing oil filter shall be provided at the inlet to the
fuel oil forwarding punp. Unit shall have 99% dirt renoval efficiency and
99. 9% wat er renoval efficiency. Accessories shall include an inlet and
outl et pressure gage, support brackets, and a manual drain.

.7 DI ESEL DI SPENSI NG UNI T
.7.1 CGener a

A di esel fuel dispensing unit shall be furnished and installed by the
Contractor. The dispenser shall be fed by gravity fromthe day tank in the
mechani cal room Cabinet shall be steel and painted per the manufacturer's
standard nethod. Registers shall be non-conmputer type with power reset
interlock. Register shall show gallons and tenths of a gallon. Unit shal
be UL listed. A 75 foot hose shall be provided.

.7.2 Di esel Fuel Meter

The diesel fuel meter shall be a disc or wobble plate type, capable of 15
gpm mi ni mum fl ow of No. 2 diesel fuel at 50 SSU with an accuracy of "3%
The nmeter shall have a register with manual reset and a totalizer that

di splays in gallons. Meter shall be capable of operation from 20NF to
165NF and 50 psig mnimum Inlet and outlet shall be 1-1/2" inch NPT and
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nmet er shall be designed for outdoor service and exposure.
2.7.3 Nozzl es

The di spensing nozzle shall be of the automatic type. The automatic type
nozzl e shall be the di aphragm operated vacuum tube design and shall have as
an integral part of the nozzle assenbly, a | atch-open device that will shut
off the fuel flow when the tank is full. Nozzle shall have a maxi num
pressure drop of 7 psi at 15 gpm of #2 diesel fuel at 70 degees F.

2.7.4 Di spensi ng Hose

The di spensing hose shall conformto UL 330, gasoline and oil resistant,
statically grounded, flexible in subzero tenperatures. Hose shall be 1
inch inside diameter and 75 feet in length. A storage rack shall be
provi ded for the hose.

2.7.5 El ectrical Controls

Di spensing unit shall operate on 110v, 1 phase power. The nozzl e hook shal
be provided with an operating lever for starting and stopping the sol enoid
val ve through a controller. The power panel box shall be equipped with an
ext ernal energency pushbutton to shut off the power at the controller and
di spenser via the power panel box. The installation of electrica

equi pnent at the dispenser, neter, and submersible punp shall be in
compliance with Class 1, Group D hazardous | ocation.

2.7.6 Di esel Fuel Filters

The diesel fuel dispenser systemshall be equipped with a repl aceable

el enent coal escing type water filter. Filter shall be nounted at the

di spensi ng hose connection and shall have a flow rating equal to the rate
of the dispensing nozzle.

PART 3 EXECUTI ON
3.1 GENERAL REQUI REMENTS
3.1. 1 Coor di nati on of Work

A singl e nmechani cal contractor shall be responsible for the coordination
and installation of the work required under this section. Al shop
drawings will be rejected unless this work is shown to be properly
coordi nated. The single mechanical contractor shall be responsible for
provi di ng conpl ete and operating systens.

3.1.2 Wel di ng St eel Piping

Pi ping shall be welded in accordance with qualified procedures using
performance qualified welders and wel di ng operators. Procedures and

wel ders shall be qualified in accordance with ASME BPV | X, Boiler and
Pressure Vessel Code, Section I X  Welding procedures qualified by others,
and wel ders and wel di ng operators qualified by another enployer, may be
accepted as permtted by ASME B31.1. The Contracting Oficer shall be
furnished with a copy of qualified procedures and a list of names and
identification synmbols of qualified welders and wel di ng operators. The
wel der of wel di ng operator shall apply his assigned synbol near each weld
he makes as a permanent record.
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3.

2 EARTHWORK

Excavation and backfilling for tanks and piping shall be as specified in
SECTI ON:  EXCAVATI NG, TRENCHI NG AND BACKFI LLI NG FOR UTI LI TY SYSTEMS.

.3 STORAGE TANK | NSTALLATI ON

The tank shall be installed in accordance with the manufacturer's witten
i nstructions and NFPA 30 and NFPA 30A. Fasten storage tank on concrete
rei nforced foundati on as shown. Any damaged tank shall be repl aced or
repaired and tested under direct supervision and advice of the tank

manuf acturer, using the manufacturer's witten procedure. Installation
shall be perforned and validated by a Contractor certified by the tank
manuf act ur er. Certification shall be furnished to the Contracting

O ficer prior to installation and validation shall be furnished after
install ati on.

.3.1 Tank Cali bration

The tanks shall be furnished with calibrated charts showing the |liquid
contents in gallons for each 1/8 inch of tank depth. Two reproductions of
t he gauge chart shall be enclosed in plastic envelopes and bound in

har dback bi nders. Two gauge sticks graduated in feet, inches, and eighths
of an inch shall be provided. Gauge sticks shall be of wood and properly
treated after graduating to prevent swelling or damage fromthe fuel.

.3.2 Groundi ng

Provi de groundi ng of tanks directly through ground rods or through bonding
to a grounded network in accordance with NFPA 70 (NEC)

.4 Pl PI NG

Aboveground pi ping shall be black iron. Underground piping shall be a

fl exi bl e contai nment system and shall have metallic tracer tape above.
Buried lines shall have a double-walled contai nment system The ful

| engt h of each section of underground pipe shall rest solidly on the pipe
bed. Piping connections to equi pnent shall be as indicated or as required
by the equi pnent manufacturer. Tank connections and piping through the
first floor into the building shall be made with two el bow swing joints to
allow for differential settlement. The interior of the pipe shall be

t horoughly cl eaned of all foreign matter before being lowered into the
trench and shall be kept clean during installation. The pipe shall not be
laid in water or when the trench or weather conditions are unsuitable.
VWhen work is not in progress, open ends of pipe and fittings shall be
securely closed so that water, earth, or other substances cannot enter the
pipe or fittings. Any pipe, fittings, or appurtenances found defective
after installation shall be replaced. Threaded joints shall be nade with
tapered threads and shall be made perfectly tight with joint conmpound
applied to the male threads only.

4.1 Cutting Pipe

Cutting pipe, when necessary, shall be done w thout damage to the pipe.

.4.2 Installing Piping

Pi pe and accessories shall be handled carefully to assure a sound,
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3.

undanmaged condition. Nonnetallic pipe shall be installed in accordance

wi th pipe manufacturer's instructions. Pipe supports, guides, and anchors
for the flexible pipe shall be per the pipe manufacturer's recomrendati on.
Under ground pi pelines shall be laid with a minimumpitch of 1 inch per 50
feet. Horizontal sections shall have a m ni num coverage of 18 inches.

Pi pi ng passing through concrete or masonry construction shall be fitted
with sleeves. Each sleeve shall be of sufficient length to pass through
the entire thickness of the associated structural menber and shall be | arge
enough to provide a m ninum cl ear distance of 1/2 inch between the pipe and
sl eeve, except where otherwi se indicated. Sleeves through concrete may be
20-gage netal, fiber, or other approved material. Sleeves shall be
accurately located on center with the piping and shall be securely fastened
in place. The space between the sl eeves and the pipe shall be caul ked and
filled with bitum nous plastic cenment or mechanical caul king units desi gned
for such use

.4.3 Pneumatic Testing

Fuel oil piping fromthe punps to the generator and day tank (primary
pi ping) shall be tested under a pneumatic pressure of at least 1-1/4 tines
t he desi gned working pressure of the particul ar piping system but not |ess
than 50 psig. Fuel oil suction and return piping (secondary piping)
shall be tested at a pneumatic pressure of 50 psig. Joints in double
cont ai nment piping shall not be made until inner pipe is successfully
pressure tested. Pressure in primary piping shall be maintained for at
| east 2 hours during which there shall be no drop in pressure in the |ine
greater than that allowed for thermal expansion and contraction. Pressure
in secondary piping shall be nmaintained for at least 1 hour. To facilitate
this test, various sections of the piping systemnmy be isolated to test
each separately. Tapped flanges that can be attached to the end of the
section of line being tested and that wll permt direct connection to the
piping fromthe air conpressor shall be furnished. No taps in the line
will be permtted. Necessary equipnent for testing shall be furnished
Gages shall be subject to testing and approval. In the event |eaks are
detected, the Iine shall be repaired and the test repeated. On
satisfactory conpletion of tests, the pressure shall be relieved and the
line inmedi ately sealed. Provision shall be made to prevent displacenent
of the piping during testing. Personnel shall be kept clear of the piping
during pneumatic testing. Equipnent such as punps, tanks, and nmeters shal
be isolated fromthe piping systemduring this test.

.4.4 Equi prent Installation

Necessary supports shall be provided for equipnent and appurtenances as
required these include frames or support for filters, punps, tanks, valves,
and other simlar items requiring supports. The nethod of anchoring and/or
fastening shall be as reconmmended by the manufacturer and approved by the
Contracting O ficer.

.5 LEAK DETECTI ON SYSTEM | NSTALLATI ON

The | eak detection systemshall be installed in accordance with the

manuf acturer's installation instructions. Junper cable shall be provided
as required for connecting the branching connector to the alarm panel, and
shall be routed in 3/4" rigid steel conduit to the al arm panel

6 ELECTRI CAL VWORK
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All electrical work shall conformto NFPA 70 (NEC). Switches and devices
necessary for controlling the electrical equipnent shall be provided. The
punps shall be conmpletely wired and ready for connection to the power
circuit. Al wring, equipnment, and fittings shall be explosion proof in
conformance with the applicable requirenents of UL 674, UL 698 and UL 886
for Class |, Division 1, Goup C and D hazardous | ocations and the
Contractor shall subnmit proof of such conformance. Electrica
installations shall conformto the requirements of the NFPA 70.

.7 FLUSHI NG AND TESTI NG

The interior of fuel storage tank shall be made clean before fuel is placed
inside. The dispensing unit shall not be installed during flushing and
cleaning of the piping. Tenporary piping or hose equipped with a strainer
havi ng not |ess than a 40-mesh screen shall be installed between the supply
pi pe and the tank fill connection on the tank fromwhich the fuel is being
punped. A temporary punp will be provided and installed for flushing. The
di spensi ng system shall be flushed with the sanme type of fuel intended for
use in the systemuntil the out flowing fuel is "clean" and "bright":

cl ean nmeans the absence of any sedinent or emnulsion; bright refers to the
fluorescent appearance of fuel that has no cloud or haze. After conponents
of the system have been properly adjusted, the systemshall be tested to
demonstrate that the system neets the performance requirenments for which it
was desi gned. Fuel dispensing equi pnment shall be operated to denonstrate
the capability of the fuel punps to deliver the desired flow and draw the
storage tank contents to the level of the punp inlet. |[If any portion of
the system or any piece of equipnent fails to pass the tests, the
Contractor shall make the necessary repairs or adjustnments and the test
shall be repeated until satisfactory performance is achieved. Al tests
shall be witnessed by the Contracting O ficer, and the Contractor shal
notify the Contracting O ficer 5 days before testing to permit arrangenent
for the use of CGovernnent-furnished items. All calibrated instruments and
equi pnent, as well as the fuel, required to properly clean and flush the
system and to conduct the tests shall be furnished by the Contractor.

. 8 SYSTEM LEAK TEST

After the system has been flushed and operationally tested, the underground
portion of the systemshall be |eak tested. The test shall be the

st andpi pe nmethod type and shall conformto the requirenments in NFPA 329.

The test nethod shall not involve pressurization of the systemin any way
whi ch could increase the rate of product escape through an established | eak.

-- End of Section --
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SECTI ON 15210

COMPRESSED Al R BUBBLER SYSTEM

PART 1 GENERAL
This section covers the furnishing and installation of the conpressed air
bubbl er system as shown and specified herein, conplete with all necessary

equi pnrent and accessories. The bubbler systemw ||l be installed on the
lock internmediate wall.

1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

FEDERAL SPECI FI CATI ONS ( FED. SPEC.)
FED. SPEC. FF-S-325 & Int. Am 3 Shield, Expansion; Nail, Expansion; and
Nai | Drive Screw (Devices, Anchoring,
Masonry)
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI) STANDARDS

ANS|I B40.1 (1991) CGauges, Pressure Indicating D al
Type El astic El ement.

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME) PUBLI CATI ONS

ASME A13.1 (1996) Scheme for the ldentification of
Pi pi ng Systens.

ASME B1. 20.1 (1992) Pipe Threads, General Purpose
(I'nch).

ASME B16. 3 (1992) Malleable Iron Threaded Fittings.

ASME B16. 39 (1994) Mall eable Iron Threaded Pi pe Unions

ASME B18. 2.1 (1996) Square and Hex Bolts and Screw | nch
Seri es.

ASME B18. 2. 2 (1993) Square and Hex Nuts.

ASME BPV | X Boi l er and Pressure Vessel Code, Section
I X, Welding and Brazing Qualifications
(1992)

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM) PUBLI CATI ONS
ASTM A 47 (1999) Ferritic Malleable Iron Castings

ASTM A 53 (1999) Pipe, Steel, Black and Hot-Di pped,
Zinc-coated Wel ded and Seanl ess.
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ASTM A 123 (1997) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products.

ASTM A 183 (1998) Carbon Steel Track Bolts and Nuts.

ASTM A 307 (1997) Carbon Steel Bolts and Studs,
60, 000 psi Tensile.

ASTM A 575 (1996) Steel Bars, Carbon, Merchant
Quality, M G ades.

ASTM A 576 (1990) Steel Bars, Carbon, Hot-Wought,
Special Quality.

ASTM A 733 (1993) Wl ded and Seam ess Carbon Steel
and Austenitic Stainless Steel Pipe
Ni ppl es.

ASTM B 62 (1993) Conposition Bronze or Qunce Metal
Casti ngs.

ASTM D 2000 (1995) Classification System for Rubber
Product s.

AMERI CAN VEELDI NG SCCI ETY ( AWB)
AWS D1. 1 (2000) Structural Welding Code.

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY, | NC. (MSS) STANDARDS

MSS SP- 58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture.

MSS SP- 67 (1995) Butterfly Val ves.

MSS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ecti on and Application.

MSS SP- 80 (1997) Bronze Gate, 4 obe, Angle and Check
Val ves.

MSS SP- 89 (1985) Pi pe Hangers and Supports -

Fabrication and Installation Practices.
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA) STANDARDS
NEMA MG1 (1987, Rev 1989) Mdtors and Generators.
.2 SUBM TTALS
Government approval is required for all subnmittals with a "GA" designation;
subnmittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD-01 Data

Spare Parts; FIQO
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After approval of shop draw ngs, the Contractor shall furnish spare parts
data for the conpressor. Spare parts data shall be included in the
operati on and nmi ntenance manual. The data shall include a conplete |ist
of parts and supplies, with current unit prices and source of supply and a
reconmended spare parts list for one year of operation, and a list of the
parts reconmended by the manufacturer to be replaced after 3 years of
servi ce.

SD- 04 Dr awi ngs
Bubbl er Shop Draw ngs; GA.

Shop drawi ngs shall be submitted and shall include a conplete Iist of

equi pment and materials. Conponents of the bubbler systemshall be
subnitted together as a conpl ete package, including the electrica
components. The name of the bubbler system supplier/installer shall be
furnished. Oher submittals shall include manufacturer's descriptive and
technical literature, performance charts, and catal og cuts. Shop draw ngs
shall al so contain conplete piping diagranms, wiring drawi ngs, control and
schematic diagrams. Details and data on equi prent | ayout and anchorage,

val ves, hoses, couplings, and supports shall be furnished along with any
other details required to denonstrate that the system has been coordi nated

and will properly function as a unit. Draw ngs shall indicate clearances
required for mmintenance and operation. A list of ten installations that
the conpressor has been installed at shall be provided. This shall include

at least 5 installations with simlar operating conditions. The follow ng
shop draw ngs shall be provided:

(a) Conplete manufacturer's catal ogue data on the conpressor. Mdtor size,
hor sepower, outline dinmensions, |lubrication system and pressure and
capacity data shall be furnished. Provide data on the controls, nodul ation
control, all filters, and cooling system Shop draw ngs on the conbination
starter and disconnect shall be furnished.

(b) Conplete shop drawi ngs of the conpressor cabinet shall be furnished.
Mounting details, welding details, nethod of construction, and heater
installation shall be shown. Details of the mounting and connection of the
conmpressor and cabinet to the existing nmachinery bridge shall be provided.

(c) Provide shop drawi ngs on the construction and wel di ng of the bubbl er
system air manifold.

(d) Provide details on the connection of the existing stainless steel pipe
systemto the new gal vani zed pi pe system Provide details and draw ngs on
the conplete | ayout of the system

(e) Provide shop drawi ngs on all val ves, pressure gages, couplings,
fittings, pipe, and hose. Subnit certificates of conpliance for the piping.

SD-08 Statenents
Warranty; FIO

The Contractor shall furnish the Government, under separate cover, the
manuf acturer's standard comercial warranty for the follow ng itens:

(a) Air Conpressors.
(b) Control Systemincluding conbination starter/disconnect.
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SD- 09 Reports
Per f ormance Test Reports; FIO

Upon conpletion and testing of the installed system test reports shall be
subnmitted in booklet formshowing all field tests performed to adjust each
component and all field tests performed to prove conpliance with the
specified performance criteria. Each test report shall indicate the fina
position of controls. Perfornmance test reports shall be included in the
operati on and mai nt enance nanual .

SD-19 Operation and Mii ntenance Manual s
Operating and Mai ntenance Instructions; FlIO

The Contractor shall furnish the Contracting Oficer 5 conplete copies of
operating and mai ntenance instructions outlining the step-by-step
procedures required for systemstart-up, operation and shutdown. The
instructions shall include the manufacturer's nanmes, nodel nunbers, service
manual s, parts list, and brief description of all equiprment and its basic
operating features. All finalized shop drawing i nformation, test reports,
and spare parts data shall be included. Lubrication procedures for the

compressor shall be provided. Mintenance instructions shall list routine
mai nt enance procedures, possible breakdowns, and repairs. The instructions
shall include simplified wiring and control diagranms for the system as

i nstall ed.

Franmed | nstructions; FIO

Framed instructions under glass or in lamnated plastic, including wring
and control diagrans showing the conplete |ayout of the entire system

shall be posted where directed. Condensed operating instructions
expl ai ni ng preventive mai nt enance procedures, methods of checking the
system for normal safe operation, and procedures for safely starting and

st oppi ng the system shall be prepared in typed form framed as specified
above for the wiring and control diagrans, and posted beside the diagrans.
Proposed di agrams, instructions, and other sheets shall be submitted before
posting. The framed instructions shall be posted before acceptance testing
of the systens.

PART 2 PRODUCTS

2.

2.

1 GENERAL REQUI REMENTS
1.1 St andard Products

Mat eri al and equi pnment shall be the standard products of a manufacturer
regul arly engaged in the manufacture of such products. Itens of equi pnent
shall essentially duplicate equi prment that has been in satisfactory use at
| east 3 years prior to bid opening. Conpressors furnished under this
contract shall be the product of a manufacturer that has produced at | east
50 like units. At least 10 of these units shall be in use and operating
satisfactorily.

.1.2 Coor di nati on

The conpl ete bubbl er system shall be furnished and installed by a single
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supplier/installer. This single sub-contractor shall be responsible for
the furnishing and installation of the conpressor, all piping, conpressor
not or, conbination starter/disconnect, all necessary electrical controls,
wiring, and all valving. The bubbler supplier/installer may use additiona
sub-contractors. All shop drawi ngs on the bubbler systemw Il be rejected
unl ess the work is shown to be properly coordi nat ed.

.1.3 Asbestos Prohibition
Asbest os and products containing asbestos shall not be used.
.1.4 Nanepl at es

Each major item of equi pment shall have the manufacturer's name, address,
type or style, nodel or serial nunber, and catal og nunber on a plate
secured to the item of equipnent. Plates shall be nade of
corrosion-resisting netal with raised or depressed lettering and
contrasting background.

.1.5 Instruction Pl ates

As necessary, each item of equipnment shall be equipped with suitably

| ocated instruction plates, including any warnings and cautions descri bing
any special and inportant procedures to be followed in starting, operating,
and servicing the equi pment. Plates shall be made of corrosion-resisting
nmetal with raised or depressed lettering and contrasting background.

.1.6 Verification of Di mensions

The Contractor shall become fanmiliar with all details of the work, verify
all dimensions in the field, and shall advise the Contracting Oficer of
any di screpancy before perform ng any worKk.

1.7 I dentification Tags

Identification tags made of brass, engraved | anm nated plastic or engraved
anodi zed al um num i ndi cati ng service and val ve nunber shall be installed on
val ves. Tags shall be 1-3/8 inch m ninum di ameter and marki ng shall be
stanped or engraved. Indentations shall be black for reading clarity.

Tags shall be attached to valves with No. 12 AWG copper wire, chronme plated
beaded chain or plastic straps designed for that purpose.

.2 PREPARATI ON FOR SHI PMENT AND STORAGE
. 2.1 Preparation for Shipnent

Prior to shipment fromthe manufacturers' plants, the Contractor shal
prepare the various elenments of the conpressed air system for shipnent as
descri bed herein. Al large, bulky, and/or heavy items shall be nmounted on
skids or pallets of anple size and strength to facilitate |oading and

unl coading. Al small parts, including valves, pipe hangers and fittings,
shall be boxed in sturdy wood or heavy corrugated paperboard boxes. A
packing list, indicating the contents of each such box and enclosed in a
noi st ur epr oof envel ope, shall be securely fastened to the outside of the
box. The skid and/or pallet nmounting and the boxing shall be done in a
manner which will prevent damage to the equi prent during | oading, shipnent,
unl oadi ng, storage, and any associ ated and/or subsequent handling. Any
speci al slings, strongbacks, skidding attachments, or other devices used in
| oadi ng the equi prent at the manufacturers' plants shall be furnished for
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unl oadi ng and handling at the destination. Al pipe shall have tenporary
pi pe plugs installed on each end.

.2.2 St or age

The Contractor shall subnmit a detailed description of the proposed storage
facilities, and a plan for storage mmi ntenance and inspection, before any
storage actually begins. The pipe shall be stored on wood bl ocki ng.

.3 MATERI ALS AND EQUI PMENT

Mat erial s and equi pnment shall conformto the respective specifications and
ot her requirements specified bel ow

.3.1 Pi pe

Al'l pipe shall be hot-dipped gal vani zed, schedul e 40, carbon steel,
conform ng to ASTM A 53, Type E or Type S, G ade B.

.3.2 Fittings

For gal vani zed carbon steel pipe, malleable-iron fittings, galvanized, for
150 pound service in accordance with ASME B16.3. Fittings shall be grooved
except where noted.

.3.2.1 El bows

90 degree el bows shall be Victaulic No. 10, CGustin Bacon No. 20, or
approved equal. 45 degree el bows shall be Victaulic No. 11, CGustin Bacon
No. 21, or approved equal

.3.2.2 Tees

Tees supplied shall be Victaulic No. 20, Gustin Bacon No. 30, or approved
equal .

.3.2.3 Caps

Caps shall be Victaulic No. 60, CGustin Bacon No. 70, or approved equal.
.3.2.4 Uni ons

Mal | eabl e-iron threaded pipe unions for use with gal vani zed carbon stee
pi pe shall be gal vani zed, Class 150, and conformto the di nensiona
requirements and tensile strength required by ASME B16. 39.

.3.2.5 Pi pe Ni ppl es

Threaded in accordance with ASTM A 733

.3.2.6 Pi pe Joi nt Tape

Any threaded joints shall have Anmerican National Standard taper pipe
threads conforming to Fed. Std. H28 with graphite or inert filler and oil
with an approved graphite compound, or with polytetrafluoroethyl ene tape.

.3.2.7 Mechani cal Grooved Couplings

Mechani cal grooved couplings shall be of the same style and manuf acturer,
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Victaulic Style 77 standard coupling, Gustin Bacon #100 or approved equal .
Housi ng shall be hot-di pped gal vani zed carbon steel conform ng to ASTM A 47
& ASTM A 123 and shall have no nore than two (2) fasteners. Al fasteners
shall be 316 stainless steel track head type bolts, per ASTM A 183, with
316 stainless steel hexagonal nuts and | ock washers, and shall be
adjustable with a single tool, without need to restrain rotating
components. Coupling gasket shall be Victaulic or equal, G ade "E' nvol ded
EPDM per ASTM D 2000. Coupling shall have an internal pressure rating of
500 psig for Sch. 10 and 750 psig for Sch. 40. The coupling design shal
permt renoval of pipe sections by |oosening and sliding the couplings and
gaskets away fromthe joints without the need for conplete disassenbly.

All fasteners shall be accessible froma single transverse direction.

.3.3 Dielectric Joints

Dielectric joints for use between ferrous and nonferrous materials shall be
i nsul ating ni ppl es, couplings or unions designed and manufactured to
prevent corrosion.

.3.4 Val ves
.3.4.1 Check Val ves

Check val ves shall be of the conpact silent type design with grooved ends.
Val ves shall be simlar to Victaulic Series 712. Valves shall be equally
effective installed vertically, horizontally or at any angle. Body shal
be bronze constructed with material conformng to ASTM B 62 and with
stainl ess steel springs. Valves shall be rated for 150 psig m ni num
wor ki ng pressure and shall conformto MSS SP-80

.3.4.2 Butterfly Val ves

Provide butterfly valves in accordance with MSS SP-67. Val ves shall be
rated for 150 psig working pressure. Ends shall be grooved. Latch type
handl e shall be provided. Valves shall be simlar to Victaulic Series 700,
Gustin Bacon 300AL, or approved equal .

.3.4.3 Pressure Relief Val ve

Provide a pressure relief valve on the bubbler manifold and at the

compr essor discharge. Valve shall be manually adjustable, bronze body,

t hreaded connections, set to open at 160 psig. Capacity shall be
sufficient to pass full conpressor discharge w thout devel opi ng excessive
back pressure.

.3.5 Hose

2 inch, industrial quality, multi-purpose, hose, suitable for conpressed
air service, shall be provided and installed at each mter gate bubbler
supply. Hose shall be suitable for outdoor use, flexible in sub-zero
Fahrenheit tenmperatures, resistant to abrasion, sunlight, water, oil and
grease, and shall have a m ni mum bendi ng radi us not exceeding 12 inches.
Hose shall be nonconductive, all synthetic, high tensile braided textile
carcass with a 3/16" rubber cover with brightly colored stripes for high
visibility. Hose shall have a oil resistant neoprene tube that handl es
wor ki ng pressures up to 150 psig. Hose ends shall be 304 stainless steel
Vi ctaulic groove shank types along with and fastened to the hose with
permanently pressed on 304 stainless steel ferrules.
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2.3.6 Bolts and Nuts

Squar ehead bolts and heavy hexagon nuts shall conformto ASME B18.2.1 and
ASME B18. 2.2 and ASTM A 307, ASTM A 575 or ASTM A 576.

2.3.7 Pressure Gages

A pressure gage shall be furnished and installed at the air conpressor

di scharge and on the bubbler mani fold. The pressure gage shall neet the
appl i cabl e requirenents of ANSI B40.1. Scale graduation shall be 2 to 5
psi. Gage shall have a bottom connection with either a brass or phenolic
case and shall be suitable for mounting in a tapped hole or on a threaded
pi pe nipple. Gage shall have an accuracy Grade B, with 4-1/2-inch noni na
di amet er.

2.3.8 Pi pe Supports, Anchors, and CGuides
Pi pe hangers and supports shall conformto MSS SP-58, MSS SP-69, MSS SP-89.
2.3.8.1 O fset danps

All offset clanps shall be type 316 stainless steel, Ginnel Co. Figure
103, culf State Hanger #88A, or approved equal .

2.3.8.2 U-Bolts

All U-bolts, nuts, and | ock washers shall be type 316 stainless steel
U-bolts shall be of the sizes shown on the attached sketches. Each U -bolt
shall be provided with 4 hex nuts and 2 | ock washers.

2.3.8.3 Extension Split C anps

Ext ension splits clanps shall be used for nounting the bubbler piping onto
the handrailing (as shown on the drawings). Split clanps shall be

gal vani zed steel. Canps shall be a hinged design with a single closure
screw simlar to Ginnel Figure 138. Gasketing material shall be provided
between the clanmp and al um num handrail to prevent corrosion.

2.3.8.4 Expansi on Anchors
Al'l concrete expansion anchors shall be cinch type, 316 stainless steel
conform ng to Fed. Spec. FF-S-325, Goup Il, Type 4, Cass 1 except as
shown on the drawings. Hole size shall be the bolt hole size and 316
stainl ess steel nuts and washers shall be provided. Lock washers shall be
supplied with the expansion anchors in place of plain washers.
Correspondi ng sizes and | engths shall be as foll ows:

Anchor Size Length
1/2 in. 5-1/2 in.

2.3.9 Heat Tracing
Heat tracing shall be the parallel circuitry and constant wattage design
rated at 12 watts per foot. Heat tracing shall be suitable for pipe
traci ng. Jacket shall be polyolefine or a fluoropolymer material.

2.4 Al R COVPRESSOR

2.4.1 Air Conpressors
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Compr essors provided shall be industrial duty, electric, rotary screw type,
single stage, oil-flooded, and be designed for continuous and intermttent
duty operation. Conpressor shall be conpletely assenbled, w red, and piped
fromthe factory. Conpressor shall be baseplate nounted. A conbination
not or starter and di sconnect shall be furnished by the conpressor

manuf acturer. Starter shall be provided with ternminals for incom ng power
cabl e connections. Conpressor shall be provided with a conplete cooling
system for the conpression nmodul e and rotors

.4.1.1 Air Delivery

The conpressor shall be designed to deliver 70 cfmfree air delivery (FAD)
at 100 psig and 80 cfm FAD at a m ni mum pressure of 45 psig.

.4.1.2 Regul at or Val ve

Compr essor shall be provided with necessary regul ator valves to maintain
the desired pressure. Regulator shall be designed for the maxi mum outl et
pressure of the conpressor. Regulator valve shall include a pressure gage
and shall be provided with a method of adjustnent. Adjustnent of regul ator
val ve shall be fromO psig to the maxi num pressure of the supplied

compr essor.

.4.1.3 Alr Filter

Compressor shall be provided with a dry type intake air filter. Collection
ef ficiency shall be 99 percent of particles greater than 10 nicrons.

.4.1. 4 G |/ Wat er Separ at or

A coal escing oil/water separator shall be provided at the conpressor

di scharge. Separator shall be sized for the pressure and capacity of the
compressor. Filters shall be replaceable and the separator shall be
provided with an automatic drain. Coal escer elenents shall be conpatible
with both natural and synthetic |ubricants.

.4.1.5 Fl exi bl e Connectors

Fl exi bl e connectors with grooved ends shall be provided at the di scharge of
each conpressor. Connectors shall be constructed of 304 stainless stee
with 304 stainless steel braid. Flexible connectors shall be line size and
shall be suitable for continuous operation at 150 psig and 180 degrees F.
Connectors shall be simlar to Gustin Bacon Series 405 or approved equal.

.4.1.6 Rot or s

Rotors shall be forged steel. Rotors shall be supported by tapered roller
bearings. Area around the bearings shall be free of any obstructions to
the flow of |ubricant.

.4.1.7 Conpr essor

Compr essor shall be belt driven. Systemdesign shall facilitate

mai nt enance and renoval of the belt. Tensioning device utilizing an

adj ustabl e motor platformor an idler systemshall be provided.

.4.2 Conpr essor Mot or
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Mot or shall be squirrel cage induction, totally enclosed fan cool ed, 480
volts, 60 Hertz, 3-phase, 1.10 service factor, and conformto NEMA MGL.
Maxi mum hor sepower shall be 15 hp. Modtor shall be integrally wired and
mounted in the conpressor package

.4.3 Combi nation Starter and Di sconnect

A conbination starter and di sconnect shall be furni shed by the conpressor
manuf act urer and mounted in a NEMA 4x (stainless steel) enclosure. The
starter and di sconnect shall be designed for nmounting on the outside of the
conmpressor cabinet. Starter shall be full voltage and incom ng |ine
terminals shall be clearly marked

.4.4 Control System

M croprocessor based control systemshall be provided to nonitor capacity,
for operating control, and diagnostics. Conpressor shall have
on-line/off-line and nodul ati on control. Mbdulation shall be from50%to
100% of conpressor capacity.

.4.4.1 Di agnostic I nformation

Di agnostic information shall include notor starter mal function, notor

mal function, |ow voltage, and high discharge air tenperature and pressure.
Gauges shall be provided for discharge pressure and tenperature, running
hours, power on, and phase nonitor indicator.

.4.5 Saf ety CGuards

The conpressor shall be equi pped with safety guards that neet all OSHA
requirements. Belts, pulleys, chains, gears, couplings, projecting
setscrews, keys and other rotating parts shall be so located as to be fully
encl osed or guarded to prevent a person coming in contact therewth.

.4.6 Compr essor Lubri cant

The conpressor manufacturer shall recomrend the types of |ubricant required
for the conpressor. This information shall be included in the Operation

and Mai ntenance nanual. Each conpressor shall be provided with initial
fill of all lubricants and sufficient spare lubricant shall be provided to
fill two conpressors.

4.7 Compr essor Cabi net

The drawi ngs show t he general dinensions and | ayout of the conpressor
cabinet. The Contractor shall be responsible for the final design and

di mensi oni ng of the cabinet. The air conpressor cabinet shall be nade of
steel (gauge per manufacturer), be insulated, and be weathertight. The
cabi net shall be furnished by the conpressor manufacturer. A 110 volt, 1
phase, 500 watt heater shall be installed and wired inside the cabinet.
The cabi net shall provide for outdoor and unprotected service of the
conmpressor unit. The cabinet shall be shipped conpletely assenbled as a
unit with the conpressor. Hardware shall be stainless steel or cadm um
plated. All panels and | atches shall be quick releasing. Maximm deci bel
rating shall be 85 db when the conpressor is operating. Cabinet shall be
wel ded construction and prinmed and finished per manufacturer's
reconmendati ons. Cabinet shall allow conplete access for maintenance to
t he conpressor and notor.
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a. Vibration isolation nounting pads shall be provided between the
compressor unit and the | ock machi nery base. Mountings shall be as
reconmended by the conpressor manufacturer.

b. A 110 volt, 500 watt, heater shall be provided for the conpressor
cabi net.

c. A conbination motor starter and di sconnect shall be nmbunted on the
out si de of the conpressor cabinet.

PART 3 EXECUTI ON

3.

3.

1 GENERAL REQUI REMENTS
1.1 Connections to Existing Piping

The Contractor shall connect the new gal vani zed pi ping systemto the

exi sting stainless steel piping systemas shown on the Contract Draw ngs
and as described herein. An inspection of the existing bubbler pipe system
shall be perforned as described in Paragraph: Connection of New Piping to
Exi sting Piping.

1.2 Wl di ng Procedures

Wel di ng shall be done in accordance with qualified procedures using
performance qualified welders and wel di ng operators. Procedures and

wel ders shall be qualified in accordance with Section | X, ASME Boiler and
Pressure Vessel Code and AW5 D1.1. The Contracting O ficer shall be
notified at |east 24 hours in advance of tests and the tests shall be
perforned at the work site if practicable. The Contracting Oficer shal
be furnished with a copy of qualified procedures and a list of nanes and
identification synmbols of qualified welders and wel di ng operators.

.2 I NSTALLATI ON

.2.1 Instal |l ati on

Unl ess otherw se indicated or specified, all materials and equi pnent shal
be installed in accordance with the manufacturer's reconmendati ons.

. 2.2 Pi pe and Fittings

The piping shall be carefully laid out in advance, and unnecessary cutting
of construction and materials shall be avoided. Pipe openings shall be

cl osed with caps or plugs during installation. Equipnment shall be tightly
covered and protected against dirt, water, chem cals and mechanical injury.

.2.3 Connection of New Piping to Existing Piping

At the | ocations shown on the draw ngs, nechanical or grooved couplings
will be used to connect the new gal vani zed piping to the existing stainless
steel piping. Before starting this work, the Contractor shall inspect the

exi sting pipe at all four gate corners. The condition of the pipe, nunber
of tenporary fittings and valves, and the type of pipe connections shall be
reported to the Contracting O ficer.

a. The Contractor shall rempove all tenporary pipe, valves, fittings,
and reducers that are installed in each corner of the lock. This
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3.

pi ping shall be turned over to the Contracting Oficer. The Contractor
shall renove pipes and fittings down to the 3" stainless stee
crossover, 3" stainless steel screen supply, 2-1/2" stainless stee
recess supply, and 2" stainless steel gate supply in each gate corner.
These existing pipes all have grooved ends. The Contractor shal

reduce fromthese existing pipes to the sizes shown on the draw ngs.
The Contractor may acconplish this reduction in two stages. Connection
to the gal vani zed pi ping shall be a grooved joint.

2.4 Joints

Mtering of joints for el bows and notching of straight runs of pipe for
tees will not be permtted. Threaded joints shall have Anerican Nati onal
St andard taper pipe threads conformng to ASME B1.20.1. Only male pipe
threads shall be coated with graphite or with an approved graphite
compound, or with an inert filler and oil, or shall have a

pol ytetrafl uoroethyl ene tape applied. Dielectric fittings shall be
install ed between threaded ferrous and nonferrous pipe, fittings and
valves. Dielectric joints shall prevent netal -to-nmetal contact of
dissimlar metallic piping elements and shall be suitable for the required
wor ki ng pressure. They shall be used where indicated on the draw ngs or
wherever ferrous and nonferrous piping or piping components are joined.

.2.5 Assenbl y

Pi pe ends shall be clean and free fromindentations, projections and rol
marks in the area from pipe end to groove for proper gasket sealing. The
gasket style and elastomeric material (grade) shall be verified as suitable
for the intended service as specified. A thin, uniformcoat of

manuf acturers |ubricant shall be applied by brush or by hand by: 1)
brushing lubricant on the gasket lips (ID) and the entire exterior of the
gasket; 2) brushing lubricant on the pipe ends around the entire pipe

ci rcunference. The gasket shall be placed over one pipe end, the pipe ends
al i gned and brought together and the gasket positioned between the groove
on each pipe end. The housing shall be assenbl ed over the gasket with the
housi ng key section engagi ng both grooves. The bolts shall be inserted,
nuts started and uniformy tightened until the housing bolt pads are firmy
toget her, netal -to-netal.

.2.6 Heat Tracing

Contractor shall renove all existing heat tracing in each gate corner.
This heat tracing shall be turned over to the Contracting O ficer. New
heat tracing shall be installed in the existing stainless steel crossover
pi pe (landside and riverside), screen supply pipe, recess supply pipe and
gate and quoi n supply pipe as shown on the draw ngs.

2.7 El ectrical Wrk

Starting and stopping of the conmpressors shall be provided in the
downstream control stand as shown on the drawings. Electric wring shal

be in accordance with SECTI ON: LOCK ELECTRI CAL WORK. Conduit, wring,
control, signal devices, and all associated equi pnent required for the work
herein specified, shall be provided under this section of the

speci fications.

.2.8 Label s

Compressed air piping shall be identified with stick on | abels. Labels
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shall be applied at the manifold area. Labels shall be sinmilar or equal to
Brady Pipe Markers as manufactured by W H. Brady Co. of M |waukee,

W sconsin. Labels shall be preprinted, self-sticking with printing in
contrasting colors, and be suitable for exposure to rain, sun, heat, and
cold. Flow direction arrow | abels shall be of the same material and col or
with contrasting arrows. Length of |abels shall be as necessary to contain
printing and provide 1/2 inch margin at each end. Length of color field
and wi dth of |abels shall be as shown in ASME A13.1. Printing shall be in
heavy block letters in sizes shown in ASME Al13.1. Banding tape shall be
1-1/2 inches wide for pipes 3 inches and under, and 2-1/4 inches w de for
pi pes 3-1/2 inches and over. Banding shall encircle pipe and overlap

not less than 1/4 inch on circunference. Tape color shall be the sane as
the |l abel. Col or-code tape shall be applied around the pipe at both ends of
| abel and overlap the label 1/4 inch.

.2.9 I dentification Tags

Identification tags made of brass, engraved | anm nated plastic, or engraved
anodi zed al um num indicating service and val ve nunber shall be installed
on val ves. Tags shall be 1-3/8 inch nmininumdianmeter, and marking shall be
stanped or engraved. Indentations shall be black, for reading clarity.

Tags shall be attached to valves with No. 12 AWG copper wire,
chrome- pl at ed beaded chain, or plastic straps designed for that purpose.

.2.10 Hi gh Pressure Test

After the piping is installed and the joints conpleted (but before
connections to the conpressor and the existing piping are conpl eted) piping
shall be subjected for 1 hour to a pneumatic pressure test of 150 psig.
Before starting the one hour tine period, each valve shall be opened and

cl osed several times while subject to 150 psig. Joints showi ng visible

| eakage shall be replaced or renade as necessary. Cracked or defective

pi pe, hose, joints, fittings, and val ves, discovered in consequence of this
pressure test shall be renpved and replaced with sound material, and the
test shall be repeated until the test results are satisfactory. The
Contractor shall supply all equi pment and materials for this test.

.2.11 Low Pressure Test

After the high pressure test and final connections to the conpressor and
exi sting piping are conpleted, a | ow pressure test shall be conducted. The
test shall consist of raising the systempressure to the highest pressure
possi bl e using the systemair conpressor, with the water |evel at the upper
pool and holding the pressure for 1 hour. During the test, each fina
connection joint shall be checked for |leaks with a soap sol ution.

.2.12 Conpr essor Test

All the conpressors shall be operated for a period of one hour. Operation
of the conpressor control system shall be denonstrated. Operation of the
di sconnects shall be demonstrated. Access to the conpressor for

mai nt enance and to check diagnostic information shall be denonstrated.

.2.13 Field Training
The bubbl er system supplier/installer shall schedule 3 hours of field
training for the lock force. The training shall cover all aspects of the

bubbl er system i ncl uding the conpressor, heat tracing, valve operation,
etc. Al questions fromthe | ock forces shall be addressed. A sunmary of
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t he operation and mmi nt enance nanual shall be given. Conplete information
on service and parts availability shall be provided to the |ock forces.

-- End of Section --
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SECTI ON 15410

PRECAST SHOWER RECEPTORS AND JANI TOR' S SI NK

PART 1 CGENERAL

This section covers the furnishing and installation of precast shower and
janitorial nmop basins with terrazzo finish.

.1 SUBM TTALS

Government approval is required for all subnmittals with a "GA" designation;
subnmittals having an "FI O' designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 06 Instructions
Sink Literature; FIO.

Manuf acturer's data including catal ogue information and installation
instructions shall be submtted.

PART 2 PRODUCTS

2.

2.

Receptors shall be reinforced, one piece units of the sizes indicated with
integrally cast drain body, stainless steel strainer plate, and terrazzo
finish. Receptors shall be fabricated with integral 16 gauge gal vani zed
steel tiling flanges at all receptor edges adjacent to walls. Terrazzo
finish shall be in accordance with SECTI ON\: TERRAZZO. The contracting

of ficer shall select color fromavail able standard or optional colors
provi ded by the manufacturer.

1 PRECAST SHOVWER (Roons 106 and 108)
Shower receptor curb design shall nmeet handicap accessibility requirenments.
2 JANITRIAL MOP BASINS (Roonms 110 and 207)

Janitorial nop basins shall be 12 inches high.

PART 3 EXECUTI ON

3.

1 I NSTALLATI ON

Install unit as shown and in accordance with manufacturer's instructions.
Work shall be straight, level, well anchored, and sightly. The Contractor
shall coordinate all details and di nensions. Seal ants shall be as
specified in SECTION: CAULKI NG AND SEALI NG.  Hook-up to supply and waste
pi ping shall be as specified in SECTION. PLUMBI NG

-- End of Section --
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SECTI ON 15556

HEATI NG SYSTEMS

PART 1 GENERAL
This section covers the heating system conmponents, oil-fired, hot water,
and electric. The systemincludes the equi pnment, equi pment controls,
testing, and venting of appliances.
1.1 RELATED WORK OF OTHER SECTI ONS
The following itens of related work are covered under other sections:
(1) Field Painting. SECTION. PAINTI NG GENERAL.
(2) Equipnent. SECTION : AlR CONDITION NG SYSTEM

(3) Controls. SECTION: HEATI NG VENTI LATI NG AND Al R CONDI TlI ONI NG
CONTROL SYSTEMS.

(4) Electrical conmbustion and safety controls connections: SECTI ON:
LOCK ELECTRI CAL WORK.

(5) Structural attachments material and installation: SECTI ON:
STRUCTURAL STEEL.

1.2 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI) STANDARDS
ANSI z223.1 (1999) National Fuel Gas Code (NFPA 54)
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM) PUBLI CATI ONS
ASTM A 53 (1999B) Standard Specification for Pipe,

Steel, Black and Hot-Di pped, Zinc Coat ed,
Wel ded and Seaml ess

ASTM B 32 (1996) Standard Specification for Sol der
Met al
ASTM B 62 (1993) Standard Specification for

Composi ti on Bronze or Qunce Metal Castings

ASTM B 75 (1997) Standard Specification for Seanless
Copper Tubi ng

ASTM B 88 (1996) Seamnl ess Copper Water Tube

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME) PUBLI CATI ONS
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ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

Al3.1

B1.20.1

B16. 3

B16. 4

B16. 5

B16. 18

B16. 21

B16. 22

B16. 26

B16. 33

B31.1

BPV 1V

BPV VI I |

BPV I X

CSh- 1

(1996) The Scheme for ldentification of
Pi pi ng Systens

(1992) Pipe Threads, General Purpose (Inch)

(1998) Malleable Iron Threaded Fittings
Cl ass 150 and 300

(1998) Cast Iron Threaded Fittings,
Cl asses 125 and 250

(1996) Pipe Flanges and Fl anged Fittings

(1994) Cast Copper Alloy Sol der Joint
Pressure Fittings

(1992) Nonnetallic Gaskets for Pipe Flanges

(1995) Wought Copper and Copper All oy
Sol der Joint Pressure Fittings

(1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

(1990) Manually Operated Metallic Gas
Val ves for Use in Gas Piping Systens up to
125 psi (Sizes 1/2" through 2")

(1998) Power Piping

(1998) Boiler and Pressure Vessel Code
Section 1V, Rules for Construction of
Heating Boilers

(1998) Boiler and Pressure Vessel Code
Section VIIIl, Pressure Vessels Division 1
- Basi c Coverage

(1998) Boiler and Pressure Vessel Code
Section I X, Wl ding and Brazing
Qualifications

(1992) Controls and Safety Devices for
Automatically Fired Boilers

HYDRONI CS | NSTI TUTE ( HYI)

HYl - 03

Testing and Rating Standard for Heating
Boil ers

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS

| NDUSTRY,

MSS SP- 25

MSS SP- 58

I NC. (MSS) STANDARDS

(1998) Standard Marking System for Val ves,
Fittings, Flanges and Unions

(1993) Pi pe Hangers and Supports -
Mat eri al s, Design, and Manufacture
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MSS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

MSS SP- 83 (1993) Steel Pipe Unions Socket-Wl ding
and Thr eaded

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA) PUBLI CATI ONS

NFPA 30 (1996) Fl anmabl e and Conbusti bl e Li quids
Code

NFPA 31 (1999) Standard for the Installation of
G | Burning Equi prent

NFPA 54 (1999) National Fuel Gas Code

NFPA 70 (1999) National Electrical Code (NEC)

NFPA 85A (1987) Expl osion Prevention Single Burner
Boil er - Furnaces, Ol or Gas Fired

NFPA 90B (1996) Standard for the Installation of
Warm Air Heating and Air Conditioning
Syst ens

NFPA 211 (2000) Chi meys, Fireplaces, Vents and

Solid Fuel Burning Appliances
UNDERWRI TERS' LABORATORI ES, | NC. (UL) PUBLI CATI ONS

UL Gas and G| Equiprent Dir (1989) Gas and G| Equi prent Directory

UL 103 (1994) Chimmeys, Factory-Built,
Resi dential Type and Buil di ng Heati ng
Appl i ance

UL 567 (1992) Pi pe Connections for Flanmable and
Combusti bl e Li quids and LP-Gas

UL 726 (1986) O | Fired Boiler Assenblies

UL 860 Pi pe Unions for Flammabl e and Comnbusti bl e

Fluids and Fire Protection Service

.3 SUBM TTALS
Government approval is required for all subnmittals with a "GA" designation;
subnmittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Spare Parts Data; FIO
After approval of the shop drawi ngs, the Contractor shall furnish spare
parts data for each different itemof material and equi pnent specifi ed.

The data shall include a conplete |ist of parts and supplies, with current
unit prices and source of supply, and a list of the parts recomended by
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the manufacturer to be replaced after 1 and 3 years of service. Provide a
copy of this data in the Operating and Mi ntenance Instructions.

SD- 04 Dr awi ngs
Heati ng System Shop Draw ngs; GA

Shop drawi ngs shall show | ocation, size, and all branches of pipeline;

| ocation of all shutoff valves; typical details for supports and

i nstructions necessary for the installation of connectors and supports.
Schematics and wiring diagrans for the heating equi prent shall be provided.
The hot water heating systemshall be shown in a schematic diagram Shop
drawi ngs shall include installation details for heating equi pment. Shop
drawi ngs shall be submitted as a single package. Shop draw ngs shal

i nclude the foll ow ng:

(a) furnaces

(b) boilers

(c) hot water punp

(d) hot water heating system | ayout

(e) electric heaters

(f) hot water unit heaters

(g) fin tube radiators

(h) piping, valves, fittings, air vents. Subnit certificates of
compl i ance for the piping

(i) expansion tank

(j) flues for the oil burning appliances. Submit installation details.

SD- 06 Instructions
Franmed | nstructions; FIO

Framed instructions under glass or in lamnated plastic, including wring
and control diagrans showing the conplete |ayout of the entire system

i ncl udi ng equi prent, ductwork, danpers, and control sequence, shall be
posted where directed. Condensed operating instructions explaining
preventive mai ntenance procedures, nethods of checking the systemfor
normal safe operation, and procedures for safely starting and stopping the
system shall be prepared in typed form framed as specified above for the
wiring and control diagrans and posted beside the diagrams. Proposed

di agrams, instructions, and other sheets shall be subnmitted prior to
posting. The framed instructions shall be posted before acceptance testing
of the systens.

SD-09 Reports
Per f ormance Test Reports; FIO
Upon conpletion and testing of the installed system test reports shall be
subnmitted in booklet formshowing all field tests performed to adjust al
the heating system equi pnent and all field tests perforned to prove
compliance with the specified performance criteria. Each test report shal
i ndicate the final position of controls.

SD-13 Certificates
Certificate of Conpliance; FIO

VWhere materials or equi pment are specified to conply with requirenents of

15556 - 7 DACWB7- 00- B- 0015



the ARI, ASHRAE, ASME, etc., proof of such conpliance shall be submtted.
The label or listing of the specified agency will be acceptabl e evi dence.
In lieu of the label or listing, a witten certificate nmay be submtted
froman approved, nationally recognized testing organization equi pped to
perform such services, stating that the itens have been tested and conform
to the requirements and testing nethods of the specified agency. As an
alternative to the above requirenments, the manufacturer may submit a
standard conput er product selection printout based on the manufacturer's
certified test data. Mnufacturer shall certify that the conputer sel ected
equi pment nmeets the requirements of ARl or ASHRAE and will neet the
capacity indicated on drawi ngs. Where equipnment is specified to conformto
requi rements of the ASME Boil er and Pressure Vessel Code, the design,
fabrication and installation shall conformto the code.

SD-19 Operation and Mi ntenance Manual s
Operation Instructions; FIO

Operating Instructions. The Contractor shall furnish six conplete copies

of Operation and Mai ntenance manual s on the heating equi pment. Manual s
shall list instructions outlining the step-by-step procedures required for
system start-up, operation, and shutdown. The instructions shall include

t he manufacturer's name, nodel nunber, service manual, parts list, a
compl ete set of shop drawi ngs, and brief description of all equipnment and
their basic operating features. All finalized shop drawi ngs shall be

i ncorporated into the manual.

Mai nt enance I nstructions; FIO

Mai nt enance Instructions. The Contractor shall furnish six conplete copies
of mai ntenance instructions |listing routine mai ntenance procedures,
possi bl e breakdowns, repairs and a troubl eshooting guide. The instructions
shal | include equiprment [ayout and sinmplified wiring and control diagrans
for the systemas install ed.

PART 2 PRODUCTS

2.

2.

1 GENERAL REQUI REMENTS
1.1 St andard Products

Mat eri al s and equi prent shall be the standard products of a manufacturer
regul arly engaged in the manufacture of the products and shall essentially
duplicate items that have been in satisfactory use for at |east 2 years
prior to bid opening. Asbestos or products containing asbestos shall not
be used.

.1.2 Verification of Di mensions

The Contractor shall becorme fanmiliar with all details of the work, verify
all dimensions in the field, and shall advise the Contracting Oficer of
any di screpancy before perform ng the work.

.1.3 Nanepl at es

Each maj or component of equi pnent shall have the manufacturer's nane,
address, type or style, nodel or serial number, and catal og nunber on a
pl ate secured to the item of equipment.
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2.1. 4 Del ivery and Storage

Al'l equi prent delivered and placed in storage shall be stored with
protection fromthe weather, hunmdity and tenperature variations, dirt and
dust, or other contani nants.

2.2 MATERI ALS AND EQUI PMENT
2.2.1 Pi pe and Pipe Fittings

Fuel oil piping shall be black iron conformng to ASTM A 53. Hot water
heati ng system pi ping shall be either black iron or gal vani zed steel
conform ng to ASTM A 53, or copper tubing type L in accordance with ASTM B
88. Malleable iron threaded fittings shall conformto ASME B16.3. Pipe
connections shall conformto UL 567

2.2.2 Seal ants for Pipe Threaded Joints

Joint sealing compound shall be as listed in the UL Gas and G| Equi prent
Directory and suitable for use in fuel oil systens.

2.2.3 I dentification

Identify all exposed piping and piping in accessible plenums and chases
with factory printed | abels or one inch high black stencil letters on pipe
or insulation consisting of pipe identification and flow direction arrow.
Apply marker where view is unobstructed. Markers or stenciling shall be
applied close to valves and changes in direction, branches, or where pipes
pass through walls or floors and at intervals on straight pipe not
exceedi ng a spacing of 50 feet. Markers shall conformw th "The Scheme for
I dentification of Piping Systems", ASME A13.1. Valves shall be identified
per MSS SP-25.

2.2.4 Pi pe Threads
Pi pe threads shall conformto ASME Bl. 20. 1.

2.2.5 Escut cheons
Escut cheons shall be chrom um pl ated steel or chrom umpl ated brass, either
one piece or split pattern, held in place by internal spring tension or set
SCr ew.

2.2.6 I nsul ati ng Joint Material

Insul ating joint material shall be provided between threaded netallic pipe
systens where shown to control galvanic or electrical action.

a. Joints for threaded pipe shall be steel body nut type dielectric
unions with insul ati ng gaskets.

2.2.7 Val ves

Val ves shall be suitable for shutoff or isolation service and shall conform
to the foll ow ng:

2.2.7.1 Val ves 2 Inches and Small er
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Val ves 2 inches and smaller shall conformto ASME B16.33 and shall be of
mat eri al s and manufacture conpatible with system materials used.

.2.7.2 Val ves

Val ves in non-boiler external piping shall nmeet the material, fabrication
and operating requirements of ASME B31.1. Flow control valves shall be
desi gned for easy cleaning w thout disconnecting piping.

.2.7.3 Drain Val ves

Air charging and drain val ves shall be designed for air to flowto top of
tank and for the displaced water to fl ow back to the system Air valves
shal | be key-operated, heavy-pattern type.

.2.7.4 Angl e, Gate, Check and d obe Val ves

Angl e, gate, check, and gl obe valves shall be the type and cl ass required.
VWhere suitable, iron body with bronze trimmay be substituted for bronze
body and bronze trim val ves.

.2.7.5 Bal anci ng Val ves

Bal anci ng val ves 2 inches or smaller may be bronze with threads for black
steel pipe and sweat connections for copper tubing. The valve shall have
provi sions for connecting a portable differential pressure nmeter. Each
net er connection shall have positive shut-off valves. The valve shall be
gl obe style design and all metal parts of nonferrous, pressure die cast,
nonporous copper alloy. Each valve can be installed in any direction

wi t hout affecting flow neasurenment and shall provide four functions;
precise flow measurenment, precision flow balancing, positive shut-off with
no drip seat and Teflon disc, and drain connection with protective cap.
The val ve shall have four 360 degree adjustment turns of the handwheel,
menory settings, and tanper proof bal ancing setting. The valve shall cone
standard with rempvabl e insul ati ng contai ner.

.2.7.6 Fire Shut-off Val ve

Ol supply line to each oil burner shall be equipped with an automatically
oper ated val ve designed to shut off the oil supply in case of fire in the
i Mediate vicinity of the burner. Valve may be of the thermpel ectrically
actuated or thernonechanically actuated type. Valve shall be |ocated

i mredi ately downstream of manual shut-off valve at storage tank inside of
bui l ding, or imredi ately downstream of other shut-off devices where oi
supply line enters the building. Thernoelectrical or thernmomechanica
detection device shall be | ocated over the oil burner. Fire shut-off valve
may be conbined with other automatic shut-off devices if listed in the
Factory Mutual Approval Cuide of the Factory Miutual Systemor in the Gas
and G| Equi prent List of the Underwriters' Laboratories.

.2.8 Hangers and Supports

Pi pe hangers and supports shall conformto MSS SP-58 and MSS SP-69.
.3 HOT WATER BO LER

.31 Gener a

Boi | er equi pnent shall include the oil burner, notor, ignition equipnent,
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2.

controls, oil pipe and fittings, and all the other itenms necessary for the
complete installation of a fully automatic oil-burning heating system The
oi | -burni ng equi prent shall conformto the requirenments of the Gas and O |
Equi prent List of the Underwriters' Laboratories, Inc., or as approved

equi pnrent of the Factory Miutual System and shall be installed in
accordance with National Fire Protection Association Standards No. 30 and
31.

.3.1.1 Boi | er

The boiler shall have the output capacity in British thermal units per hour
(Btuh) as indicated when fired with No. 2 fuel oil. The boiler shall be
furni shed conplete with the oil burning equipnment, boiler fittings and
trim automatic controls, forced draft burner, electrical wring,

i nsul ation, piping connections, and protective jacket. The boiler shall be
compl etely assenbl ed and tested at the manufacturer's plant. Boiler
auxiliaries including fans, notors, drives, and simlar equiprment shall be
provided with at | east 10 percent excess capacity to allow for field
variations in settings. However, the boiler safety devices shall not be
sized for a 10 percent excess capacity. The boiler and its accessories
shall be designed and installed to permt ready accessibility for

operation, maintenance, and service. Boiler shall be designed,

constructed, and equi pped in accordance with ASVME BPV 1V, Boiler and
Pressure Vessel Code; Section IV, and Anmerican Boiler Manufacturers

Associ ation (ABMA). The boiler shall be of the cast iron type and designed
for water service as specified herein. The boiler capacity shall be based
on the ratings shown in the HYI-03 or as certified by the American Boiler
Manuf act ur er s.

.3.2 Capacity

The boiler shall be capable of operating at the specified maxi num
conti nuous capacity w thout damage or deterioration to the boiler, its
setting, firing equipnment, or auxiliaries. The rated capacity shall be the
capacity at which the boiler will operate continuously while maintaining at
| east the specified mnimmefficiency. The boiler design conditions shal
be as foll ows:

a. Boiler design pressure 30 psig.

b. Operating pressure at boiler outlet 20 psig.

c. Hot water tenperature 180 degrees F.

d. Tenmperature differential between boiler outlet and inlet 20 degrees

F
e. Room anbient air tenperature 105 degrees F (mex), 45 degrees F
(mn.).
f. Site elevation 700 feet.

g. Mnimm continuous capacity as specifi ed.

h. Boiler shall have an Annual Fuel Utilization Efficiency of at |east
83 percent.

3.3 Fittings and Accessories
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Boiler fittings and accessories shall be installed with each boiler in
accordance with the ASME BPV 1V, Boiler and Pressure Vessel Code, Section
IV, unless otherw se specified.

.3.3.1 Ther noneters

Thernmoneters for inlet water and outlet water shall be provided for the
boiler in a visible |ocation on the boiler.

.3.3.2 Pressure Gage

A pressure gage shall be provided for the boiler in a visible location on
t he boiler.

.3.3.3 Saf ety Val ves

Boiler relief safety valves of proper size and of the required nunber shal
be so installed that the discharge will be through piping extended to four
i nches above finished floor. Boiler shall have at |east one valve set to
di scharge at or bel ow the maxi mum al | owabl e wor ki ng pressure of the boiler.
Addi ti onal valves may be set within a range not to exceed 6 psi above the
maxi num al | owabl e wor ki ng pressure for boil ers having working pressures up
to and including 60 psi or 5 percent above the maxi num al | owabl e wor ki ng
pressure for boilers having working pressures exceedi ng 60 psi.

.3.3. 4 Drain Val ves

Drain valves in tandem shall be provided at each drain point of bl owdown as
reconmended by the boiler manufacturer. Piping shall conformto ASME B31.1
and shall be extra-strong wei ght black steel pipe conforming to ASTM A 53.

.3.3.5 Wat er Tenperature Controller

The controller regulating the boiler-water tenperature shall be of sturdy
construction and shall be protected agai nst dust and danpness. The
thernostatic el ement shall be inserted in a separable socket installed in

t he upper part of the boiler near the water outlet. The controller shal
operate on a 10 degree F. differential over an adjustable tenperature range
of approximately 100 to 220 degrees F. The water tenperature controller
shall control the fuel burning equipnent to maintain set tenperatures as
specified in paragraph COVBUSTI ON CONTROL EQUI PMENT.

.3.4 Combustion and Safety Controls and Equi prent

Control systems and safety devices for automatically fired boilers shal
conform as a mninum to ASME CSD-1. Electrical conmbustion and safety
controls shall be rated at 120 volts, single phase, 60 Hz. A 4-inch

di aneter alarmbell shall be provided with a suitable transformer and shal

be |l ocated on boiler control panel. The alarmbell shall ring when the

boiler is shut down by any safety control or interlock. Indicating lights
shall be provided on the control panel. A red light shall indicate flame
failure and a green light shall indicate that the main fuel valve is open.

The foll owi ng shut-down conditions shall require a manual reset before the
boil er can automatically recycle:

a. Fl ane failure.

b. Failure to establish pilot flame.
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2.

c. Failure to establish main flane.
d. High tenperature cutoff.
e. Low water cutoff.

3.5 G| Burners and Controls

O l-fired burners and controls for oil-fired units firing No. 2 oil shal
be atonizing, forced-draft type in conformance with UL 726. Boil er shal
be provided with on-off or high-1low off conmbustion control as schedul ed
Controls shall be provided to include protection for high boiler water
temperature. The limt controls shall be interlocked with the conbustion
control systemto effect boiler alarm and shutdown.

.3.6 Boi |l er Treatnment Feeders; One Shot

Provi de as indicated, one-shot feeder sized by the contractor for the
chem cal s required.

a. Tank. Construct of cast iron, tapped for 3/4" feed inlet and
outlet in top and bottom 3/8" drain at bottom and 3/8" vent and fil
at top.

b. Specialties. Provide 1/2" stainless steel petcock in vent opening,
1/ 2" stainless steel drain valve in drain opening, tw 3/4" isolation
val ves, 2 unions, and 1/2" funnel with hinged cover and gl obe valve in
fill opening

.3.7 Combusti on Control Equi pnent

Combustion control equi pnent shall be provided as a system by the boiler
manuf acturer. The boiler water shall be maintained at a fairly constant
tenperature by a water tenperature controller. The water tenperature
controller shall nonitor the boiler |eaving water tenperature and shal

start or stop the burner as required to maintain setpoint. The equipment
shal |l operate electrically. Operating and linmt controls shall be wired to
i nterrupt the ungrounded circuit conductor.

.3.8 Hot Water Circul ati ng Punps

The circulating punmp for hot water shall be an electrically-driven

si ngl e-stage centrifugal type. The punp shall be in-line type supported by
t he piping on which installed. The punp shall have a capacity as schedul ed
and shall be either integrally mounted with the nmotor or direct-connected
by a flexible-shaft coupling on a cast-iron or steel subbase. The punp
shaft shall be constructed of corrosion resistant alloy steel, sleeve

beari ngs and gl ands of bronze designed to accommpdate a nechanical seal

and the housing of close-grained cast iron. The notor shall have
sufficient power for the service required, shall be of a type approved by

t he manufacturer of the punp, shall be suitable for the available electric
service. Each punmp suction and discharge connection shall be provided with
a pressure gauge. The punp di scharge header shall be provided with a
pressure switch and a flow netering system Pressure switch unit shall be
a self-contained snap action type to indicate fluid pressure. Switch shal
be a SPDT with 120-volt, 15-anpere rating. Flow elenent shall be of the
averaging pitot differential pressure type constructed of 316 stainless
steel and shall consist of a fabricated sensing tube with internal
chanber(s) and an instrunent head to transmit the pressures to a portable
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flow indicating meter. Meter shall be direct reading, indicating units of
gpm and shall have an indicating range of twice the design flowrate. One
portable flow neter shall be provided. See SECTION: HEATI NG VENTI LATI NG
AND Al R CONDI TI ONI NG CONTROL SYSTEMS for sequence of operation. Punp shal

be designed to continuously operate at 248F wit hout exter nal cool i ng.

.3.9 Breachi ng and Fl ue
.3.9.1 Br eachi ng

The boiler shall be connected to the flue by breaching constructed of

bl ack steel sheets not |less than 0.0478-inch thick nor |ess than

t hi ckness of stack whichever is larger. The clear distance between any
portion of the breaching surface and any conbustible material shall not be
| ess than that specified in the NFPA 211. Joints and seans shall be
securely fastened and nmade airtight. Suitable hinged and gasketed

cl eanouts shall be provided which will permit cleaning the entire snoke
connection wi thout dismantling. Flexible type expansion joints shall be
provi ded as required and shall not require packing.

.3.9.2 Fl ue

Flue for the boiler shall be as specified in Paragraph: Venting of Ol
Bur ni ng Appliances. The flue shall be in accordance with ANSI Z7223.1 and
NFPA 54.

.3.10 Expansi on Tank

.3.10.1 CGener a

The pressurization system shall include a di aphragmtype expansion tank
which will acconmopdate the expanded water of the system generated within
the nornmal operating tenperature range, limting this pressure increase at

all components in the systemto the maximum al | owabl e pressure at those
components. The only air in the systemshall be the permanent seal ed-in
air cushion contained in the di aphragmtype tank. The expansi on tank shal
have capacity as schedul ed.

.3.10.2 Desi gn

The expansion tank shall be wel ded steel, constructed, tested and stanped
in accordance with ASME BPV VIII, Boiler and Pressure Vessel Code, Section
Vi1, for a working pressure of 125 psi and pre-charged to the m ni num
operating pressure. The tank's air chanber shall be fitted with an air
chargi ng valve. The tank shall be supported by steel saddles for
horizontal installations. The tank shall have lifting rings and a drain
connection. All conponents shall be suitable for a maxi mum operating
tenmperature of 240 degrees F.

.3.11 Materials for Heating Plant Installation

Mat erials and equi pnment, except as otherw se specified, shall conformto
the followi ng requirenments:

.3.11.1 Gasket s
Gaskets shall be non-asbestos conpressed material in accordance with ASME

B16. 21, 1/16-inch thickness, full face or self-centering flat ring type
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The gaskets shall contain aram d fibers bonded with styrene butadi ene
rubber (SBR) or nitrile butadiene rubber (NBR). NBR binder shall be used
for hydrocarbon service

.3.11.2 Pi pe, Tubing and Fittings
Pi pe threads shall conformto ASME Bl. 20. 1.
.3.11.3 Cast-Ilron Fittings

Cast-Ilron fittings shall conformto ASME B16.4, O ass 125, type required to
mat ch connecting piping. Pipe flanges and fittings shall conformto ASME
B16. 5.

.3.11. 4 Uni ons

Brass or bronze, type and material as required to nmatch adjacent piping.
Steel wunions shall conformto MSS SP-83. Fuel piping unions shall conform
to UL 860.

.3.11.5 Copper Tubi ng

ASTM B 88, Type K or L. Adapters for copper tubing shall be brass or
bronze for soldered fittings. Solder shall conformto ASTM B 32

.3.11.6 Fittings for Copper Tubing

W ought copper and bronze solder-joint pressure fittings shall conformto
ASME B16.22 and ASTM B 75. Cast copper alloy solder-joint pressure
fittings shall conformto ASME B16.18. Cast copper alloy fittings for
flared copper tube shall conformto ASME B16.26 and ASTM B 62. Adapters
may be used for connecting tubing to flanges and to threaded ends of val ves
and equi pnment. Extracted brazed tee joints produced with an acceptable
tool and installed as recommrended by the manufacturer may be used.

.3.12 Anchors and Expansi on Provi sions

Provi de anchors for all piping subject to thermal expansion/contraction or
ot her movenment to permt free expansion and prevent binding or buckling.
This shall be accomplished for all such piping even when not shown on the
drawi ngs. Anchors shall be provided at points indicated and as directed by
the Government. Provide an anchor between each | oop, or offset. Expansion
provi sions shall be provided on all heated or chilled |lines including
domestic hot, circulating hot, tenpered, hydronic heating where shown and
wherever lines run straight for 150 feet for water.

a. Expansion provisions shall consist of |oops or offsets. Were a
particul ar type of expansion provision is shown on the draw ng or
specified in a subsequent section, the substitution of |oops for joints
or vice verse shall not be made without the Government's approval

b. Provide pipe alignment guides before and after each expansi on joint
or loop to guide expanding pipe to permt free novenent w thout

bi nding. Two guides are required on each site of the expansion devi ce.
The first guide shall be located from3 to 4 pipe dianeters away from
the joint or |loop; the second guide shall be 10 to 14 dianmeters away.
CGui des shall not be used to substitute for hangers or other pipe
supports, unless approved for this purpose by the manufacturer.
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2.3.13 Backf| ow Preventi on Devi ces

Backf | ow prevention devices shall be as specified in SECTION. PLUMBING A
backfl ow preventi on device shall be installed between the potable water
supply and the boil er makeup water connection. The backfl ow prevention
device shall be installed where indicated and | ocated so that no part of
the device will be subnmerged. Access shall be provided for maintenance and
testing. The device shall be a standard commercial unit.

2.3.14 Strainers

Basket or "Y" type strainers shall be the sanme size as the pipelines in
which they are installed. The strainer bodies shall be heavy and durable,
fabricated of cast iron, and shall have bottoms drilled and plugged. The
bodi es shall have arrows clearly cast on the sides to indicate the
direction of flow Each strainer shall be equipped with an easily
renovabl e cover and sedi ment basket. The basket shall be made of 22-gage
brass sheet, nonel or corrosion-resistant steel, with small perforations
nunbering not |ess than 400 per square inch to provide a net free area

t hrough the basket of at least 3.30 tines that of the entering pipe. The
flow shall be into the basket and out through the perforations and the
inlet side shall be fitted with a bl owdown pipe line to an accessible

| ocation and provided with a bl owdown val ve.

2.3.15 Ai r Separat or

An air separator shall be furnished and installed as shown on the draw ngs.
The separator shall be constructed for 125 psi working pressure, stamnped
and supplied with witten conpliance with the ASME Boil er and Pressure
Vessel Code. The unit shall have flanged inlet, outlet, and strainer
removal connections. The renovable strainer shall be of stainless steel
with 3/16 inch diameter perforations and a free area of not |less than five
times the cross-sectional area of the connection pipe. A blowdown
connection shall be provided for routine cleaning. Separator shall be
provided with a "float" type automatic air elimnator with operating
pressure range from2 psig to 50 psig. The separator shall be an Antrol
Inc. nmodel 2 1/2-AS or approved equal .

2.4 O L FI RED FURNACE
2.4.1 CGener a

G 1 furnace equi prent shall include the oil burner, motor, ignition

equi pnent, controls, oil pipe and fittings, and all the other itens
necessary for the conplete installation of a fully automatic oil -burning
heati ng system The oil-burning equi pment shall conformto the

requi rements of the Gas and O | Equi pnent List of the Underwiters
Laboratories, Inc., or as approved equi prent of the Factory Mitual System
and shall be installed in accordance with National Fire Protection

Associ ation Standards NFPA 30 and NFPA 31.

2.4.1.1 G| -fired Furnaces
O l-fired furnaces shall be U L. Iisted and shall be conpl ete, packaged
units which include burner, heat exchanger, blower, filters, and controls,
all factory assenbled and wired. Conbustion chanber access door and service
panel s shall be provided.

2.4.1.2 Cabi net
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Cabi net shall be constructed of heavy gauge steel insulated with spun gl ass
and alum numfoil as required to linmt cabinet tenperature from exceedi ng

120° F. cCabinet shall conpl etely encl ose flue collector box and shal
include top flue outlet and access doors for easy access to burner section,
controls, and bl ower.

.4.1.3 Heat Exchanger

Heat exchanger shall be heavy gauge hot rolled alloy steel, welded inside
and out, and pressure tested for |eaks. Radiator shall be wap-around type
with interior baffling for maxi mum heat transfer.

.4.1. 4 Bl ower

Bl ower shall be direct-drive, squirrel cage type, permanently |ubricated
and resiliently nounted. Blower notor shall be at |east 2-speed, designed
for continuous operation and thermally protected. Entire bl ower assenbly
with motor shall be easily renmoved for servicing.

.4.1.5 Filters

Filters shall be 1" throwaway installed in a side return filter frame
bet ween furnace casing and return air plenum

.4.2 G | Burner

G 1 burner shall be air atom zing type, suitable for handling No. 2
commercial fuel oil w thout preheating the oil. The burner shall be quiet
in operation and shall operate with a bal anced flane so as not to |localize
heat in any part of the conmbustion chanmber. The burner shall be capabl e of
completely atom zing and effectively mxing the oil with air so as to

i nsure conpl ete combustion. The air admtted shall be of sufficient
guantity for conplete conbustion, but not of such quantity as to produce an
undue percentage of excess air with attendant high stack |oss. The oi
burner shall operate w thout clogging or failure, and shall have sufficient
capacity to develop not less than the specified heating capacity. The oi
burner shall conformto the Department of Comrerce, Conmercial Standard
CS75 as applicable. The burner units shall be easily renpved fromfiring
position and readily accessible for inspection, cleaning, and other

pur poses. Each burner shall be provided with synchronized control of the
guantity of oil, primary air, and secondary air supplied. Burners for No.
2 commercial fuel oil shall be equipped with either direct electric
ignition or electric-spark-ignited pilot-ignition systems. Burner shall be
factory pre-wired, pre-assenbled and tested. Burner shall be shipped
assenbl ed in furnace ready to connect to fuel oil supply line.

.4.3 Mbt or s

Mot ors shall be of the totally enclosed, fan-cooled type and shall have
sufficient capacity to operate the oil punp and fan so as to devel op the
specified rating.

.4.4 Automati c Draft Regul at or
Automatic draft regulator shall be installed in the side of each snoke pipe
when No. 2 fuel o0il is used. The regulator shall consist of a weighted and

bal anced danper of proper size for the actual capacity. The danper shal
open or close automatically as the chimey draft varies, so as to nmaintain

15556 - 17 DACWB7- 00- B- 0015



a constant draft at the furnace outlet.
.4.5 Controls

Safety controls shall conformto and shall be installed in accordance wth
the requirenents of the Underwiters' Laboratories, Inc, or of the Factory

Mut ual System Controls shall include constant ignition primary control and
combi nati on blower and limt control, all factory connected, installed,
tested, and ready to connect. Accessories shall include a cad cel

operated primary oil burner control, and heating/cooling programmable
t her nost at .

a. Safety stack switch or other approved device shall automatically
shut off the burner in case of flane failure either when starting or
during normal operation of the burner.

.4.6 Cool i ng Coil Enclosure

Accessories shall include a combination cooling coil enclosure, plenum and
econom zer box in accordance with SECTION: Al R-CONDI TI ONI NG SYSTEM Field
install with proper transitions if coil plenunms are smaller or |arger than
mat chi ng furnace.

. 4.7 Fi ni sh

The exterior surface of all exposed surfaces of all ferrous netal
appurtenances such as supports, bracing and the |like which are not factory
finished shall be cleaned, prined and painted as specified in SECTI O\:

PAI NTI NG, GENERAL.

.5 UNI T HEATERS AND FI N TUBE RADI ATI ON
.5.1 Unit Heaters

Unit heaters shall be rated and tested in accordance with AMCA 210 and
shall have Btu capacities not in excess of 125 percent of that schedul ed.
The noi se |l evel of each unit heater shall be appropriate for the space in
which the heater is installed.

.5.1.1 Propell er Type Unit Heaters

Propeller unit heaters shall be designed for suspension. The casings shal
be constructed of not |less than 16 gage steel. Suitable stationary or
rotating air deflectors shall be provided to assure proper air and heat
penetration capacity at floor |level based on established design
tenmperature. Suspension from heating pipes shall not be pernmitted.

Di scharge shall be arranged for horizontal and vertical flow of air as

i ndi cated on plans. Fan or vertical discharge heaters shall operate at
speeds not in excess of 1200 rpm except that units with 50,000 Btu out put
capacity or less may operate at speeds up to 1,800 rpm Horizonta

di scharge unit heaters shall have discharge or face velocities not in
excess of the follow ng:

Unit capacity, Face vel ocity,
cubic feet per mnute feet per mnute
Up to 1000 800
1001 to 3000 900
3001 and over 1000
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.5.1.2 Heating El ements

Heating coils and radiating fins shall be of suitable nonferrous alloy.

The heating el enents shall be free to expand or contract w thout devel oping
| eaks and shall be properly pitched for drainage. The elenents shall be
tested under a hydrostatic pressure of 200 psi and a certified report of
the test shall be submitted to the Contracting O ficer. Coils shall be
suitable for use with water up to 250 degrees F.

.5.1.3 Mbt or s

Mot ors shall be permanently split capacitor type and shall be equi pped with
t hermal overl oad protection.

.5.2 Fin Tube Radi ati on

Fin tube shall be copper tube, aluminumfin with capacity as schedul ed.
Fin tube shall be provided with al um num encl osure and cl ear anodi zed
finish. The enclosure shall have a continuous grille.

.6 ELECTRI C SPACE HEATI NG EQUI PMENT
.6.1 Safety

The Contractor shall subnmit proof to the Contracting Oficer, that the

mat eri als, appliances, equi prent or devices that he furnishes and installs
under this contract, nmeet the Underwriters' Laboratories, Inc. requirenments
regarding fire and casualty hazards. The |abel of, or listing by, the
Underwiters' Laboratories, Inc. will be accepted as conformng with this
requirement.

.6.2 Codes

Unl ess ot herwi se specified, all work shall be in accordance with the NEC,
NFPA 70.

.6.3 El ectric Heaters
.6.3.1 Cener al

El ectric heaters shall have wattage, voltage, phase, and Btu/hr output as
shown on the drawing. Electric wall heaters shall be floor nounted.
Compl ete heater assenbly shall conmply with the requirements of the
Underwiters' Laboratories, Inc. and the requirenments hereinafter
specified. Each unit heater shall be provided with terminals for control
circuits as necessary and for a single source of power supply. Maxi num

| eaving air tenperature shall not exceed 160F with 70°F enteri ng air.
Length of wall heaters shall be as shown on the draw ngs.

.6.3.2 Heating El ements

Heating el ements shall consist of steel-finned nmetal sheath. Elenments
shall be free from expansi on noi se and 60-cycl e hum

.6.3.3 Encl osure

Architectural design grille, 16-gauge bar grille wi th duronodic brown baked
enanel finish. Wall housing shall be 20-gauge zinc-coated steel. Provide
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2.

surface-mounted frame accessory for installation.

.6.3. 4 Fans and Mbtors

Fans shall be propeller type direct connected to fan notor, dynamcally
bal anced. Fan motor shall be totally enclosed, continuous duty with
built-in automatic reset thermal overload protection. Mtor speed shal
not exceed 1,800 RPM Mdtors shall be wired to the heater power supply
sour ce.

.6.3.5 Limt Controls

Therrmal overheat protection of unit shall be provided and | ocated to
protect agai nst overheating of unit from any cause.

.6.3.6 Contractor

Magnetic contractors, where required, shall be factory installed, which
shal | disconnect all ungrounded conductors to the heater. Contractor shal
be rated for 100, 000-cycle duty. A control transformer shall be provided
when necessary to supply 120-volt thernpstat control circuit for each
heat er .

.7 TOOLS

Speci al tools shall be furnished; including all uncommon tools necessary
for the operation and mai ntenance of boilers, burners, punps, fans,
controls, nmeters, special piping systenms and other equipnent. Snall hand
tools shall be furnished and stored where directed.

7.1 Snoke Pi pe Cl eaner

A cl eaner shall be provided to clean the breeching. The cleaner shall have
a jointed handle of sufficient length to clean the breeching wthout
di smant | i ng.

.7.2 Tube C eaner

A water driven tube cleaner with three rotary cutters and rotary wire brush
complete with the necessary | ength of arnored water hose, valves, and al

ot her appurtenances necessary for operation shall be provided. The tube

cl eaner and rotary brush shall be provided for each size of water tube in
the boiler, with one extra set of cutters for each size cleaner. Necessary
val ves and fittings shall be provided to permt ready connection of the

cl eaner hose to a high-pressure punp for cold water supply to operate the
cl eaner.

. 7.3 Tube Brush

A tube brush, with steel bristles and jointed handl e of sufficient [ength
to clean full length of firetubes, shall be provided

.8 VENTI NG OF O L- BURNI NG EQUI PMENT

Venting shall be as indicated; design, type, materials, size, |ocation and
installation of vents shall conformto the requirenents of ANSI Z7223. 1.

8.1 G | - Bur ni ng Equi prrent

15556 - 20 DACWB7- 00- B- 0015



Equi prent shall be vented using U. L. listed double-wall, stainless steel,
factory built C ass A chimey, Metal bestos or equal.

a. The chimey shall be capable of continuous operation at 1, 008F
flue gas tenperatures at two inches clearance, in accordance with UL 103.

b. The stainless steel inner liner shall have a #430 or equa
corrosion resistance.

c. An annul ar one-inch space between the outer casing and the flue
pi pe shall be conpletely filled with non-conbustible, high-tenperature
insulating fill having a thermal conductivity (K factor) not greater

than 0.41 BTU Hr/sq ft/deg F/inch of thickness at 458F mean i nsul ati ng
t enperature

d. The chimey supports shall be specifically designed for the chi mey
and U.L. listed, the supports shall be capable of supporting four tines
t he conbi ned wei ght of the chimmey installation, wthout the use of guy
wires for support on the roof.

e. Accessories shall include all necessary supports, flashings, storm
collar and round top as detailed on drawings to provide a conplete
install ati on.

PART 3 EXECUTI ON

3.

3.

1 GENERAL REQUI REMENTS
1.1 Wl di ng

Boi l ers and pi ping shall be welded in accordance with qualified procedures
usi ng performance qualified welders and wel di ng operators. Procedures and
wel ders shall be qualified in accordance with ASME BPV | X, Boiler and
Pressure Vessel Code, Section I X  Welding procedures qualified by others,
and wel ders and wel di ng operators qualified by another enpl oyer nay be
accepted as permitted by ASME B31.1. The Contracting Oficer shall be
furnished with a copy of qualified procedures and a list of names and
identification synmbols of qualified welders and wel di ng operators. The
wel der or wel di ng operator shall apply his assigned synbol near each weld
he makes as a permanent record.

.1.2 Coor di nati on of Work

One contractor shall be responsible for coordinating and installing both
the heating and air conditioning systenms, ducting, and controls.

.1.3 Dr awi ngs

Because of the small scale of the drawings, it is not possible to indicate
all offsets, fittings, and accessories that may be required. The
Contractor shall coordinate the plunbing, fire protection, electrical,
structural and finish conditions that would affect the work to be perforned
and shall arrange such work accordingly.

.1.4 Field Training

Contractor shall conduct a training course for the operating staff, as
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desi gnated by the Contracting Oficer, on the operation and mai ntenance of
the heating equipnent. The training period shall consist of a total three
hours of normal working time and shall start after the systemis
functionally conpleted but prior to final acceptance tests. The field
instructions shall cover all of the items contained in the operating and
mai nt enance instructions, as well as denonstrations of routine maintenance
operations. Contracting Oficer shall be notified at |east 14 days prior
to date of proposed conduction of the training course.

.1.5 Field Painting

Ferrous netal not specified to be coated at the factory shall be cl eaned,
prepared, and painted as specified in SECTION: PAINTI NG GENERAL. Exposed
pi pe covering shall be painted as specified in SECTI ON: PAI NTI NG GENERAL.
Al um num sheat h over insul ation shall not be painted

.2 EQUI PMENT | NSTALLATI ON
.2.1 CGener a

Work shall be installed as shown on drawi ngs in accordance with the
manuf act urer's di agranms, reconmendations, and instructions. Boiler
installation shall be in accordance with manufacturer's witten
instructions. Installation shall comply wi th NFPA 90B

.2.2 | sol ators

Unl ess ot herwi se noted, equipnent driven by motors 2 HP and small er shal

be isolated by means of Type RVD el astoneric mounts or Type BRD el astoneric
hangers properly sized for 1/2 inch deflection. Al elastoneric isolators
shall be of neoprene of high quality synthetic rubber with anti-ozone and
anti-oxi dant additives.

.2.2.1 Type RVD Mount

An el astoneric nounting having a steel baseplate with nmounting holes and a
threaded insert at top of the nounting for attaching equi pment. Al netal
parts shall be conmpletely enbedded in the elastoneric material. Mountings
shall be designed for approximately 1/2 inch deflection.

.2.2.2 Type BRD Hanger

An el astomeri c hanger consisting of a rectangul ar steel box capable of 200
percent mnimum overload w thout visible deformation and an el astoneric

i solation element. The elenents shall be designed for approximtely 1/2
inch deflection.

.2.3 Val | Heaters

Wall fin heaters shall be mounted utilizing a surface-mounting frame
accessory at a maxi mum of 12 inches above finished floor or from adjacent
wal | surface.

.3 Pl PI NG | NSTALLATI ON
Unl ess ot herwi se specified, non-boiler external pipe and fittings shal
conformto the requirenents of ASME B31.1. Pipe shall be cut accurately to

nmeasurenments established at the job site, shall be worked into place
wi t hout springing or forcing, and shall properly clear w ndows, doors, and
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ot her openings. Cutting or other weakening of the building structure to
facilitate piping installation will not be permtted. Pipes shall have
burrs renoved by ream ng and shall be installed to permt free expansion
and contraction w thout damagi ng the building structure, pipe, joints, or
hangers. Changes in direction shall be made with fittings, except that
bendi ng of pipe 4 inches and srmaller will be pernmitted provided a pipe
bender is used and wi de sweep bends are formed. The centerline radius of
bends shall not be less than 6 diameters of the pipe. Bent pipe show ng
ki nks, winkles, flattening or other mal formations will not be accepted
Vent pipes shall be carried through the roof as directed and shall be
properly flashed. Unless otherw se indicated, horizontal supply mains
shall pitch down in the direction of flowwith a grade of not less than 1
inch in 40 feet. Open ends of pipelines and equi pnent shall be properly
capped or plugged during installation to keep dirt or other foreign
materials out of the systems. Pipe not otherw se specified shall be
uncoated. Unless otherw se specified or shown, final connections to
appl i ances shall be nade with malleable iron unions for steel pipe 2-1/2
inches or less in dianeter and with flanges for pipe 3 inches or nore in
di aneter. Unions for copper pipe or tubing shall be brass or bronze
Reducing fittings shall be used for changes in pipe sizes. |In horizonta
hot water |ines reducing fittings shall be eccentric type to maintain the
top of the lines at the sane level to prevent air binding.

.3.1 Col d Water Connections

Cold water fill connections shall be nade to the water supply system as
i ndi cated. Necessary pipe, fittings and valves required for water
connecti ons between the boiler and cold water main shall be provided as
shown.

.3.2 Heati ng Water Piping

Pi pe shall be Schedul e 40 gal vani zed steel or black iron or type "K' copper
t ubi ng. Copper tubing shall be rated for the tenperature and pressures of
the system

.3.3 Fittings

Fittings adjacent to valves shall suit valve materi al

.3.4 Vent Pi ping

Vent piping shall be Sch. 40 bl ack steel.

.3.5 Gage Pi ping

Pi ping shall be type "K' copper tubing.

.3.6 Joints

Joints between sections of steel pipe and between steel pipe and fittings
shall be threaded, grooved, flanged or wel ded as indicated or specified.
Except as otherw se specified, fittings 1 inch and smaller shall be
threaded; fittings 1-1/4 inches and up to but not including 3 inches shal
be either threaded, grooved or welded; and fittings 3 inches and | arger
shall be either flanged, grooved, or welded. Pipe and fittings 1-1/4
inches and larger installed in inaccessible conduits or trenches beneath
concrete floor slabs shall be welded. Connections to equiprment shall be
made with black malleable iron unions for pipe 2-1/2 inches or smaller in
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di aneter and with flanges for pipe 3 inches or larger in dianeter. Joints
bet ween sections of copper tubing or pipe shall be flared or sweat ed.

.3.6.1 Thr eaded Joi nts

Threaded joints shall be made with tapered threads properly cut and shal
be made perfectly tight with a stiff mxture of graphite and oil or with
pol yt et rafl uoroet hyl ene tape applied to the male threads only and in no
case to the fittings.

.3.7 Fl anges and Uni ons

Fl anges shall be faced true, provided with 1/16-inch thick gaskets, and
made square and tight. Union or flange joints shall be provided in each
line inmediately preceding the connection to each piece of equipnment or
mat eri al requiring maintenance such as coils, punps, control valves, and
other simlar itenms. Dielectric pipe unions shall be provided between
ferrous and nonferrous piping to prevent galvanic corrosion. The

di el ectric unions shall have metal connections on both ends. The ends
shall be threaded, flanged, brazed or soldered to match adjacent piping.
The nmetal parts of the union shall be separated so that the electrica
current is below 1 percent of the galvanic current which would exist upon
netal -to-nmetal contact. Gaskets, flanges, and unions shall be installed in
accordance wi th manufacturer's recomendati ons.

.3.8 Branch Connecti ons

Branches fromthe main shall pitch up or down as shown to prevent air
entrapment. Connections shall be carefully nmade to ensure unrestricted
circulation, elinnate air pockets, and pernit conpl ete drai nage of the
system Branches shall pitch with a grade of not less than 1 inch in 10
feet.

.3.9 Fl ared and Sweat ed Pi pe and Tubi ng
Tubi ng shall be cut square and burrs shall be removed. Both inside of

fittings and outside of tubing shall be cleaned thoroughly with steel wool
before sweating. Care shall be taken to prevent annealing of fittings and

har d- dr awn t ubi ng when maki ng connections. Installation shall be made in
accordance with the manufacturer's reconmendations. Mtering of joints for
el bows and notching of straight runs of pipe for tees will not be

permtted. Joints for soldered fittings shall be nade with silver sol der
or wire solder of 95 percent tin and 5 percent antinmony conposition. Cored
solder will not be permtted. Joints for flared fittings shall be of the
conmpression pattern. Swing joints or offsets shall be provided on al
branch connections, mains, and risers to provide for expansion and
contraction forces w thout undue stress to the fittings or to short |engths
of pipe or tubing. Adapters shall be provided where necessary for joining
t hreaded pi pe to copper tubing.

.3.9.1 Copper Tube Extracted Joint

An extracted nechanical tee joint may be made in copper tube. Joint shal

be produced with an appropriate tool by drilling a pilot hole and draw ng
out the tube surface to forma collar having a m ni num hei ght of three
times the thickness of the tube wall. To prevent the branch tube from

bei ng i nserted beyond the depth of the extracted joint, dinpled depth
stops shall be provided. The branch tube shall be notched for proper
penetration into fitting to assure a free flowjoint. Extracted joints
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shall be brazed in accordance with the NAPHCC National Standard Pl unbi ng
Code. Soldered joints will not be permtted

.3.10 Supports
.3.10.1 Gener a

Hangers used to support piping 2 inches and | arger shall be fabricated to
permt adequate adjustment after erection while still supporting the |oad.
Pi pe guides and anchors shall be installed to keep pipes in accurate
ali nement, to direct the expansion novenent, and to prevent buckling,
swayi ng, and undue strain. All piping subjected to vertical novenent when
operating tenperatures exceed anbi ent tenperatures, shall be supported by
vari abl e spring hangers and supports or by constant support hangers.

.3.10.2 Pi pe Hangers, Inserts, and Supports

Pi pe hangers, inserts and supports shall conformto MSS SP-58 and MSS SP-69
except as nodified herein:

a. Types 5, 6, 9, 10, 11, 12, and 26 shall not be used.

b. Type 20 attachnments used on angles and channels shall be furnished
with an added mall eable iron heel plate or adapter.

c. Type 24 may be used only on trapeze hanger systems or on fabricated
franmes.

d. Were type 39 saddle or type 40 shield are permtted for a
particul ar pipe attachment application, the type 39 saddl e shall be
used on all pipe 4 inches and | arger.

e. Horizontal pipe supports shall be spaced as specified in MSS SP-69
and a support shall be installed not over 1 foot fromthe pipe fitting
joint at each change in direction of the piping. Pipe supports shal
be spaced not over 5 feet apart at val ves.

f. Vertical pipe shall be supported at each floor, except at
sl ab-on-grade, and at intervals of not nmore than 15 feet, not nore than
8 feet fromend of risers, and at vent term nations.

g. Type 35 guides using steel, reinforced polytetrafl uoroethyl ene
(PTFE) or graphite slides shall be provided where required to all ow

| ongi t udi nal pi pe novenent. Lateral restraints shall be provided as
required. Slide materials shall be suitable for the system operating
terper at ures, atnospheric conditions, and bearing | oads encountered.

1. \Where steel slides do not require provisions for restraint of
| ateral novenent, an alternate guide nethod may be used. On

pi ping 4 inches and larger, a type 39 saddle my be welded to the
pi pe and freely rest on a steel plate. On piping under 4 inches,
a type 40 protection shield my be attached to the pipe or
insulation and freely rest on a steel slide plate.

2. \Were there are high systemtenperatures and wel ding to piping
is not desirable, then the type 35 guide shall include a pipe
cradl e, welded to the guide structure and strapped securely to the
pi pe. The pipe shall be separated fromthe slide material by at

| east 4 inches, or by an amount adequate for the insulation,
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whi chever is greater.

h. Insulated Pipe. Pipe hangers on horizontal insulated pipe shall be
the size of the outside diameter of the insulation. Cellular glass
i nsul ation shall be provided at each pipe support.

i. Structural Attachments. Structural steel brackets required to
support piping, headers, and equi pnent, but not shown, shall be

provi ded under this section. Material and installation shall be as
speci fied under SECTION: STRUCTURAL STEEL. Pipe hanger | oads
suspended from steel joist between panel points shall not exceed 50
pounds. Loads exceedi ng 50 pounds shall be suspended from panel points.

3.3.11 Anchor s

Anchors shall be provided wherever necessary or indicated to |ocalize
expansi on or to prevent undue strain on piping. Anchors shall consist of
heavy steel collars with lugs and bolts for clanping and attachi ng anchor
braces, unless otherw se indicated. Anchor braces shall be installed in
the nost effective manner to secure the desired results using turnbuckles
where required. Supports, anchors, or stays shall not be attached where
they will injure the structure or adjacent construction during installation
or by the weight of expansion of the pipeline. Detailed draw ngs of pipe
anchors shall be submitted for approval before installation.

3.3.12 Val ves

Val ves shall be installed at the |ocations shown, where specified and where
required for the proper functioning and servicing of the system as
directed. Gate valves shall be used unless otherw se shown, specified or
directed. Valves shall be installed with their stens horizontal or

upright. Valves used with ferrous piping shall have threaded or flanged
ends.

3.3.13 Pi pe Sl eeves

Pi pe passing through concrete or nmasonry walls or concrete floors or roofs
shall be provided with pipe sleeves fitted into place at the tine of
construction. A waterproofing clanmping flange shall be installed as
i ndi cat ed where nmenbranes are involved. Sleeves shall not be installed in
structural nenbers except where indicated or approved. All rectangul ar and
square openings shall be as detailed. Each sleeve shall extend through its
respective wall, floor or roof, and shall be cut flush with each surface,
and sl eeves through floors and roofs shall extend above the top surface at
| east 6 inches for proper flashing or finishing. Unless otherw se
i ndi cat ed, sl eeves shall be sized to provide a mninmum cl earance of 1/4
i nch between bare pipe and sl eeves or between jacket over insulation and
sl eeves. Sleeves in waterproofing nmenbrane floors, bearing walls and wet
areas shall be gal vani zed steel pipe or cast-iron pipe. Sleeves in
nonbearing walls, floors, or ceilings may be gal vani zed steel pipe,
cast-iron pipe, or galvanized sheet metal with | ock-type |ongitudinal seam
Except in pipe chases or interior walls, the annul ar space between pipe
and sl eeve or between jacket over insulation and sleeve in nonfire rated
wal I s shall be sealed as indicated and specified in SECTI ON: CAULKI NG AND
SEALI NG Metal jackets shall be provided over insulation passing through
exterior walls, firewalls, fire partitions, floors, or roofs, shall not be
thi nner than 0.006 inch thick alumnum if corrugated, and 0.016-inch thick
alum num if snmooth, and shall be secured with alum numor stainless stee
bands not |ess than 3/8-inch wide and not nore than 8 inches apart. Wen
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penetrating roofs and before fitting the metal jacket into place, a
1/2-inch wide strip of sealant shall be run vertically along the inside of
the longitudinal joint of the netal jacket froma point bel ow the backup
material to a m nimum height of 36 inches above the roof. |f the pipe
turns fromvertical to horizontal, the sealant strip shall be run to a
poi nt just beyond the first el bow. Wen penetrating waterproofing nenbrane
for floors, the metal jacket shall extend from a point bel ow t he backup
material to a m nimum di stance of 2 inches above the flashing. For other
areas, the nmetal jacket shall extend froma point bel ow the backup materia
to a point 12 inches above the floor; when passing through walls above
grade, the jacket shall extend at |east 4 inches beyond each side of the
wal | .

3.3.13.1 Pi pes Passi ng Through Water proofing Menbranes

In addition to the pipe sleeves referred to above, pipes passing through
wat er proofing nenbranes shall be provided with a 4-pound |ead flashing or
a 16-ounce copper flashing, each within an integral skirt or flange.

Fl ashing shall be suitably formed, and the skirt or flange shall extend not
| ess than 8 inches fromthe pipe and shall set over the nenbrane in a
trowel ed coating of bitum nous cenment. The flashing shall extend above the
roof or floor a mnimum of 10 inches. The annul ar space between the
flashing and the bare pipe or between the flashing and the netal -jacket
covered insulation shall be sealed as indicated. Pipes up to and including
10 inches in dianeter which pass through waterproofing nmenbrane may be
installed through a cast-iron sleeve with caul king recess, anchor | ugs,
flashing clanmp device, and pressure ring with brass bolts. Waterproofing
menbrane shall be clanped into place and seal ant shall be placed in the
caul ki ng recess.

3.3.13.2 Optional Sealing of Uninsulated Pipes or Conduits Passing Through
Wat er proofi ng Menbr ane

At the option of the Contractor, a modul ar mechani cal type sealing assenbly
may be installed in the annul ar space between pi pe and sl eeve or conduit
and sl eeve in place of a waterproofing clanping flange and caul ki ng and
seal ing specified above. The seals shall include interlocking synthetic
rubber 1inks shaped to continuously fill the annul ar space between the

pi pe/ conduit and sl eeve with corrosion protected carbon steel bolts, nuts,
and pressure plates. The links shall be |l oosely assenbled with bolts to
forma continuous rubber belt around the pipe with a pressure pl ate under
each bolt head and each nut. After the seal assenbly is properly
positioned in the sleeve, tightening of the bolt shall cause the rubber
sealing elenents to expand and provide a watertight seal between the

pi pe/ conduit and the sleeve. Each seal assenbly shall be sized as
reconmended by the manufacturer to fit the pipe/conduit and sl eeve invol ved.

3.3.13.3 Opti onal Counterflashing
As alternates to caul king and sealing the annul ar space between the pipe
and flashing or netal -jacket-covered insulation and fl ashing,
count erfl ashing may consi st of standard roof coupling for threaded pipe up
to 6 inches in diameter, lead flashing sleeve for dry vents with the sl eeve

turned down into the pipe to forma waterproof joint, or a tack-wel ded or
banded-netal rain shield around the pipe seal ed as indicated.

3.3.13. 4 Fire Seal

VWhere pipes pass through firewalls, fire partitions, or floors, a fire sea
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shall be provided as specified in SECTI ON: FI RESTOPPI NG
.3.14 Bal anci ng Val ves

Bal anci ng val ves shall be installed on return Iines fromeach circuit
branch and on return lines from each space heating unit and as indicated on
drawi ngs. Bal anci ng val ves shall be Arnstrong Series CBV or approved equal

.3.15 Ther mometer Wells

A thernmometer well shall be provided in the return Iine and supply line
near the boiler.

.3.16 Air Vents

Air vents shall be installed where shown or directed. Air vents shall be
installed in piping at all system high points and at all coils, unit
heaters, and fin tube heating. The vent shall remain open until water
rises in the tank or pipe to a predetermi ned |level at which tine it shal
close tight. An overflow pipe fromthe vent shall be run to a point

desi gnated by the Contracting Officer's representative. The inlet to the
air vent shall have a gate valve or ball valve

.3.17 Escut cheons

Escut cheons shall be provided at all finished surfaces where exposed

pi pi ng, bare or insul ated, passes through floors, walls or ceilings except
in boiler, utility or equipnent roons. Escutcheons shall be fastened
securely to pipe or pipe covering and shall be chrom umplated iron or
chrom um pl at ed brass, either one piece or split pattern, held in place by
i nternal spring tension or setscrews.

.3.18 Dr ai ns

A drain connection with 1-inch hose gate valve or 3/4-inch hose bib shal

be installed at the lowest point in the return main near the boiler, on the
heat exchanger coil, on each unit heater. |In addition, threaded drain
connections with threaded cap or plug shall be installed wherever required
for thorough draining of the system

.4 HEATI NG SYSTEM TESTS
4.1 Hot Water Piping

Bef ore any covering is installed, the entire heating system s piping
term nal heating units and fittings shall be hydrostatically tested and
proved tight under a pressure of 1-1/2 times the design working pressure.
Upon conpl etion and before acceptance of the installation, the Contractor
shal |l subject the heating systemto the operating tests to denonstrate
satisfactory functional and operational efficiency. The operating test
shall cover a period of at |east 24 hours for each system and shal
include the follow ng specific information in a report together with
conclusions as to the adequacy of the system

Time, date, and duration of test.

Qutsi de and inside dry bulb tenperatures.

Tenperature of hot water supply |eaving boiler.

Tenperature of heating return fromsystemat boiler inlet.
Boi | er make, type, serial nunber, design pressure, and rated

NhwnE
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capacity.

6. Fuel burner make, nodel, and rated capacity; ameter and
vol t neter readi ngs for burner notor.

7. Circulating punp nmake, nodel, and rated capacity, and ammeter
and voltneter readings for punp nmotor during operation.

8. Flue-gas tenperature at boiler outlet.

9. Percent carbon dioxide in flue-gas.

10. Gade or type and calorific value of fuel.

11. Draft at boiler flue-gas exit.

12. Draft or pressure in furnace.

13. Quantity of water circul ated.

14. Quantity of fuel consuned.

15. Stack em ssion pollutants concentration.

16. Description of instruments and certificates of calibration.

Al'l indicating instrunents shall be read at half-hour intervals unless
otherwi se directed. The report of the test shall be supplied in
guadruplicate to the Contracting Oficer. The Contractor shall furnish al

i nstrunents, test equipnent, and test personnel required for the tests.
Operating tests shall denobnstrate fuel burners and conbustion and safety
controls nmeet the requirements of NFPA 85A. Test instrunents and equi prent
shall be calibrated within the [ast 6 nonths.

.4.2 Fuel G| Pipe

Bef ore any section of the piping systemis put into service, it shall be
carefully tested. Prior to testing, the systemshall be blown out, cleaned
and cleared of all foreign material. Each joint shall be tested by neans
of an approved detector, soap and water, or an equival ent nonfl anmabl e
solution. Testing shall be conpleted before any work is covered, enclosed
or concealed. All testing of piping systenms shall be done with due regard
for the safety of enployees and the public during the test. Bul kheads,
anchorage and bracing suitably designed to resist test pressures shall be
installed if necessary. Oxygen shall not be used as a testing nmedi um

.4.2.1 Pressure Tests

Bef ore appliances are connected, piping systems shall be filled with air or
an inert gas and shall w thstand a m ni nrum pressure of 10 pounds gage for a
period of not less than 10 nminutes as specified in ANSI Z223.1 wi thout
showi ng any drop in pressure. Oxygen shall not be used. Pressure shall be
nmeasured with a nercury manoneter, slope gage, or an equival ent device so
calibrated as to be read in increnments of not greater than 0.1 pound. The
source of pressure shall be isolated before the pressure tests are nade

.4.2.2 Pur gi ng

After testing is conpleted, and before connecting any appliances, al

pi ping shall be fully purged. Piping shall not be purged into the
combusti on chanber of an appliance. The open end of piping systens being
purged shall not discharge into confined spaces or areas where there are
ignition sources unless the safety precautions recommended in ANSI Z7223.1
are foll owned.

.4.2.3 Labor, Materials and Equi prent

Al'l |abor, materials and equi pment necessary for conducting the testing and
purgi ng shall be furnished by the Contractor.
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3.

4.3 Cl eani ng Boil ers and Pi pi ng

After the hydrostatic tests have been nmade and before the operating tests,
the boilers and feed water piping shall be thoroughly cleaned by filling
the systemwith a solution consisting of wither 1 pound of caustic soda or
3 pounds of trisodi um phosphate per 100 gallons of water. The water shall
be heated to approxi mtely 150 degrees F and the solution circulated in the
system for a period of 48 hours. The system shall then be drai ned and

t horoughly flushed out with fresh water.

-- End of Section --
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SECTI ON 15653

Al R- CONDI TI ONI NG SYSTEM

PART 1 CGENERAL

This section covers the furnishing and installing of the air conditioning
systens as shown and specified herein, conplete with all necessary
equi pnent and required accessori es.

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

Al R CONDI TI ONI NG AND REFREI GERATI ON | NSTI TUTUE ( ARI') STANDARD

ARl 210/ 240 (1994) Unitary Air-Conditioning Equi pnent

ARl 270 (1995) Sound Rating of Qutdoor Unitary
Equi prrent

ARl 440 (1994) Room Fan Coil Air Conditioners

ARl 710 (1995) Liquid-Line Driers

ARl 720 (1997) Refrigerant Access Valves and Hose

Connectors

ARl 730 (1986) Fl ow Capacity Rating and
Application of Suction-Line Filters and
Filter-Driers

ARl 750 (1994) Thernostatic Refrigerant Expansion
Val ves

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM PUBLI CATI ONS

ASTM A 525 (1993) Steel Sheet, Zinc-Coated
(Gal vani zed) by the Hot-Di p Process

ASTM A 527 (1990) Steel Sheet Zinc Coating
(Gal vani zed) by the Hot-Di p Process,
Lock-Formng Quality

ASTM A 528 (1990) Steel Sheet, Zinc-Coated
(Gal vani zed) by the Hot-Di p Process,
Drawi ng Quality

ASTM A 642 (1990) Steel Sheet, Zinc-Coated
(Gal vani zed) by the Hot-Di p Process,
Drawi ng Quality, Special Killed

ASTM A 733 (1993) Standard Specification for Wl ded
and Seanl ess Carbon Steel and Austenitic
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Stainl ess Steel Pipe N pples

ASTM B 75 (1997) Seam ess Copper Tube
ASTM B 117 (1995) Ssalt Spray (Fog) Testing
ASTM B 209 (1995) Al umi num and Al um num Al | oy Sheet
and Plate
ASTM B 280 (1997) Seamnl ess Copper Tube for Air
Condi tioning and Refrigeration Field
Servi ce
ASTM C 1071 (1998) Thermal and Acoustical I|nsulation
(M neral Fiber, Duct Lining Material)
AMERI CAN SOCI ETY OF HEATI NG, REFREI FGERATI ON, AND Al R- CONDI TI ONI NG
ENG NEERS, | NC. (ASHRAE) STANDARD
ASHRAE 15 (1994) Safety Code for Mechani cal
Refri geration
ASHRAE 16 (1988) Rating Room Air Conditioners and
Packaged Term nal Air Conditioners
AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME) PUBLI CATI ONS
ASME B1. 20.1 (1992) Pipe Threads, General Purpose (Inch)
ASME B16. 18 (1994) Cast Copper Alloy Sol der Joint
Pressure Fittings
ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
Fl anges
ASME B16. 22 (1995) Wought Copper and Copper All oy
Sol der Joint Pressure Fittings
ASME B16. 26 (1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes
ASME B31.1 (1998) Power Piping
ASME B31.5 (1992; B31.5a) Refrigeration Piping
ASME BPV | X (1998) Boiler and Pressure Vessel Code
Section I X, Wl ding and Brazing
Qualifications
MANUFACTURERS STANDARDI ZATI ON SCCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY, | NC. (MSS) STANDARDS
MSS SP- 58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture
MSS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application
MSS SP-70 (1998) Cast Iron Gate Val ves, Flanged and
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Thr eaded Ends

MSS SP- 80 (1997) Bronze Gate, d obe, Angle, and
Check Val ves

MSS SP-110 (1996) Ball Val ves, Threaded,
Socket - Wl di ng Sol der Joi nt

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA) PUBLI CATI ONS
NFPA 70 (1999) National Electrical Code

NFPA 90A (1996) Installation of Air Conditioning
and Ventilating Systemns

.2 SUBM TTALS

Government approval is required for all subnmittals with a "GA" designation;
subnmittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Spare Parts; FIOQO

After approval of shop draw ngs, the Contractor shall furnish spare parts
data for each different itemof materials and equi pnent specified. The
data shall include a conplete list of parts and supplies, with current
unit prices and source of supply and a list of the parts recommended by the
manuf acturer to be replaced after one and three years of service. Provide
a copy of this data in the Operating and Mi ntenance Instructions.

SD- 04 Dr awi ngs
AC Shop Drawi ngs; GA

Shop drawi ngs shall consist of illustrations, schedul es, performance
charts, instructions, brochures, diagrans, and other information to
illustrate the requirements and operation of the equi pnent and systens.
Shop drawi ngs shall be provided for cooling coils/plenunms, condensing
units, controls, and associ ated appurtenances. Draw ngs shall include an
el ectrical connection diagram for each piece of mechani cal equipnent;
schematic automatic tenperature control diagrams and control sequences;
descriptive data of equi pment and installation details. Installation
details shall include fabrication details for cooling coil plenum Draw ngs
shal | show proposed | ayout and anchorage of equi pnent and appurtenances,
and equi prent relationship to other parts of the work including clearances
for mai ntenance and operation. Shop draw ngs shall be submitted as a

si ngl e package. Drawi ngs shall include the foll ow ng:

(a) Evaporator coils and condensing units. Include performance data,
di mensi onal data, and wiring diagrans.

(b) Roof top air conditioning unit. |Include performance data,
di mensi onal data, installation details for the roof curb, and
wiring diagranms. |Include data on the conpressor, cooling coil,
and fan. Include installation details for the di sconnect switch
for the air conditioning unit. Include conduit installation
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details.
(c) Wndow air conditioning unit.

(d) Refrigerant Piping. Submit certificates of conpliance. Submt
| ayout drawi ng of the piping and air conditioning system

(e) \Vvalves, fittings, filters, driers, supports.
SD- 06 Instructions
Framed | nstructions; FIO

Framed instructions under glass or in lamnated plastic, including wring
and control diagrans showing the conplete |ayout of the entire system

shall be posted where directed. Condensed operating instructions expl aining
preventive mai ntenance procedures, nethods of checking the systemfor

normal safe operation, and procedures for safely starting and stopping the
system shall be prepared in typed form framed as specified above for the
wiring and control diagrans and posted beside the diagrams. Proposed

di agrams, instructions, and other sheets shall be subnitted prior to
posting. The framed instructions shall be posted before acceptance testing
of the systens.

SD-09 Reports
Per f ormance Test Reports; FIO

Upon conpletion and testing of the installed system test reports shall be
subnmitted in booklet formshowing all field tests performed to adjust each
component and all field tests performed to prove conpliance with the
specified performance criteria. Each test report shall indicate the fina
position of controls.

SD-13 Certificates
Certificate of Conpliance; FIO

VWhere materials or equi pment are specified to conply with requirenents of
the ARI, ASHRAE, or ASME, etc., proof of such conpliance shall be
subnmitted. The label or listing of the specified agency will be acceptable
evidence. In lieu of the label or listing, a witten certificate nay be
subnitted froman approved, nationally recognized testing organi zation

equi pped to perform such services, stating that the items have been tested
and conformto the requirenents and testing nmethods of the specified
agency. As an alternative to the above requirenents, the manufacturer may
subnit a standard conputer product sel ection printout based on the

manuf acturer's certified test data. Mnufacturer shall certify that the
comput er sel ected equi pment neets the requirenents of ARl or ASHRAE and
will meet the capacity indicated on drawi ngs. Where equiprment is specified
to conformto requirements of the ASME Boil er and Pressure Vessel Code, the
design, fabrication, and installation shall conformto the code.

UL Listing; FIO
UL Listing. The Contractor shall subnit proof to the Contracting O ficer,
that the electrical appliances, equi pment or devices that he furni shes and

installs under this contract, nmeet the Underwriters' Laboratories, Inc.
requirements regarding fire and casualty hazards. The label of, or listing
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by, the Underwiters' Laboratories, Inc. will be accepted as conforni ng
with this requirenent.

SD- 18 Records
Service Organization; FIO

The Contractor shall submit a certified list of qualified pernmanent service
organi zati ons for support of the equi pment which includes their addresses
and qualifications. These service organizations shall be reasonably
convenient to the equi pment installation and able to render satisfactory
service to the equi prent on a regular and emergency basis during the
warranty period of the contract.

SD-19 Operation and Mii ntenance Manual s
All information fromthis section shall be incorporated with sane
i nformation from SECTI ON: HEATI NG SYSTEMS to form one Operating and
Mai nt enance Instructi ons manual for the heating/cooling system

Operating Instructions; FIO

Operating Instructions. The Contractor shall furnish to the Contracting
O ficer six conplete copies of an Operation and Mai nt enance manual on the

supplied cooling equi prent. Manual shall include operating instructions
outlining the step-by-step procedures required for system start-up
operation and shutdown. The instructions shall include the manufacturer's

nane, nodel nunber, service manual, parts list, a conplete set of shop
drawi ngs, and brief description of all equipnment and its basic operating
features.

Mai nt enance I nstructions; FIO

Mai nt enance Instructions. The Contractor shall furnish to the Contracting
O ficer six conplete copies of mmintenance instructions listing routine

mai nt enance procedures, possible breakdowns and repairs, and

troubl e-shooting guides. The instructions shall include sinplified wring
and control diagrans for the systemas install ed.

PART 2 PRODUCTS

2.

2.

1 GENERAL REQUI REMENTS
1.1 St andard Products

Mat eri al s and equi prent shall be standard products of a nmanufacturer

regul arly engaged in the manufacture of such products, which are of a
simlar material, design and workmanshi p. The standard products shall have
been in satisfactory use for at least 2 years prior to bid opening. The
2-year use shall include applications of equipnment and material s under
simlar circunstances and of simlar size. The 2 years experience nust be
satisfactorily conpleted by a product which has been sold or is offered for
sale on the commerci al market through adverti senents, manufacturers’

catal ogs, or brochures. Products having less than a 2 years field service
record will be acceptable if a certified record of satisfactory field
operation, for not |less than 6000 hours exclusive of the manufacturers'
factory tests, can be shown. The equi pment itens shall be supported by a
service organi zation. The Contractor shall submit a certified |ist of
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qgual i fi ed permanent service organi zations for support of the equi pnent

whi ch includes their addresses and qualifications. These service

organi zati ons shall be reasonably convenient to the equi prment installation
and able to render satisfactory service to the equi prent on a regul ar and
energency basis during the warranty period of the contract.

1.2 Verification of Dinensions

The Contractor shall become fanmiliar with all details of the work, verify
all dimensions in the field, and shall advise the Contracting Oficer of
any di screpancy before perform ng any worKk.

.1.3 Del ivery and Storage

Al'l equi prent delivered and placed in storage shall be stored with
protection fromthe weather, hunmidity and tenperature variations, dirt,
dust, or other contani nants.

.1.4 Equi prrent Guards and Access

Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and
other rotating parts exposed to contact by personnel shall be fully

encl osed or guarded.

.1.5 Nanepl at es

Each major item of equi pment shall have the manufacturer's name, address,
type or style, serial and nodel nunbers and catal og nunmber on a plate
securely attached to the item

.2 MATERI ALS AND EQUI PMENT

Mat erial s and equi pnment shall conformto the respective publications and
ot her requirements specified bel ow

. 2.1 Fl anges

ANS1 B16.1, C ass 125.

. 2.2 Gasket s

Gaskets shall be nonasbestos conmpressed material in accordance with ASME
B16. 21, 1/16-inch thickness, full face or self-centering flat ring type.
The gaskets shall contain aram d fibers bonded with styrene butadi ene
rubber (SBR) or nitrile butadiene rubber (NBR). NBR binder shall be used
for hydrocarbon service

.2.3 Pi pe

.2.3.1 Copper Tubing, Refrigeration Service

ASTM B 75 and ASTM B 280, seam ess copper tubing; ASME B31.5, and ASME
B31.5A, refrigeration piping, annealed or hard drawn as required.

.2.4 Pipe Fittings
.2.4.1 Copper and All oys

ASME B16. 22, wrought copper solder-joint pressure fittings; ASME B16. 26
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flared copper tube fittings; ASME B16.18, cast copper alloy sol der-joint
fittings.

.2.5 Pi pe Ni ppl es

ASTM A 733, type and material to match adjacent piping.

.2.6 Pi pe Supports

MSS SP-58 and MSS SP-69

2.7 Strainers for Liquid Refrigerant

Brass or cast iron body, Y-pattern, cleanable, not |less than 60-nesh
noncorrodi bl e screen | arge enough to provide a net-free area not |ess than
ten tinmes the pipe cross sectional area. Strainers shall have pressure
rating conpatible with the refrigerant service.

.2.8 Thr eads

ASME BL1. 20. 1.

.2.9 Ref ri gerant Val ves

ARl 720 and ARl 750.

.2.9.1 Gate Valves Sizes 2-1/2 Inches and Snal | er

MSS SP-80, bronze, rising stem threaded, soldered or flanged ends.

.2.9.2 Check Val ves

Sizes 1-1/2 Inches and Small er. MSS SP-80, bronze, threaded, sol dered or
fl anged ends.

.2.9.3 Angl es Val ves

Sizes 2-1/2 Inches and Small er. MSS SP-80, bronze, threaded, sol dered or
fl anged ends.

.2.9.4 Bal | Valves, Sizes 2 Inch and Larger

MSS SP-110, ductile iron or bronze, threaded, soldered or flanged ends.
.2.10 Ref ri ger ant

Compatible with refrigerant equi prent supplied and as approved. Al
refrigerants used shall have an Ozone Depletion Potential of |ess than or
equal to 0.05.

.2.11 Sheets, Metal

.2.11.1 Al um num Sheet s

ASTM B 209, Alloys 3003, 7072, half hard condition, Hl4, or H24 tenper.
Gauge nunbers specified for alum num sheets refer to Brown and Shar pe gage.
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2.2.11.2 St eel Sheets, @Gl vani zed

ASTM A 527, ASTM A 528 or ASTM A 642 with general requirenments conforning
to ASTM A 525; flat sheets, conmercial quality. Gage nunbers specified for
steel sheets refer to Manufacturers' Standard gage.

.2.12 Sol der for Refrigerant Lines
Silver brazing sol der.
.2.13 El ectrical Wrk

All electrical work shall comply with NFPA 70 (NEC). Electric notor-driven
equi pnent specified shall be provided conplete with notors, notor starters,
and controls. Disconnect switches for the condensers shall be furnished by
the condenser supplier. Electrical equipment and wiring shall be in
accordance with SECTI ON: LOCK ELECTRI CAL WORK. El ectrical characteristics
shall be as indicated. Mdtor starters shall be provided conplete with
properly-sized thermal -overl oad protection and ot her appurtenances
necessary for the nmotor control indicated. Each notor shall be of
sufficient power to drive the equi pment at the specified capacity w thout
exceedi ng the naneplate rating of the nmotor. Manual or automatic contro
and protective or signal devices required for the operation specified and
any control wiring required for controls and devices but not shown on the
el ectrical plans, shall be provided under this section of the

speci fications.

.3 AR COOLED CONDENSI NG UNI TS
.3.1 DX Split Type Units

Units shall be split, factory assenbl ed, package type, provided with
specified functions and accessories, tested and rated in accordance wth
appl i cabl e provisions of ARl 210. All interconnecting refrigeration piping
and el ectrical power and control w ring between condensing units and the
evaporator units shall be provided. Starters shall be integral with the
condensing units. Condensing units shall be designed for outdoor
installation. Renpovable panels shall be provided for access to conpressor
controls, condenser fans, notors, and drives. Provide lifting lugs on the
condenser units. Condensing units shall be provided with vibration
isolators. Entire unit shall be isolated fromthe building structure.

Di sconnects for the condensers shall be provided by the condenser
manuf act urer.

.3.1.1 Capacity and Performance Criteria

Unit shall produce an EER as indicated when rated in accordance with ARl 210
.3.1.2 Per f ormance Rati ng

Cool i ng capacity of each unit shall neet the sensible and total heat

requi rements. Allowances shall be nmade for the effective sensible heat
factor to satisfy the required sensible cooling capacity.

.3.1.3 Sound Rati ng

Sound test and rate units in accordance with AR 270. Units shall bear
Certified Rating Seal.
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2.3.1.4 Condenser Fans

Fans shall be manufacturer's standard for unit specified of the propeller
types.

2.3.1.5 Propel |l er Type Fans

Fans shall be direct-drive type, dynam cally bal anced, w th adjustable or
fixed pitch, blades. Drive bearings shall be protected with water slingers
or shields. Each coil or circuit within the condensing unit shall be
furnished with its own condensing fan. Mtors shall be direct drive
two-speed with thermal overload protection.

2.3.1.6 Condensing Unit Casing

Casing shall be weat herproof and shall enclose all unit conponents. Casing
shall be constructed with gal vanized steel nmetal. Casing shall be fitted
with access panels, fan and heat rejection coil guards. Galvanized steel
surfaces shall be additionally protected with a rmultiple-coat,

weat her-resi stant protective coating which shall be certified as passing a
m ni nrum 500 hour salt spray fog test in conformance with ASTM B 117.

2.3.1.7 Conpr essors

Compressors shall be direct drive. Conpressors shall be provided with
vi bration isolators, crankcase heater, thermal overloads, and high and | ow
pressure safety cutoffs

2.3.1.8 Evapor at or and Condenser Coils

Evaporator coils shall be direct expansion type. Units shall have
nonferrous tubes of 3/8-inch mininmmdianeter with alumnumfins that are
nmechani cal |y bonded or soldered to the tubes. Casing shall be galvanized
steel or aluminum Contact of dissimlar netals shall be avoided. Coils
shall be tested in accordance with ASHRAE 15 at the factory and shall be
suitable for the working pressure of the installed system Each coil shal
be dehydrated and seal ed after testing and prior to evacuation and
charging. Each unit shall be provided with a factory operating charge of
refrigerant and oil or a holding charge. Units shipped with a hol ding
charge shall be field charged. Separate expansion devices shall be

provi ded for each conpressor circuit, and a filter-drier shall be installed
in each liquid refrigerant Iine circuit. Refrigerant shall be HCFC 22 or
HFC- 134A and non-ozone depleting as regul ated by the Mntreal Protocol and
the Clean Air Act.

2.3.1.9 Evaporator Coils

Evaporator coils shall be installed in the furnace plenuns or in the air
handl i ng units as indicated.

2.3.1.10 Controls

Provi de operating and safety controls including high and | ow pressure
cut-outs, oil pressure cut-out, and conpressor w nding thernostat cut-out.
Provi de 3-1eg conpressor overload protection and protect condenser fan
nmotors with thermal and overload cut-outs. Provide magnetic contractors
for conpressor and condenser fan notors. Provide the follow ng contro
features:
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2.

2.

(a) Reset relay circuit for nmanual resetting of cutouts fromrenote

t hernostat | ocati on.

(b) Automatic, non-recycling punmpdown, and tining device to prevent
excessi ve conpressor cycling

(c) Internal pressure control to maintain required suction tenperature
at the coils.

3.2 W ndow Air Conditioners
3.2.1 Type

Unit capacity shall be as scheduled. Unit shall be factory fabricated,

assenbl ed, operationally tested, and precharged. Unit shall be ready for

full capacity operation after term nal point connection. Unit shall

conformto the requirenents of UL 484 and produce an EER of not |ess than

7.8 when rated in accordance with ARl 440, with a Coefficient of

Performance (COP) not |ess than 2.28 when rated in accordance wi th ASHRAE 16.
Function and tenperature controls shall be integral to unit.

.3.2.2 Encl osure

The unit shall be designed for installation in the wall as indicated. The
nmount i ng accessories shall result in a water and airtight assenbly. The
encl osure exterior portions shall have a weather-resistant protective
coating. Louver shall be stornproof type, constructed of anodized extruded
alum num The interior section of cabinet shall be free of visible
fasteners, sharp protuberances and edges. Enclosure sheet netal shall be a
m ni nrum of 18-gage steel with a protective coating. Face panels shall be
renovabl e and shall provide full access to unit appurtenances. Access to
controls shall be wthout renoval of the face panel. Conditioned air shal
di scharge through adjustable | ouvers. Cabinet shall be thermally and
acoustically insulated with materials which conformto NFPA 90A

.3.2.3 Conpr essor

Compressor shall be hermetically seal ed reci procating type. Conpressor
shall be fitted with permanent split capacitor notor, overload protection,
and vi bration isolators. Conpressor shall be protected agai nst high

di scharge pressure, loss of charge, |ow voltage, and short cycling.

El ectrical connections shall be polarized plug type.

.3.2.4 Cool i ng Secti on

Cool i ng section shall include self-contained, precharged, slide-in or
renovabl e chassi s-mounted, air cooled refrigeration system Unit shall be
suitable for rated capacity cooling operation with 92 degrees F outdoor air
tenmperature. Cooling section shall be equipped with a filter-drier on the
suction |ine.

.3.2.5 Condenser and Evaporator Coils

Coil s shall be nonferrous tubes of 3/8-inch mnimmdianmeter with copper or
al um num fins nechanically bonded or soldered to the tubes. A condensate
renoval system shall be provided.

.3.2.6 Fans

Room air fans shall be centrifugal type, dynam cally bal anced and direct
driven. Condenser fans shall be manufacturer's standard type. Fan notors
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shall have built-in thermal overload protection, permanent split-capacitor
type.

.3.2.7 Filters

Filters shall be of the sectional or panel cleanable type, and shall filter
the entire air supply.

.3.2.8 Functi on Controls

Controls shall include an on-off switch and high and | ow cool sel ector
switch, multiple speed fan cooling node, roomair fan switch, outside air
damper control, and an adjustable cooling only thernostat.

.3.2.9 Equi prent Installation

Refrigeration equi pmrent and the installation thereof shall conformto
ASHRAE 15. Necessary supports shall be provided for equiprent,
appurtenances, as required; these include franes or supports for air
condi tioners, and other simlar itens requiring supports.

.3.3 Roof Top Air Conditioning Unit (RTU)

Unit capacity shall be as scheduled. Unit shall be factory fabricated,
assenbl ed, operationally tested, internally wired, and pre-charged. Unit
shall be tested and rated in accordance with applicable provisions of AR
210. Al interconnecting refrigeration piping and electrical power and
control wiring between condensing units and the evaporator units shall be
provided. Starter shall be integral with the unit. Renovabl e panels shal

be provided for access to conpressor controls, condenser fans, notors, and
drives. Provide lifting lugs on the roof top unit. Roof top air conditioner
shall be provided with vibration isolators. Entire unit shall be isolated
fromthe building structure. Al controls except for space thernostat shal
be provided as part of the unit. Disconnects shall be provided with the
roof-top conditioning unit by the manufacturer. Di sconnect shall be nounted
on the roof-top unit.

.3.3.1 Capacity and Performance Criteria

Unit shall produce an EER as indicated when rated in accordance with ARl 210
Cool i ng capacity of each unit shall nmeet the sensible and total heat

requi rements. Allowances shall be nmade for the effective sensible heat

factor to satisfy the required sensible cooling capacity. Sound test and
rate units in accordance with ARl 270. Units shall bear Certified Rating
Seal

.3.3.2 Condenser Fans

Fans shall be manufacturer's standard for unit specified of the propeller
types. Fans shall be direct-drive type, dynam cally bal anced, with

adj ustable or fixed pitch, blades. Drive bearings shall be protected with
wat er slingers or shields. Each coil or circuit within the condensing unit
shall be furnished with its own condensing fan. Mdttors shall be direct
drive, two-speed with thermal overload protection.

.3.3.3 Air Conditioning Unit Casing

Casing shall be weat herproof and shall enclose all unit conponents. Casing
shall be constructed with gal vanized steel nmetal with standard factory
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enanel paint. Casing shall be fitted with access panels, fan and heat
rejection coil guards. Galvanized steel surfaces shall be protected with
a multiple-coat, weather-resistant protective coating which shall be
certified as passing a mni mum 500 hour salt spray fog test in conformance
with ASTM B 117. Unit shall be designed for curb nounted roof top

install ation.

2.3.3.4 Conpr essors

Compressors shall be direct drive, hernetically sealed. Conpressors shal
be provided with vibration isolators, crankcase heater, thermal overl oads,
and high and | ow pressure safety cutoffs.

2.3.3.5 Evapor at or and Condenser Coils

Units shall have nonferrous tubes of 3/8-inch mninmmdianmeter with
alum num fins that are mechanically bonded or soldered to the tubes.

Casing shall be gal vani zed steel or alum num Contact of dissimlar nmetals
shall be avoided. Coils shall be tested in accordance wi th ASHRAE 15 at
the factory and shall be suitable for the working pressure of the installed
system Each coil shall be dehydrated and seal ed after testing and prior
to evacuation and charging. Each unit shall be provided with a factory

operating charge of refrigerant and oil. Separate expansion devices shal
be provided for each conpressor circuit, and a filter-drier shall be
installed in each liquid refrigerant line circuit. Refrigerant shall be

HCFC- 22 or HFC- 134A and non-ozone depleting as regulated by the Mntrea
Protocol and the Clean Air Act.

2.3.3.6 Control s

Provi de operating and safety controls including high and | ow pressure
cut-outs, oil pressure cut-out, and conpressor w nding thernostat cut-out.
Provi de 3-1eg conpressor overload protection and protect condenser fan
nmotors with thermal and overload cut-outs. Provide magnetic contractors
for conpressor and condenser fan notors. Provide the follow ng contro
features:

(a) Reset relay circuit for manual resetting of cutouts fromrenote

t hernostat | ocati on.

(b) Automatic, non-recycling punmpdown, and tining device to prevent
excessi ve conpressor cycling

(c) Internal pressure control to maintain required suction tenperature
at the coils.

2.3.3.7 Economi zer Section
Roof top air conditioning unit shall be provided with an econom zer.
Econom zer dampers and controls shall be integral with the air conditioning
unit. Econom zer shall be factory assenbl ed, adjusted, and tested.
Ent hal py control on the air conditioning unit shall allow up to 100%
outside air in lieu of cooling. M ninumoutdoor air shall be as schedul ed.
2.3.3.8 El ectric Resistance Heating
Provide electric heating coil with heating/cooling thernmostat as indicated.

2.4 REFRI GERANT PI PI NG, | NSULATI ON AND ACCESSORI ES

2.4.1 CGener a
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Refri gerant tubing, supports, fittings, valves, insulation, and accessories
assenbled in the field shall conformto the requirenments of ASHRAE 15 and
ASME B31.5 unl ess otherw se specified.

.4.2 Copper Tubi ng

Copper tubing shall be soft anneal ed where bending is required and hard
drawn where no bending is required. Soft anneal ed copper tubing shall not
be used in sizes larger than 1-3/8 inches. All copper tubing shall be
cl eaned, dehydrated, and capped and suitable for refrigeration service.

.4.3 Supports

Pi pe guides and anchors shall be installed to keep pipes in accurate
alignment, to direct the expansion novenent, and to prevent buckling,
swayi ng, and undue strain.

.4.4 Fittings

Fittings shall be forged brass or wought copper and brazed. Fittings shal
be suitable for refrigeration service.

.4.5 Val ves
.4.5.1 Ref ri gerant Shut-Of Val ves

Refrigerant shut-off valves shall be designed for use with the refrigerant
used and shall have pressure ratings conpatible with system working
pressures encountered. Stop valves shall be installed to isolate

i ndi vidual units or sections of a multiple unit installation. Valves for
copper and steel tubing shall be all brass, hand wheel operated, diaphragm
packl ess type gl obe or angle valves in sizes up to and including 5/8-inch.
In sizes over 5/8-inch the valves shall be brass or bronze gl obe or angle
type, wench operated with ground-finish stems, packed especially for
refrigerant service, back-seated, and provided with seal caps.

.4.5.2 Check Val ves

Provi de brass body, lift or swing type suitable for refrigerant liquid or
gas service as required

.4.5.3 Sol enoi d Val ves

Provi de bronze or brass body, packless type, with stainless steel trim
rated for continuous-duty service, direct or pilot operated, w th nmanual
lift stem and designed for type refrigerant used. Valves shall have a safe
wor ki ng pressure of 400 psi and a maxi nrum operating pressure differential

of at least 200 psi at 85 percent rated voltage. Operating pressure
differential and valve pressure drop shall be suitable for the refrigerant
used.

.4.5.4 Expansi on Val ves

Provi de val ves designed for the type of refrigerant used with a pressure
rating suitable for pressure encountered. Furnish thernostatic type

val ves, di aphragm or bell ows operated, with an adjustabl e external

super heat adjustment set at the factory for 10 degrees F superheat.
Fur ni sh power el ements and val ve size per manufacturer's reconmrendati on.
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2.

4.6 I nsul ati on

Refrigerant suction lines shall be insulated. Use fiber-glass insulation
with factory applied, all service reinforced vapor barrier jacket having

i ntegral |am nated al um num vapor barrier. A maxi numthermal conductivity
of 0.29 (BTU x in. per hr. x sq. ft. x degrees F) at 75 degrees F is
required. Supply in thickness as shown:

I nsul ated Unit Thi ckness (I nches)

Ref ri gerant Suction Piping 1-1/2

.4.6.1 Fl ange, Valve and Fitting Insulation

Provi de nol ded or mtered covers for flanges, valves and fittings.

.4.6.2 | nsul ati on Shield

Use sections of high density fiberglass or calciumsilicate insulation that
wi || support the bearing area at hangers and supports. Further support

i nsul ation at hangers and supports with a shield of gal vani zed neta
extending not less than 4 inches on either side of the support bearing
area, covering at |east half of the pipe circunference, and confornmng to
the schedul e bel ow. When pipe is guided at top and bottom nmnetal shields
shoul d cover the whol e pipe circunference. Adhere netal shield to

insulation so that nmetal will not slide with respect to insulation
I nsul ati on Section M ni mum U. S. Standard
Pi pe Di aneter Length in Inches Gage of Metal Shield
3in. & smaller 12 18
I nsul ati on should extend at | east one inch beyond nmetal. Select proper

shield for service and pipe span.

.4.6.3 Seal ant, Adhesive and Fini sh

Use a flexible butyl elastoner based vapor barrier, with a tenmperature

range of -100°F to 250°F, at the valve covers, anchors and hangers.
Provi de a nonflammable, fire-resistive synthetic el astonmer adhesive, with a

t enrper at ure range of -20°F to 180°F, to seal | ongi tudi nal |aps of the vapor
barrier jacket and to adhere butt joint covers. Provide a flexible, fire

resistive, high build vapor barrier finish with a tenperature range of BF
to 180°F, for use with gl ass fabric reinforcenent.

. 4.7 Filter-Driers

Filter-driers shall conformto ARl 710. Sizes 1/2 inch and |arger shall be
the full flow, replaceable core type. Sizes smaller than 1/2 inch shall be
the sealed type. Cores shall be a desiccant that will not plug, cake,

dust, channel, or break down, and shall renove water, acid, and foreign
material fromthe refrigerant. A strainer shall be an integral part of the
unit and the assenbly shall be fabricated of copper. The dryer shall be
constructed so that none of the desiccant will pass into the refrigerant
lines. The m nimum bursting pressure shall be 1500 psi. Filter-drier

shall be provided with a three-valve bypass, and shall neet the
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requi rements of ARl 730
2.4.8 Di scharge-Line O Separator

O separator of rated capacity equal to or greater than the conpressor
capacity shall be provided in the discharge line fromeach conpressor when
reconmended by the conpressor manufacturer. Separator shall be provided
with an oil-float valve assenbly or needl e valve and orifice assenbly,
drain-line shutoff valve, and sight glass. QOl-return line shall be
connected to the conpressor as reconmended by the conpressor manufacturer.

2.4.9 Moi sture | ndicator Sight d asses

Si ght gl asses shall be provided in the liquid |line preceding each expansi on
val ve. Sight glass and noisture indicating elenment shall be renovable.

Moi sture indicator shall have a reversible color indicator which has an
easily distinguished col or change. Sight glass shall be provided with a
protective cover.

2.4.10 Pressure Gages

Gages shall be provided where indicated and shall be accessible and easy to
read. Gages shall be connected by brass pipe and fittings with shutoff
cocks. Stand-off nounting devices shall be provided for gages for

i nsul ated piping as specified for thernmoneters.

2.5 TEMPERATURE CONTROLS
2.5.1 CGener a

Tenmperature controls shall be electric. A schematic diagram of the
automatic tenperature control system shall be submtted show ng rel ays,
control valves, control danpers, switches, wiring, or other itenms not
speci fied or shown.

2.5.2 Transformers and Wring

Transformers shall be provided for electric controls when required. For
tenperature control system each transformer shall be connected to an
electric circuit which serves no other equipnment. Spare circuits in

el ectric panels shall not be used for controls. Control wiring shall not
be connected to lighting circuits. Power circuits are excluded except when
controls serve an individual air-handling unit, in which case, transformers
may be connected to fan-motor |leads of the unit controlled. Electrica

equi pmrent and wiring shall be in accordance with SECTI ON: LOCK ELECTRI CAL
WORK.

2.5.3 Ai r - Cool ed Condensing Units
Units shall be internally prewired with a 24 volt control circuit powered
by an internal transfornmer. A terminal block shall be provided for power
wiring and external control wiring. Unit shall have cutoffs for high and
| ow pressure. Adjustable-cycle timers shall prevent short-cycling. Unit
shall be internally protected by fuses or a circuit breaker.

PART 3 EXECUTI ON

3.1 GENERAL REQUI REMENTS
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The contract drawi ngs indicate the extent and general arrangenent of the
air-conditioning system Equipnment, ductwork, and piping arrangenents
shall fit into space allotted and shall all ow adequate acceptable

cl earances for installation, replacenent, entry, servicing, and

mai nt enance. Di sconnect switches for the air conditioning units shall be
provi ded by the manufacturer.

1.1 Wl di ng

Pi ping shall be welded in accordance with qualified procedures using
performance qualified welders and wel di ng operators. Procedures and wel ders
shall be qualified in accordance with ASME BPV | X, Boiler and Pressure
Vessel Code, Section IX. Welding procedures qualified by others, and

wel ders and wel di ng operators qualified by another enployer may be accepted
as permtted by ASME B31.1. Contracting Oficer shall be furnished with a
copy of qualified procedures and a list of nanes and identification synbols
of qualified welders and wel di ng operators. The wel der or wel di ng operator
shall apply his assigned synmbol near each weld he makes as a permanent
record.

.1.2 Contractor

One Contractor shall be responsible for coordinating and installing both
the heating and air-conditioning systens, ducting and controls.

.1.3 Field Training

Contractor shall conduct a training course for the operating staff, as
desi gnated by the Contracting Oficer, on the air conditioning equipnent.
The training period shall consist of a total three hours of normal working
time and shall start after the systemis functionally conpleted but prior
to final acceptance tests. The field instructions shall cover all of the
items contained in the operating and mai ntenance instructions, as well as
demonstrati ons of routine maintenance operations. Contracting Oficer
shall be notified at |east 14 days prior to date of proposed conduction of
the training course.

.2 | NSTALLATI ON
. 2.1 Equi prrent

Refrigeration equi prent and the installation thereof shall conformto
ASHRAE 15. Necessary supports shall be provided for equiprent,
appurtenances, pipe, and plenumtransitions as required; these include
franmes or supports for air conditioners. Condensers shall be set on not
| ess than a 6-inch concrete foundation pad. Unless otherw se indicated,
all equi prment shall be installed in accordance with the manufacturer's
reconmendat i ons providing for mnimmclearances for airflow and service
access.

.2.2 Factory Coating

Equi prrent and conponent itens, when fabricated fromferrous netal, shall be
factory finished with the manufacturer's standard finish except that itens
| ocat ed outside the buildings shall have weather-resistant finishes that
will withstand 125 hours of exposure to the salt spray test specified in
ASTM B 117 using a 20 percent sodium chloride solution. Imediately after
compl etion of the test, the specinmen shall show no sign of blistering,
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wrinkling, cracking, or |oss of adhesion and no sign of rust creepage
beyond 1/8 inch on either side of the scratch mark. Cut edges or otherw se
damaged surfaces of hot-dip gal vanized sheet steel or nmill gal vani zed sheet
steel shall be coated with a zinc rich paint.

3.2.3 Field Painting

Pai nting required for surfaces not otherw se specified and finish painting of
items only prined at the factory, shall be as specified in SECTION: PAI NTI NG

3.2.4 Ref ri gerant Pi ping

Pi pe shall be cut accurately to nmeasurenents established at the jobsite and
wor ked into place without springing or forcing, properly clearing al

wi ndows, doors, and ot her openings. Excessive cutting or other weakening of
the building structure to facilitate piping installation will not be
permtted without witten approval. Supports shall be attached only to
structural fram ng menmbers and concrete slabs. Supports shall not be
anchored to netal decking unless a nmeans is provided and approved for
preventing the anchor from puncturing the metal decking. Were supports
are required between structural fram ng nmenbers, suitable internediate
nmetal fram ng shall be provided and detail ed. Pipes shall have burrs
renoved by ream ng and shall be installed to pernit free expansion and
contraction w thout danage to joints or hangers. Changes in direction
shall be nade with fittings, except that bending of pipe 4 inches and
smaller will be permitted, provided a pipe bender is used and w de-sweep
bends are formed. The center line radius of bends shall not be less than 6
di aneters of the pipe. Bent pipe show ng kinks, winkles, flattening or
other mal formations will not be accepted. Al piping shall be installed
with sufficient pitch to insure adequate drainage and venting. Piping
connections to equi pnent shall be provided with unions or flanges. Open
ends of pipelines or equipnent shall be properly capped or plugged during
installation to keep dirt and other foreign material out of the system
Connecti ons between ferrous piping and copper piping shall be electrically
i solated fromeach other with dielectric couplings or fittings.

3.2.4.1 Joints in Copper Tubing

Joints in copper tubing shall be brazed with silver solder. Surplus
brazing material shall be renoved at all joints in lines not insulated.
Tubi ng shall be protected agai nst oxidation during brazing by using
nitrogen in the tubes.

3.2.4.2 Uni ons

Uni ons shall be faced true. Union joints shall be provided in each line
i mmedi ately preceding the connection to each piece of equipnment or materia
requiring mai ntenance.

3.2.4.3 Ref ri gerant Shut-Of Val ves

Install valves in gas lines with stens horizontal. Install stop valves on
each side of each piece of equipnment such as conpressors, condensers,
evaporators, receivers, and other simlar itens of nultiple-unit
installation, to provide partial system operation as required for

mai nt enance or repair. Provide vibration isolating flexible connectors on
suction and discharge lines at conpressors connection. Anchor each line

i mredi ately adj acent to the flexible connector.
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3.

2.5 Pi pe Supports

Chain, wire, strap, or other makeshift devices will not be pernitted as
hangers or supports. Type 13 or 15 turnbuckles shall be used where
required for vertical adjustment of piping. Concrete inserts shall be
firmy secured to concrete forns in correct |locations and installed before
concrete is poured where applicable.

.2.5.1 Suspended Horizontal Piping

Pi pe hangers or supports shall be spaced not over 5 feet apart at heavy
fittings and val ves. Hangers shall be installed at |ocations not nore than
3 feet fromthe ends of each runout and not over 1 foot from each change in
di rection of piping. Were necessary to prevent vibration transni ssion,
the support closest to the source of vibration shall be spring cushion, or
ot her approved type isolation hanger. \Where pipes are not insul ated,
succeedi ng hangers, as required after the isolation hanger, shall be
provided with sheet metal protection shields with 2-inch thickness of pipe
insulation insert material in order to isolate the pipe fromthe supports.

.2.5.2 Vertical Piping

Vertical piping shall be supported at each floor, except at sl ab-on-grade,
and at intervals of not nore than 15 feet, except that pipe will be
supported not nmore than 8 feet fromends of risers.

.2.6 Val ve ldentification

Each val ve, except check valves, shall be identified with not |less than a
1-3/8 inch dianeter brass or alumnumtag stanped to explain the valve
function and with a nunber for identification. Tags shall be secured to
the valve with not lighter than No. 12 AWS copper wire.

2.7 Pi pe Sl eeves

.2.7.1 Cener al

Pi pes passing through concrete or masonry walls or concrete floors or roofs
shall be provided with pipe sleeves fitted into place at the tine of
construction. Sleeves shall not be installed in structural nenbers except
where indicated or approved. Each sleeve shall extend through its
respective wall, floor, or roof, and shall be cut flush with each surface.
Unl ess ot herw se indicated, sleeves shall be of such size as to provide a
m ni mum of 1/4-inch all around cl earance between bare pi pe and sl eeves or
bet ween jacket over insulation and sleeves. Sleeves in bearing walls,

wat er proofi ng menbrane fl oors, and wet areas shall be steel pipe or cast
iron pipe. Sleeves in nonbearing walls, floors, or ceilings may be steel

pi pe, cast-iron pipe, or galvanized sheet metal with | ock-type |ongitudina
seam and of the netal thickness indicated. Closure collars shall be
installed tight against the surface and shall fit snugly around the pipe.
Except in pipe chases or interior walls, the annul ar space between pipe and
sl eeve or between jacket over insulation and sleeve in nonfire rated walls
shall be sealed as indicated and specified in SECTI ON: CAULKI NG AND
SEALANTS.

.2.7.2 Pi pes Passing Through Wall Waterproofing Menbranes

Pi pes passing through wall waterproofing menbrane shall be sl eeved as
described in the foregoing paragraph. 1In addition, a waterproofing
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cl anpi ng flange shall be installed as indicated.

3.2.7.3 Optional Sealing of Uninsulated Pipes or Conduits Passing Through
Wat er proofi ng Menbr ane

At the option of the Contractor, a modul ar mechani cal type sealing assenbly
may be installed in lieu of a waterproofing clanping flange and caul ki ng
and sealing, as specified above, of annular space between pipe and sl eeve
or conduit and sleeve. The seals shall consist of interlocking synthetic
rubber 1links shaped to fill continuously the annul ar space between the

pi pe/ conduit and sl eeve with corrosion protected carbon steel bolts, nuts,
and pressure plates. The |links shall be |oosely assenbled with bolts to
forma continuous rubber belt around the pipe with a pressure pl ate under
each bolt head and each nut. After the seal assenbly is properly
positioned in the sleeve, tightening of the bolt shall cause the rubber
sealing elenents to expand and provide a watertight seal between the

pi pe/ conduit and the sleeve. Each seal assenbly shall be sized as
reconmended by the manufacturer to fit the pipe/conduit and sl eeve invol ved.

3.2.7.4 Escut cheons

Escut cheons shall be provided at all finished surfaces where exposed

pi pi ng, bare or insul ated, passes through floors, walls, or ceilings except
inutility or equipnment roons. Escutcheons shall be fastened securely to
pi pe or pipe covering and shall be chrom umplated iron or chrom um pl at ed
brass, either one-piece or split pattern, held in place by internal spring
tensi on or setscrew

3.2.8 Transformers and Wring

The automatic equi pment shall be installed in accordance with
manuf acturer's instructions, and approved by the Contracting Oficer. Al
wiring shall conformto the National Electric Code.

3.2.9 Pi pe I nsul ation

Install insulation products in accordance with manufacturer's witten
instructions, and in accordance with recogni zed i ndustry practices to
ensure that insulation serves its intended purposes. Install insulation on
pi pe systens subsequent to testing and acceptance of tests. Install
insulation materials with smooth and even surfaces. |Insulate each

conti nuous run of piping with full Iength units of insulation, with single
cut piece to conplete run. Do not use cut pieces or scraps abutting each
other. Extend piping insulation without interruption through walls, floors
and simlar piping penetrations, except where otherw se indicated. Apply
insulation to clear, dry pipes. Butt insulation joints firmy together.
Seal longitudinal |aps and butt strips with sealant. Were piping is
interrupted by fittings, flanges, valves or hangers and at intervals not to
exceed 25 feet on straight runs, an isolating seal shall be formed between
the vapor barrier jacket and the bare pipe by liberal application of the
sealant to the exposed joint faces carried continuously down to and al ong 4
i nches of pipe and up to and along 2 inches of the jacket. This shall be
done only on chilled water service. Protect outdoor insulation from

weat her by installing outdoor protective finish or jacketing as recomended
by manuf acturer.

3.2.10 Access Panel s

Access panels shall be provided for all conceal ed val ves, controls,
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dampers, or any itenms requiring inspection or maintenance. Access panels
shall be of sufficient size and so |located that the concealed itens may be
servi ced and mai ntai ned or conpletely renmoved for replacenent.

.3 CLEANI NG AND TESTI NG
.3.1 C eani ng

Pi pes shall be cleaned free of scale and thoroughly flushed of all foreign
matter. Strainers and valves shall be thoroughly cleaned. Ducts, plenuns,
and casi ngs shall be thoroughly cleaned of all debris and blown free of al
smal | particles of rubbish and dust before installing outlet faces.

Equi prent shall be wi ped clean, with all traces of oil, dust, dirt, or
pai nt spots renoved. Tenporary filters shall be provided for all fans that
are operated during construction, and after all construction dirt has been
renoved fromthe building, new filters shall be installed. Bearings shal

be properly lubricated with oil or grease as recomrended by the

manuf acturer. Belts shall be tightened to proper tension. All contro

val ves and ot her niscell aneous equi pnent requiring adjustnent shall be
adjusted to setting indicated or directed. Fans shall be adjusted to the
speed indicated by the manufacturer to nmeet specified conditions.

.3.2 Testing of Refrigerant Piping

After all conmponents of the refrigerant system have been installed and the
pi pi ng connected, the system shall be subjected to a pneumatic test.
Precharged, quick coupling piping need not be | eak tested but shall be
checked for visible or audible | eaks. The pneumatic |eak testing shall be
done with dry nitrogen before any refrigerant pipe is covered. The high
and | ow side of the refrigerant systemshall be tested for the m ninmm
refrigerant-leak field-test pressure specified in ASHRAE 15, for the
refrigerant enmployed in the system The system shall be proven tight under
pneumatic test pressure by checking each joint with soap solution and after
charging with refrigerant, systemshall be checked with a halide torch or
by electronic | eak detection. To repair |eaks, the joint shall be taken
apart, thoroughly cleaned, and remade as a new joint. Joints repaired by
caul king or renelting and adding nmore brazing material will not be
acceptable. The system shall be proven tight and free of |eaks by
successfully conpleting the soap solution test and by allow ng the
pneumatic | eak-test pressure to remain on the systemfor 24 hours with no
drop in pressure. Correction of 0.3 pound per square inch will be allowed
for each degree change in the initial and final tenperature of the
surrounding air, plus for an increase and m nus for a decrease. After the
foregoing tests have been satisfactorily conpleted and the pressure
relieved, the entire systemshall be evacuated to an absol ute pressure of
300 microns. During evacuation of the systemthe anbient tenperature shal
be higher than 35 degrees F. The vacuumline shall be closed, and the
system shall stand for 1 hour. After this period, the absolute pressure
shall not exceed 500 mcrons. During this test, pressures shall be
recorded using a thernmocoupl e-type, electronic-type, or a calibrated mcron

gage.
.3.3 Refrigerant and G| Charging

.3.3.1 Ref ri ger ant

Upon conpl etion of the evacuation test, the vacuum shall be broken by

completely charging with dry refrigerant for which the systemis designed
and shall be subjected to the performance tests specified. Upon
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satisfactory conpletion of the tests, any refrigerant that has been | ost
fromthe system shall be replaced. Loss of refrigerant during the first
season of operation shall be guaranteed not to exceed 10 percent of the
full charge of the system and all refrigerant required above this anount
shall be furnished if the loss is the result of defective equi pnent or
install ation.

.3.3.2 Lubricating G|

Except for factory sealed units, two conplete charges of l|ubricating oi

for each conpressor crankcase shall be furnished. G shall be of a type
reconmended by the manufacturer of the equi pment. One charge shall be used
during the performance testing period, and upon the satisfactory conpl etion
of the tests, the oil shall be drained and replaced with the second charge.

.3.4 Per f or mance

After the foregoing tests have been conpleted and before each refrigeration
systemis accepted, tests to denonstrate the capacity specified and genera
operating characteristics of all equipment shall be conducted by the
Contractor. Testing shall dempnstrate that the entire systemis
functioning in accordance with the draw ngs and specifications.

Corrections and adjustnents shall be nade as necessary and tests shall be
reconducted to denonstrate that the entire systemis functioning as
specified. Performance test reports shall cover the test period indicated
above, and shall include all applicable information required under

Par agraph SUBM TTALS, with conclusion as to the adequacy of the system

-- End of Section --
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SECTI ON 15895

DI STRI BUTI ON, VENTI LATI ON AND EXHAUST Al R SYSTEMS

PART 1 CGENERAL

This section covers the furnishing, installing, testing and bal anci ng of
duct distribution for air conditioning, heating, ventilating and exhaust
air systems as shown and specified herein, conplete with duct insulation
and all necessary accessories.

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

Al R DI FFUSI ON COUNCI L (ADC) TEST CODE

ADC 1062: GRD (1984) Test Codes for Gills, Registers,
and Diffusers

Al R MOVEMENT AND CONTROL ASSCCI ATI ON, | NC. (AMCA) PUBLI CATI ONS

AMCA 210 (1985) Laboratory Methods of Testing Fans
for Rating
AMCA 300 (1996) Reverberant Room Met hod for Sound

Testing of Fans; Errata

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM PUBLI CATI ONS

ASTM A 167 (1996) Stainless and Heat - Resi sting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

ASTM A 525 (1993) Steel Sheet, Zinc-Coated

(Gal vani zed) by the Hot-Di p Process

ASTM A 527 (1990) Steel Sheet, Zinc-Coated
(Gal vani zed) by the Hot-Di p Process,
Lock-Form ng Quality

ASTM A 528 (1990) Steel Sheet, Zinc-Coated
(Gal vani zed) by the Hot-Di p Process,
Drawi ng Quality

ASTM A 642 (1990) Steel Sheet, Zinc-Coated
(Gal vani zed) by the Hot-Di p Process,
Drawi ng Quality, Special Killed

AMERI CAN SOCI ETY OF HEATI NG, REFREI FGERATI ON, AND Al R- CONDI TI ONI NG
ENG NEERS, | NC. ( ASHRAE) STANDARD

ASHRAE 68 (1986) Laboratory Method of Testing
| n- Duct Sound Power Measurenent Procedure
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for Fans Handbook (AMCA 330-86)

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME) PUBLI CATI ONS

ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
Fl anges
ASSOCI ATED Al R BALANCE COUNCI L ( AABC) PUBLI CATI ON
AABC Nati onal Standards (1982) National Standards for Total System
Bal ance (4th Ed.)
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA) STANDARDS
NEMA MG 1 (1993) Mbtors and Cenerators
NATI ONAL ENVI RONMENT BALANCI NG BUREAU ( NEBB) PUBLI CATI ON
NEBB Procedural Standards Procedural Standards for
Test i ng- Adj usti ng- Bal anci ng of
Environmental Systens (5th Edition)
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA) PUBLI CATI ONS
NFPA 70 (1999) National Electrical Code
NFPA 90A (1996) Installation of Air-Conditioning
and Ventilating Systemns
NFPA 91 (1995) Exhaust Systems for Air Conveying
of Materials
SHEET METAL AND Al R CONDI TI ONI NG CONTRACTORS NATI ONAL ASSOCI ATl ON
I NC., (SMACNA) PUBLI CATI ONS
SMACNA Fi brous d ass Duct (1992) Fibrous G ass Duct Construction

Standards (6th Ed.)

SMACNA Install Fire Danp HVAC (1992) Fire, Snoke and Radi ati on Danper

Install ati on Gui de for HVAC Systens

SMACNA HVAC Duct Construction (1995; Addenda Nov 1997) HVAC Duct

Construction Standards - Metal and Fl exible

SMACNA HVAC Systens Testing (1993) HVAC Systenms Testing, Adjusting and

Bal anci ng

UNDERVWRI TERS' LABORATORI ES, INC. (UL) PUBLI CATI ONS

UL Building Materials Directory (1998) Building Materials Directory

UL 181 (1996; Rev Dec 1998) Factory-Made Air

Ducts and Connectors

uL 214 (1997) Tests for Flame-Propagation of

Fabrics and Fil ns

UL 555 (1999) Fire Danpers and Ceiling Danpers

15895 - 4 DACWB7- 00- B- 0015



1.

2 SUBM TTALS

Government approval is required for all subnmittals with a "GA" designation;
subnmittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Spare Parts Data; FIO

After approval of the shop drawi ngs, the Contractor shall furnish spare
parts data for each different itemof material and equi pnent specifi ed.
The data shall include a conplete |ist of parts and supplies, with current
unit prices and source of supply, and a list of the parts recomended by
the manufacturer to be replaced after 1 and 3 years of service. Provide a
copy of this data in the Operating and Mi ntenance Instructions.

SD- 04 Dr awi ngs
Ventil ation Shop Draw ngs; GA

Shop drawi ngs shall consist of illustrations, schedul es, performance
charts, instructions, brochures, diagrans, and other information to
illustrate the requirements and operation of the system Shop draw ngs
shall be provided for fans, filters, controllers, and associ ated
appurtenances. Draw ngs shall include an electrical connection diagramfor
each pi ece of nechanical equi pnent having nore than one automatic or manual
el ectrical control device; schedule of all air diffusers, registers, and
grilles indicating |location, size, type, specified air quantity, velocity,
t hrow, sound power |evel values, and static pressure; ductwork |ayout

drawi ngs showing the | ocation of all supports and hangers, typical details
for hangers, gauge reinforcenent, reinforcenent spacing rigidity
classification and seal classification in accordance with SMACNA st andards;
and a schedul e of danper sizes with | eakage and fl ow characteristic charts.
Drawi ngs shall show any other details required to denpnstrate that the
system has been coordinated and will properly function as a unit and shall
show equi prent rel ationship to other parts of the work, including

cl earances required for maintenance and operation. Specific shop draw ngs
shall include the foll ow ng:

(a) Make-Up-Air Unit. Include perfornmance data, dinmensional
information, and installation details. Provide shop drawi ngs on the
factory roof curb. Conplete wiring and control diagranms and schematics
shal | be provided.

(b) Roof Exhaust Fans, Wall Ventilators, and Ceiling Fans. |Include
performance data and installation details. Include wiring and control data.

SD-06 I nstructions
Framed I nstructions; FIO
Framed I nstructions. Franed instructions under glass or in |am nated
plastic, including wiring and control diagrams show ng the conplete | ayout
of the entire system including equipnent, ductwork, danpers, and control

sequence, shall be posted where directed. Condensed operating instructions
expl ai ni ng preventive mai ntenance procedures, mnethods of checking the
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system for normal safe operation, and procedures for safely starting and
stopping the system shall be prepared in typed form framed as specified
above for the wiring and control diagrans and posted beside the diagrans.
Proposed di agrams, instructions, and other sheets shall be submitted prior
to posting. The framed instructions shall be posted before acceptance
testing of the systens.

SD-09 Reports
Per f ormance Test Reports; FIO

Upon conpletion and testing of the installed system test reports shall be
subnmitted in booklet formshowing all field tests performed to adjust each
component and all field tests performed to prove conpliance with the
specified performance criteria. Each test report shall indicate the final
position of controls.

SD-13 Certificates
Certificates of Conpliance; FIO

VWhere materials or equi pment are specified to conply with requirenents of
the ARI, ASHRAE, ASME, etc. proof of such conpliance shall be submtted

The label or listing of the specified agency will be acceptabl e evi dence.
In lieu of the label or listing, a witten certificate nay be submtted
froman approved, nationally recognized testing organization equi pped to
perform such services, stating that the itens have been tested and conform
to the requirements and testing nethods of the specified agency. As an
alternative to the above requirenments, the manufacturer may subnmit a

st andard conput er product selection printout based on the manufacturer's
certified test data. Mnufacturer shall certify that the conputer sel ected
equi pment neets the requirements of ARl or ASHRAE and will neet the
capacity indicated on drawi ngs. Where equipnment is specified to conformto
requi rements of the ASME Boil er and Pressure Vessel Code, the design,
fabrication, and installation shall conformto the code.

SD-19 Operation and Mi ntenance Manual s
Operating Instructions; FIO

Operating Instructions. The Contractor shall furnish six conplete copies
of instructions outlining the step-by-step procedures required for system
start-up, operation, and shutdown. The instructions shall include the
manuf act urer's name, nodel nunber, service manual, parts list, a conplete
set of shop drawi ngs, and brief description of all equiprment and their
basi c operating features.

Mai nt enance | nstructions; FIO

Mai nt enance Instructions. The Contractor shall furnish six conplete copies
of mai ntenance instructions |listing routine mai ntenance procedures,
possi bl e breakdowns, repairs and a troubl eshooting guide. The instructions
shal | include equiprent [ayout and sinmplified wiring and control diagrans
for the systemas install ed.

PART 2 PRODUCTS

2.1 GENERAL REQUI REMENTS
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2.

1.1 St andard Products

Mat eri al and equi pnent shall be standard products of a manufacturer

regul arly engaged in the manufacturing of such products, which are of a
simlar material, design and workmanshi p. The standard products shall have
been in a satisfactory conmercial or industrial use for 2 years prior to
bi d opening. The 2-year use shall include applications of equiprment and
mat erials under simlar circunstances and of simlar size. The 2 years
experience nmust be satisfactorily conpleted by a product which has been
sold or is offered for sale on the commerci al market through

adverti senments, manufacturers' catal ogs, or brochures. Products having

| ess than a 2-year field service record will be acceptable if a certified
record of satisfactory field operation, for not | ess than 6000 hours

excl usive of the manufacturer's factory tests, can be shown. The equi prent
items shall be supported by a service organization. The Contractor shal
subnmit a certified list of qualified permanent service organization and
qgual i fications. These service organizations shall be reasonably conveni ent
to the equi pment on a regul ar and enmergency basis during the warranty
period of the contract. Installation of equipnment shall conformto NFPA 90A
and NFPA 91.

.1.2 Asbest os Prohi bition

Asbest os and asbestos-containing products shall not be used.

.1.3 Nanepl at es

Each maj or component of equi pnent shall have the manufacturer's nane,
address, type or style, nodel or serial number, and catal og nunber on a
pl ate secured to the item of equipment.

.1.4 Equi prent Guards and Access

Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and
other rotating parts so |ocated that any person may cone in close proximty
thereto shall be encl osed or guarded. High-tenperature equipnent and

pi ping so | ocated as to endanger personnel or create a fire hazard shall be
guarded or covered with insulation of a type specified for the service

.1.5 Verification of Di mensions

The Contractor shall become fanmiliar with all details of the work, verify
all dimensions in the field, and shall advise the Contracting Oficer of
any di screpancy before perform ng work.

.1.6 Del ivery and Storage

Al'l equi prent delivered and placed in storage shall be stored with
protection fromthe weather, humdity and tenperature variations, dirt and
dust, or other contani nants.

.2 MATERI ALS AND EQUI PMENT

.2.1 Fl exi bl e Duct Connect or

Fi brous glass fabric coated with inorganic el astonmeric compound suitable
for installation in | ocations as indicated. The conposite system shal
comply with UL 214 and be classified as flane retarded fabrics in the UL
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Buil ding Materials Directory.
. 2.2 Nonnetal | i c Gaskets

Gaskets shall be nonasbestos conpressed material in accordance with ASME
B16. 21, 1/16-inch thickness, full face or self-centering flat ring type.
The gaskets shall contain aram d fibers bonded with styrene butadi ene
rubber (SBR) or nitrile butadiene rubber (NBR). NBR binder shall be used
for hydrocarbon servi ce.

.2.3 Iron and Steel Sheets
.2.3.1 Corrosi on Resistant Sheets

ASTM A 167, Class 304 or Class 316, Finish 1. Gauge nunbers refer to
United States Standard Gauge.

.2.3.2 Gal vani zed Sheets

ASTM A 527, ASTM A 528, or ASTM A 642, with general requirenents conform ng
to ASTM A 525. Gauge nunbers refer to Manufacturer's Standard Gauge.

.2.4 El ectri cal

El ectrical notor-driven equi pnent specified shall be provided conplete with
not or and accessories listed under equi pnment description. Roof exhaust
fans shall be provided with conbination notor starter and di sconnect
mounted on the fan. Make-Up-Air Unit shall also be provided with a

conbi nation notor starter and disconnect nmounted on the unit. Electric

equi pnrent and wiring shall be in accordance with SECTI ON: LOCK ELECTRI CAL
WORK. Electrical characteristics shall be as indicated or specified.

Mot or starters shall be provided, when specified, conplete with thernal
overl oad protection and other appurtenances necessary for the notor control
i ndi cated on the drawi ngs and in accordance with SECTI ON: LOCK ELECTRI CAL
WORK. Each motor shall be of sufficient size to drive the equi pment at the
specified capacity wi thout exceeding the nameplate rating of the notor.
Motors shall be in accordance with NEMA MG 1. Manual or automatic control
and protective or signal devices required for the operation specified, and
any control wiring required for controls and devices, but not shown, shall
be provided. Al electrical work shall conformto the National Electrical
Code, NFPA 70.

.2.5 Make-Up Air Unit MAU- 101

(MAU-101) shall be an indirect fired, packaged unit consisting of; heat
exchanger, bl ower, casing, burner, induced draft fan, controls, pre-wred
control cabinet, |ouvered and screened inlet hood (rainhood), and filter
section. MAU shall be horizontal with supply air discharge fromthe bottom
of the unit. Provisions for return air (frombottom shall be

i ncorporated. For tenperature controls see SECTI ON: HEATI NG VENTI LATI NG
AND Al R CONDI TI ONI NG CONTROL SYSTEMS. Unit shall be designed to be
installed on a pre-fabricated roof curb. Roof curb shall be provided by

t he MAU manuf acturer.

a. Burner shall be designed to operate on #2 fuel oil. Burner shall
be two stage power type with spark ignition. Heat transfer shall be
stainl ess steel.

b. Unit shall be weatherproof and designed for outdoor installation.
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2.

Casing shall be 18 gage double walled, rigidly reinforced by nmeans of
an angle iron frame. Casing shall be painted with two coats of epoxy
primer with final coat of polyurethane. Final color shall be gray.
Al'l fasteners shall be stainless steel.

c. Blower compartnent shall be constructed of an angle iron frane and
provided with DWDI forward curved multi blade fans, turned and tapered
polished shaft, with two bearings per shaft, self aligning
pre-lubricated pillow bl ock bearings, access door, adjustable notor
base, fan statically and dynanically bal anced. Bearings shall have a
m nimum L-10 life of 80,000 hours. Fan shall be tested in accordance
wi th AMCA standards and shall bear AMCA seal

d. Control cabinet shall be NEMA 4X supplied with dead front

combi nati on mai n di sconnect switch and nagnetic notor starter, fuses,
fuse bl ocks, overloads, relays, burner service switch, termnal strips,
power transforner, burner safety relay, pre-purge control, flane
supervision control, fan and limt switch, draft switch, fan toggle
switch, photo cell, conmbustion air proving switch and an ignition
transformer.

e. Econom zer option shall be provided with the nake-up-air unit.
Econom zer shall allow up to 75% of the total air volune of the fan to
be returned fromthe buil di ng space.

2.6 Econonm zer Boxes

Econom zer boxes shall be provided for control of outside air and return
air on furnaces F-101 and F-102 as shown. Econom zer boxes shall be
factory assenbled. All control systems for operation shall be furnished
along with the unit. Tenperature and enthal py control shall be provided.
Econom zer box shall provide mninum outside air volume up to 100% out si de
air.

.3 DUCTWORK AND ACCESSORI ES

.3.1 Sheet Metal Ductwork

Ductwork shall be constructed of gal vani zed steel sheets. Unless otherw se
i ndi cated or specified, sheet nmetal ductwork shall conmply with SMACNA HVAC
Duct Construction Standards; refer specifically to Tables 1-3 through 1-19
for sheet nmetal gage. Ductwork sizes indicate inside clear dinmensions and
shall be straight and smooth on the inside with joints neatly finished
Ducts shall be secured and anchored to the building structural conponents
and fram ng, and shall be fabricated and supported in such a manner as to
prevent vibration and pul sation under operating conditions. All duct
joints shall be constructed and sealed in accordance with the applicable
SMACNA HVAC Duct Construction Standards. Al ductwork shall be
substantially airtight with no audible | eaks, no dust marks showi ng at duct
joints, connections to equipnment, grilles, registers, and diffusers. All
duct joints and transverse and | ongitudi nal seans shall be sealed as
required for sheet nmetal work specified i n PARAGRAPH. EQUI PMENT/ SHEET METAL
| NSTALLATI ON

.3.1.1 Transitions

Diverging air flow transitions shall be made with each side pitched out a
maxi mum of 20 degrees, for an included angle of 40 degrees. Transitions
for converging air flow shall be nmade with each side pitched in a maxi num
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of 30 degrees, for an included angle of 60 degrees, or shall be as
i ndi cat ed.

.3.1.2 Fittings

Square el bows, fittings, and branch take-offs shall be designed and
constructed as specified in SMACNA. \Werever practicable, elbows shall be
radius type with a centerline radius of 1-1/2 tines the width or dianmeter
of the duct. Where space does not permt, the use of short radius el bows
having a minimumradius of 1.0 tines the width or dianmeter of the duct, or
square elbows with factory fabricated turning vanes nmay be used.

.3.2 Fl exi bl e Duct Connecti ons

A flexible duct connector approximtely 6 inches in width shall be provided
where sheetnetal connections are made to fans or where ducts of dissimlar
netal s are connected. For round ducts, the flexible material shall be
secured by stainless steel or zinc-coated, iron clinch-type draw bands.

For rectangul ar ducts, the flexible material |ocked to nmetal collars shal
be installed using SMACNA duct construction nmethods. The conposite
connector system shall conmply with UL 214 and be classified as
"flame-retarded fabrics" in UL Building Materials Directory.

.3.2.1 Fl exi bl e Duct

Fl exi bl e duct is required for making final connections to equi pment as

i ndi cated on the drawi ngs. Flexible ducts shall be factory preinsul ated
type conposed of a corrosion-resistant reinforcing wire helix permanently
bonded and enclosed in an airtight polyester film then covered with a
1-1/2 inch thick, 3/4-pound per cubic foot density glass fiber insulation
bl anket sheathed in a vapor barrier of netalized polyester glass nesh
material. Flexible duct shall conply with requirenents of SMACNA Fi brous
G ass Duct Construction Standards and/or NFPA 90A and be listed as Class 1
Air Duct Material per UL 181. Flexible duct shall be Wrenold Type WK, or
equal .

.3.3 Duct Access Doors

Access doors shall be provided in ductwork at all automatic danpers, fire
dampers, coils, thernostats, and other apparatus requiring service and
i nspection in the duct system and unless otherw se shown, shall conformto
appl i cabl e SMACNA HVAC Duct Construction Standards. Access doors shall be
provi ded upstream and downstream of coils. Doors shall be mninmm 15 by 18
i nches, unl ess otherwi se shown. Where duct size will not accommpdate this
si ze door, the doors shall be nade as |large as practicable. Doors 24 by 24
inches or |arger shall be provided with fasteners operable from both sides.
Doors in insulated ducts shall be the insulated type. Leakage around
access doors shall be linited to 5 percent or |less of the design flow

.3.4 Fire Danpers

Fire danpers shall be provided where indicated and in ducts passing through
fire rated partitions or walls. Fire danpers shall conformto UL 555.

Fire danpers shall be the automatic operating type approved for the
protection of openings in fire rated walls and partitions and shall be
installed in accordance with the conditions of their approval and the

manuf acturer's instructions. Furnish |ow velocity fire danpers |abel ed for
Class B, 1-1/2 hour protection; franme Type B for rectangul ar duct. Hinged
access doors shall be provided in the ducts to nake all fire danpers
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accessi bl e for inspection and mai ntenance, and shall be as specified for
duct access doors. Oher designs that have been tested by an independent
nationally recogni zed testing organi zation and conply with the requirenments
set forth in NFPA 90A are acceptable. Unless otherw se indicated, the
installation details given in NFPA 91 and in SMACNA Fire, Snpoke and

Radi ati on Danper Installation Guide for H/AC Systens (SMACNA Install Fire
Danp HVAC) for fire danpers shall be foll owed.

.3.5 Duct Sl eeves, Framed Prepared Openings, Closure Collars
.3.5.1 Duct Sl eeves

Duct sl eeves shall be provided for all round ducts 15 inches in dianeter or
| ess passing through floors, walls, ceilings, or roof, and installed during
construction of the floor, wall, ceiling, or roof. Round ducts |arger than
15 inches in dianeter and all square and rectangul ar ducts passing through
floors, walls, ceilings, or roof shall be installed through framed prepared
openi ngs. Contractor shall be responsible for the proper size and |ocation
of sl eeves and prepared openings. Sleeves and framed openings are al so
required where grilles, registers, and diffusers are installed at the

openi ngs. Franed prepared openi ngs shall be fabricated from 20-gauge

gal vani zed steel, unless otherw se indicated. Sleeve shall provide 1-inch
cl earance between the duct and the sleeve or 1-inch clearance between the

i nsulation and the sleeve for insulated ducts.

.3.5.2 Framed Prepared Openings

Openi ngs shall have 1-inch cl earance between the duct and the opening or
1-inch clearance between the insulation and the opening for insulated ducts.

.3.5.3 Cl osure Collars

Coll ars shall be fabricated of gal vani zed sheet nmetal not |ess than 4

i nches wi de, unless otherw se indicated, and shall be installed on exposed
ducts on each side of walls or floors where sleeves or prepared openings
are provided. Collars shall be installed tight against surfaces. Collars
shall fit snugly around the duct or insulation. Sharp edges of the collar
around insul ated duct shall be ground snmooth to preclude tearing or
puncturing the insulation covering or vapor barrier. Collars for round
ducts 15 inches in dianeter or less shall be fabricated from 20-gauge

gal vani zed steel. Collars for round ducts |arger than 15 inches and al
square, and rectangul ar ducts shall be fabricated from 18-gauge gal vani zed
steel. Collars shall be installed with nails on maxi num 6-inch centers,

except that not less than four nails shall be used.
.3.6 Di ffusers, Registers, and Gilles

Units shall be factory-fabricated of corrosion-resistant steel and shal
distribute the specified quantity of air evenly over space intended w thout
causi ng noticeable drafts, air novenent faster than 50 fpmin occupied
zone, or dead spots anywhere in the conditioned area. CQutlets for

di ffusion, spread, throw, and noise |level shall be as required for
specified performance. Perfornmance shall be certified in accordance with
ADC 1062: GRD. Inlets and outlets shall be sound rated and certified in
accordance with ADC 1062: GRD i n sound power level, dB referenced to 10 to
the mnus twel fth-power watt, in octave bands 2 through 8. Diffusers and
regi sters shall be provided with vol une danmper with accessibl e operator as
schedul ed on drawi ngs. Vol une danpers shall be opposed bl ade type for al
di ffusers and registers. \Were the inlet and outl et openings are |ocated
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| ess than 7 feet above the floor, they shall be protected by a grille or
screen in accordance with NFPA 90A. Finish shall be factory standard
baked-on enamel finish; coordinate color with architect.

.3.6.1 Di f fusers

Di ffusers shall be square or rectangular type, with fixed or adjustable air
di scharge pattern, as indicated by nodel type on draw ng schedul es.

Ceiling mounted units shall be furnished with antismudge devices, unless
the diffuser unit minimzes ceiling smudgi ng through design features.

Di ffusers shall be provided with air deflectors of the type indicated.
Ceiling mounted units shall be installed with rinms tight against ceiling.
Sponge rubber gaskets shall be provided between ceiling and surface nounted
di ffusers for air |eakage control. Suitable trimshall be provided for
flush mounted diffusers. Duct collar connecting the duct to diffuser shal
be airtight and shall not interfere with volume controller. Return or
exhaust units shall be simlar to supply diffusers.

.3.6.2 Registers and Gilles

Units shall be single deflection, fixed horizontal or vertical |ouver type.
Regi sters shall be provided with sponge-rubber gasket between flanges and
wall or ceiling. Wall supply registers shall be installed at |east 6
i nches below the ceiling unless otherwi se indicated. Return and exhaust
registers shall be located 6 i nches above the floor unless otherw se
indicated. Gilles shall be as specified for registers, wthout volune
control danmper. Eggcrate exhaust grille shall have a 1/2" x 1/2" x 1/2"
grid size.

.3.7 Louvers

Louvers shall be furnished for installation in exterior walls which are
directly connected by ductwork to air handling equi prent. Louvers shall be
anodi zed al um num constructi on. Louvers shall be all wel ded construction,
16 gauge m ni mum

.3.8 Danper s

Bl ank-of f plates, transitions, or heavy-duty, flexible, fiberglass fabric
connectors required to install the danpers in the duct system shall be
provi ded as part of the ductwork. Danper franmes shall be constructed of
13- gauge gal vani zed sheet metal and shall have flanges for duct mounting.
Bl ades shal |l be gal vani zed, parallel or opposed, as required, and suitable
for the air velocities and use to be encountered in the system The
dampers shall be provided with replaceabl e edge seals, installed along the
top, bottom and sides of the frane and each bl ade. Neoprene seals and
bronze sl eeve, nylon or ball bearings shall be able to wthstand
tenmperatures ranging fromm nus 20 degrees F to plus 200 degrees F.
Danpers shall be rated for |ow | eakage in the full closed position, at 50
i nch-pound torque applied by the control operator. Danpers shall not |eak
air in excess of 6 cfmper square foot at 4 inches water gauge static
pressure.

.3.8.1 Danper s
Danpers shall be furnished with accessi bl e operating mechani sms. \Were
operators occur in finished portions of the building, operators shall be

chromumplated with all exposed edges rounded. Mnual volunme contro
dampers shall be operated by | ocking-type quadrant operators. Danpers
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shall be 2 gauges heavier than the duct in which installed. Unless

ot herwi se indicated, multil eaf danpers shall be opposed bl ade type with
maxi mum bl ade wi dth of 12 inches. Access doors or panels shall be provided
for all conceal ed danper operators and | ocking setscrews. Unless otherw se
i ndi cated, the | ocking-type quadrant operators for danmpers, when installed
on ducts to be thermally insul ated, shall be provided with stand-off
nmount i ng brackets, bases, or adapters to provide clearance between the duct
surface and the operator not |ess than the thickness of the insulation.
Stand-of f nmounting itens shall be integral with the operator or standard
accessory of the danper manufacturer. Vol une danmpers shall be provided
wher e indi cated on draw ngs.

.3.9 Danper Operators

Operators shall be provided for each automatic danper. The operator shal
be of sufficient capacity to operate the danper or val ve under al
conditions, as specified, against system pressure encountered. Each
operator shall be full-proportioning or two position type as specified
under sequence of control and shall be provided with spring-return for
normal |y closed or normally open position, as indicated, for fire, freeze,
or noi sture protection on power interruption. Al proportioning operators
shall be provided with positive positioning devices or indicators, as
specified for control indicating devices. For |arge danpers requiring
several operators, a pilot on one actuator supplying all operators shall be
provi ded for proper operation when recomrended by the manufacturer of the
danmper. Danper operating speeds shall be selected or adjusted so that the
operators will remain in step with the controller w thout hunting,
regardl ess of |load variations. Operators acting in sequence with other
operators shall have adjustment of the control sequence as required by the
operating characteristics of the system Electric and electronic

nodul ati ng operators shall be of the hydraulic or oil-imersed gear-train

t ype.

.3.10 | nt ake Hoods

I nt ake hoods shall be constructed from gal vani zed steel with mininum 16
gauge base and 18 gauge hood. All surfaces shall be coated with pol yester
reinforced fiberglass or an equival ent coating system Bird and insect
screen shall be provided. Bird screen shall be mninmm 16 gauge gal vani zed
steel. Bird and insect screen shall be installed in a renovable frane.

The Contractor shall be responsible for the design of this system

i ncl udi ng any necessary supports for the insect screen. All fasteners
shall be stainless steel. |Intake hoods shall be designed and installed for
snow | oad of 40 psf and wind | oad of 80 nph.

.4 DUCT | NSULATI ON

Refer to SECTI ON: THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS for duct
i nsul ation specifications.

4.1 Exposed Rectangul ar Duct

Provide 1-1/2 inch thick, 3 Ib/cu. ft. density fiberglass rigid insulation
with a FSK vapor barrier and an all purpose (AP) bl eached outer paper
suitable for external painting. A mnimmthermal resistance of 5.5 (sq.
ft. x degrees F x hrs. per BTU) at 75 degrees F is required.

4.2 St andi ng Seans
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I nsul ate standi ng seans and stiffeners which protrude through the
insulation with 0.6 Ib/cu. ft. density, 1-1/2 inch thick, unfaced, flexible
bl anket insulation. As a vapor seal, use 8 ounce canvas with vapor barrier
coating. Insulation should not prevent adjustnment of danper operators.

.5 FANS
.5.1 CGener a

Roof exhaust fans shall be provided with conmbination notor starter and

di sconnect nounted on the frame of the fan. Fans shall be tested and rated
in accordance with AMCA 210, AMCA 300 and ASHRAE 68. Fans shall be
connected to the notors either directly or indirectly with V-belt drive as
speci fied bel ow or as schedul ed on the drawi ngs. V-belt drives shall be
desi gned for not |less than 150 percent of the connected driving capacity,
and mot or sheaves shall be adjustable to provide not |ess than 20 percent
fan speed variation. Sheaves shall drive the fan at such speed as to
produce the specified capacity when set at the approxi mate mni dpoint of the
sheave adjustnent. Modtors for V-belt drives shall be provided with
adjustable rails or bases. Renovable nmetal guards shall be provided for

all exposed V-belt drives, and speed-test openings shall be provided at the
center of all rotating shafts. Fans shall be provided with personnel
screens or guards on both suction and supply ends, except that the screens
need not be provided, unless otherw se indicated, where ducts are connected
to the fan. Fan and notor assenblies shall be provided with

vi bration-isolation supports or mountings. Vibration-isolation units shal
be standard products with published | oading ratings, and shall be single
rubber-in-shear, double rubber-in-shear, or springs unless otherw se

i ndicated. Each fan shall be selected to produce the capacity required at
the fan total pressure indicated. Fan performance curve for each fan shal
be subnitted at the time the proposed testing programis submtted. Sound
power data for each fan in all octave bands at m d-frequencies shall be
subnmitted. The sound power |evel values shall be obtained in accordance
with AMCA 300. Standard AMCA arrangenent, rotation, and di scharge shall be
as indi cat ed.

.5.2 Cei l i ng- Mount ed Exhaust Air Fan

Cei l i ng-mount ed exhaust air fans shall be of the centrifugal direct drive
type as schedul ed. The fan housings shall be constructed of steel.

Gille, duct collar and integral backdraft danper shall be constructed of
steel. The fan wheel shall be galvanized steel, forward curved, statically
and dynami cal ly bal anced. Fan shall include an acoustically insulated
housi ng and be designed for |ow sound | evels. Mtor shall be shaded pol e
with built-in thermal overload protection.

.5.3 Power Roof Ventil ators

Power roof ventilators shall be of the centrifugal type with a weatherti ght
housi ng and turned down rectangul ar base constructed of alum num Fan

di schar ge openi ngs shall be provided with franed and renovabl e 2-inch
stainless steel wire mesh bird screens suitable for the weatherti ght

housi ngs. All fasteners shall be stainless steel. Sealed, permanently

| ubricated sleeve, roller, or ball bearings with provision for end thrust
shall be provided. Modtor enclosures shall be totally enclosed type.

Combi nati on notor starters and di sconnects shall be provided with the fans.
Mot or - oper at ed backdraft danpers shall be provided as indicated. Mdtors
shall be provided with factory installed and wired safety di sconnect switch

nmount ed under the fan housing adjacent to the notor.
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5.4 vall Ventilators

Fans shall be propeller type, assenbled on a reinforced netal panel with
venturi opening spun into panel. Fans shall be furnished with wall
mounting collar. Fans shall be fitted with wheel and notor side netal or

wi re guards which have a corrosion-resistant finish. Mtor enclosure shal
be totally enclosed type. Mdtor-operated control danpers shall be provi ded
where indicated. Wall fans shall be provided with notor side guard
conform ng to OSHA st andards.

PART 3 EXECUTI ON

3.

3.

1 GENERAL REQUI REMENTS
1.1 Wl di ng

Al'l wel ding of piping and general welding shall be done in accordance with
qual i fi ed procedures in accordance with Section | X, ASME Boil er and
Pressure Vessel Code or AWS Structural Welding Code. Contracting Oficer
shall be furnished with a list of qualified procedures and a list of names
and identification synmbols of qualified welders.

1.2 Field Training

Contractor shall conduct a training course for the |ock personnel in the
operation of all mechanical equipnent. The training tinme shall cover a
total of four hours of normal working tinme. Training shall cover al
aspects of the mai ntenance and operation of equi pnent. Training course
shall start after the systemis functionally conpleted but prior to final
acceptance tests. The field instructions shall cover all of the itens
contained in the operating and mai ntenance instructions, as well as
demonstrati ons of routine maintenance operations. Contracting O ficer
shall be notified at |east 14 days prior to date of proposed conduction of
t he training course.

.1.3 Dr awi ngs

Because of the small scale of the drawings, it is not possible to indicate
all offsets, fittings, and accessories that may be required. The
Contractor shall coordinate the plunbing, fire protection, electrical,
structural and finish conditions that would affect the work to be perforned
and shall arrange such work accordingly, furnishing required ductwork

of fsets, fittings, and accessories to neet such conditions.

.1.4 Contractor

One contractor shall be responsible for coordinating and installing both
the heating and air conditioning systenms, ducting, and controls.

.2 PAI NTI NG AND FI NI SHI NG

. 2.1 Factory Coating

Ferrous netal items shall be factory finished with the manufacturer's
standard finish. Itenms |ocated outside the building shall have weat her
resistant finishes.
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. 2.2 Field Painting

Finish painting of items only prined at the factory and surfaces not
specifically noted otherwi se are specified in SECTI ON:  PAI NTI NG

.3 | NSTALLATI ON OF DUCT | NSULATI ON

.31 Ducts W thout Insulation

Duct insulation shall be omtted on the follow ng, unless otherw se noted:
(a) Exhaust air ducts.

(b) Return air ducts for the 1st level of the building. Return air
ducts on the second | evel shall be insul ated.

.3.2 Ducts Wth I nsul ati on
.3.2.1 Fresh Air | ntake Ducts

Ducts for fresh air intake shall be insulated to a thickness of 1-1/2
i nches.

.3.2.2 Rect angul ar Duct s

For rectangul ar ducts, rigid insulation shall be secured to the duct by
nmechani cal fasteners on all four sides of the duct, spaced not nore than 12
i nches apart and not nore than 3 inches fromthe edges of the insulation
joints. A mnimmof two rows of fasteners shall be provided for each side
of duct 12 inches and larger. One row shall be provided for each side of
duct less than 12 inches.

.3.3 Instal |l ati on

Duct insulation shall be formed with m nimum jacket seams, and in no case
shall a jacket seam be allowed on or within 3 inches of the duct corner.

I nsul ati on shall be brought up to standi ng seans, reinforcing, and other
vertical projections and shall not be carried over. Vapor barrier jacket
shall be continuous across seans, reinforcing, and projections. Wen

hei ght of projections is greater than the insulation thickness, insulation
and jacket shall be carried over.

a. Insulation shall be inpaled on the fasteners; self-1ocking washers
shall be installed and the pin trinmed and bent over.

b. Joints in the insulation jacket shall be sealed with a 4-inch wi de
strip of the sane material as the vapor barrier jacket. The strip
shall be secured with Class 2 adhesive and stapled. Staples and seans
shall be sealed with a brush coat of vapor barrier coating.

c. Breaks and ribs or standing seam penetrations in the jacket

mat erial shall be covered with a patch of the sane material as the
jacket. Patches shall extent not |less than 2 inches beyond the break
or penetration and shall be secured with Cl ass 2 adhesive and stapl ed.
Staples and joints shall be sealed with a brush coat of vapor barrier
coati ng.

d. At jacket penetrations such as hangers, thernonmeters, and danper
operating rods, the voids in the insulation shall be filled and the
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penetrations sealed with a brush coat of vapor barrier coating.

e. Insulation ternmi nations and pin punctures shall be seal ed and
flashed with a reinforced vapor barrier coating finish. The coating
shal |l overlap the adjoining insulation and uninsul ated surface 2
inches. Pin puncture coatings shall extend 2 inches fromthe puncture
in all directions.

4 EQUI PMENT/ SHEET METAL | NSTALLATI ON
Wrk shall be installed as shown and in accordance with the manufacturer's

di agranms and recomendati ons. Equi prent and sheet netal to be coordinated
and installed by the same heating and cool i ng subcontractor.

4.1 Equi prrent

Frames and supports shall be provided for fans, danpers, and other sinilar

items requiring supports. Contractor shall refer to and foll ow the Genera

Not es on structural draw ngs when addi ng additional steel for installation.
Fans shall be ceiling or wall hung, as indicated on draw ngs. The nethod

of anchoring and fastening shall be as suggested by manufacturer according

to fan position indicated on drawing. |solators shall be selected and

si zed, based on | oad-bearing requirenents and the | owest frequency of

vi bration to be isol ated.

.4.2 Access Panel s

Access panel s shall be provided for all conceal ed fans, controls, danpers,
and items requiring inspection or maintenance. Access panels shall be of
sufficient size and so |located that the concealed itens may be serviced and
mai nt ai ned or conpletely renpved and repl aced. Access panels shall be in
compl i ance with SMACNA st andards.

.4.3 Sheet net al Wor k

.4.3.1 Fl exi bl e Connectors

Components of the air distribution systemshall be nechanically fastened to
flexi ble connectors with equally spaced drivescrews, and joints shall be
sealed with sealing conpound and duct tape as recommended i n SMACNA HVAC
Duct Construction Standards for the appropriate pressure class.

Preinsul ated fl exible connectors and flexible duct shall be attached to

ot her conponents in strict accordance with the latest printed instructions
of the manufacturer to insure a vapor tight joint. Hangers, when required
to suspend the connectors, shall be of the type recommended by the
connect or or duct manufacturer and shall be provided at the intervals
recommended.

.4.3.2 Duct Test Hol es

Hol es with patches or threaded plugs and holes in ducts and pl enuns shal

be provided where directed or necessary for using pitot tubes for taking
air measurenments to bal ance the air systens. At each of these |ocations
where ducts or plenuns are insul ated, extension shall be provided with plug
fittings.

.4.3.3 Sl eeved and Framed Openi ngs

Space between the sleeved or framed opening and the duct or the duct
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i nsul ation shall be packed as specified in SECTI ON: CAULKI NG AND SEALANTS.
3.4.3.4 Duct Supports for Sheet Metal Ductwork

Duct supports for sheet metal ductwork shall be in accordance with SMACNA
HVAC Duct Construction Standards, unless otherw se specified. Supports on
the risers shall allow free vertical movenment of the duct. Supports shal
be attached only to structural fram ng nenbers and concrete slabs. Supports
shall not be anchored to nmetal decking unless a nmeans is provided and
approved for preventing the anchor from puncturing the nmetal decking.

VWhere supports are required between structural fram ng nenbers, suitable
intermediate metal fram ng shall be provided and detailed. Were C-clanps
are used, retainer clips shall be provided. Friction beam clanps indicated
in SMACNA HVAC Duct Construction Standards, will not be used

3.4.3.5 Rect angul ar Duct Joints

Joi nts between sections of duct and between ducts and fittings shall be
made with either gasketed flanged connection, welded flanged joints, or
other joints recommended i n SMACNA HVAC Duct Construction Standards, and
shall be reinforced at the joints and between the joints as recomended.
All joints and all transverse and | ongitudinal seans shall be made airtight
wi th maxi mum | eakage as recommended in SMACNA, or as specified, using the
seal ants and nethods listed in the SMACNA HVAC Duct Construction Standards
for the appropriate pressure cl ass.

3.5 ADJUSTI NG, BALANCI NG TESTI NG AND | NSPECTI ONS
3.5.1 Testing, Bal ancing, and Adjusting

Testing, bal ancing and adjusting shall be performed by firnms certified by
the Associated Air Bal ance Council or the National Environment Bal anci ng
Bureau or by firnms qualifying in conpliance with the paragraph on

per f or mance.

3.5.2 Per f or mance

Performance of this work by firns specializing in the testing, bal ancing,
and adjusting of heating, ventilating, and air-conditioning systens will be
acceptabl e provided that adequate docunentation attesting to the testing
firm s conpetence has been subnitted to and approved by the Contracting
Oficer. The testing firmshall have on its staff a registered

prof essi onal engi neer who shall be responsible for the accuracy of the

bal anci ng procedure and test data. Testing and bal anci ng procedures shal
be in accordance with AABC National Standards for Total Systems Bal ance or
NEBB Procedural Standards for Testing-Adjusting-Bal anci ng of Environnent al
Systens or SMACNA HVAC Systens Testing, Adjusting and Bal ancing. Firm
shal | provide proof of having successfully conmpleted a nmininum of five
projects of simlar size and scope.

3.5.3 Procedure

Testing, bal ancing, and adjusting shall be performed in accordance with
AABC National Standards for Total Systens Bal ance or NEBB Procedura

St andards for Testing-Adjusting-Bal anci ng of Environnmental Systens, using
approved field instruments specified and rendering a concise, certified
report of results.

3.5.4 Field Tests
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3.

Proposed testing program shall be subnitted to the Contracting Oficer at

| east 2 weeks prior to the scheduled test to assure agreenent as to
personnel and instrumentation required and the scope of testing program
Tests shall be conducted in the presence of the Contracting O ficer who
shall be given 2 days notice before any test is to be conducted. Water and
electricity required for the tests will be furnished by the Governnent.

Any material, equipnent, instruments, and personnel required for the tests
shall be provided by the Contractor.

.5.4.1 Duct wor k

Supply, return and exhaust ducts, plenuns, and casings shall be |eak tested
and made substantially airtight with no audible |eaks, and maxi mum | eakage
of 5 percent of systemoperating air flow at static pressure indicated for
the system Joints shall be sealed as described by the SMACNA HVAC Duct
Construction Standards.

.5.5 Cl eani ng and Adj usti ng

I nsi de of fans, ducts, plenums, and casing shall be thoroughly cleaned of
all debris and blown free of all small particles of rubbish and dust and
then shall be vacuum cl eaned before installing outlet faces. Equipnent
shall be wi ped clean, with all traces of oil, dust, dirt, or paint spots
renoved. Tenporary filters shall be provided for all fans that are
operated during construction, and new filters shall be installed after al
construction dirt has been removed fromthe buil ding, and the ducts,

pl enum casings, and other itenms specified have been vacuum cl eaned. System
shall be maintained in this clean condition until final acceptance.
Bearings shall be properly lubricated with oil or grease as recomended by
the manufacturer. Belts shall be tightened to proper tension. Contro

val ves and ot her niscell aneous equi pnent requiring adjustnent shall be
adjusted to setting indicated or directed. Fans shall be adjusted to the
speed indicated by the manufacturer to nmeet specified conditions.

.5.6 Per f or mance Tests

After cleaning, adjusting, and testing are conpleted as specified, each
system shall be tested as a whole to see that all itens performas integra
parts of the system and tenperatures and conditions are evenly controll ed

t hroughout the building. Corrections and adjustments shall be made as
necessary to produce the conditions indicated or specified. Capacity tests
and general operating tests shall be conducted by an experienced engi neer.
Tests shall cover a period of not |ess than one (1) day for each system and
shall denonstrate that the entire systemis functioning in accordance wth
the specifications. Coincidental chart recordings shall be made at points
i ndi cated on the drawi ngs for the duration of the tinme period and shal
record the tenmperature at space thernostats or space sensors, and the

anbi ent tenperature and hunmidity in a shaded and weat her protected area

.5.7 Bal anci ng

.5.7.1 Duct Systens

Duct systens shall be balanced to provide not Iess than their design cfm
Terminal units, registers, and grilles shall be balanced to plus or ninus
10 percent of their design cfm

6 TEST DATA
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Space tenperature and ambi ent tenperature and chart recordi ngs shall be
furnished with the test data to verify proper operation of the
environmental control system Typewritten schedul es of readings taken
during the bal ancing and testing operations indicating the required or
specified reading, the first reading, and the final bal anced readi ng shal
be provided for the foll ow ng:

.6.1 Fans

Test per ASHRAE 68. Size, type, speed in rpm outlet velocity in fpm
static pressure in inches water gauge, air quantity in cfm and notor | oad
i n anperes.

.6.2 Fur naces

Si ze, type, fan speed in rpm outlet velocity in fpm external static
pressure in inches water gauge, total static pressure in inches water
gauge, air quantity in cfm and nmotor |oad in anperes.

.6.3 Ai r Bal ance

.6.3.1 Air Qutlets and Inlets

Size, velocity in fpm and air quantity in cfm

.6.3.2 Duct s

Size, velocity in fpm and air quantity in cfmand | eakage rate, static
pressures in duct.

.6.4 Air-cool ed Condensers

Entering air temperature, leaving air tenperature, condensing and suction
pressures, conpressor voltage and anperage, condenser voltage and anperage.

.6.5 Control Settings

Onsite settings of all automatic controls, including thernostats, safety
controls, mninmm danper settings, fire-safety thernostats, pressure
controls, tenperature controls, and other simlar items shall be provided
in the formof a typed tabulated list indicating type of control, |ocation,
setting, and function.

.6.6 Test Data Format

Final tests reports shall be on prepared fornms required by AABC or NEBB, or
in case of firns approved by the Contracting Officer, the certified tests
reports shall be on recognized forms simlar to those of AABC or NEBB. The

test report shall include space tenperature and anbi ent tenperature and
hum dity chart recordings.

-- End of Section --

15895 - 20 DACWB7- 00- B- 0015



NESESESESESENES

NRRNRNRNNNNNNRNRNNRNRNRNNNNNNRNNNRNNRNNNNNNONRNR
ONBNNNNNNNNOIRNNNNANNNNNNNORNNNNNNONN R

PR RREPRE

SECTI ON TABLE OF CONTENTS
DI VI SION 15 - MECHANI CAL
SECTI ON 15950

HEATI NG, VENTI LATI NG AND Al R CONDI TI ONI NG CONTROL SYSTEMS

CGENERAL

REFERENCES
SUBM TTALS

PRODUCTS

GENERAL REQUI REMENTS

1 St andard Products

2 Power - Li ne Surge Protection

3 Nanepl at es, Lens Caps, and Tags
4 Verification of Dinension

5 Del ivery and Storage

MATERI ALS AND EQUI PMENT

Gener al Equi prrent Requirements
1.1 St andard Signal s
1.2 Ambi ent Tenperature Limts
Wring

2.1 Term nal Bl ocks
2.2 Control Wring for 24-Volt Circuits
2.3 Wring for 120-Volt Circuits
2.4 Anal og Signal Wring Circuits
2.5 I nstrunment ati on Cabl e
2.6 Nonconducting Wring Duct
Actuators and Automatic Control Valves
3.1 Val ve Assenbly
3.2 [Enter Appropriate Subpart Title Here]
3.3 Thr ee- Wy Val ves
3.4 Val ves for Hot-Water Service
3.5 Danper Actuators
3.6 Val ve Actuators
3.7 Positive Positioners

Danper s
.1 Danper Assenbly
.2 Oper ati ng Links
.3 Danper Types
.4 Qutside-Air, Return-Air, and Exhaust-Air Danpers
Snoke Detectors
I nstrunent ati on
.1 Measur enment s
.2 Tenperature Instrunents
Thernost ats
.1 Nonmodul ati ng Room Ther npst at s
2 Room Ther nost at s
3 Modul ati ng Room Ther nost at s
4 Low Tenperature Protection Thernostats (Freezestats)
5 Modul ating Capillary Thernpstats
P
1
I

E R e e

[exNe)]

NNNSNN

ressure Switches
Differential -Pressure Swi tches
ndi cati ng Devi ces

©

15950 - 1 DACWB7- 00- B- 0015



>
4
w

ww

W W W W W wwwwwN -

W00 W WL wWnmwwnwowwwwow

Phhwwwbbbh
~NoUARRRWNE

NESISESESESEISESESESUSTNISIRISINS

NINNNNNNN

Wring

Rm 117)

EF- 108 (Garage)
P-101, P-102)

2.9.1 Ther nonet ers
2.9.2 Ai r-Duct Thernoneters
2.9.3 Accur acy
2.9.4 Pressure Gauges
2.9.5 Low Differential Pressure Gauges
10 Control Devices and Accessories
2.10.1 Ti me C ocks
2.10.2 Regul at ed Power Supplies
2.10.3 Power Line Conditioner (PLC)
11 Pil ot Lights and Manual Switches
12 HVAC System Control Panels
.2.12.1 Panel Assenbly
.2.12.2 Panel El ectrical Requirenents
.2.12.3 Encl osure
.2.12. 4 Mounti ng and Label i ng
.2.12.5 Wring
EXECUTI ON
COORDI NATI ON OF SYSTEMS
| NSTALLATI ON
1 Gener al
2 Devi ce-Mounting Criteria
3 Wring Criteria
4 Controller Qutput Loop Inpedance Limtation
5 Thernost ats
6 Danmper Actuators
7 Room | nst runment Mbunti ng
8 Surge Protection for Transnmitter and Contr ol
SEQUENCE OF OPERATI ON
1 General Requirements
3.1.1 HVAC System Supply Fan Operating
3.1.2 HVAC System Supply Fan Not Operating
2 HVAC System - Furnaces and Direct-Expansi on Cooling Coils
3 Peri meter Baseboard Heat - FT-101, FT-102
4 Unit Heaters - Hot Water (Typical)
5 Unit Heaters - Electric (Typical)
6 Bat hroom and Kit chen Exhaust - Typi cal
7 Ventilation Fan: EF-101 (Electrical Roon
8 Ventilation Fan: EF-102 (General Storage)
9 Ventilation Fan: EF-103 (Generator Room
10 Ventilation Fan: EF-104 (Paint Room RM 115)
11 Ventilation Fans: EF-106 and EF-105 ( GARAGE)
12 Ventilation Fan: EF-107 (SHOP - RM 117)
13 Shop Air Conditioning: RTU 103 (Shop AC Unit,
14 Make-Up Air Unit and Wel di ng Exhaust: MAU- 101,
15 Hot Water Boiler and Distribution Punps (B-101,
16 Emer gency Generat or Danper Sequences

COVMM SSI ONI NG PROCEDURES

DD

Eval uati ons

I tem Check

Weat her - Dependent Test Proce
Confi guration

.1 Two- Poi nt Accur acy Check
.2 Insertion, |Imrersion Tenperature
.3 Aver agi ng Tenperature

dur es

Space- Tenper ature-Control | ed Baseboard Heati ng
Si ngl e- Zone Heating, Direct-Expansi on Cooling

Unit Heater

15950 -

2

DACWB7- 00- B- 0015



3.4.8 Make-up Air Unit

3.4.9 Exhaust Fans

.5 TESTI NG COWM SSI ONl NG AND BALANCI NG

3.5.1 Site Testing

3.5.2 Control System Calibration, Adjustnments, and Comni ssioni ng
3.5.3 Per formance Verification Test

3.5.4 Coordi nation with HVAC System Bal anci ng
3.5.5 Posted | nstructions

.6 TRAI NI NG

3.6.1 Tr ai ni ng- Cour se Requi renments

3.6.2 Tr ai ni ng- Cour se Cont ent

End of Section Table of Contents --

15950 - 3 DACWB7- 00- B- 0015



SECTI ON 15950

HEATI NG, VENTI LATI NG AND Al R CONDI TI ONI NG CONTROL SYSTEMS

PART 1 CGENERAL

This section provides requirenments for installing HVAC control systens and
the particul ar sequence of operation for all heating, cooling, and
ventil ating systens.

1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

Al R MOVEMENT AND CONTROL ASSCCI ATI ON ( AMCA)

AMCA 500 (1983; Rev thru Jul 1986) Test Methods for
Louvers, Danpers and Shutters

AMERI CAN SOCI ETY OF HEATI NG, REFREI FGERATI ON, AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE) STANDARD

ASHRAE GUI DELI NE 1 (1989) cuideline for Comm ssioning of HVAC
Syst ens

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C62. 41 (1991; R 1995) Surge Voltages in
Low Vol t age AC Power Circuits

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEMA 250 (1991) Enclosures for Electrical Equipnent
(1000 Vol ts Maxi mum

NATI ONAL FI RE PROTECTI ON ASSCOCI ATI ON ( NFPA)

NFPA 90A (1996) Installation of Air Conditioning
and Ventilating Systens

1.2 SUBM TTALS
Government approval is required for all subnmittals with a "GA" designation;
subnmittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data

Spare Parts Data; FIO
After approval of the shop drawi ngs, the Contractor shall furnish spare

parts data for each different itemof material and equi pnent specifi ed.
The data shall include a conplete |ist of parts and supplies, with current
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unit prices and source of supply, and a list of the parts recomended by
the manufacturer to be replaced after 1 and 3 years of service. Provide a
copy of this data in the Operating and Mi ntenance Instructions.

SD- 04 Dr awi ngs
HVAC Shop Drawi ngs; GA

Submit items of tenperature control equipnent, wiring, flow diagrans,
sequences of control, instrunent nounting and related details for review
HVAC controllers shall be subnmitted for approval. Shop draw ngs shall be
subnitted as a single package. Manufacturer's equi pnent data and product
specific catalog cuts shall be subnmitted. Catalog cuts shall be in bookl et
formindexed by device type. Where nultiple conponents are shown on a
catal og cut, the application-specific conmponent shall be marked. Di agrans
shall include the follow ng information:

HVAC control system drawi ngs shall include: a drawing index; a list of
symbol s; a series of drawi ngs for each HVAC control system using
abbrevi ati ons, synbols, nonenclature and identifiers as shown on the
contract draw ngs; danper and valve failure positions; valve schedul es;
damper schedul es on 34-inch by 22-inch sheets. All detail draw ngs shal
be delivered together as a conpl ete package. Valve and danper schedul es
may be subnitted in advance but shall be included in the conplete

subnmittal. Each control-systemelenment on a drawi ng shall have a uni que
identifier.
Each series of draw ngs for an HVAC control system shall include a

schematic, a | adder diagram an equi prent schedule as shown, a wring
diagram a list of equipnent with manufacturer and nodel nunber, a
control - panel arrangement draw ng, and an HVAC control -system sequence of
oper ati on.

The wiring diagram shall show the interconnection of conductors and cabl es
to HVAC control -panel termnal blocks and to the identified term nals of
starters and packaged equi pment, with all necessary junpers and ground
connections. The wiring diagramshall show the |abels of all conductors.
Al'l sources of power required for HVAC control systens and for
packaged- equi pnent control systens shall be identified back to the

panel board circuit breaker nunber, HVAC system control panel, nagnetic
starter, or packaged control equipnent circuit. Each power supply and
transformer not integral to a controller, starter, or packaged equi pnent
shall be shown. The connected volt-anpere | oad and the power supply

vol t -anpere rating shall be shown.

The HVAC control - panel arrangenent draw ng shall show namepl ate | egends,
fabrication details, and encl osure operating tenperature rise cal cul ations.

Fabrication details shall include interior door front and rear views, back
panel |ayout and term nal block |ayout.

The sequence of operation for each HVAC control system shall be in the

| anguage and format of this specification. No operational deviations from
speci fied sequences will be permtted without prior witten approval of the
Contracting O ficer. The sequence of operation shall refer to each device
by its unique identifier.

The danper schedul e shall contain each danmper's and each actuator's

identifier, nom nal and actual sizes, orientation of axis and frane,
direction of blade rotation, spring ranges, operation rate,
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positive-positioned ranges, |ocations of actuators and danmper end switches,
arrangenent of sections in multisection danpers, and methods of connecting
dampers, actuators, and |inkages. The danper schedul e shall include the
maxi num expected vel ocity through the danmper at the intended | ocation,
static pressure across the danper, and the maxi mum | eakage rate at the
operating static-pressure differential. The danper schedule shall contain
actuator selection data supported by calculations of the torque required
to nove and seal the danpers, access and clearance requirenents.

SD- 09 Reports

Testing and Bal anci ng; FIO. Commi ssioning Procedures; FI O  Conmi ssioni ng
Docunent ati on for HVAC Control System FIO

Testing and Bal ancing. Six copies of the site testing procedures shall be
subnmitted. The site testing procedures shall identify each itemto be
tested and shall clearly describe each test. The test procedures shal
include a list of the test equiprment to be used for site testing,
manuf act urer and nodel nunber, and the date of calibration and accuracy of
calibration within 6 nonths of the test date. Docunentation of test
results for the entire HVAC control system conplete and in booklet form
and i ndexed, shall be submitted within 30 days after testing. The report

shall include the calibration and adjustnent of controller setpoints and
proportional, integral and derivative-node constant settings, calibration
data for all instruments and controls, and all the data resulting from

adj usting the control -system devi ces and conmi ssi oni ng HVAC control systens.

Commi ssi oni ng Procedures. Comm ssioning Procedures for each HVAC control
system shall be submitted as specified in this section and in SECTI ON\:
COVMM SSI ONI NG HVYAC AND PLUMBI NG SYSTEMS. Commi ssi oni ng shall conformto
ASHRAE Gui deline 1 for conmi ssioning of HVAC Systens. The comm ssioning
procedures shall refer to the devices by their unique identifiers as shown.

Commi ssi oni ng procedures shall include step-by-step configuration
procedures for each controller. The configuration procedures shall be
product specific and shall include a check sheet showi ng all configuration
paraneters, dip switch settings, initial recomended P, | and D constants.
Commi ssi oni ng procedures shall include general instructions on howto set
control paraneters, including: setpoints; proportional, integral, and

derivative nmode constants; contact output settings for the specific devices
provi ded.

Comm ssi oni ng Docunentation for HVAC control system Contractor shal
mai nt ai n comm ssi oni ng docunentation, as described in SECTI ON:
COVMM SSI ONI NG HVAC AND PLUMBI NG SYSTEMS, in three ring binders and
Contractor shall maintain comm ssioning docunentation until final
acceptance of project. Conmi ssioning docunmentation shall include the
fol | owi ng:

a) Al pre-comissioning checklists initialed by indicated personne
related to the control system

b) Al functional performance test checklists signed by indicated
personnel related to the control system

SD-13 Certificates
Certificates of Conpliance; FIO

Proofs of conpliance shall be submitted for all electrical equipment as
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specified in this Section. Provide electrical products which have been
tested, listed, and | abeled by Underwiters' Laboratories (UL), and conply
wi th NEMA Standards. Where applicable, control systems shall conmply with
NFPA 90A "Standard for the Installation of Air Conditioning and Ventil ating
Systens. "

SD- 18 Records
Service Organization; FIO

Six copies of a list of service organizations qualified to service the HVAC
control system The list shall include the service organization name and
t el ephone nunber.

SD-19 Operation and Mi ntenance Manual s
Operati on and Mai nt enance Manual ; FI O

Operati on and Mai ntenance Manuals. All operation and mai nt enance manual s
for the HYAC controls shall be conbined in one booklet. The manual shal
be i ndexed, outlining the step-by-step procedures required for each HVAC
control system s startup, operation, and shutdown. The manual shal
include all detail draw ngs, equi pment data, each controller's
configuration check sheet and manufacturer supplied operation nmanuals for
all equi prment. The nmintenance instructions shall include a maintenance
check list for each HVAC control system Mintenance manual s shall include
spare parts data and recommended mmi ntenance tool kits for all contro

devi ces. Maintenance instructions shall include reconmended repair

net hods, either field repair, factory repair, or whole-itemreplacenent.

I f operation and nmaintenance manual s are provided in a comon vol unme, they
shall be clearly differentiated and separately indexed. The Contractor
shal |l provide six copies of the Building H/AC Control Systens QOperation &
Mai nt enance manual. A copy of all final approved submittals shall be

i ncluded in the Building HVAC Control Systems QOperation & Mi ntenance
manual .

PART 2 PRODUCTS

2.

2.

1 GENERAL REQUI REMENTS
1.1 St andard Products

Mat eri al and equi pnent shall be standard products of a manufacturer

regul arly engaged in the manufacturing of such products which are of a
simlar material, design, and workmanshi p. The standard products shal

have been in satisfactory comercial or industrial use for 2 years prior to
bi d opening. The 2-year use shall include applications of equiprment and
mat erials under simlar circunstances and of simlar size. The 2 years
experi ence nmust be satisfactorily conpleted by a product which has been
sold or is offered for sale on the commerci al market through
advertisenments, nmanufacturers' catal ogs, or brochures. Products having

| ess than a 2-year field service record will be acceptable if a certified
record of satisfactory field operation, for not | ess than 6000 hours

excl usive of the manufacturer's factory tests, can be shown. The equi prent
items shall be supported by a service organization. The Contractor shal
subnmit a certified list of qualified permanent service organizati ons and
qgual i fications. These service organizations shall be reasonably conveni ent
to the equi pment on a regul ar and enmergency basis during the warranty
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period of the contract.
1.2 Power - Li ne Surge Protection

Al'l equi prent connected to ac circuits shall be protected from power-Iline
surges. Equi pment protection shall neet the requirenments of | EEE C62.41.
Fuses shall not be used for surge protection.

.1.3 Nanepl at es, Lens Caps, and Tags

Nanepl ates and | ens caps bearing | egends as shown and tags bearing

devi ce-uni que identifiers as shown shall have engraved or stanped
characters. Nanepl ates shall be mechanically attached to HVAC control pane
interior doors. A plastic or netal tag shall be mechanically attached
directly to each device or attached by a netal chain or wre.

.1.4 Verification of Di nmension

The Contractor shall become famliar with all details of the work, shal
verify all dinensions in the field, and shall advise the Contracting
O ficer of any discrepancy before perform ng any work.

.1.5 Del i very and Storage

Products shall be stored with protection fromthe weather, humdity and
tenperature variations, dirt and dust, and other contam nants, within the
storage-condition limts published by the equi pnent manufacturer. Danpers
shall be stored so that seal integrity, blade alignnent and franme alignment
are i nt ai ned.

.2 MATERI ALS AND EQUI PMENT
. 2.1 General Equi prent Requirenments

All electrical, electronic, and el ectro-pneumatic devices not |ocated

wi thin an HVAC control panel shall have an enclosure NEMA 1 in accordance
wi th NEMA 250 unl ess otherw se shown. Any control panel |ocated outside of
the building shall have a NEMA 4X encl osure. Any electrical requirenents
not specifically specified or shown shall conformto SECTI ON: LOCK
ELECTRI CAL WORK.

.2.1.1 St andard Si gnal s

The anal og i nput and output of all single-loop controllers and function
nodul es shall be 4-to-20 mAdc signals. The signal shall originate from
current-sourcing devices and shall be received by current-sinking devices.
.2.1.2 Ambi ent Tenperature Limts

Actuators and positive positioners, and transmitters shall operate within
tenmperature limt ratings of plus 35 to 150 degrees F. All panel - mount ed
instrunents shall operate within linmt ratings of 35 to 120 degrees F and
10 percent to 95 percent relative humidity, non-condensing. All devices
install ed outdoors shall operate within limt ratings of mnus 35 to 150
degrees F.

. 2.2 Wring

.2.2.1 Term nal Bl ocks
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Terni nal bl ocks shall be insulated, nodul ar, feed-through, clanmp style with
recessed captive screwtype clanping nechanism shall be suitable for rai
nmount i ng, and shall have end plates and partition plates for separation or
shal | have encl osed sides.

2.2.2.2 Control Wring for 24-Volt Circuits

Control wiring for 24-volt circuits shall be 18 AW mini mum and shall be
rated for 300-volt service.

2.2.2.3 Wring for 120-Volt Circuits

Wring for 120-volt circuits shall be 14 AWG mi ni mrum and shall be rated for
600-volt service.

2.2.2.4 Anal og Signal Wring Circuits

Anal og signal wiring circuits within control panels shall not be Iess than
20 AWG and shall be rated for 300-volt service

2.2.2.5 I nstrument ati on Cabl e

Instrunmentation cable shall be 18 AW5 stranded copper, single or

mul tiple-twisted, mnimum 2-inch lay of twi st, 100 percent shielded pairs,
and shall have a 300-volt insulation. Each pair shall have a 20- AWG

ti nned-copper drain wire and individual overall pair insulation. Cables
shall have an overall al um num polyester or tinned-copper cabl e-shield
tape, overall 20-AWG tinned-copper cable drain wire, and overall cable

i nsul ati on.

2.2.2.6 Nonconducting Wring Duct

Nonconducting wiring duct in control panels shall have slotted sides,
snap-on duct covers, fittings for connecting ducts, mounting clips for
securing ducts, and wire-retaining clips.

2.2.3 Actuators and Automatic Control Val ves

Actuators shall fail to their spring-return positions as shown on signal or
power failure and shall have a visible position indicator. Actuators shal
open or close the devices to which they are applied within 60 seconds after
a full scale input signal change. Electric or electronic actuators
operating in parallel or in sequence shall have an auxiliary actuator
driver. Actuators shall be electric or electronic. Electric actuators
shall have oil-i mersed gear train.

2.2.3.1 Val ve Assenbly
Val ves shall have stainless steel stems and stuffing boxes with extended
necks to clear the piping insulation. Valve bodies shall be designed for
not less than 125 psig working pressure or 150 percent of the system
operating pressure, whichever is greater. Valve |eakage rating shall be
.01 percent of rated Cv.

2 [Enter Appropriate Subpart Title Here]
3.2 Two- WAy Val ves

Two-way nodul ati ng val ves shall have equal percentage characteristics.
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2.2.3.3 Thr ee-Way Val ves

Three-way val ves shall provide linear flow control with constant total flow
t hroughout full plug travel.

2.2.3.4 Val ves for Hot-Water Service

Bodi es for valves 1-1/2 inches and smaller shall be brass or bronze, with

t hreaded or union ends. Bodies for 2-inch valves shall have threaded ends.
Bodi es for valves from2 inches to 3 inches inclusive shall be of brass,

bronze, or iron. Bodies for valves 4 inches and |arger shall be iron.

Bodi es for valves 2-1/2 inches and | arger shall be provided with

fl anged-end connections. Valve Cv shall be within 100 percent to 125

percent of the Cv shown. Internal trim (including seats, seat rings,

nmodul ati ng plugs, and springs) shall be Type 316 stainless steel.

Nonnetal lic parts of hot-water control valves shall be suitable for a

m ni mum conti nuous operating tenperature of 250 degrees F or 50 degrees F

above the system design tenperature, whichever is higher. Valves 4 inches

and | arger shall be butterfly val ves.

2.2.3.5 Danper Actuators

Actuators shall snmpothly operate the devices to which they are appli ed.
Actuators shall fully open and cl ose the devices to which they are applied
and shall have a full stroke response time of 60 seconds or less. The
actuator stroke shall be linmted by an adjustable stop in the direction of
power stroke. Actuators shall be provided with 120 volt interna
transformer, where required. The actuators shall be provided with mounting
and connecting hardware.

2.2.3.6 Val ve Actuators

Val ve actuators shall be selected to provide a m ni num of 125 percent of
the notive power necessary to operate the valve over its full range of
oper ati on.

2.2.3.7 Positive Positioners

Each positive positioned shall be a pneumatic relay with a mechanica
f eedback nechani sm and an adj ustabl e operating range and starting point.

2.2. 4 Danper s
2.2.4.1 Danper Assenbly

A singl e danper section shall have bl ades no | onger than 48 inches and
shall be no higher than 60 inches. Maxi num danper bl ade width shall be 6
i nches. Larger sizes shall be nade from a conbination of sections.
Danpers shall be gal vani zed steel, or other materials where shown. Flat
bl ades shall be made rigid by folding the edges, and shall be m nimum 16
gauge gal vani zed steel. All bl ade-operating |inkages shall be within the
franme unl ess otherwi se noted. Danper axles shall be 0.5-inch (m ni num

pl ated steel rods supported in the danper frame by stainless steel or
bronze bearings. Bl ades mounted vertically shall be supported by thrust
bearings. Pressure drop through danpers shall not exceed 0.04 inch water
gauge at 1,000 fpmin the wi de-open position. Frames shall not be |ess
than 5 inches in width, and shall be constructed from m ni mrum 16 gauge
gal vani zed steel. Danpers shall be tested in accordance with AMCA 500.
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2.2.4.2 Operating Links

Operating links external to danpers (such as crankarnms, connecting rods,
and line shafting for transmtting notion from danper actuators to dampers)
shall withstand a | oad equal to at |least tw ce the maxi numrequired
damper-operating force. Rod |l engths shall be adjustable. Links shall be
brass, bronze, zinc-coated steel, or stainless steel. W rking parts of
joints and cl evises shall be brass, bronze, or stainless steel

Adj ust nents of crankarns shall control the open and cl osed positions of
dampers.

2.2.4.3 Danper Types
Danpers shall be parallel blade type
2.2.4.4 Qutside-Air, Return-Air, and Exhaust-Air Danpers

The danpers shall be provided where shown. Blades shall have interlocking
edges and shall be provided with field replaceabl e conpressi ble seals at
poi nts of contact. The channel franes of the danpers shall be provided
with janmb seals to ninimze air | eakage. Danpers shall not |eak in excess
of 20 cfm per square foot at 4 inches water gauge static pressure when
closed. Seals shall be suitable for an operating tenperature range of

m nus 40 degrees F to 200 degrees F.

2.2.5 Snoke Detectors

Snoke detectors shall be designed for duct nounting and shall include
sanmpl i ng tubes which extends across the duct, self-contained power supply
for stand al one operation, and electrical contacts, as required, by
sequence of operation. Detectors shall be ionization type. Snmoke detectors
in the supply air and return air ductwork shall stop the HVAC equi pnent

(i ncludi ng burners and supply fan) and energi ze the buil di ng snoke

det ecti on system

2.2.6 I nstrunment ati on
2.2.6.1 Measurenent s

Transnmitters shall be calibrated to provide the foll ow ng nmeasurenents,
over the indicated ranges, for an output of 4 to 20 mA dc:

a Condi ti oned space tenperature, from50 to 85 degrees F.
b. Duct tenperature, from40 to 160 degrees F
c. Qutside-air tenperature, frommnus 30 to 130 degrees F.

2.2.6.2 Tenperature Instrunents

Resi stance Tenperature Detectors (RTD). Each RTD shall be platinumwth a
tol erance of plus or mnus 0.1 percent at 32 degrees F, and shall be
encapsul ated in epoxy, series 300 stainless steel, anodized al um num or
copper. Each RTD shall be furnished with an RTD transnitter as specified
i ntegral |l y-nmounted unl ess ot herwi se shown.

RTD Transmitter. The RTD transmitter shall be selected to match the

resi stance range of the RTD. The transmitter shall be a 2-wire,

| oop- powered device. The transnmitter shall produce a linear 4-to-20 mAdc
out put corresponding to the required tenperature neasurenent. The out put
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error shall not exceed 0.1 percent of the calibrated neasurenent. The
transmitter shall include offset and span adj ustments.

2.7 Ther nost at s

Thernost at ranges shall be selected so that the setpoint is adjustable
wi t hout tools between plus or minus 10 degrees F of the setpoint shown.
Thernostats shall be electric, electronic, or |lowvoltage electric.

.2.7.1 Nonnodul ati ng Room Ther npst at s

Contacts shall be single-pole double-throw (SPDT), hernetically seal ed, and

wired to identified termnals. Electrical contacts shall be rated for

m ni num 10 anp at 120 volts. Maximumdifferential shall be 2 degrees F.
Thernost at covers shall be made of |ocking netal or heavy-duty plastic, and
shall be capabl e of being | ocked by an allen-head wench or a special tool.
Thernostats shall have manual switches as required by the application.

.2.7.2 Room Thernost ats

Thernostats provided for control of furnaces F-101 and F-102 and condensers
ACC- 101 and ACC-102 shall have settings for cooling, heating, and fan only
(econoni zer cycle). The thernpstats shall be a residential type, including
a mercury switch and adjustabl e heat anticipator, sinmlar to a Honeywel

T- 87.

.2.7.3 Modul ati ng Room Ther nost at s

These thernostats shall have either one output signal, two output signals
operating in unison, or two output signals operating in sequence, as
required for the application. Each thernmpstat shall have an adjustable
throttling range of 4 to 8 degrees F for each output.

.2.7.4 Low Tenperature Protection Thernostats (Freezestats)

Lowt enperature-protection thernostats shall be manual reset,
| ow-tenperature safety thernbstats, with NO and NC contacts and a 20-f oot
sensi ng el enent which shall respond to the col dest 18-inch segnent.

.2.7.5 Modul ating Capillary Thernopstats

Each thernostat shall have either one output signal, two output signals
operating in unison, or two output signals operating in sequence, as
required for the application. Thernostats shall have adjustable throttling
ranges of 4 to 8 degrees F for each output.

.2.8 Pressure Swi tches

Each switch shall have an adjustable setpoint with visible setpoint scale.
Range shall be as shown. Differential adjustment shall span 20 to 40
percent of the range of the device.

.2.8.1 Differential -Pressure Swi tches

Each switch shall be an adjustabl e di aphragm operated device with 2 SPDT
contacts, with taps for sensing lines to be connected to duct pressure
fittings designed to sense air pressure. These fittings shall be of the
angled-tip type with tips pointing into the air stream Range shall be 0.5
to 6.0 inches water gauge. Differential shall be a maxi mum of 0.15 inch
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wat er gauge at the |low end of the range and 0.35 inch water gauge at the
hi gh end of the range.

.2.9 I ndi cati ng Devices
.2.9.1 Ther nonet er s

Thernmoneters for insertion in ductwork systens shall have brass, nalleable
iron, or alum num alloy case and frame, clear protective face, permanently
stabilized glass tube with indicating-fluid colum, white face, bl ack
nunbers, and a 9-inch scale.

a. Thermonmeter Stenms. All thernonmeter stens shall have expansion
heads as required to prevent breakage at extrene tenperatures. On
rigid-stemthernmoneters, the space between bulb and stem shall be
filled with a heat-transfer nmedi um

.2.9.2 Air-Duct Thernoneters

Air-duct thernoneters shall have perforated stem guards and 45-degree
adj ustabl e duct flanges with | ocking nechani sm

a. Duct-Munted CQutside Air Temperature Sensor. Sensor shall be
Honeywel | Controller, Mbdel L6007A or approved equal. Totally enclosed
Mcro Switch snap-acting switches operate on tenperature use to
setpoint. Sensor shall have visible control point scale and externa
adj ustment screw to permit easy setting.

.2.9.3 Accur acy

Thernoneters shall have an accuracy of plus or minus 1 percent of scale
range. Thernoneters shall have the foll ow ng ranges:

a. Mxed-air tenperature: O to 100 degrees F in 1-degree F
graduati ons.

b. Return-air tenmperature: O to 100 degrees F in 1-degree F
graduati ons.

c. Cooling-coil-discharge tenperature: 0 to 100 degrees F
in 1-degree F graduati ons.

d. Heating-coil-discharge tenmperature: 30 to 180 degrees F
in 2-degree F graduati ons.

.2.9.4 Pressure Gauges

Gauges shall be 2 inch (nom nal) size, back-connected, suitable for field
or panel mounting as required, shall have black | egend on white,
background, and shall have a pointer traveling through a 270-degree arc
Accuracy shall be plus or minus 3 percent of scale range. Gauges shal
neet requirenents of ASME B40.1

.2.9.5 Low Differential Pressure Gauges

Gauges for low differential pressure neasurenents shall be 4-1/2 inch
(nominal) size with two sets of pressure taps, and shall have a

di aphragm actuated pointer, white dial with black figures, and pointer zero
adj ustment. CGauges shall have ranges and graduati ons as shown. Accuracy
shall be plus or m nus 2 percent of scale range.

2.2.10 Control Devices and Accessories
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Control device and accessory input inpedance shall not exceed 250 ohns.
.2.10.1 Ti me C ocks
Each time clock shall be a 365-day programmable timng device with 4

i ndependently timed circuits. Each clock shall have a manual scheduling
keypad and an al phanuneric display of all timng paranmeters. Timng

paraneters shall include: date in Gegorian calendar for nonth, day and
day-of -nmont h indication; and 24-hour tine-of-day display, with one-mnute
resolution for programming the ON and OFF tinmes for each circuit. Each

cl ock shall allow progranm ng of each circuit for 12 holiday periods for
either ON or OFF events for any selected duration of the 365-day program
Each cl ock shall have capacity for programring 4 ON events and 4 OFF events
for each circuit. The programmed events shall be assignable to a 365-day
schedul e. Each clock shall have automatic Standard Time and Dayl i ght
Saving Tinme adjustnent, by input of the appropriate dates. Each tinme clock
shall have automatic | eap year correction. Each clock shall be provided
with 4-day battery backup. Power consunption shall not be greater than 10
watts.

.2.10.2 Regul at ed Power Supplies

Each power supply shall provide a 24 Vdc linear supply at not |less than 2
anperes, with regulation to 0.05 percent of output voltage. Each power
supply shall have a fused input, and shall be protected from voltage surges
and power-line transients. The power supply output shall be protected

agai nst overvoltage and shortcircuits. Power supply |oading shall not be
greater than 1.2 anperes.

.2.10.3 Power Line Conditioner (PLC)

PLCs shall be furnished for each controller panel. The PLCs shall provide
both voltage regul ation and noise rejection. The PLCs shall be of the
ferroresonant design, with no noving parts and no tap switching, while
electrically isolating the secondary fromthe power |line side. The PLCs
shall be sized for 125 percent of the actual connected kva | oad.
Characteristics of the PLC shall be as foll ows:

(a) At 85 percent |oad, the output voltage shall not deviate by nore
than plus or minus 1 percent of nominal voltage when the input voltage
fluctuates between m nus 20 percent to plus 10 percent of nom na
vol t age.

(b) During | oad changes of zero to full |oad, the output voltage shal
not deviate by more than plus or m nus 3 percent of noninal voltage.
Full correction of |oad sw tching disturbances shall be acconplished
within 5 cycles, and 95 percent correction shall be acconplished within
2 cycles of the onset of the disturbance.

(c) Total harnonic distortion shall not exceed 3-1/2 percent at ful

| oad.

2.2.11 Pilot Lights and Manual Switches

Pilot lights and switches shall be oil-tight rectangul ar devi ces arranged
in a horizontal matrix. Monentary switches shall be non-illum nated
Interl ocking switches shall have separately illunm nated sections. Device
illum nation shall be by light-emtting di ode or neon | anp.

2.2.12 HVAC System Control Panels
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2.2.12.1 Panel Assenbly

Each panel shall be fabricated as a bottomentry connection point for
control -systemelectric power, control-systemw ring, interconnection of
control systems, interconnection of starters, and external shutdown

devi ces. Each panel shall have an operating tenperature rise of not
greater than 20 degrees F above an anbient tenperature of 100 degrees F.

2.2.12.2 Panel El ectrical Requirenments

Each control panel shall be powered by nom nal 120 volts ac termnating at

the panel on terminal blocks. Instrument cases shall be grounded.
Interior panel, interior door, and exterior panel enclosure shall be
grounded.

2.2.12.3 Encl osure

The encl osure for each panel shall be a NEMA 12 singl e-door wall-nounted
box conform ng to NEMA 250, with continuous hinged and gasketed exterior
door with print pocket and key | ock, continuous hinged interior door,
interior back panel, and ventilation |ouvers in back. Inside finish shal
be white enanel, and outside finish shall be gray primer over phosphatized
surf aces.

2.2.12. 4 Mounti ng and Label i ng

Controllers, pilot lights, swi tches, and pressure gauge shall be nmounted on
the interior door. Power conditioner, fuses and duplex outlet shall be
mounted on the interior of the cabinet. Al other components housed in the
panel shall be mounted on the interior back panel surface of the enclosure,
behind the door on rails. Controllers and gauges shall be identified by a
plastic or metal nameplate that is nechanically attached to the panel. The
nanmepl ate shall have the inscription describing function. Lettering shal
be cut or stamped into the naneplate to a depth of not |less than 1/64 inch,
and shall show a contrasting color, produced by filling with enanel or

| acquer or by the use of a laninated material. Painting of lettering
directly on the surface of the interior door or panel is not pernitted.

2.2.12.5 Wring

a. Wring Interconnections. Wring shall be installed in wiring ducts in
such a way that devices can be added or replaced without disturbing wring
that is not affected by the change. Wring to all devices shall have a
4-inch wiring loop in the horizontal wiring duct at each wiring connection.
There shall be no wiring splices within the control panel. All

i nterconnections required for power or signals shall be nade on device
terminals or panel term nal blocks, with not nore than 2 wires connected to
a termnal.

b. Terminal Blocks. Terninal blocks shall be arranged in groups as shown.
I nstrunent signal grounds at the sane ground reference |level shall end at

a grounding term nal for connection to a conmon ground point.

Wring-shield grounds at the sane reference |evel shall end at a grounding

terminal for connection to a commopn ground point. G ounding termn nal

bl ocks shall be identified by reference |evel

c. Wring Identification. Al wiring connected to controllers, tinme
cl ocks and function nodul es shall be identified by function and polarity
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with full word identifiers, i.e., process variable, input, renpte setpoint
i nput and control output.

PART 3 EXECUTI ON
3.1 COORDI NATI ON OF SYSTEMS

One contractor shall be responsible for coordinating and installing both
the heating and air conditioning systens, ducting, and controls.

3.2 | NSTALLATI ON
3.2.1 CGener a

Control systems shall be installed in accordance with the manufacturers
instructions. Penetrations through and nounting holes in the building
exterior shall be nade watertight. The HVAC control -systeminstallation
shall provide clearance for control -system mai nt enance by mai ntai ni ng
access space between coils, access space to mxed-air plenums, and ot her
access space required to calibrate, renove, repair, or replace

control -system devices. The control-systeminstallation shall not
interfere with the cl earance requirenents for mechanical and electrica
syst em mai nt enance.

3.2.2 Devi ce-Mounting Criteria

Devi ces nounted on ductwork, on building surfaces, in nechanical/electrica
spaces, or in occupied space ceilings shall be installed in accordance with
manuf acturers' recomendations and as shown. Control devices to be
installed on ductwork shall be provided with all required gaskets, flanges,
t hermal conpounds, insulation, piping, fittings, and manual val ves for
shut of f, equalization, purging, and calibration. Strap-on tenperature
sensing el enents shall not be used except as specified.

3.2.3 Wring Criteria

Wring external to control panels, including |owvoltage wiring, shall be
installed in metallic raceways or conduit. Wring shall be installed

wi t hout splices between control devices and HVAC control panels.
Instrunment ati on groundi ng shall be installed as necessary to prevent ground
| oops, noise, and surges from adversely affecting operation of the system
Cabl es and conductors wires shall be tagged at both ends, with the
identifier shown on the shop draw ngs.

3.2.4 Controller CQutput Loop Inpedance Linitation
Controller output |oops shall be constructed so that total circuit
i npedance connected to the anal og output of a single-loop controller shal
not exceed 600 ohns.

3.2.5 Ther nost at s

Furnace, cooling coil, and condenser thernostats shall be | ocated where
shown on the draw ngs.

3.2.6 Danper Actuators

Actuators shall not be nounted in the air stream Miltiple actuators
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operating a conmon danper shall be connected to a commopn drive shaft.
Actuators shall be installed so that their action shall seal the danper to
the extent required to maintain | eakage at or below the specified rate and
shall nove the bl ades snoothly.

2.7 Room | nst rument Mbunti ng

Room i nstrunments shall be mounted so that their sensing elenments are 5 feet
above the finished floor unless otherwi se shown. Tenperature setpoint
devi ce shall be recess nounted.

.2.8 Surge Protection for Transmitter and Control Wring

Al'l HVAC system control -panel equi pment shall be protected agai nst surges
i nduced on control and transmitter wiring installed outside and as shown.
The equi pnent protection shall be tested in the normal npde and in the
common node, using the follow ng two wavef or ns:

(a) A 10-mcrosecond by 1000-m crosecond waveformwi th a peak voltage
of 1500 volts and a peak current of 60 anperes.

(b) An 8-microsecond by 20-m crosecond waveformwi th a peak vol tage of
1000 volts and a peak current of 500 amperes.

.3 SEQUENCE OF OPERATI ON
.3.1 General Requirenents

These requirenents shall apply to all primary HVAC systens unl ess nodified
herein. The sequences describe the actions of the control systemfor one
di rection of change in the HVAC process anal og variabl e, such as
tenmperature, hum dity or pressure. The reverse sequence shall occur when
the direction of change is reversed.

.3.1.1 HVAC System Supply Fan Operating

VWhen air handling systemis operating outside-air and supply-air danpers
shal |l be open.

.3.1.2 HVAC System Supply Fan Not Operating

VWhen an HVAC systemis stopped, the outside-air and supply-air danpers
shall close, all stages of direct-expansion cooling shall stop.

.3.2 HVAC System - Furnaces and Direct-Expansi on Cooling Coils

The space-tenperature sensors and transmitters operating through the
thernostat shall maintain the space setpoint. Sequence of control shall be
as follows:

(a) Direct Expansion Cooling Coil. Conversion to cooling node and
start-up of the cooling systemshall be done manually through the
thernostat and controller. Heating systemshall be off. Qutside air
and return air danpers (econom zer box) shall automatically adjust to
the sumer (cooling) setting. Controller shall not permt cooling
bel ow an outdoor air tenperature of 55 degrees fahrenheit. Cooling
system shall be shut down during unoccupi ed buil ding hours by setting
of the time clock. Contractor shall coordinate with building forenman
to establish building occupancy tines.
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3.

(b) Low Tenperature-Protection Thernmpostat (Freezestat). A thernostat
in the entering-air side of the cooling coil shall stop the supply fan
and shall turn on the |lowtenperature pilot light if the tenperature
drops below 55 F. Restarting the fan and turning off the pilot |ight
shall require manual reset at the thernostat and at the HVAC contro
panel. The |low tenperature thernostat shall be hard wired to the fan
notor starter.

(c) Heating System Conversion to heating node and start-up of the
heati ng system shall be done nmanually through the thernpstat and
controller. Cooling systemshall be off. Qutside air and return air
dampers shall automatically adjust to the winter (heating) setting.
Heating system shall not shut down during unoccupi ed hours of the
bui | di ng.

(d) Economnmizer Cycle for F-101 and F-102. Between the outdoor
tenmperatures of 40 to 80 degrees fahrenheit, blower fans in the
furnaces shall run continuously during building occupied hours.
Provision for setting of econom zer node shall also be provided at the
thernostat for F-101 and F-102. Blower RPM at nominal 70% of nmaximum
Cool i ng and heating systenms off. Contractor shall coordinate with
building foreman to set the time clock for building occupancy peri ods.
Qut door air danper shall be at maxi num open setting. Engagenent of
cooling or heating systemshall override econom zer cycle.

(e) Snoke Control. Snmoke Detectors in the supply-air and return-air
ductwork shall stop the supply fan, shut down the heating or cooling
systemin use, close the supply air danper, and turn on the snoke pil ot
light if snoke is detected at either location. Restarting the supply
fan and turning off the pilot light shall require manual reset at the
snoke detector and at the HVAC control panel. The snoke detector shal
be hard wired to the fan notor starter, burner and the buil di ng snmoke
det ecti on system

3.3 Peri net er Baseboard Heat - FT-101, FT-102

Space tenperature controls nodul ate hot water valves to mmintain space
setpoint. All Mdes - Aroomthernp-stat, |ocated as shown, shall operate
to maintain the roomsetpoint. Thernostat shall be line voltage, wal

mount ed. An "AUTO OFF" switch shall cycle the fan to maintain its setpoint
as shown when the switch is in the "AUTO' position. Wen the switch is in
the "OFF" position, the fan and unit shall be stopped.

.3.4 Unit Heaters - Hot Water (Typical)

Space thernostat cycles unit heater fan to maintain setpoint. Thernostat
with Heat-Of switch on subbase. Thernpstat for paint roomshall be
expl osi on proof tenperature swtch.

.3.5 Unit Heaters - Electric (Typical)

Space thernpstat controls unit heater(s) to maintain space tenperature
Thernostat wi th HEAT- OFF switch on subbase.

.3.6 Bat hr oom and Kitchen Exhaust - Typica

Bat hr oom and Shower exhaust fans shall be interlocked with the Iight
switches. Kitchen exhaust fans shall be started and stopped nanually.
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3.

3.3.10

3.3.11

3.

. 3.

. 3.

7

8

9

Ventilation Fan: EF-101 (Electrical Room
EF-101 to operate as intake/exhaust fan.

EF- 101 energized with electrical vault light. Fan will operate as an
i ntake. MOD-101A, 102 al so energized. MOD 101B cl osed.

Fan controll ed by space thernostat in exhaust node. When space
tenperature is above thernostat setpoint, energize fan, and MOD- 101A,
101B, 102.

Fan with HO A switch next to thernostat. In HAND position fan runs
bypassi ng t hernostat (exhaust).

Ventilation Fan: EF-102 (General Storage)
MOD- 103, 102A energi zed with EF-102

Fan controll ed by space thernostat. Wen space tenperature above
t hernostat setpoint fan is energized.

Fan with HO A switch next to thermpbstat. In HAND position fan runs
bypassi ng thernost at.

Ventilation Fan: EF-103 (Generator Room
MOD- 104 energi zed with EF-103
MOD- 101D energi zed with EF-103 (al so energi zed with engi ne generator)

Fan controll ed by space thernostat. When space tenperature above
t hernostat setpoint fan is energized.

Fan with HO A switch next to thermpbstat. In HAND position fan runs
bypassi ng thernost at.

Ventilation Fan: EF-104 (Paint Room RM 115)
MOD- 106, 104A energi zed with EF-104
Fan control |l ed by space thernostat and by exterior nmounted wall switch.
When space tenperature above thernostat setpoint fan is energi zed al so
when light switch is turned on fan will run. Indicating light |ocated
at roomentrance will energize when exhaust fan is operating.
Thernost at shall be expl osi on proof tenperature switch as specified in
SECTI ON:  LOCK ELECTRI CAL WORK.
MOD- 106 shall be expl osi on proof.

Ventilation Fans: EF-106 and EF-105 ( GARAGE)

MOD- 107, 108, 106A energi zed with EF-106
MOD- 107, 108, 105A energi zed with EF-105

EF- 106 controlled by space thernostat. Wen space tenperature above
t hernostat setpoint fan is energized.

EF- 105 controll ed by on-off swtch.
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3.3.12

3.3.13

3.3.14

EF-106 with HO A switch | ocated at thermpbstat. |In HAND position
dampers open and fan runs bypassing thernostat.

Ventilation Fan: EF-107 (SHOP - RM 117)
MOD- 107A, 109, 110 energi zed with EF-107

Fan controll ed by space thernostat. Wen space tenperature above
t hernostat setpoint fan is energized.

Fan with HO A switch |located at thernpstat. |In HAND position danpers
open and fan runs bypassing thernostat.

Shop Air Conditioning: RTU 103 (Shop AC Unit, Rm 117)
RTU with ON-OFF switch located in electrical box beside space
therno-stat. When ON the supply fan runs continuously and the
condenser cycles as required to maintain space tenperature via space
t her nost at .
VWhen RTU- 103 is on EF-107 shall be manually turned off.

Make-Up Air Unit and Wel di ng Exhaust: MAU- 101, EF-108 (Garage)
MOD- 128 and MAU- 101 energi zed with EF-108

WELDI NG EXHAUST Activated with manual on-off switch | ocated next to the
wel di ng bench.

Freezestat will de-energize MAU-101 if freezing supply air temperature
is detected (below 40 deg F). Freezestat located in supply air duct.

SD-103 will de-energize MAU-101 if snoke is detected in the supply air.
MAU- 101 shall have renote panel, next to wel ding exhaust swi tch, which

shal | include "W NTER- OFF- SUMMER' swi tch, and a HAND/ AUTO swi t ch,
freeze stat alarmlight, snoke alarmlight, flame failure alarmlight,

"fan operating" indicating light, "burner" light indicating that burner
is energized. Wth switch in "WNTER' position, burner control will
energi ze and unit will provide heating. In "SUMER' position, fan only

shall operate. Burner controls and burner control sequence shall be
bypassed. Hand position shall allow MAU-101 to operate independently
of EF-108. "SUMVER' position; fan only shall operate with no return
air. "WNTER' position; 75%r return air and 25%outside air. 1In auto
position, nmake-up-air unit to provide 100 percent outside air in both
summer and w nter.

3.3.15 Hot Water Boiler and Distribution Punps (B-101, P-101, P-102)

a.

All Mddes - The hot water boiler controls shall be furnished with the

boiler. The boiler shall maintain 180 F water when operating. The boiler
shoul d be manual ly controlled by "AUTO OFF" switch [ ocated at the boiler.

b.

Hot water distribution punps shall be manually started and stopped from

a punmp selector switch at the nmotor starter. The starter shall be |ocated
in NEMA 12 cabinet on mechanical roomwall adjacent to the punps.
I ndicating lights shall be provided on panel face showing switch position.

3.3.16 Emer gency Gener ator Danper Sequences
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VWhen the emergency generator is started, intake notor operated danpers
MOD- 101c and 101d and exhaust danpers MOD-105 shall open. Danper notors
shall be connected to emergency power. The danpers shall open when their
power source is cut off. Each notor operated danper shall have a test
button for testing the operation of the dampers. When the button is
pushed, the danper shall open; when the button is rel eased, the danper
shall close. The test button shall be located in an oil tight enclosure
next to associ ated operator.

.4 COWMM SSI ONI NG PROCEDURES
.4.1 Eval uati ons

The Contractor shall make the observations, adjustments, calibrations,
nmeasurenments, and tests of the control systems, tune the controllers, set
the clock schedul e, and nmake any necessary control -system corrections to
ensure that the systems function as described in the sequence of operation.
The Contractor shall permanently record, on system equi pment schedul e, the
final setting of controller proportional, integral and derivative constant
settings, setpoint, manual reset setting, maxi mum and m ni mum controller
output, and ratio and bias settings, in units and term nol ogy specific to
the controller.

.4.2 | t em Check

An itemby-item check of the sequence of operation requirement shall be
perfornmed using Steps 1 through 4 in the specified control system
comm ssi oni ng procedures. Steps 1, 2, and 3 shall be perfornmed with the
HVAC system shut down; Step 4 shall be performed after the HVAC systens
have been started. Signals used to change the node of operation shal
originate fromthe actual HVAC control device intended for the purpose,
such as the time clock. External input signals to the HVAC control panel
(such as EMCS, starter auxiliary contacts, and external systems) may be
simulated in Steps 1, 2, and 3. Wth each operational -node change si gnal,
Pilot lights and HVAC-panel output-relay contacts shall be observed to
ensure that they function. Al ternmi nals assigned to EMCS shall be checked
and observed to ensure that the proper signals are avail abl e.

.4.3 Weat her - Dependent Test Procedures

Weat her - dependent test procedures that cannot be performed by simulation
shall be perfornmed in the appropriate climatic season. Wen simulation is
used, the Contractor shall verify the actual results in the appropriate
season.

.4.4 Confi guration
The Contractor shall configure each controller for its specified service.
.4.4.1 Two- Poi nt Accur acy Check

A two-poi nt accuracy check of the calibration of each HVAC-control -system
sensing el enent and transmitter shall be perforned by comparing the
HVAC- cont rol - panel readout to the actual value of the variable nmeasured at
the sensing elenent and transmitter or air-flow measurenent station
location. Digital indicating test instruments shall be used, such as
digital thernoneters, notor-driven psychrometers, and tachometers. The
test instrunents shall be at |east twice as accurate as the specified
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sensing el enent-to-controll er readout accuracy. The calibration of the
test instruments shall be traceable to NBS standards. The first check
point shall be with the HVAC systemin the shutdown condition, and the
second check point shall be with the HVAC systemin an operationa

condi ti on. Calibration checks shall verify that the sensing
el enent-to-controller readout accuracies at two points are within the
speci fied product accuracy tolerances. |If not, the device shall be

recal i brates or replaced and the calibration check repeated.
.4.4.2 I nsertion, |mersion Tenperature

I nsertion-tenperature and i mrersion-tenperature sensing el enent and
transnmitter-to-controller readout calibration accuracy shall be checked at
one physical location along the axis of the sensing el ement.

.4.4.3 Aver agi ng Tenperature

Aver agi ng-tenperature sensing el ement and transmitter-to-controller readout
calibration accuracy shall be checked every 2 feet along the axis of the
sensing elenent in the proxinmty of the sensing elenent, for a maxi mum of
10 readings. These readings shall then be averaged.

.4.5 Space- Tenper at ure-Control | ed Baseboard Heati ng

The heating medium shall be turned on, and the thernpstat tenperature
setpoint shall be raised. The valve shall open. The thernostat
tenperature shall be |lowered and the valve shall close. The thernostat
shall be set at the setpoint shown.

.4.6 Si ngl e- Zone Heating, Direct-Expansion Cooling
Steps for installation shall be as foll ows:

(a) Step 1 - System lInspection: The HVAC system shall be verified in
its shutdown condition. The system shall be checked to see that power
is available at the HVAC system control panel, the outside-air damper
and supply-air danper are closed, all stages of cooling are off, and
that the return-air danper is open.

(b) Step 2 - Calibration Accuracy Check wi th HVAC System Shut down:
Readi ngs shall be taken with a digital thernmometer at each

t enper at ure-sensi ng el ement | ocation. Each controller display shall be
read, and the thernoneter and controller-display readings | ogged. The
calibration accuracy of the sensing elenment-to-controller readout for
outside-air, return-air, and space tenperatures shall be checked.

(c) Step 3 - Actuator Range Adjustnents: A signal shall be applied to
the actuator, using the controller "MANUAL/ AUTO' station in "MANUAL."
The proper operation of the actuators and positioners for all dampers
and val ves shall be visually verified. The signal shall be varied from
live zero of 4 ma to 20 ma, and verify that the actuators travel from
zero stroke to full stroke within the signal range. It shall be
verified that all sequenced and parallel-operated actuators nove from
zero stroke to full stroke in the proper direction, and nove the
connected device in the proper direction fromone extrene position to

t he ot her.

(d) Step 4 - Control-System Conmi ssi oni ng:
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3.

(1) The space-tenperature controller "MANUAL/ AUTO' station shal
be indexed to the "MANUAL" position, and the calibration accuracy
check for sensing element-to-controller readout shall be
perforned. The controller shall be set in the renote-setpoint
node. Setpoint shall be set for 70 degrees F at m dpoint, 55
degrees F at the |l ow end, and 85 degrees F at the high end.

Proper operation of the tenperature setpoint device at the
space-tenperature sensing elenment |ocation shall be verified. The
controller "MANUAL/ AUTO' station shall be indexed to the "AUTO'
position, and the controller-tuning procedure shall be performed.
The tenperature setpoint device shall be set to the space

t enrperat ure set poi nt as shown.

(2) Wth the HVAC systemrunning, a filter differential-pressure
switch input signal shall be sinmulated, at the device. It shal

be verified that the filter pilot light turns on, and contact

out put at EMCS terminals shall be verified. The

differential -pressure switch shall be set at the setpoint as shown.

(3) Wth the HVAC systemrunning, a |owtenperature-protection
thernostat trip input signal shall be sinmulated, at the device
HVAC system shutdown shall be verified, the | owtenperature pil ot
[ight turns on. The thernostat shall be set at the setpoint as
shown. The HVAC system shall be started by manual reset, and it
shall be verified that the pilot light turns off.

(4) Wth the HVAC system running, a snmoke-detector trip input
signal shall be simulated at each detector, and control-device
actions and interlock functions as described in the Sequence of
Operation shall be verified. It shall be verified that the HVAC
system shuts down and that the snpke-detector pilot light turns
on. The detectors shall be reset. The HVAC system shall be
restarted by manual reset, and it shall be verified that the pil ot
[ight turns off.

4.7 Unit Heater

The "OFF/ AUTO' switch shall be placed in the "OFF" position. Each
space-thernostat tenperature setting shall be turned down so that it makes
contact. The unit heater fans shall not start. The "OFF/ AUTO' switch
shall be placed in the "AUTO' position. It shall be ensured that the unit
heater fans start. Each space-thernpstat tenperature setting shall be
turned up, and the unit heater fans stop. The thernpstats shall be set at
their tenperature set points. The results of testing of one of each type
of unit shall be | ogged.

.4.8 Make-up Air Unit

Steps for installation are as foll ows:
a. Control-System Comi ssi oni ng:

(1) Wth the HVAC systemrunning, a | owtenperature-protection
thernostat trip input signal shall be sinmulated, at the device
HVAC system shut down shall be observed. It shall be verified that
| ow-tenperature pilot light turns on and contact output at EMCS
termnals shall be verified. The thernostat shall be set at the
set poi nt as shown. The HVAC shall be restarted by manual restart,
and it shall be verified that the pilot light turns off.
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3.

(2) Wth the HVAC system runni ng, a snmoke-detector trip input
signal shall be simulated at each detector, and verification of
control -device actions and interlock functions as described in the
Sequence of Operation shall be made. Sinulation shall be
perforned without false-alarmng any Life Safety systens. It

shall be verified that the HVAC system shuts down and that the
snoke-detector pilot light turns on. The detectors shall be
reset. The HVAC system shall be restarted by manual reset, and it
shall be verified that the pilot light turns off.

4.9 Exhaust Fans

The "HAND- OFF- AUTO' switch shall be placed in the "OFF" position. Each
space-thernostat tenperature setting shall be turned up so that it makes
contact. The exhaust fan shall not start. The "HAND- OFF- AUTO' switch
shall be placed in the "AUTO' position. It shall be ensured that the
exhaust fan starts and the notor operated dampers open. Each
space-thernostat tenperature setting shall be turned down, and the exhaust
fan stops and danmpers close. The thernostats shall be set at their
tenperature set points. The results of testing of one of each type of unit
shall be logged. Place switch in "HAND' position fan should run and
dampers open. Exhaust fans for building exhaust shall be verified to
operate as shown in the sequence of operation.

.5 TESTI NG, COWM SSI ONI NG AND BALANCI NG

.5.1 Site Testing

The Contractor shall provide all personnel, equipnent, instrunentation, and
supplies necessary to performall site testing, calibration, adjusting and
comm ssioning. The tests shall not be conducted during schedul ed seasonal
of f - peri ods of base heating and cooling systens. Wring shall be tested
for continuity and for ground, open, and short circuits. HVAC control
panel s shall be pretested off-site as a functioning assenbly ready for
field connections, calibration, adjustnent, and comn ssioning of the
operati onal HVAC control system The Contractor shall obtain witten
Gover nment approval of the specific site-testing procedures prior to any
test. Witten notification of any planned site-testing, conm ssioning or
tuning shall be given to the Government at |east 14 cal endar days prior to
any test.

.5.2 Control System Calibration, Adjustments, and Conmi ssi oni ng

All instrumentation and controls shall be calibrated and the specified
accuracy shall be verified using test equipnent with calibration traceable
to NI ST standards. Mechanical control devices shall be adjusted to operate
as specified. Control system comnr ssioning shall be performed for each
HVAC system

.5.3 Per f ormance Verification Test

The Contractor shall denonstrate conpliance of the HVAC control systemwth
the contract docunents. Using test plans and procedures previously
approved by the Governnent, the Contractor shall denmonstrate all physical
and functional requirenents of the project. The performance verification
test procedures shall explain, step-by-step, the actions and expected
results that will denonstrate that the control systens performin
accordance with the sequences of operation. The performance verification
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test shall not be started until after receipt by the Contractor of witten
perm ssion by the Government, based on the Contractor's witten
certification of successful conpletion of Contractor site testing as

speci fied.

.5.4 Coordi nati on with HVAC System Bal anci ng

The Contractor shall tune the HVAC control systemafter all the system
bal anci ng has been conpl et ed, m ni mum danper positions set, and the report
has been i ssued.

.5.5 Posted | nstructions

Instructions on 8-1/2 by 11-inch sheets and hal f-size plastic |amnated
drawi ngs for each system showing the final installed conditions, shall be
pl aced in each HVAC control panel. The posted instructions shall include
the control sequence, control schematic, |adder diagram wring diagram
damper schedul es, panel arrangenment draw ngs, comm ssioning procedures,
controller configuration check sheet with final configuration record,
preventive mai ntenance instructions and single-loop controller operators
manual .

.6 TRAI NI NG
.6.1 Tr ai ni ng- Cour se Requi renents

A training course shall be conducted for a mni mum of four operating staff
menbers designated by the Contracting O ficer. The training period, for a
total of 3 hours of normal working time, shall be conducted within 30 days
after successful conpletion of the performance verification test. The
training course shall be conducted at the project site. The Contractor
shall be responsible for furnishing all audiovisual equipnent and 10 sets
of all other training materials and supplies. The Contractor shall submt
an outline for the course, with a proposed tine schedul e.

.6.2 Tr ai ni ng- Cour se Cont ent

For guidance in planning the required instruction, the Contractor shal
assume that attendees will have a high school education or equivalent, and
are famliar with HVAC systens. The training course shall cover all of the
mat erial contained in the Operating and Mai ntenance |Instructions, the

| ayout and | ocation of each HVAC control panel, the |layout of one of each
type of unitary equi pment and the | ocations of each, the |ocation of each
system control device external to the panels, preventive naintenance

troubl eshooti ng, diagnostics, calibration, adjustnent, conm ssioning,
tuning, and repair procedures. The results of the perfornmance verification
test and the calibration, adjustnent and conmi ssioning report shall be
presented as benchmarks of HVAC control -system performance by which to
nmeasure operation and mai nt enance effectiveness.

-- End of Section --
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SECTI ON 15955

COVMM SSI ONI NG HVAC AND PLUMBI NG SYSTEMS

PART 1 CGENERAL

This section provides requirenments for comm ssi oni ng H/AC and pl unbi ng

syst ens.

Thi s includes HVAC control systens, ductwork, all mechanica

equi pnent, plunbing system and the fuel oil system

1.1 SUBM TTALS

Government approval is required for all subnmittals with a "GA" designation
subnmittals having an "FI O' designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data

Conmi ssi

oni ng Docunent ation; FIO

The Contractor shall maintain conm ssioning docurmentation in ring binders.
The docunentati on shall be maintained by system and subsystem All pages
shall be nunbered and a table of contents page shall be provided.

Conmi ssi

a.

b.

oni ng docunentation shall include the foll ow ng:
Approved test and bal ance report.

Approved field test reports on plunbing system Tests as
specified in SECTI ON: PLUMVBI NG

Al'l approved field tests on the HVAC systens.

Al'l approved shop drawi ngs of the HVAC system control system
pl umbi ng system plunmbing fixtures, and fuel oil system

Al'l pre-com ssioning checklists initialed by Contractor
representatives as approved. Checklists shall be organized by
system and subsystem

Al'l functional perfornmance test checklists signed by Contractor
representatives as approved. Checklists shall by organized by
system and subsystem

A copy of the mechanical Operation and Mai ntenance manual s t hat
are specified in other sections of these specifications.

The Contractor shall be responsible for maintaining the comi ssioning
documentation until final acceptance of the project. Al checklists
included in this section of the specifications shall becone part of the

commi SsSi
current
furnish
pr oj ect .

oni ng docunentation. Conmi ssioning docurmentation shall be kept
and kept avail able for Government inspection. The Contractor shal
3 copi es of conm ssioning docunmentation upon conpl etion of the
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PART 2 PRODUCTS - NOT USED

PART 3 EXECUTI ON

3.

3.

1 GENERAL REQUI REMENTS
1.1 Tool s and Equi pnent

The Contractor shall furnish all special tools and equi prent required
during the comni ssioning process. Alist of all tools and equi prent to be
used during conmi ssioning shall be submitted for approval. The Gover nment
will furnish all the required utilities.

1.2 Shop Drawi ng & Operation Manual Revi sion

HVAC and pl unbi ng shop drawi ngs shall be changed as required after the
comm ssi oni ng process is conplete. Operation and Maintenance manual s shal
be changed as required after the conmi ssioning process is conplete.

.1.3 System Performance Criteria

All HVAC rel ated equi prrent and pl unbi ng systens conmi ssioned in this
section of the specifications will be eval uated based on the perfornmance
paraneters given in these specifications and on the draw ngs.

.1.4 Techni cal Requirenents

Comm ssi oni ng of systens shall not conmence until the technica

requi rements are conpleted for all HVAC equi prrent and pl unbi ng equi prent .
This includes the installation and testing requirements as indicated in the
specifications for each item of equi prment.

.2 COW SSI ONI NG SCHEDULE

. 2.1 Phase 1 - Pre-Conmi ssioni ng

Al'l nmechani cal shop drawi ngs shall be submitted and approved. Al Operation
and Mai ntenance nmanual s shall be submitted and approved. All

pre-conm ssioni ng checklists shall be conmpleted. Pre-conm ssioning
checklists are attached at the end of this specification.

. 2.2 Phase 2 - Functional Perfornmance Testing

Checklists for functional performance testing are attached at the end of
this specification. This phase shall not begin until Phase 1 comm ssioning
is complete.

.2.3 Phase 3 - HVAC Trai ni ng

Trai ning shall be conducted for the nechanical equipnment as indicated in
the specifications for each item of equi pnent.

.3 PRE- COVWM SSI ONI NG CHECKLI| STS

.3.1 CGener a

Pre-conmi ssi oni ng checklists shall be filled out by the Contractor.
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Initials, as indicated below, shall be put in the designated | ocations,
except where an 'X' is shown indicating no initials are required.

Pre-conmi ssioning checklists will not be accepted as conmplete until all the
required initials are on the checklists. The Governnent Contracting

O ficer's representative shall be the last person to initial the
checklists. Contractor shall submt a list of all subcontractors
responsible for initialing these lists.

.3.1.1 Initials | egend shall be as shown bel ow

- General Contractor Representative

- Mechani cal Contractor Representative
El ectrical Contractor Representative
- Governnent Representative

- Bal anci ng Contractor Representative
- Controls Contractor Representative

MmMOO®@>

.4 FUNCTI ONAL PERFORMANCE TEST CHECKLI ST.
4.1 Testing

Functional performance testing shall be perforned by a comm ssioning team
One team shall be formed for the plunbing systemand one for the HVAC and
control system Contractor shall submt a list of all proposed
representatives for these commissioning teans. All representatives shal
remain on the teamuntil conpletion of comm ssioning. Functional
performance checklists shall be conmpleted in the presence of all team

per sonnel .

Upon failure of conpletion of a functional performance test, the
Contractor shall provide a witten report to the Governnent listing the
deficiencies and the plan for corrective action. After corrective
action, the entire functional test shall be repeated. No systemw ||
be accepted until all equipnent in the system has passed the functiona
perfornmance test.

Failure to complete 3 functional performance tests within a system
shall constitute failure of the conm ssioning process for that system
The Contractor shall provide a witten report to the Governnent listing
the deficiencies and the plan for corrective action. After corrective
action has been taken, Phase 2 of the commi ssioning shall be repeated
inits entirety.
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PRE- COVM SSI ONI NG CHECKLI STS

LEGEND

= GENERAL CONTRACTOR REPRESENTATI VE

= MECHANI CAL CONTRACTOR REPRESENTATI VE

ELECTRI CAL CONTRACTOR REPRESENTATI VE

= GOVERNMENT REPRESENTATI VE

m O O W >»
I

= BALANCI NG CONTRACTOR REPRESENTATI VE

T
1

CONTROLS CONTRACTCOR REPRESENTATI VE
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1. PRE- COVM SSI ONI NG CHECKLI ST -

DUCTWORK

For Air Handl er/ Fur nace:

on draw ngs)

CHECKLI ST | TEM
Instal |l ati on

a. Ductwork conplete

b. As-built shop drawi ngs submitted

(fill

in air

handl er synbol used

c. Duct pressure and | eakage test conplete

d. Fire danpers installed as required

e. Snoke al arns/ danpers installed

f. Access doors and panels installed

g. Verify open/closed status of danpers

h. Verify snoke al arns/ danpers operation

Test and Bal ance

a. Test and Bal ance operation conplete

15955 -
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2. PRE- COVMM SSI ONI NG CHECKLI ST - FURNACE/ Al R HANDLI NG UNI T

For Furnace/ Air Handling Unit: (fill in symbol)

CHECKLI ST | TEM B C D E F

Controls

a. O A Danpers/actuators installed X X X

b. O A Danpers/actuators operable X X

c. Smoke Danpers/Detectors installed X X X

d. Smoke Danpers/ Detectors operable X X

e. Return Danpers/actuators installed X X X

f. Return Danpers/actuators operable X X

g. Heating/Cooling controls installed X

h. Heating/ Cooling Controls operational X

Test and Bal ance

a. Filters installed X X

b. T & B Results +/- 10% specified cfm X X

c. Test and Bal ance Report submtted X X

Install ation

a. Furnace installed/service clearance X X X

b. Flue installed X X X

c. Fuel oil pipe/controls installed X X

d. Fuel oil pipe/controls tested X X

e. Fuel oil day tank installed X X X

f. Fuel oil day tank tested X X

g. Al ducting connected X X X

h. Electrical connections installed X X
X

El ectrical systens operational

15955 -
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PRE- COVM SSI ONI NG CHECKLI ST - FURNACE/ Al R HANDLER ( CONTI NUED)

CHECKLI ST | TEM A B C D E F
Start-UP

a. Furnace/Ductwork C eaned X X X
b. Safety/Protection Devices Tested X X X
c. Start-up and checkout conplete X X X
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3.

PRE- COVM SSI ONI NG CHECKLI ST - COOLI NG CO L/ CONDENSI NG UNI' T

For

Cool i ng Coil / Condensing Unit:

CHECKLI ST | TEM

Controls

a.

Condenser wi red and operati onal
Cooling Coil wired and operationa
Cooling controls/interlocks installed

Cool i ng Controls operational

Test and Bal ance

a.

b

C.

Filters installed
T & B Results +/- 10% specified cfm

Test and Bal ance Report submitted

Install ati on

a. Coil installed/service clearance

b. Condenser installed/service clearance
c. Refrigerant pipe/controls installed
d. Refrigerant pipe/controls tested

e. Al ducting connected

f. Electrical connections installed

g. Electrical systens operational

h. Condensate Drai nage installed

i. Installation checkout conplete
Start-UP

a. Ductwork Cl eaned

b. Safety/Protection Devices Tested

c. Factory Start-up/checkout complete

15955 -

(fill in symbol)
C D E F
X X
X X
X X
X X
X X X
X X
X X
X X X
X X X
X X X
X X X
X X X
X X
X X
X X X
X X
X X X
X X X
X X X
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4.

PRE- COVM SSI ONI NG CHECKLI ST - EXHAUST FANS

For

Exhaust Fan: (fill

CHECKLI ST | TEM

Controls

a.

b.

Control Interlocks installed

Control Interlocks operable

Test and Bal ance

a.

b. Test and Bal ance Report submitted

T & B Results +/- 10% specified cfm

Instal |l ati on

a. Fan installed/service clearance
b. Al adjustments made

c. Ductwork connected

d. Electrical connections installed
e. Electrical systens operational

f. Roof Curbs Installed/Functional
Start-UP

a. Ductwork C eaned

b. Safety/Protection Devices Tested
c. Start-up and checkout conplete

15955 -

in synbol)
A B E F
X
X
X
X
X X
X X
X X
X X
X X
X X
X X
X X
X X
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5. PRE-COW SSI ONI NG CHECKLI ST - ELECTRI C UNI T HEATERS

For Electric Unit Heater:

CHECKLI ST | TEM

Controls

a. Controls/interlocks installed

b. Controls operational

Test and Bal ance

a. T & B Results +/- 10% specified cfm
b. Test and Bal ance Report submitted
Install ation

a. Unit installed/service clearance
b. Electrical connections installed
c. Electrical systens operational

d. Installation checkout conplete
Start-UP

a. Safety/Protection Devices Tested

b. Factory Start-up/checkout conplete

15955 -

(fill in symbol)
A C D E F
X
X X
X X
X X
X X X
X X
X X
X X X
X X X
X X X
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6. PRE- COW SSI ONI NG CHECKLI ST - HVAC SYSTEM CONTROLS

For HVAC System

CHECKLI ST | TEM
Installation
a. Installation Conplete

b. Layout of control panel natches
dr awi ngs

c. Conponents properly labeled (on
i nside and outside of panel)

d. Control conponents piped and/ or
wired to | abeled termnal strip(s)

e. EMCS connection nade to | abel ed
term nal strip(s) as shown on
dr awi ngs

f. Control wiring and tubing | abel ed
at all termnations, splices and
junctions

g. Shielded wiring used on el ectronic
sensors

Mai n Power

a. 110 volt AC power avail able to panel

15955 -

(fill in system description)
A B C D E F
X X
X X
X X
X X
X X
X X
X X
X
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7. PRE- COW SSI ONI NG CHECKLI ST - PLUMBI NG

For Pl unmbi ng System

CHECKLI ST | TEM

Install ation

a. Fixtures installed

b. Rough-in Conplete

c. Vent Piping installed

d. Insulation installed

e. Water supply piping installed
f. Sewer piping installed

g. Water Pipe Tested

h. Sewer Pipe Tested

i. Hot water systeminstalled

j. Hot water system operational
k. Sewage |ift station operational

|. Test Report submitted

Start-UP
a. Fixtures C eaned
b. Safety/Protection Devices Tested

c. Start-up and checkout conplete

15955 -

(fill

C

in symbol)

X X (X X X X X X X |[X |X |X

X X X X |IX X X X X |[X |X |X
X X (X X X X X X X |[X |X |X
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COVMM SSI ONI NG

FUNCTI ONAL PERFORMANCE TEST CHECKLI STS

1. FUNCTI ONAL PERFCORMANCE TEST CHECKLI ST - FURNACE/ AIR HANDLI NG UNI'T

For Furnace/ Air Handling Unit: (fill in synbol)

1. Functional Performance Test: Contractor shall verify operation of
furnace as per the specifications and draw ngs including the follow ng:

a. Verify activation of furnace using control system comrand.

b. Verify sequence of control during start-up

c. Verify sequence of control during operation. Qutside air and return
air danpers shall automatically adjust to the winter (heating)
setting. Verify outdoor air and return air quantities.

d. Verify operation of econom zer cycle. Between the outdoor
tenperatures of 40 to 80 degrees Fahrenheit, blower fans in the
furnaces shall run continuously. Blower RPMat 70% of maxi num
Verify all air quantities. Cooling and heating systenms off.

Qut door air danper shall be at maxi num open setting. Engagenent
of cooling or heating systemshall override econonizer cycle.

e. Verify operation of differential-pressure switch across the filter.

f. Verify operation of snmoke control system Snoke Detectors in the
supply-air and return-air ductwork shall stop the supply fan
close the supply air danper, and turn on the snoke pilot |ight
if snoke is detected at either |ocation.

g. Verify operation of fuel oil delivery system \Verify fl oat
control operation on fuel oil day tank.

h. Air delivery, Air return, and outdoor air tenperatures shal
be recorded during all testing. Blower RPMand cfmshall be
recorded during all testing.

SI G\ OFF
DATE

GENERAL CONTRACTOR REPRESENTATI VE

MECHANI CAL CONTRACTOR REPRESENTATI VE

ELECTRI CAL CONTRACTOR REPRESENTATI VE

GOVERNMENT REPRESENTATI VE

BALANCI NG CONTRACTOR REPRESENTATI VE

CONTROLS CONTRACTOR REPRESENTATI VE
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2. FUNCTI ONAL PERFCRMANCE TEST CHECKLI ST - COCLING CO L

For Cooling Coil or Cooling Unit: (fill in symbol)

1. Functional Performance Test: Contractor shall verify operation of the
cooling coil or cooling unit as per the specifications and draw ngs
i ncludi ng the follow ng:

a. Verify sequence of control upon start-up

b. Verify sequence of control during operation. Heating system shal
be off. CQutside air and return air danpers shall automatically
adj ust to the sumrer (cooling) setting. Return air and outdoor air
quantities shall be neasured. Controller shall not pernmit cooling
bel ow an outdoor air tenperature of 55 degrees Fahrenheit tines.
This shall be sinulated and verified.

c. Air delivery, Air return, and outdoor air tenperatures shall be
recorded during all testing. Blower RPMand cfmshall be recorded
for all testing.

d. Verify cooling operation by varying thernostat setpoint to from
space setpoint to space setpoint plus 10 degrees, space setpoint
m nus 10 degrees, and returning to space setpoint.

SI G\ OFF
DATE

GENERAL CONTRACTOR REPRESENTATI VE

MECHANI CAL CONTRACTOR REPRESENTATI VE

ELECTRI CAL CONTRACTOR REPRESENTATI VE

GOVERNMENT REPRESENTATI VE

BALANCI NG CONTRACTOR REPRESENTATI VE

CONTROLS CONTRACTOR REPRESENTATI VE
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3. FUNCTI ONAL PERFORMANCE TEST CHECKLI ST - AIR COOLED CONDENSI NG UNI'T

For Condensing Unit: (fill in condensing unit synbol)

1. Functional Performance Test: Contractor shall denonstrate operation of
refrigeration system as per specifications including the following: Start
buil ding air handler to provide |load for condensing unit. Activate
controls systemstart sequence as foll ows.

a. Start Air Handling Unit. Verify control system energizes condensing
unit start sequence.

b. Shut off air handling equi pment to verify condensing unit de-energizes.

c. Re-start air handling equipnment 1 nminute after condensing unit shut
down. Verify condensing unit restart sequence

2. Verify condensing unit anperage each phase and vol t age phase to phase
and phase to ground.
Phase 1 Phase 2 Phase 3

Anper age

Vol t age

Vol t age

Vol tage to Ground

3. Record the anbient tenperature in degrees F.

4. Check and report unusual vibration, noise, etc.

5. Resul t s: a. Contractor shall record and submt results obtained in
items 1, 2, 3 and 4 above to the Contracting O ficer.

b. If specified equi pment performance is not verified,
Contractor shall report renedial action required and
re-schedul e Functional Performance Test.

6. Certification: W the undersigned have w tnessed the above functiona
performance tests and certify that the itemtested has nmet the perfornmance
requirements in this section of the specifications.

DATE:

GENERAL CONTRACTOR REPRESENTATI VE

MECHANI CAL CONTRACTOR REPRESENTATI VE

ELECTRI CAL CONTRACTOR REPRESENTATI VE

GOVERNMENT REPRESENTATI VE

BALANCI NG CONTRACTOR REPRESENTATI VE

CONTROLS CONTRACTOR REPRESENTATI VE
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4. FUNCTI ONAL PERFORVANCE TEST CHECKLI ST - EXHAUST FAN

For Exhaust Fan: (fill in symbol)

1. Functional Performance Test: Contractor shall verify operation of
exhaust fan as per the specifications and drawi ngs including the foll ow ng:

a. Verify sequence of control upon start-up.
b. Verify sequence of control during operation.
c. Note general operation and operating characteristics

SI G\ OFF
DATE:

GENERAL CONTRACTOR REPRESENTATI VE

MECHANI CAL CONTRACTOR REPRESENTATI VE

ELECTRI CAL CONTRACTOR REPRESENTATI VE

GOVERNMENT REPRESENTATI VE

BALANCI NG CONTRACTOR REPRESENTATI VE

CONTROLS CONTRACTOR REPRESENTATI VE
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5.  FUNCTI ONAL PERFORMANCE TEST CHECKLI ST - ELECTRI C HEATERS

For Electric Heater: (fill in symbol)

1. Functional Performance Test: Contractor shall verify operation of
el ectric heater as per the specifications and draw ngs including the
fol I owi ng:

a. Verify sequence of control upon start-up.

b. Verify sequence of control during operation. "AUTO OFF" switch
shall cycle the fan to maintain its setpoint as shown when the
switch is in the "AUTO' position. Wen the switch is in the "OFF"
position, the fan shall be stopped.

c. Verify heating operation by varying thernostat setpoint to from
space setpoint to space setpoint plus 10 degrees, space setpoint
m nus 10 degrees, and returning to space setpoint.

SI G\ OFF
DATE

GENERAL CONTRACTOR REPRESENTATI VE

MECHANI CAL CONTRACTOR REPRESENTATI VE

ELECTRI CAL CONTRACTOR REPRESENTATI VE

GOVERNMENT REPRESENTATI VE

BALANCI NG CONTRACTOR REPRESENTATI VE

CONTROLS CONTRACTOR REPRESENTATI VE
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6. FUNCTI ONAL PERFOCRMANCE TEST CHECKLI ST - HVAC CONTROLS

For HVAC System (fill in symbol)

1. Functional Performance Test: Contractor shall verify operation of HVAC
controls by perfornming the follow ng tests:

a. Verify that the controller is maintaining the setpoint by manually
measuring the controlled variable with a thernoneter, psychroneter,
etc.

b. Verify sensor/controller conmbination by nmanually measuring the
controlled nmedium Take readings fromcontrol panel display and
conpare with readi ngs taken nmanually. Record all readings.

c. Verify systemstability by changing the controller setpoint as
foll ows:
Air tenperature -10 degrees F

d. Verify proper interlocking of all controls. Proper tuning of the
controller shall be verified including setting the initial
proportional, integral, and derivative (PID) npde constants,
controller setpoints, and |ogging the settings. The space-
tenperature controller "MANUAL/ AUTO' station shall be indexed to
the "MANUAL" position, and the calibration accuracy check for
sensing el enent-to-controller readout shall be perforned. The
controller shall be set in the renpte-setpoint node. Setpoint
shall be set for 70 degrees F at midpoint, 55 degrees F at the | ow
end, and 85 degrees F at the high end. Proper operation of the
tenperature setpoint device at the space-tenperature sensing
el ement | ocation shall be verified.

e. Wth the HVAC systemrunning, a snoke-detector trip input signa
shall be simulated at each detector, and control-device actions and
interlock functions as described in the Sequence of QOperation shal
be verified. It shall be verified that the HVAC system shuts down
and that the smoke-detector pilot light turns on. The detectors
shall be reset. The HVAC system shall be restarted by manual reset,
and it shall be verified that the pilot light turns off.

SI G\ OFF
DATE

GENERAL CONTRACTOR REPRESENTATI VE

MECHANI CAL CONTRACTOR REPRESENTATI VE

ELECTRI CAL CONTRACTOR REPRESENTATI VE

GOVERNMENT REPRESENTATI VE

BALANCI NG CONTRACTOR REPRESENTATI VE

CONTROLS CONTRACTOR REPRESENTATI VE
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7. FUNCTI ONAL PERFORMANCE TEST CHECKLI ST - PLUMBI NG

For Pl unmbi ng System (fill in synbol)

1. Functional Performance Test: Contractor shall verify operation of the
pl umbi ng system as per the specifications and draw ngs including the
fol | owi ng:

a. Verify operation of all fixtures

b. Verify operation of water heater

c. Verify operation of sanitary sewer lift station

d. Measure and record water pressure reading into the building

SI G\ OFF

DATE:

GENERAL CONTRACTOR REPRESENTATI VE

MECHANI CAL CONTRACTOR REPRESENTATI VE

GOVERNMENT REPRESENTATI VE

-- End of Section --
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