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Item 14. Continued.
CHANGES TO PROPOSAL RECEIPT DATE

1. Standard Form 1442, First Page, Iltem No. 13.A.- In the second line, change the receipt of proposal
date from "14 JANUARY 2003" to "22 JANUARY 2003". Receipt of proposal time remains 4 pm local
time.

CHANGES TO SPECIFICATIONS

2. New Sections. - Add the following accompanying new section, bearing the notation
“ACCOMPANYING AMENDMENT NO. 2 TO SOLICITATION NO. DACA63-03-R-0003:"

15974  BUILDING AUTOMATION & CONTROL SYSTEMS FOR LACKLAND AFB
3. Replacement Sections. - Replace the following sections with the accompanying new sections of the

same number and title, bearing the notation "ACCOMPANYING AMENDMENT NO. 2 TO
SOLICITATION NO. DACA63-03-R-0003:"

00150 EVALUATION FACTORS FOR AWARD

13930A WET PIPE SPRINKLER SYSTEM, FIRE PROTECTION
15181A CHILLED WATER PIPING AND ACCESSORIES
15400A PLUMBING, GENERAL PURPOSE

15500A DESICCANT COOLING SYSTEMS

15620A LIQUID CHILLERS

15995A COMMISSIONING OF HVAC SYSTEMS

4. New Attachment to Section 08700 - BUILDERS' HARDWARE. - Add the following accompanying
new attachment, bearing the notation "AMENDMENT NO. 0002 / DACA63-03-R-0003".

CHANGES TO DRAWINGS

5. Replacement Drawings.- Replace the drawings listed below with the attached new drawings of the
same number, bearing the notation "AM #0002":

SNO1.cal Seq 101 SN-01 STRUCTURAL NOTES AND DETAILS

SNO6.cal Seq 106 SN-06 GRADE BEAM PROFILES

SNO7.cal Seq 107 SN-07 GRADE BEAM PROFILES

SNO08.cal Seq 108 SN-08 GRADE BEAM PROFILES

SNO09.cal Seq 109 SN-09 GRADE BEAM PROFILES

S113.cal Seq 114 S-113 S. WING - FOUNDATION & POST TENSIONING PLANS

Sl114.cal Seq 115 S-114 S. WING - SECOND FLOOR FRAMING & POST TENSIONING PLANS
Sl115.cal Seq 116 S-115 S. WING - THIRD FLOOR FRAMING & POST TENSIONING PLANS
Sl117.cal Seq118 S-117 E. WING - FOUNDATION & POST TENSIONING PLANS

S118.cal Seq 119 S-118 E. WING - SECOND FLOOR FRAMING & POST TENSIONING PLANS
S119.cal Seq 120 S-119 E. WING - THIRD FLOOR FRAMING & POST TENSIONING PLANS
S121.cal Seq 122 S-121 W. WING - FOUNDATION & POST TENSIONING PLANS

S122.cal Seq 123 S-122 W. WING - SECOND FLOOR FRAMING & POST TENSIONING PLANS
S123.cal Seq 124 S-123 W. WING - THIRD FLOOR FRAMING & POST TENSIONING PLANS
S125.cal Seq 126 S-125 COMMONS - FOUNDATION PLAN
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S126.cal Seq 127 S-126 COMMONS - FOUNDATION POST TENSIONING PLAN
S127.cal Seq 128 S-127 COMMONS - SECOND FLOOR FRAMING PLAN
S128.cal Seq 129 S-128 COMMONS - SECOND FLOOR POST TENSIONING PLAN
S129.cal Seq 130 S-129 COMMONS - THIRD FLOOR FRAMING PLAN
S130.cal Seq 131 S-130 COMMONS - THIRD FLOOR POST TENSIONING PLAN
S532.cal Seq 133 S-532 BEAM PROFILES

S533.cal Seq 134 S-533 BEAM PROFILES

S534.cal Seq 135 S-534 BEAM PROFILES

S535.cal Seq 136 S-535 BEAM PROFILES

S536.cal Seq 137 S-536 FOUNDATION DETAILS

S540.cal Seq 141 S-540 PRE-CAST CONCRETE DETAILS

S541.cal Seq 142 S-541 PRE-CAST CONCRETE DETAILS

S542.cal Seq 143 S-542 PRE-CAST CONCRETE DETAILS

S543.cal Seq 144 S-543 PRE-CAST CONCRETE DETAILS

F101.cal Seq 146 F-101 FIRE PROTECTION DETAILS

MOO1l.cal Seq 148 M-001 MECHANICAL SCHEDULES & SYMBOL LEGEND
MO002.cal Seq 149 M-002 MECHANICAL SCHEDULES

M105.cal Seq 154 M-105 COMMONS - FIRST FLOOR HVAC PLAN

M106.cal Seq 155 M-106 COMMONS - SECOND FLOOR HVAC PLAN
M107.cal Seq 156 M-107 COMMONS - THIRD FLOOR HVAC PLAN

M108.cal Seq 157 M-108 COMMONS - ATTIC HVAC PLAN

M202.cal Seq 159 M-202 COMMONS - FIRST FLOOR PIPING PLAN

M301.cal Seq 163 M-301 MECHANICAL SECTIONS

M401.cal Seq 164 M-401 ENLARGED PLANS MECHANICAL

M501.cal Seq 165 M-501 MECHANICAL DETAILS

M502.cal Seq 166 M-502 MECHANICAL DETAILS

M601.cal Seq 169 M-601 MECHANICAL PIPING SCHEMATICS

M701.cal Seq 170 M-701 MECHANICAL CONTROLS

M702.cal Seq 171 M-702 MECHANICAL CONTROLS

M703.cal Seq 172 M-703 MECHANICAL CONTROLS

PO01.cal Seq 173 P-001 PLUMBING LEGEND-AND GENERAL NOTES
P104.cal Seq 177 P-104 ATTIC PLUMBING PLAN

P105.cal Seq 178 P-105 COMMONS - FIRST FLOOR PLUMBING PLAN
P108.cal Seq 181 P-108 COMMONS - ATTIC PLUMBING PLAN

P402.cal Seq 183 P-402 ENLARGED MECHANICAL ROOM PLANS PLUMBING
P903.cal Seq 187 P-903 PLUMBING SCHEMATICS

E116.cal Seq 203 E-116 COMMONS FIRST FLOOR RECEPTACLE PLAN
El117.cal Seq 204 E-117 COMMONS SECOND FLOOR RECEPTACLE PLAN
E118.cal Seq 205 E-118 COMMONS THIRD FLOOR RECEPTACLE PLAN

END OF AMENDMENT
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ACCOMPANYING AMENDMENT NO. 0002 TO SOLICITATION NO. DACA63-03-R-0003

SECTION 00150
EVALUATION FACTORS FOR AWARD

1.0 BASIS FOR AWARD. The solicitation includes the provision, FAR 52.0215-0001,
CONTRACT AWARD. The Government intends to award one (1) contract, based upon initial
offers received, without discussion of such offers. Each offer should contain the offeror's best
terms. The Government will evaluate price and past performance, which are both equal in
importance, and small disadvantaged business utilization that is of less importance to price and
past performance. The Government reserves the right to conduct discussions if that is later
determined by the Contracting Officer to be necessary. The right is reserved to accept other than
the lowest offer and to reject any or all offers. Any award price must be determined to be fair and
reasonable.

2.0 PRICE/COST PROPOSAL

2.1 A price analysis will be completed of the offeror's price/cost proposal as submitted
on the bidding schedule, Section 00010 to determine price reasonableness. If adequate
competition is not obtained, a detailed cost analysis will be used to evaluate for cost realism
(allowability, allocability, and reasonableness).

3.0 PAST PERFORMANCE

3.1 For the purpose of evaluating the Contractor Performance Report information
submitted hereunder:

3.1.1 Contractor Performance Report data will be evaluated and rated, as it relates to the
probability of the offeror successfully accomplishing the proposed effort.

3.1.2 The Government will use the Contractor Performance Report data provided by the
offeror (as specified in Section 00120) and data obtained from other sources in
addition to these Reports to perform this assessment.

4.0 SMALL DISADVANTAGED BUSINESS UTILIZATION PLANS
4.1Small Disadvantaged Business (SDB) Utilization Plans applies to all offerors.
4.2The SDB Utilization Plan will be reviewed based on the following criteria:
The extent to which SDB concerns are specifically identified.
The extent of commitment to use SDB concerns.
The complexity and variety of the work SDB concerns are to perform.

The extent of participation of SDB concerns in terms of the value of the total
acquisition.

aoow

DACA63-03-R-00003 00150-1
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5.0 SUBCONTRACTING PLAN (applies to Large Businesses only).

The plans will be reviewed for compliance with the requirements of FAR 52.219-
9 and scored IAW AFARS 19.7, Appendix DD. If in the event technical and price become more
equivalent for two or more large businesses who are being considered for award, the

subcontracting plan will then become more significant and may become the determining factor for
award.

6.0 EVALUATION OF OPTIONS (JUL 1990)(FAR 52.217-5) Except when it is determined in
accordance with FAR 17.206(b) not to be in the Government’s best interests, the Government will
evaluate offers for award purposes by adding the total price for all options to the total price for the
basic requirement. Evaluation of options will not obligate the Government to exercise the
option(s).

(END OF SECTION 00150)

DACA63-03-R-00003 00150-2
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Lackland AFB - FY '03 Dormitory - 21118

Hardware Schedule

AMENDMENT NO. 0002 / DACA63-03-R-0003

= 0l o
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vaerial| .| § | 5 |Z18|5/2 %2 E|2S 2825555822 T8 8E S E
Door From - To oxm|&l s | 2 |F[E|518 52 38585588377 3238%%2£E53:288s Notes
(200) e.g. S102 Corr. - Dorm Room WDxHM 900 | 210020 X X X | X X Mfr. standard card lock function
(200) B Dorm Room - Bath WDxHM 760 | 2100 X F02 X X
(400) C Dorm Room - Clo WDxHM 610 | 2100 X FO5 X X
(3) e.g. S119A Corr. - Stair Vest. (Floor 1) WDxHM 900 |2100]90 X 10 | x X X | X X | X
(3) e.g. S119B Stair Vest. - Ext. ALXAL [ x | 900 | 2100 X 10/01| x X | X
(3) e.g. S100 Stair - Stair Vest (Floor 1) WDxHM 900 |2100]90 X 10 | x X X | X X | X
(6) e.g. S200 Stair Vest - Stair (Floor 2 & 3) | WDXxHM 900 | 210090 X 10 | x X X | X X | X
(6) e.g. S201 Stair Vest - Elect WDxHM 900 | 2100 |45 X | x| FO5 X | X X
(3) e.g. S101 Elect - Ext HMxXHM 900 | 2100 x| x| FO7 X X | X | X X
C100 Ext - Vest ALXAL | x | 900 | 2100 X 04/04 | x X | x X X | x| x]|x Cylinder dogging on exit device
C101 Vest - Lobby ALXAL [ x| 900 | 2100 X X X X | X X X
C108A, C108B Corr - Hallway WDxHM 900 | 2100 X | x| FO5 X | X X
(11) e.g. C103 Hallway - Offices WDxHM 900 | 2100 x| x| FO4 X X
C118, C206, C306 |Corr - Housekeeping WDxHM 900 | 2100 |45 x| x| FO5 X | X X | X
C120, C209, C309 [Corr - Dayroom WDxHM [ x | 900 | 2100 x| x| FO5 X
C121, C210, C310 |Corr - Dryer Service WDxHM 900 | 2100 |45 x| x| FO7 X
C122, C211, C311 |Corr - Laundry WDxHM [ x | 900 | 2100 |45 x| x| FO5 X | X X X| X|X]|X X | X
C123A Corr - Ext ALXAL [ x | 900 | 2100 X 10/01| x X | X| X X X | X| X X
C123B Corr - Vest/Stair WDxHM [ x | 900 | 2100 |90 X 10/01| x X | X | X X X | X
C123C Vest - Ext ALXAL [ x | 900 | 2100 X 10/01| x X | X X X | X| X X
C124 Ext - Elev Mech HMxHM 1120 | 2100 ) 45 x| x| FO5 X X | X| X
C126 Ext - Boiler HMxHM | x | 900 | 2100 X | x| FO5 X X X X X | x| x
C127 Ext - Comm HMxHM 900 | 2100 x| x| FO5 X X | X | X
C128 Corr - Elect WDxHM 900 | 2100 |45 X | x| FO5 X X
C130A, C130B Corr - Briefing WDxHM 900 | 2100 x| x| FO5 X X | X
C201, C320 Corr - Storage WDxHM 900 | 2100 |45 X | x| FO5 X | X X
C220 Corr - Mech WDxHM [ x | 900 | 2100 |45 x| x| FO5 X | X X| X|X]|X X
C202, C219 Corr - Storage WDxHM [ x | 900 | 2100 |45 x| x| FO5 X | X X| X | X]|X X
C208, C308 Corr - Stair WDxHM 900 | 210090 X 10 X X | X X
C214 Computer - Storage WDxHM 900 | 2100 |45 x| x| FO5 X | X X
C215, C301 Corr - Computer WDxHM 900 | 2100 x| x| FO5 X X
C216, C316 Elect - Comm HMxHM 900 | 2100 X | x| FO5 X X
C217, C317 Corr - Elect WDxHM 900 | 2100 |45 X | x| FO5 X | X X
C315 Corr - Mech WDxHM 1200 | 2100 | 45 X | x| FO5 X | X X




FY 03 Student Dormitory

PART 1

1.

21118
ACCOVPANYI NG AMENDMENT NO. 2 TO SCLI Cl TATI ON NO. DACA63- 03- R- 0003

SECTI ON 13930A

VET PI PE SPRI NKLER SYSTEM FI RE PROTECTI ON

GENERAL
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.

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

ASTM A 135 (2001) Electric-Resistance-Wl ded Steel Pipe

ASTM A 183 (1998) Carbon Steel Track Bolts and Nuts

ASTM A 193/ A 193M (2001a) Alloy-Steel and Stainless Steel
Bolting Materials for Hi gh-Tenperature
Servi ce
ASTM A 449 (2000) Quenched and Tenpered Steel Bolts
and Studs

ASTM A 47/ A 47M (1999) Ferritic Malleable Iron Castings

ASTM A 53/ A 53M (2001) Pipe, Steel, Black and Hot-Di pped,

Zi nc- Coat ed, Wl ded and Seanl ess

ASTM A 536 (1984; R 1999el) Ductile Iron Castings

ASTM A 563 (2000) Carbon and Alloy Steel Nuts

ASTM A 563M (2000) Carbon and Alloy Steel Nuts (Metric)

ASTM A 795 (2000) Bl ack and Hot-Di pped Zi nc- Coat ed
(Gal vani zed) Wl ded and Seaml ess Steel Pipe
for Fire Protection Use

ASTM B 62 (1993) Composition Bronze or Qunce Met al
Casti ngs

ASTM B 75 (1999) Seanl ess Copper Tube

ASTM B 75M (1999) Seanl ess Copper Tube (Metric)

ASTM B 88 (1999) Seanl ess Copper Water Tube

ASTM B 88M (1999) Seanl ess Copper Water Tube (Metric)

ASTM D 2000 (1999) Rubber Products in Autonotive
Appl i cations

ASTM F 436 (2000) Hardened Steel Washers

SECTI ON 13930A Page 1
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ASTM

ASTM

ASSE

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

ASME

ASME

ASME

ASME

ASME

F 436M (1993) Hardened Steel Washers (Metric)
F 442/ F 442M (1999) Chlorinated Poly(Vinyl Chloride)
(CPVC) Plastic Pipe (SDR-PR)
AMERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)
1015 (1999) Doubl e Check Backfl ow Prevention
Assenbl y
AVERI CAN WATER WORKS ASSOCI ATl ON( AWMA)
B300 (1999) Hypochlorites
B301 (1992; Addenda B30la - 1999) Liquid
Chl ori ne
C104 (1995) Cement-Mortar Lining for
Ductile-lron Pipe and Fittings for Water
Cc110 (1998) Ductile-Iron and Gray-lron Fittings,
3 In. Through 48 In. (75 nmthrough 1200
nm), for Water and Ot her Liquids
Ci11 (2000) Rubber-Gasket Joints for
Ductile-Iron Pressure Pipe and Fittings
C151 (1996) Ductile-Iron Pipe, Centrifugally
Cast, for Water or O her Liquids
C203 (1997; Addenda C203a - 1999) Coal - Tar
Protective Coatings and Linings for Steel
Water Pipelines - Enanel and Tape -
Hot - Appl i ed
C606 (1997) G ooved and Shoul dered Joints
EVWV (1999) Standard Met hods for the Examination
of Water and Wast ewat er
MO (1973) Manual : Water Chlorination
Principles and Practices
ASNVE | NTERNATI ONAL ( ASME)
B16. 1 (1998) Cast Iron Pipe Flanges and Fl anged
Fittings
B16. 11 (1996) Forged Fittings, Socket-Wl ding and
Thr eaded
B16. 18 (1984; R 1994) Cast Copper Alloy Sol der
Joint Pressure Fittings
B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
Fl anges
B16. 22 (1995; B16.22a1998) Wought Copper and

Copper Alloy Solder Joint Pressure Fittings

SECTI ON 13930A Page 2
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ASME B16. 26 (1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

ASME B16. 3 (1998) Malleable Iron Threaded Fittings

ASME Bl16. 4 (1998) Gray Iron Threaded Fittings

ASME B16. 9 (1993) Factory-Made Wought Stee
Buttwel ding Fittings

ASME B18.2.1 (1996) Square and Hex Bolts and Screws
(I'nch Series)

ASME B18. 2.2 (1987; R 1993) Square and Hex Nuts (Inch
Seri es)

FACTORY MUTUAL ENGQ NEERI NG AND RESEARCH (FM
FM P7825a (1998) Approval Guide Fire Protection
FM P7825b (1998) Approval Guide Electrical Equiprent

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MBS SP-71 (1997) Gray Iron Swi ng Check Val ves,
Fl anges and Threaded Ends

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 101 (2000) Life Safety Code
NFPA 13 (1999) Installation of Sprinkler Systemns
NFPA 13D (1996) One- and Two-Family Dwel lings and

Manuf act ured Homes Sprinkl er Systens

NFPA 13R (1999) Installation of Sprinkler Systems in
Resi dential Cccupancies Up to and Incl uding
Four Stories in Height

NFPA 1963 (1998) Fire Hose Connecti ons
NFPA 230 (1999) Fire Protection of Storage
NFPA 24 (1995) Installation of Private Fire Service

Mai ns and Their Appurtenances

NATI ONAL | NSTI TUTE FOR CERTI FI CATI ON | N ENG NEERI NG TECHNOLOGI ES
(NI CET)

NI CET 1014-7 (1995) Program Detail Manual for
Certification in the Field of Fire
Prot ection Engi neering Technology (Field
Code 003) Subfield of Automatic Sprinkler
Syst em Layout

UNDERWRI TERS LABORATORI ES (UL)

SECTI ON 13930A Page 3
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UL 668 (1995; Rev thru Dec 1998) Hose Val ves for
Fire Protection Service

UL Bld Mat Dir (1999) Building Materials Directory

UL Fire Prot Dr (1999) Fire Protection Equi pnent Directory

1.2 GENERAL REQUI REMENTS

Wet pi pe sprinkler systemshall be provided in all areas of the building
The sprinkler systemshall provide fire sprinkler protection for the entire
area. Except as nodified herein, the systemshall be designed and
installed in accordance with NFPA 13 and NFPA 13R Pi pe sizes which are
not indicated on drawi ngs shall be determ ned by hydraulic cal cul ation

The Contractor shall design any portions of the sprinkler systemthat are
not indicated on the draw ngs including |ocating sprinklers, piping and
equi pnent, and size piping and equi pnent when this information is not

i ndi cated on the drawi ngs or is not specified herein. The design of the
sprinkl er system shall be based on hydraulic cal cul ations, and the other
provi si ons specified herein.

1.2.1 Hydraul i c Design

The system shall be hydraulically designed to discharge a mni mum density
as specified on the drawi ngs over the hydraulically nost demandi ng 280
square nmeters of floor area. The m ni mum pi pe size for branch lines in
gri dded systens shall be 32 mm. Hydraulic calculations shall be in
accordance with the Area/Density Method of NFPA 13. Water velocity in the
pi ping shall not exceed 6 nis

1.2.1.1 Hose Demand

An al l owance for exterior hose streans of 950 L/nmin shall be added to the
sprinkl er system demand at the point of connection to the existing system

1.2.1.2 Basis for Cal cul ati ons

The design of the system shall be based upon a water supply with a static
pressure of 434 kPa, and a flow of 116 C/sec at a residual pressure of 400
kPa. Water supply shall be presuned avail able at the point of connection
to existing . Hydraulic calculations shall be based upon the
Hazen-Wllianms formula with a "C' value of 120 for steel piping, 150 for
copper tubing, 140 for new cenent-lined ductile-iron piping, and 100 for
exi sting underground pi ping.

1.2.2 Sprinkl er Coverage

Sprinklers shall be uniformy spaced on branch lines. |n buildings
protected by automatic sprinklers, sprinklers shall provide coverage

t hroughout 100 percent of the building. This includes, but is not linited
to, telephone rooms, electrical equi pnent roons, boiler roons, swtchgear
roons, transforner rooms, and other electrical and nechanical spaces.
Coverage per sprinkler shall be in accordance with NFPA 13; as specified in
NFPA 13 for extra hazard occupancy but not to exceed 21 square m for |ight
hazard or 12 square m for ordinary hazard occupanci es. Exceptions are as
fol | ows:

1) Facilities that are designed in accordance with NFPA 13R and NFPA 13D.

SECTI ON 13930A Page 4
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2) Sprinklers may be omitted fromsnmall roons which are exenpted for
speci fic occupancies in accordance with NFPA 101.

1.3 COORDI NATI ON OF TRADES

Pi ping offsets, fittings, and any other accessories required shall be
furnished as required to provide a conplete installation and to elininate
interference with other construction. Sprinkler shall be installed over
and under ducts, piping and platforns when such equi pnent can negatively
ef fect or disrupt the sprinkler discharge pattern and coverage.

1.4 DELI VERY AND STORAGE

Al'l equi prent delivered and placed in storage shall be housed in a manner
to preclude any damage fromthe weather, hum dity and tenperature
variations, dirt and dust, or other contaminants. Additionally, all pipes
shal | either be capped or plugged until install ed.

1.5 FI ELD MEASUREMENTS

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

1.6 SUBM TTALS

Government approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Sprinkl er System Shop Draw ngs; G.
Three copies of the Sprinkler System Shop Drawi ngs, no |ater than
21 days prior to the start of sprinkler systeminstallation. The

Sprinkl er System Shop Drawi ngs shall conformto the requirenents
est abl i shed for working plans as prescribed in NFPA 13. Draw ngs

shal | include plan and el evation views denonstrating that the
equipment will fit the allotted spaces with clearance for
installation and mai nt enance. Each set of draw ngs shall include

the foll ow ng:

a. Descriptive index of drawings in the submittal wth
drawi ngs listed in sequence by drawi ng nunber. A |egend
i dentifying device synbols, nonmenclature, and conventions used.

b. Floor plans drawn to a scale not |less than 1: 100 which
clearly show |l ocations of sprinklers, risers, pipe hangers, seisnic
separati on assenblies, sway bracing, inspector's test connections,
drains, and other applicable details necessary to clearly describe
t he proposed arrangenent. Each type of fitting used and the
| ocati ons of bushings, reducing couplings, and wel ded joints shal
be i ndi cat ed.

c. Actual center-to-center dinensions between sprinklers on
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branch |ines and between branch lines; fromend sprinklers to
adjacent walls; fromwalls to branch lines; fromsprinkler feed
mai ns, cross-mains and branch lines to finished floor and roof or
ceiling. A detail shall show the di nension fromthe sprinkler and
sprinkler deflector to the ceiling in finished areas.

d. Longitudinal and transverse buil ding sections show ng
typical branch line and cross-nain pipe routing as well as
el evation of each typical sprinkler above finished floor

e. Details of each type of riser assenbly; pipe hanger; sway
braci ng for earthquake protection, and restraint of underground
water main at point-of-entry into the building, and electrica
devi ces and interconnecting W ring.

As-Built Shop Draw ngs;

As-built shop drawings, at |east 14 days after conpletion of the
Fi nal Tests. The Sprinkler System Draw ngs shall be updated to
reflect as-built conditions after all related work is conpleted and
shall be on reproducible full-size nylar film

SD- 03 Product Data
Fire Protection Related Subnittals;

Alist of the Fire Protection Related Submittals, no later than 7
days after the approval of the Fire Protection Specialist.

Load Cal cul ations for Sizing Sway Bracing; G.

For systens that are required to be protected agai nst danage from
ear t hquakes, | oad cal cul ati ons shall be provided for sizing of sway
braci ng.

Conponents and Equi pnent Data; G

Manufacturer's catal og data included with the Sprinkler System
Drawi ngs for all items specified herein. The data shall be
hi ghli ghted to show nodel, size, options, etc., that are intended
for consideration. Data shall be adequate to denonstrate
conpliance with all contract requirenents. In addition, a conplete
equi pnment |ist that includes equi pnment description, nodel nunber
and quantity shall be provided.

Hydraulic Cal cul ations; G

Hydraul i c cal cul ations, including a drawi ng showi ng hydraulic
ref erence points and pi pe segnments.

Spare Parts;

Spare parts data shall be included for each different item of
mat eri al 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 parts recommended by the
manuf acturer to be replaced after 1 year and 3 years of service. A
list of special tools and test equipnent required for maintenance
and testing of the products supplied by the Contractor shall be
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i ncl uded.
Prelimnary Tests Procedures; G

Proposed procedures for Prelimnary Tests, no later than 14 days
prior to the proposed start of the tests.

Fi nal Acceptance Test Procedures; G.

Proposed procedures for Final Acceptance Test, no later than 14
days prior to the proposed start of the tests.

On-site Training Schedule; G.

Proposed On-site Training schedule, at |east 14 days prior to
the start of related training.

Prelimnary Tests; G.

Proposed date and time to begin Prelinmnary Tests, submitted with
the Prelininary Tests Procedures.

Fi nal Acceptance Test; G.

Proposed date and time to begin Final Acceptance Test, submtted
with the Final Acceptance Test Procedures. Notification shall be
provi ded at |east 14 days prior to the proposed start of the test.
Notification shall include a copy of the Contractor's Material &
Test Certificates.

Fire Protection Specialist Qualifications; G.

The nane and docunentation of certification of the proposed Fire
Protection Specialists, no later than 14 days after the Notice to
Proceed and prior to the submittal of the sprinkler system draw ngs
and hydraulic cal cul ati ons.

Sprinkler SystemliInstaller Qualifications; G.

The nane and docunentation of certification of the proposed
Sprinkler SystemliInstaller, concurrent with submittal of the Fire
Protection Specialist Qualifications.

SD- 06 Test Reports
Prelimnary Tests Report; G.

Three copies of the conpleted Prelininary Tests Reports, no |ater
that 7 days after the conpletion of the Prelinminary Tests. The
Prelimnary Tests Report shall include both the Contractor's
Material and Test Certificate for Underground Piping and the
Contractor's Material and Test Certificate for Aboveground Pi ping.
All items in the Prelimnary Tests Report shall be signed by the
Fire Protection Specialist.

Fi nal Acceptance Test Report; G

Three copies of the conpleted Final Acceptance Tests Reports, no
later that 7 days after the conpletion of the Final Acceptance
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Tests. Al itens in the Final Acceptance Report shall be signed by
the Fire Protection Specialist.

SD-07 Certificates
Fire Protection Specialist Inspection; G.

Concurrent with the Final Acceptance Test Report, certification
by the Fire Protection Specialist that the sprinkler systemis
installed in accordance with the contract requirenents, including
si gned approval of the Prelimnary and Final Acceptance Test
Reports.

SD-10 Operation and Mai ntenance Data
Wet Pipe Sprinkler System

Si x manual s |isting step-by-step procedures required for system
startup, operation, shutdown, and routine nmintenance, at |east 14
days prior to field training. The manuals shall include the
manuf acturer's name, nodel nunber, parts list, list of parts and
tool s that should be kept in stock by the owner for routine
mai nt enance i ncluding the nane of a |local supplier, sinplified
wiring and controls diagrans, troubl eshooting guide, and
recommended service organi zati on (including address and tel ephone
nunber) for each item of equipnent.

7 HYDRAULI C CALCULATI ONS

Hydraul i c cal cul ations shall be as outlined in NFPA 13 except that

cal cul ations shall be performed by conputer using software intended
specifically for fire protection system design using the design data shown
on the drawi ngs. Software that uses k-factors for typical branch lines is
not acceptable. Calculations shall be based on the water supply data shown
on the drawi ngs. Calculations shall substantiate that the design area used
in the calculations is the nost demandi ng hydraulically. Wter supply
curves and systemrequirenents shall be plotted on semi-logarithm c graph
paper so as to present a sumary of the conplete hydraulic calculation. A
summary sheet listing sprinklers in the design area and their respective
hydraulic reference points, elevations, actual discharge pressures and
actual flows shall be provided. Elevations of hydraulic reference points
(nodes) shall be indicated. Docunentation shall identify each pipe

i ndividually and the nodes connected thereto. The dianeter, length, flow
velocity, friction loss, nunber and type fittings, total friction loss in
the pi pe, equivalent pipe |length and Hazen-WIlianms coefficient shall be

i ndi cated for each pipe. For gridded systens, calculations shall show
peaki ng of demand area friction loss to verify that the hydraulically nopst
demanding area is being used. Also for gridded systens, a flow di agram
indicating the quantity and direction of flows shall be included. A
drawi ng showi ng hydraulic reference points (nodes) and pi pe designations
used in the cal cul ations shall be included and shall be independent of shop
dr awi ngs.

. 8 FI RE PROTECTI ON SPECI ALI ST

Work specified in this section shall be performed under the supervision of
and certified by the Fire Protection Specialist. The Fire Protection

Speci ali st shall be an individual who is a registered professional engineer
and a Full Menber of the Society of Fire Protection Engineers or who is
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certified as a Level |1l Technician by National Institute for Certification
in Engi neering Technol ogies (NICET) in the Automatic Sprinkler System
Layout subfield of Fire Protection Engineering Technol ogy in accordance
with N CET 1014-7. The Fire Protection Specialist shall be regularly
engaged in the design and installation of the type and conplexity of system
specified in the Contract docunents, and shall have served in a simlar
capacity for at least three systens that have perfornmed in the manner

i ntended for a period of not |ess than 6 nonths.

.9 SPRI NKLER SYSTEM | NSTALLER QUALI FI CATI ONS

Work specified in this section shall be perforned by the Sprinkler System
Installer. The Sprinkler SystemlInstaller shall be regularly engaged in
the installation of the type and conplexity of systemspecified in the
Contract documents, and shall have served in a sinmlar capacity for at

| east three systens that have perforned in the manner intended for a period
of not less than 6 nonths.

.10 REGULATCRY REQUI REMENTS

Conpliance with referenced NFPA standards is mandatory. This includes
advi sory provisions listed in the appendi ces of such standards, as though
the word "shall" had been substituted for the word "shoul d* wherever it
appears. |In the event of a conflict between specific provisions of this
specification and applicable NFPA standards, this specification shal
govern. Reference to "authority having jurisdiction" shall be interpreted
to nean the Contracting Oficer

PART 2 PRODUCTS

2.

1 STANDARD PRODUCTS

Materi al s and equi prent shall be standard products of a manufacturer

regul arly 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.

.2 NAMVEPLATES

Al'l equi prent shall have a naneplate that identifies the manufacturer's
nane, address, type or style, nodel or serial nunber, and catal og nunber.

.3 REQUI REMENTS FOR FI RE PROTECTI ON SERVI CE

Mat eri al s and Equi prent shall have been tested by Underwiters
Laboratories, Inc. and listed in UL Fire Prot Dir or approved by Factory
Mutual and listed in FM P7825a and FM P7825b. \Where the terns "listed" or
"approved" appear in this specification, such shall nean listed in UL Fire
Prot Dir or FM P7825a and FM P7825b

.4 UNDERGROUND PI PI NG COVPONENTS

4.1 Pi pe

Pi ping froma point 150 mm above the floor to a point 1500 nm outside the
buil ding wall shall be ductile iron with a rated working pressure of 1034
kPa conforming to AWM C151, with cement nortar |ining conforming to AWM
Cl104. Piping nore than 1500 mm outside the building walls shall conply
with Section 02510A WATER DI STRI BUTI ON SYSTEM
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2.4.2 Fittings and Gaskets

Fittings shall be ductile iron confornming to AWM C110. Gaskets shall be
suitable in design and size for the pipe with which such gaskets are to be
used. Gaskets for ductile iron pipe joints shall conformto AWM Cl111.

2.4.3 Gate Val ve and | ndi cator Posts

Gate val ves for underground installation shall be of the inside screw type
with counter-clockw se rotation to open. Were indicating type valves are
shown or required, indicating valves shall be gate valves with an approved
i ndi cator post of a length to permit the top of the post to be | ocated 900
mm above finished grade. Gate valves and indicator posts shall be listed
in UL Fire Prot Dir or FM P7825a and FM P7825b

2.5 ABOVEGROUND PI PI NG COVPONENTS

Aboveground pi ping shall be steel , copper, or plastic.
2.5.1 St eel Pi pi ng Conponents
2.5.1.1 Steel Pipe

Except as nodified herein, steel pipe shall be black as permtted by NFPA 13
and shall conformto applicable provisions of ASTM A 795, ASTM A 53/ A 53M
or ASTM A 135. Pipe in which threads or grooves are cut shall be Schedul e
40 or shall be listed by Underwiters' Laboratories to have a corrosion
resistance ratio (CRR) of 1.0 or greater after threads or grooves are cut.
Pi pe shall be nmarked with the name of the manufacturer, kind of pipe, and
ASTM desi gnati on

2.5.1.2 Fittings for Non-Gooved Steel Pipe

Fittings shall be cast iron confornming to ASME B16.4, steel conforming to
ASME B16.9 or ASME B16.11, or nmlleable iron conformng to ASME B16. 3.

Gal vani zed fittings shall be used for piping systens or portions of piping
systens utilizing galvanized piping. Fittings into which sprinklers, drop
ni pples or riser nipples (sprigs) are screwed shall be threaded type.
Plain-end fittings with mechanical couplings, fittings that use stee
gripping devices to bite into the pipe and segnmented wel ded fittings shal
not be used.

2.5.1.3 Grooved Mechanical Joints and Fittings

Joints and fittings shall be designed for not |ess than 1200 kPa service
and shall be the product of the same manufacturer; segnented wel ded fittings
shall not be used. Fitting and coupling houses shall be nmalleable iron
conformng to ASTM A 47/ A 47TM G ade 32510; ductile iron conformng to ASTM
A 536, Grade 65-45-12. Gasket shall be the flush type that fills the
entire cavity between the fitting and the pipe. Nuts and bolts shall be
heat-treated steel conform ng to ASTM A 183 and shall be cadni um pl ated or
zinc el ectropl at ed.

2.5.1.4 Fl anges
Fl anges shall conformto NFPA 13 and ASME B16.1. Gaskets shall be

non- ashest os conpressed material in accordance with ASME B16.21, 1.6 mm
thick, and full face or self-centering flat ring type.
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2.5.1.5 Bolts, Nut, and Washers

Nuts shall be hexagon type conforming to ASME B18.2.2 . Washers shall neet
the requirenents of ASTM F 436M . Flat circular washers shall be provided
under all bolt heads and nuts.

2.5.2 Copper Tube Conponents
2.5.2.1 Copper Tube

Copper tube shall conformto ASTM B 88M, Types L and M
2.5.2.2 Copper Fittings and Joints

Cast copper alloy solder-joint pressure fittings shall conformto ASME

B16. 18 and wrought copper and bronze solder-joint pressure fittings shal
conformto ASME B16.22 and ASTM B 75M . Cast copper alloy fittings for
flared copper tube shall conformto ASME B16. 26and ASTM B 62. Brass or
bronze adapters for brazed tubing may be used for connecting tubing to
flanges and to threaded ends of valves and equi pnent. Extracted brazed tee
joints produced with an acceptable tool and installed as recommended by the
manuf acturer may be used. G ooved nechanical joints and fittings shall be
designed for not less than 862 kPa service and shall be the product of the
same manufacturer. G ooved fitting and nechani cal coupling housing shal

be ductile iron conforming to ASTM A 536. Gaskets for use in grooved
joints shall be nolded synthetic polymer of pressure responsive design and
shall conformto ASTM D 2000 for circulating mediumup to 110 degrees C .
Grooved joints shall conformto AWM C606. Coupling nuts and bolts for use
in grooved joints shall be steel and shall conformto ASTM A 183.

2.5.3 Pl asti c Pi pi ng Conponents

2.5.3.1 Pl astic Pipe
Pl astic pipe shall be chlorinated pol yvinyl chloride (CPVC) confornming to
ASTM F 442/ F 442M 1207 kPa rating and listed in UL Fire Prot Dir for use
in wet pipe sprinkler systens.

2.5.3.2 Plastic Fittings

Plastic fitting shall be chlorinated polyvinyl chloride (CPVC) as listed in
UL Fire Prot Dir for use in wet pipe sprinkler systens.

2.5. 4 Pi pe Hangers
Hangers shall be listed in UL Fire Prot Dir or FM P7825a and FM P7825b and
of the type suitable for the application, construction, and pipe type and
sized to be support ed.

2.5.5 Val ves

2.5.5.1 Control Valve and Gate Val ve
Manual |y operated sprinkler control valve and gate val ve shall be outside
stem and yoke (0S&Y) type and shall be listed in UL Bld Mat Dir or FM P7825a
and FM P7825b

2.5.5.2 Check Val ve
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Check valve 50 nm and larger shall be listed in UL Bld Mat Dir or FM P7825a
and FM P7825b. Check val ves 100 mm and | arger shall be of the swi ng type
with flanged cast iron body and flanged inspection plate, shall have a

clear waterway and shall neet the requirements of MSS SP-71, for Type 3 or
4.

2.5.5.3 Hose Val ve

Val ve shall conmply with UL 668 and shall have a mninumrating of 2070 kPa .
Val ve shall be non-rising stem all bronze, 90 degree angle type, with 65
mm American National Standard Fire Hose Screw Thread (NH) nale outlet in
accordance with NFPA 1963. Hose valve shall be provided with 65 to 40 nm
reducer. Hose valves shall be equipped with lugged cap with drip drain,
cap gasket and chain. Valve finish shall be rough chronme plated .

2.6 ALARM CHECK VALVE ASSEMBLY

Assenbly shall include an al arm check valve, standard trim pi ping, pressure
gauges, bypass, retarding chanber, testing valves, main drain, and other
components as required for a fully operational system

2.7 WATERFLOW ALARM

El ectrically operated, exterior-nmounted, waterflow alarmbell shall be
provided and installed in accordance with NFPA 13. Waterflow al arm bell
shall be rated 24 VDC and shall be connected to the Fire Al arm Control
Panel (FACP) in accordance with Section_[ AMD02] 13850AFHREDPETECH-ON-AND-

ALARM-SYSTEM—DIRECT—CURRENT—00P-13851A FI RE DETECTI ON AND ALARM SYSTEM
ADDRESSABLE

2.8 ALARM I NI TI ATI NG AND SUPERVI SORY DEVI CES
2.8.1 Sprinkler Waterflow Indicator Switch, Vane Type

Switch shall be vane type with a pipe saddl e and cast al um num housi ng.
The el ectro-nmechani cal device shall include a flexible, |owdensity

pol yet hyl ene paddl e conformng to the inside dianmeter of the fire
protection pipe. The device shall sense water movenents and be capabl e of
detecting a sustained flow of 38 L/min or greater. The device shall
contain a retard device adjustable fromO to 90 seconds to reduce the
possibility of false alarns caused by transient flow surges. The switch
shal | be tanper resistant and contain two SPDT (Form C) contacts arranged
to transfer upon renoval of the housing cover, and shall be equipped with a
silicone rubber gasket to assure positive water seal and a dustproof cover
and gasket to seal the mechanismfromdirt and noi sture.

2.8.2 Sprinkler Pressure (Waterflow) Alarm Switch
Pressure switch shall include a nmetal housing with a neoprene di aphragm
SPDT snap action switches and a 15 mm NPT mal e pipe thread. The switch
shal | have a maxi num service pressure rating of 1207 kPa . There shall be
two SPDT (Form C) contacts factory adjusted to operate at 28 to 55 kPa .
The switch shall be capable of being nounted in any position in the alarm
line trimpiping of the alarm check val ve.

2.8.3 Val ve Supervi sory (Tanmper) Swtch

Switch shall be suitable for mounting to the type of control valve to be

SECTI ON 13930A Page 12



FY 03 Student Dormitory 21118
ACCOVPANYI NG AMENDMENT NO. 2 TO SOLI Cl TATI ON NO. DACA63- 03- R- 0003

supervi sed open. The switch shall be tanper resistant and contain one set
of SPDT (Form C) contacts arranged to transfer upon renoval of the housing
cover or closure of the valve of nore than two rotations of the valve stem

2.9 FI RE DEPARTMENT CONNECTI ON

Fire department connection shall be projecting type with cast brass body,
mat chi ng wal | escutcheon |lettered "Auto Spkr" with a polished brass finish
The connection shall have two inlets with individual self-closing

cl appers, caps with drip drains and chains. Female inlets shall have 65 mm
di ameter American National Fire Hose Connection Screw Threads (NH) per
NFPA 1963

2.10 SPRI NKLERS

Sprinklers with internal Orings shall not be used. Sprinklers shall be
used in accordance with their listed coverage limtations. Tenperature
classification shall be ordinary . Sprinklers in high heat areas including
attic spaces or in close proximty to unit heaters shall have tenperature
classification in accordance with NFPA 13. Extended coverage sprinklers
shal | not be used.

2.10.1 Conceal ed Spri nkl er

Conceal ed sprinkler shall be white polyester and shall have a nom nal 12.7
mm or 13.5 mm orifice.

2.10.2 Recessed Spri nkl er

Upright sprinkler shall be chrone-plated and shall have a nominal 12.7 mm
or 13.5 mm orifice.

2.10.3 Fl ush Spri nkl er

Flush sprinkler shall be chronme-plated and shall have a nomi nal 12.7 mm or
13.5 mm orifice.

2.10.4 Pendent Spri nkl er
Pendent sprinkler shall be of the fusible strut or glass bulb type,
recessed type with nominal 12.7 mmorifice. Pendent sprinklers shall have
a polished chrome finish.

2.10.5 Upri ght Sprinkl er

Upright sprinkler shall be brass and shall have a nominal 12.7 mm or 13.5
mm orifice.

2.10.6 Si dewal | Spri nkl er
Si dewal | sprinkler shall have a nominal 12.7 mm orifice. Sidewall
sprinkl er shall have a polished chrome finish. Sidewall sprinkler shall be
t he qui ck-response type.

2.10.7 Resi dential Sprinkler
Resi dential sprinkler shall be the pendent and sidewall type with nonina

12.7 mm orifice. Residential sprinkler shall have a polished chrone
finish.
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2.11 DI SI NFECTI NG MATERI ALS

2.11.1 Li quid Chlorine
Liquid chlorine shall conformto AWM B301

2.11.2 Hypochl ori tes
Cal ci um hypochl orite and sodi um hypochlorite shall conformto AWM B300.

2.12  ACCESSCRI ES

2.12.1 Spri nkl er Cabi net
Spare sprinklers shall be provided in accordance with NFPA 13 and shall be
packed in a suitable metal or plastic cabinet. Spare sprinklers shall be
representative of, and in proportion to, the nunber of each type and
tenperature rating of the sprinklers installed. At |east one wench of
each type required shall be provided

2.12.2 Pendent Spri nkl er Escut cheon
Escut cheon shall be one-piece netallic type with a depth of less than 20 nm
and suitable for installation on pendent sprinklers. The escutcheon shal
have a factory finish that matches the pendent sprinkler heads.

2.12.3 Pi pe Escut cheon
Escut cheon shall be polished chrom umplated zinc alloy, or polished
chrom um pl ated copper alloy. Escutcheons shall be either one-piece or
split-pattern, held in place by internal spring tension or set screw

2.12. 4 Sprinkl er Guard
Guard shall be a steel wire cage designed to encase the sprinkler and
protect it from nechani cal damage. Guards shall be provided on sprinklers
| ocated in equi pnent roons with upright heads.

2.12.5 I dentification Sign
Val ve identification sign shall be mninmm 150 mnmmwi de x 50 mmhigh with
enamel baked finish on mnimum 1.214 mm steel or 0.6 nm aluminumwth red
|l etters on a white background or white letters on red background. Wrding
of sign shall include, but not be linmted to "main drain," "auxiliary

drain," "inspector's test," "alarmtest,"” "alarmline," and simnilar wording
as required to identify operational conponents.

2.13 DOUBLE- CHECK VALVE BACKFLOW PREVENTI ON ASSEMBLY

Doubl e- check backfl ow prevention assenbly shall conmply with ASSE 1015. The
assenbly shall have a bronze, cast-iron or stainless steel body with

fl anged ends. The assenbly shall include pressure gauge test ports and
OS&Y shutoff valves on the inlet and outlet, 2-positive-seating check val ve
for continuous pressure application, and four test cocks. Assenblies shal
be rated for working pressure of 1034 kPa The maxi mnum pressure | oss shal
be 40 kPa at a flow rate equal to the sprinkler water demand, at the

| ocation of the assenbly. A test port for a pressure gauge shall be

provi ded both upstream and downstream of the doubl e check backfl ow
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prevention assenbly val ves.

PART 3 EXECUTI ON

3.

1 FI RE PROTECTI ON RELATED SUBM TTALS

The Fire Protection Specialist shall prepare a list of the submttals from
the Contract Submittal Register that relate to the successful installation
of the sprinkler systens(s). The submittals identified on this Iist shal
be acconpanied by a letter of approval signed and dated by the Fire
Protection Specialist when subnmitted to the Governnent.

.2 | NSTALLATI ON REQUI REMENTS

The installation shall be in accordance with the applicable provisions of
NFPA 13, NFPA 24 and publications referenced therein. Installation of
in-rack sprinklers shall conply with applicable provisions of NFPA 230.

.3 I NSPECTI ON BY FI RE PROTECTI ON SPECI ALI ST

The Fire Protection Specialist shall inspect the sprinkler system
periodically during the installation to assure that the sprinkler systemis
bei ng provided and installed in accordance with the contract requiremnents.
The Fire Protection Specialist shall witness the prelimnary and fina
tests, and shall sign the test results. The Fire Protection Specialist,
after conpletion of the systeminspections and a successful final test,
shall certify in witing that the system has been installed in accordance
with the contract requirements. Any discrepancy shall be brought to the
attention of the Contracting Officer in witing, no later than three
wor ki ng days after the discrepancy is discovered.

.4 ABOVEGROUND PI PI NG | NSTALLATI ON

4.1 Protection of Piping Against Earthquake Danage

The system pi ping shall be protected agai nst damage from eart hquakes.
Seism c protection shall include flexible and rigid couplings, sway
bracing, seismc separation assenblies where piping crosses building
seisnic separation joints, and other features as required by NFPA 13 for
protection of piping agai nst damage from earthquakes.

. 4.2 Pi pi ng in Exposed Areas

Exposed piping shall be installed so as not to dimnish exit access wi dths,
corridors or equi prment access. Exposed horizontal piping, including drain
pi ping, shall be installed to provide nmaxi mum headr oom

. 4.3 Pi pi ng in Finished Areas

In areas with suspended or dropped ceilings and in areas with conceal ed
spaces above the ceiling, piping shall be conceal ed above ceilings. Piping
shal | be inspected, tested and approved before being concealed. R sers and
simlar vertical runs of piping in finished areas shall be conceal ed.

4.4 Pendent Sprinkl ers

Drop nipples to pendent sprinklers shall consist of mnimm25 nm pipe
with a reducing coupling into which the sprinkler shall be threaded.
Hangers shall be provided on armovers to drop nipples supplying pendent
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sprinkl ers when the armover exceeds 300 mm. \Were sprinklers are
install ed bel ow suspended or dropped ceilings, drop nipples shall be cut
such that sprinkler ceiling plates or escutcheons are of a uniformdepth

t hroughout the finished space. The outlet of the reducing coupling shal
not extend nore than 25 mm bel ow the underside of the ceiling. On pendent
sprinklers installed bel ow suspended or dropped ceilings, the distance from
the sprinkler deflector to the underside of the ceiling shall not exceed
100 mm . Recessed pendent sprinklers shall be installed such that the

di stance fromthe sprinkler deflector to the underside of the ceiling shal
not exceed the manufacturer's listed range and shall be of uniformdepth

t hroughout the finished area.

3.4.4.1 Pendent Sprinkler Locations

Pendent sprinklers in suspended ceilings shall be a m nimumof 150 mm from
ceiling grid.

3.4.5 Upri ght Sprinklers

Ri ser nipples or "sprigs" to upright sprinklers shall contain no fittings
bet ween the branch line tee and the reducing coupling at the sprinkler.
Ri ser ni pples exceeding 750 mm in length shall be individually supported.

3.4.6 Pi pe Joints

Pi pe joints shall conformto NFPA 13, except as nodified herein. Not nore
than four threads shall show after joint is made up. Wlded joints will be
permitted, only if welding operations are perfornmed as required by NFPA 13
at the Contractor's fabrication shop, not at the project construction site.
Fl anged joints shall be provided where indicated or required by NFPA 13.
Grooved pipe and fittings shall be prepared in accordance with the
manuf acturer's | atest published specification according to pipe materi al
wal | thickness and size. G ooved couplings, fittings and grooving tools
shal | be products of the sane nmanufacturer. For copper tubing, pipe and
groove di nensions shall conply with the tol erances specified by the
coupling manufacturer. The dianeter of grooves nmade in the field shall be
measur ed using a "go/no-go" gauge, vernier or dial caliper, narrowl and
m crometer, or other method specifically approved by the coupling
manuf acturer for the intended application. G oove w dth and dinmension of
groove fromend of pipe shall be neasured and recorded for each change in
grooving tool setup to verify conpliance with coupling manufacturer's
tolerances. G ooved joints shall not be used in conceal ed | ocations, such
as behind solid walls or ceilings, unless an access panel is shown on the
drawi ngs for servicing or adjusting the joint.

3.4.7 Reducer s

Reductions in pipe sizes shall be nade with one-piece tapered reducing
fittings. The use of grooved-end or rubber-gasketed reducing couplings
will not be permtted. Wen standard fittings of the required size are not
manuf act ured, single bushings of the face type will be pernmitted. Where
used, face bushings shall be installed with the outer face flush with the
face of the fitting opening being reduced. Bushings shall not be used in
el bow fittings, in nore than one outlet of a tee, in nore than two outlets
of a cross, or where the reduction in size is less than 15 nm (.

3.4.8 Pi pe Penetrations

Cutting structural members for passage of pipes or for pipe-hanger
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fastenings will not be permtted. Pipes that nust penetrate concrete or
masonry walls or concrete floors shall be core-drilled and provided with
pi pe sl eeves. Each sleeve shall be Schedul e 40 gal vani zed steel, ductile
iron or cast iron pipe and shall extend through its respective wall or
floor and be cut flush with each wall surface. Sleeves shall provide
required clearance between the pipe and the sleeve per NFPA 13. The space
bet ween the sl eeve and the pipe shall be firmy packed with m neral wool
insulation. Were pipes penetrate fire walls, fire partitions, or floors,
pi pes shall be fire stopped in accordance with Section 07840A Fl RESTOPPI NG
In penetrations that are not fire-rated or not a floor penetration, the
space between the sleeve and the pipe shall be sealed at both ends with
pl astic waterproof cenment that will dry to a firmbut pliable nass or with
a mechani cal |y adjustabl e segnented el astoner seal.

3.4.9 Escut cheons

Escut cheons shall be provided for pipe penetration of ceilings and walls.
Escut cheons shall be securely fastened to the pipe at surfaces through
whi ch pi pi ng passes.

3.4.10 I nspector's Test Connection

Unl ess ot herwi se indicated, test connection shall consist of 25 mm pipe
connected to the renote branch line ; a test valve |ocated approximtely 2
meters above the floor; a snoboth bore brass outlet equivalent to the
smal l est orifice sprinkler used in the system and a painted netal
identification sign affixed to the valve with the words "lnspector's Test."
The di scharge orifice shall be | ocated outside the building wall directed
so as not to cause damage to adjacent construction or |andscaping during
full flow discharge

3.4.11 Dr ai ns

Mai n drain piping shall be provided to discharge at a safe point outside
the building . Auxiliary drains shall be provided as indicated and as
required by NFPA 13. \When the capacity of trapped sections of pipe is |ess
than 11 liters, the auxiliary drain shall consist of a valve not snaller
than 15 mm and a plug or nipple and cap. Wen the capacity of trapped
sections of piping is nore than 11 liters, the auxiliary drain shal

consist of two 25 mm val ves and one 50 x 300 mm condensate nipple or

equi valent, located in an accessible location. Tie-in drains shall be
provided for multiple adjacent trapped branch pi pes and shall be a ni ni mum
of 25 mm in dianmeter. Tie-in drain lines shall be pitched a m nimumof 15
mm per 3 nm.

3.4.12 Installation of Fire Departnment Connection

Connection shall be nounted exterior to the building as indicated. The

pi pi ng between the connection and the check val ve shall be provided with an
automatic drip in accordance with NFPA 13 and arranged to drain to the
out si de.

3.4.13 I dentification Signs
Signs shall be affixed to each control valve, inspector test valve, nmain
drain, auxiliary drain, test valve, and simlar valves as appropriate or as

required by NFPA 13. Hydraulic design data nanepl ates shall be pernmanently
af fixed to each sprinkler riser as specified in NFPA 13.
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5 UNDERGROUND PI PI NG | NSTALLATI ON

The fire protection water main shall be laid, and joints anchored, in
accordance with NFPA 24. M ninum depth of cover shall be 900 mm The
supply line shall termnate inside the building with a flanged piece, the
bottom of which shall be set not |ess than 150 nm above the finished
floor. A blind flange shall be installed tenporarily on top of the flanged
piece to prevent the entrance of foreign natter into the supply line. A
concrete thrust block shall be provided at the el bow where the pipe turns
up toward the floor. |In addition, joints shall be anchored in accordance
with NFPA 24 using pipe clanps and steel rods fromthe el bow to the flange
above the floor and fromthe elbowto a pipe clanp in the horizontal run of
pi pe. Buried steel conponents shall be provided with a corrosion
protective coating in accordance with AWM C203. Piping nore than 1500 nm
outside the building walls shall meet the requirements of Section 02510A
WATER DI STRI BUTI ON SYSTEM

.6 EARTHWORK

Eart hwork shall be performed in accordance with applicable provisions of
Section 02315A EXCAVATI ON, FI LLI NG AND BACKFI LLI NG FOR BUI LDl NGS.

.7 ELECTRI CAL VWORK

Except as nodified herein, electric equipnment and wiring shall be in
accordance with Section 16415A ELECTRI CAL WORK, INTERIOR. Al arm signa
wiring connected to the building fire alarmcontrol systemshall be in
accordance with Section 13851A FI RE DETECTI ON AND ALARM SYSTEM

ADDRESSABLE. Al wiring for supervisory and alarmcircuits shall be #14 AWG
solid copper installed in netallic tubing or conduit. Wring color code
shal |l remain uni formthroughout the system

. 8 DI SI NFECTI ON

After all system conponents are installed and hydrostatic test(s) are
successfully conpl eted, each portion of the sprinkler systemto be

di sinfected shall be thoroughly flushed with potable water until al
entrained dirt and other foreign materials have been renoved before

i ntroducing chlorinating material. Flushing shall be conducted by renoving
the flushing fitting of the cross mains and of the grid branch lines, and

t hen back-flushing through the sprinkler main drains. The chlorinating

mat eri al shall be hypochlorites or liquid chlorine. Water chlorination
procedure shall be in accordance with AWM M20. The chlorinating naterial
shall be fed into the sprinkler piping at a constant rate of 50 parts per
mllion (ppm). A properly adjusted hypochlorite solution injected into the
systemwi th a hypochlorinator, or liquid chlorine injected into the system
through a solution-fed chlorinator and booster punp shall be used.
Chlorination application shall continue until the entire systemif filled.
The water shall remain in the systemfor a m ninumof 24 hours. Each valve
in the systemshall be opened and cl osed several tines to ensure its proper
disinfection. Follow ng the 24-hour period, no | ess than 25 ppm chl orine
residual shall remain in the system The system shall then be flushed with
clean water until the residual chlorine is reduced to | ess than one part
per mllion. Sanples of water in disinfected containers for bacteria

exam nation will be taken from several system| ocations which are approved
by the Contracting Officer. Sanples shall be tested for total coliform
organi snms (coliformbacteria, fecal coliform streptococcal, and other
bacteria) in accordance with AWM EWN The testing nethod shall be either
the multiple-tube fernentation technique or the nenbrane-filter technique.
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The disinfection shall be repeated until tests indicate the absence of
coliformorganisnms (zero nean coliformdensity per 100 milliliters) in the
samples for at least 2 full days. The systemw |l not be accepted unti
satisfactory bacteriological results have been obtained. After successfu
completion, verify installation of all sprinklers and plugs and pressure
test the system

3.9 Pl PE COLOR CODE MARKI NG

Col or code marking of piping shall be as specified in Section 09900 PAI NTS
AND COATI NGS.

3.10 PRELI M NARY TESTS

The system including the underground water mains, and the aboveground

pi pi ng and system conponents, shall be tested to assure that equiprment and
components function as intended. The underground and aboveground interior
pi pi ng systens and attached appurtenances subjected to system working
pressure shall be tested in accordance with NFPA 13 and NFPA 24. Upon
conpl etion of specified tests, the Contractor shall conplete certificates
as specified in paragraph SUBM TTALS

3.10.1 Under gr ound Pi pi ng
3.10.1.1 Fl ushi ng

Under ground pi pi ng shall be flushed in accordance with NFPA 24. This
includes the requirenent to flush the |ead-in connection to the fire
protection systemat a flowrate not |less that the cal cul ated maxi mum wat er
demand rate of the system

3.10.1.2 Hydrostatic Testing

New under ground pi pi ng shall be hydrostatically tested in accordance with
NFPA 24. The all owabl e | eakage shall be neasured at the specified test
pressure by punping froma calibrated container. The anount of | eakage at
the joints shall not exceed 1.89 liters per hour per 100 gaskets or
joints, regardl ess of pipe dianeter.

3.10.2 Abovegr ound Pi pi ng
3.10.2.1 Hydrostatic Testing

Aboveground pi ping shall be hydrostatically tested in accordance with NFPA
13 at not |less than 1400 kPa or 350 kPa in excess of nmaximum system
operating pressure and shall maintain that pressure w thout |oss for 2
hours. There shall be no drop in gauge pressure or visible | eakage when
the systemis subjected to the hydrostatic test. The test pressure shal

be read froma gauge | ocated at the | ow el evation point of the system or
portion being tested.

3.10.2.2 Backfl ow Prevention Assenbly Forward Fl ow Test

Each backfl ow prevention assenbly shall be tested at system fl ow demand,
including all applicable hose streans, as specified in NFPA 13. The
Contractor shall provide all equipment and instrunents necessary to conduct
a conplete forward fl ow test, including65 mm dianmeter hoses, playpipe
nozzl es, calibrated pressure gauges, and pitot tube gauge. The Contractor
shall provide all necessary supports to safely secure hoses and nozzles

SECTI ON 13930A Page 19



FY 03 Student Dormitory 21118
ACCOVPANYI NG AMENDMENT NO. 2 TO SOLI Cl TATI ON NO. DACA63- 03- R- 0003

during the test. At the system dermand flow, the pressure readi ngs and
pressure drop (friction) across the assenbly shall be recorded. A netal
pl acard shall be provided on the backfl ow prevention assenbly that lists
the pressure readi ngs both upstream and downstream of the assenbly, tota
pressure drop, and the systemtest flow rate. The pressure drop shall be
conpared to the manufacturer's data.

3.10.3 Testing of Al arm Devi ces

Each alarm switch shall be tested by flow ng water through the inspector's
test connection. Each water-operated al arm devices shall be tested to
verify proper operation.

3.10.4 Main Drain Fl ow Test

Fol I owi ng flushing of the underground piping, a main drain test shall be
made to verify the adequacy of the water supply. Static and residua
pressures shall be recorded on the certificate specified in paragraph
SUBM TTALS. |In addition, a main drain test shall be conducted each tine
after a main control valve is shut and opened.

3.11 FI NAL ACCEPTANCE TEST

Fi nal Acceptance Test shall begin only when the Prelimnary Test Report has
been approved. The Fire Protection Specialist shall conduct the Fina
Accept ance Test and shall provide a conplete denpnstration of the operation
of the system This shall include operation of control valves and fl ow ng
of inspector's test connections to verify operation of associated waterfl ow
al arm switches. After operation of control valves has been conpl eted, the
mai n drain test shall be repeated to assure that control valves are in the

open position. |In addition, the representative shall have avail abl e copies
of as-built drawings and certificates of tests previously conducted. The
installation shall not be considered accepted until identified

di screpanci es have been corrected and test docunmentation is properly
compl eted and received.

3.12 ON- SI TE TRAI NI NG

The Fire Protection Specialist shall conduct a training course for
operating and nai nt enance personnel as designated by the Contracting
Oficer. Training shall be provided for a period of 4 hours of norma
working time and shall start after the systemis functionally conpl ete but
prior to the Prelimnary Tests and Final Acceptance Test. The On-Site
Training shall cover all of the itens contained in the approved Operating
and Mai ntenance | nstructions.

-- End of Section --
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SECTI ON 15181A

CHI LLED WATER PI PI NG AND ACCESSORI ES

PART 1 GENERAL

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.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI Z21. 22 (1999) Relief Valves and Automatic Gas
Shut of f Devices for Hot Water Supply Systemns

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

ASTM A 106 (1999e1) Seam ess Carbon Steel Pipe for
H gh- Temper ature Service

ASTM A 182/ A 182M (2001) Forged or Rolled Alloy-Steel Pipe
Fl anges, Forged Fittings, and Val ves and
Parts for Hi gh-Tenperature Service

ASTM A 183 (1998) Carbon Steel Track Bolts and Nuts

ASTM A 193/ A 193M (2001a) Alloy-Steel and Stainless Steel
Bolting Materials for Hi gh-Tenperature
Service

ASTM A 47/ A 47M (1999) Ferritic Malleable Iron Castings

ASTM A 53/ A 53M (2001) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Seanl ess

ASTM A 536 (1984; R 1999el) Ductile Iron Castings

ASTM A 653/ A 653M (2000) Steel Sheet, Zinc-Coated

(Gl vani zed) or Zinc-lron All oy-Coated
(Gal vanneal ed) by the Hot-Di p Process

ASTM A 733 (1999) Wl ded and Seaml ess Carbon Steel and
Austenitic Stainless Steel Pipe Nipples

ASTM B 117 (1997) Operating Salt Spray (Fog) Apparatus

ASTM B 32 (1996) Sol der Metal

ASTM B 62 (1993) Composition Bronze or Qunce Mt al
Casti ngs

ASTM B 75 (1999) Seanl ess Copper Tube

ASTM B 75M (1999) Seanl ess Copper Tube (Metric)
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ASTM B 813 (2000) Liquid and Paste Fluxes for
Sol dering Applications of Copper and Copper
Al'l oy Tube
ASTM B 88 (1999) Seanl ess Copper Water Tube
ASTM B 88M (1999) Seanl ess Copper Water Tube (Metric)
ASTM D 1384 (1997a) Corrosion Test for Engi ne Cool ants
in @ assware
ASTM D 2000 (1999) Rubber Products in Autonotive
Appl i cations
ASTM D 3308 (1997) PTFE Resin Skived Tape
ASTM D 520 (2000) Zi nc Dust Pignent
ASTM D 596 (1991; R 1995) Reporting Results of
Anal ysi s of \Water
ASTM E 84 (2000a) Surface Burning Characteristics of
Bui I ding Materials
ASTM F 1007 (1986; R 1996) Pipe-Line Expansion Joints
of the Packed Slip Type for Marine
Application
ASTM F 1120 (1987; R 1998) Circular Metallic Bell ows
Type Expansion Joints for Piping
Appl i cations
ASTM F 1199 (1988; R 1998) Cast (Al Tenperature and
Pressures) and Wl ded Pipe Line Strainers
(150 psig and 150 degrees F Maxi mun)
AMERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)
ASSE 1003 (1995) Water Pressure Reducing Val ves for
Domestic Water Supply Systens
ASSE 1017 (1986) Tenperature Actuated M xing Val ves
for Primary Donestic use
AMERI CAN WATER WORKS ASSCOCI ATl ON( AWAA)
AWM C606 (1997) G ooved and Shoul dered Joints
AMERI CAN VELDI NG SCCI ETY ( AWS)
AWS A5. 8 (1992) Filler Metals for Brazing and Braze
Vel di ng
AWS Brazi ng Hdbk (1991) Brazi ng Handbook
AWS D1.1 (2000) Structural Wl ding Code - Steel
AWS 749.1 (1999) Safety in Welding and Cutting
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ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

EJVA

H 1.

B1.20.1

B16

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B31.

B31.

B40.

Dornmitory

21118

ASME | NTERNATI ONAL ( ASME)

.11

18

21

22

26

39

BPVC SEC | X

BPVC SEC VIII D1

(1983; R 1992) Pipe Threads, Ceneral
Pur pose (1 nch)

(1996) Forged Fittings, Socket-Wl ding and
Thr eaded

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

(1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

(1995; B16.22a1998) Wought Copper and
Copper Alloy Solder Joint Pressure Fittings

(1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

(1998) Malleable Iron Threaded Fittings

(1998) Mal |l eable Iron Threaded Pi pe Unions
Cl asses 150, 250, and 300

(1996; Bl16.5a) Pipe Flanges and Fl anged
Fittings NPS 1/2 thru NPS 24

(1993) Factory-Made Wought Stee
Buttwel ding Fittings

(1998) Power Piping
(1996) Buil ding Services Piping

(1991) Gauges - Pressure Indicating D al
Type - Elastic El erment

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

(1998) Boiler and Pressure Vessel Code;
Section VIII, Pressure Vessels Division 1 -
Basi ¢ Cover age

EXPANSI ON JO NT MANUFACTURERS ASSCCI ATI ON ( EIMA)

St ds

1-1.

HYDRAULI C | NSTI TUTE (H)

5

(1998; 7th Edition) EJMA Standards

(1994) Centrifugal Punps

MANUFACTURERS STANDARDI ZATI ON SCCI ETY OF THE VALVE AND FI TTI NGS

| NDUSTRY ( MSS)

M5S SP-110

(1996) Ball Val ves Threaded,
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Socket - Wl di ng, Sol der Joint, G ooved and

Fl ared Ends

MBS SP- 25 (1998) Standard Marking System for Val ves,
Fittings, Flanges and Uni ons

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

MBS SP- 67 (1995) Butterfly Val ves

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

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

MBS SP-71 (1997) Gray Iron Swi ng Check Val ves,
FIl anges and Thr eaded Ends

MBS SP-72 (1999) Ball Valves with Flanged or
Butt-Wel di ng Ends for General Service

MBS SP-78 (1998) Cast Iron Plug Valves, Flanged and
Thr eaded Ends

MBS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

MBS SP- 85 (1994) Cast Iron dobe & Angle Val ves,

FIl anged and Thr eaded Ends

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEMA 250 (1997) Enclosures for Electrical Equipment
(1000 Vol ts Maxi mun)

NEVA MG 1 (1998) Mdtors and Generators

NEMA MG 2 (1989) Safety Standard for Construction and

Gui de for Selection, Installation, and Use
of Electric Motors and Generators

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

NFPA 90A (1999) Installation of Air Conditioning and
Ventilating Systens

U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

Cl D A- A-50541 (Basic) Valves, Tank Float, Angle and d obe
Pattern (1 nch-Pound

1.2  SUBM TTALS
Governnent approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen

used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
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submitted in accordance with Section 01330 SUBM TTAL PROCEDURES
SD- 02 Shop Drawi ngs
Pi pi ng System
Drawi ngs, at |east 5 weeks prior to beginning construction
provided in adequate detail to denopbnstrate conpliance with contract
requi renents. Drawi ngs shall consist of:

a. Piping layouts which identify all valves and fittings.

b. Plans and el evations which identify clearances required for
mai nt enance and operati on.

SD- 03 Product Data
Pi pi ng System

Manufacturer's standard catal og data, at least 5 weeks prior to
the purchase or installation of a particular component, highlighted
to show material, size, options, performance charts and curves,
etc. in adequate detail to denonstrate conpliance with contract
requi renents. Data shall include manufacturer's recomended
installation instructions and procedures. Data shall be provided
for the followi ng conponents as a m ni num

a. Piping and Fittings
b. Valves and Accessories
c. Expansion Joints
d. Punps
e. Expansion Tanks
f. Ar Separator Tanks
g. Pipe Hangers, Inserts, and Supports
Wat er Treat nent Systens

Si x conplete copies, at least 5 weeks prior to the purchase of
the water treatnment system of the proposed water treatnent plan
including a layout, control schenme, a list of existing make-up
water conditions including the itens |isted in paragraph "Water
Anal ysis", a list of chem cals, the proportion of chenicals to be
added, the final treated water conditions, and a description of
environnental concerns for handling the chem cals.
Spare Parts

Spare parts data for each different item of equi pment specified
after approval of detail drawi ngs and not |later than 2 nonths prior
to the date of beneficial occupancy. The data shall include a
conplete list of parts and supplies, with current unit prices and

source of supply, a reconmended spare parts list for 1 year of
operation, and a list of the parts recomrended by the nanufacturer
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to be replaced on a routine basis.
Qualifications

Si x copies of qualified procedures, and list of names and
identification synmbols of qualified welders and wel di ng operators,
prior to non-factory wel di ng operations.

Field Tests

A schedul e, at least 2 weeks prior to the start of rel ated
testing, for each test. The schedules shall identify the proposed
date, time, and location for each test.

Denonstrati ons

A schedul e, at least 2 weeks prior to the date of the proposed
training course, which identifies the date, tinme, and | ocation for
the training.

Verification of D nensions

Aletter, at |least 2 weeks prior to beginning construction
including the date the site was visited, confornation of existing
conditions, and any di screpancies found.

SD-06 Test Reports
Field Tests

Si x copies of the report shall be provided in bound 216 x 279 nm
(8 1/2 x 11 inch) booklets. Reports shall docurment all phases of
the tests performed. The report shall include initial test
summaries, all repairs/adjustments nade, and the final test results.

One- Year Inspection

Si x copies of an inspection report, at the conpletion of one year
of service, in bound 216 x 279 (81/2 x 11 inch) inch booklets.
The report shall identify the condition of each cooling tower and
condenser. The report shall also include a conparison of the
condition of the cooling tower and condenser with the

manuf acturer's recommended operating conditions. The report shal
identify all actions taken by the Contractor and nanufacturer to
correct deficiencies during the first year of service.

SD-07 Certificates

Service Organi zation
A certified list of qualified pernmanent service organizations,

whi ch includes their addresses and qualifications, for support of
the equi pnent. The service organi zati ons shall be reasonably
conveni ent to the equi pment installation and be able to render
satisfactory service to the equi pnent on a regul ar and energency
basis during the warranty period of the contract.

SD-10 Operation and Mai ntenance Data

Operati on Manual s
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Si x conpl ete copies of an operation manual in bound 216 x 279 (81/2
x 11 inch) booklets listing step-by-step procedures required for
system startup, operation, abnornmal shutdown, emergency shut down,
and nornmal shutdown at | east 4 weeks prior to the first training
course. The booklets shall include the manufacturer's name, nodel
nunber, and parts list. The manuals shall include the

manuf acturer's nanme, nodel nunber, service nmanual, and a brief
description of all equiprment and their basic operating features.

Mai nt enance Manual s

Si x conpl ete copi es of maintenance manual in bound 216 x 279 (81/2
x 11 inch) booklets listing routine maintenance procedures,
possi bl e breakdowns and repairs, and a trouble shooting guide. The
manual s shall include piping |ayouts and sinplified wiring and
control diagranms of the systemas installed.

Wat er Treatnment Systens

Si x conpl ete copies of operating and mai nt enance nmanuals for the
step-by-step water treatnment procedures. The nmanuals shall include
testing procedures used in determning water quality.

3 QUALI FI CATI ONS

Pi pi ng shall be welded in accordance with the qualified procedures using
performance qualified welders and wel ding operators. Procedures and

wel ders shall be qualified in accordance with ASME BPVC SEC | X. Wl ding
procedures qualified by others, and wel ders and wel di ng operators qualified
by anot her enpl oyer nay be accepted as pernmitted by ASVME B31.1. The
Contracting Oficer shall be notified 24 hours in advance of tests and the
tests shall be perforned at the work site if practical. The welder or
wel di ng operator shall apply the personally assigned synbol near each weld
made, as a permanent record. Structural nenbers shall be welded in
accordance with Section 05090A VWELDI NG STRUCTURAL.

.4 SAFETY REQUI REMENTS

Exposed noving parts, parts that produce high operating tenperature, parts
which nay be electrically energized, and parts that may be a hazard to
operating personnel shall be insulated, fully enclosed, guarded, or fitted
with other types of safety devices. Safety devices shall be installed so
that proper operation of equipment is not inpaired. WIlding and cutting
safety requirenents shall be in accordance with AWS Z49. 1

.5 DELI VERY, STORAGE, AND HANDLI NG

Stored itens shall be protected fromthe weather, hum dity and tenperature
variations, dirt and dust, or other contaminants. Proper protection and
care of all material both before and during installation shall be the
Contractor's responsibility. Any materials found to be danmaged shall be
replaced at the Contractor's expense. During installation, piping and
sim | ar openings shall be capped to keep out dirt and other foreign matter.

.6 PRQIECT/ SI TE CONDI Tl ONS

.6.1 Verification of Dinensions

The Contractor shall becone fanmliar with all details of the work, verify
all dinensions in the field, and advise the Contracting Oficer of any
di screpancy before perforni ng any work.
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6.2 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 carefully investigate the plunbing, fire protection

el ectrical, structural and finish conditions that would affect the work to
be perforned and shall arrange such work accordingly, furnishing required
of fsets, fittings, and accessories to neet such conditions.

PART 2 PRODUCTS

2.

1 STANDARD COWMERCI AL PRODUCTS

Materi al s and equi prent shall be standard products of a manufacturer

regul arly engaged in the manufacturing of such products, which are of a
simlar material, design and workmanship. The standard products shall have
been in satisfactory commercial or industrial use for 2 years prior to bid
opening. The 2 year use shall include applications of equiprment and

mat eri als under simlar circunstances and of sinmilar size. The 2 years
experience shall be satisfactorily conpleted by a product which has been
sold or is offered for sale on the comercial market through

adverti senents, manufacturer's catal ogs, or brochures. Products having

|l ess than a 2 year field service record shall be acceptable if a certified
record of satisfactory field operation, for not |ess than 6000 hours

excl usive of the nmanufacturer's factory tests, can be shown. Products
shal | be supported by a service organi zation. System conponents shall be
environnmental ly suitable for the indicated | ocations.

.2 NAMEPLATES

Maj or equi prment i ncl udi ng punps, punp notors, expansion tanks, and air
separator tanks shall have the manufacturer's nane, address, type or style,
nmodel or serial nunber, and catal og nunber on a plate secured to the item
of equiprment. Plates shall be durable and | egi bl e throughout equi pnent
life and made of stainless steel . Plates shall be fixed in prom nent

| ocations with nonferrous screws or bolts.

.3 ELECTRI CAL VWORK

El ectrical equi pment, notors, notor efficiencies, and wiring shall be in
accordance with Section 16415A ELECTRI CAL WORK, | NTERIOR  El ectrical notor
driven equi pnment specified shall be provided conplete with notors, notor
starters, and controls. Electrical characteristics shall be as shown, and
unl ess otherw se indicated, all notors of 746 kW (1 hp) and above with
open, dripproof, totally enclosed, or explosion proof fan cool ed
encl osures, shall be high efficiency type. Field wiring shall be in
accordance with manufacturer's instructions. Each nmotor shall conformto
NEMA MG 1 and NEMA MG 2 and be of sufficient size to drive the equi pnent at
the specified capacity wi thout exceeding the naneplate rating of the notor.
Mot ors shall be continuous duty with the encl osure specified. Mdtor
starters shall be provided conplete with thermal overload protection and
ot her appurtenances necessary for the notor control indicated. Mtors
shal |l be furnished with a nagnetic across-the-line or reduced voltage type
starter as required by the manufacturer. Mtor duty requirenents shal
al | ow for maxi mum frequency start-stop operation and m ni mrum encount er ed
interval between start and stop. Mdtors shall be sized for the applicable
| oads. Motor torque shall be capable of accelerating the connected | oad
within 20 seconds with 80 percent of the rated voltage naintained at notor
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termnals during one starting period. WMtor bearings shall be fitted with
grease supply fittings and grease relief to outside of enclosure. Manua
or automatic control and protective or signal devices required for the
operation specified and any control wiring required for controls and

devi ces specified, but not shown, shall be provided.

2.4 Pl PI NG SYSTEM

Syst em desi gn, conponent sel ection, and systeminstallation, including
pressure containing parts and material, shall be based upon a ninimum
service pressure of 862 kPa at 66 degrees C ; minimum ANSI C ass 125
Chill ed and condenser water piping shall be steel pipe with the exception
that piping 100 nm and smaller nay be copper tubing.

2.5 STEEL PI PE

Steel pipe shall conformto ASTM A 53/ A 53M Schedul e 40, Type E or S
Grades A or B. Type F pipe shall not be used

2.5.1 Fittings and End Connections (Joints)

Fittings and end connections shall be as defined herein, except as
identified el sewhere. Piping and fittings 25 nm (1 inch) and snaller
shal | have threaded connections. Piping and fittings larger than 25 nm (1
inch) and smaller than 80 mm (3 inches) shall have either threaded,
grooved, or welded connections. Piping and fittings 80 nm (3 inches) and
| arger shall have grooved, welded, or flanged connections. Rigid grooved
mechani cal connections may only be used in serviceabl e aboveground

| ocati ons where the tenperature of the circul ati ng nedi um does not exceed
110 degrees C . Flexible grooved connections shall be used only as a
flexi ble connector with grooved pi pe system Unless otherw se specified,
grooved piping conponents shall neet the corresponding criteria specified
for the simlar welded, flanged, or threaded conponent specified herein.
The manufacturer of each fitting shall be permanently identified on the
body of the fitting in accordance with MSS SP-25.

2.5.1.1 Thr eaded Connecti ons

Thr eaded val ves and pi pe connections shall conformto ASME B1.20.1
Threaded fitting shall conformto ASME B16. 3. Thr eaded uni ons shal
conformto ASME B16.39. Threaded pipe nipples shall conformto ASTM A 733.

2.5.1.2 FIl anged Connecti ons

Fl anges shall conformto ASTM A 182/ A 182M and ASME B16.5, C ass 150.
Gaskets shall be nonasbestos conpressed material in accordance with ASVE
B16.21, 1.59 nm (1/16 inch) thickness, full face or self-centering flat
ring type. These gaskets shall contain aramid fibers bonded with styrene
but adei ne rubber (SBR) or nitrile butadeine rubber (NBR). Bolts, nuts, and
bolt patterns shall conformto ASME B16.5. Bolts shall be high or
intermedi ate strength material conforming to ASTM A 193/ A 193M

2.5.1.3 Wl ded Connecti ons
Wel ded val ves and pi pe connections (both butt-wel ds and socket-wel ds types)
shall conformto ASME B31. 9. Butt-wel ded fittings shall conformto ASME

B16.9. Socket-welded fittings shall conformto ASME B16.11. Wl ded
fittings shall be identified with the appropriate grade and marki ng synbol
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2.5.1.4 Grooved Mechani cal Connecti ons

Fitting and coupling houses shall be malleable iron conformng to ASTM A
47/ A 47TM Grade 32510; ductile iron conformng to ASTM A 536, G ade
65-45-12; or steel conform ng ASTM A 106, Grade B or ASTM A 53/ A 53M
Gaskets shall be nolded synthetic rubber with central cavity, pressure
responsi ve configuration and shall conformto ASTM D 2000 Grade No
2CA615A15B44F17Z for circulating nmediumup to 110 degrees C (230 degrees F)
or Grade No. M3BA610A15B44Z for circulating mediumup to 93 degrees C (200
degrees F) . G ooved nechani cal connections shall conformto AWM C606
Coupling nuts and bolts shall be steel and shall conformto ASTM A 183.
Pi pe connections and fittings shall be the product of the sane manufacturer

2.5.1.5 Di el ectric Waterways and Fl anges

Dielectric waterways shall have a water inpervious insulation barrier
capable of limting galvanic current to 1 percent of short circuit current
in a corresponding binetallic joint. Wen dry, insulation barrier shall be
able to withstand a 600-volt breakdown test. Dielectric waterways shall be
constructed of galvani zed steel and have threaded end connections to natch
connecting piping. Dielectric waterways shall be suitable for the required
operating pressures and tenperatures. Dielectric flanges shall provide the
same pressure ratings as standard flanges and provide conplete electrica

i sol ati on between connecting pi pe and/ or equi pnent as described herein for
di el ectric waterways.

2.6  COPPER PI PE
Copper pipe shall conformto ASTM B 88M, Type K or L.
2.6.1 Fittings and End Connections (Joints)

W ought copper and bronze sol der-joint pressure fittings shall conformto
ASME B16.22 and ASTM B 75M . 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. Brass or
bronze adapters for brazed tubing may be used for connecting tubing to
flanges and to threaded ends of valves and equi pnent. Extracted brazed tee
joints produced with an acceptable tool and installed as recommended by the
manuf act urer may be used.

2.6.1.1 Grooved Mechani cal Connecti ons

Grooved nechanical joints and fittings shall be designed for not |ess than
862 kPa service and shall be the product of the same manufacturer.

Grooved fitting and nechani cal coupling housing shall be ductile iron
conform ng to ASTM A 536. Gaskets for use in grooved joints shall be

nmol ded synthetic pol ynmer of pressure responsive design and shall conformto
ASTM D 2000 for circulating nediumup to 110 degrees C. G ooved joints
shall conformto AWM C606. Coupling nuts and bolts for use in grooved
joints shall be steel and shall conformto ASTM A 183. Pi pe connections
and fittings shall be the product of the sane manufacturer.

2.6.2 Sol der
Sol der shall conformto ASTM B 32, grade Sbh5, tin-antinony alloy for

service pressures up to 1034 kPa . Solder flux shall be liquid or paste
form non-corrosive and conformto ASTM B 813.
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6.3 Brazing Filler Meta
Filler metal shall conformto AW A5.8, Type BAg-5 with AW Type 3 fl ux,

except Type BCuP-5 or BCuP-6 may be used for brazing copper-to-copper
joints.

.7 VALVES

Val ves shall neet the material, fabrication and operating requirenments of
ASME B31.1. Chain operators shall be provided for valves located 3 m or
hi gher above the floor. Valves in sizes larger than 25 mm (1 inch) and
used on steel pipe systens, nay be provided with rigid grooved nechanica
joint ends. Such grooved end val ves shall be subject to the sane
requirenents as rigid grooved nechanical joints and fittings and, shall be
provi ded by the sanme manufacturer as the grooved pipe joint and fitting
system

.7.1 Gate Val ve

Gate valves 65 nm (2-1/2 inches) and smaller shall conformto MSS SP-80
and shall be bronze with rising stemand threaded, sol dered, or flanged
ends. Gate valves 80 nm (3 inches) and |larger shall conformto MSS SP-70,
Type I, I, Cass 125, Design OF and shall be cast iron with bronze trim
out si de screw and yoke, and flanged or threaded ends.

.7.2 d obe and Angl e Val ve

G obe and angl e valves 65 mm (2-1/2 inches) and smaller shall conformto
MBS SP-80 and shall be bronze with threaded, soldered, or flanged ends.

A obe and angle valves 80 mm (3 inches) and larger shall conformto MSS
SP-85 and shall be cast iron with bronze trimand flanged or threaded ends.

. 7.3 Check Val ve

Check valves 65 mm (2-1/2 inches) and smaller shall conformto MSS SP-80
and shall be bronze with threaded, soldered, or flanged ends. Check valves
80 mm (3 inches) and l|arger shall conformto MSS SP-71, Type I, I, Il

or IV, Class 125 or 150 and shall be cast iron with bronze trimand fl anged
or threaded ends.

.7.4 Butterfly Valve

Butterfly valves shall be in accordance with MSS SP-67, Type 1 and shall be
either the wafer or lug type. Valves shall be bubble tight at 1,000 kPa.
Val ve bodi es shall be cast iron, nmalleable iron, or steel. Valves snaller
than 200 mm (8 inches) shall have throttling handles with a ni ni mum of
seven | ocking positions. Valves 200 mm (8 inches) and |arger shall have
totally encl osed manual gear operators with adjustable bal ance return stops
and position indicators. Valves in insulated |ines shall have extended
neck to accommodat e insul ation thickness.

. 7.5 Pl ug Val ve

Pl ug valves 50 nm (2 inches) and larger shall conformto MSS SP-78, have
flanged or threaded ends, and have cast iron bodies with bronze trim

Val ves 50 mm (2 inches) and smaller shall be bronze with NPT connections
for black steel pipe and brazed connections for copper tubing. Valve shal
be lubricated, non-lubricated, or tetrafluoroethyl ene resin-coated type.
Val ve shall be resilient, double seated, trunnion nounted with tapered lift
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pl ug capabl e of 2-way shutoff. Valve shall operate fromfully open to
fully closed by rotation of the handwheel to |ift and turn the plug. Valve
shal | a weat herproof operators with mechanical position indicators. Valves
200 mm (8 inches) or larger shall be provided with manual gear operators
with position indicators.

2.7.6 Bal | Val ve

Ball valves 15 mm (1/2 inch) and larger shall conformto MSS SP-72 or MSS
SP-110 and shall be ductile iron or bronze with threaded, sol dered, or
flanged ends. Valves 200 mm (8 inches) or larger shall be provided with
manual gear operators with position indicators.

2.7.7 Drain Val ves

Val ves shall be the gate valve type which are in accordance with MSS SP-80.
Val ve shall be manual | y-operated, 20 nm pipe size and above with a

t hreaded end connection. Valve shall be provided with a water hose nipple
adapt er.

2.7.8 Air Vents

Manual | y- operat ed general service type air vents shall be brass or bronze
val ves which are furnished with threaded plugs or caps. Air vents on water
coils shall have not less than 3 nm threaded end connections. Air vents
on water mains shall have not less than 20 mm threaded end connecti ons.
Air vents on all other applications shall have not |ess than 15 mm

t hreaded end connecti ons.

2.8 Pl PI NG ACCESSORI ES
2.8.1 St r ai ner

Strainer shall be in accordance with ASTM F 1199, except as nodified
herein. Strainer shall be the cleanable, basket or "Y' type, the sanme size
as the pipeline. Strainer bodies shall be fabricated of cast iron with
bottons drilled, and tapped. The bodies shall have arrows clearly cast on
the sides indicating the direction of flow Strainer shall be equipped

wi th renovabl e cover and sedi nent screen. The screen shall be nade of

m nimum 0.8 nm (22 gauge) nonel, with small perforations nunbering not

| ess than 60 per square centinmeter (400 per square inch) to provide a net
free area through the basket of at least 3.30 tinmes that of the entering

pi pe. The flow shall be into the screen and out through the perforations.

2.8.2 Conbi nation Strai ner and Suction Diffuser

Unit shall consist of an angle type body with renovabl e strainer basket and
strai ghteni ng vanes, a suction pipe support, and a bl omdown outl et.

Strainer shall be in accordance with ASTM F 1199, except as nodified
herein. Unit body shall have arrows clearly cast on the sides indicating
the direction of flow. Strainer screen shall be made of mininum 0.8 nmm (22
gauge) nonel, with small perforations nunbering not |ess than 60 per
square centinmeter (400 per square inch) to provide a net free area through
the basket of at least 3.30 tinmes that of the entering pipe. Flow shall be
into the screen and out through the perforations.

2.8.3 Fl exi bl e Pi pe Connectors

Fl exi bl e pi pe connectors shall be designed for 862 kPa (125 psig) or 1034
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kPa (150 psig) service as appropriate for the static head plus the system
head, and 110 degrees C, for grooved end flexible connectors. The
flexible section shall be constructed of rubber, tetrafluoroethylene resin,
or corrosion-resisting steel, bronze, nonel, or gal vanized steel. The
flexible section shall be suitable for intended service with end
connections to match adjacent piping. Flanged assenblies shall be equi pped
with linmt bolts to restrict maxinumtravel to the manufacturer's standard
limts. Unless otherw se indicated, the | ength of the flexible connectors
shal | be as recommended by the manufacturer for the service intended.
Internal sleeves or liners, conpatible with circulating medium shall be
provi ded when recomrended by the nmanufacturer. Covers to protect the
bel |l ows shall be provi ded where indicated.

2.8.4 Pressure and Vacuum Gauges

Gauges shall conformto ASME B40.1 and shall be provided with throttling
type needl e valve or a pul sation danpener and shut-off valve. Gauge shal
be a mnimumof 85 mMm in dianeter with a range fromO0 kPa (0 psig) to
approximately 1.5 times the maxi num system worki ng pressure. Each gauge
range shall be selected so that at nornal operating pressure, the needle is
within the mddle-third of the range

2.8.5 Tenper at ure Gauges

Tenper ature gauges shall be the industrial duty type and be provided for
the required tenperature range. Gauges shall have Celsius scale in 1
degree graduations scale (black nunbers) on a white face. The pointer
shal |l be adjustable. Rigid stemtype tenperature gauges shall be provided
in thermal wells located within 1.5 m of the finished floor. Universa
adj ustabl e angl e type or renote el enent type tenperature gauges shall be
provided in thermal wells located 1.5 to 2.1 m above the finished fl oor
Renote el enent type tenperature gauges shall be provided in thernmal wells
|l ocated 2.1 m above the finished floor.

2.8.5.1 St em Cased- d ass

St em cased- gl ass case shall be polished stainless steel or cast al um num
229 mm (9 inches) long, with clear acrylic lens, and non-nercury filled
gl ass tube with indicating-fluid colum.

2.8.5.2 Binmetallic D al

Binetallic dial type case shall be not |less than 89 nm (3-1/2 inches),
stainless steel, and shall be hernmetically sealed with clear acrylic |ens.
Binetallic el ement shall be silicone danpened and unit fitted with externa
calibrator adjustnent. Accuracy shall be one percent of dial range.

2.8.5.3 Li quid-, Solid-, and Vapor-Filled Dial

Liquid-, solid-, and vapor-filled dial type cases shall be not |ess than 89
mm (3-1/2 inches), stainless steel or cast alumnumwth clear acrylic
lens. Fill shall be nonmercury, suitable for encountered cross-anbients,
and connecting capillary tubing shall be doubl e-braided bronze.

2.8.5.4 Thernal Well
Thermal well shall be identical size, 15 or 20 mm (1/2 or 3/4 inch) NPT

connection, brass or stainless steel. Were test wells are indicated,
provi de captive plug-fitted type 15 mm (1/2 inch) NPT connection suitable
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for use with either engraved stem or standard separabl e socket thernoneter
or thernmostat. Mercury shall not be used in thernoneters. Extended neck
thermal wells shall be of sufficient length to clear insulation thickness
by 25 mm.

2.8.6 Pi pe Hangers, Inserts, and Supports

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

2.8.7 Escut cheons

Escut cheons shall be chromiumplated iron or chrom umplated brass, either
one piece or split pattern, held in place by internal spring tension or set
SCrews.

2.9 PUMPS

Punps shall be the electrically driven, non-overloading, centrifugal type
which conformto H 1.1-1.5. Punp capacity, efficiency, notor size, and

i mpel l er type shall be as indicated on the drawi ngs. Punps shall be
selected at or within 5 percent of peak efficiency. Punp curve shall rise
continuously from maxi num capacity to shutoff. Punp nmotor shall conformto
NEMA MG 1, be open , and have sufficient wattage (horsepower) for the
service required. Punmp notor shall be equi pped with an across-the-Iline
magnetic controller in a NEMA 250, Type 1 enclosure with "START- STOP"
switch in the cover.

2.9.1 Construction

Shaft seal shall be nechani cal -seal or stuffing-box type. Inpeller shal

be statically and dynamically bal anced. Each punp casing shall be designed
to wi thstand the di scharge head specified plus the static head on system
pl us 50 percent of the total, but not |less than 862 kPa (125 psig) . Punp
casi ng and bearing housing shall be close grained cast iron. High points
in the casing shall be provided with manual air vents; |ow points shall be
provided with drain plugs. Inpeller, inpeller wearing rings, glands,
casing wear rings, and shaft sleeve shall be bronze. Shaft shall be carbon
or alloy steel, turned and ground. Bearings shall be ball-bearings,
roller-bearings, or oil-lubricated bronze-sl eeve type bearings, and be
efficiently sealed or isolated to prevent loss of oil or entrance of dirt
or water. Punp and notor shall be nobunted on a comon cast iron base
having |i pped edges and tapped drai nage openi ngs or structural steel base
with |ipped edges or drain pan and tapped drai nage openi ngs. Punp shall be
provided with shaft coupling guard. Punp notor shall have the required
capacity to prevent overloading with punp operating at any point on its
characteristic curve. Punp speed shall not exceed 3,600 rpm except where
the punp head is |l ess than 180 kPa , the punp speed shall not exceed 1, 750
rpm Punp shall be accessible for servicing wthout disturbing piping
connecti ons.

2.9.2 Mechani cal Shaft Seal s

Seal s shall be single, inside nounted, end-face-elastoner bellows type with
stai nl ess steel spring, brass or stainless steel seal head, carbon rotating
face, and tungsten carbide or ceram c sealing face. d ands shall be bronze
and of the water-flush design to provide lubrication flush across the face

of the seal. Bypass line from punp discharge to flush connection in gland

shall be provided, with filter or cyclone separator in line.
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10 EXPANSI ON TANKS

Tank shall be wel ded steel, constructed, tested and stanped in accordance
with ASME BPVC SEC VIII D1 for a working pressure of 862 kPa and
precharged to the m ni num operating pressure. Tank shall have a

repl aceabl e di aphragm and be the captive air type. Tanks shall accommopdate
expanded water of the system generated within the normal operating

tenperature range, limting this pressure increase at all conponents in the
systemto the maxi mum al |l owabl e pressure at those conmponents. Each tank
air chamber shall be fitted with a drain, fill, an air charging val ve, and

system connections. Tank shall be supported by steel |egs or bases for
vertical installation or steel saddles for horizontal installations. The
only air in the systemshall be the permanent seal ed-in air cushion
contai ned within the expansion tank.

11 Al R SEPARATOR TANKS

External air separation tank shall have an internal design suitable for
creating the required vortex and subsequent air separation. Tank shall be
steel, constructed, tested, and stanped in accordance with ASME BPVC SEC
Vi1l D1 for a working pressure of 862 kPa. Tank shall have tangenti al
inlets and outlets connections, threaded for 50 mm and smaller and fl anged
for sizes 65 mm and larger. Air released froma tank shall be vented as

i ndi cated. Tank shall be provided with a bl owdown connection

.12 WATER TREATMENT SYSTEMS

When water treatnent is specified, the use of chenical-treatment products
cont ai ni ng hexaval ent chromum (Cr) is prohibited.

.12.1 Wat er Anal ysi s

Condi tions of make-up water to be supplied to the condenser and chilled
wat er systens are to be reported in accordance with ASTM D 596 as fol |l ows:

Dat e of Sanple

Tenperat ure _____ degrees C

Silica (SiO?2) _____ ppm(ng/1)

I nsol ubl e _____ ppm(ng/1l)

I ron and Al umi num Oxi des __ppm(ng/1)

Cal ci um ( Ca) _____ ppm(ng/1)

Magnesi um ( My) ____ ppm(ng/1)

Sodi um and Pot assi um (Na and K) _ ppm(my/1)

Car bonat e (HCO 3) ppm (ng/ 1)

Sul fate (SO 4) ppm (ng/ 1)

Chloride (d) ppm (ng/ 1)

Nitrate (NO 3) _____ ppm(ng/1l)

Turbidity _____unit

pH -

Resi dual Chl ori ne ppm (ng/ 1)

Total Alkalinity epm (neq/ 1)
Non- Car bonat e Har dness epm (neq/ 1)
Total Hardness ____epm(meqg/l)
Di ssol ved Sol i ds _____ ppm(ng/1)

Fl uori ne _____ ppm(ny/1)

Conductivity nm crmho/ cm

12.2 Chill ed Wat er
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Water to be used in the chilled water systens shall be treated to naintain
the conditions reconmended by this specification as well as the
recomendati ons fromthe nmanufacturers. Chenicals shall neet all required
federal, state, and local environmental regulations for the treatment of
evaporator coils and direct discharge to the sanitary sewer.

2.12.3 Water Treat ment Services

The services of a conpany regularly engaged in the treatnent of chilled

wat er systens shall be used to determine the correct chemcals required

the concentrations required, and the water treatnent equi pnent sizes and
flow rates required. The conpany shall naintain the chenical treatnment and
provide all chenmicals required for the chilled water systens for a period
of 1 year fromthe date of occupancy. The chenical treatnment and services
provi ded over the 1 year period shall neet the requirenents of this
specification as well as the recommendati ons fromthe manufacturers of the
condenser and evaporator coils. Acid treatnent and proprietary chemcals
shal | not be used.

2.12. 4 Chilled Water System

A shot feeder shall be provided on the chilled water piping as indicated.
Si ze and capacity of feeder shall be based on |ocal requirenents and water
anal ysis. The feeder shall be furnished with an air vent, gauge gl ass,
funnel, valves, fittings, and piping.

2.13 FABRI CATI ON
2.13.1 Factory Coating
Unl ess ot herwi se specified, equipnment and conponent itens, when fabricated

fromferrous netal, shall be factory finished with the nmanufacturer's
standard finish, except that itenms |ocated outside of buildings shall have

weat her resistant finishes that will withstand 125 hours exposure to the
salt spray test specified in ASTM B 117 using a 5 percent sodium chloride
solution. Inmmediately after conpletion of the test, the speci men shal

show no signs of blistering, winkling, cracking, or |oss of adhesion and
no sign of rust creepage beyond 3 mm on either side of the scratch mark
Cut edges of gal vani zed surfaces where hot-dip gal vani zed sheet steel is
used shall be coated with a zinc-rich coating conforning to ASTM D 520,
Type |I.

2.13.2 Factory Applied Insulation

Factory insulated itens installed outdoors are not required to be
fire-rated. As a mininmum factory insulated itens installed indoors shal
have a flame spread i ndex no higher than 75 and a snoke devel oped i ndex no
hi gher than 150. Factory insulated itens (no jacket) installed indoors and
which are located in air plenuns, in ceiling spaces, and in attic spaces
shal |l have a flame spread i ndex no higher than 25 and a snoke devel oped

i ndex no higher than 50. Flanme spread and snoke devel oped i ndexes shall be
determined by ASTM E 84. Insulation shall be tested in the same density
and installed thickness as the material to be used in the actua
construction. Material supplied by a nmanufacturer with a jacket shall be
tested as a conposite material. Jackets, facings, and adhesives shall have
a flame spread i ndex no higher than 25 and a snoke devel oped i ndex no

hi gher than 50 when tested in accordance with ASTM E 84.
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.14 SUPPLEMENTAL COVPONENTS/ SERVI CES

.14.1 Drai n and Make-Up Water Piping

Pi pi ng and backfl ow preventers shall conply with the requirenents of
Section 15400A PLUMBI NG GENERAL PURPCSE. Drains which connect to sanitary
sewer system shall be connected by neans of an indirect waste.

.14.2 Field Applied Insulation

Field applied insulation shall be provided and installed in accordance with
Section 15080A THERVAL | NSULATI ON FOR MECHANI CAL SYSTEMS

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Pipe and fitting installation shall conformto the requirenments of ASME
B31.1. Pipe shall be cut accurately to nmeasurenents established at the
jobsite, and worked into place wi thout springing or forcing, conpletely
clearing all w ndows, doors, and other openings. Cutting or other
weakeni ng of the building structure to facilitate piping installation wll
not be pernmitted without witten approval. Pipe or tubing shall be cut
square, shall have burrs renoved by reaning, and shall permt free
expansi on and contraction w thout causing danage to the building structure,
pi pe, joints, or hangers.

.11 Di rectional Changes

Changes in direction shall be made with fittings, except that bendi ng of
pi pe 100 mm (4 inches) and snmaller will be permtted, provided a pipe
bender is used and wi de weep bends are formed. Mtering or notching pipe
or other simlar construction to formelbows or tees will not be permtted.
The centerline radius of bends shall not be less than 6 dianeters of the
pi pe. Bent pipe show ng kinks, winkles, flattening, or other

mal formations will not be accepted.

1.2 Functi onal Requirenents

Hori zontal supply mains shall pitch down in the direction of flow as

i ndicated. The grade shall not be less than 2 mmin 1 m. Reducing
fittings shall be used for changes in pipe sizes. Open ends of pipelines
and equi pnent shall be capped or plugged during installation to keep dirt
or other foreign nmaterials out of the system Pipe not otherw se specified
shal | be uncoated. Connections to appliances shall be nmade with mall eabl e
iron unions for steel pipe 65 nm(2-1/2 inches) or less in dianmeter, and
with flanges for pipe 80 mm (3 inches) and above in diameter. Connections
bet ween ferrous and copper piping shall be electrically isolated from each
other with dielectric waterways or flanges. Piping located in air plenuns
shal | conformto NFPA 90A requirenents. Pipe and fittings installed in

i naccessi bl e conduits or trenches under concrete floor slabs shall be

wel ded. Equi pnent and pi pi ng arrangenents shall fit into space allotted
and al | ow adequate acceptabl e cl earances for installation, replacenent,
entry, servicing, and naintenance. Electric isolation fittings shall be
provi ded between dissimlar netals.

3.1.3 Fittings and End Connecti ons

3.1.3.1 Thr eaded Connecti ons
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Thr eaded connections shall be nade with tapered threads and nmade tight with
PTFE t ape conplying with ASTM D 3308 or equival ent thread-joint compound
applied to the male threads only. Not nore than three threads shall show
after the joint is made.

3.1.3.2 Brazed Connecti ons

Brazing shall be perforned in accordance with AWS Brazi ng Hdbk, except as
nmodi fi ed herein. During brazing, the pipe and fittings shall be filled
with a pressure regulated inert gas, such as nitrogen, to prevent the
formati on of scale. Before brazing copper joints, both the outside of the
tube and the inside of the fitting shall be cleaned with a wire fitting
brush until the entire joint surface is bright and clean. Brazing flux
shal |l not be used. Surplus brazing material shall be renpved at al

joints. Steel tubing joints shall be made in accordance with the

manuf acturer's recomendati ons. Piping shall be supported prior to brazing
and not be sprung or forced.

3.1.3.3 Wel ded Connecti ons

Branch connections shall be made with wel ding tees or forged wel ding branch
outlets. Pipe shall be thoroughly cleaned of all scale and foreign matter
before the piping is assenbled. During welding, the pipe and fittings
shall be filled with an inert gas, such as nitrogen, to prevent the
formati on of scale. Beveling, alignment, heat treatnent, and inspection of
wel d shall conformto ASME B31.1. Weld defects shall be rempoved and

rewel ded at no additional cost to the Governnent. Electrodes shall be
stored and dried in accordance with AW D1.1 or as recomended by the

manuf acturer. Electrodes that have been wetted or that have | ost any of
their coating shall not be used.

3.1.3. 4 G ooved Mechani cal Connecti ons

Grooves shall be prepared in accordance with the coupling manufacturer's
instructions. Pipe and groove dinensions shall conply with the tol erances
specified by the coupling manufacturer. The dianeter of grooves nmde in
the field shall be neasured using a "go/no-go" gauge, vernier or dia
caliper, or narrowland mcronmeter, or other method specifically approved
by the coupling manufacturer for the intended application. G oove width
and di nensi on of groove fromend of pipe shall be measured and recorded for
each change in grooving tool setup to verify conpliance with coupling
manuf acturer's tol erances. G ooved joints shall not be used in conceal ed
| ocations, such as behind solid walls or ceilings, unless an access pane
is shown on the drawi ngs for servicing or adjusting the joint.

3.1.3.5 Fl ared Connecti ons

When flared connections are used, a suitable |ubricant shall be used
bet ween the back of the flare and the nut in order to avoid tearing the
flare while tightening the nut.

3.1.3.6 FI anges and Uni ons

Except where copper tubing is used, union or flanged joints shall be
provided in each line inmedi ately preceding the connection to each pi ece of
equi prrent or material requiring maintenance such as coils, punps, contro
val ves, and other sinmilar itens. Flanged joints shall be assenbl ed square
end tight with matched fl anges, gaskets, and bolts. Gaskets shall be
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suitable for the intended application
3.1.4 Val ves

Isolation gate or ball valves shall be installed on each side of each piece
of equiprent, at the mdpoint of all |ooped nains, and at any other points
i ndicated or required for draining, isolating, or sectionalizing purpose.

I solati on val ves nmay be omitted where bal ancing cocks are installed to
provi de both bal ancing and isolation functions. Each valve except check
val ves shall be identified. Valves in horizontal lines shall be installed
with stens horizontal or above.

3.1.5 Air Vents

Air vents shall be provided at all high points, on all water coils, and
where indicated to ensure adequate venting of the piping system

3.1.6 Dr ai ns

Drains shall be provided at all | ow points and where indicated to ensure
compl ete drai nage of the piping. Drains shall be accessible, and shal
consi st of nipples and caps or plugged tees unless otherw se indicated.

3.1.7 FI exi bl e Pi pe Connectors

Connectors shall be attached to conponents in strict accordance with the
| atest printed instructions of the manufacturer to ensure a vapor tight
joint. Hangers, when required to suspend the connectors, shall be of the
type recomrended by the flexible pipe connector manufacturer and shall be
provided at the intervals recomended.

3.1.8 Tenper at ure Gauges

Temper at ure gauges shall be | ocated on cool ant supply and return piping at
each heat exchanger, on condenser water piping entering and |eaving a
condenser, at each automatic tenperature control device without an integra
thermoneter, and where indicated or required for proper operation of

equi pnent. Thermal wells for insertion thernonmeters and thernostats shal
ext end beyond thermal insulation surface not |ess than 25 nm.

3.1.9 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. Pipe hanger types 5, 12, and 26 shall not be
used. Hangers used to support piping 50 nm (2 inches) and larger shall be
fabricated to permt adequate adjustnment after erection while stil
supporting the |l oad. Piping subjected to vertical noverment, when operating
tenperatures exceed anbi ent tenperatures, shall be supported by variable
spring hangers and supports or by constant support hangers.

3.1.9.1 Hanger s

Type 3 shall not be used on insulated piping. Type 24 may be used only on
trapeze hanger systens or on fabricated franes.

3.1.9.2 I nserts

Type 18 inserts shall be secured to concrete forns before concrete is
pl aced. Continuous inserts which allow nore adjustments nay be used if
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they otherwi se neet the requirenents for Type 18 inserts.
3.1.9.3 C- O anps

Type 19 and 23 C-clanmps shall be torqued per MSS SP-69 and have both
| ocknuts and retaining devices, furnished by the nmanufacturer
Fi el d-fabricated Cclanp bodies or retaining devices are not acceptable.

3.1.9.4 Angle Attachnents

Type 20 attachnents used on angles and channel s shall be furnished with an
added nual | eabl e-iron heel plate or adapter

3.1.9.5 Saddl es and Shi el ds

VWhere Type 39 saddle or Type 40 shield are permitted for a particul ar pipe
attachnent application, the Type 39 saddl e, connected to the pipe, shall be
used on all pipe 100 mMmm (4 inches) and |arger when the tenperature of the
mediumis 16 degrees C or higher. Type 40 shields shall be used on al
piping | ess than 100 mm (4 inches) and all piping 100 mm (4 inches) and

| arger carrying mediumless than 16 degrees C. A high density insulation
insert of cellular glass shall be used under the Type 40 shield for piping
50 mm (2 inches) and |arger.

3.1.9.6 Hori zontal Pi pe Supports

Hori zontal pipe supports shall be spaced as specified in M5S SP-69 and a
support shall be installed not over 300 nm fromthe pipe fitting joint at
each change in direction of the piping. Pipe supports shall be spaced not
over 1.5 m apart at valves. Pipe hanger |oads suspended from steel joist
wi t h hanger | oads between panel points in excess of 23 kg shall have the
excess hanger | oads suspended from panel points.

3.1.9.7 Vertical Pipe Supports

Vertical pipe shall be supported at each floor, except at slab-on-grade,
and at intervals of not nore than 4.5 m, not nore than 2.4 m fromend of
risers, and at vent term nations.

3.1.9.8 Pi pe Cui des

Type 35 gui des using, steel, reinforced pol ytetrafl uoroethyl ene (PTFE) or
graphite slides shall be provided where required to allow | ongitudi nal pipe
nmovenent. Lateral restraints shall be provided as required. Slide

materi als shall be suitable for the system operating tenperatures,

at mospheric conditions, and bearing | oads encountered.

3.1.9.9 Steel Slides

Where steel slides do not require provisions for restraint of latera
movenent, an alternate guide nmethod may be used. On piping 100 nm (4
inches) and larger, a Type 39 saddle shall be used. On piping under 100
mm (4 inches), a Type 40 protection shield nmay be attached to the pipe or
insulation and freely rest on a steel slide plate.

3.1.9.10 H gh Tenperature CGuides with Cradles

Where there are high systemtenperatures and welding to piping is not
desirabl e, then the Type 35 guide shall include a pipe cradle, welded to
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the guide structure and strapped securely to the pipe. The pipe shall be
separated fromthe slide material by at |least 100 mm or by an anount
adequate for the insulation, whichever is greater.

3.1.9.11 Mul tiple Pipe Runs

In the support of nultiple pipe runs on a comon base nenber, a clip or
clanp shall be used where each pipe crosses the base support nenber.
Spaci ng of the base support nenbers shall not exceed the hanger and support
spacing required for an individual pipe in the multiple pipe run

3.1.9.12 Sei sm ¢ Requi renents

Pi pi ng and attached val ves shall be supported and braced to resist seisnic
| oads as specified under Sections 13080 SEI SM C PROTECTI ON FOR

M LCELLANEQUS EQUI PMENT and 15070A SEI SM C PROTECTI ON FOR MECHANI CAL

EQUI PMENT . Structural steel required for reinforcenent to properly
support piping, headers, and equi prent but not shown shall be provided
under this section. Material used for support shall be as specified under
Section 05120A STRUCTURAL STEEL.

3.1.9.13 Structural Attachments

Attachnent to building structure concrete and nmasonry shall be by cast-in
concrete inserts, built-in anchors, or masonry anchor devices. Inserts and
anchors shall be applied with a safety factor not less than 5. Supports
shall not be attached to netal decking. Masonry anchors for overhead
applications shall be constructed of ferrous materials only. Structura
steel brackets required to support piping, headers, and equi pnent, but not
shown, shall be provided under this section. Material used for support
shal |l be as specified under Section 05120A STRUCTURAL STEEL.

3.1.10 Pi pe Alignnent Cuides

Pi pe alignnent guides shall be provided where indicated for expansion

| oops, offsets, and bends and as recommended by the manufacturer for
expansion joints, not to exceed 1.5 m on each side of each expansion
joint, and in lines 100 mm (4 inches) or snaller not nore than 600 nm on
each side of the joint.

3.1.11 Pi pe Anchors

Anchors shall be provi ded wherever necessary or indicated to |ocalize
expansion 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 nmost 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 wei ght of expansion of the pipeline. Were pipe and conduit
penetrations of vapor barrier seal ed surfaces occur, these itens shall be
anchored i medi ately adj acent to each penetrated surface, to provide
essentially zero noverment within penetration seal. Detailed draw ngs of
pi pe anchors shall be submitted for approval before installation

3.1.12 Bui | di ng Surface Penetrations

Sl eeves shall not be installed in structural nmemnmbers except where indicated
or approved. Sleeves in nonload bearing surfaces shall be gal vani zed sheet
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metal, conformng to ASTM A 653/ A 653M Coating Cass G90, 1.0 nm (20
gauge) . Sleeves in |oad bearing surfaces shall be uncoated carbon stee
pi pe, conform ng to ASTM A 53/ A 53M Standard weight. Sealants shall be
applied to nmoisture and oil-free surfaces and el astomers to not |ess than
13 mm depth. Sleeves shall not be installed in structural nenbers.

3.1.12. 1 Ceneral Service Areas

Each sl eeve shall extend through its respective wall, floor, or roof, and
shall be cut flush with each surface. Pipes passing through concrete or
masonry wall or concrete floors or roofs shall be provided w th pipe

sl eeves fitted into place at the tine of construction. Sleeves shall be of
such size as to provide a mninumof 6.35 mm all-around cl earance between
bare pipe and sl eeves or between jacketed-insulation and sl eeves. Except
in pipe chases or interior walls, the annul ar space between pi pe and sl eeve
or between jacket over-insulation and sleeve shall be sealed in accordance
with Section 07900A JO NT SEALI NG

3.1.12. 2 Wat er pr oof Penetrations

Pi pes passing through roof or floor waterproofing nmenbrane shall be
installed through a 5.17 kg/sg. m (17 ounce) copper sleeve, or a 0.81 nm
(0.032 inch) thick alum num sl eeve, each within an integral skirt or
flange. Flashing sleeve shall be suitably formed, and skirt or flange
shal |l extend not less than 200 mm fromthe pipe and be set over the roof
or floor nenbrane in a trowel ed coating of bitum nous cenent. The flashing
sl eeve shall extend up the pipe a mninumof 50 nm above the roof or floor
penetrati on. The annul ar space between the flashing sl eeve and the bare
pi pe or between the flashing sleeve and the netal -jacket-covered insul ation
shal |l be sealed as indicated. Penetrations shall be seal ed by either one
of the foll owi ng nethods.

a. Waterproofing O anping Flange: Pipes up to and including 250 mm
i n di ameter passing through roof or floor waterproofing menbrane
may be installed through a cast iron sleeve with caul ki ng recess,
anchor lugs, flashing clanp device, and pressure ring with brass
bolts. Waterproofing menbrane shall be clanmped into place and
seal ant shall be placed in the caul ki ng recess.

b. Modul ar Mechanical Type Sealing Assenbly: In lieu of a
wat er proofi ng cl anpi ng fl ange, a nmodul ar mechani cal type sealing
assenbly may be installed. Seals shall consist of interlocking
synthetic rubber |inks shaped to continuously fill the annul ar
space between the pipe/conduit and sleeve with corrosion protected
carbon steel bolts, nuts, and pressure plates. Links shall be
| oosely assenbled with bolts to forma continuous rubber belt
around the pipe with a pressure plate 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 rubber sealing elenments to
expand and provide a watertight seal between the pipe/conduit sea
bet ween the pipe/conduit and the sleeve. Each seal assenbly shal
be sized as recomrended by the manufacturer to fit the pipe/conduit
and sl eeve involved. The Contractor electing to use the nodul ar
nmechani cal type seals shall provide sleeves of the proper dianeters.

3.1.12. 3 Fi re- Rat ed Penetrations

Penetration of fire-rated walls, partitions, and floors shall be seal ed as
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specified in Section 07840A FlI RESTOPPI NG
3.1.12. 4 Escut cheons

Fi ni shed surfaces where exposed pi ping, bare or insulated, pass through
floors, walls, or ceilings, except in boiler, utility, or equipnent roons,
shal |l be provided with escutcheons. Where sleeves project slightly from
floors, special deep-type escutcheons shall be used. Escutcheon shall be
secured to pipe or pipe covering.

3.1.13 Punps

Support, anchor, and guide so that no strains are inposed on punp by wei ght
or thermal novenment of piping. Air vents on punp casings shall be
provided. Drain outlets on punp bases shall be piped to the nearest floor
or other acceptable drains, with necessary clean-out tees.

3.1.14 Access Panel s

Access panels shall be provided for all conceal ed val ves, vents, controls,
and itenms requiring inspection or maintenance. Access panels shall be of
sufficient size and | ocated so that the concealed itens nmay be serviced and
mai nt ai ned or conpletely renmoved and repl aced. Access panels shall be as
specified in Section 05500A M SCELLANEQUS METAL

3.1.15 Field Applied Insulation

Field installed insulation shall be as specified in Section 15080A THERMAL
I NSULATI ON FOR MECHANI CAL SYSTEMS, except as defined differently herein.

3.1.16 Fi el d Painting
Pai nting required for surfaces not otherw se specified, and finish painting

of itens only prined at the factory are specified in Section 09900 [ AMD002
PAI NTS AND COATI NGSPAHNFH-NG—GENERAL.

3.1.16.1 Col or Codi ng

Col or coding for piping identification is specified in Section 09900
PAI NTI NG GENERAL.

3.2 CLEANI NG AND ADJUSTI NG

Pi pes shall be cleaned free of scale and thoroughly flushed of all foreign
matter. A temporary bypass shall be provided for all water coils to
prevent flushing water from passing through coils. Strainers and val ves
shal | be thoroughly cleaned. Prior to testing and bal ancing, air shall be
renoved fromall water systens by operating the air vents. Tenporary
measur es, such as piping the overflow fromvents to a collecting vesse
shal |l be taken to avoid water danmage during the venting process. Air vents
shal | be plugged or capped after the system has been vented. Contro

val ves and ot her mi scell aneous equi prent requiring adjustnment shall be
adjusted to setting indicated or directed.

3.3 FI ELD TESTS
Tests shall be conducted in the presence of the Contracting Oficer. Water

and electricity required for the tests will be furnished by the Government.
Any material, equipnent, instruments, and personnel required for the test
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shal |l be provided by the Contractor. The services of a qualified
technician shall be provided as required to performall tests and
procedures indicated herein. Field tests shall be coordinated with Section
15990A TESTI NG, ADJUSTI NG, AND BALANCI NG OF HVAC SYSTEMNS.

3.3.1 Hydrostatic Tests

Fol | owi ng the cl eani ng procedures defined above, all chilled and condenser
wat er piping systems shall be hydrostatically tested as defined herein.

Unl ess ot herwi se agreed by the Contracting Officer, water (or glyco
solution) shall be the test nedi um

3.3.1.1 Equi prent and Conponent Isol ation

Prior to testing, equipnent and conponents that cannot w thstand the test
pressure shall be properly isol ated.

3.3.1.2 Test s

Pi pi ng shall be hydrostatically tested at a pressure equal to 150 percent
of the total system operating pressure for period of time sufficient to

i nspect every joint in the systemand in no case less than 2 hours. Test
pressure shall be nmonitored by a calibrated, test pressure gauge. Leaks
shal |l be repaired and piping retested until test is successful. No |oss of
pressure shall be allowed. Leaks shall be repaired by rewel ding or
replacing pipe or fittings. Caulking of joints will not be permtted.
Conceal ed and insul ated piping shall be tested in place before concealing.

3.3.2 Backfl ow Preventi on Assenblies Tests

Backf| ow prevention assenblies shall be tested in accordance with Section
15400A PLUMBI NG GENERAL PURPCSE

3.4 DEMONSTRATI ONS

Contractor shall conduct a training course for the operating staff as
designated by the Contracting Oficer. The training period shall consist
of a total 16 hours of nornmal working tine and start after the systemis
functionally conpleted but prior to final acceptance tests. The field
posted instructions shall cover all of the itens contained in the approved
operation and nmai ntenance manual s as well as denonstrations of routine

mai nt enance operati ons.

3.5 ONE- YEAR | NSPECTI ON

At the conclusion of the one year period, each connecting liquid chiller
condenser shall be inspected for problens due to corrosion, scale, and

bi ol ogical growth. If the equipnment is found not to conformto the

manuf acturers recommended conditions, and the water treatnent conpany
recomendat i ons have been foll owed; the water treatnent conpany shal
provide all chenicals and | abor for cleaning or repairing the equipnent as
required by the manufacturer's recomendati ons.

-- End of Section --
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SECTI ON 15400A

PLUMBI NG, GENERAL PURPCSE

PART 1 GENERAL

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 REFRI GERATI ON | NSTI TUTE ( ARI)

ARl 1010 (1994) Sel f-Contained, Mechanically
Refrigerated Drinking-Water Cool ers

ARl 700 (1999) Specifications for Fluorocarbon and
O her Refrigerants

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI Z721.10.1 (1998; Zz21.10.1a; Z21.10.1b; Z21.10.1c) Gas
Water Heaters Vol. |, Storage Water Heaters
with Input Ratings of 75,000 Btu Per Hour
or Less

ANSI Zz21.10.3 (1998) Gas Water Heaters Vol.lIll, Storage

Water Heaters Wth Input Ratings Above
75,000 Btu Per Hour, Circulating and
I nst ant aneous Water Heaters

ANSI Z21. 22 (1999) Relief Valves and Automatic Gas

Shut of f Devices for Hot Water Supply Systemns
ANSI Z721.56 (1994; Zz21.56a) Gas-Fired Pool Heaters
ANSI 7358.1 (1998) Emergency Eyewash and Shower

Equi pnent

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 105/ A 105M (2001) Carbon Steel Forgings for Piping
Appl i cations

ASTM A 183 (1998) Carbon Steel Track Bolts and Nuts

ASTM A 193/ A 193M (2001a) Alloy-Steel and Stainless Steel
Bolting Materials for H gh-Tenperature
Service

ASTM A 47/ A 47M (1999) Ferritic Malleable Iron Castings

ASTM A 515/ A 515M (1989; R 1997) Pressure Vessel Plates,

Carbon Steel, for Intermedi ate- and
H gher- Tenperature Service
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

516/ A 516M

518/ A 518M

53/ A 53M

536

733

74

888

111

111M

117

152

152M

306
32

370

42

43

584

75
75M

813

(1990; R 1996) Pressure Vessel Pl ates,
Carbon Steel, for Moderate- and
Lower - Tenperature Service

(1999) Corrosion-Resistant High-Silicon
I ron Castings

(2001) Pipe, Steel, Black and Hot- D pped,
Zi nc- Coat ed, Wl ded and Seani ess

(1984; R 1999el) Ductile Iron Castings

(1999) Wel ded and Seanl ess Carbon Steel and
Austenitic Stainless Steel Pipe Nipples

(1998) Cast Iron Soil Pipe and Fittings
(1998el ) Hubl ess Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain,
Waste, and Vent Piping Applications

(1998) Copper and Copper-All oy Seanl ess
Condenser Tubes and Ferrul e Stock

(1998) Copper and Copper-All oy Seanl ess
Condenser Tubes and Ferrule Stock (Metric)

(1997) Operating Salt Spray (Fog) Apparatus

(1997a) Copper Sheet, Strip, Plate, and
Rol | ed Bar

(1997a) Copper Sheet, Strip, Plate, and
Rol  ed Bar (Metric)

(1999) Copper Drai nage Tube (DW)
(1996) Sol der Met al

(1998) Copper Sheet and Strip for Building
Construction

(1998) Seanl ess Copper Pipe, Standard Sizes

(1998) Seanl ess Red Brass Pipe, Standard
Si zes

(2000a) Copper Alloy Sand Castings for
CGeneral Applications

(1999) Seanl ess Copper Tube
(1999) Seanl ess Copper Tube (Metric)
(2000) Liquid and Paste Fluxes for

Sol dering Applications of Copper and Copper
Al'l oy Tube
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ASTM B

ASTM B

ASTM B

ASTM C

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

828

88

88M

1053

564

920

1004

1248

1785

2000

2235

2239

2241

2447

2464

2466

2467

2485

2564

2657
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(2000) Making Capillary Joints by Sol dering
of Copper and Copper Alloy Tube and Fittings

(1999) Seanl ess Copper Water Tube
(1999) Seanl ess Copper Water Tube (Metric)

(2000) Borosilicate dass Pipe and Fittings
for Drain, Waste, and Vent (DW)
Appl i cations

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

(1998) El astoneric Joint Seal ants

(1994; Rev. A) Initial Tear Resistance of
Pl astic Fil mand Sheeting

(2000) Pol yet hyl ene Plastics Ml ding and
Extrusion Materials

(1999) Poly(Vinyl Chloride)(PVC) Plastic
Pi pe, Schedul es 40, 80, and 120

(1999) Rubber Products in Autonotive
Appl i cations

(1996a) Sol vent Cenent for
Acrylonitril e-Butadi ene-Styrene (ABS)
Pl astic Pipe and Fittings

(1999) Pol yethylene (PE) Plastic Pipe
(SIDR-PR) Based on Controlled Inside
Di anet er

(2000) Poly(Vinyl Chloride) (PVC
Pressure-Rated Pi pe (SDR Seri es)

(1999) Pol yethyl ene (PE) Plastic Pipe,

Schedul es 40 and 80, Based on Qutside
D anet er

(1999) Threaded Pol y(Vinyl Chloride) (PVQ
Plastic Pipe Fittings, Schedule 80

(1999) Poly(Vinyl Chloride)(PVC) Plastic
Pi pe Fittings, Schedule 40

(1999) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe Fittings, Schedule 80

(1991; R 1996) Evaluating Coatings for High
Tenperature Service

(1996a) Sol vent Cenents for Pol y(Vinyl
Chloride) (PVC) Plastic Piping Systens

(1997) Heat Fusion Joining Pol yol efin Pipe
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

D 2661

D 2665

D 2672

D 2683

D 2737

D 2822

D 2846/ D 2846M

D 2855

D 2996

D 3035

D 3122

D 3138

D 3139

D 3212

D 3261

D 3308

D 3311

D 4060

and Fittings

(1997ael) Acrylonitril e-Butadi ene-Styrene
(ABS) Schedule 40 Plastic Drain, Waste, and
Vent Pipe and Fittings

(2000) Poly(Vinyl Chloride) (PVC) Plastic
Drain, Waste, and Vent Pipe and Fittings

(1996a) Joints for I PS PVC Pipe Using
Sol vent Cenent

(1998) Socket-Type Pol yethyl ene Fittings
for Qutside Dianeter-Controlled
Pol yet hyl ene Pi pe and Tubi ng

(1999) Pol yethyl ene (PE) Plastic Tubing
(1991; R 1997el) Asphalt Roof Cenent

(1999) Chlorinated Poly(Vinyl Chloride)
(CPVC) Plastic Hot- and Col d-Wat er
Di stribution Systemns

(1996) Making Sol vent-Cenented Joints with
Pol y(Vinyl Chloride) (PVC) Pipe and Fittings

(1995) Fil ament-Wund "Fi bergl ass”
(d ass- Fi ber - Rei nf or ced
Ther nosetti ng- Resi n) Pipe

(1995) Pol yethylene (PE) Plastic Pipe
(DR-PR) Based on Controlled Qutside D aneter

(1995) Sol vent Cements for Styrene-Rubber
(SR) Plastic Pipe and Fittings

(1995) Sol vent Cenents for Transition

Joi nt s Bet ween

Acrylonitril e-Butadi ene-Styrene (ABS) and
Pol y(Vi nyl Chloride) (PVC) Non-Pressure

Pi pi ng Conponents

(1998) Joints for Plastic Pressure Pipes
Using Fl exi bl e El astoneric Seal s

(1996a) Joints for Drain and Sewer Plastic
Pi pes Using Fl exible Elastonmeric Seal s

(1997) Butt Heat Fusion Pol yethyl ene (PE)
Plastic Fittings for Polyethyl ene (PE)

Pl astic Pipe and Tubing

(1997) PTFE Resin Skived Tape

(1994) Drain, Waste, and Vent (DW/) Plastic
Fittings Patterns

(1995) Abrasion Resistance of Organic
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

D 4101

4551

638

638M

96

1290

1760

409

437

438

439

441/ F 441M

442/ F 442M

477

493

628

Coatings by the Taber Abraser

(2000) Propylene Plastic Injection and
Extrusi on Materials

(1996) Poly(Vinyl Chloride) (PVC) Plastic
Fl exi bl e Conceal ed Wat er - Cont ai nnent
Menbr ane

(1999) Tensile Properties of Plastics

(1998) Tensile Properties of Plastics
(Metric)(Wthdrawn 1998; no repl acenent)

(1998) ASTM Ther nonet ers
(2000) Water Vapor Transmi ssion of Materials

(1998a) El ectrofusion Joining Polyolefin
Pi pe and Fittings

(1997) Coextruded Pol y(Vinyl Chloride)
(PVC) Non-Pressure Plastic Pipe Having
Repr ocessed- Recycl ed Cont ent

(1999a) Thernopl astic Accessi ble and
Repl aceabl e Pl astic Tube and Tubul ar
Fittings

(1999) Threaded Chlorinated Pol y(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings,
Schedul e 80

(1999) Socket-Type Chlorinated Pol y(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings,
Schedul e 40

(1999) Socket-Type Chlorinated Pol y(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings,
Schedul e 80

(1999) Chlorinated Pol y(Vinyl
Chloride). (CPVC) Plastic Pipe, Schedules 40
and 80

(1999) Chlorinated Poly(Vinyl Chloride)
(CPVC) Plastic Pipe (SDR-PR)

(1999) El astoneric Seals (Gaskets) for
Joining Plastic Pipe

(1997) Sol vent Cements for Chlorinated
Pol y(Vinyl Chloride) (CPVC) Plastic Pipe
and Fittings

(2000) Acrylonitrile-Butadiene-Styrene
(ABS) Schedule 40 Plastic Drain, Waste, and
Vent Pipe with a Cellular Core
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ASTM F 877 (2001) Crosslinked Pol yethyl ene ( PEX)
Plastic Hot- and Col d- Water Distribution
Syst ens
ASTM F 891 (2000) Coextruded Poly (Vinyl chloride)

(PVC) Plastic Pipe with a Cellular Core

AMERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 34 (1997) Number Designation and Safety

Classification of Refrigerants

ASHRAE 90. 1 (1989; 90.1b; 90.1c; 90.1d; 90.1le; 90.1g;

ASSE

ASSE

ASSE

ASSE

ASSE

ASSE

ASSE

ASSE

ASSE

ASSE

ASSE

AWM

AWM

90. 1i: 90.1l-1995; 90.1m 1995; 90. 1n-1997)
Energy Efficient Design of New Buil di ngs
Except Low Ri se Residential Buil dings

AMERI CAN SCOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

1001 (1990) Pipe Applied Atnmospheric Type Vacuum
Br eakers

1002 (1986) Water Closet Flush Tank Ball Cocks

1003 (1995) Water Pressure Reducing Val ves for
Domestic Water Supply Systens

1005 (1986) Water Heater Drain Valves - 3/4-1nch
Iron Pipe Size

1006 (1989) Residential Use (Househol d)
Di shwashers

1011 (1995) Hose Connection Vacuum Breakers

1012 (1995) Backflow Preventers with
I nt er nedi at e At nospheric Vent

1013 (1999) Reduced Pressure Principle Backfl ow
Preventers

1018 (1986) Trap Seal Priner Valves Water Supply
Fed

1020 (1998) Pressure Vacuum Breaker Assenmbly
(Reconmended for CQutdoor Usage)

1037 (1990; Rev thru Mar 1990) Pressurized
Fl ushi ng Devi ces (Flushoneters) for
Pl unbi ng Fi xtures

AVERI CAN WATER WORKS ASSOCI ATI ON( AWMA)
B300 (1999) Hypochlorites
B301 (1992; Addenda B30la - 1999) Liquid

Chl ori ne
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AWM

AWM

AWM

AWM

AWM

AWM

AWM

AWM

C105

C203

C606

C700

Cro1

D100

M20O

Dornmitory
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(1999) Pol yet hyl ene Encasenent for
Ductile-Iron Pipe Systens

(1997; Addenda C203a - 1999) Coal - Tar
Protective Coatings and Linings for Steel
Wat er Pipelines - Enanel and Tape -

Hot - Appl i ed

(1997) G ooved and Shoul dered Joints

(1995) Col d-Water Meters - Displacenent
Type, Bronze Main Case

(1988) Col d-Water Meters - Turbine Type,
for Custoner Service

(1996) Wel ded Steel Tanks for Water Storage

(1999) Standard Met hods for the Examination
of Water and Wast ewat er

(1973) Manual : Water Chlorination
Principles and Practices

AMERI CAN VEELDI NG SCCI ETY ( AWS)

AWS A5. 8

AWS B2. 2

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

(1992) Filler Metals for Brazing and Braze
Vel di ng

(1991) Brazing Procedure and Performance
Qualification

ASME | NTERNATI ONAL ( ASME)

Al12.1.2

All12.

Al12.

Al12.

All12.

Al12.

All12.

Al12.

All2.

All2.

Al12.

14.

18.

19.

19.

19.

19.

21.

21.

36.

6.

1

M

M

2M

3M

4M

M

2M

2M

M

(1991; R 1998) Air Gaps in Plunbing Systens
(1975; R 1998) Backwat er Val ves
(1996) Plunbing Fixture Fittings

(1994; R 1999 Enanel ed Cast Iron Pl unbing
Fi xtures

(1998) Vitreous China Plunmbing Fixtures

(1987; R 1996) Stainless Steel Plumbing
Fi xtures (Designed for Residential Use

(1994; Errata Nov 1996) Porcel ain Enanel ed
Forned Steel Plunbing Fixtures

(1991; R 1998) Fl oor Drains
(1983) Roof Drains
(1991; R 1998) C eanouts

(1997) Supports for O f-the-Fl oor Pl umnbing
Fi xtures for Public Use
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ASME Bl. 20.1

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B16.

B31.

B31.

B40.

BPVC SEC VI I |

BPVC SEC | X

12

15

18

21

22

23

24

29

34

39

1
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(1983; R 1992) Pi pe Threads, Cenera
Pur pose (1 nch)

(1998) Cast Iron Threaded Drai nage Fittings

(1985; R 1994) Cast Bronze Threaded
Fittings Casses 125 and 250

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

(1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

(1995; B16.22a1998) Wought Copper and
Copper Alloy Solder Joint Pressure Fittings

(1992; Errata Jan 1994) Cast Copper All oy
Sol der Joint Drainage Fittings - DW

(1991; R 1998) Cast Copper Alloy Pipe

Fl anges, O ass 150, 300, 400, 600, 900,
1500, and 2500, and Flanged Fittings, d ass
150 and 300

(1994) Wought Copper and Wought Copper
Al'l oy Sol der Joint Drainage Fittings - DW

(1998) Malleable Iron Threaded Fittings

(1997) Vvalves - Flanged, Threaded, and
Wl di ng End

(1998) Malleable Iron Threaded Pi pe Unions
Cl asses 150, 250, and 300

(1998) Gray Iron Threaded Fittings

(1996; Bl16.5a) Pipe Flanges and Fl anged
Fittings NPS 1/2 thru NPS 24

(1998) Power Piping
(1992; B31.5a1994) Refrigeration Piping

(1991) Gauges - Pressure Indicating D al
Type - Elastic El enment

(1998) Boiler and Pressure Vessel Code;
Section VIII, Pressure Vessels Division 1 -
Basi ¢ Cover age

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

(1998) Controls and Safety Devices for
Automatically Fired Boilers

SECTI ON 15400A Page 8



FY 03 Student Dormitory 21118
ACCOVPANYI NG AMENDMENT NO. 2 TO SOLI Cl TATI ON NO. DACA63- 03- R- 0003

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

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

Cl SPl 310 (1997) Coupling for Use in Connection with
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
Spi got Cast Iron Soil Pipe and Fittings

COPPER DEVELOPMENT ASSCOCI ATI ON ( CDA)

CDA Tube Handbook (1995) Copper Tube Handbook
FOUNDATI ON FOR CROSS- CONNECTI ON CONTROL AND HYDRAULI C RESEARCH
( FCCCHR)
FCCCHR- CCC (1993) Manual of Cross-Connection Control

HYDRAULI C | NSTI TUTE (HI)

H 1.1-1.5 (1994) Centrifugal Punps
| NTERNATI ONAL ASSOCI ATI ON OF PLUMBI NG AND MECHANI CAL OFFI CI ALS
(1 APMO)
| APMO Z124.1 (1995) Plastic Bathtub Units
| APMO 7124. 3 (1995) Plastic Lavatories
| APMO Z124.5 (1997) Plastic Toilet (Water Cl osets) Seats
| APMO Z124. 9 (1994) Plastic Urinal Fixtures

| NTERNATI ONAL CODE COUNCI L (1 CC)

CABO A117.1 (1998) Accessi ble and Usabl e Buil di ngs and
Facilities

I CC Pl umbi ng Code (2000) I nternational Plunbing Code (I PA)

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MBS SP-110 (1996) Ball Val ves Threaded,
Socket - Wl di ng, Sol der Joint, G ooved and
Fl ared Ends

MBS SP- 25 (1998) Standard Marking System for Val ves,
Fittings, Flanges and Uni ons

MBS SP- 44 (1996) Steel Pipe Iine Flanges

MBS SP-58 (1993) Pi pe Hangers and Supports -
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SP-67

SP- 69

SP-70

SP-71

SP-72

SP-73

SP-78

SP- 80

SP- 83

SP- 85

Mat eri al s, Design and Manufacture
(1995) Butterfly Val ves

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

(1998) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

(1997) Gray Iron Swi ng Check Val ves,
FIl anges and Threaded Ends

(1999) Ball Valves with Flanged or
Butt-Wel di ng Ends for General Service

(1991; R 1996) Brazing Joints for Copper
and Copper Alloy Pressure Fittings

(1998) Cast Iron Plug Valves, Flanged and
Thr eaded Ends

(1997) Bronze Gate, d obe, Angle and Check
Val ves

(1995) d ass 3000 Steel Pipe Unions
Socket - Wl di ng and Thr eaded

(1994) Cast Iron dobe & Angle Val ves,
FIl anged and Thr eaded Ends

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

NEMA 250

(1997) Enclosures for Electrical Equipment
(1000 Vol ts Maxi munm

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

NFPA 31

NFPA 54

NFPA 90A

NSF

NSF

NSF

NSF

NSF | NTERNATI ONAL ( NSF)

14

3

5

61

(2001) Installation of G| Burning Equi prent
(1999) National Fuel Gas Code

(1999) Installation of Air Conditioning and
Ventilating Systens

(1999) Pl astics Piping Conmponents and
Rel ated Materials

(1996) Commercial Spray-Type D shwashi ng
and d asswashi ng Machi nes

(1992) Water Heaters, Hot Water Supply
Boi l ers, and Heat Recovery Equi pnment

(1999) Drinking Water System Conponents -
Health Effects (Sections 1-9)
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ACCOVPANYI NG AMENDMENT NO. 2 TO SCLI Cl TATI ON NO. DACA63- 03- R- 0003
PLASTI C PI PE AND FI TTI NGS ASSOCI ATI ON ( PPFA)

PPFA- 01 (1998) Plastic Pipe in Fire Resistive
Construction

PLUVBI NG AND DRAI NAGE | NSTI TUTE (PDI)

PDI G 101 (1996) Testing and Rating Procedure for
Grease Interceptors with Appendi x of Sizing
and Installation Data

PDI WH 201 (1992) Water Hanmer Arresters

PLUVBI NG HEATI NG COCLI NG CONTRACTORS NATI ONAL ASSOCI ATl ON ( NAPHCC)

NAPHCC Pl unbi ng Code (1996) National Standard Pl unbi ng Code

SCCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)
SAE J 1508 (1997) Hose d anps
THE SOCI ETY FOR PROTECTI VE CQOATI NGS ( SSPC)
SSPC SP 5 (1994) White Metal Blast O eaning

U S. CGENERAL SERVI CES ADM NI STRATI ON ( GSA)

CID A-A-240 (Rev A; Canc. Notice 1) Shower Head, Ball
Joi nt
CI D A-A-50012 (Basi c) Garbage Disposal Mchi ne, Conmerci al

U.S. NATI ONAL ARCHI VES AND RECCRDS ADM NI STRATI ON ( NARA)

10 CFR 430 Ener gy Conservation Program for Consuner
Product s
21 CFR 175 I ndi rect Food Additives: Adhesives and

Conmponent s of Coati ngs
PL 93-523 (1974; Amended 1986) Safe Drinking Water Act

UNDERWRI TERS LABORATORI ES (UL)

UL 174 (1996; Rev thru Oct 1999) Househol d

El ectric Storage Tank Water Heaters
UL 430 (1994; Rev thru Nov 1996) Waste Di sposers
UL 732 (1995; Rev thru Jan 1999) Gl -Fired Storage

Tank Water Heaters

UL 749 (1997; Rev thru Feb 1999) Househol d
Di shwasher s

UL 921 (1996) Commercial Electric D shwashers

2 STANDARD PRODUCTS
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Specified materials and equi pnent shall be standard products of a
manuf acturer regularly engaged in the manufacture of such products.
Speci fied equi pnent shall essentially duplicate equiprment that has
performed satisfactorily at |east two years prior to bid opening.

1.3 ELECTRI CAL WORK

Motors, notor controllers and notor efficiencies shall conformto the
requirenents of Section 16415A ELECTRI CAL WORK, |INTERIOR.  Electrica
nmot or-dri ven equi pnent specified herein shall be provided conplete with
motors. Equi prrent shall be rated at 60 Hz, single phase, ac unless
otherw se indicated. Wwere a notor controller is not provided in a

nmot or-control center on the electrical drawi ngs, a notor controller shal
be as indicated. Modtor controllers shall be provided conplete with
properly sized thermal -overload protection in each ungrounded conduct or,
auxiliary contact, and other equipnent, at the specified capacity, and

i ncluding an all owabl e service factor.

1.4  SUBM TTALS
CGovernment approval is required for submittals with a "G designation
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES
SD- 02 Shop Drawi ngs

Pl unbi ng System

Detail drawi ngs consisting of illustrations, schedul es,
performance charts, instructions, brochures, diagranms, and other
information to illustrate the requirenments and operati ons of each

system Detail drawi ngs for the conplete plunbing systemincluding
pi pi ng | ayouts and | ocati ons of connections; dinensions for

roughi ng-in, foundation, and support points; schenatic di agrams and
Wi ring diagrans or connection and interconnection diagrans. Detai

drawi ngs shall indicate clearances required for nmaintenance and
operation. \Were piping and equi prent are to be supported other
than as indicated, details shall include |Ioadings and proposed

support methods. Mechanical drawi ng plans, elevations, views, and
details, shall be drawn to scale.

El ectrical Schemati cs.
Conpl ete electrical schematic lineless or full line
i nterconnection and connection di agram for each piece of nechanica
equi pnment havi ng nore than one automatic or manual electrica
control device.
SD- 03 Product Data
Vel di ng.

A copy of qualified procedures and a |list of names and
identification synmbols of qualified welders and wel di ng operators.

Pl unbi ng Fi xture Schedule; G
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Catal og cuts of specified plunmbing fixtures valves and rel at ed
pi pi ng system and system | ocation where installed.

Vi br ati on- Absor bi ng Features; G

Details of vibration-absorbing features, including arrangenent,
foundati on plan, dinensions and specifications.

Pl unbi ng System

Di agrams, instructions, and other sheets proposed for posting.
Manuf acturer's recomendati ons for the installation of bell and
spi got and hubless joints for cast iron soil pipe.

SD-06 Test Reports
Tests, Flushing and Disinfection

Test reports in booklet formshowing all field tests perforned to
adj ust each conponent and all field tests performed to prove
conpliance with the specified performance criteria, conpletion and
testing of the installed system Each test report shall indicate
the final position of controls.

Backfl ow Prevention Assenbly Tests.

Certification of proper operation shall be as acconplished in
accordance with state regulations by an individual certified by the
state to performsuch tests. |If no state requirenment exists, the
Contractor shall have the nmanufacturer's representative test the
device, to ensure the unit is properly installed and perforning as
i ntended. The Contractor shall provide witten docunentation of
the tests perforned and signed by the individual performng the
tests.

SD-07 Certificates
Mat eri al s and Equi prment

Where materials or equipnent are specified to conply with
requi renents of AGA, ASME, or NSF proof of such conpliance shall be
i ncluded. The label or listing of the specified agency will be
acceptable evidence. In lieu of the label or listing, a witten
certificate nay be subnmitted froman approved, nationally
recogni zed testing organi zati on equi pped to perform such services,
stating that the itenms have been tested and conformto the
requi renents and testing methods of the specified agency. \Where
equi pment is specified to conformto requirenents of the ASME
Boi | er and Pressure Vessel Code, the design, fabrication, and
installation shall conformto the code.

Bol ts.

Witten certification by the bolt nanufacturer that the bolts
furni shed comply with the specified requirenents. The
certification shall include illustrations of product-required
mar ki ngs, the date of manufacture, and the nunber of each type of
bolt to be furnished based on this certification.
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SD-10 Operation and Mai ntenance Data
Pl unbi ng System

Si x copies of the operation nmanual outlining the step-by-step
procedures required for system startup, operation and shutdown.
The manual shall include the nmanufacturer's nane, nodel nunber,
service manual, parts list, and brief description of all equi pment
and their basic operating features. Six copies of the maintenance

manual |isting routine maintenance procedures, possible breakdowns
and repairs. The manual shall include piping and equi prent | ayout
and sinplified wiring and control diagrans of the system as
instal |l ed.

1.5 PERFORMANCE REQUI REMENTS
1.5.1 Vel di ng

Pi pi ng shall be welded in accordance with qualified procedures using
performance-qualified welders and wel ding operators. Procedures and

wel ders shall be qualified in accordance with ASME BPVC SEC | X. Wl ding
procedures qualified by others, and wel ders and wel di ng operators qualified
by anot her enpl oyer, may be accepted as permtted by ASME B31.1. The
Contracting Oficer shall be notified 24 hours in advance of tests, and the
tests shall be perforned at the work site if practicable. Wlders or
wel di ng operators shall apply their assigned synbols near each weld they
make as a permanent record. Structural menbers shall be welded in
accordance with Section 05090A VELDI NG STRUCTURAL.

1.6 REGULATORY REQUI REMENTS
Pl unbi ng work shall be in accordance with | CC Pl unbi ng Code
1.7 PRQIECT/ SI TE CONDI TI ONS

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

PART 2 PRODUCTS
2.1 MATERI ALS

Materials for various services shall be in accordance with TABLES | and ||
Pi pe schedul es shall be sel ected based on service requirenents. Pipe
fittings shall be conpatible with the applicable pipe materials. Plastic
pi pe, fittings, and solvent cenment shall neet NSF 14 and shall be NSF
listed for the service intended. Plastic pipe, fittings, and sol vent
cenment used for potable hot and cold water service shall bear the NSF sea
"NSF- PW" Pol ypropyl ene pipe and fittings shall conformto dimensiona
requi renents of Schedule 40, lIron Pipe size. Pipe threads (except dry
seal) shall conformto ASME Bl1.20.1. G ooved pipe couplings and fittings
shall be fromthe same manufacturer. Material or equiprment containing | ead
shal |l not be used in any potable water system In |ine devices such as
wat er neters, building valves, check valves, neter stops, valves, fittings
and back fl ow preventers shall conmply with PL 93-523 and NSF 61, Section 8.
End point devices such as drinking water fountains, |avatory faucets,
kitchen and bar faucets, residential ice nakers, supply stops and end point
control valves used to dispense water for drinking nust neet the
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requirenents of NSF 61, Section 9. Hubless cast-iron soil pipe shall not
be installed underground, under concrete floor slabs, or in craw spaces
bel ow kitchen floors. Plastic pipe shall not be installed in air plenuns.
Pl astic pipe shall not be installed in a pressure piping systemin

bui l di ngs greater than three stories including any basenment | evels.

2.1.1 Pi pe Joint Materials

Grooved pi pe and hubl ess cast-iron soil pipe shall not be used under
ground. Joints and gasket materials shall conformto the foll ow ng:

a. Coupling for Cast-Iron Pipe: for hub and spigot type ASTM A 74,
AWM C606. For hubless type: CISPlI 310

b. Coupling for Steel Pipe: AWM C606.

c. Couplings for Grooved Pipe: Malleable Iron ASTM A 47/ A 47TM G ade
32510. Copper ASTM A 536.

d. Flange Gaskets: Gaskets shall be nade of non-asbestos naterial in
accordance with ASME B16.21. Gaskets shall be flat, 1.6 nmm (1/16
inch) thick, and contain Aram d fibers bonded with Styrene
But adi ene Rubber (SBR) or Nitro Butadi ene Rubber (NBR). Gaskets
shall be the full face or self centering flat ring type. Gaskets
used for hydrocarbon service shall be bonded with NBR

e. Neoprene Gaskets for Hub and Cast-lron Pipe and Fittings: ClSPI
HSN- 85.

f. Brazing Material: Brazing material shall conformto AW A5. 8,
BCuP- 5.

g. Brazing Flux: Flux shall be in paste or liquid form appropriate
for use with brazing material. Flux shall be as follows:
| ead-free; have a 100 percent flushable residue; contain slightly
aci di c reagents; contain potassium borides; and contain fluorides.
h. Solder Material: Solder netal shall conformto ASTM B 32.

i. Solder Flux: Flux shall be liquid form non-corrosive, and conform
to ASTM B 813, Standard Test 1.

j. PTFE Tape: PTFE Tape, for use with Threaded Metal or Plastic Pipe,
ASTM D 3308.

k. Rubber Gaskets for Cast-Iron Soil-Pipe and Fittings (hub and spigot
type and hubl ess type): ASTM C 564.

. Rubber Gaskets for Grooved Pipe: ASTM D 2000, maxi num tenperature
110 degrees C (230 degrees F).

m Fl exi bl e El astoneric Seals: ASTM D 3139, ASTM D 3212 or ASTM F 477.

n. Bolts and Nuts for Grooved Pipe Couplings: Heat-treated carbon
steel, ASTM A 183.

0. Solvent Cenent for Transition Joints between ABS and PVC
Nonpr essure Piping Conponents: ASTM D 3138.
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2.

2.

p.
g.

1.2

Pl astic Sol vent Cenent for ABS Plastic Pipe: ASTM D 2235.

Pl astic Sol vent Cenent for PVC Plastic Pipe: ASTM D 2564 and ASTM
D 2855.

Pl astic Sol vent Cenent for CPVC Plastic Pipe: ASTMF 493.

Fl anged fittings including flanges, bolts, nuts, bolt patterns,
etc., shall be in accordance with ASME B16.5 class 150 and shall
have the manufacturer's trademark affixed in accordance with MS
SP-25. Flange material shall conformto ASTM A 105/ A 105M Blind
flange material shall conformto ASTM A 516/ A 516M col d service and
ASTM A 515/ A 515M for hot service. Bolts shall be high strength or
internediate strength with material conformng to ASTM A 193/ A 193M

Pl astic Sol vent Cenent for Styrene Rubber Plastic Pipe: ASTM D 3122.

M scel | aneous Material s

M scel | aneous materials shall conformto the foll ow ng:

a. Water Hammer Arrester: PDI WH 201.
b. Copper, Sheet and Strip for Building Construction: ASTM B 370.
c. Asphalt Roof Cement: ASTM D 2822.
d. Hose danps: SAE J 1508.
e. Supports for Of-The-Fl oor Plunbing Fixtures: ASME All12.6.1M
f. Metallic Ceanouts: ASME All2.36.2M
g. Plunbing Fixture Setting Conmpound: A preformed flexible ring
seal nolded from hydrocarbon wax naterial. The seal material shall
be nonvol atil e nonasphaltic and contain germcide and provide
wat erti ght, gastight, odorproof and verm nproof properties.
h. Coal -Tar Protective Coatings and Linings for Steel Water Pipelines:
AWM C203.
i. Hypochlorites: AWM B300.
j. Liquid Chlorine: AWWA B301.
k. Polyethyl ene Encasenent for Ductile-lron Piping: AWWA C105.
|. Gauges - Pressure and Vacuum Indicating Dial Type - Elastic
El emrent: ASME B40. 1.
m Thermoneters: ASTME 1. Mercury shall not be used in thernoneters.
1.3 Pi pe Insul ation Materi al

I nsul ation shall be as specified in Section 15080A THERMAL | NSULATI ON FOR
MECHANI CAL SYSTEMS.
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2.2 Pl PE HANGERS, | NSERTS, AND SUPPORTS
Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-69
2.3 VALVES

Val ves shal |l be provided on supplies to equi pnent and fixtures. Valves 65
mm (2-1/2 inches) and snaller shall be bronze with threaded bodies for
pi pe and sol der-type connections for tubing. Valves 80 nmm (3 inches) and
| arger shall have flanged iron bodies and bronze trim Pressure ratings
shal | be based upon the application. G ooved end valves may be provided if
the manufacturer certifies that the val ves neet the perfornmance
requirenents of applicable MSS standard. Valves shall conformto the
fol |l owi ng standards:

Description St andard
Butterfly Val ves MBS SP- 67
Cast-lron Gate Val ves, Flanged and

Thr eaded Ends M5S SP-70
Cast-lron Swi ng Check Val ves, Flanged and

Thr eaded Ends MBS SP-71
Bal | Valves with Flanged Butt-Wel di ng Ends

for General Service M5S SP-72
Bal | Val ves Threaded, Socket-Wel di ng,

Sol der Joint, G ooved and Fl ared Ends MBS SP-110
Cast-lron Plug Val ves, Flanged and MBS SP-78

Thr eaded Ends
Bronze Gate, d obe, Angle, and Check Val ves M5S SP- 80
Steel Valves, Socket Welding and Threaded Ends ASME B16. 34

Cast-lron G obe and Angle Val ves, Flanged and M5S SP- 85
Thr eaded Ends

Wat er Pressure Reduci ng Val ves ASSE 1003

Water Heater Drain Val ves ASSE 1005

Trap Seal Primer Val ves ASSE 1018

Tenperature and Pressure Relief Valves ANSI Z21. 22

for Hot Water Supply Systemns

Tenperature and Pressure Relief Valves ASME CSD-1

for Automatically Fired Hot

Water Boilers Safety Code No., Part CW
Article 5

2.3.1 Wal | Faucets

Wal | faucets with vacuum breaker backfl ow preventer shall be brass with 20
mm (3/4 inch) nmale inlet threads, hexagon shoul der, and 20 mm (3/4 inch)
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hose connection. Faucet handl e shall be securely attached to stem
2.3.2 Wal |l 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
detachabl e key handle. A brass or bronze operating rod shall be provided
within a gal vanized iron casing of sufficient length to extend through the
wall so that the valve is inside the building, and the portion of the
hydrant between the outlet and valve is self-draining. A brass or bronze
val ve with coupling and union el bow having nmetal -to-netal seat shall be
provided. Valve rod and seat washer shall be renovable through the face of
the hydrant. The hydrant shall have 20 nm (3/4 inch) exposed hose thread
on spout and 20 mMm (3/4 inch) nmle pipe thread on inlet.

2.3.3 Rel i ef Val ves

Wat er heaters and hot water storage tanks shall have a conbi nation pressure
and tenperature (P&T) relief valve. The pressure relief elenent of a P&T
relief valve shall have adequate capacity to prevent excessive pressure
buildup in the system when the systemis operating at the maxi numrate of
heat input. The tenperature elenment of a P&T relief valve shall have a
relieving capacity which is at least equal to the total input of the

heat ers when operating at their nmaxi num capacity. Relief valves shall be
rated according to ANSI Z21.22. Relief valves for systens where the
maxi mum rate of heat input is |ess than 59 kW (200,000 Btuh) shall have 20
mm (3/4 inch) mnimuminlets, and 20 nm (3/4 inch) outlets. Relief

val ves for systens where the maxi mumrate of heat input is greater than 59
kW (200, 000 Btuh) shall have 25 mm (1 inch) mininuminlets, and 25 mm (1
inch) outlets. The discharge pipe fromthe relief valve shall be the size
of the valve outlet.

2.3.4 Thernmostatic M xing Val ves

M xi ng val ves, thernmpbstatic type, pressure-bal anced or conbination
thernostatic and pressure-bal anced shall be line size and shall be
constructed with rough or finish bodies either with or w thout plating.
Each val ve shall be constructed to control the nmixing of hot and cold water
and to deliver water at a desired tenperature regardl ess of pressure or

i nput temperature changes. The control elenment shall be of an approved
type. The body shall be of heavy cast bronze, and interior parts shall be
brass, bronze, corrosion-resisting steel or copper. The valve shall be
equi pped with necessary stops, check valves, unions, and sedi nent strainers
on the inlets. Mxing valves shall maintain water tenperature within 2
degrees C of any setting.

2.4 FI XTURES

Fi xtures shall be water conservation type, in accordance with | CC Pl unbing
Code. Fixtures for use by the physically handi capped shall be in
accordance with CABO Al117.1. Vitreous china, nonabsorbent, hard-burned,
and vitrified throughout the body shall be provided. Porcelain enanel ed
ware shall have specially selected, clear white, acid-resisting ename
coating evenly applied on surfaces. No fixture will be accepted that shows
cracks, crazes, blisters, thin spots, or other flaws. Fixtures shall be
equi pped wi th appurtenances such as traps, faucets, stop valves, and drain
fittings. Each fixture and piece of equipnent requiring connections to the
drai nage system except grease interceptors, shall be equipped with a trap.
Brass expansion or toggle bolts capped with acorn nuts shall be provided
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for supports, and polished chrom umpl ated pi pe, valves, and fittings shal
be provided where exposed to view. Fixtures with the supply discharge
bel ow the rim shall be equi pped with backfl ow preventers. Internal parts
of flush and/or flushoneter valves, shower m xing val ves, shower head face
pl ates, pop-up stoppers of lavatory waste drains, and pop-up stoppers and
overflow tees and shoes of bathtub waste drains may contain acetal resin,
fl uorocarbon, nylon, acrylonitrile-butadi ene-styrene (ABS) or other plastic
material, if the material has provided satisfactory service under actua
comrercial or industrial operating conditions for not |ess than 2 years.
Plastic in contact with hot water shall be suitable for 82 degrees C (180
degrees F) water temperature. Plunbing fixtures shall be as indicated in
par agr aph PLUMBI NG FI XTURE SCHEDULE

2.4.1 Lavatories

Vitreous china lavatories shall be provided with two integral nolded Iugs
on the back-underside of the fixture and drilled for bolting to the wall in
a manner simlar to the hanger plate.

2.5 BACKFLOW PREVENTERS

Backfl ow preventers shall be approved and listed by the Foundation For
Cross- Connection Control & Hydraulic Research. Reduced pressure principle
assenbl i es, double check val ve assenblies, atnospheric (nonpressure) type
vacuum breakers, and pressure type vacuum breakers shall be tested,
approved, and listed in accordance with FCCCHR-CCC. Backfl ow preventers
with intermedi ate at nospheric vent shall conformto ASSE 1012. Reduced
pressure principle backflow preventers shall conformto ASSE 1013. Hose
connecti on vacuum breakers shall conformto ASSE 1011. Pipe applied

at nospheric type vacuum breakers shall conformto ASSE 1001. Pressure
vacuum br eaker assenbly shall conformto ASSE 1020. Air gaps in plunbing
systens shall conformto ASME Al12.1. 2.

2.6 DRAI NS
2.6.1 [ AMDO2] Feer—and—Shower Drai ns_(FD 1)

Fl oor and shower drains shall consist of a gal vani zed body, integra
seepage pan, and adjustable perforated or slotted chroni um pl ated bronze,
ni ckel -bronze, or nickel-brass strainer, consisting of grate and threaded
collar. Floor drains shall be cast iron except where netallic

wat er proofing nmenbrane is installed. Drains shall be of double drai nage
pattern for enbedding in the floor construction. The seepage pan shal
have weep hol es or channels for drainage to the drainpipe. The strainer
shal |l be adjustable to floor thickness. A clanping device for attaching
flashing or waterproofing nmenbrane to the seepage pan w t hout damagi ng the
flashi ng or waterproofing nenbrane shall be provided when required. Drains
shal |l be provided with threaded connection. Between the drain outlet and
wast e pi pe, a neoprene rubber gasket conformng to ASTM C 564 nmy be
installed, provided that the drain is specifically designed for the rubber
gasket conpression type joint. Floor and shower drains shall conformto
ASME Al12.21. 1M
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2.6.2 Fl oor Drains (FD- 2)

Fl oor and shower drains shall consist of a galvanized body, integra
seepage pan, and adjustable perforated or slotted chromi umplated bronze,
ni ckel -bronze, or nickel-brass strainer, consisting of grate and threaded
collar. Fl oor drains shall be cast iron except where netallic

wat erproofing nenbrane is installed. Drains shall be of double drainage
pattern for enbedding in the floor construction. The seepage pan shal
have weep holes or channels for drainage to the drainpipe. The strainer
shall be adjustable to floor thickness. A clanping device for attaching
flashing or waterproofing nenbrane to the seepage pan w t hout damagi ng the
flashing or waterproofing nenbrane shall be provided when required. Dr ai ns
shall be provided with threaded connection. Between the drain outlet and
wast e pipe, a neoprene rubber gasket conformng to ASTM C 564 nay be
installed, provided that the drain is specifically designed for the rubber
gasket conpression type joint. Fl oor and shower drains shall conformto
ASME Al112.21.1M

2.6.3 Boi |l er Room Drain (FD-3)

Boil er roomdrains shall have conbined drain and trap, hinged grate,
renovabl e bucket, and threaded brass cleanout with brass backwater valve.
The renovabl e gal vani zed cast iron sedi nent bucket shall have rounded
corners to elimnate fouling and shall be equipped with hand gri ps. Drain
shall have a mninumwater seal of 100 m( inches). The grate area shal
be not less than 0.065 neters (100 square inche).

2.7 SHOWER PAN

Shower pan rmay be copper, or nonnetallic material
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2.7.1 Sheet Copper
Sheet copper shall be 4.9 kg per square nmeter (16 ounce) weight.
2.7.2 Pl astici zed Pol yvinyl Chloride Shower Pan Materi al
Mat erial shall be sheet form The material shall be 1.016 mm (0. 040 inch)
m ni mum t hi ckness of plasticized pol yvinyl chloride or chlorinated
pol yet hyl ene and shall be in accordance with ASTM D 4551.
2.7.3 Nonpl asti ci zed Pol yvinyl Chloride (PVC) Shower Pan Materi al
Mat erial shall consist of a plastic waterproofing nmenbrane in sheet form
The material shall be 1.016 mm (0.040 inch) mnimumthickness of
nonpl asti ci zed PVC and shall have the followi ng m ni mum properties:
a. ASTM D 638M or
Utimte Tensile Strength: 1.79 MPa (2600 psi)
U timte Elongation: 398 percent
100 Percent Mbdul us: 3.07 MPa (445 psi)
b. ASTM D 1004:

Tear Strength: 53 kil onewt ons per nmeter (300 pounds
per inch)

c. ASTM E 96:

Per meance: 0.46 ng per Pa per second per square
meter (0.008 perns)

d. Oher Properties:

Specific Gavity: 1.29
PVC Sol vent: Wl dabl e
Col d Crack: m nus 47 degrees C (-53 degrees F)

Di mensi onal stability,
100 degrees C (212 minus 2.5 percent degrees F)
Har dness, Shore A 89

2.8 TRAPS

Unl ess ot herwi se specified, traps shall be plastic per ASTM F 409 or
copper-alloy adjustable tube type with slip joint inlet and swivel. Traps
shall be without a cleanout. Tubes shall be copper alloy with walls not

| ess than 0.813 mm (0.032 inch) thick within comercial tol erances, except
on the outside of bends where the thickness may be reduced slightly in
manuf acture by usual conmercial nethods. Inlets shall have rubber washer
and copper alloy nuts for slip joints above the discharge level. Sw ve
joints shall be below the discharge | evel and shall be of metal-to-netal or
metal -to-plastic type as required for the application. Nuts shall have
flats for wench grip. Qutlets shall have internal pipe thread, except
that when required for the application, the outlets shall have sockets for
sol der-joint connections. The depth of the water seal shall be not |ess
than 50 nm (2 inches). The interior diameter shall be not nore than 3.2
mm (1/8 inch) over or under the nom nal size, and interior surfaces shal
be reasonably snooth throughout. A copper alloy "P" trap assenbly
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consisting of an adjustable "P" trap and threaded trap wall nipple with
cast brass wall flange shall be provided for lavatories. The assenbly
shal |l be a standard manufactured unit and rmay have a rubber-gasketed sw ve
joint.

2.9 [AMDO2] O L SEPARATOR

The oil separator shall have a fabricated steel body with an acid resistant
interior coating. The cover shall be of non-skid construction and secured
with a gasket for an airtight seal. The unit shall have a bronze cl eanout
plug and visible double wall trap seal. The unit shall contain a renpvable
conbi nation pressure equalizing flow diffusing baffle and sedi nent bucket
a horizontal baffle, oil drawoff port, and vent connections. Furnish unit
conplete with a flow control fitting, backwater valve, and integral storage
tank. The unit shall have capacities as listed on the draw ngs.

2.10 WATER HEATERS

Water heater types and capacities shall be as indicated. Each water heater
shal | have repl aceabl e anodes. Each primary water heater shall have
controls with an adjustable range that includes 32 to 71 degrees C (90 to
160 degrees F). Each gas-fired water heater and booster water heater
shal | have controls with an adjustable range that includes 49 to 82 degrees
C (120 to 180 degrees F). Hot water systens utilizing recirculation
systens shall be tied into building off-hour controls. The thernal
efficiencies and standby heat | osses shall conformto TABLE Il for each
type of water heater specified. The only exception is that storage water
heaters and hot water storage tanks having nmore than 2000 liters storage
capacity need not neet the standard | oss requirenent if the tank surface
area is insulated to R-12.5 and if a standing light is not used. Plastic
mat eri al s pol yetherim de (PElI) and pol yet hersul fone (PES) are forbidden to
be used for vent piping of conbustion gases. A factory pre-charged
expansi on tank shall be installed on the cold water supply to each water
heater. Expansion tanks shall be specifically designed for use on potable
wat er systens and shall be rated for 93 degrees C water tenperature and
1034 kPa working pressure. The expansion tank size and acceptance vol une
shal | be as indicated.

2.10.1 Aut omatic Storage Type

Heaters shall be complete with control system and shall have ASME rated
conbi nation pressure and tenperature relief valve. A phenolic resin
coating shall be provided

2.10.2 Phenol i ¢ Resin Coatings

The phenolic resin coating shall be applied at either the coil or coating
manuf acturer's factory. The coil shall be chem cally cleaned to renpbve any
scale if present and to etch the netal surface. The exposed exterior
surface of the coil shall be abrasively cleaned to white netal blast in
accordance with SSPC SP 5. The coating shall be a product specifically

i ntended for use on the material the water heating coils are nmade of and
shal | be acceptable for use in potable water systems. Steel, copper,
copper alloy, or stainless steel coatings shall be capable of wthstanding
tenperatures up to 204 degrees C (400 degrees F) dry bulb; and neet the
requirenents of 21 CFR 175. The entire exterior surface of each coil shal
be coated with three conponent phenolic resin coating system The system
shal |l consist of the follow ng: wash priner, pignmented base coat, and the
clear top coat. Imediate and final cure times and tenperatures shall be
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as recommended by the coating manufacturer
2.10.2.1 Wash Pri ner

The wash priner shall be conposed of a combination of polyvinyl butyral and
a heat hardening phenolic resin. The weight per liter (gallon) shall be
bet ween 0.8388 kg per liter (7.0 | bs. per gallon) mninmmand 0.8867 kg
per liter (7.4 Ibs. per gallon) naxinmm

2.10.2.2 Pi gnent ed Base Coat

The pi gment ed baki ng phenolic base coat shall consist of heat hardening
phenolic resins, suitable pignents of the earth type, and softening agents,
and shall not contain drying oils or cellulose material. The weight per
liter (gallon) shall be between 1.2 kg per liter (10.3 | bs per gallon)

m nimumand 1.3 kg per liter (10.7 I bs per gallon) maximum The

non-vol atile solids content shall be between 60 percent m ni mum and 64
percent maxi mum by wei ght.

2.10.2.3 Cl ear Top Coat

The cl ear non-pi gnent ed baki ng phenolic top coat shall have a wei ght per
liter (gallon) of between 1.0 kg per liter (8.65 Ibs per gallon) nininmm
and 1.1 kg per liter (8.95 | bs per gallon) nmaxinmum The non-volatile
solids content shall be between 48 percent m ni nrum and 52 percent maxi mum
by wei ght.

2.10.2. 4 Certificate of Conpliance

A certificate of conpliance shall be submtted by the coating manufacturer
that documents successful use of coating system under service conditions

i ndicated on the drawings for a mninumof 2 years at three different

| ocations, and that the coating material and application conply with the
testing procedures outlined.

2.10.2.5 Test Panel s

Steel test panel substrate shall be 0.607 mm (24 gauge) in thickness. The
panel s shall be coated with one coat wash prinmer, then pignmented baking
phenolic to a dry filmthickness of 0.10 to 0.15 nm then clear baking
phenolic to a total dry filmthickness of 0.13 to 0.18 mm The panel s
shal |l then be subjected to the tests specified bel ow

a. Heat Test: Test panel shall be minimum 70 x 150 mm in size. A
coated test panel shall show no cracking, flaking, or other failure
after the panel has been tested in accordance with ASTM D 2485,
with a furnace tenperature of 204 degrees C (400 degrees F).

b. Abrasion Test: A coated test panel shall show no nore than a 40
mlligraml|oss when tested in accordance with ASTM D 4060,
utilizing a Tabor Abraser CS-17F wheel with a 1000 g wei ght for
1000 cycl es.

c. Corrosion Test: A coated test panel shall show no corrosion after
bei ng subjected to a 500 hour salt spray test in accordance wth
ASTM B 117.

2.11 HOT- WATER STORAGE TANKS
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Hot -wat er storage tanks shall be constructed by one nmanufacturer, ASVE
stanped for the working pressure, and shall have the National Board (ASME)
registration. The tank shall be cenent-lined or glass-lined steel type in
accordance with AWM D100. The heat loss shall conformto TABLE Il as
determ ned by the requirenents of ASHRAE 90.1. Each tank shall be equi pped
with a thernoneter, conforming to ASTME 1, Type |, Cass 3, Range C, style
and formas required for the installation, and with 175 nm (7 inch) scale.
Ther noneter shall have a separabl e socket suitable for a 20 mm (3/4 inch)
tapped opening. Tanks shall be equi pped with a pressure gauge 155 mm (6
inch) mnimmdianmeter face. Insulation shall be as specified in Section
15080A THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS. Storage tank capacity
shal | be as shown.

2.12 PUMPS

2.12.1 {AMD02} Sunp Punps

Sunp punps shall be close coubled FMIlisted subnersible type. The punp
body shall be cast iron construction with a corrosion resistant powder
coated epoxy finish. The notor shall be oil filled, Cass B, insulated,
NEMA B design, FMlisted for Cass I, Division | and Goup C and D
environnents, and include an integral thernnl overload swi tch, heavy duty,
permanently lubricated ball bearings with a stainless steel shaft. The
seals shall be suitable for use with 32AW (25-ft) power cord. The power
cord shall be SO type capable of continued exposure to the punped liquid,
sized in accordance with the National Electric Code. FEach conductor in the
cord shall be individually sealed to elimnate wicking of the liquids.

2.12.2 Circul ati ng Punps

Donesti c hot water circul ating punps shall be electrically driven,

singl e-stage, centrifugal, with nechanical seals, suitable for the intended
service. Punp capacities, efficiencies, nmotor sizes, speeds, and inpeller
types shall be as shown. Punp and notor shall be cl ose-coupled with an
overhung inpeller, or supported by the piping on which it is install ed.

The shaft shall be one-piece, heat-treated, corrosion-resisting steel with
i mpel | er and snoot h-surfaced housing of bronze. Mtor shall be totally
encl osed, fan-cooled and shall have sufficient wattage (horsepower) for
the service required. Punp shall conformto H 1.1-1.5. Each punp notor
shal | be equi pped with an across-the-line magnetic controller in a NEMA 250,
Type 1 enclosure with "START-STOP" switch in cover. Punmp notors snaller
than 746 W (Fractional horsepower punp notors) shall have integral thernal
overload protection in accordance with Section 16415A ELECTRI CAL WORK

I NTERI OR. Guards shall shield exposed noving parts

2.12.3 Fl exi bl e Connectors
Fl exi bl e connectors shall be provided at the suction and di scharge of each
punp that is 1 hp or larger. Connectors shall be constructed of neoprene,
rubber, or braided bronze, with Cass 150 standard fl anges. Flexible
connectors shall be Iine size and suitable for the pressure and tenperature
of the intended service.

PART 3 EXECUTI ON

3.1 GENERAL | NSTALLATI ON REQUI REMENTS
Piping located in air plenunms shall conformto NFPA 90A requirenents

Pl astic pipe shall not be installed in air plenunms. Piping |located in
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shafts that constitute air ducts or that enclose air ducts shall be
nonconbusti bl e in accordance with NFPA 90A. Installation of plastic pipe
where in conpliance with NFPA may be installed in accordance with PPFA-0L.
The plunbing system shall be installed conplete with necessary fixtures,
fittings, traps, valves, and accessories. Water and drai nage piping shal
be extended 1.5 m outside the building, unless otherwise indicated. A
gate valve and drain shall be installed on the water service |ine inside
the building approximately 150 nm above the floor from point of entry.

Pi pi ng shall be connected to the exterior service |lines or capped or
plugged if the exterior service is not in place. Sewer and water pipes
shall be laid in separate trenches, except when otherw se shown. Exterior
underground utilities shall be at | east 300 nm bel ow the average | oca
frost depth or as indicated on the drawings. |f trenches are closed or the
pi pes are otherw se covered before being connected to the service lines,
the | ocation of the end of each plunbing utility shall be narked with a
stake or other acceptable neans. Valves shall be installed with control no
| ower than the val ve body.

3.1.1 Water Pipe, Fittings, and Connections
3.1.1.1 Uilities

The piping shall be extended to fixtures, outlets, and equiprment. The

hot -wat er and col d-wat er pi ping systemshall be arranged and installed to
permt 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 shutoff valve to enable
isolation of the itemfor repair and mai ntenance without interfering with
operation of other equipnment or fixtures. Supply piping to fixtures,
faucets, hydrants, shower heads, and flushing devices shall be anchored to
prevent novenent.

3.1.1.2 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

3.1.1.3 Protection of Fixtures, Materials, and Equi prment

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

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

equi prent .

3.1.1.4 Mai ns, Branches, and Runouts

Pi pi ng shall be installed as indicated. Pipe shall be accurately cut and
worked into place without springing or forcing. Structural portions of the
bui l di ng shall not be weakened. Aboveground piping shall run parallel wth
the lines of the building, unless otherw se indicated. Branch pipes from
service lines may be taken fromtop, bottom or side of main, using
crossover fittings required by structural or installation conditions.

Supply pipes, valves, and fittings shall be kept a sufficient distance from
other work and other services to permit not less than 12 mm between
finished covering on the different services. Bare and insul ated water
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lines shall not bear directly against building structural elenents so as to
transmt sound to the structure or to prevent flexible novenent of the
lines. Water pipe shall not 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 permitted except for
use in situations in which standard factory fabricated conponents are

furni shed to accommpdat e specific accepted installation practice. Change
in direction shall be made with fittings, except that bendi ng of pipe 100
mm (4 inches) and snmaller will be permtted, provided a pipe bender is
used and wi de sweep bends are forned. The center-line radius of bends
shall be not less than six dianeters of the pipe. Bent pipe show ng kinks,
winkles, flattening, or other mal formations will not be acceptable.

3.1.1.5 Pi pe Drains

Pi pe drains indicated shall consist of 20 mm (3/4 inch) hose bibb with
renewabl e seat and full port ball valve ahead of hose bibb. At other |ow
points, 20 mm (3/4 inch) brass plugs or caps shall be provided.

Di sconnection of the supply piping at the fixture is an acceptable drain.

3.1.1.6 Expansi on and Contraction of Piping

Al l owance shall be nmade throughout for expansion and contraction of water
pi pe. Each hot-water and hot-water circulation riser shall have expansion
| oops or other provisions such as offsets, changes in direction, etc.
where indicated and/or required. Risers shall be securely anchored as
required or where indicated to force expansion to | oops. Branch
connections fromrisers shall be nmade with ample swing or offset to avoid
undue strain on fittings or short pipe lengths. Horizontal runs of pipe
over 15 m 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 nmore turns in
the line so that piping will spring enough to allow for expansion w thout
straining. |f mechanical grooved pipe coupling systens are provided, the
deviation fromdesign requirenments for expansion and contraction nay be
al | oned pendi ng approval of Contracting Oficer

3.1.1. 7 Thrust Restraint

Pl ugs, caps, tees, valves and bends deflecting 11.25 degrees or nore,
either vertically or horizontally, in waterlines 100 nm in dianeter or

| arger shall be provided with thrust bl ocks, where indicated, to prevent
movenent. Thrust bl ocking shall be concrete of a mix not |eaner than: 1
cement, 2-1/2 sand, 5 gravel; and having a conpressive strength of not |ess
than 14 MPa after 28 days. Blocking shall be placed between solid ground
and the fitting to be anchored. Unless otherw se indicated or directed,
the base and thrust bearing sides of the thrust block shall be poured

agai nst undi sturbed earth. The side of the thrust block not subject to
thrust shall be poured against forns. The area of bearing will be as
shown. Bl ocking shall be placed so that the joints of the fitting are
accessible for repair. Steel rods and cl anps, protected by gal vani zi ng or
by coating with bitum nous paint, shall be used to anchor vertical down
bends into gravity thrust bl ocks.

3.1.1.8 Conmer ci al - Type Water Hamer Arresters

Conmer ci al -type water hammer arresters shall be provided on hot- and
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col d-wat er supplies and shall be |ocated as generally indicated, with
precise location and sizing to be in accordance with PDI WH 201. Water
hanmer arresters, where conceal ed, shall be accessible by nmeans of access
doors or renovabl e panels. Conmercial-type water hamrer arresters shal
conformto PDI WH 201. Vertical capped pipe colums will not be permtted.

3.1.2 Joints

Installation of pipe and fittings shall be nmade in accordance with the
manuf acturer's recomendati ons. Mtering of joints for el bows and notching
of straight runs of pipe for tees will not be permtted. Joints shall be
made up with fittings of conpatible naterial and nade for the specific

pur pose i nt ended.

3.1.2.1 Thr eaded

Threaded joints shall have American Standard taper pipe threads confornng
to ASME B1.20.1. Only nale pipe threads shall be coated with graphite or
with an approved graphite conmpound, or with an inert filler and oil, or
shal | have a pol ytetrafl uoroethyl ene tape appli ed.

3.1.2.2 Mechani cal Coupl i ngs

Grooved nechanical joints shall be prepared according to the coupling

manuf acturer's instructions. Pipe and groove dinensions shall conply with
the tol erances specified by the coupling manufacturer. The dianeter of
grooves made in the field shall be neasured using a "go/no-go" gauge,
vernier or dial caliper, or narrowland mcroneter. G oove w dth and

di mensi on of groove fromend of the pipe shall be measured and recorded for
each change in grooving tool setup to verify conpliance with coupling

manuf acturer's tol erances. G ooved joints shall not be used in conceal ed

| ocations, such as behind solid walls or ceilings, unless an access pane
is shown on the draw ngs for servicing or adjusting the joint.

3.1.2.3 Uni ons and Fl anges

Uni ons, flanges and nechani cal couplings shall not be concealed in walls,

ceilings, or partitions. Unions shall be used on pipe sizes 65 nm(2-1/2
inches) and smaller; flanges shall be used on pipe sizes 80 mm (3 inches)
and | arger.

3.1.2.4 Grooved Mechani cal Joints

Grooves shall be prepared according to the coupling manufacturer's
instructions. Gooved fittings, couplings, and grooving tools shall be
products of the same manufacturer. Pipe and groove di nensions shall conply
with the tol erances specified by the coupling manufacturer. The dianeter
of grooves made in the field shall be neasured using a "go/no-go" gauge,
vernier or dial caliper, narrowland mcroneter, or other nethod
specifically approved by the coupling manufacturer for the intended
application. G oove width and di mensi on of groove from end of pipe shal
be nmeasured and recorded for each change in grooving tool setup to verify
compliance with coupling manufacturer's tol erances. G ooved joints shal
not be used in conceal ed | ocations.

3.1.2.5 Cast lron Soil, Waste and Vent Pipe

Bel I and spi got conpression and hubl ess gasketed clanp joints for soil
wast e and vent piping shall be installed per the manufacturer's
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recomrendati ons.
3.1.2.6 Copper Tube and Pi pe
The tube or fittings shall not be anneal ed when naki ng connecti ons.

a. Brazed. Brazed joints shall be nmade in conformance with AWS B2. 2,
MBS SP-73, and CDA Tube Handbook with flux and are acceptable for
all pipe sizes. Copper to copper joints shall include the use of
copper - phosphorus or copper-phosphorus-silver brazing netal w thout
flux. Brazing of dissimlar netals (copper to bronze or brass)
shall include the use of flux with either a copper-phosphorus,
copper - phosphorus-silver or a silver brazing filler netal.

b. Soldered. Soldered joints shall be made with flux and are only
acceptable for piping 50 nm (2 inches) and smaller. Sol dered
joints shall conformto ASME B31.5 and CDA Tube Handbook. Sol dered
joints shall not be used in conpressed air piping between the air
conpressor and the receiver.

c. Copper Tube Extracted Joint. An extracted mechanical joint nay be
made in copper tube. Joint shall be produced with an appropriate

tool by drilling a pilot hole and drawi ng out the tube surface to
forma collar having a mninum hei ght of three tinmes the thickness
of the tube wall. To prevent the branch tube from being inserted

beyond the depth of the extracted joint, dinpled depth stops shal
be provided. Branch tube shall be notched for proper penetration
into fitting to assure a free flowjoint. Extracted joints shal
be brazed in accordance w th NAPHCC Pl unbi ng Code using B-cup
series filler netal in accordance with MSS SP-73. Sol dered
extracted joints will not be permtted.

3.1.2.7 Pl astic Pipe

Acrylonitril e-But adi ene-Styrene (ABS) pipe shall have joints made with
sol vent cenent. PVC and CPVC pi pe shall have joints nade with sol vent
cement el astoneric, threading, (threading of Schedule 80 Pipe is allowed
only where required for disconnection and inspection; threading of Schedul e
40 Pipe is not allowed), or mated fl anged.

3.1.3 Dissimlar Pipe Materials

Connections between ferrous and non-ferrous copper water pipe shall be nade
with dielectric unions or flange waterways. Dielectric waterways shal

have tenperature and pressure rating equal to or greater than that
specified for the connecting piping. Waterways shall have neta

connections on both ends suited to match connecting piping. Dielectric

wat erways shall be internally Iined with an insulator specifically designed
to prevent current flow between dissimlar nmetals. Dielectric flanges
shal | neet the performance requirenents described herein for dielectric

wat erways. Connecting joints between plastic and netallic pipe shall be
made with transition fitting for the specific purpose.

3.1. 4 Corrosion Protection for Buried Pipe and Fittings
3.1.4.1 Cast Iron and Ductile Iron
Pressure pipe shall have protective coating, a cathodic protection system

and joint bonding. Pipe, fittings, and joints shall have a protective
coating. The protective coating shall be conpletely encasing pol yet hyl ene

SECTI ON 15400A Page 28



FY 03 Student Dormitory 21118
ACCOVPANYI NG AMENDMENT NO. 2 TO SOLI Cl TATI ON NO. DACA63- 03- R- 0003

tube or sheet in accordance with AWM Cl105. Joints and fittings shall be
cl eaned, coated with priner, and wapped with tape. The pipe shall be

cl eaned, coated, and wapped prior to pipe tightness testing. Joints and
fittings shall be cleaned, coated, and w apped after pipe tightness
testing. Tape shall conformto AWM C203 and shall be applied with a 50
percent overlap. Primer shall be as recomended by the tape manufacturer

3.1.4.2 St ee

Steel pipe, joints, and fittings shall be cleaned, coated with primer, and
wrapped with tape. Pipe shall be cleaned, coated, and w apped prior to

pi pe tightness testing. Joints and fittings shall be cleaned, coated, and
wrapped after pipe tightness testing. Tape shall conformto AWM C203 and
shall be applied with a 50 percent overlap. Priner shall be as recomended
by the tape nmanufacturer.

3.1.5 Pi pe Sl eeves and Fl ashi ng

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

3.1.5.1 Sl eeve Requirenents

Pi pes passing through concrete or nasonry walls or concrete floors or roofs
shal |l be provided with pipe sleeves fitted into place at the tine of
construction. Sleeves are not required for supply, drainage, waste and
vent pipe passing through concrete slab on grade, except where penetrating
a menbrane wat erproof floor. A nodul ar nechanical type sealing assenbly
may be installed in lieu of a waterproofing clanping flange and caul ki ng
and seal ing of annul ar space between pipe and sleeve. The seals shal
consi st of interlocking synthetic rubber |inks shaped to continuously fill
the annul ar space between the pipe and sl eeve using gal vani zed 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 plate
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 pipe
and the sleeve. Each seal assenbly shall be sized as recomended by the
manuf acturer to fit the pipe and sl eeve involved. Sleeves shall not be
installed in structural menbers, except where indicated or approved.
Rect angul ar and square openi ngs shall be as detailed. Each sleeve shal
extend through its respective floor, or roof, and shall be cut flush with
each surface, except for special circunstances. Pipe sl eeves passing
through floors in wet areas such as nmechani cal equi pnent roons, |avatories,
ki tchens, and other plunbing fixture areas shall extend a mininumof 100 mm
above the finished floor. Unless otherw se indicated, sleeves shall be of
a size to provide a mnimmof 6 nm (1/4 inch) clearance between bare pipe
or insulation and inside of sleeve or between insulation and inside of
sl eeve. Sleeves in bearing walls and concrete slab on grade fl oors shal
be steel pipe or cast-iron pipe. Sleeves in nonbearing walls or ceilings
may be steel pipe, cast-iron pipe, galvanized sheet netal with | ock-type
| ongi tudi nal seam or plastic. Except as otherw se specified, the annul ar
space between pipe and sl eeve, or between jacket over insulation and
sl eeve, shall be sealed as indicated with sealants conform ng to ASTM C 920
and with a priner, backstop material and surface preparation as specified
in Section 07900A JO NT SEALING.  The annul ar space between pi pe and
sl eeve, between bare insulation 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. Sleeves through bel ow-grade walls in contact
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with earth shall be recessed 12 nm (1/2 inch) fromwall surfaces on both
sides. Annul ar space between pipe and sl eeve shall be filled w th backing
material and sealants in the joint between the pipe and masonry wall as
speci fi ed above. Sealant selected for the earth side of the wall shall be
compati bl e with danpproofing/waterproofing materials that are to be applied
over the joint sealant. Pipe sleeves in fire-rated walls shall conformto
the requirenents in Section 07840A FlI RESTOPPI NG

3.1.5.2 Fl ashi ng Requi renents

Pi pes passing through roof shall be installed through a 4.9 kg per square
meter (16 ounce) copper flashing, each within an integral skirt or flange.
Fl ashing shall be suitably fornmed, and the skirt or flange shall extend
not |ess than 200 mm fromthe pipe and shall be set over the roof or floor
menbrane in a solid coating of bitum nous cenent. The flashing shal
extend up the pipe a mninmof 250 mm For cl eanouts, the flashing shal
be turned down into the hub and caul ked after placing the ferrule. Pipes
passi ng through pitched roofs shall be flashed, using | ead or copper
flashing, with an adjustable integral flange of adequate size to extend not
|l ess than 200 mm 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
met al -j acket-covered insul ation shall be sealed as indicated. Flashing for
dry vents shall be turned down into the pipe to forma waterproof joint.
Pi pes, up to and including 250 nm (10 inches) in diameter, passing through
roof or floor waterproofing nenbrane nmay be installed through a cast-iron
sl eeve with caul ki ng recess, anchor lugs, flashing-clanmp device, and
pressure ring with brass bolts. Flashing shield shall be fitted into the
sl eeve cl anmpi ng device. Pipes passing through wall waterproofing menbrane
shal | be sl eeved as descri bed above. A waterproofing clanping flange shal
be install ed.

3.1.5.3 Wat er proofi ng

Wat erproofing at floor-munted water closets shall be acconplished by
formng a flashing guard from soft-tenpered sheet copper. The center of
the sheet shall be perforated and turned down approxinately 40 nm to fit
bet ween the outside dianmeter of the drainpipe and the inside dianeter of
the cast-iron or steel pipe sleeve. The turned-down portion of the
flashing guard shall be enbedded in sealant to a depth of approximtely 40
mm then the sealant shall be finished off flush to floor |evel between
the flashing guard and drainpipe. The flashing guard of sheet copper shal
extend not |ess than 200 mm fromthe drainpi pe and shall be | apped between
the floor nmenbrane in a solid coating of bitum nous cenent. |If cast-iron
wat er closet floor flanges are used, the space between the pipe sleeve and
dr ai npi pe shall be sealed with sealant and the flashing guard shall be
upturned approximately 40 mm to fit the outside diameter of the drainpipe
and the inside dianeter of the water closet floor flange. The upturned
portion of the sheet fitted into the floor flange shall be seal ed.

3.1.5.4 Optional Counterflashing
Instead of turning the flashing down into a dry vent pipe, or caul ki ng and
seal i ng the annul ar space between the pipe and flashing or
met al -j acket-covered insul ation and flashing, counterflashing nmay be
acconpl i shed by utilizing the foll ow ng:
a. A standard roof coupling for threaded pipe up to 150 nm (6 i nches)
in dianeter.
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b. A tack-welded or banded-netal rain shield around the pipe.
3.1.5.5 Pi pe Penetrations of Slab on Grade Fl oors

Where pipes, fixture drains, floor drains, cleanouts or sinilar itens
penetrate slab on grade floors, except at penetrations of floors with

wat er proofi ng nenbrane as specified in paragraphs Fl ashi ng Requirenents and
Wat erproofing, a groove 6 to 13 nm wide by 6 to 10 mm deep shall be
fornmed around the pipe, fitting or drain. The groove shall be filled with
a sealant as specified in Section 07900A JO NT SEALI NG

3.1.6 Fire Sea

Where pipes pass through fire walls, fire-partitions, fire-rated pipe chase
wal |l s or floors above grade, a fire seal shall be provided as specified in
Section 07840A FI RESTOPPI NG

3.1.7 Supports
3.1.7.1 Cenera

Hangers used to support piping 50 nm (2 inches) and larger shall be
fabricated to permt adequate adjustnent after erection while stil
supporting the | oad. Pipe guides and anchors shall be installed to keep
pipes in accurate alignnent, to direct the expansion novenent, and to
prevent buckling, swaying, and undue strain. Piping subjected to vertica
movenent when operating tenperatures exceed anbient tenperatures shall be
supported by variable spring hangers and supports or by constant support
hangers. In the support of nultiple pipe runs on a conmon base nenber, a
clip or clanp shall be used where each pipe crosses the base support
menber. Spacing of the base support nenbers shall not exceed the hanger
and support spacing required for an individual pipe in the nultiple pipe
run. Threaded sections of rods shall not be formed or bent.

3.1.7.2 Pi pe Hangers, Inserts, and Supports

Installation of pipe hangers, inserts and supports shall conformto MsS
SP-58 and MSS SP-69, except as nodified herein.

a. Types 5, 12, and 26 shall not be used.

b. Type 3 shall not be used on insul ated pipe.

c. Type 18 inserts shall be secured to concrete fornms before concrete
is placed. Continuous inserts which allow nore adjustment may be
used if they otherwi se neet the requirenents for type 18 inserts.

d. Type 19 and 23 C-cl anps shall be torqued per MSS SP-69 and shal
have both | ocknuts and retaining devices furni shed by the
manuf acturer. Field-fabricated C-clanp bodies or retaining devices
are not acceptable.

e. Type 20 attachnments used on angl es and channel s shall be furnished
with an added nal | eabl e-iron heel plate or adapter.

f. Type 24 may be used only on trapeze hanger systems or on fabricated
frames.
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g.

Type 39 saddl es shall be used on insulated pipe 100 mm (4 inches)
and | arger when the tenperature of the nediumis 15 degrees C or
hi gher. Type 39 saddl es shall be welded to the pipe.

Type 40 shields shall:
(1) Be used on insulated pipe |less than 100 mm (4 inches).

(2) Be used on insulated pipe 100 mm (4 inches) and |arger when
the tenperature of the mediumis 15 degrees C or |ess.

(3) Have a high density insert for all pipe sizes. High density
inserts shall have a density of 128 kg per cubic neter (8 pcf) or
greater.

Hori zontal pipe supports shall be spaced as specified in M5S SP-69
and a support shall be installed not over 300 nm fromthe pipe
fitting joint at each change in direction of the piping. Pipe
supports shall be spaced not over 1.5 m apart at val ves.
Qperating tenperatures in determ ning hanger spacing for PVC or
CPVC pi pe shall be 49 degrees C for PVC and 82 degrees C for
CPVC. Horizontal pipe runs shall include all owances for expansion
and contraction.

Vertical pipe shall be supported at each floor, except at

sl ab-on-grade, at intervals of not nore than 4.5 m nor nore than 2
m fromend of risers, and at vent termnations. Vertical pipe
risers shall include allowances for expansion and contraction

Type 35 guides using steel, reinforced pol ytetrafluoroethyl ene
(PTFE) or graphite slides shall be provided to allow | ongitudinal
pi pe noverment. Slide materials shall be suitable for the system
operating tenperatures, atnospheric conditions, and bearing | oads
encountered. Lateral restraints shall be provided as needed.
Where steel slides do not require provisions for lateral restraint
the followi ng nay be used:

(1) On pipe 100 mm (4 inches) and |arger when the tenperature of
the mediumis 15 degrees C or higher, a Type 39 saddle, welded to
the pipe, may freely rest on a steel plate.

(2) On pipe less than 100 mm (4 inches) a Type 40 shield,
attached to the pipe or insulation, may freely rest on a stee
pl at e.

(3) On pipe 100 mm (4 inches) and larger carrying nediumless
that 15 degrees C a Type 40 shield, attached to the pipe or
insulation, may freely rest on a steel plate.

Pi pe hangers on horizontal insulated pipe shall be the size of the
outside dianeter of the insulation. The insulation shall be
conti nuous through the hanger on all pipe sizes and applications.

Where there are high systemtenperatures and welding to piping is
not desirable, the type 35 guide shall include a pipe cradle,

wel ded to the guide structure and strapped securely to the pipe.
The pipe shall be separated fromthe slide material by at |east 100
mm or by an anount adequate for the insulation, whichever is
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greater.

n. Hangers and supports for plastic pipe shall not conpress, distort,
cut or abrade the piping, and shall allow free novenent of pipe
except where otherwi se required in the control of
expansi on/ contracti on.

3.1.8 Wel ded Installation

Pl unbi ng pi pe wel dnents shall be as indicated. Changes in direction of

pi ping shall be made with welding fittings only; nitering or notching pipe
to formel bows and tees or other sinmilar type construction will not be
permtted. Branch connection may be nade with either welding tees or
forged branch outlet fittings. Branch outlet fittings shall be forged,
flared for inmprovenment of flow where attached to the run, and reinforced
agai nst external strains. Beveling, alignment, heat treatnent, and

i nspection of weld shall conformto ASME B31.1. Weld defects shall be
renoved and repairs nade to the weld, or the weld joints shall be entirely
removed and rewel ded. After filler metal has been renoved fromits

ori ginal package, it shall be protected or stored so that its
characteristics or welding properties are not affected. Electrodes that
have been wetted or that have | ost any of their coating shall not be used.

3.1.9 Pi pe C eanouts

Pi pe cl eanouts shall be the sane size as the pipe except that cleanout

pl ugs larger than 100 mm (4 inches) wll 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 caul ked into the hub of the fitting and shall be
flush with the floor. Ceanouts in connection with other pipe, where

i ndi cated, shall be T-pattern, 90-degree branch drainage fittings with
cast-brass screw plugs, except plastic plugs shall be installed in plastic
pi pe. Plugs shall be the sane size as the pipe up to and including 100 nm
(4 inches). Cl eanout tee branches with screw plug shall be installed at
the foot of soil and waste stacks, at the foot of interior downspouts, on
each connection to building stormdrain where interior dowspouts are

i ndi cated, and on each building drain outside the building. C eanout tee
branches may be omitted on stacks in single story buildings with

sl ab-on-grade construction or where | ess than 450 mm of craw space is
provi ded under the floor. C eanouts on pipe concealed in partitions shal
be provided with chrom um pl ated bronze, nickel bronze, nickel brass or
stainl ess steel flush type access cover plates. Round access covers shal
be provided and secured to plugs with securing screw. Square access covers
may be provided with matching franes, anchoring |lugs and cover screws.
Cleanouts in finished walls shall have access covers and frames installed
flush with the finished wall. C eanouts installed in finished floors
subject to foot traffic shall be provided with a chrone-plated cast brass,
ni ckel brass, or nickel bronze cover secured to the plug or cover frane and
set flush with the finished floor. Heads of fastening screws shall not
proj ect above the cover surface. Were cleanouts are provided with
adj ust abl e heads, the heads shall be cast iron or plastic.

3.2 WATER HEATERS AND HOT WATER STORAGE TANKS
3.2.1 Rel i ef Val ves

No val ves shall be installed between a relief valve and its water heater or
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storage tank. The P&T relief valve shall be installed where the val ve
actuator comes in contact with the hottest water in the heater. \Wenever
possible, the relief valve shall be installed directly in a tapping in the
tank or heater; otherw se, the P&T valve shall be installed in the

hot -water outlet piping. A vacuumrelief valve shall be provided on the
cold water supply line to the hot-water storage tank or water heater and
mount ed above and within 150 mm above the top of the tank or water heater

3.2.2 Install ati on of Gas-Fired Water Heater

Installation shall conformto NFPA 54 for gas fired. Storage water heaters
that are not equipped with integral heat traps and having vertical pipe
risers shall be installed with heat traps directly on both the inlet and
outlet. Circulating systens need not have heat traps installed. An
acceptabl e heat trap may be a piping arrangement such as el bows connected
so that the inlet and outlet piping make vertically upward runs of not |ess
than 600 mm just before turning downward or directly horizontal into the
water heater's inlet and outlet fittings. Conmercially avail abl e heat
traps, specifically designed by the manufacturer for the purpose of
effectively restricting the natural tendency of hot water to rise through
vertical inlet and outlet piping during standby periods may al so be
approved. A phenolic resin coating shall be provided.

3.2.3 Phenol i ¢ Resin Application Process

The phenolic resin coating shall be applied at either the coil or coating
manuf acturer's factory. The hot water coil shall be chem cally cleaned to
renove any scale if present and to etch the netal surface. The exposed
exterior surface of the coil shall be abrasively cleaned to white neta

bl ast in accordance with SSPC SP 5. The exterior surface shall be coated
with the three-conponent coating systemin the followi ng sequence and
manner. For inmmediate and final cure tinmes and tenperature, the
recomendat i ons of the coating manufacturer shall be foll owed.

a. Wash Priner. One coat of wash priner shall be applied by flooding.
b. Pignented Base Coat. Pignmented baking phenolic coating shall be
applied in several coats by imersion or flooding to a dry film
t hi ckness of 0.10 to 0.15 mm
c. Cear Top Coat. O ear non-pignmented baking phenolic top coat shal
be applied in several coats by imersion or flooding. The fina
coat nmay be applied by spraying. The dry filmthickness of the
total coating systemshall be between 0.13 and 0.18 mm
3.2.4 Heat Traps
Piping to and from each water heater and hot water storage tank shall be
routed horizontally and downward a m ni mum of 600 nm before turning in an
upward direction.
3.2.5 Connections to Water Heaters

Connections of netallic pipe to water heaters shall be nmade with dielectric
uni ons or fl anges.

3.2.6 Expansi on Tank

A pre-charged expansion tank shall be installed on the cold water supply
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bet ween the water heater inlet and the cold water supply shut-off valve.
The Contractor shall adjust the expansion tank air pressure, as recomended
by the tank nmanufacturer, to match incom ng water pressure.

.3 FI XTURES AND FI XTURE TRI MM NGS

Pol i shed chrom um pl at ed pi pe, valves, and fittings shall be provided where
exposed to view. Angle stops, straight stops, stops integral with the
faucets, or conceal ed type of |ock-shield, and | oose-key pattern stops for
supplies with threaded, sweat or solvent weld inlets shall be furnished and
installed with fixtures. Were connections between copper tubing and
faucets are nade by rubber conpression fittings, a beading tool shall be
used to nmechanically deformthe tubing above the conpression fitting.
Exposed traps and supply pipes for fixtures and equi pnent shall be
connected to the rough piping systens at the wall, unless otherw se
specified under the item Floor and wall escutcheons shall be as
specified. Drain lines and hot water lines of fixtures for handi capped
personnel shall be insulated and do not require polished chronme finish

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

.3.1 Fi xture Connecti ons

Where space linitations prohibit standard fittings in conjunction with the
cast-iron floor flange, special short-radius fittings shall be provided.
Connections between earthenware fixtures and flanges on soil pipe shall be
made gastight 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
conmpound or gasket and fixture used.

.3.2 Fl ushonet er Val ves

Fl ushomet er val ves shall be secured to prevent novenment by anchoring the

Il ong finished top spud connecting tube to wall adjacent to valve with
approved netal bracket. Flushoneter valves for water closets shall be
installed 1 m above the floor, except at water closets intended for use by
t he physical ly handi capped where flushoneter val ves shall be nounted at
approxi mately 760 mm above the floor and arranged to avoid interference
with grab bars. In addition, for water closets intended for handi cap use,
the flush valve handl e shall be installed on the wi de side of the

encl osure. Bunpers for water closet seats shall be installed on the

fl ushonet er spud.

.3.3 Hei ght of Fixture Ri nms Above Fl oor

Lavatories shall be mounted with rim 775 mm above finished fl oor.
Wal | - hung drinking fountains and water coolers shall be installed with rim
1020 mm above floor. Wall-hung service sinks shall be nounted with rim
700 mm above the floor. Installation of fixtures for use by the
physi cal | y handi capped shall be in accordance with CABO Al117.1

.3.4 Shower CQutfits

The area around the water supply piping to the mxing val ves and behind the
escut cheon plate shall be nmade watertight by caul ki ng or gasketi ng.

3.5 Fi xture Supports
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Fi xture supports for off-the-floor lavatories, 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 neans of
mounting the fixture, with a foot or feet to anchor the assenbly to the
floor slab. Adjustability 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 possible to anchor a floor-mounted chair carrier to the floor slab

3.3.5.1 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 wal |

3.3.5.2 Support for Concrete-Masonry 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 concrete wall using through bolts and a back-up pl ate.

3.3.5.3 Support for Steel Stud Frame 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
floor-anchored chair carriers, shall be used only if adjoining stee
partition studs are suitably reinforced to support a wall plate bolted to

t hese studs.

3.3.5.4 Val | - Mount ed Wat er Cl oset Gaskets

Where wal | -nounted water closets are provided, reinforced wax, treated
felt, or neoprene gaskets shall be provided. The type of gasket furnished
shal | be as recommended by the chair-carrier manufacturer.

3.3.6 Backf| ow Preventi on Devices

Pl unbi ng fixtures, equi pment, and pi pe connections shall not cross connect
or interconnect between a potable water supply and any source of nonpotable
wat er. Backfl ow preventers shall be installed where indicated and in
accordance with | CC Pl unbing Code at all other |ocations necessary to
preclude a cross-connect or interconnect between a potable water supply and

any nonpot abl e substance. In addition backfl ow preventers shall be
installed at all locations where the potable water outlet is below the
flood | evel of the equi pnent, or where the potable water outlet will be

| ocated bel ow the I evel of the nonpotabl e substance. Backflow preventers

shall be located so that no part of the device will be subnerged. Backfl ow

preventers shall be of sufficient size to allow unrestricted flow of water

to the equi pnent, and preclude the backfl ow of any nonpotabl e substance

into the potable water system Bypass piping shall not be provided around

backfl ow preventers. Access shall be provided for maintenance and testing.
Each device shall be a standard conmercial unit.

3.3.7 Access Panels
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 nmay be serviced,
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mai ntai ned, or replaced. Access panels shall be as specified in Section
05500A M SCELLANEQUS METAL

3.3.8 Si ght Drains

Si ght drains shall be installed so that the indirect waste will term nate
50 mm above the flood rimof the funnel to provide an acceptable air gap

3.3.9 Tr aps

Each trap shall be placed as near the fixture as possible, and no fixture
shal | be double-trapped. Traps installed on cast-iron soil pipe shall be
cast iron. Traps installed on steel pipe or copper tubing shall be
recess-drai nage pattern, or brass-tube type. Traps installed on plastic
pi pe may be plastic conformng to ASTM D 3311. Traps for acid-resisting
waste shall be of the sane material as the pipe

3.3.10 Shower Pans

Before installing shower pan, subfloor shall be free of projections such as
nai | heads or rough edges of aggregate. Drain shall be a bolt-down,
clanmping-ring type with weepholes, installed so the lip of the subdrain is
flush with subfl oor.

3.3.10. 1 Cener a

The fl oor of each individual shower, the shower-area portion of conbination
shower and drying room and the entire shower and drying room where the two
are not separated by curb or partition, shall be made watertight with a
shower pan fabricated in place. The shower pan material shall be cut to
size and shape of the area indicated, in one piece to the maxi nrum extent
practicable, allowing a mninumof 150 mm for turnup on walls or
partitions, and shall be folded over the curb with an approxi mate return of
1/4 of curb height. The upstands shall be placed behind any wall or
partition finish. Subflooring shall be snpboth and cl ean, w th nail heads
driven flush with surface, and shall be sloped to drain. Shower pans shal
be clanped to drains with the drain clanping ring.

3.3.10.2 Met al Shower Pans

When a shower pan of required size cannot be furnished in one piece, neta
pi eces shall be joined with a flatlock seam and sol dered or burned. The
corners shall be folded, not cut, and the corner seam shall be sol dered or
burned. Pans, including upstands, shall be coated on all surfaces with one
brush coat of asphalt. Asphalt shall be applied evenly at not less than 1
liter per square neter. A layer of felt covered with building paper shal
be pl aced between shower pans and wood floors. The joining surfaces of
metal pan and drain shall be given a brush coat of asphalt after the pan is
connected to the drain.

3.3.10.3 Nonpl astici zed Chl ori nated Pol yet hyl ene Shower Pans

Corners of nonplasticized chlorinated pol yet hyl ene shower pans shall be

fol ded agai nst the upstand by making a pig-ear fold. Hot-air gun or heat

| anp shall be used in making corner folds. Each pig-ear corner fold shal
be nailed or stapled 12 mm fromthe upper edge to hold it in place. Nails
shal | be gal vani zed | arge-head roofing nails. On nmetal fram ng or studs,
approved duct tape shall be used to secure pig-ear fold and nenbrane.

Where no backing is provided between the studs, the menbrane slack shall be
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taken up by pleating and stapling or nailing to studding 12 nm from upper
edge. To adhere the nenbrane to vertical surfaces, the back of the
menbrane and the surface to which it will be applied shall be coated with
adhesive that beconmes dry to the touch in 5 to 10 minutes, after which the
menbr ane shall be pressed into place. Surfaces to be sol vent-wel ded shal
be clean. Surfaces to be joined with xylene shall be initially sprayed and
vigorously cleaned with a cotton cloth, followed by final coating of xylene
and the joining of the surfaces by roller or equivalent neans. |f anbient
or menbrane tenperatures are bel ow 4 degrees C the nmenbrane and the joint
shall be heated prior to application of xylene. Heat may be applied with
hot-air gun or heat |anp, taking precautions not to scorch the nmenbrane.
Adequat e ventilation and wearing of gloves are required when working with
xyl ene. Menbrane shall be pressed into position on the drain body, and
shall be cut and fit to match so that menbrane can be properly clanped and
an effective gasket-type seal provided. On wood subflooring, two | ayers of
0.73 kg per square neter (15 pound) dry felt shall be installed prior to
installation of shower pan to ensure a snooth surface for installation

3.3.10. 4 Nonpl asti ci zed Pol yvinyl Chloride (PVC) Shower Pans

Nonpl asti ci zed PVC shall be turned up behind walls or wall surfaces a
di stance of not less than 150 nm in roomareas and 75 mm above curb | eve
in curbed spaces with sufficient nmaterial to fold over and fasten to
outside face of curb. Corners shall be pig-ear type and fol ded between pan
and studs. Only top 25 mm of upstand shall be nailed to hold in place.
Nai | s shall be gal vani zed | arge-head roofing type. Approved duct tape
shall be used on netal framing or studs to secure pig-ear fold and
menbrane. Where no backing is provided between studs, the nenbrane sl ack
shal |l be taken up by pleating and stapling or nailing to studding at top
inch of upstand. To adhere the nenbrane to vertical surfaces, the back of
the nmenbrane and the surface to which it is to be applied shall be coated
wi th adhesive that becones dry to the touch in 5 to 10 minutes, after which
the menbrane shall be pressed into place. Trimfor drain shall be exactly
the size of drain opening. Bolt holes shall be pierced to accomobdate
bolts with a tight fit. Adhesive shall be used between pan and subdrai n.
Clanmping ring shall be bolted firmy. A snmall anmount of gravel or porous
materials shall be placed at weephol es so that holes remain clear when
setting bed is poured. Menbrane shall be solvent welded with PVC sol vent
cement. Surfaces to be solvent welded shall be clean (free of grease and
grime). Sheets shall be laid on a flat surface with an overlap of about 50
mm Top edge shall be fol ded back and surface prined with a PVC priner.
PVC cenment shall be applied and surfaces i medi ately placed together, while
still wet. Joint shall be lightly rolled with a paint roller, then as the
joint sets shall be rolled firmy but not so hard as to distort the
material. In long |lengths, about 600 or 900 mMm at a tinme shall be wel ded.
On wood subflooring, two layers of 0.73 kg per square neter (15 pound)
felt shall be installed prior to installation of shower pan to ensure a
smoot h surface installation

3.4 VI BRATI ON- ABSORBI NG FEATURES

Mechani cal equi prent, including conpressors and punps, shall be isolated
fromthe building structure by approved vibration-absorbing features,

unl ess otherwi se shown. Each foundation shall include an adequate nunber
of standard isolation units. Each unit shall consist of machine and fl oor
or foundation fastening, together with internediate isolation nmaterial, and
shall be a standard product with printed |oad rating. Piping connected to
mechani cal equi prent shall be provided with flexible connectors. |solation
unit installation shall limt vibration to 80% percent of the | owest
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equi pnent rpm
3.5 WATER METER REMOTE READOUT REG STER

The renote readout register shall be mounted at the | ocation indicated or
as directed by the Contracting Oficer.

3.6 | DENTI FI CATI ON SYSTEMS
3.6.1 I dentification Tags

Identification tags made of brass, engraved | am 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 plunbing fixtures.
Tags shall be 35 nm (1-3/8 inch) mininmdianeter, and nmarking shall be
stanped or engraved. Indentations shall be black, for reading clarity.
Tags shall be attached to valves with No. 12 AWG copper wre,
chrone-pl at ed beaded chain, or plastic straps designed for that purpose.

3.6.2 Pi pe Col or Code Marking

Col or code marking of piping shall be as specified in Section 09900 PAI NTS
AND COATI NGS.

3.7 ESCUTCHEONS
Escut cheons shall be provided at finished surfaces where bare or insulated
pi pi ng, exposed to view, 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 satin-finish
corrosion-resisting steel, polished chrom umplated zinc alloy, or polished
chrom um pl ated copper alloy. Escutcheons shall be either one-piece or
split-pattern, held in place by internal spring tension or setscrew.

3.8 PAI NTI NG
Pai nting of pipes, hangers, supports, and other iron work, either in
conceal ed spaces or exposed spaces, is specified in Section 09900 PAINTS
AND COATI NGS.

3.9 TESTS, FLUSH NG AND DI SI NFECTI ON

3.9.1 Pl unbi ng Syst em

The followi ng tests shall be perforned on the plunbing systemin accordance
with | CC Pl unmbi ng Code.

a. Drainage and Vent Systens Test. The final test shall include a
snmoke test.

b. Building Sewers Tests.
c. Water Supply Systens Tests.
3.9.1.1 Test of Backflow Prevention Assenblies
Backfl ow prevention assenbly shall be tested using gauges specifically

designed for the testing of backfl ow prevention assenblies. Gauges shal
be tested annually for accuracy in accordance with the University of
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Southern California s Foundati on of Cross Connection Control and Hydraulic
Research or the American Water Works Association Manual of Cross Connection
(Manual M 14). Report form for each assenbly shall include, as a m ninmm
the foll ow ng:

Data on Device Data on Testing Firm

Type of Assenbly Nane

Manuf act ur er Addr ess

Model Nunber Certified Tester

Serial Nunber Certified Tester No.

Si ze Dat e of Test

Locati on

Test Pressure Readi ngs Serial Nunber and Test Data of
Gauges

If the unit fails to neet specified requirenments, the unit shall be
repaired and retested.

3.9.1.2 Shower Pans

After installation of the pan and finished floor, the drain shall be
tenmporarily plugged bel ow the weep holes. The floor area shall be fl ooded
with water to a m nimumdepth of 25 mm for a period of 24 hours. Any drop
in the water |l evel during test, except for evaporation, will be reason for
rejection, repair, and retest.

3.9.2 Def ecti ve Work

If inspection or test shows defects, such defective work or nmaterial shal
be replaced or repaired as necessary and inspection and tests shall be
repeated. Repairs to piping shall be nade with new materials. Caul king of
screwed joints or holes will not be acceptable.

3.9.3 Syst em Fl ushi ng
3.9.3.1 During Fl ushing

Bef ore operational tests or disinfection, potable water piping system shal
be flushed with potable water. Sufficient water shall be used to produce a
wat er velocity that is capable of entraining and removing debris in al
portions of the piping system This requires simultaneous operation of al
fixtures on a comon branch or main in order to produce a flushing velocity
of approximately 1.2 neters per second (4 fps) through all portions of the
pi ping system |In the event that this is inpossible due to size of system
the Contracting Oficer (or the designated representative) shall specify
the nunber of fixtures to be operated during flushing. Contractor shal
provi de adequate personnel to nonitor the flushing operation and to ensure
that drain |ines are unobstructed in order to prevent flooding of the
facility. Contractor shall be responsible for any flood danmage resulting
fromflushing of the system Flushing shall be continued until entrained
dirt and other foreign materials have been renoved and until discharge

wat er shows no di scol oration

3.9.3.2 After Flushing
System shall be drained at |low points. Strainer screens shall be renoved,
cl eaned, and replaced. After flushing and cl eaning, systens shall be

prepared for testing by imrediately filling water piping with clean, fresh
pot abl e water. Any stoppage, discoloration, or other damage to the finish
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furni shings, or parts of the building due to the Contractor's failure to
properly clean the piping systemshall be repaired by the Contractor. Wen
the system flushing is conplete, the hot-water system shall be adjusted for
uniformcircul ation. Flushing devices and automatic control systens shal

be adjusted for proper operation. All faucets and drinking water

fountains, to include any device considered as an end point device by NSF 61
Section 9, shall be flushed a minimumof 1 L per 24 hour period, ten tines
over a 14 day peri od.

.9.4 Oper ational Test

Upon conpletion of flushing and prior to disinfection procedures, the
Contractor shall subject the plunbing systemto operating tests to
denonstrate satisfactory functional and operational efficiency. Such
operating tests shall cover a period of not |ess than 8 hours for each
system and shall include the following information in a report with
conclusion as to the adequacy of the system

a. Tine, date, and duration of test.

b. Water pressures at the nost renpote and the highest fixtures.
c. Operation of each fixture and fixture trim

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

e. Punmp suction and discharge pressures.

f. Tenperature of each domestic hot-water supply.

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

i. Conplete operation of each water pressure booster system including
punp start pressure and stop pressure.

j. Conpressed air readings at each conpressor and at each outlet. Each
i ndicating instrument shall be read at 1/2 hour intervals. The
report of the test shall be subnmitted in quadruplicate. The
Contractor shall furnish instruments, equipnent, and personne
required for the tests; the Governnent will furnish the necessary
wat er and electricity.

9.5 D si nfection

After operational tests are conplete, the entire domestic hot- and

col d-water distribution systemshall be disinfected. Systemshall be
flushed as specified, before introducing chlorinating material. The
chlorinating material shall be hypochlorites or liquid chlorine. Wter
chl orination procedure shall be in accordance with AWM M0. The
chlorinating material shall be fed into the water piping systemat a
constant rate at a concentration of at |least 50 parts per mllion (ppm). A
properly adjusted hypochlorite solution injected into the main with a
hypochl orinator, or liquid chlorine injected into the main through a
solution-feed chlorinator and booster punp, shall be used. The chlorine
resi dual shall be checked at intervals to ensure that the proper level is
mai ntai ned. Chlorine application shall continue until the entire main is
filled. The water shall remain in the systemfor a mni mum of 24 hours.
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Each valve in the system being disinfected shall be opened and cl osed
several tinmes during the contact period to ensure its proper disinfection
Fol I owi ng the 24-hour period, no less 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. Following a 6 hour period, no | ess
than 50 ppmchlorine residual shall remain in the tank. |[If after the 24
hour and 6 hour hol ding periods, the residual solution contains |ess than
25 ppm and 50 ppmchlorine respectively, flush the piping and tank with

pot abl e water, and repeat the above procedures until the required residua
chlorine levels are satisfied. The systemincluding the tanks shall then
be flushed with clean water until the residual chlorine level is reduced to
| ess than one part per mllion. During the flushing period each valve and
faucet shall be opened and cl osed several tines. Sanples of water in

di sinfected containers shall be obtained fromseveral |ocations selected by
the Contracting Oficer. The sanples of water shall be tested for tota
coliform organisms (coliformbacteria, fecal coliform streptococcal, and
other bacteria) in accordance with AWM EWN The testing nethod used shal
be either the multiple-tube fernentation technique or the nenbrane-filter
technique. Disinfection shall be repeated until tests indicate the absence
of coliformorganisns (zero nmean coliformdensity per 100 milliliters) in
the sanples for at least 2 full days. The systemw |l not be accepted
until satisfactory bacteriological results have been obt ai ned.

3.9.6 Fl ushi ng of Potable Water System

As an option to the system flushing specified above, the potable water
system system shall be flushed and conditioned until the residual |evel of
lead is less than that specified by the base industrial hygienist. The

wat er supply to the building shall be tested separately to ensure that any
| ead contanination found during potable water systemtesting is due to work
bei ng perforned inside the building.

3.10 PLUMBI NG FI XTURE SCHEDULE
P-1 WATER CLOSET:

Si phon-jet, elongated bow, top supply spud, ASME Al112.19.2M fl oor
mount ed. Floor flange shall be copper alloy, cast iron, or plastic.

Gasket shall be wax type

Seat - | APMO Z124.5, Type A, white plastic, elongated, open front.

Fl ushometer Valve - ASSE 1037, |arge di aphragmtype with non-hol d-open
feature, backcheck angle control stop, and vacuum breaker. M ni mum upper
chamber inside dianmeter of not less than 66.7 mm (2-5/8 inches) at the

poi nt where the diaphragmis seal ed between the upper and | ower chanbers.
The nmaxi mum water use shall be 6 liters per flush

[ AMD002}
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P-2 WATER CLOSET HANDI CAPPED:

Hei ght of top rimof bow shall be in accordance with CABO Al17.1; other
features are the sane as P-1

P-3 WATER CLOSET:

Si phon-jet, elongated bow, top supply spud, ASME Al112.19.2M fl oor
mounted. Floor flange shall be copper alloy, cast iron, or plastic.

Gasket shall be wax type
Seat - | APMO Z124.5, Type A, white plastic, elongated, open front.

Flush Tank - An adequate quantity of water shall be provided to flush and
clean the fixture served. The water supply to flush tanks equi pped for
manual flushing shall be controlled by a float valve or other automatic
device designed to refill the tank after each discharge, and to conpletely
shut off the water flow to the tank when the tank is filled to operationa
capacity. Water closets having their flush valve seat |ocated bel ow the
flood I evel rimof the closet bow shall have a ballcock installed within a
sheath or in a separate and isol ated conpartment of the tank, both to have
vi si bl e discharge onto the floor in case of failure. Provision shall be
made to automatically supply water to the fixture so as to refill the trap
seal after each flushing. The water supply to flush tanks equi pped for
automatic flushing shall be controlled by a suitable timng device.
Bal | cocks shall meet ASSE 1002.

Flush Valve in Flush Tank - Flush valve seats in tanks for flushing water
closets shall be at least 25 mm (1 inch) above the flood level rimof the
bow connected thereto, except in approved water closet and flush tank
conbi nations designed so that when the tank is flushed and the fixture is
clogged or partially clogged, the flush valve shall close tightly so that
water will not spill continuously over the rimof the bow or back flow
fromthe bowl to the tank.

P-4 URI NAL:

Wal | hanging, with integral trap and extended shields, ASME Al12.19.2M
si phon jet . Top supply connection, back outlet.

Fl ushoneter Valve - Simlar to Flushoneter Valve for P-1. The nmxi mum
wat er use shall be 3.8 liters per flush
P-5 URI NAL HANDI CAPPED:

Hei ght of top rimof bow shall be in accordance with CABP All7.1; other
features are the sane as P-4

P-6 LAVATORY

Manuf acturer's standard sink depth, vitreous china ASME Al12.19. 2M
countertop, oval, counter top nount.

Faucet - Faucets shall neet the requirenents of NSF 61, Section 9. Faucets
shal |l be single type. Faucets shall have repl aceabl e seats and washers.

Val ves and handl es shall be copper alloy. The flow shall be linited to
0.16 liters per second at a flow ng pressure of 549 kPa.
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Handl es - Lever type. Cast, formed, or drop forged copper alloy.

Drain - Pop-up drain shall include stopper, lift rods, jamnut, washer, and
tail piece. See paragraph FI XTURES for optional plastic accessories.

P-7 LAVATORY, HANDI CAPPED:

All features are the sane as P-6.

P-8 Shower: Shower heads, CID A-A-240 shall be adjustable spray type and
shal | include a non-renovabl e, tanperproof device to limt water flowto
0.16 liters per second (2.5 gpn) when tested in accordance with ASVE
All12.18. 1M

Wal |l Mounted: Shower head shall be adjustable spray, stainless steel or

chromium plated brass with ball joint. Handles shall be manufacturer's
option. Control valves shall be copper alloy and have netal integral parts
of copper alloy, nickel alloy, or stainless steel. Valves shall be

thernmostatic mxing type. Shower head shall be vandal proof with integral
back.

P-9 LAUNDRY SI NK:

Doubl e bow , |eg support 1219 x 508.0 mm (48 x 20 inches), stainless steel
ASME A112.19. 3M

Faucet and Spout - Cast copper alloy, wought copper alloy, cast iron, or
stainless steel, with backflow preventer. Faucets shall have repl aceable
seat and the stemshall rotate onto the seat. Strainers shall have
internal threads. Conbination faucets shall be nmounted on the tub back.
Spouts shall be externally threaded for hose connecti on.

Handl es - Cast copper alloy, wought copper alloy, or stainless steel,
| ever type.

Traps - Copper alloy, or cast iron.

P-10 SERVI CE SI NK:

Enanel ed cast iron ASME Al112.19.1M copper alloy or stainless steel ASME
Al112.19.3M corner, floor nounted 711.2 mm (28 inches) square, 171.5 mm
(6-3/4 inches) deep.

Faucet and Spout - Cast or wought copper alloy, with top or bottom brace,
wi t h backflow preventer. Faucets shall have repl aceabl e seat and the
washer shall rotate onto the seat. Handles shall be four armtype.
Strainers shall have internal threads.

Drain Assenbly - Plug, cup strainer, crossbars, jam nuts, washers,
couplings, stopper, etc., shall be copper alloy or stainless steel.

Trap - Cast iron, mninum7.5 cm dianeter.
P-11 WASHER CONNECTI ON BOX

The box shall be fabricated from 16 gauge steel, 9" high, 10-3/4" wide,
with 2" drain connection and a white epoxy finish.
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Valve - ball type with bottom supply and 1/2" sweat connection
P-12 ELECTRI C DRI NKI NG FOUNTAI N BI - LEVEL:

Drinki ng fountains shall meet the requirenents of NSF 61, Section 9. Water
cool er drinking fountains shall: be self contained, conformto ARl 1010,
use one of the fluorocarbon gases conformng to ARl 700 and ASHRAE 34 which
has an Ozone Depletion Potential of less than or equal to 0.05, have a
capacity to deliver 30.2 liters per hour (8 gph) of water at 10 degrees C
(50 degrees F) with an inlet water tenperature of 27 degrees C (80 degrees
F) while residing in a roomenvironnent of 32 degrees C (90 degrees F),
and have sel f-closing valves. Self-closing valves shall have automatic
streamregul ators, have a flow control capability, have a push button
actuation or have a cross-shaped index netal turn handle w thout a hood.
Exposed surfaces of stainless steel shall have No. 4 general polish finish.
Spouts shall provide a flow of water at |least 100 mm (4 inches) high so
as to allow the insertion of a cup or glass under the flow of water.

Surface Wall-Muwunted - One unit shall be surface wall-nmounted 336.6 mm
wi de, 330.2 mm deep, and have a back height of 152.4 to 203.2 nm. The
bow shall be nade of stainless steel. The unit shall have conceal ed
fasteners and be for interior installation.

Handi capped - One unit shall be Handi capped type, surface wall-nounted.
The di nensi ons shall be 381.0 nm (15 i nches) wi de, 508.0 mm (20 inches)
deep, with a back height of 152.4 to 203.2 mm (6 to 8 inches). The unit
shall clear the floor or ground by at |east 200 nm (8 inches). A clear
knee space shall exist between the bottom of the bow and the floor or
ground of at least 685 mm (27 inches) and between the front edge of the
bow and the body of the unit of at |east 200 nm (8 inches). A 200 mm (8
inch) wide clear space shall exist on both sides of the unit. The spout
hei ght shall be no nore than 1 m (36 i nches) above the floor or ground to
the outlet. The spout shall be at the front of the unit and direct the
water flowin a trajectory that is parallel or nearly parallel to the front
of the unit. The bow shall be 165.1 nm (6-1/2 inches) high, made of
stainless steel and be for interior installation

3.11 POSTED | NSTRUCTI ONS

Framed instructions under glass or in lamnated plastic, including wring
and control diagranms showi ng the conplete |ayout of the entire system
shal | be posted where directed. Condensed operating instructions
expl ai ni ng preventive nai ntenance procedures, nethods of checking the
system for normal safe operation, and procedures for safely starting and
stopping the systemshall be prepared in typed form franed as specified
above for the wiring and control diagranms and posted beside the di agrans.
The framed instructions shall be posted before acceptance testing of the
systens.

3.12 PERFORVMANCE OF WATER HEATI NG EQUI PMENT
Standard rating condition terns are as foll ows:

EF Energy factor, overall efficiency.

ET

Thermal efficiency with 21 degrees C delta T.

EC = Combustion efficiency, 100 percent - flue |oss when snmoke = o
(trace is pernitted).
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SL = Standby loss in W0.093 sq. m based on 27 degrees C delta T, or
in percent per hour based on nom nal 38 degrees C delta T.

HL = Heat | oss of tank surface area.

V = Storage volune in liters
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3.13 TABLES

TABLE |
PI PE AND FI TTI NG MATERI ALS FOR
DRAI NAGE, WASTE, AND VENT PI PI NG SYSTEMS

1 Cast iron soil pipe and fittings, hub X X X X X
and spigot, ASTM A 74 with
conpressi on gaskets

2 Cast iron soil pipe and fittings hubl ess, X X X X
Cl SPI 301 and
ASTM A 888

3 Cast iron drainage fittings, threaded, X X X
ASME B16.12 for use with
Item 10

4 Cast iron screwed fittings (threaded) X X
ASMVE B16.4 for use with Item 10

5 &G ooved pipe couplings, ferrous and X X X X
non-ferrous pi pe ASTM A 536
and ASTM A 47/ A 47M

6 Ductile iron grooved joint fittings X X X X
for ferrous pipe ASTM A 536
and ASTM A 47/ A 47M for use with
Item5

7 Bronze sand casting grooved j oint X X X X
pressure fittings for non-ferrous pipe
ASTM B 584, for use with Item5

8 Wought copper grooved joint pressure X X
pressure fittings for non-ferrous pipe
ASTM B 75M C12200,
ASTM B 152, ASTM B 152M C11000,
ASME B16. 22
ASME B16.22 for use with Item5

9 Malleable-iron threaded fittings, X X
gal vani zed ASME B16. 3
for use with Item 10

10 Steel pipe, seam ess gal vani zed, X X X
ASTM A 53/ A 53M Type S, Grade B

11 Seanl ess red brass pipe, ASTM B 43 X X
12 Bronzed flanged fittings, X X

ASME B16. 24 for use
with Iltens 11 and 14
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TABLE |
PI PE AND FI TTI NG MATERI ALS FOR
DRAI NAGE, WASTE, AND VENT PI PI NG SYSTEMS

13 Cast copper alloy sol der joint X X
pressure fittings, ASME B16. 18
for use with Item 14

14 Seanl ess copper pipe, ASTM B 42 X

15 Cast bronze threaded fittings, X X
ASME B16. 15

16 Copper drai nage tube, (DW), X* X X* X X
ASTM B 306

17 Wought copper and wrought X X X X X
al | oy sol der-joint drainage
fittings. ASME B16. 29

18 Cast copper alloy sol der joint X X X X X
drai nage fittings, DW,
ASME B16. 23

19 Acrylonitril e-Butadiene-Styrene (ABS) X X X X X X
plastic drain, waste, and vent pipe
and fittings ASTM D 2661,
ASTM F 628

20 Polyvinyl Chloride plastic drain, X X X X X X
wast e and vent pipe and fittings,
ASTM D 2665,
ASTM F 891, (Sch 40)
ASTM F 1760

22 High-silicon content cast iron pipe X X X
and fittings (hub and spigot, and nechanical joint),
ASTM A 518/ A 518M

SERVI CE:

- Underground Building Soil, Waste and Storm Drain
- Aboveground Soil, Waste, Drain In Buildings
Under gr ound Vent

- Aboveground Vent

- Interior Rai nwater Conductors Aboveground

- Corrosive Waste And Vent Above And Bel owgr ound

- Hard Tenper

*TTMOO®>
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TABLE 11

PI PE AND FI TTI NG MATERI ALS FOR PRESSURE Pl PI NG SYSTEMS

10

11

Mal | eabl e-iron threaded fittings,
a. @Glvanized, ASME B16. 3
for use with Item4a

Grooved pi pe couplings, ferrous pipe
ASTM A 536 and

ASTM A 47/ A 47TM non-ferrous

pi pe, ASTM A 536

and ASTM A 47/ A 47M

Ductile iron grooved joint fittings
for ferrous pipe ASTM A 536

and ASTM A 47/ A 47M for use

with Item2

St eel pi pe:
a. Seanl ess, gal vani zed,
ASTM A 53/ A 53M Type S, Grade B

b. Seanl ess, bl ack,
ASTM A 53/ A 53M
Type S, Grade B

Seamnl ess red brass pi pe,
ASTM B 43

Bronze flanged fittings,
ASMVE B16. 24
for use with Itens 5 and 7

Seam ess copper pi pe,
ASTM B 42

Seaml ess copper water tube,
ASTM B 88, ASTM B 88M

Cast bronze threaded fittings,
ASME B16. 15 for use
with Items 5 and 7

W ought copper and bronze sol der-j oi nt
pressure fittings,

ASME B16. 22 for

use with Items 5 and 7

Cast copper alloy solder-joint
pressure fittings,

ASME B16. 18

for use with Itenms 8 and 9
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TABLE 1|
PI PE AND FI TTI NG MATERI ALS FOR PRESSURE PI Pl NG SYSTEMS
SERVI CE
IltemNo. Pipe and Fitting Materials A B C D
12 Bronze and sand castings grooved X X X
joint pressure fittings for non-
ferrous pipe ASTM B 584,
for use with Item?2
13 Polyethylene (PE) plastic pipe, X X
Schedul es 40 and 80, based on
out si de di amet er
ASTM D 2447
14 Pol yethylene (PE) plastic pipe X X
(SDR-PR), based on controlled
out si de di anet er,
ASTM D 3035
15 Polyethylene (PE) plastic pipe X X
(SIDR-PR), based on controlled
i nsi de di aneter,
ASTM D 2239
16 Butt fusion polyethylene (PE) plastic X X
pipe fittings, ASTM D 3261
for use with Itenms 14, 15, and 16
17 Socket-type polyethylene fittings X X
for outside dianmeter-controlled
pol yet hyl ene pi pe,
ASTM D 2683
for use with Item 15
18 Polyethylene (PE) plastic tubing, X X
ASTM D 2737
19 Chlorinated polyvinyl chloride X X X
(CPVC) plastic hot and cold
wat er distribution system
ASTM D 2846/ D 2846M
20 Chlorinated polyvinyl chloride X X X
(CPVC) plastic pipe, Schedule 40
and 80, ASTM F 441/ F 441M
21 Chlorinated polyvinyl chloride X X X
(CPVQ) plastic pipe (SDR-PR)
ASTM F 442/ F 442M
22 Threaded chlorinated pol yvinyl chloride X X X

(chloride CPVC) plastic pipe fittings,
Schedul e 80, ASTM F 437,
for use with Itens 20, and 21
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TABLE ||
Pl PE AND FI TTI NG MATERI ALS FOR PRESSURE PI PI NG SYSTEMS
SERVI CE
IltemNo. Pipe and Fitting Materials A B C D
23 Socket-type chlorinated pol yvinyl X X X
chloride (CPVC) plastic pipe
fittings, Schedul e 40,
ASTM F 438 for use
with Items 20, 21, and 22
24 Socket-type chlorinated pol yvinyl X X X
chloride (CPVC) plastic pipe fittings
Schedul e 80, ASTM F 439
for use with Items 20, 21, and 22
25 Polyvinyl chloride (PVC) plastic pipe, X X
Schedul es 40, 80, and 120,
ASTM D 1785
26 Pol yvinyl chloride (PVC) pressure-rated X X
pi pe (SDR Series),
ASTM D 2241
27 Polyvinyl chloride (PVC) plastic pipe X X
fittings, Schedul e 40,
ASTM D 2466
28 Socket-type polyvinyl chloride (PVC X X
plastic pipe fittings, schedul e 80,
ASTM D 2467
for use with Items 26 and 27
29 Threaded polyvinyl chloride (PVCQ X X
plastic pipe fittings, schedul e 80,
ASTM D 2464
30 Joints for IPS pvs pipe using solvent X X
cenent, ASTM D 2672
31 Filanment-wound reinforced X X
t hernosetting resin (RTRP) pipe,
ASTM D 2996
32 Steel pipeline flanges, X X
MSS SP- 44
33 Fittings: brass or bronze; X X
ASME B16. 15, and
ASME B16. 18
ASTM B 828
34 Carbon steel pipe unions, X X X
socket - wel di ng and t hr eaded,
MSS SP- 83
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TABLE 1|
PI PE AND FI TTI NG MATERI ALS FOR PRESSURE PI Pl NG SYSTEMS
SERVI CE

IltemNo. Pipe and Fitting Materials A B C D
35 Malleable-iron threaded pipe X X

uni ons ASME B16. 39
36 Nipples, pipe threaded X X X

ASTM A 733
37 Crosslinked Pol yethyl ene (PEX) X X

Pl astic Pipe ASTM F 877.

- Cold Water Aboveground
- Hot Water 82 degree C Maxi num Aboveground
- Conpressed Air Lubricated
- Cold Water Service Bel owground
I ndi cated types are mni nrumwall thicknesses.
** - Type L - Hard
*** - Type K - Hard tenper with brazed joints only or type K-soft tenper
wi thout joints in or under floors
**** - |n or under slab floors only brazed joints

o0Owm>
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TABLE I 11

21118

STANDARD RATI NG CONDI TI ONS AND M NI MUM PERFORVMANCE RATI NGS FOR WATER HEATI NG

A

EQUI PVENT

Unfired Hot Water Storage

Vol unmes and i nputs: maxi mum HL shall be 20.5 Wsqg. neter

TERMVS:

EF = Energy factor, overall efficiency.

ET = Thermal efficiency with 21 degrees C delta T.

EC = Combustion efficiency, 100 percent - flue |oss when snmoke = 0
(trace is pernitted).

SL = Standby loss in W0.09 sq. m based on 27 degrees C delta T, or
percent per hour based on nom nal 32 degrees C delta T.

HL = Heat | oss of tank surface area

V = Storage volune in gallons

-- End of Section --
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SECTI ON 15500A

DESI CCANT COOLI NG SYSTEMs

PART 1 GENERAL

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 REFRI GERATI ON | NSTI TUTE ( ARI)

ARl 210/ 240 (1994) Unitary Air-Conditioning and
Ai r-Source Heat Punp Equi prent

ARl 700 (1999) Specifications for Fluorocarbon and
O her Refrigerants

ARl 1060 (2001) Rating air to air energy recovery
ventilation heat exchangers

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

ASTM A 307 (2000) Carbon Steel Bolts and Studs, 60 000
PSI Tensile Strength

ASTM B 209 (2000) Al umi num and Al um num Al | oy Sheet
and Pl ate

ASTM B 209M (2000) Al umi num and Al um num Al | oy Sheet

and Plate (Metric)

ASTM B 210 (2000) Al umi num and Al umi num Al | oy Drawn
Seanl ess Tubes

ASTM B 210M (2000) Al umi num and Al umi num Al | oy Drawn
Seaml ess Tubes (Metric)

ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVQ
Conpounds and Chl ori nated Pol y(Vi nyl
Chl ori de) (CPVC) Conpounds

ASTM F 104 (1995) Nonnetal lic Gasket Materials

AMERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 15 (1994) Safety Code for Mechani cal
Refrigeration

ASHRAE 34 (1997) Number Designation and Safety
Classification of Refrigerants

ASME | NTERNATI ONAL ( ASME)
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ASME B31.1 (1998) Power Piping

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

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)
NEMA MG 1 (1998) Mdtors and Generators
1.2  SUBM TTALS

Governnent approval is required for submttals with a "G' designation;

submittals not having a "G' designation are for information only. Wen

used, a designation following the "G' designation identifies the office

that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Drawi ngs; G
Drawi ngs, at |east 5 weeks prior to beginning construction,
provi di ng adequate detail to denobnstrate conpliance with contract

requi renents. Draw ngs shall consist of:

a. Equipnent |ayouts which identify assenbly and installation
details to include energy recovery equiprent.

b. Piping layouts which identify all valves and fittings.

c. Plans and el evations which identify clearances required for
mai nt enance and operati on.

d. Wring diagrans which identify each conponent individually,
by show ng actual location in equipnent, and schematically, by
showi ng all interconnected or interlocked rel ationshi ps between
conponent s.

e. Foundation draw ngs, bolt-setting information, and foundation
bolts prior to concrete foundation construction for all equi prment
i ndicated or required to have concrete foundations.

f. Details, if piping and equi pnent are to be supported ot her
than as indicated, which include |oading and type of franes,
brackets, stanchions, or other supports.

SD- 03 Product Data
Verification of Dimensions

Aletter, at least 2 weeks prior to beginning construction,
indicating the date the site was visited, confirmng existing
conditions, and noting any discrepanci es found.

Desi ccant Cooling System G

Manufacturer's catal og data, at |east 5 weeks prior to beginning
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construction, highlighted to show nodel nunber, size, options,
performance charts and curves, etc., in adequate detail to
denonstrate conpliance with contract requirements. Performance
charts and curves shall provide perfornance data over the ful
range of outdoor conditions for which dehum dification will be
required, with the conditions defined by the Contracting Oficer
Manuf acturer shall supply data on all energy recovery nethods and

equi pnent available for the system Data shall include
manuf acturer's recommended installation instructions and
procedures. |If vibration isolation is specified for a unit,

vibration isolator literature shall be included containing catal og
cuts and certification that the isolation characteristics of the
i sol ators provided neet the nanufacturer's reconmrendati ons.

Spare Parts

Spare parts data for each different itemof material and
equi pnment specified, after approval of the detail draw ngs and not
later than 2 nonths prior to the date of beneficial occupancy. The
data shall include a conplete list of parts and supplies, wth
source of supply.

Qualifications

Si x copies of qualification procedures, and |list of names and
identification symbols of qualified welders and wel di ng operators,
prior to non-factory wel di ng operations.

Field Instructions

Posted instructions, at |east 2 weeks prior to construction
conpl etion, including equiprment |layout, wiring and control
di agrams, piping, valves and control sequences, and typed,
condensed, operation instructions. The condensed operation
i nstructions shall include preventative mai ntenance procedures,
nmet hods of checking the system for normal and safe operation, and
procedures for safely starting and stopping the system The posted
i nstructions shall be framed under glass or |amnated plastic and
be posted where indicated by the Contracting Oficer

Per f ormance Tests

Test schedul es, at |east 2 weeks prior to the start of the field
tests and the system perfornance test. The schedul es shal
identify the date, tinme, and | ocation for the perfornmance test.
Demonstrati ons

A schedul e for training denmonstrations, at |east 2 weeks prior to
the date of the proposed training course, identifying the date,
time, and location for the training.

SD-06 Test Reports

Performance Tests; G

A report docunenting the data taken versus the specified

performance criteria, upon conpletion of installation and
performance testing of the system Six copies of the bound report (
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216 x 279 mm (8-1/2 x 11 inches) ) shall be provided. The report
shal | document conpliance with the specified perfornance criteria
upon conpletion and testing of the system The report shal

i ndi cate the nunber of days covered by the tests and any
conclusions as to the adequacy of the system The report shal

al so include the following information and shall be taken at | east
three different tinmes at outside dry-bulb tenperatures that are at
| east 5 degrees C apart.

I nspections

A bound inspection report (216 x 279 mm (8-1/2 x 11 inches) ) at
the conpl etion of one year of service. The report shall identify
the condition of the desiccant system and shall include a
conpari son of the condition of the desiccant systemwth the
manuf acturer's recommended operating conditions.

SD-07 Certificates
Desi ccant Cooling System G

Proof of conpliance with AR, ASHRAE, ASME, or UL requirenents
where specified for the system conponents, or equipnment. The
| abel or listing of the specified agency shall be acceptable
evidence. In lieu of the label or listing, a witten certificate
froman approved, nationally recognized testing organization
equi pped to perform such services, shall be submitted stating that
the items have been tested and conformto the requirenents and
testing nmethods of the specified agency. When perfornance
requirenents of this project's draw ngs and specifications vary
fromstandard ARl rating conditions, computer printouts, catalog,
or other application data certified by ARl or a nationally
recogni zed | aboratory as descri bed above shall be included. If ARl
does not have a current certification programthat enconpasses such
application data, the manufacturer shall self certify that his
application data conplies with project performance requiremnments.

SD-10 Operation and Mai ntenance Data

Operation and Mai ntenance Manual s; G

Si x conpl ete bound copies (216 x 279 mm (8-1/2 x 11 inches) ) of an
operation and nmai ntenance nanual |isting step-by-step procedures
required for system startup, operation, maintenance, and shut down.
The manual shall include the nmanufacturer's nane, nodel nunber,
parts list, service nmanual, and a brief description of al

equi prent and their basic operating features. The nanual shal

i ncl ude routine maintenance procedures, possible breakdowns and
repairs, and a trouble shooting guide. The nanuals shall include
pi pi ng and equi pment | ayouts and sinplified wiring and control

di agranms of the systemas installed.

3 QUALI FI CATI ONS

Pi pi ng shall be welded in accordance with the qualified procedures, using
performance qualified welders and wel ding operators in accordance with ASME
BPVC SEC | X. Welding procedures qualified by others, and wel ders and
wel di ng operators qualified by another enployer may be accepted as
permitted by ASME B31.1. The Contracting Oficer shall be notified 24
hours in advance of tests and the tests shall be perforned onsite, if
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practical. The welder or welding operator shall apply the assigned synbol
near each wel d personally nade as a permanent record. Structural nenbers
shall be welded in accordance with Section 05090A WELDI NG, STRUCTURAL .

.4 SAFETY REQUI REMENTS

Exposed noving parts, parts that produce high operating tenperature, parts
which nmay be electrically energized, and parts that may be a hazard to
operating personnel shall be insulated, fully enclosed, guarded, or fitted
with other types of safety devices. Safety devices shall be installed so
that proper operation of equipment is not inpaired.

.5 DELI VERY, STORAGE, AND HANDLI NG

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.

.6 PROJECT/ SI TE CONDI Tl ONS

.6.1 Verification of D nensions

After becoming famliar with all details of the work, the Contractor shal
verify all dinensions in the field, and shall advise the Contracting
O ficer of any di screpancy before perform ng any work.

.6.2 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 carefully investigate the plunbing, fire protection

el ectrical, structural and any other features or conditions that woul d
affect the work to be performed and shall arrange such work accordingly,
furnishing required offsets, fittings, and accessories to neet such
features or conditions.

PART 2 PRODUCTS

2.

1 STANDARD PRODUCTS

Mat eri al s and equi prent shall be the standard products of a nmanufacturer
regul arly engaged in the manufacturing of such products and shal
essentially duplicate equipnent which is simlar in material, design, and
wor kmanshi p.  The standard products shall have been in satisfactory
comrercial or industrial use for two years prior to bid opening. The
two-year use shall include applications of equipnment and materials under
simlar circunmstances and of similar size. The two years experience shal
be satisfactorily conpleted by a product which has been sold or is offered
for sale on the comercial market through advertisenments, manufacturer's
catal ogs, or brochures. Products having less than a two-year field service
record will be acceptable if a certified record of satisfactory field
operation, for not |ess than 6000 hours exclusive of the manufacturer's
factory tests, can be shown. Al products shall be supported by a service
organi zation. The Contractor shall subnmit a certified list of qualified,
per manent service organi zations for support of the equi prment including
their addresses and qualifications. These service organizations shall be
reasonably convenient to the equi pment installation and shall be able to
render satisfactory service to the equiprment on a regul ar and emergency
basis during the warranty period of the contract. The systemshall be a
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conpl ete stand al one systemw th all necessary controls, notors, fans,
rotors, notors, drive conponents, punps, reactivation conponents and
filtration to provide automatic continuous operation. Interna
regeneration heat sources shall be a part of the system except externa
heat sources may be used under the follow ng conditions: connections to
external heat sources shall be fully coordinated with the system

manuf acturer, and connecting equi pnment such as punps, piping, traps, etc.,
shal |l be as shown on the draw ngs and schedul es. The desiccant shall be of
the solid type on a rotary whee

2.2 NAMEPLATES

Each maj or conponent of equi pnent shall have the manufacturer's nane,
address, type or style, and catal og or serial nunber on a plate securely
attached to the item of equiprment. Naneplates shall be secured to the
cabi net of dry desiccant units, indicating the equi pment enclosed within
the cabi net behind the nameplate. Cabinets shall have hinged panels, as
specified, to facilitate maintenance of the conponent described on the
nanepl ate secured to the cabi net.

2.3 ELECTRI CAL VWORK

El ectrical equi prment, notors, notor efficiencies, and wiring shall be in
accordance with Section 16415A ELECTRI CAL WORK, | NTERIOR  El ectrical notor
driven equi pnent specified shall be provided conplete with notors, notor
starters, and controls (including variable speed control of process air
flow for solid units, where applicable). Electrical characteristics and
encl osure type shall be as shown, and unl ess ot herw se indicated, all
motors of 1 horsepower and above with open, dripproof, or totally enclosed
fan cool ed encl osures, shall be high efficiency type. Field wiring shal

be in accordance with nanufacturer's instructions. Each notor shal
conformto NEMA MG 1 and be of sufficient size to drive the equi pnment at
the specified capacity wi thout exceeding the naneplate rating of the notor.
Al motors shall be continuous duty with the encl osure specified. Mdtor
starters shall be provided conplete with thermal overload protection and

ot her appurtenances necessary for the notor control indicated. Mdtors
shal |l be furnished with a nagnetic across-the-line or reduced voltage type
starter as required by the manufacturer. Mtor starter shall be provided
with NEMA 1 enclosures. Manual or automatic control and protective or
signal devices required for the operation specified and any control wiring
required for controls and devices specified, but not shown, shall be

provi ded.

2.4 MATERI ALS
2.4.1 Gasket s

Gaskets shall conformto ASTM F 104 cl assification for conpressed sheet
with nitrile binder and acrylic fibers for maxi mum 371 degrees C service.

2.4.2 Bolts and Nuts
Bolts and nuts, except as required for piping applications, shall be in
accordance with ASTM A 307. The bolt head shall be nmarked to identify the
manuf acturer and the standard with which the bolt conplies in accordance
with ASTM A 307.

2.5 DESI CCANT SYSTEMS
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5.1 Solid Desiccant System

The unit shall be a conplete, factory assenbl ed and tested system suitable
for indoor installation. Each unit shall produce a capacity as rated in
accordance with ARl 1060. It shall be designed for either curb nounting or
structural steel support. The unit shall include the follow ng conponents
as defined in paragraph SYSTEM COVPONENTS

Desi ccant Rot or

Supply Fan

Regener ati on Fan

Regenerati on and Process Heating System
Filters

Pooow

.5.1.1 Control Package

Each unit shall be factory wired and equi pped with a central electrica
control panel nounted inside the service conpartnent. Variabl e-speed drive
controller, if provided, shall also be nounted inside the service
compartment. Switched lighting shall be provided in the service
compartment so that the panel can be easily seen. Conpartnent shall be
ventilated, if necessary, for cooling variable speed drive controller. A
single power supply shall be required. Al internal wiring shall be in
accordance with the National Electrical Code. Al electrical conponents
required for automatic operation, based on signals fromrenotely nounted
humi dity and tenperature sensors/controllers, shall be included
Connections to renote devices shall be made at the marked terminals. The
internal control panel shall report discharge tenperature and humidity.
Addi tional reporting of all control data shall be available to a centra
control station, as specified in Section 15950A HEATI NG< VENTI LATI NG< AND
Al R CONDI TI ONI NG ( HVAC) CONTROL SYSTEMS

.5.1.2 Unit Mounting

The unit shall be structural steel supported. The entire unit shall be

i solated fromthe building structure on vibration isolators with subnmtted
and published |oad ratings. Vibration isolators shall have isolation
characteristics as recommended by the manufacturer for the unit supplied
and t he service intended.

.6 SYSTEM COVPONENTS

.6.1 Desi ccant Rot or

Dehumi di fiers shall be non-cyclic adsorption type with a single desiccant
rotary structure designed for continuous operation. Construction
arrangenment shall provide counter flow of process and regeneration air
streans with full face pressure seals to prevent cross | eakage with static
pressure differentials up to 200 nm water gauge. The rotary structure
shal | consist of a stable, hygroscopic desiccant material, such as Silica
Gel, Titanium Silicate, or a Zeolite, deposited on a honey-conbed substrate
designed to maxim ze the desiccant area exposed to the air stream and
mnimze the thermal carryover fromthe regeneration side to the adsorption
side. The design shall ensure lamnar air flow through the structure for

m ni mum pressure | oss. The rotor shall be conplete with an electric notor
with over-current protection and a speed reducer assenbly driving the rotor
through a flexible circunferential drive belt. A slack side belt tensioner
shal |l be included for automatic take-up
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6.2 Heat Exchanger
6.2.1 Ther mal Rot or

The thermal rotor shall be of the rotary, non-hygroscopic type, to ninimze
the transfer of water vapor between the process and regeneration sides of
the unit. The rotor shall be constructed and sized to maxim ze the
transfer of heat fromthe supply air streamto the regeneration air stream
while nminimzing the transfer of noisture back to the supply air stream
Supply and cooling air streans shall be counter flow and the component
fitted with full face contact seals on both sides to prevent | eakage.

.6.3 Fans (Solid Desiccant Systen) For Supply and Regeneration

The unit shall be equipped with two belt driven backward inclined bl owers.
A drive belt rated for mni num 150% of notor horsepower shall be used on
each notor. The supply fan notor shall have sheaves for air bal ancing.
The notors shall be nominal 3500 RPM NEMA B wi th open dripproof housings
and a m ni num service factor of 1.15.

.6.4 Heati ng and Cooling System (Solid Desiccant System

Regeneration and process heating coils shall be of the finned tube type,
and shall be constructed of 13 mm OD seamnl ess copper tube nechanically
bonded to alum numfins. The coils shall include a flanged, heavy-gauge,
gal vani zed steel housing for mounting to the unit. The coils shall be
rated for 1135.6 kPa.

.6.5 Filters (Solid Desiccant System

Qutside air inlets and return air plenuns shall be equipped with 50 mm
[ AMD002] 65%36%-m ni num efficiency filters. Filters shall be pleated and
di sposabl e.

.7 UNI T CONSTRUCTI ON

7.1 Solid Desiccant System

Unit shall be suitable for outdoor installation. It shall be designed for
either structural or curb nmounting without field nodification. The

encl osure system shall be air-tight (2% nmaxi nrum | eakage at 150% desi gn
static pressure fromsection to section). The unit base shall be
constructed of fornmed m ninmum 10 GA steel coated with red- oxide priner.
Cross menbers shall be located to support each major component. Lifting
lugs shall be fitted to appropriate structural menbers. Unit exterior
shall be painted with a | ow gl oss enanel

.7.1.1 Housi ng

The unit housing and internal partitions shall be constructed of mninum 18
GA gal vani zed steel with the exterior panels treated to allow for painting.
Al'l external walls shall be insulated with foil-faced fiber glass
insulation at least 25 nm thick and secured by pernmanent nechanica
fasteners wel ded to the panels. Adjoining panels shall be seal ed by

per manent nechani cal fasteners wel ded to the panels. Adjoining panels
shall be sealed to one another with silicone conpound, as specified in
Section 15080A THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS
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2.7.1.2 Servi ce Panel s
Renovabl e servi ce access panels shall be provided for all conponents. The
openi ngs shall be of sufficient size to allow service to all naintenance
items. All service panels shall be provided with resilient gaskets and
hardware to assure conpression. Access doors shall be provided for boiler
and control sections and shall have continuous hinges. Roof panels shal
be sealed to provide a weather-tight enclosure.

2.8 DUCT WORK

2.8.1 Pl enuns and Duct wor k

Desi ccant units shall be provided with flanges on the air openings for duct

connection. Inlet and outlet plenuns shall be bolted to the flange with a
gasket between the connection. Access doors, for servicing diffusers and
elimnators, shall be provided in the inlet and outlet plenuns. Inlet

ductwork nust be designed to allow uniformdistribution of air across the
entire opening. Qutlet plenunms and ductwork nust all ow adequate room for
servicing the elinnators and nust provide proper airflow through the
equi prrent. Pl enum and ductwork sizes shall be as shown and specified in
Section 15895A AIR SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM

2.8.2 Regener at or Exhaust Ductwork

The regenerator exhaust ductwork shall be nmade of gl ass-fiber reinforced
pol yester (FRP) or nonel. FRP nust be rated for continuous duty at 82
degrees C. Duct joints should be of watertight construction. The exhaust
pl enum and duct shoul d incorporate a drip collar to capture any
condensation that occurs inside the duct. Long horizontal duct runs should
be pitched slightly in the direction of air flow, and shall incorporate

| ow poi nt condensat e drains.

2.9  SUPPLEMENTAL COVPONENTS/ SERVI CES

2.9.1 Drai n and Makeup Water Piping
Pi pi ng shall conply with the requirenents of Section 15400A PLUMBI NG
GENERAL PURPCSE. Drains which connect to sanitary sewer system shall be
connected by means of an indirect waste.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

Al'l work shall be perforned in accordance with the manufacturer's published
di agrans, reconmmrendations, and equi prent warranty requirements.

3.2  EQU PMVENT

Necessary supports shall be provided for all equi pnrent, appurtenances, and
pi pe as required, including frames or supports. Housings shall be isolated

fromthe building structure. |f mechanical vibration isolators are not
provi ded, vibration absorbing foundations shall be furnished. Each
foundation shall include isolation units consisting of machine and floor or

foundation fastenings, together with internediate isolation materi al

O her floor-nounted equi pnent shall be set on not |less than a 150 mm
concrete pad doweled in place. Concrete foundations for floor nmounted
punps shall have a mass equivalent to three tines the weight of the
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conponents, punp, base plate, and notor to be supported. 1In |ieu of
concrete pad foundation, concrete pedestal block with isolators placed
bet ween the pedestal block and the floor may be provided. Concrete
pedestal block shall be of mass not less than three tines the conbi ned

punp, notor, and base weights. |Isolators shall be selected and sized based
on | oad-bearing requirenents and the | owest frequency of vibration to be
isolated. Isolators shall limt vibration to 80 percent at | owest

equi pnent rpm Lines connected to punps nounted on pedestal bl ocks shal
be provided with flexible connectors. Foundation draw ngs, bolt-setting

i nformati on, and foundation bolts shall be furnished prior to concrete
foundation construction for all equipnent indicated or required to have
concrete foundations. Concrete for foundations and concrete-structured or
cast-cooling towers shall be as specified in Section 03300 CAST-1 N PLACE
STRUCTURAL CONCRETE. Equi prent shall be properly |eveled, aligned, and
secured in place in accordance with manufacturer's instructions.

.2.1 Condi ti oner Sol ution Concentration

Contractor shall provide the conditioner solution concentration capabl e of
mai ntaining the humdity |evel specified on the draw ngs.

.2.2 Automatic Controls

Automatic controls for the specified desiccant systemshall be provided
with the desiccant equi pnent. These controls shall operate automatically
to bal ance the equi pnent capacity with the | oad on the air conditioning
system and shall be fully coordinated with and integrated into the
tenperature control system specified in Sections 15895A Al R SUPPLY,

DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM and 15950A HEATI NG

VENTI LATI NG AND Al R CONDI TI ONI NG ( HVAC) CONTROL SYSTEMS

. 2.3 CGeneral Piping, Valves, and Duct Installation

Al'l piping, valve, and duct installation shall be nade in accordance wth
t he desiccant equi pnent nanufacturers reconmendation or in accordance with
Sections 15895A Al R SUPPLY, DI STRI BUTI ON, VENTILATI ON, AND EXHAUST SYSTEM
15181A CHI LLED WATER PI PI NG AND ACCESSORI ES, and 15400A PLUMBI NG GENERAL
PURPGSE

.3 PERFORMANCE TESTS

Bef ore each desiccant systemis accepted, tests to denonstrate the genera
operating characteristics of all equi pment shall be conducted by a

regi stered professional engineer or an approved manufacturer's startup
representative experienced in systemstartup and testing, at such times as
directed. The tests shall neasure quantities listed below. Tests shal
cover a period of not |less than 2 days for each system and shal
denonstrate that the entire systemis functioning in accordance with the
drawi ngs and specifications. Corrections and adjustnents shall be nmade as
necessary and tests shall be re-conducted to denonstrate that the entire
systemis simnultaneously functioning as specified. A report shall be
prepared for each desiccant system including the information outlined
below. Data for the tests shall be taken at least three different tinmes at
outside wet-bulb tenperatures which are at |east 3 degrees C apart.

3.1 Solid (Wheel) Desiccant System

a. Date and outside weather conditions (at |east two paraneters to
define the state of the outside air: DB, &G./LB, W, relative
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hum dity).
b. The I oad on the system based on the follow ng:

(1) CFMentering the system (Process and Regeneration).

(2) Process side - entering air conditions (Db, G./LB).

(3) Process side - discharge air conditions (Db, G./LB).

(4) Process side - post coolant capacity (tons).

(5) Regenerator side - entering air conditions (Db, G./LB).
(6) Regenerator side - discharge air conditions (Db, G./LB).
(7) Regenerator side - heat source capacity (Btu/hr).

(8) Running current, voltage and proper phase sequence for each
phase of all notors.

(9) The actual on-site setting of all operating and safety
control s.

3.4 Pl PE COLOR CODE MARKI NG

Col or code marking of piping shall be as specified in Section09900 [ AMD002
PAI NTS AND COATI NGSPAHNFHNG—GENERAL

3.5 I NSPECTI ONS

The manufacturer of the liquid desiccant system shall supply, free of
charge, testing of solution sanples sent to themby the custoner every two
months for the life of the equipnment. The manufacturer of each type system
shal | inspect the systenms after one year of operation to insure the systens
are operating properly.

3.6 MANUFACTURER S FI ELD SERVI CE

The services of a factory-trained representative shall be provided for 2
days. The representative shall advise on the proper operation and
servicing of the equi pnent and make any adj ustnents necessary to insure
full conpliance with design criteria.

3.7 CLEANI NG AND ADJUSTI NG

Equi pnent shall be wi ped clean, with all traces of oil, dust, dirt, or
pai nt spots renmoved. Tenporary filters shall be provided for all fans that
are operated during construction, and new filters shall be installed after
all construction dirt has been renoved fromthe building. Systemshall be
mai ntained in this clean condition until final acceptance. Bearings shal
be properly lubricated with oil or grease as reconmended by the

manuf acturer. Belts shall be tightened to proper tension. Control valves
and ot her miscell aneous equi prent requiring adjustnment shall be adjusted to
the setting indicated or directed. Fans shall be adjusted to the speed

i ndi cated by the manufacturer to neet specified conditions.

3.8 DEMONSTRATI ONS

Contractor shall conduct a training course for the operating staff as
designated by the Contracting Oficer. The training period shall consist
of a total 4 hours of nornmal working tinme and start after the systemis
functionally conpleted but prior to final acceptance tests. The field
instructions shall cover all of the itens contained in the Operation and
Mai nt enance Manual s as well as denonstrations of routine nmaintenance
oper ati ons.
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3.9 SERVI CE CONTRACT

Contractor shall provide a five (5) year, unconditional maintenance
contract for the Desiccant cooling system (synbol ERU) to include the
desi ccant wheel, lubrication, [AMI002] fansfan, belts, notors, _VED
danpers, coils, and filters as required for periodic replacenent.

3.10 [ AMD002] FRAMED CHARTS AND GRAPHI CS

Install framed charts and graphics with a glass cover on the wall of the
nechanical room The chart and graphics shall indicate all contro
conponents contained within the unit and its associated | ocation. Nom na
operating tenperatures shall be identified on the graphics and listed in
the chart as a function of the Qutside Air and Return/Exhaust Air. The
chart and graphics shall be presented in a nanner that the nmintenance
personnel can use themto calculate and deternm ne Supply Air to coils and
other factors needed to verify performance of the unit w thout the need of
a conputer interface.

-- End of Section --
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SECTI ON 15620A

LI QUI D CH LLERS

PART 1  GENERAL

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 REFRI GERATI ON | NSTI TUTE ( ARI)

ARl 450 (1999) Water-Cool ed Refrigerant Condensers,
Renot e Type

ARl 460 (2000) Renote Mechanical -Draft Air- Cool ed
Refri gerant Condensers

ARl 480 (1995) Refrigerant-Cool ed Liquid Cool ers,
Renot e Type

ARl 495 (1999) Refrigerant Liquid Receivers

ARl 550/ 590 (1998) Wwater-Chilling Packages Using the
Vapor Conpression Cycle

ARl 560 (1992) Absorption Water Chilling and Water
Heat i ng Packages

ARl 575 (1994) Met hod of Measuring Machi nery Sound
Wthin an Equi prent Space

ARl 700 (1999) Specifications for Fluorocarbon and
O her Refrigerants

ARl 740 (1998) Refrigerant Recovery/Recycling
Equi pnent

AMERI CAN BEARI NG MANUFACTURERS ASSCCI ATl ON ( ABVA)

ABMA 11 (1990; R 1999) Load Ratings and Fatigue
Life for Roller Bearings

ABMA 9 (1990; R 2000) Load Ratings and Fatigue
Life for Ball Bearings

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

ASTM A 307 (2000) Carbon Steel Bolts and Studs, 60 000
PSI Tensile Strength

ASTM B 117 (1997) Operating Salt Spray (Fog) Apparatus

ASTM D 520 (2000) Zi nc Dust Pignent
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ASTM E 84 (2000a) Surface Burning Characteristics of
Bui l ding Materials

ASTM F 104 (1995) Nonnetallic Gasket Materials

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 15 (1994) Safety Code for Mechani cal
Refrigeration

ASHRAE 34 (1997) Number Designation and Safety
Classification of Refrigerants

ASHRAE 64 (1995) Met hods of Testing Renote
Mechani cal - Draft Evaporative Refrigerant
Condensers
AMERI CAN VELDI NG SOCI ETY ( AWB)
AWS 749.1 (1999) Safety in Wl ding and Cutting
ASNVE | NTERNATI ONAL ( ASME)
ASME BPVC SEC | X (1998) Boiler and Pressure Vessel Code;
Section I X, Wl ding and Brazing
Qualifications
ASME BPVC SEC VIII D1 (1998) Boiler and Pressure Vessel Code;
Section VIIl, Pressure Vessels Division 1 -
Basi ¢ Cover age
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)
NEVA MG 1 (1998) Mdtors and Generators
NEMA MG 2 (1989) Safety Standard for Construction and
Guide for Selection, Installation, and Use

of Electric Mbtors and Generators

NEMA SM 23 (1991) Steam Turbines for Mechanical Drive
Servi ce

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 37 (2002) Installation and Use of Stationary
Conbusti on Engi nes and Gas Tur bi nes

NFPA 54 (1999) National Fuel Gas Code
SOCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)

SAE J 537 (1996) Storage Batteries
UNDERWRI TERS LABORATORI ES (UL)

UL 1236 (1994; Rev thru Mar 1999) Battery Chargers
for Charging Engine-Starter Batteries
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2 SUBM TTALS

CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Dr awi ngs; ,
Installation; |,

Drawi ngs, at |east 5 weeks prior to beginning construction,
provided in adequate detail to denonstrate conpliance with contract
requi renents. Drawi ngs shall consist of:

a. Equipnent |ayouts which identify assenbly and installation
details.

b. Plans and el evations which identify cl earances required for
mai nt enance and operati on.

c. Wring diagrans which identify each conponent individually and
all interconnected or interlocked rel ati onshi ps between conponents.

d. Foundation draw ngs, bolt-setting information, and foundation
bolts prior to concrete foundation construction for all equi prment
i ndi cated or required to have concrete foundations.

e. Details, if piping and equi pnent are to be supported other than
as indicated, which include | oadings and type of frames, brackets,
st anchi ons, or other supports.

SD- 03 Product Data
Refrigeration System G

Manuf acturer's standard catal og data, at least 5 weeks prior to
the purchase or installation of a particular component, highlighted
to show material, size, options, performance charts and curves,
etc. in adequate detail to denponstrate conpliance with contract
requi renents. Data shall include manufacturer's recomended
installation instructions and procedures. Data shall be adequate
to denmonstrate conpliance with contract requirements as specified
wi thin the paragraphs:

a. VLiquid Chiller

b. Chiller Components

c. Accessories

If vibration isolation is specified for a unit, vibration isolator
literature shall be included containing catalog cuts and

certification that the isolation characteristics of the isolators
provi ded nmeet the manufacturer's recomrendati ons.

SECTI ON 15620A Page 3



FY 03 Student Dormitory 21118
ACCOVPANYI NG AMENDMENT NO. 2 TO SOLI Cl TATI ON NO. DACA63- 03- R- 0003

Spare Parts; |,

Spare parts data for each different item of equi pnent specified,
after approval of detail drawi ngs and not later than nonths prior
to the date of beneficial occupancy. The data shall include a
conplete list of parts and supplies, with current unit prices and
source of supply, a recommended spare parts list for 1 year of
operation, and a list of the parts reconmended by the nanufacturer
to be replaced on a routine basis.

Posted | nstructions; ,

Posted instructions, at |east 2 weeks prior to construction
conpl etion, including equipnment layout, wiring and control
di agranms, piping, valves and control sequences, and typed condensed
operation instructions. The condensed operation instructions shal
i ncl ude preventative maintenance procedures, methods of checking
the system for normal and safe operation, and procedures for safely
starting and stopping the system The posted instructions shall be
framed under glass or lam nated plastic and be posted where
i ndi cated by the Contracting Oficer.

Verification of D nensions; ,

Aletter, at least 2 weeks prior to beginning construction
including the date the site was visited, confornation of existing
conditions, and any discrepancies found.

Manufacturer's Milti-Year Conpressor Warranty; ,

Manufacturer's multi-year warranty for conpressor(s) in
air-cooled liquid chillers as specified.

Factory Tests; ,

Schedul es, at |east 2 weeks prior to the factory test, which
identify the date, time, and | ocation for each test. Schedul es
shal | be submitted for both the Chiller Performance Test and the
Chiller Sound Test.

System Per f or mance Tests; |,

A schedul e, at least 2 weeks prior to the start of related
testing, for the system performance tests. The schedul es shal
identify the proposed date, time, and |ocation for each test.

Denonstrati ons; ,

A schedul e, at least 2 weeks prior to the date of the proposed
training course, which identifies the date, tinme, and | ocation for
t he training.

SD-06 Test Reports

Factory Tests; ,

Si x copies of the report shall be provided in bound 216 x 279 nmm (8
1/2 x 11 inch) booklets. Reports shall certify the conpliance

wi th performance requirenents and follow the format of the required
testing standard for both the Chiller Performance Tests and the
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Chiller Sound Tests. Test report shall include certified
calibration report of all test instrumentation. Calibration report
shall include certification that all test instrunentation has been
calibrated within 6 nonths prior to the test date, identification
of all instrunmentation, and certification that all instrunmentation

conplies with requirenents of the test standard. Test report shal
be submitted 1 week after conpletion of the factory test.

System Per f or mance Tests; |,

Si x copies of the report shall be provided in bound 216 x 279 (8
1/2 x 11 inch) booklets. The report shall docunment conpliance
with the specified performance criteria upon conpletion and testing
of the system The report shall indicate the nunber of days
covered by the tests and any conclusions as to the adequacy of the
system The report shall also include the follow ng infornmation
and shall be taken at least three different tines at outside
dry-bul b tenmperatures that are at |least 3 degrees C (5 degrees F)
apart:

a. Date and outside weather conditions.
b. The I oad on the system based on the follow ng:

(1) The refrigerant used in the system

(2) Condensing tenperature and pressure.

(3) Suction tenperature and pressure.

(4) Running current, voltage and proper phase sequence for each
phase of all notors.

(5) The actual on-site setting of all operating and safety
controls.

(6) Chilled water pressure, flow and tenperature in and out of
the chiller.

(7) The position of the capacity-reduction gear at nachi ne off,
one-third | oaded, one-half |oaded, two-thirds | oaded, and fully
| oaded.

SD-07 Certificates
Refrigeration Systenm |,

Where the system conmponents, or equi pment are specified to
conply with requirements of AGA, NFPA, AR, ASHRAE, ASME, or UL, 1
copy of proof of such conpliance shall be provided. The |abel or
listing of the specified agency shall be acceptable evidence. In
lieu of the label or listing, a witten certificate froman
approved, nationally recognized testing organi zati on equipped to
perform such services, stating that the items have been tested and
conformto the requirenents and testing nmethods of the specified
agency nay be submitted. Wen performance requirenents of this
project's drawi ngs and specifications vary fromstandard ARl rating
conditions, conputer printouts, catal og, or other application data
certified by ARl or a nationally recogni zed | aboratory as descri bed
above shall be included. |f AR does not have a current
certification programthat enconpasses such application data, the
manuf acturer may self certify that his application data conplies
with project performance requirenents in accordance with the
speci fied test standards.

Service Organi zation; ,
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A certified list of qualified permanent service organizations for
support of the equi pment which includes their addresses and
qualifications. The service organizations shall be reasonably
conveni ent to the equi pment installation and be able to render
satisfactory service to the equi pnent on a regular and energency
basis during the warranty period of the contract.

SD-10 Operation and Mai ntenance Data

Qperation Manual s; ,

Si x conpl ete copies of an operation manual in bound 216 x 279 (81/2
x 11 inch) booklets listing step-by-step procedures required for
system startup, operation, abnormal shutdown, energency shutdown,
and nornmal shutdown at |east 4 weeks prior to the first training
course. The booklets shall include the manufacturer's name, nodel
nunber, and parts list. The manuals shall include the

manuf acturer's nanme, nodel nunber, service nmanual, and a brief
description of all equiprment and their basic operating features.

Mai nt enance Manual s;

Si x conpl ete copi es of maintenance manual in bound 216 x 279 (81/2
x 11 inch) booklets listing routine maintenance procedures,
possi bl e breakdowns and repairs, and a trouble shooting guide. The
manual s shall include piping and equi prent |ayouts and sinplified
wiring and control diagrans of the systemas install ed.

3 SAFETY REQUI REMENTS

Exposed noving parts, parts that produce high operating tenperature, parts
which nay be electrically energized, and parts that may be a hazard to
operating personnel shall be insulated, fully enclosed, guarded, or fitted
with other types of safety devices. Safety devices shall be installed so
that proper operation of equipment is not inpaired. WIlding and cutting
safety requirenents shall be in accordance with AWS 749.1

.4 DELI VERY, STORAGE, AND HANDLI NG

Stored itens shall be protected fromthe weather, hum dity and tenperature
variations, dirt and dust, or other contaminants. Proper protection and
care of all material both before and during installation shall be the
Contractor's responsibility. Any materials found to be danmaged shall be
replaced at the Contractor's expense. During installation, piping and
sim | ar openings shall be capped to keep out dirt and other foreign nmatter

.5 PRQIECT/ SI TE CONDI Tl ONS

.5.1 Verification of Dinensions

The Contractor shall becone familiar with all details of the work, verify
all dinensions in the field, and advise the Contracting Oficer of any
di screpancy before perforning any work.

.5.2 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 carefully investigate the plunbing, fire protection,
electrical, structural and finish conditions that would affect the work to
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be perforned and shall arrange such work accordingly, furnishing required
of fsets, fittings, and accessories to neet such conditions.

1.6 MANUFACTURER S MULTI - YEAR COVPRESSOR WARRANTY

The Contractor shall provide a 5 year parts only (excludes refrigerant)
manuf acturer's warranty on the air-cool ed chiller conpressor(s). This
warranty shall be directly fromthe chiller manufacturer to the Governnent
and shall be in addition to the standard one-year warranty of construction
The manufacturer's warranty shall provide for the repair or replacement of
the chiller conpressor(s) that becone inoperative as a result of defects in
material or workmanship within 5 years after the date of final acceptance
When the manufacturer determines that a conpressor requires replacenent,
the manufacturer shall furnish new conpressor(s) at no additional cost to
the Government. Upon notification that a chiller conpressor has fail ed
under the terms of the warranty, the manufacturer shall respond in no nore
than 6 hours. Response shall mean having a manufacturer-qualified
technician onsite to evaluate the extent of the needed repairs. The
warranty period shall begin on the sane date as final acceptance and shal
continue for the full product warranty peri od.

1.6.1 Local Service Representative

The Contractor shall furnish with each manufacturer's nulti-year warranty
the nane, address, and tel ephone nunber (day, night, weekend, and hol i day)
of the service representative nearest to the |ocation where the equi pnent
is installed. Upon a request for service under the multi-year warranty,
the service representative shall honor the warranty during the warranty
peri od, and shall provide the services prescribed by the terms of the
warranty.

1.6.2 Equi pnrent Warranty Tags

At the time of installation, each item of manufacturer's multi-year

war rant ed equi prrent shall be tagged with a durable, oil- and

wat er-resistant tag, suitable for interior and exterior |ocations,

resistant to solvents, abrasion, and fading due to sunlight. The tag shal
be attached with copper wire or a pernmanent, pressure-sensitive, adhesive
backing. The tag shall be installed in an easily noticed |ocation attached
to the warranted equi pnent. The tag for this equi pment shall be similar to
the following in format, and shall contain all of the listed information

MANUFACTURER S MULTI - YEAR WARRANTY EQUI PMENT TAG
Equi pnent / Product Cover ed:
Manuf acturer: Model No.: Serial No.:
Warranty Period: From to
Contract No.:
Warranty Contact:
Name:
Addr ess:
Tel ephone:
STATI ON PERSONNEL SHALL PERFORM PREVENTI VE
MAI NTENANCE AND OPERATI ONAL MAI NTENANCE

PART 2 PRODUCTS
2.1 STANDARD COMVERCI AL PRODUCTS

Materi al s and equi prent shall be standard products of a manufacturer
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regul arly engaged in the manufacturing of such products, which are of a
simlar material, design and worknmanship. The standard products shall have
been in satisfactory commercial or industrial use for 2 years prior to bid
opening. The 2 year use shall include applications of equiprment and

mat eri al s under simlar circunstances and of similar size. The 2 years
experience shall be satisfactorily conpleted by a product which has been
sold or is offered for sale on the comercial narket through
advertisenents, manufacturer's catal ogs, or brochures. Products having
less than a 2 year field service record shall be acceptable if a certified
record of satisfactory field operation, for not |less than 6000 hours

excl usive of the manufacturer's factory tests, can be shown. Products
shal | be supported by a service organi zation. System conponents shall be
environmental ly suitable for the indicated | ocations.

2.2 NAMEPLATES

Maj or equi pent including chillers, conpressors, conpressor drivers,
condensers, liquid coolers, receivers, refrigerant |eak detectors, heat
exchanges, fans, and notors shall have the nmanufacturer's nane, address,
type or style, nodel or serial nunber, and catal og nunber on a plate
secured to the itemof equipment. Plates shall be durable and |egible

t hr oughout equi pnent |ife and made of anodized aluminum. Plates shall be
fixed in prom nent |ocations with nonferrous screws or bolts.

2.3 ELECTRI CAL WORK

El ectrical equi prment, notors, notor efficiencies, and wiring shall be in
accordance with Section 16415A ELECTRI CAL WORK, I NTERIOR. Electrical notor
driven equi pnent specified shall be provided conplete with nmotors, notor
starters, and controls. Electrical characteristics shall be as shown, and
unl ess otherwi se indicated, all notors of 746 kW (1 hp) and above with
open, dripproof, totally enclosed, or explosion proof fan cool ed
encl osures, shall be high efficiency type. Field wiring shall be in
accordance with manufacturer's instructions. Each notor shall conformto
NEMA MG 1 and NEMA MG 2 and be of sufficient size to drive the equi pnent at
the specified capacity wi thout exceeding the naneplate rating of the notor.
Mot ors shall be continuous duty with the encl osure specified. Mdtor
starters shall be provided conplete with thermal overload protection and
ot her appurtenances necessary for the notor control indicated. Mtors
shall be furnished with a magnetic across-the-line or reduced voltage type
starter as required by the manufacturer. NMdtor duty requirenments shal
al | ow for maxi mum frequency start-stop operati on and m ni mum encount er ed
interval between start and stop. Modtors shall be sized for the applicable
| oads. Motor torque shall be capable of accelerating the connected | oad
within 20 seconds with 80 percent of the rated voltage naintained at notor
term nals during one starting period. Mtor bearings shall be fitted with
grease supply fittings and grease relief to outside of enclosure. Manual
or automatic control and protective or signal devices required for the
operation specified and any control wiring required for controls and
devi ces specified, but not shown, shall be provided.

2.4 SELF- CONTAI NED LI QUI D CH LLER

Unl ess necessary for delivery purposes, units shall be assenbl ed,

| eak-tested, charged (refrigerant and oil), and adjusted at the factory.
In lieu of delivery constraints, a chiller nmay be assenbl ed, |eak-tested,
charged (refrigerant and oil), and adjusted at the job site by a factory
representative. Unit conponents delivered separately shall be seal ed and
charged with a nitrogen holding charge. Unit assenbly shall be conpleted
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in strict accordance with manufacturer's recomendati ons. Chiller shal
operate within capacity range and speed recommended by the manufacturer
Parts wei ghing 23 kg or nore which nust be renoved for inspection,

cl eaning, or repair, such as notors, gear boxes, cylinder heads, casing
tops, condenser, and cool er heads, shall have lifting eyes or |ugs.
Chiller shall include all customary auxiliaries deened necessary by the
manuf acturer for safe, controlled, automatic operation of the equi pnent.
Chiller shall be provided with a single point wiring connection for

i ncom ng power supply. Chiller's condenser and liquid cooler shall be
provided with standard water boxes with flanged connecti ons.

2.5 LI QU D CHI LLER

Total chiller systemshall be constructed and rated in accordance with AR
550/590. Individual chiller conmponents shall be constructed and rated in
accordance with the applicable ARl standards. Chiller system shall be
conformto ASHRAE 15. Chiller shall be assenbl ed, |eak-tested, charged
(refrigerant and oil), and adjusted at the job site in strict accordance
with manufacturer's recomendations. Unit conponents delivered separately
shal | be seal ed and charged with a nitrogen hol ding charge. Unit assenbly
shall be conpleted in strict accordance with manufacturer's
recomrendations. Chiller shall operate within capacity range and speed
recomrended by the manufacturer. Parts weighing 23 kg or nore which nust
be renoved for inspection, cleaning, or repair, shall have lifting eyes or
lugs. Chiller shall include all customary auxiliaries deened necessary by
the manufacturer for safe, controlled, automatic operation of the
equi prent. Chiller's condenser and liquid cooler shall be provided with
standard water boxes with flanged connections. As a mnimm chiller shal
i nclude the foll owi ng conponents as defined in paragraph CH LLER COVPONENTS

a. Refrigerant and oi

b. Structural base

c. Chiller refrigerant circuit

d. Controls package

e. Receiver

f. Tools

2.5.1 Conpressor-Chiller Unit

As a mnimum the conpressor-chiller unit shall include the follow ng
components as defined in paragraph CH LLER COVPONENTS

a. Rotary screw conpressor
b. Conpressor driver, electric notor
c. Conpressor driver connection
d. Liquid cooler (evaporator)
2.5.2 Ai r - Cool ed Condenser

Condenser shall be a factory-fabricated and assenbled unit, consisting of
coils, fans, and electric notor drive. Condenser shall be constructed and

SECTI ON 15620A Page 9



FY 03 Student Dormitory 21118
ACCOVPANYI NG AMENDMENT NO. 2 TO SOLI Cl TATI ON NO. DACA63- 03- R- 0003

rated in accordance with ARl 460. Unless the condenser coil is conpletely
protected t hrough i nherent design, |ouvered panel coil guards shall be
provi ded by the manufacturer to prevent physical damage to the coil

Manuf acturer shall certify that the condenser and associ ated equi pment are
designed for the submtted condensing tenperature. For design conditions,

i f matched conbi nation catal og ratings matching renote condensers to
conpressors are not available, the Contractor shall furnish a crossplotting
of the gross heat rejection of the condenser against the gross heat
rejection of the conpressor, for the design conditions to show the
compatibility of the equiprent furnished.

2.5.2.1 Condenser Casing

Condenser casing shall be alum numnot | ess than 2 nm (0.080 inch) or
hot -di p gal vani zed steel not lighter than 1.2 nm (18 gauge)

2.5.2.2 Coi |

Condenser coil shall be of the extended-surface fin-and-tube type and shal
be constructed of seam ess copper tubes with conpatible al um num fins.

Fins shall be soldered or nechanically bonded to the tubes and installed in
a metal casing. Coils shall be circuited and sized for a m ni mum of 3
degrees C subcooling and full punpdown capacity. Coil shall be factory

| eak and pressure tested after assenbly in accordance wi th ASHRAE 15.

2.5.2.3 Fans

Fans shall be centrifugal or propeller type as best suited for the
application. Fans shall be direct or V-belt driven. Belt drives shall be
conpletely enclosed within the unit casing or equipped with a guard. Wen
belt drive is provided, an adjustable sheave to furnish not |ess than 20
percent fan-speed adjustnent shall be provided. Sheaves shall be selected
to provide the capacity indicated at the approxi mate nidpoint of the
adjustnent. Fans shall be statically and dynanically bal anced.

2.6  CHI LLER COVPONENTS
2.6.1 Refrigerant and Q|

Refrigerants shall be one of the fluorocarbon gases. Refrigerants shal
have nunber designations and safety classifications in accordance with
ASHRAE 34. Refrigerants shall neet the requirenents of ARl 700 as a

m nimum Refrigerants shall have an Ozone Depl etion Potential (ODP) of
| ess than or equal to 0.05.

2.6.2 Structural Base

Chiller and individual chiller conponents shall be provided with a
factory-nounted structural steel base (welded or bolted) or support |egs.
Chiller and individual chiller conponents shall be isolated fromthe
buil di ng structure by means of nol ded neoprene isolation pads.

2.6.3 Chiller Refrigerant Circuit

Chiller refrigerant circuit shall be conpletely piped and factory | eak
tested. For nulticonpressor units, not |ess than 2 independent refrigerant

circuits shall be provided. Circuit shall include as a ninimma
combination filter and drier, conbination sight glass and noisture
indicator, liquid-line solenoid valve for reciprocating, an electronic or
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thernostatic expansion valve with external equalizer, charging ports
conpressor service valves for field-serviceable conpressors, and super heat
adj ust nent .

2.6.4 Control s Package
Chiller shall be provided with a conplete factory-nounted , prewred
el ectric or mcroprocessor based control system Controls package shal
contain as a mininuma digital display or acceptabl e gauges, an on-auto-off
switch, nmotor starters, disconnect swtches, power wring, and contro
wiring. Controls package shall provide operating controls, nonitoring
capabilities, programmabl e setpoints, safety controls, and EMCS interfaces
as defined bel ow

2.6.4.1 Operating Controls

Chiller shall be provided with the follow ng adjustable operating controls
as a mni mum

a. Leaving chilled water tenperature control

b. Adjustable timer or automated controls to prevent a conpressor from
short cycling

c. Automatic lead/lag controls (adjustable) for multi-conpressor units

d. Load limting

e. Systemcapacity control to adjust the unit capacity in accordance
with the system |l oad and the progranmabl e setpoints. Controls

shal |l automatically re-cycle the chiller on power interruption

f. Startup and head pressure controls to allow system operation at al
anbi ent tenperatures down to 5 degrees C

g. Fan sequencing for air-cool ed condenser
2.6.4.2 Monitoring Capabilities

Duri ng normal operations, the control system shall be capable of nonitoring
and di splaying the foll owi ng operating paraneters. Access and operation of
di splay shall not require opening or renoving any panels or doors.

a. Entering and leaving chilled water tenperatures

b. Self diagnostic

c. Operation status

d. Operating hours

e. Nunber of starts

f. Conpressor status (on or off)

g. Refrigerant discharge and suction pressures

h. GO pressure
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2.6.4.3 Pr ogr ammabl e Set points

The control system shall be capable of being reprogramed directly at the
unit. The programmabl e setpoints shall include the followi ng as a m ni mum

a. Leaving Chilled Water Tenperature

2.6.4.4 Safety Controls with Manual Reset

Chiller shall be provided with the follow ng safety controls which
automatically shutdown the chiller and which require manual reset.

a. Lowchilled water tenperature protection

b. High condenser refrigerant di scharge pressure protection
c. Low evaporator pressure protection

d. Chilled water flow detection

e. H gh notor wi nding tenperature protection

f. Lowoil flow protection if applicable

2.6.4.5 Safety Controls with Autonmatic Reset

Chiller shall be provided with the follow ng safety controls which
automatically shutdown the chiller and which provide autonmatic reset.

a. Over/under voltage protection
b. Chilled water flow interlock
2.6.4.6 Renote Al arm

During the initiation of a safety shutdown, a chiller's control system
shal | be capable of activating a renote alarmbell. In coordination with
the chiller, the contractor shall provide an alarmcircuit (including
transforner if applicable) and a mininmum 100 nm (4 inch) dianeter alarm
bell. Alarmcircuit shall activate bell in the event of machi ne shutdown
due to the chiller's nmonitoring of safety controls. The alarmbell shall
not sound for a chiller that uses | ow pressure cutout as an operating
control .

2.6.4.7 Ener gy Managenent Control System (EMCS) Interface
The control systemshall be capable of communicating all data to a renote
i nt egrated DDC processor through a single shielded cable. The data shall
include as a mininumall system operating conditions, capacity controls,
and safety shutdown conditions. The control system shall also be capable
of receiving at a mininumthe foll owi ng operating conmands.
a. Renmpte Unit Start/Stop

b. Renpte Chill ed Water Reset
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6.5 Conpr essor (s)
6.5.1 Reci procati ng Conpressor(S)
Rotating parts shall be statically and dynamically bal anced at the factory

to mnimze vibration. Conpressors shall be capable of operating at
partial -1 oad conditions w thout increased vibration over the norma

vibration at full |oad operation and shall be capable of continuous
operation down to the | owest step of unloading as specified. Conpressors
of size 7.45 kW (10 horsepower) and above shall have an oil |ubrication

system of the reversible, forced-feed type with oil strainer. Shaft sea
in open-type units shall be nechanical type. Piston speed for open-type
compressors shall not exceed the manufacturer's recommendation or 6 m's
(1200 fpm, whichever is less. Conpressors shall include:

a. Vertical, V, W or radial cylinder design

b. G lubrication

c. Integrally cast block of close-grained iron or cast al um num bl ock
wi t h hardened steel cylinder sleeves

d. Gl-level bull's eye

e. Cast cylinder heads

f. Cast-alum numor forged-steel connecting rods

g. Cast iron or forged-steel crankshaft

h. Main bearings of the sleeve-insert type

i. Crankcase oil heaters controlled as reconmended by the manufacturer

j. Suction and di scharge refrigerant service valves that are flange
connected, wench operated, with cap

k. A strainer on the suction side of the conpressor

2.6.5.2 Rot ary Screw Conpressor(s)

Conpressors shall operate stably for indefinite tinme periods at any stage
of capacity reduction w thout hot-gas bypass. Provision shall be made to
i nsure proper lubrication of bearings and shaft seals on shutdown with or
wi t hout electric power supply. Rotary screw conpressors shall include:

a. An open or hernetic, positive displacenment, oil-injected design
directly driven by the conpressor driver. Conpressor shall allow
access to internal conpressor conmponents for repairs, inspection
and replacement of parts.

b. Rotors which are solid steel forging with sufficient rigidity for
proper operation.

c. A maxi mumrotor operating speed no greater than 3600 RPM

d. Casings of cast iron, precision nmachined for niniml clearance
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about periphery of rotors.

e. A lubrication systemof the forced-feed type that provides oil at
the proper pressure to all parts requiring lubrication

f. Shaft main bearings of the sleeve type with heavy duty bushings or
rolling elenment type in accordance with ABVA 9 or ABMA 11.
Beari ngs shall be conservatively |oaded and rated for an L(10) life
of not | ess than 200, 000 hours.

g. Adifferential oil pressure or flow cutout to allow the conpressor
to operate only when the required oil pressure or flowis provided
to the bearings.

h. A tenperature- or pressure-initiated, hydraulically actuated,
si ngl e-slide-val ve, capacity-control systemto provide m ninmm
aut omatic capacity nmodul ation from 100 percent to 15 percent.

i. An oil separator and oil return systemto renove oil entrained in
the refrigerant gas and automatically return the oil to the
conpr essor.

j. Crankcase oil heaters controlled as reconmended by the manufacturer
2.6.6 Conpressor Driver, Electric Mtor

Motors, starters, , wiring, etc. shall be in accordance w th paragraph
ELECTRI CAL WORK. Mdtor starter shall be unit nmounted as indicated with
starter type, wiring, and accessories coordinated with the chiller

manuf acturer. Starter shall be able to operate in tenperatures up to 120
degrees F.

2.6.7 Conpressor Driver Connections

Each nmachi ne driven through speed-increasing gears shall be so designed as
to assure self-alignnment, interchangeable parts, proper lubrication system
and m ni mum unbal anced forces. Bearings shall be of the sleeve or roller
type. Gear cases shall be oil tight. Shaft extensions shall be provided
with seals to retain oil and exclude all dust.

2.6.8 Li qui d Cool er (Evaporator)

Cool er shall be of the shell-and-coil or shell-and-tube type design
Condenser's refrigerant side shall be designed and factory pressure tested
to conply with ASHRAE 15. Condenser's water side shall be designed and
factory pressure tested for not less than 1,000 kPa. Cooler shell shall be
constructed of seam ess or welded steel. Coil bundles shall be totally
renovabl e and arranged to drain conpletely. Tubes shall be seanl ess
copper, plain, integrally finned with snooth bore or integrally finned with
enhanced bore. Each tube shall be individually replaceable. Tubes shal

be installed into carbon mld steel tube sheets by rolling. Tube baffles
shal | be properly spaced to provide adequate tube support and cross fl ow.
Per f ormance shall be based on a water velocity not less than 0.91 nmls (3
fps) nor nore than 3.7 mls (12 fps) and a fouling factor of [AMI002
0.01762 sg. mk/kw (0.0001 sq. ft. -hr- degree F/Btu)6--00605.

2.6.9 Ai r - Cool ed Condenser Coi

Condenser coil shall be of the extended-surface fin-and-tube type and shal

SECTI ON 15620A Page 14



FY 03 Student Dormitory 21118
ACCOVPANYI NG AMENDMENT NO. 2 TO SOLI Cl TATI ON NO. DACA63- 03- R- 0003

be constructed of seam ess copper tubes with conpatible al um num fins.
Fins shall be soldered or nechanically bonded to the tubes and installed in
a metal casing. Coils shall be circuited and sized for a m ni mum of 3
degrees C subcooling and full punpdown capacity. Coil shall be factory
| eak and pressure tested after assenbly in accordance with ASHRAE 15. Coi
shall be entirely coated with the manufacturer's standard epoxy or vinyl
coati ng.

2.6.10 Recei vers

Liquid receivers not already specified herein as an integra
factory-nounted part of a package, shall be designed, fitted, and rated in
accordance with the recomendati ons of ARl 495, except as nodified herein.
Recei ver shall bear a stanp certifying conpliance with ASME BPVC SEC VIII D1
and shall neet the requirenents of ASHRAE 15. |Inner surfaces shall be
t horoughly cl eaned by sandbl asting or other approved neans. Each receiver
shal |l have a storage capacity not |less than 20 percent in excess of that
required for the fully-charged system Each receiver shall be equipped
with inlet, outlet drop pipe, drain plug, purging valve, relief valves of
capacity and setting required by ASHRAE 15, and two bull's eye liquid-Ieve
sight glasses. Sight glasses shall be in the sane vertical plane, 90
degrees apart, perpendicular to the axis of the receiver, and not over 75
mm horizontally fromthe drop pipe neasured al ong the axis of the
receiver. In lieu of bull's eye sight glass, external gauge glass with
metal gl ass guard and automatic closing stop val ves may be provi ded.

2.6.11 Tool s
One conpl ete set of special tools, as recommended by the nmanufacturer for
field mai ntenance of the system shall be provided. Tools shall be mounted
on a tool board in the equi pment roomor contained in a tool box as directed
by the Contracting O ficer

2.7  ACCESSORI ES

2.7.1 Refri gerant Signs
Refrigerant signs shall be a nedi umweight alum numtype with a baked
enanel finish. Signs shall be suitable for indoor or outdoor service.
Signs shall have a white background with red letters not less than 12 nm
i n height.

2.7.1.1 Installation Identification

Each new refrigerating systemshall be provided with a refrigerant sign
whi ch indicates the following as a ninimum

a. Contractor's nane.
b. Refrigerant nunber and anount of refrigerant.
c. The lubricant identity and anount.
d. Field test pressure applied.
2.7.1.2 Controls and Piping ldentification

Refri gerant systens containing nore than 50 kg of refrigerant shall be
provided with refrigerant signs which designate the followi ng as a nini mum
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a. Valves or switches for controlling the refrigerant flow and the
refrigerant conpressor(s).

b. Pressure liniting device(s).
2.7.2 Refri gerant Recovery/ Recycle System

A manual ly initiated refrigerant recovery/recycle systemshall be provided,
consisting of a motor-driven, air- or water-cool ed, reciprocating
condensing unit and a receiver of sufficient capacity to store the entire
refrigerant charge of the largest water-chilling system For refrigerants
wi th at nospheric pressure boiling tenperature bel ow 20 degrees C the

recei ver shall be sized so that it is no nore than 80 percent full at 32

degrees C. For refrigerants with atnospheric pressure boiling tenperature
above 20 degrees C, the receiver shall be sized so that it is no nore than
90 percent full at 32 degrees C. The recovery/recycle system condensing

unit shall be assenbled as a conplete unit and neet the requirements of
ASHRAE 15. The system conponents shall be portable and shall include all
val ves, connections, and controls required for operation. Receiver and
relief devices shall conformto the requirenents of ASVME BPVC SEC VIII D1.
The recovery/recycle systemshall be tested and listed to conformto ARl 740
for refrigerant recovery/recycle systems by a recogni zed national testing
| aboratory. For refrigerants with atnospheric pressure boiling tenperature
bel ow 20 degrees C, the recovery/recycle unit shall have an ARl 740 vapor
refrigerant recovery rate of no less than 8.5 kg/mnute . For refrigerants
wi th at nospheric pressure boiling tenperature above 20 degrees C, the
recovery/recycle unit shall have an ARl 740 vapor refrigerant recovery rate
of no less than 1.0 kg/ m nute

2.7.3 Gasket s

Gaskets shall conformto ASTM F 104 - classification for conpressed sheet
with nitrile binder and acrylic fibers for maxi mum 371 degrees C (700
degrees F) service

2.7.4 Bolts and Nuts

Bolts and nuts, except as required for piping applications, shall be in
accordance with ASTM A 307. The bolt head shall be marked to identify the
manuf acturer and the standard with which the bolt conplies in accordance
wi th ASTM A 307.

2.8 FABRI CATI ON
2.8.1 Factory Coating

Unl ess ot herwi se specified, equipment and conponent itens, when fabricated
fromferrous netal, shall be factory finished with the manufacturer's
standard finish, except that itens |ocated outside of buildings shall have
weat her resistant finishes that will w thstand 500 hours exposure to the
salt spray test specified in ASTM B 117 using a 5 percent sodium chlori de
solution. Inmmediately after conpletion of the test, the speci nen shal
show no signs of blistering, winkling, cracking, or |oss of adhesion and
no sign of rust creepage beyond 3 mm on either side of the scratch nark.
Cut edges of gal vani zed surfaces where hot-dip gal vani zed sheet steel is
used shall be coated with a zinc-rich coating confornmng to ASTM D 520,
Type |.

2.8.2 Factory Applied Insulation
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Chiller shall be provided with factory installed insulation on surfaces
subj ect to sweating including the liquid cooler, suction |line piping,
econom zer, and cooling lines. |Insulation on heads of coolers may be field
appl i ed, however it shall be installed to provide easy removal and

repl acenent of heads wi thout danage to the insulation. Were notors are
the gas-cool ed type, factory installed insulation shall be provided on the
col d-gas inlet connection to the notor per nmanufacturer's standard
practice. Factory insulated itens installed outdoors are not required to
be fire-rated. As a mininum factory insulated itens installed indoors
shal |l have a flame spread i ndex no higher than 75 and a snoke devel oped

i ndex no higher than 150. Factory insulated itens (no jacket) installed

i ndoors and which are located in air plenuns, in ceiling spaces, and in
attic spaces shall have a flanme spread i ndex no higher than 25 and a snoke
devel oped i ndex no higher than 50. Flame spread and smoke devel oped

i ndexes shall be determ ned by ASTM E 84. Insulation shall be tested in
the sane density and installed thickness as the material to be used in the
actual construction. Material supplied by a manufacturer with a jacket
shall be tested as a conposite material. Jackets, facings, and adhesives
shal |l have a flanme spread i ndex no higher than 25 and a snoke devel oped

i ndex no higher than 50 when tested in accordance with ASTM E 84.

2.9  SUPPLEMENTAL COVPONENTS/ SERVI CES
2.9.1 Chill ed Water Piping and Accessories

Chill ed water piping and accessories shall be provided and installed in
accordance with Section 15181A CH LLED WATER PI PI NG AND ACCESSORI ES.

2.9.2 Tenperature Controls
Chiller control packages shall be fully coordinated with and integrated
into the tenperature control system specified in Section 15895A Al R SUPPLY,
DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM and 15950A HEATI NG
VENTI LATI NG AND Al R CONDI TI ONI NG ( HVAC) CONTROL SYSTEMS .

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
Work shall be performed in accordance with the manufacturer's published
di agrans, recomrendations, and equi pnent warranty requirenents. Were
equi pnent is specified to conformto the requirenents of ASME BPVC SEC VI |
Dland ASME BPVC SEC | X, the design, fabrication, and installation of the
system shall conformto ASME BPVC SEC VIII D1 and ASME BPVC SEC | X.

3.2 MANUFACTURER S FI ELD SERVI CE

The services of a factory-trained representative shall be provided for 2
days. The representative shall advise on the foll ow ng:

a. Hernetic machi nes:
(1) Testing hernetic water-chilling unit under pressure for
refrigerant |eaks; evacuation and dehydrati on of nachine to an
absol ute pressure of not over 300 microns.

(2) Charging the nmachine with refrigerant.
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(3) Starting the nachine.
3  CLEANI NG AND ADJUSTI NG

Equi pnent shall be wi ped clean, with all traces of oil, dust, dirt, or
pai nt spots renmoved. Tenporary filters shall be provided for all fans that
are operated during construction, and new filters shall be installed after
all construction dirt has been renoved fromthe building. Systemshall be
mai ntained in this clean condition until final acceptance. Bearings shal
be properly lubricated with oil or grease as reconmended by the

manuf acturer. Belts shall be tightened to proper tension. Control valves
and ot her mi scel |l aneous equi prent requiring adjustnment shall be adjusted to
setting indicated or directed. Fans shall be adjusted to the speed

i ndi cated by the manufacturer to neet specified conditions. Testing,

adj usting, and bal ancing shall be as specified in Section 15990A TESTI NG
ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS.

.4 SYSTEM PERFORVANCE TESTS

Bef ore each refrigeration systemis accepted, tests to denonstrate the
general operating characteristics of all equi pnent shall be conducted by a
regi stered professional engineer or an approved manufacturer's start-up
representative experienced in systemstart-up and testing, at such times as
directed. Tests shall cover a period of not |ess than 48 hours for each
system and shal|l denonstrate that the entire systemis functioning in
accordance with the drawi ngs and specifications. Corrections and

adj ustnents shall be rmade as necessary and tests shall be re-conducted to
demonstrate that the entire systemis functioning as specified. Prior to
acceptance, service valve seal caps and bl anks over gauge points shall be
installed and tightened. Any refrigerant |ost during the system startup
shal|l be replaced. |If tests do not denobnstrate satisfactory system
performance, deficiencies shall be corrected and the system shall be
retested. Tests shall be conducted in the presence of the Contracting
Oficer. Water and electricity required for the tests will be furnished by
the Government. Any material, equipnment, instrunents, and personne
required for the test shall be provided by the Contractor. Field tests
shal | be coordinated with Section 15990A TESTI NG, ADJUSTI NG AND BALANCI NG
OF HVAC SYSTEMS

.5 DEMONSTRATI ONS

Contractor shall conduct a training course for the operating staff as
designated by the Contracting Oficer. The training period shall consist
of a total 8 hours of nornmal working tinme and start after the systemis
functionally conpleted but prior to final acceptance tests. The field
posted instructions shall cover all of the itens contained in the approved
operation and nai ntenance manual s as well as denonstrations of routine

mai nt enance operati ons.

-- End of Section --
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SECTI ON 15974

BUI LDI NG AUTOVATI ON & CONTROL SYSTEMS FOR LACKLAND AFB

PART 1  GENERAL

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 the
basi ¢ designation only.

Al R MOVEMENT AND CONTROL ASSOCI ATI ON, | NC. (AMCA)

AMCA 500 1991 Test Methods for Louvers, Danpers and
Shutters

AMERI CAN SOC| ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENGI NEERS( ASHRAE)

ASHRAE 135 (1995) A Data Conmunication Protocol for
Bui | di ng Aut omati on and Control Networks
( BACnet)

CCODE OF FEDERAL REGULATI ONS ( CFR)

47 CFR 15 (1996) Radi o Frequency Devi ces

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EE 142 (1991) Recommended Practice for G ounding
of Industrial and Conmercial Power Systemns

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEMA | CS (1993) Industrial Controls and Systens

NEMA 250 (1991) Enclosures for Electrical Equiprent
(1000 Vol ts Maxi mun)

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (1996) National Electrical Code

SHEET METAL & Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL
ASSOCI ATI ON, I NC. SMACNA)

SMACNA- 07 Ref Title

UNDERWRI TERS LABORATORI ES (UL)
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UL 506 (1994) (R 1993) Specialty Transfornmers
UL 916 (1994) Energy Managenent Equi prent
UL 1449 (1996) Transi ent Voltage Surge Suppressors

1.2 SYSTEM DESCRI PTI ON

The Buil ding Automation & Control System (BACS) shall utilize intelligent
di stributed control nodul es which comuni cate over a controller network in
accordance with ANSI/ASHRAE 135, herein after referred to as "BACnet". The
system shall provide the Direct Digital Control (DDC), Energy Managenent,
and Buil ding Automation functions for conplete operation of heating,
ventilating and air conditioning (HVAC) systens. Provide new BACS

consi sting of Notebook conputers, DDC controllers, routers, Local Area

Net wor ks (LANs), software, and associ ated equi pnent and accessories using
BACnet as the native comruni cation protocol. The systemis to control all
mechani cal equi pnent, including termnal unit equipnent (fan coil units,
etc.), fans, punps, central plant machinery and other specified equi pnent,
directly without intervening electric, analog electronic, or pneumatic
controls. A non-BACnet system neeting the functional requirenents of this
Speci fication shall be an acceptable alternative; the non-BACnet system

shal | include bi-directional protocol translators (gateways) that convert
t he non- BACnet system communi cation protocol to the BACnet protocol which
will interoperate with BACnet Ethernet over twi sted pair 10BaseT and Fi ber

Optic cabling systens. _ [ AMD002] The BACS shall be conpatible with and
communicate with the eisting Johnson Controls Metasys. Furni sh and inst al
the NCU and DX9100 controller as manufactured by Johnson Controls for
conpliance and interface.

1.2.1 Basi ¢ Feat ures

1.2.1.1 Syst em Har dwar e
Al'l hardware Listed Underwiters Laboratory for Open Energy Managenent
Equi prent (PAZX) under the U. L. standard for safety 916, with integra
| abel s showing rating. Al hardware conplies with Code of Federa
Regul ation 47 CFR 15, Radi o Frequency Devi ces.

1.2.1.2 Ful 'y Programabl e

Syst em desi gned for high-speed data processing; fully progranmmbl e, using
advanced graphi cal progranm ng tools.

1.2.1.3 Comuni cat i ons Net wor k
The communi cation network between controllers utilize BACnet over ElA-485
Ms/ TP, at |east 76 Kbaud, and/or BACnet over ARCNET 156 KBaud at the Data
Li nk Layer.

1.2.1. 4 System Aut o-restart
Auto-restart of conplete system including DDC controllers, network
controllers and routers, w thout operator intervention, on resunption of
power after a power failure.

1.2.1.5 Zone Control Functions
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Zone by zone DDC control of space tenperature, scheduling, optinum
starting, equipnment alarmreporting, and override tinmers for after-hours
usage. A zone is the area served by one controller for each term nal unit.

1.3 SUBM TTALS

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-01 Data
Equi pnent Data; G

The equi pnent data shall be in booklet form indexed to the unique
identifiers, shall consist of data sheets that docunent conpliance
with the specification and shall include a copy of each control
systembill of materials. Catalog cuts shall be in booklet form

i ndexed by device type. \Where nultiple conmponents are shown on a
catal og cut, the application specific conmponent shall be marked.
Data shall include, but not be limted to, the foll ow ng:

BACnet routers, converters and gateways.

Aut o- di al / aut o- answer nodens.

Not ebook computer(s).

Hand- hel d term nal (s).

Digital controllers and controller cabinets.
I nput and output (1/0 devices.

Surge and transient protection.

Q@Toa0op

Software; G

Descriptions of software, including but not limted to, operating
systens and utility software; diagnostic routines; DDC software;
conmuni cati ons prograns; and user interface software.

Training; G

A training course in the maintenance and operation of the BACS
approved 60 days prior to the start of training. The training
shall be oriented to the specific systens being installed under
this contract. One training manual shall be furnished for each
trainee, plus two additional copies delivered for archival storage
at the project site. The manual shall include the agenda, the
defined objectives for each | esson, and a detail ed description of
the subject matter for each |l esson. Two copies of audi ovisua
materials shall be delivered for archival storage at the project
site, either as a part of the printed training nmanuals or on the
same media as that to be used during the training session

SD- 02 Dr awi ngs
System Drawi ngs; G
The system drawi ngs shall include the foll ow ng:

a. A draw ng index.
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b. A list of synbols.

c. A series of drawi ngs for each HVAC control system using
abbrevi ati ons, synbols, nomenclature and identifiers as shown on
the contract drawi ngs. Each control -system el enent on a draw ng
shal | have a unique identifier as shown.

Each series of drawi ngs for an HVAC control system shall include a
schemati ¢ as shown on the contract drawings, a wiring diagram a
list of equi pnment with nmanufacturer and nodel numnber,
control l er/control panel arrangement draw ng and an HVAC

control -system sequence of operation. The sequence of operation
for each HVAC control systemshall be in the | anguage and fornmat of
this specification. No operational deviations fromspecified
sequences will be permitted without prior witten approval of the
Contracting Officer. The sequence of operation shall refer to each
device by its unique identifier

The wiring diagram shall show the interconnection of wires and
cables to controller termnal blocks and to the identified

term nals of starters and packaged equi pnent, with all necessary
junpers and ground connections. The wring diagram shall show the
| abel s of all conductors. All 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,
controller, nmagnetic starter, or packaged control equipment
circuit. Each power supply and transformer not integral to a
starter or packaged equi pnent shall be shown. The connected

vol t-anpere | oad and the power supply volt-anpere rating shall be
shown.

d. A system bl ock diagram

e. Controller/control panel installation, block diagranms, and
Wi ring diagrans.

f. Controller/control panel physical |ayout and schenatics.
g. Details of surge protection device installations.
h. Val ve schedul es.

The val ve schedul e shall include each valve's unique identifier
size, flow coefficient (Cv), pressure drop at specified flow rate,
spring range, positive-positioner range, and actuator size,
supported by close-off pressure data, dinensions, operation rate,
and access and cl earance requirenments data.

i . Danper schedul es.

The danper schedul e shall contain each danper's each actuator's
identifier, nominal and actual sizes, orientation of axis and
franme, direction of blade rotation, spring ranges, operation rate,
positive-positioner ranges, |ocation of actuators and danper end
swi tches, arrangenent of sections in multisection danpers, and

nmet hods of connecting danpers, actuators, and |linkages. The danper
schedul e shall include the nmaxi mum expected vel ocity through the
danper at the intended | ocation and the nmaxi mum | eakage rate at the
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operating static-pressure differential. The danper schedul e shal
contain actuator selection data supported by cal cul ati ons of the
torque required to nove and seal the danpers; and access and

cl earance requirenents.

Site Testing;, G

Two copies of the test procedures for the site testing. The site
testing procedures shall identify each itemto be tested and shal
clearly describe each test. The test procedures shall include a
list of the test equipment to be used for site testing,

manuf acturer and nodel nunber, and the date of calibration and
accuracy of calibration, within 6 nonths of the test date.

Performance Verification Testing, G

Two copies of the test procedures for the perfornmance verification
test. The test procedures shall explain in detail, step-by-step
actions and expected results to denonstrate conpliance with the
specified requirenents. Witten approval by the Governnent of the
performance verification test procedures shall be one of the
prerequi sites for comencing the perfornmance verification test.

Conmi ssi oni ng Procedures; G

Conmmi ssi oni ng procedures for each HVAC control system and for each
type of terminal unit control system The procedures shall reflect
t he | anguage and format of this specification. The conmm ssioning
procedures shall refer to the devices by their unique identifiers
as shown and shal |l include step-by-step configuration procedures
for each system The configuration procedures shall include a
configuration check sheet showing all configuration paraneters.

Two copi es of Conmi ssioning Procedures, in booklet form and

i ndexed, for each system 60 days prior to system conmi ssioning.
Conmi ssi oni ng procedures shall include general instructions on how
to set control paraneters including setpoints; proportional
integral, and derivative node constants; contact output settings
for the specific devices provided. Conmi ssioning procedures shal
be specific to each HVAC system shall detail the steps involved,
and shall refer to the procedures in the booklet for specific

devi ces.

SD- 03 Product Data
Equi pnent Data; G
The equi pnent data shall be in booklet form indexed to the unique
identifiers, shall consist of data sheets that docunent conpliance
with the specification and shall include a copy of each control
systembill of materials. Catalog cuts shall be in booklet form
i ndexed by device type. \Where nultiple conmponents are shown on a
catal og cut, the application specific component shall be marked.
Data shall include but not linted to the foll ow ng:

a. BACnet routers, converters and gateways.

b. Auto-dial/auto-answer nodens.
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c. Notebook conputer(s).
d. Hand-held termnal (s).
e. Digital controllers and controller cabinets.
f. Input and output (1/0O devices.
g. Surge and transient protection
Software; G

Descriptions of software, including but not limted to operating systens
and utility software; diagnostic routines; DDC software; conmunications
prograns; and user interface software.

SD-06 Test Reports
Test Reports; G

Two copies of the site testing data. Oiginal copies of all data
produced during site testing , including results of each test
procedure, after approval of the site tests.

Performance Verification Report; G

Two copies of the performance verification test report after
conpl etion of a successful test.

Docunentation of test results for the entire HVAC control system
conpl ete, in booklet formand indexed, within 30 days after each
test.

Control System Calibration, Adjustnments, and Conm ssioning; G

Two copies of the calibration, adjustnment and conmi ssioning report
whi ch hall include setpoints and proportional, integral and
derivative node constant settings, calibration data for all 1/0
devices, and all the data resulting from adjusting the contro
system devi ces and comi ssi oni ng HVYAC control systens.

SD-10 Operation and Mai ntenance Data
Techni cal Data Package; G

Operation and mai nt enance data in manual format. Final copies of

t he manual s bound in hardback, |oose |eaf binders, at |east 2 weeks
prior to training course. The nanuals shall have a table of
contents and tab sheets. Tab sheets shall be placed at the

begi nni ng of each chapter or section and at the begi nning of each
appendi x. Each manual's contents shall be identified on the cover.
The manual s shall include the nanes, addresses, and tel ephone
nunbers of each subcontractor installing equipnent and systenms, and
of the nearest service representatives for each item of equi pnent
and each system The draft copy used during site testing shall be
updated with any changes required, prior to final subm ssion of the

manual . The final copies delivered after conpletion of the
endurance test shall include nodifications nade during installation
checkout and acceptance. Manuals shall include:
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Functi onal Design Manual; G
Two copies of the functional design manual which shall identify the
operational requirements for the system and explain the theory of
operation, design philosophy, and specific functions. A
description of hardware and software functions, interfaces, and
requi renents shall be included for all system operating nodes.
Har dwar e Manual ; G

Two copi es of the hardware nanual which shall describe equi prment
furni shed, including:

a. GCeneral description and specifications.

b. Installation and checkout procedures.

c. Equipnent electrical schematics and | ayout draw ngs.
d. System schematics and 1/O device wiring lists.

e. Alignnent and calibration procedures.

f. Manufacturer's repair parts list indicating sources of
supply.

Sof t ware Manual ; G

Two copi es of the software nanual which shall describe the

functions of all software, and shall include all other information
necessary to enabl e proper |oading, testing and operation
i ncluding, but not linted to the foll ow ng:

a. Definitions of ternms and functions.
b. Operator commands.

Cc. System access requirenments.

d. Data entry requirenents.

e. Descriptions of application software.

f. Description of database structure and interface with
progr amns.

g. Alarns.

Qperator's Manual ; G
Four conpl ete copies of operation nanuals for each HVAC contro
system in booklet formand i ndexed, outlining the step-by-step
procedures required for each HVAC control system s startup,
operation, and shutdown. The nanuals shall include all detai
drawi ngs, equi pnment data, and nanufacturer supplied operation
manual s for all equi prent.

Mai nt enance Manual ; G
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Four conpl ete copi es of namintenance manual s, indexed in bookl et
formlisting maintenance procedures. The nmaintenance instructions

shall include a naintenance check list for each HVAC contro
system  Maintenance manual s shall include spare parts data and
reconmended nmai ntenance tool kits for all control devices.

Mai nt enance instructions shall include recommended repair nethods,

either field repair, factory repair, or whole-itemreplacenent.
The manual shall contain a |ist of service organizations qualified
to service the HVAC control system including the service

organi zati on nane and tel ephone nunber. |f operation and

mai nt enance manual s are provided in a common vol une, they shall be
clearly differentiated and separately indexed.

4 DELI VERY AND STORAGE

Products shall be stored with protection fromthe weather, hunmidity and
tenperature variations, dirt and dust, and other contami nants, within the
storage-condition limts published by the equi prment nmanufacturer. Danpers
shal |l be stored so that seal integrity, blade alignnent and frane alignnent
are mai nt ai ned.

.5 TESTI NG

.5.1 Site Testing

Personnel, equi pnent, instrunentation, and supplies shall be provided as
necessary to performsite testing, adjusting, calibration and

commi ssioning. The tests shall not be conducted during schedul ed seasona
of f periods of base heating and cooling systenms. Wring shall be tested
for continuity and for ground, open, and short circuits. Tubing systens
shall be tested for | eaks. Gound rods installed by the Contractor shal
be tested as specified in |EEE 142. Witten Governnent approval of the
specific site testing procedures shall be obtained prior to any test.
Witten notification of any planned site testing, commi ssioning or tuning
shal |l be given at |east 14 cal endar days prior to any test.

.5.2 Control System Calibration, Adjustnents, and Conm ssi oni ng

Instrumentation and controls shall be calibrated and the specified accuracy
shall be verified using test equipnment with calibration traceable to NI ST
standards. Mechani cal control devices shall be adjusted to operate as
specified. Control paraneters and logic (virtual) points including contro
| oop setpoints, gain constants, and integral constraints, shall be adjusted
before the systemis placed on Iine. Comunications requirenments shall be
as indicated. Control system conmi ssioning shall be perforned for each
HVAC system The report describing results of functional tests,

di agnostics, and calibrations, including witten certification, shall state
that the installed conplete systemhas been calibrated, tested, and is
ready to begin performance verification testing. The report shall also

i nclude a copy of the approved performance verification test procedure.

.5.3 Perfornmance Verification Test

Conpl i ance of the HVAC control systemw th the contract docunents shall be
denonstrated. Using test plans and procedures previously approved,

physi cal and functional requirenments of the project, including

communi cati on requirenments shall be denobnstrated. The perfornmance
verification test procedures shall explain, step-by-step, the actions and
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expected results that will denonstrate that the control systens performin
accordance with the sequences of operation. The perfornmance verification
test shall not be started until after receipt of witten perm ssion by the
CGovernment, based on the Contractor's witten certification of successfu
compl etion of site testing and training.

1.5.4 Coordi nation with HVYAC System Bal anci ng

The HVAC control systemshall be tuned after all air-system and

hydr oni c- syst em bal anci ng has been conpl et ed, m ni rum danper positions set
and a report issued. Conmissioning may be performed prior to or

si mul t aneous with HVAC system bal anci ng.

1.5.5 Post ed | nstructions

Instructions on letter-size sheets and hal f-size plastic |amnmi nated draw ngs
for each system showing the final installed conditions, shall be placed in
each HVAC control panel. The posted instructions shall include the contro
sequence, control schematic, |adder diagram wiring diagram valve
schedul es, danper schedul es, conm ssi oni ng procedures, and preventive

mai nt enance instructions.

1.6 TRAI NI NG
1.6.1 Cener a

The training course shall be conducted for 5 operating staff nenbers
designated by the Contracting Oficer in the nmaintenance and operation of
the system including specified hardware and software. The course shall be
taught at the project site for a period of 10 training days. A training
day is defined as 8 hours of classroominstruction, including breaks and
lunch tinme, Mnday through Friday, during the daytine shift in effect at
the training facility. For guidance in planning the required instruction
the Contractor shall assume that the attendees will have a high schoo
education or equival ent, Sone experience using Wndows-based software, and
are fam liar with HVAC systens. No training shall be schedul ed unti
training manual s and O&M nmanual s have been approved by the Governnent.

1.6.2 Operat or Trai ni ng

The operator's course shall be taught for a total of 7 training days.
Training shall be classroom but have hands-on operation of simlar digita
controllers. Upon conpletion of this course, students should be fully
proficient in the operation of each systemfunction. This course shal
i nclude but not be limted to:

a. Theory of operation

b. Hardware architecture

c. Operation of the system

d. Operator conmands

e. Control sequence programing

f. Data base entry

g. Reports and | ogs
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h. Alarmreports

i. Diagnostics

6.3 Mai nt enance Personnel Trai ning

a. The system maintenance course shall be taught for a period of 3
training days. The course shall include but not be linmted to:

(1) Physical layout of each piece of hardware.

(2) Troubl eshooting and di agnosti cs procedures.

(3) Repair instructions.

(4) Preventive maintenance procedures and schedul es.
(5) Calibration procedures.

b. Troubl eshooti ng, checkout and calibration of the working system
shal | be acconplished in a classroomsetting and repeated on-site.

7 QUALI TY ASSURANCE
7.1 St andard Products

Units of the sanme type of equipnent shall be products of a single

manuf acturer. Each nmj or conponent of equi pnent shall have the

manuf acturer's name and address, and the nodel and serial nunmber in a
conspi cuous place. Material and equi pnent shall be standard products of a
manuf acturer regularly engaged in the manufacturing of such product, using
simlar materials, design and workmanship. Itens of the sane type and

pur pose shall be identical, including equipnment, assenblies, parts and
conmponents.

. 7.2 Si ngl e-source Responsibility

The HVAC Controls Contractor shall have single-source responsibility for
the conplete acquisition, installation, and proper operation of the BACS
The equi pnent itens shall be supported by a service organi zation. The
Contractor shall submt a certified |ist of qualified pernmanent service
organi zations and qualifications. These service organi zations shall be
reasonably convenient to the equi pment on a regul ar and energency basis
during the warranty peri od.

.7.3 Verification of Dinensions

The Contractor shall become familiar with all details of the work, shal
verify all dinmensions in the field, and shall advise the Contracting
O ficer of any di screpancy before perform ng the work.

. 7.4 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 carefully investigate the mechanical, electrical, and
finish conditions that could affect the work to be performed, and shal
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furnish all work necessary to nmeet such conditions.
PART 2 PRODUCTS
2.1 GENERAL EQUI PMENT REQUI REMENTS
2.1.1 Conf ormance to BACnet

Al'l controllers and network devices shall conformto the BACnet protocol
Each type device shall have a protocol inplenentation confornance statenent
(PICS) that identifies all of the portions of BACnet that are inpl enented
in each device. Each PICS shall include device description and
manuf act urer, supported functional groups, supported application services
and object types, data link | ayer options, and supported segnented requests
and responses.

2.1.2 El ectrical and El ectroni ¢ Devices

El ectrical, electronic, and el ectropneunatic devices not |ocated within an
HVAC control panel shall have a NEMA ICS 1 enclosure in accordance with
NEMA 250 unl ess ot herwi se shown. Control panels shall have ambient
condition ratings of plus 2 to 50 degrees C and 10 to 95 percent relative
humi di ty, noncondensing. Devices installed outdoors shall operate within
limt ratings of mnus 2 to 63 degrees C. 1/0 devices shall be rated for
conti nuous operation under the anbient environmental tenperature, pressure,
hum dity, and vibration conditions specified or normally encountered for
the installed | ocation.

2.1.3 Multiple Controller Requirenent

Where the systemto be controlled by the BACS is located in nmultiple
mechani cal roomnms, each nechani cal room shall have at |east one digita
controller. Digital controllers shall be located in the sane room as the
equi prent being controlled or in an adjacent space which has direct access
to the equi pment room Each nechanical system shall have its own dedicated
controller or group of controllers.

2.1. 4 Narmepl ates, Lens Caps, and Tags

Nanepl ates and | ens caps bearing | egends as shown and tags bearing device
uni que identifiers as shown shall be engraved or stanped characters.

Nanepl ates shall be permanently attached to HVAC/ DDC control panel doors
For each field device and equipnent itemnot in a finished area, a plastic
or netal tag with equi pment nane and point identifier shall be attached.
Each air flow nmeasurenent station shall have a tag showing flow rate range
for signal output range, duct size and identifier as shown.

2.2 BACNET ROUTERS, CONVERTERS, AND GATEWAYS
2.2.1 Rout er s

BACnet routers shall be conformance class 6 devices interconnecting two or
more BACnet networks to forma internetwork. Routers shall have the
routing functionality of interconnecting BACnet Ethernet high speed LAN, to
BACnet Ms/ TP LAN or BACnet ARCNET hi gh speed LAN. BACnet PTP (RS-232

poi nt-to-point) conmuni cation shall be available on routers by including
nmodens; PTP/ nodem shall operate under the BACnet hal f-router comunication
pr ot ocol
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2.2 Converters
A converter shall be provided to interface notebook computers and hand hel d

termnals fromits RS-232 serial port to systemcontrollers on the BACnet
LANs (Ethernet, M/ TP, ARCNET).

. 2.3 Gat eways

BACnet gat eways shall be microprocessor based protocol translators
perform ng bi-directional translation between BACnhet and non- BACnet
protocols. Gateways shall be BACnet conformance class 6 devices. Each
gateway shall have a database containing | ocal and gl obal data. Local data
shal | be unique fromgateway to gateway, and global data shall be the sane
type in every gateway. |Inplenent anal og and digital point data,
descriptors, time and trend schedul e data, and network data for al
mechani cal /el ectrical systems connected to the DDC system Points shall be
vi ewed and commanded on the BACnet side of the gateway in the same manner
as those points connected to non-BACnet controllers. Miltiple gateways
shal |l be provided as required to neet or exceed the capacity of the DDC
system Gateway features and connections shall include but not limted to
the foll ow ng:

a. Full and transparent translation of any point data on the
non- BACnet LAN to the BACnet fornat.

b. Communications and al arm processi ng software.
c. Operating systemand utility software.
d. Nonvolatile nmenory/battery-backed RAM for storage of systemitens.

e. Built-in 10BaseT Interface for comuni cations via BACnet
Et her net LAN.

f. RS-232 port for notebook computer, or nodemto renpte site.
g. Configuration tool software, a Wndows-based programto create

device application and data files that define controllers and points,
and provide point data informati on between the two networks.

.3 DI RECT DI G TAL CONTROL (DDC) DEVI CES

DDC controllers shall be stand-al one nicroprocessor-based devices with
sufficient nenory and point capacity to perform specified functions and
operations. Controllers shall be BACnet conformance class 3 or class 4
devices. Total nunber of 1/0O hardware points connected to a single digita
controller shall not exceed 85 percent of the controller's point capacity;
I/ O expansion units and nultiplexing of 1/O are not pernmitted. Al digita
controllers shall operate within limt ratings of 35 to 120 degrees F and
10 percent to 95 percent relative humdity, noncondensing. Provide rea
time clock with each controller on the highest |evel LAN. Backup power
shall be provided to each controller's clock and randon access nenory (RAM
by a battery or capacitor with sufficient capacity to maintain operation
for a mnimumof 72 hours during a |ine power outage. C osed-loop contro
functions shall include proportional, proportional plus integral, and
proportional plus integral plus derivative (PID) control capability.
Controllers shall have conmmuni cation ports for connection to BACnet MS/ TP
or ARCNET LAN.
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2.3.1 I/ O Functi ons

I/0O functions shall be integral to each digital controller, and shall
i nclude the foll ow ng:

a. Analog Inputs: Allowable input types are 2 or 3 wire 1000 ohm
(or higher) platinumresistance tenperature detectors (RTDs), stable
10, 000 ohm therm stors, and 4 to 20 nAdc. Thermistor and direct RTD
i nputs nust have appropriate conversion curves stored in controller
software or firmvare. Analog to digital (A/D) conversion shall be a
m ni mum of 10 bits resolution

b. Digital Inputs: Digital inputs shall sense open/close, on/off,
or other two state indications. Input device contacts shall be
nonpower ed.

c. Pulse Accunul ator: The pul se accumul ator function shall have
the sane characteristics as the digital input function, except that, in
addition, a buffer shall be provided to totalize pulses and all ow for
interrogation by the controller. The pul se accunmul ator shall accept
rates up to 10 pul ses per second.

d. Analog Qutputs: Anal og outputs shall be 2-10 Vdc or 4-20 mAdc.
Digital-to-analog (O A) conversion shall be a mninumof 8 bits
resol ution.

e. Digital Qutputs: Digital outputs shall provide contact closures
for nmonentary and mai ntai ned operation of output devices. Qutputs
shal |l have a m ni mum cl osure duration of 0.1 second with contacts rated
for a mnimumof 1 anpere at 24 Vac.

2.3.2 Digital Controller Cabinet

Each digital controller cabinet shall protect the controller from dust and
be rated NEMA 1, unless specified otherwise. Controller cabinets or

encl osures shall be | ockable with common keying. Provide door switch wred
to input of controller for intrusion alarmannunciation. A 120 Vac, 15
anp, 60 Hz duplex outlet shall be provided for each separate |ocation of
control |l er cabinet on the highest level LAN. The duplex outlet shall be on
a separate circuit fromthe digital controllers

2.3.3 Terminal -Unit Controls

Terminal -unit controllers shall be manufactured by the same conpany as the
digital controllers. Unit controllers shall be conformance class 3,

st and- al one, microprocessor-based controllers connected to a | ower |evel
LAN;, controllers shall comunicate with the digital controllers. Unit
controllers may deviate from stand-al one only in receiving energy
managenent and tine information froma stand-alone digital controller

Unit controllers may be used for the control of variable air volune (VAV)
boxes, fan coil units, and heat pumps. Controls for VAV boxes shal

consi st of a velocity-sensing device in the primary air entering the box, a
roomtenperature sensing el enent, a danper actuator, and a unit controller;
a duct pressure switch shall be included when VAV box is provided with
recirculation fan. Each controller shall operate the danper for cooling
and the recirculation fan and duct coil for heating. Terminal units shal
be as specified in Section 15895 AIR SUPPLY, DI STRIBUTI ON, VENTI LATI ON, AND
EXHAUST SYSTEM
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2.4 DDC SOFTWARE

Each digital controller shall contain an operating system self-test

di agnostic routines, start-up software, and application progranms and
routines as specified. The operating systemshall control and schedul e
controller activities, and maintain a point database that includes al
paraneters and constraints. Controllers shall automatically start-up on
return of power after a failure, and previous operating paraneters shal
exi st or shall be automatically downl oaded froma controller or host

wor kst ation on the higher level LAN. 1In addition to specified prograns and
routines, provide software in respective controllers required to perform
the indicated "control sequences of operation". The sequence of contro

shall be witten to include all conventional control operations (e.gqg.
tenperature and pressure control |oops), time event operations, energy
managemnent functions (night setback, reset schedul es, and optinum
start-stop routines), demand linmiting, safeties, and emergency conditions.

2.4.1 Dat abase Modification

Sof tware shall be provided to nodify the control program database.
Dat abase nodi fication shall be acconplished through connected conputer or
hand-hel d term nal or through a keypad integral to the controller.

2.4.2 Runtime Accunul ati on

Resettabl e runtime accunul ati on shall be provided for each controll ed
el ectrical notor.

2.4.3 Schedul ed Start-Stop

Prograns shall be provided to start and stop equi pnent based on ti nme-of - day
schedul es for each day of the week, and on holiday schedul es. Prograns
shall automatically adjust for |eap years, and nmake daylight savings tinme
and standard time adjustnents.

2.4. 4 Optinmum Start-Stop

Prograns shall be provided to start and stop equi pment as specified for the
schedul ed start-stop program but shall include a sliding schedul e based on
i ndoor and outdoor air conditions. The programshall take into account the
thermal characteristics of the structure, indoor and outdoor air conditions
using predictive software to determne the minimumtine of HVAC system
operation required to satisfy space environnental conditions at the start
of the occupied cycle, and determine the earliest tinme for stopping

equi prrent at the day's end.

2.4.5 Demand Limting

Sof tware shall be provided to shed electrical |oads when the building or
base is near peak denmand. The program shall continuously nonitor pul ses
froma building's electric nmeter and with predictive software, calculate a
predi cted power demand. When the predicted denmand exceeds a preset target,
the program shall shed | oads on a prescheduled priority basis to reduce the
connected | oad before the actual peak exceeds the target. Program denmand
limting routines into the sequence of control

2.4.6 Poi nt Overri de

I/O and virtual points shall be able to be software overridden in the
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software and commanded to any possi bl e val ue.
2.4.7 Al ar m ng

I /O points and virtual points shall be alarmable. Alarmlinits shall be
adj ustabl e on anal og points.

2.4.8 Messages

Messages shall be operator defined and assigned to alarm points. Messages
shal | be displayed when a point goes into al arm

2.4.9 Trendi ng

DDC system shall have the capability to trend I/O and virtual points.
Points associated into groups. A trend report nay be set up for each
group. The period between | oggi ng consecutive trend val ues shall range
fromone mnute to 60 mnutes as a mnimum Trend data type shall be

sel ectabl e as either averages over the |ogging period or instantaneous
values at the tine of |ogging. The mni mum nunber of consecutive trend
val ues stored at one time shall be 30 per variable. Wen trend nenory is
full, the nost recent data shall overwite the oldest data. Trend data
shal | be capabl e of being upl oaded to workstation conmputer. Trend data
shall be available on a real tine basis; trend data shall appear either
nunerically or graphically on a connected notebook conputer screen as the
data is being processed fromthe DDC system data environnent. Trend
reports shall be capable of being uploaded to workstation disc and archived.

2.4.10 Status Displ ay

Current status of 1/O and virtual points shall be displayed on conmand.

Poi nts shall be associated into functional groups, such as all the I/O and
virtual points associated with control of a single air handling unit, and
di spl ayed as a group, so the status of a single nechanical system can be
readily checked. A group shall be selectable froma menu of groups having
meani ngf ul names; such as AHU-1, Boiler System Chiller System and other
such names.

2.4.11 Power Loss

In event of a power outage, each controller shall assume a disabled status
and outputs shall go a user-definable state. Upon restoration of power,
DDC system shall performan orderly restart, wth sequencing of outputs.

2.4.12 Program Tr ansf er

Control programs and dat abase shall be capabl e of being down-1oaded from
wor kst ation conputer to controllers and upl oaded to workstation from
controllers. Every digital controller in the DDC system shall be capable
of bei ng downl oaded and upl oaded through a single controller on the highest
| evel LAN

2.5 PORTABLE COVPUTERS AND TERM NALS
The BACS prinmary operator/nmai ntenance term nals shall be notebook conputers
and hand-held ternminals used to perform comand entry, database and al arm

managenent, system nonitoring and control setpoint adjustnent, and other
rel ated functions.
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.5.1 Not ebook Conput er

Not ebook computer with instruction manual and universal carrying case shal
be provided. Computer shall include but not limted to:

a. 1.7 GHz or faster PentiumlIll or IV Processor, 256MB RAM
b. 40CGB Hard Drive, 40X CD-ROM Drive, 3.5" Diskette Drive.
c. 14" Color Display, Parallel and Serial Ports.
d. Wndows 2000 or W ndows XP QOperating System
e. Network Managenent, Conmmunications and Utility Software.
5.2 Hand- Hel d Term nal s
Hand- hel d termi nal or communi cati ons-and- progranm ng device with
i nstruction manual and direct connection cable to conmunicate with
controllers shall be provided. Hand-held term nal shall connect to high
and low |l evel LAN controllers directly or to a jack at
roomt enperature-sensing el enent |ocations. Provide one additiona
hand- hel d devi ce, manual, and cable per 60 controllers. Notebook computers

with the required functionality nay be provided as an alternative to
hand- hel d term nal s.

.6 DAMPERS

.6.1 Danmper Assenbly

A single danper section shall have blades no | onger than 1,220 nm and
shall be no higher than 1,830 nm. Maxi num danper bl ade width shall be 200
mm . Larger sizes shall be nade from a conbi nati on of sections. Danpers
shall be steel, or other materials where shown. Flat blades shall be made
rigid by folding the edges. All blade-operating |inkages shall be within
the franme so that blade-connecting devices within the same section will not
be located directly in the air stream Danper axles shall be 13 mm
(mnimun) plated steel rods supported in the danper frame by stainless
steel or bronze bearings. Blades nmounted vertically shall be supported by
thrust bearings. Pressure drop through danpers shall not exceed 1.01 mm
wat er gauge at 5 meters per sec (0.04-inch water gauge at 1,000 fpn) in
the w de-open position. Franes shall not be less than 50 nm in width.
Danpers shall be tested in accordance with AMCA 500.

.6.1.1 Operati ng Links

Operating links external to danpers (such as crankarms, connecting rods,
and line shafting for transmtting notion from danper actuators to danpers)
shall withstand a |oad equal to at |east twi ce the maxi mumrequired
danper-operating force. Rod lengths shall be adjustable. Links shall be
brass, bronze, zinc-coated steel, or stainless steel. Wrking parts of
joints and cl evises shall be brass, bronze, or stainless steel

Adj ust nents of crankarmnms shall control the open and cl osed positions of
danpers

.6.1.2 Danper Types

Danpers shall be parallel or opposed blade type. Parallel blades shall be
used for on-off danpers and opposed bl ades shall be used for nodul ating
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danpers
2.6.2 Qutside-Air, Return-Air, and Relief-Air Danpers

The danpers shall be provided where shown. Bl ades shall have interl ocking
edges and shall be provided with conpressible seals at points of contact.
The channel frames of the danpers shall be provided with janb seals to
mnimze air | eakage. Danpers shall not leak in excess of 0.0968 cubic
meter per sec per square neter at 100 nm (20 cfm per square foot at 4

i nches) water gauge static pressure when closed. Seals shall be suitable
for an operating tenperature range of -40 to +93 degrees C . Danpers shal
be rated at not |less than 10 neters per sec air velocity.

2.6.3 Mechani cal and El ectrical Space Ventilation Danpers

The danpers shall be as shown. Danpers shall not |leak in excess of (0.406
cubic neter per sec per square neter at 100 nm) water gauge static
pressure when closed. Danpers shall be rated at not less than 7.6 neters
per sec (1500 fpm air velocity.

2.7  AUTOVATI C CONTROL VALVES
2.7.1 Val ve Assenbly

Val ves shal |l have stainless-steel stens and stuffing boxes wth extended
necks to clear the piping insulation. Valve bodies shall be designed for
not |ess than 860 KPa (125 psig) working pressure of 150 percent of the
system operating pressure, whichever is greater. Valve |eakage rating
shall be .01 percent of rated Cv.

2.7.2 Butterfly-Val ve Assenbly

Butterfly valves shall be threaded lug type suitable for dead-end service
and for nodulation to the fully-closed position, with carbon-steel bodies
and noncorrosive discs, stainless steel shafts supported by bearings, and
EPDM seats suitable for tenperatures from-30 to + 120 degrees C . Valves
shal | have a manual means of operation i ndependent of the actuator

2.7.3 Two- Wy Val ves
Two- way nodul ati ng val ves shall have equal - percentage characteristics.
2.7. 4 Thr ee-way Val ves

Three-way val ves shall provide linear flow control with constant total flow
t hroughout full plug travel

2.7.5 Fan Coil -Unit-Coil Valves

Control valves with either flare-type or solder-type ends shall be provided
for duct or terminal-unit coils. Flare nuts shall be furnished for each
flare-type end val ve

2.7.6 Val ves for Chill ed-Water Service.
Bodi es for valves 38 mm and snmller shall be brass or bronze, wth
t hreaded or uni on ends. Bodi es for valves from50 mmto 76 nm inclusive

shal | be of brass, bronze or iron. Bodies for 50 mm (2-inch) valves shal
have threaded ends. Bodies for valves from63 mmto 76 mm shall have
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fl anged- end connections. Valve Cv shall be within 100 percent to 125
percent of the Cv shown. Internal valve trimshall be brass or bronze
except that valve stenms may be type 316 stainless steel. Valves 100 nm (4
inches) and larger shall be butterfly val ves.

2.7.7 Val ves for Hot-Water Service Below 120 degrees C

Bodi es for valves 38 nm (1-1/2 inches) and smaller shall be brass or
bronze, with threaded or union ends. Bodies for 50 mm (2-inch) valves
shal | have threaded ends. Bodies for valves from2 inches to 3 inches
inclusive shall be of brass, bronze, or iron. Bodies or valves 100 mm (4
inches) and |arger shall be iron. Bodies for valves 50 nm (2-inch)

inches and larger shall be provided with flanged-end connections. Valve Cv
shall be within 100 percent to 125 percent of the Cv shown. Internal trim
(including seats, seat rings, nmodul ating plugs, and springs) of valves
controlling water hotter than 100 degrees C shall be type 316 stainless
steel. Internal trimfor valves controlling water 100 degrees C or less
shal |l be brass or bronze. Nonnetallic parts of hot-water control valves
shal | be suitable for a m ni mum conti nuous operating tenperature or 120
degrees C or 50 degrees F above the system design tenperature, whichever
is higher. Valves 100 nm and | arger shall be butterfly val ves.

2.7.8 Val ves for Hi gh-Tenperature Hot-Water Service Above 250 Degrees F

Val ve bodi es shall be rated ANSI C ass 300, as in ASME B16.34. Valve and
actuator conbination shall be normally closed. Bodies shall be carbon
steel, globe type with welded ends on valves 25 nm (1-inch) and |arger.
Val ves smaller than 25 mm (1-inch) shall have socket-weld ends. Packing
shal |l be virgin polytetrafluoroethylene (PTFE). Valve Cv shall be within
100 percent to 125 percent of the Cv shown.

2.8 ACTUATORS
2.8.1 CGeneral Requirenents

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. Pneumatic actuators shall be rated for 172 KPa (25 psig)

operating pressure except for high-pressure cylinder-type actuators.
Actuators shall be pneumatic, electric or electronic as shown.

2.8.2 Danper Actuators

Actuators shall smoothly operate the devices to which they are applied
Actuators shall fully open and close the devices to which they are applied
and shall have a full stroke response tine of 60 seconds or less. The
actuator stroke shall be Iimted by an adjustable stop in the direction of
power stroke. The actuators shall be provided with nmounting and connecting
har dwar e

2.8.3 Val ve Actuators
Val ve actuators shall be selected to provide a m nimum of 125 percent of

the nmotive power necessary to operate the valve over its full range of
operati on.
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9 | NPUT AND QUTPUT (I/0O DEVICES
9.1 Measur enent s

Transmitters shall be calibrated to provide the followi ng measuremnents
over the indicated ranges, for an output of 4 to 20 nmAdc:

Rooni space tenperature, 4 to 38 degrees C .

Duct tenperature, -18 to +65 degrees C .

Chill ed-water tenperature,-2 to +38 degrees C .

Heati ng hot water tenperature,4 to 115 degrees C .
Qutside-air tenperature,-18 to +115 degrees C

Rel ative hunidity, 5 to 95 percent.

Fluid and gas pressure or differential pressure range: select
n1n|nun1reqU|red for the application.

@™TPanop

.9.2 Resi st ance Tenperature Detectors (RTDs)

RTD sensors shall be 1000 ohm or higher, platinumelenents that are
conpatible with the digital controllers. Sensors shall be encapsulated in
epoxy, series 300 stainless steel, anodized al um num or copper.
Temperature sensor accuracy shall be 0.1 percent (1 ohm) of expected ohns
(1000 ohms) at O degrees C . Tenperature sensor stability error over five
years shall not exceed 0.25 degree F cunulative. Wwen 2 or 3 wire RTDs are
connected directly to the controller, keep |ead resistance error to 0.14
degree C (0.25 degree F) or less. Total error for a RTD circuit shall not
exceed 0.5 degree F, which includes sensor error, |lead resistance error or
4 to 20 mllianpere transnitter error, and A/ D conversion resolution error.
Provi de manufacturer docunmentation and the Contractor's engi neering
cal cul ations whi ch support that the proposed RTD circuit will have a total
error of 0.28 degrees C or less for the specified application. Provide 4
to 20 mllianpere transmtters for RTDs where digital controllers do not
meet tenperature resolution requirenment of 0.14 degree C (0.25 degree F)
or do not support direct connection of RTDs.

.9.3 Therm stors

Precision thermistors nmay be used in tenperature sensing applications bel ow
93 degrees C . Sensor accuracy over the application range shall be 0.20
degrees C (0.36 degrees F) or less between the range of 0 to 63 degrees C .
Sensor manufacturer shall utilize 100 percent screening to verify
accuracy. Therm stors shall be pre-aged, and inherently stable. Stability
error of the thernmistor over five years shall not exceed 0.14 degree C
(0.25 degree F) cumulative. Sensor elenent and | eads shall be
encapsul ated. Bead therm stors are not allowed. A/ D conversion resol ution
error shall be kept to 0.05 degree C (0.1 degree F) . Total error for a
therm stor circuit shall not exceed 0.28 degrees C, which includes sensor
error and digital controller A/ D conversion resolution error. Provide
therm stor and digital controller manufacturer documentation and the
Contractor's engi neering cal cul ati ons which support that the proposed
therm stor input circuit will have a total error of 0.28 degrees C or |ess.

9.4 Tenperature Sensor Details

a. Room Type: Conceal el enent behind protective cover natched the
roominterior.

b. Duct Averaging Type: Continuous averagi ng RTDs for ductwork
applications shall be 1 foot in length for each 0.3716 square neter (4
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square feet) of ductwork cross-sectional area with a mnimum |l ength of
1,830 mm. Probe type duct sensors of 25 mm length mininumare
acceptable in ducts 3,660 mm square and | ess.

c. Immrersion Type: Total imersion depth (76 nmto 150 mm ) as
required for the application for use with thermowells, unless otherw se
i ndi cat ed.

d. CQutside Air Type: Sensor shall have weat her proof housing, and
sunshield to minimze solar effects. Munt elenent at |east 76 mm
from buil ding outside wall.

9.5 Transnitters

Transmitters shall have 4 to 20 ma output linearly scaled to the
tenperature, pressure, humidity, or flow range being sensed. Transmitter
shall be matched to the sensor, factory calibrated, and sealed. Tota
error shall not exceed 0.1 percent of 20 mllianpere (0.02 mllianpere) at
any point across the 4 to 20 ma span. Supply voltage shall be 24 Vdc.
Transmitters shall have noninteractive offset and span adjustnents. For
tenperature sensing, transmtter stability shall not exceed 0.05 degrees C
(0.09 degree F) a year.

.9.6 Ther mowel | s

Thernowel | s shall be Series 300 stainless steel with threaded brass plug
and chain, 2-inch |agging neck and extension-type well, and inside dianeter
and insertion length as required for the application.

.9.7 Sunshi el ds

Sunshi el ds for outside-air tenperature sensing elenments shall prevent the
sun fromdirectly striking the tenperature sensing elements. The
sunshi el ds shall be provided with adequate ventilation so that the sensing
el ement responds to the anbi ent tenperature of the surroundings. The
sunshi el ds shall be PVC, or painted white or shall be unpainted al um num

.9.8 Rel ative Hum dity Instrunents

The instrument (humidity sensor and transmitter) shall be a 2 wire

| oop- power ed devi ce and have an output of 4 to 20 mAdc proportional to 5 to
95 percent relative humidity input. Accuracy shall be plus or minus 2
percent of full scale within the range 20 to 80 percent relative hunmdity.
Sensing el enent shall be chilled mirror type, polyner, or thin film polyner
type. Supply voltage shall be 24 Vdc. Transnmitter shall include offset
and span adjustments. Provide instrument with weat her-proof housing for
out door applications.

.9.9 Pressure and Differential Pressure Instrunents

The instrument shall be a pressure transmitter with an integral sensing

el ement. The instrument overpressure rating shall be 300 percent of the
operating pressure. Sensor-transnmitter assenbly accuracy shall be plus or
m nus 1 percent of full scale. The transnitter shall be a 2 wire,

| oop- powered devi ce and have an output of 4 to 20 mAdc proportional to the
i nput pressure range. Each transnmitter shall have offset and span

adj ust nent s.

9.10 Fl ow Swi t ches
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Fl ow switches shall have a repetitive accuracy of plus or mnus 1 percent
of full scale. Switch actuation shall be adjustable over the flow
operating flow range. The switch shall have a snap-action Form C contact
rated for the application.

2.9.11 Pressure and Differential Pressure Sw tches

Each switch shall have an adjustable trip setpoint, and single pole double
throw contacts rated for the application. Provide taps for sensing lines
to be connected to duct pressure fittings designed to sense air pressure;
fittings shall be of the angled-tip type with tips pointing into the air
stream Switches shall withstand pressure surges up to 150 percent of
rated pressure. FEach pressure switch shall be selected so that operating
pressure trip point is approximtely m dpoint of pressure switch adjustable
range. Repetitive accuracy shall be 2 percent.

2.9.12 Insertion Freeze Protection Switch

El ectric switch shall be capillary type. Provide special purpose insertion
thermostats with flexible elenents a mnimum of 6100 mm in length for coil
face areas up to 3.7 square nmeters . Switch contacts shall be rated for
motor starter circuit voltage being interrupted. Switch shall be equipped
with auxiliary set of contacts for input of switch status to digital
controller. Provide additional elenents or |onger elenments for |arger
coils at the rate of 305 mm Iength of el enent per 0.37 square neter of
coil. Serpentine entire airflow. A freezing condition at 460 mMm
increments al ong the sensing el ement shall activate the thernpstatic
switch. Switch shall require manual reset after activation.

2.9.13 Current-Sensing Switches

Current-sensing switches shall be of a design that provides a normally-open
single pole single throw contact rated for the application. Swtches shall
be single unit construction with provisions for firmnmounting. Each
current-sensing switch shall have a single thru-hole for passage of
current-carrying conductors, selected for operation at a nom nal 50 percent
of current rating of sensed device. The Contractor shall use nultiple
turns of sensed | eads for higher rate | oads.

2.9.14 Energy Metering Devices

2.9.14.1 El ectric Meters
Watt hour meters with pulse initiators shall be as specified in Section 16375

ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND. Pul se initiator shall be

connected to respective digital controller.

2.9.14.2 Gas Meters
Gas neters with pulse switches shall be as specified in Section 02556 GAS
DI STRI BUTI ON SYSTEM  Pul se switch shall be connected to respective digital
controller.

2.9.14.3 \ater Meters
Water neters with pul se switches shall be as specified in Section 02510

WATER DI STRI BUTI ON SYSTEM  Pul se switch shall be connected to respective
digital controller.
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2.9.15 Pneumatic to El ectroni ¢ Transducers

Pneurati c-to-el ectronic transducers shall convert 3 to 15 psig pressure
i nput signal to a 4 to 20 mAdc output signal. Supply voltage shall be 24
Vdc. Accuracy shall be 1 percent or better. Linearity shall be 0.1 percent.

2.9.16 Ther nost at s

Ther nost at ranges shall be selected so that the setpoint is adjustable

bet ween plus or minus 10 degrees F of the setpoint shown. Thernostats
shal |l be electronic or |owvoltage electric. Mdulating room and

nmodul ating capillary 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 thernostat shall have an
adjustable throttling range of -15 to -13 degrees C for each output. Room
thernmostats shall be enclosed with separate | ocking covers (guards).
Low-tenperature-protection thernostats shall be | owtenperature safety
thernostats, with normally-open and normal |l y-cl osed contacts and a 6100 mm
el ement which shall respond to the col dest 460 nm segnent.

2.9.17 Control Rel ays

Rel ays shall be doubl e pole, double throw (DPDT), UL listed, with contacts
rated for the application, and encl osed in a dustproof enclosure. Equip
with a light indicator which is |it when coil is energized and is off when
coil is not energized. Relays shall be socket type, plug into a fixed
base, and be repl aceabl e without need of tools or removing wring.

2.9.18 Hum dity Sensors

Hum dity sensors shall be of design for duct nmounting and utilizing
permanent, calibratible sensor unit. Chenical or other devices which nust
be replaced fromtime to time are not acceptable. Range shall be 0-100%
RH, accuracy +/- 2% response time approximately 15 seconds, tenperature
coefficient and linearity +/- 0.1 degrees C, with transmtter conpatible
with the system

2.10 | NDI CATI NG DEVI CES
2.10.1 Ther nonet er s

Pi pi ng system thernoneters shall have brass, malleable iron or alum num
all oy case and frane, clear protective face, pernanently stabilized gl ass
tube with indicating-fluid colum, white face, black nunbers, and a 228 mm
(9-inch) scale. Thernonmeters for piping systems shall have rigid stens
with straight, angular, or inclined pattern. Al stens shall have
expansi on heads as required to prevent breakage at extrene tenperatures;
the space between bulb and stemshall be filled with a heat-transfer

medi um  Non-averagi ng air-duct thernoneters shall have perforated stem
guards and 45-degree adjustable duct flanges with | ocking mechani sm

Aver agi ng air-duct thernonmeters shall have no less than 89 mm dial, wth
bl ack | egend on white background, and pointer traveling through a
270-degree arc. Thernoneters shall have an accuracy of plus or mnus 1
percent of scale range. Select thernoneter ranges so nornal tenperatures
are approxi mately equal to m dpoint readings on the scale, unless otherw se
speci fi ed.

2.10.2 Pressure Gauges
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Gauges shall be 50 mm (2-inch) (nominal) size, back-connected, suitable
for field or panel nounting 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 mnus 2 percent of scale range. Select gauge
ranges so normal pressures are approximately equal to the midpoint readi ngs
on the scale, unless, otherw se specified. Gauges shall conformto ANSI/
ASME B40.1. Provide gauges as specified for the follow ng applications:

a. Hydronic System Gauges for hydronic-system applications shal
have ranges and graduati ons as shown.

b. Low Differential Pressure: Gauges for |low differential-pressure
measurenents shall be 114 nmm (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 adjustnent. Gauges shal
have ranges and graduati ons as shown.

2.11 ELECTRI CAL POAER AND DI STRI BUTI ON

Wring and cable circuits shall be provided for all DDC apparat us,

including wiring to transforner. Provide circuit and wiring protection in
accordance with NFPA 70. A source 120 volts or less, 60 hz, two-pole,
three wire with ground shall be provided. Devices shall be UL |isted or FM
approved. All electrical, electronic, and el ectro-pneunati c devi ces not

| ocated within a DDC panel shall have an enclosure NEMA 1 in accordance
with NEMA 250 unl ess ot herw se shown.

2.11.1 Nonconducting Wring Duct

Nonconducting wiring duct in control panels shall have slotted sides,
snap-on duct covers, fittings for connecting ducts, nounting clips for
securing ducts, and wire-retaining clips.

2.11.2 Term nal Bl ocks

Term nal bl ocks shall be insulated, nodul ar, feed-through, clanp style with
recessed captive screwtype clanping nechanism shall be suitable panel and
rail mounting, and shall have end plates and partition plates for
separation or shall have encl osed si des.

2.11.3 Transformers
Transformers shall conformto UL 506. Power digital controllers on the
hi ghest 1 evel LAN from dedicated circuit breakers. Transformers for
digital controllers serving term nal equiprment on |ower |evel LANs shall be
fed fromthe fan nmotor |leads or fed fromthe nearest distribution pane
board or notor control center, using circuits provided for the purpose.
Provide a fuse cutout on the secondary side of the transforner.

2.11. 4 Surge Protection

Surge and transient protection consist of devices installed externally to
digital controllers

2.11.4.1 Power Line Surge Protection

Surge suppressors external to digital controller, shall be installed on all
i ncom ng AC power. Surge suppressor shall be rated by UL 1449, and have
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cl anping voltage ratings below the follow ng | evels:
a. Normal Mdde (Line to Neutral): 350 Volts
b. Comobn Mdde (Line to Gound): 350 Volts
2.11.4.2 Conmmmuni cati ons Line Surge Protection
Protected from surges. netal oxide varistor (M) protection, rated for the
application, shall be installed at the equi pment. Additional protection,
gas tubes rated for the application, shall be installed within 915 mm of
the building cable entrance.
2.11.4.3 Sensor and Control Wring Surge Protection
Controllers shall have sensor and control wiring surge protection with
optical isolation, netal oxide varistors (M), or silicon aval anche
devices. Fuses are not permtted for surge protection.
2.11.5 Wring
2.11.5.1 Control Wring for 24-Volt Circuits

Control wiring for 24-volt circuits shall be insulated copper 1.195 nm (18
AWG nmininmum and shall be rated for 300-volt service.

2.11.5.2 Wring for 120-volt Circuits

Wring for 120-volt circuits shall be 2 nm (14 AWG nini mum and shall be
rated for 600-volt service.

2.11.5.3 Anal og Signal Wring Circuits

Anal og signal wiring for analog inputs and anal og outputs shall be 1.195 nm
(18 AWG , single or multiple twisted pair. Each pair shall be 100 percent
shi el ded, and have 1 mMm (20 AWG drain wire. Each wire shall have
insulation rated to 300 volts.

2.11.5. 4 I nstrunentati on Cabl e

Instrumentation cable shall be 1.195 mm (18 AWG , stranded copper, single
or multiple-twisted, mnimnum50 nm lay of wist, 100 percent shiel ded
pairs, and shall have a 300-volt insulation. Each pair shall have a 1 mMm
(20 AW tinned-copper drain wire and individual overall pair insulation.
Cabl es shall have an overall al um num pol yester or tinned-copper

cabl e-shield tape, overall 1 mm (20 AW5) tinned-copper cable drain wre,
and overall cable insulation.

2.12 FI RE PROTECTI ON DEVI CES

Smoke detectors shall be as specified in Section 13851 FI RE DETECTI ON AND
ALARM SYSTEM ADDRESSABLE.

2.13 FI BER OPTI C (FO CABLE & APPARATUS
2.13.1 FO Cabl e

The FO cable shall be totally dielectric, with a mninmmof 12 optical
fibers unless otherwise indicated. The fibers shall be mnultinode, graded
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i ndex, solid glass wavegui des, and shall have a nomi nal core dianeter of

62.5 mcroneters. The outside dianeter of the glass-cladded fiber shall be
nomi nal ly 125 micronmeters, and shall be concentric with the fiber core. FO
cabl e for outdoor applications shall be of |oose tube construction with a
maxi mum of four fibers per tube. Cable rmay be of |oose tube or tight

buffer construction for indoor applications. Plenumcable shall neet UL 910,
and riser cable shall neet UL 1666. FO cable shall be continuous with no
factory splices.

2.13.2 FO Connectors

FO connectors shall be ST style, multinode, field installable,
self-aligning and centering. Provide ST style connectors for FO cabl es and
pat chcords. Connectors shall not require polishing or epoxy during
installation, with no conpronise in performance.

2.13.3 Fi ber I nterconnect Center

The fiber interconnect center shall be an enclosure unit designed to

term nate, store, and protect up to 24 FO connections. Equip unit with 24
ST style multinode adapters. Interconnect center design features shal

i ncl ude easy access to individual connections, anple roomfor feed-through
cables, and strain-relief provisions for multiple cables within unit.
Furni sh | abel s to docunent fiber connections and routing.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Performinstallation under supervision of conpetent technicians regularly
enployed in the installation of DDC systens. Provide conponents for a
conpl ete and operational DDC system

3.1.1 Wring Criteria

a. Input/output identification: Permanently |abel each field wire
at each end with the identification specified.

b. Surge Protection: |Install surge protection no nore than three
feet fromwhere comunication cable enters buil ding.

c. Gounding: Gound controllers and cabinets to a good earth
ground. Ground controller to a ground in accordance with Section 16415
ELECTRI CAL WORK, | NTERIOR.  Grounding of the green ac ground wire, at
t he breaker panel, alone is not adequate. Run metal conduit from
control l er panels to adequate building grounds. G ound sensor drain
wire shields at controller end.

d. Signal Wring: Install analog signal wiring in conduit
separate from AC power circuits.

e. Contractor is responsible for correcting all associated ground
| oop problens.

3.1.2 Digital Controllers
a. Do not divide control of a single nechanical system such as an

air handling unit, boiler, chiller, or term nal equipnent between two
or nore controllers. A single controller or master/slave controllers

SECTI ON 15974 Page 25



FY 03 Student Dormitory 21118

3.

ACCOVMPANYI NG AVENDMVENT NO. 2 TO SOLI Cl TATI ON NO. DACA63- 03- R- 0003
shal | manage control functions for a single nechanical system

b. Provide digital control cabinets that protect digita
controller electronics fromdust, at |ocations shown on the draw ngs.

c. Provide a main power switch at each highest level LAN digita
controller within controller cabinet.

d. No nultiplexing of points is allowed.
1.3 Tenperature Sensors

Provi de tenperature sensors in |ocations to sense the appropriate
condition. Provide sensor where they are easy to access and service

wi t hout special tools. Calibrate sensors to accuracy specified. In no case
wi Il sensors designed for one application be installed for another
application such as replacing a duct sensor with a room sensor.

.1.3.1 Room Tenper at ure Sensors

Provide on interior walls to sense average roomtenperature conditions.
Avoi d | ocations which may be covered by office furniture. Roomtenperature
sensors should not be nounted on exterior walls when other |ocations are
avail able. Munt center line of sensor at 5 feet above finished floor

.1.3.2 Duct Mount ed Sensors

a. Provide sensors in ductwork in general |ocations as indicated.
Sel ect specific sensor location within duct to accurately sense
appropriate air tenperatures. Do not locate sensors in dead air spaces
or positions obstructed by ducts or equi pnent. Install gaskets between
t he sensor housing and duct wall. Seal duct and insul ation
penetrations.

b. String duct averagi ng sensors between two rigid supports in a
serpentine position to sense average conditions. Thermally isolate
tenperature sensing elenents fromsupports. Provide duct access doors
to averagi ng sensors.

c. Locate freeze protection sensors in appropriate locations to
sense | owest tenperatures, to avoid potential problems with air
stratification.

.1.3.3 | mrer si on Tenperature Sensors

Provide thermowel | s for sensors measuring tenperatures in liquid
applications or pressure vessels. Locate wells to sense continuous flow
conditions. Do not install wells using extension couplings. Were piping
dianeters are smaller than the length of the wells, provide wells in piping
at el bows to effect proper flow across entire area of well. Wlls shal

not restrict flow area to |l ess than 70 percent of pipe area. |ncrease

pi ping size as required to avoid restriction. Provide thernowells with
thermal transm ssion material within the well to speed the response of
tenperature neasurenent. Provide wells with sealing nuts to contain the
thermal transmi ssion material

1.3.4 Qutside Air Tenperature Sensors

Provide outside air tenperature sensor on north side of the building, away
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from exhaust hoods, air intakes and other areas that nay affect tenperature
readi ngs. Provide sunshields to protect outside air sensor fromdirect
sunl i ght.

3.1.3.5 Low Tenperature Protection Tenperature Switch
For each 40 square feet of coil-face area, provide a tenperature switch to
sense the tenperature at the location shown. Provide tenperature swtch
sensing elenent in a serpentine pattern.

3.1.4 Danper Actuators
Actuators shall not be nounted in the air stream

3.1.5 Ther nonet er s

Provi de thernmpbneters at | ocations indicated. Munt thernmoneters to all ow
readabil ity when standing on the fl oor

3.1.6 Pressure Sensors
3.1.6.1 Differential Pressure

a. GCeneral: Install pressure sensing tips in |locations to sense
appropriate pressure conditions.

b. Punping Proof with Differential Pressure Switches: Install high
pressure side between punp discharge and check val ve.

3.1.7 Pressure CGages

Install pressure gages at |ocations indicated. Mount pressure gages to
all ow readability while standing on the floor.

3.1.8 Control Draw ngs

a. Post |amnated copies of record (as-built) control system
drawi ngs in each nechani cal room

b. Provide 6 sets of record (as-built) drawings to the activity.
3.2 COW SSI ONI NG PROCEDURES
3.2.1 Eval uati ons

The Contractor shall make the observations, adjustments, calibrations,
measurenents, and tests of the control systems, set the time schedule, and
make any necessary control -systemcorrections to ensure that the systens
function as described in the sequence of operation

3.2.1.1 | t em Check

Signal levels shall be recorded for the extreme positions of each
controll ed device. An itemby-itemcheck of the sequence of operation
requirenent shall be perfornmed using Steps 1 through 4 in the specified
control system conmi ssioning procedures. Steps 1, 2, and 3 shall be
performed with the HVAC system shut down; Step 4 shall be performed after
the HVAC systens have been started. External input sighals to the DDC
controller (such as starter auxiliary contacts, and external systems) may
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be simulated in steps 1, 2, and 3. Wth each operational - node si gna
change, controller output relay contacts shall be observed to ensure that
they function.

.2.1.2 Weat her - Dependent Test Procedures

Weat her - dependent test procedures that cannot be perforned by sinulation
shal |l be performed in the appropriate climatic season. Wen sinulation is
used, the actual results shall be verified in the appropriate season

.2.1.3 Two- Poi nt Accuracy Check

A two-point accuracy check of the calibration of each HVAC control system
sensing elenent and transnitter shall be perforned by conparing the
controll er readout to the actual value of the variable nmeasured at the
sensing elenment and transnitter or airflow neasurement station |location
Digital indicating test instrunments shall be used, such as digita
thernmoneters, notor-driven psychroneters, and tachoneters. The test
instruments shall be at least twice as accurate as the specified sensing

el ement-to-controll er readout accuracy. The calibration of the test
instruments shall be traceable to National Institute O Standards And
Technol ogy standards. The first check point shall be with the HVAC system
in the shutdown condition, and the second check point shall be with the
HVAC systemin an operational condition. Calibration checks shall verify
that the sensing elenent-to-controller readout accuracies at two points are
within the specified product accuracy tolerances. |f not, the device shal
be recalibrated or replaced and the calibration check repeated.

2.1. 4 Insertion and | mersion Tenperatures

I nsertion tenperature and i nmersion tenperature sensing el ements and
transmitter-to-controller readout calibration accuracy shall be checked at
one physical location along the axis of the sensing el enent.

2.1.5 Aver agi ng Tenperature

Aver agi ng-tenperature sensing elenent and transmtter-to-controller readout
calibration accuracy shall be checked every 2 feet along the axis of the
sensing elenent in the proximty of the sensing elenment, for a maxi mum of
10 readi ngs. These readi ngs shall then be averaged.

3 SI TE TESTI NG
3.1 Cener al

a. Denonstrate conpliance of the BACS with the contract docunents.
Furni sh personnel, equi pnent, instrumentation, and supplies necessary
to performsite testing. Ensure that tests are perfornmed by conpetent
enpl oyees of the DDC systeminstaller or the DDC system nanufacturer
regularly enployed in the testing and calibration of DDC systens.

b. Tests are subject to oversight and approval by the Contracting
Oficer. The testing shall not be run during schedul ed seasonal
of f-periods of heating and cooling systens. Perfornance verification
test shall ensure proper execution of the sequence of operation and
proper tuning of control | oops.

c. Obtain approval of the plan for each phase of testing before
begi nni ng that phase of testing. Gve to the Contracting Oficer
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witten notification of planned testing at |east 30 days prior to test.
Notification shall be acconpani ed by the proposed test procedures. In
no case will the Contractor be allowed to start testing without witten
Gover nrent approval of test procedures. The test procedures shal
consi st of detailed instructions for conplete testing to prove
performance of the heating, ventilating and air-conditioning system and
digital control system Conduct perfornance verification test during
one week of continuous HVAC and DDC systens operation and before final
accept ance of work.

Performance Verification Test
procedures shall include tests outlined in the follow ng paragraphs.

a. Check the operation of each output to verify correct operation
Conmmand digital outputs on and of f. Conmand anal og outputs to nini mum
range, such as 4 mA, and maxi mum range, such as 20 mA, neasure and
record comanded and actual output values. Docunent each conmand and
result for the test report.

b. Wth the digital controller, apply a control signal to each
actuator and verify that the actuator operates properly fromits normal
position to full range of stroke position. Record actual spring ranges
and nornal positions for all nodul ating control valves and danpers.

I ncl ude docunentation in the test report.

c. Denonstrate that programmng is not |lost after a power failure,
and digital controllers automatically resume proper control after a
power failure.

d. Show that surge protection, neeting the requirenents of this
specification, has been installed on incomng power to the digita
controllers and on comuni cations |ines.

e. Furnish the Governnent graphed trends to show the sequence of
operation is executed in correct order. Denpbnstrate the HVAC system
operates properly through the conpl ete sequence of operation, for
exanpl e seasonal, occupi ed/ unoccupi ed, warmup. Denopnstrate proper
control systemresponse for abnormal conditions for which there is a
speci fied response by sinulating these conditions. Denonstrate
hardware interlocks and safeties work. Denobnstrate the control system
perforns the correct sequence of control after a | oss of power.

f. Furnish the Governnent graphed trends of control |oops to
denonstrate the control loop is stable and that setpoint is maintained.
Control | oop response shall respond to setpoint changes and stabilize
in 1l mnute. Control loop trend data shall be instantaneous and the
time between data points shall not be greater than one mnute.

Test Reporting for Performance Verification Tests

a. Docurment all tests with detailed test results. Explain in
detail the nature of each failure and corrective action taken

b. After the Performance Verification Tests, identify, detern ne
causes, replace, repair or calibrate equipnment that fails to neet the
specification, and deliver a witten report to the Government.

c. Provide a witten report containing test docunentation after
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the Performance Verification Tests. Convene a test review neeting at
the job site to present the results to the Governnent. As part of this
test review neeting, denonstrate by performing all portions of the
performance verification test that each failure has been corrected.
Based on the report and test review neeting, the Governnent will
determ ne either the restart point or successful conpletion of testing.
Do not conmence retesting until after receipt of witten notification
by the Governnent. At the conclusion of retesting, assessnment wll be
repeat ed.

-- End of Section --
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SECTI ON 15995A

COW SSI ONI NG OF HVAC SYSTEMS

PART 1 GENERAL

1.

1.

1 SUBM TTALS

CGovernment approval is required for submittals with a "G designation
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES

SD- 03 Product Data
Conmi ssi oni ng Teanm 1Q

Li st of team nembers who will represent the Contractor in the
pre-comm ssi oni ng checks and functional performance testing, at
| east 2 weeks prior to the start of pre-comm ssioning checks.
Proposed revision to the list, prior to the start of the inpacted
wor k.

Test Procedures; 10

Det ai | ed procedures for pre-comm ssioning checks and functiona
performance tests, at least 4 weeks prior to the start of
pre- conm ssi oni ng checks.

Test Schedule; G RE

Schedul e for pre-comi ssioning checks and functional perfornance
tests, at least 2 weeks prior to the start of pre-comi ssioning

checks.
SD- 06 Test Reports

Test Reports; G RE

Conpl et ed pre-comm ssioning checklists and functional perfornmance
test checklists organized by system and by subsystem and submitted
as one package. The results of failed tests shall be included
along with a description of the corrective action taken

2 SEQUENCI NG AND SCHEDULI NG

The work described in this Section shall begin only after all work required
in related Sections, including Section 15950A HEATI NG VENTI LATI NG AND Al R
CONDI TI ONI NG (HVAC) CONTROL SYSTEMS and Section 15990A TESTI NG ADJUSTI NG
AND BALANCI NG OF HVAC SYSTEMS, has been successfully conpleted, and all

test and inspection reports and operati on and mai nt enance nanual s required
in these Sections have been subnitted and approved.

PART 2 PRODUCTS  (Not Applicable)
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PART 3 EXECUTI ON

3.

1 COW SSI ONI NG TEAM AND CHECKLI STS

The Contractor shall designate team menbers to participate in the
pre-comm ssi oni ng checks and the functional performance testing specified
herein. In addition, the Governnent will be represented by a
representative of the Contracting Officer, the Design Agent's
Representative, and the Using Agency. The team nmenbers shall be as foll ows:

Desi gnhati on Functi on
Q Contractor's Chief Quality Control Representative
M Contractor's Mechani cal Representative
E Contractor's Electrical Representative
T Contractor's Testing, Adjusting, and Bal anci ng
Representati ve
C Contractor's Controls Representative
D Desi gn Agent's Representative
(@) Contracting O ficer's Representative
U Usi ng Agency's Representative

Each checkli st shown in appendices A and B shall be conpleted by the

conmmi ssioning team Acceptance by each comm ssioni ng team nenber of each
pre-comm ssioning checklist itemshall be indicated by initials and date
unless an "X" is shown indicating that participation by that individual is
not required. Acceptance by each conmi ssioning team menber of each
functional performance test checklist shall be indicated by signhature and
dat e.

.2 TESTS

The pre-comm ssi oni ng checks and functional performance tests shall be
performed in a manner which essentially duplicates the checking, testing,
and inspection methods established in the related Sections. \Were
checking, testing, and inspection nethods are not specified in other
Sections, nethods shall be established which will provide the infornation
required. Testing and verification required by this section shall be
performed during the Conmi ssioning phase. Requirements in related Sections
are independent fromthe requirenents of this Section and shall not be used
to satisfy any of the requirenents specified in this Section. The
Contractor shall provide all materials, services, and | abor required to
performthe pre-conm ssioning checks and functional performance tests. A
pre-comm ssi oni ng check or functional performance test shall be aborted if
any system deficiency prevents the successful conpletion of the test or if
any participating non-Gover nment conmi ssioning team nmenber of which
participation is specified is not present for the test. The Contractor
shal | reinburse the CGovernnment for all costs associated with effort | ost
due to tests that are aborted. These costs shall include salary, trave
costs and per diem (where applicable) for Governnent comm ssioning team
menbers.

2.1 Pr e- Conmi ssi oni ng Checks

Pr e- conmi ssi oni ng checks shall be perforned for the itens indicated on the
checklists in Appendix A Deficiencies discovered during these checks
shall be corrected and retested in accordance with the applicable contract
requirenents
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2.2 Functi onal Perfornmance Tests

Functional performance tests shall be perforned for the itenms indicated on
the checklists in Appendix B. Functional performance tests shall begin
only after all pre-comm ssioning checks have been successfully conpl et ed.
Tests shall prove all npbdes of the sequences of operation, and shall verify
all other relevant contract requirenents. Tests shall begin wth equipnent
or conponents and shall progress through subsystens to conpl ete systens.
Upon failure of any functional performance test checklist item the
Contractor shall correct all deficiencies in accordance with the applicable
contract requirements. The checklist shall then be repeated until it has
been conpleted with no errors.
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APPENDI X A

PRE- COMM SSI ONI NG CHECKLI STS

Pr e- conmi ssi oni ng checklist - Piping
For Chilled Water and Hot Water Piping System
Checklist Item Q M E T C D O U

Install ati on

a. Piping conplete. XX
b. As-built shop draw ngs submtted. X
c. Piping flushed and cl eaned. XX
d. Strainers cleaned. XX
e. Valves installed as required. X
f. Piping insulated as required. XX
g. Thernoneters and gauges installed as

required. X
h. Verify operation of valves. .
i. Air vents installed as specified. I G G G
j. Flexible connectors installed as specified =~ X X Xx
k. Verify that piping has been | abel ed and

val ves identified as specified. . ¢
Testing, Adjusting, and Bal anci ng ( TAB)
a. Hydrostatic test conplete. X
b. TAB operation conplete. X
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Pr e- commi ssi oni ng Checklist - Ductwork

For Air Handler: AHUlL, ERU AMIO2]J

Checklist Item Q M E T C D O U

Installation

a. Ductwork conplete. X X ___
b. As-built shop draw ngs submtted. X
c. Ductwork |eak test conplete. X X ___

NOTE: The first bracketed itemd will be used for Arny projects, the
second for Air Force projects.

d. Fire danpers, snoke danpers, and
access doors installed as required with
installation of each verified by the
specified team nenbers initialing each
| ocation on a copy of the as-built
dr awi ngs. X X

e. Ductwork insulated as required. X X

f. Thernoneters and gauges installed as

required.
g. Verify open/closed status of danpers. XX
h. Verify snoke danpers operation. X
i. Flexible connectors installed as specified X _ x

Testing, Adjusting, and Bal anci ng ( TAB)

a. TAB operation conplete. X X
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Pr e- commi ssi oni ng Checklist - Punps

For Punmp: HP1, HP2, CP1, CP2, BPl1l, AND HWCP1

Checklist Item Q M E T C D O U

Installation

a. Punps grouted in place. D G G G
b. Punp vibration isolation devices

functional. X X x
c. Pump/notor coupling alignment verified. X X X
d. Piping systeminstalled. D G G G
e. Piping system pressure tested. X X x
f. Punp not | eaking. D G G G
g. Field assenbled couplings aligned to

nmeet nanufacturer's prescribed tol erances. X x x
El ectri cal
a. Power available to punp di sconnect. XX
b. Punp rotation verified. . Xx
c. Control systeminterlocks functional. D ¢
d. Verify that power disconnect is |ocated

within sight of the unit it controls. X
Testing, Adjusting, and Bal anci ng ( TAB)
a. Pressure/tenperature gauges installed. XX
b. Piping system cl eaned. I G G G
c. Chenical water treatnment conplete. X X x
d. Water bal ance conpl ete. XX
e. Water bal ance with design maximumflow X X
f. TAB Report submtted. X
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Pr e- conmi ssi oni ng Checklist - Packaged Air Cooled Chiller

For Chiller: CH1

Checklist Item Q M E T C D O U

Installation

a. Chiller properly piped. X
b. Chilled water pipe |eak tested. X X x
c. Verify that refrigerant used conplies

wi th specified requirenents. I G G G
d. Any damage to coil fins has been repaired. X X
e. Manufacturer's required nai ntenance

cl earance provi ded. X X x
El ectri cal
a. Power available to unit disconnect. D ¢
b. Power available to unit control panel. D ¢

c. Separate power is supplied to electric

heati ng tape. X
d. Verify that power disconnect is |ocated

within sight of the unit it controls. X
Control s

a. Factory startup and checkout conplete.

b. Chiller safety/protection devices tested.

c. Chilled water flow switch install ed.

d. Chilled water flow switch tested

X X X X X

e. Chilled water punp interlock install ed.

X X X X X X

f. Chilled water punp interlock tested.
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Pr e- commi ssi oni ng Checklist - Hot Water Boil er

For Boiler: Bl

Checklist Item Q M E T C D O U

Installation

a. Boiler flue installed. X
b. Boiler hot water piping installed. X
c. Boiler hot water piping tested. X X
d. Boiler makeup water piping installed. X
g. Boiler gas piping installed. X X X
h. Boiler gas piping tested. X X X
i. Mnufacturer's required naintenance
cl earance provi ded. X
Startup
a. Boiler systemcleaned and filled with
treated water. X
b. Boiler safety/protection devices,
i ncludi ng hi gh tenmperature burner shut-off,
| ow water cutoff, flame failure, pre and post
purge, have been tested. X
c. Verify that PRV rating conforns to boiler
rating. X
d. Boiler water treatnent system functional . X X
e. Boiler startup and checkout conplete. X X
f. Conbustion efficiency denonstrated. X X
El ectri cal
a. Verify that power disconnect is |ocated
within sight of the unit served. X
Control s
a. Hot water punp interlock installed. X
b. Hot water punp interlock tested. X
c. Hot water heating system bal anced. X X
d. Hot water heating controls operational. X X
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Pr e- commi ssi oni ng Checklist - Fan Coil Unit

For Fan Coil Unit: FCX, FC2 THRU FCB (Al units as schedul ed)

Checklist Item Q M E T C D O U

Installation

a. Vibration isolation devices install ed. D G G G
b. Access doors/renovabl e panels are operable

and seal ed. - X __ X ___ ___ ___
c. Casing undamaged. I G G G
d. Insulation undamaged. D G G G
e. Condensate drai nage i s unobstructed. X X x
f. Fan belt adjusted. D G S
g. Any damage to coil fins has been repaired. X X
h. Manufacturer's required nai ntenance

cl earance provi ded. X X x
El ectri cal
a. Power available to unit disconnect. D ¢
b. Power available to unit control panel. D ¢
c. Proper motor rotation verified. x
d. Verify that power disconnect is |ocated

within sight of the unit it controls. D ¢
Coils
a. Chilled water piping properly connected. X X X _
b. Chilled water piping pressure tested. X X x
c. Hot water piping properly connected. X
d. Hot water piping pressure tested. X
Control s
a. Control valves/actuators properly

i nstall ed. X
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Pr e- commi ssi oni ng Checklist - Fan Coil Unit

For Fan Coil Unit: FCX, FC2 THRU FCB (Al units as schedul ed)

Checklist Item Q M E T C D O U
b. Control val ves/actuators operable. X X

c. Verify proper location and installation
of thernostat. X

Testing, Adjusting, and Bal anci ng ( TAB)

a. Construction filters renoved and repl aced. X

b. TAB results +10% -0% of L/s
shown on draw ngs

c. TAB Report submtted. X X
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Pr e- commi ssi oni ng Checklist - Ventilation Fan

For Exhaust Fan: VF1

Checklist Item Q M E T C D O U

Installation

a. Fan belt adj usted. D G S
El ectri cal

a. Power available to fan disconnect. D ¢

b. Proper notor rotation verified. X

c. Verify that power disconnect is |ocated

within sight of the unit it controls. D ¢
Control s
a. Control interlocks properly installed. X
b. Control interlocks operable. D ¢
c. Danpers/actuators properly installed. X
d. Danpers/actuators operable. X

e. Verify proper location and installation of
t her nost at . X

Testing, Adjusting, and Bal anci ng ( TAB)

a. TAB results +10%-0%to L/s
shown on draw ngs X X

b. TAB Report subnitted. X X
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Pr e- commi ssi oni ng Checklist - HVAC System Control s

For HVAC System  AHULl, [AMD02] ERUERY, Bl AND PUMPS, CH1 AND PUMPS, FCX AND
FC2 THROUGH FC8 (all listed units)

Checklist Item Q M E T C D O U
Install ati on

a. As-built shop drawi ngs submtted. X X

b. Layout of control panel natches draw ngs. X X

c. Framed instructions nmounted in or near
control panel. X X

d. Conponents properly |labeled (on inside and
out si de of panel). X X

e. Control conponents wired to
each | abeled terminal strip. X X

f. EMCS connection nade to each | abel ed
termnal strip as shown. X X

g. Control wiring |abeled at all

term nations, splices, and junctions. X X
h. Shielded wiring used on electronic sensors. X X
Mai n Power
a. 110 volt AC power available to panel. X

Testing, Conmi ssioning, and Bal anci ng

a. Testing, Conmm ssioning, and Bal anci ng
Report submtted. X
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Pr e- conmi ssi oni ng Checklist - Air Handling Unit

For Air Handling Unit: AHUL [ AMD02] ANBD—ERU

Checklist Item Q M E T C D O U

Installation

a. Vibration isolation devices install ed. X X x
b. Inspection and access doors are operable

and seal ed. X X __
c. Casing undamaged. X X x
d. Insulation undamaged. X X x
e. Condensate drai nage i s unobstructed. X x x
f. Fan belt adjusted. X X
g. Any damage to coil fins has been repaired. x __x _ __ _
h. Manufacturer's required nai ntenance

cl earance provi ded. X x x
El ectri cal
a. Power available to unit disconnect. XX
b. Power available to unit control panel. - X
c. Proper motor rotation verified. X

d. Verify that power disconnect is |ocated
within sight of the unit it controls. X

e—Power—avatlable to—electricheatingecotrt— — — —— X—————————
Coil s

a. Chilled water piping properly connected. X

b. Chilled water piping pressure tested. X X x
c. Hot water piping properly connected. - X

d. Hot water piping pressure tested. X x

e. Ar vents installed on water coils with
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Pr e- conmi ssi oni ng Checklist - Air Handling Unit

For Air Handling Unit: AHUL [ AMD02] ANBD—ERU

Checklist Item Q M E T C D O U
shut of f val ves as specified. X X X
f. Any damage to coil fins has been repaired. X X
Control s
a. Control valves/actuators properly
i nstall ed. X
b. Control valves/actuators operable. X
c. Danpers/actuators properly installed. X
d. Danpers/actuators operable. X
e. Verify proper location and installation
of thernostat. X
Testing, Adjusting, and Bal anci ng ( TAB)
a. Construction filters renmoved and repl aced. X X
b. TAB results +10%-0%L/s
shown on dr awi ngs. X X
c. TAB Report submitted. X X
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[ AMDO2] Pr e- conmi ssi oni ng Checklist - Energy Recovery Unit

For Energy Recovery Unit: ERU

Checklist Item Q M E T C D (@)

21118

Installation

a. Vibration isolation devices installed. X X X
b. Inspection and access doors are operable

and seal ed. X X
c. Casing undamaged. _ X X X
d. Insulation undamaged. _ X X X
e. Condensate drainage i s unobstructed. X X X
f. Fan belt adjusted. _ X X
g. Any damage to coil fins has been repaired. X X
h. Manufacturer's required naintenance

cl earance provi ded. X X X
El ectri cal
a. Power available to unit disconnect. X X
b. Power available to unit control panel. X
c. Proper supply fan notor rotation verified. _ X
d. Proper return/exhaust fan notor rotation

verified
e. Proper enthal py wheel rotation verified
f. Verify that power disconnect is |ocated

within sight of the unit it controls. X
Coils
a. Chilled water piping properly connected. X
b. Chilled water piping pressure tested. X X X
C. Hot water piping properly connected. X
d. Hot water piping pressure tested. X X
e. Ar vents installed on water coils with

shut of f val ves as specified. X X X

f. Any damage to coil fins has been repaired. X X
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[ AMDO2] Pr e- conmi ssi oni ng Checklist - Energy Recovery Unit
For Energy Recovery Unit: ERU
Checklist Item Q M E T C D O u
Controls
a. Control valves/actuators properly

install ed. X
b. Control valves/actuators operable. X
c. Danpers/actuators properly installed. X
d. Danpers/actuators operable. X
Testing, Adjusting, and Bal anci ng (TAB)
a. Construction filters renoved and repl aced. X X
b. TAB results +10%-0%L/s

shown on dr awi ngs. X X

c. TAB Report submtted. X X
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APPENDI X B

FUNCTI ONAL PERFORVMANCE TESTS CHECKLI STS
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Functi onal Performance Test Checklist - Punps
For Punmp: HP1, HP2, CP1, CP2, BPl, AND HWCP1

Prior to performing this checklist, ensure that for cl osed | oop systens,
systemis pressurized and the nake-up water systemis operational or, for
open | oop systens, that the sunps are filled to the proper |evel.

1. Activate punp start using control system commands (all possible
conbi nation, on/auto, etc.). N AUTO OFF

a. Verify pressure drop across strainer

Strainer inlet pressure kPa ( psi g)
Strainer outlet pressure kPa ( psi g)

b. Verify punp inlet/outlet pressure reading, conpare to Testing,
Adj usting, and Bal ancing (TAB) Report, punp design conditions, and punp
manuf acturer's performance.

DESI GN SYSTEM TEST ACTUAL
Pump inlet pressure (kPa gauge)
Pump outl et pressure (kPa gauge)

c. Operate punp at shutoff and at 100 percent of designed flow when
all components are in full flow Plot test readings on punmp curve and
conpare results agai nst readings taken from fl ow nmeasuri ng devi ces.

SHUTOFF 100 percent
Pump inlet pressure (kPa gauge)
Punp outl et pressure
Pump flow rate (L/s)

d. Operate punp at shutoff and at mnimumflow or when all conponents
are in full by-pass. Plot test readings on punp curve and conpare results
agai nst readings taken from fl ow neasuri ng devi ces.

SHUTOFF 100 percent
Pump inlet pressure (kPa gauge)
Pump outl et pressure
Pump flow rate (L/s)

2. Verify nmotor anperage each phase and voltage phase to phase and
phase to ground for both the full flow and the ninimum flow conditions.

a. Full flow

PHASE 1 PHASE 2 PHASE 3
Anper age
Vol t age
Vol t age
Vol tage to ground

b. M ni mum f | ow:
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Functi onal Perfornmance Test Checklist - Punps
For Punp: HP1, HP2, CP1, CP2, BPl, AND HWCP1

PHASE 1 PHASE 2 PHASE 3
Anper age
Vol t age
Vol t age
Vol tage to ground

3. Unusual vibration, noise, etc.

4. Certification: W the undersigned have wi tnessed the above functi onal
performance tests and certify that the itemtested has net the performance
requirenents in this section of the specifications.

Si gnature and Date

Contractor's Chief Quality Control Representative

Contractor's Mechani cal Representative

Contractor's Electrical Representative

Contractor's Testing, Adjusting and Bal anci ng Representative

Contractor's Controls Representative

Contracting O ficer's Representative

Usi ng Agency's Representative
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Functi onal Perfornmance Test Checklist - Air Handling Unit

For Air Handling Unit: AHUL [ AMD02] ANBD—ERU

1. Functional Performance Test: Contractor shall verify operation of air
handl i ng unit as per specification including the foll ow ng:

a. The follow ng shall be verified when the Fsupply fan operating}__
Fsupplby—and-returnfans—operating} node is

initiated:

(1) Al danpers in nornal position.

(2) Al valves in normal position.

(3) Systemsafeties allow start if safety conditions are net.
b. COccupied node of operation - econom zer de-energized.

(1) CQutside air danper at mininmum position.

(2) Return air danper open.

(3) Relief air danper at ninimm position

(4) Chilled water control valve nodul ating to nmaintain space
cooling tenperature set point.

(5) Hot water control valve nodulating to nmaintain space heating
tenperature set point input fromoutside air tenperature controller.

d. Unoccupi ed node of operation

(1) Al danpers in normal position.

(2) Verify lowlimt space tenperature is naintai ned as specified
i n sequence of operation.

e. The follow ng shall be verified when the supply fan of f —er—suppby—
and—exhaust—{ans—of fnpde—is—initiated:

(1) Al danpers in normal position.

(2) Al valves in normal position.

(3) Fan de-energizes.
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FY 03 Student Dormitory 21118
ACCOVPANYI NG AMENDMENT NO. 2 TO SOLI Cl TATI ON NO. DACA63- 03- R- 0003

Functi onal Perfornmance Test Checklist - Air Handling Unit

For Air Handling Unit: AHUL [ AMD02] ANBD—ERU

f. Verify cooling coil and heating coil operation by varying
thernostat set point fromcooling set point to heating set point and
returning to cooling set point.

g. Verify safety shut down initiated by snoke detectors.

h. Verify safety shut down initiated by | ow tenperature protection
t her nost at .

2. Certification: W the undersigned have w tnessed the above functiona
performance tests and certify that the itemtested has nmet the performance
requirenents in this section of the specifications.

Si gnature and Date

Contractor's Chief Quality Control Representative

Contractor's Mechani cal Representative

Contractor's Electrical Representative

Contractor's Testing, Adjusting and Bal anci ng Representative

Contractor's Controls Representative

Contracting O ficer's Representative

Usi ng Agency's Representative
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FY 03 Student Dormtory 21118
ACCOVPANYI NG AMENDMENT NO. 2 TO SOLI Cl TATI ON NO. DACA63- 03- R- 0003

[ AMDO2] Functional Perfornmance Test Checklist - Energy Recovery Unit

For Energy Recovery Unit: ERU

1. Functional Performance Test: Contractor shall verify operation of air
handling unit as per specification including the foll ow ng:

a. The following shall be verified when the supply and return fans
operating node is initiated:

(1) Al danpers in normal position.

(2) Al valves in normal position.

(3) System safeties allow start if safety conditions are net.

b. Mde of operation.

(1) CQutside air danper open.

(3) Chilled water control valve nmodulating to nmintain discharge
cooling tenperature set point or dewpoint set point.

(5) Hot water control valve nodulating to nmintain discharge
heating tenperature set point.

f. Verify cooling coil and heating coil operation by varying di scharge
set point fromcooling set point to heating set point and returning to
cooling set point.

g. Verify cooling coil de-hunmidification by varying supply air
dewpoi nt set point.

g. Verify safety shut down initiated by snoke detectors.

h. Verify safety shut down initiated by | ow tenperature protection
t her nost at .

2. Certification: W the undersigned have w tnessed the above functi onal
performance tests and certify that the itemtested has net the perfornance
requirenents in this section of the specifications.

Si gnature and Date

Contractor's Chief Quality Control Representative

Contractor's Mechani cal Representative

Contractor's Electrical Representative

Contractor's Testing, Adjusting and Bal anci ng Representative

Contractor's Controls Representative
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FY 03 Student Dormtory 21118
ACCOVPANYI NG AMENDMENT NO. 2 TO SOLI Cl TATI ON NO. DACA63- 03- R- 0003

[ AMDO2] Functional Perfornmance Test Checklist - Energy Recovery Unit

For Energy Recovery Unit: ERU
Contracting Oficer's Representative

Usi ng Agency's Representative
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FY 03 Student Dormitory 21118
ACCOVPANYI NG AMENDMENT NO. 2 TO SOLI Cl TATI ON NO. DACA63- 03- R- 0003

Functi onal Perfornmance Test Checklist - Packaged Air Cooled Chiller
For Chiller: CH1

1. Functional Performance Test: Contractor shall denonstrate operation of
chilled water systemas per specifications including the following: Start
buil ding air handler to provide load for chiller. Activate controls system
chiller start sequence as follows.

a. Start chilled water punp and establish chilled water flow. Verify
chiller-chilled water proof-of-flow switch operation

b. Verify control system energizes chiller start sequence.

c. Verify chiller senses chilled water tenperature above set point and
control system activates chiller start.

d. Verify functioning of "soft start" sequence.

e. Shut off air handling equi pnment to renpve |oad on chilled water
system Verify chiller shutdown sequence is initiated and acconplished after
load is renoved.

f. Restart air handling equi pmrent one mnute after chiller shut down.
Verify chiller restart sequence.

2. Verify chiller inlet/outlet pressure reading, conmpare to Testing,
Adj usting, and Bal ancing (TAB) Report, chiller design conditions, and chiller
manuf acturer's perfornmance data.

DESI GN SYSTEM TEST  ACTUAL
Chiller inlet pressure (kPa gauge)

Chiller outlet pressure (kPa gauge)

3. Verify chiller anperage each phase and vol tage phase-to-phase and
phase-t o- ground.

PHASE 1 PHASE 2 PHASE 3
Anper age
Vol t age
Vol t age
Vol tage to ground

4. Record the follow ng information:

Anmbi ent dry bulb tenperature degrees C
Anmbi ent wet bul b tenperature degrees C
Entering chilled water tenperature degrees C
Leaving chilled water tenperature degrees C

5. Unusual vibration, noise, etc.
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FY 03 Student Dormitory 21118
ACCOVPANYI NG AMENDMENT NO. 2 TO SOLI Cl TATI ON NO. DACA63- 03- R- 0003
Functi onal Perfornmance Test Checklist - Packaged Air Cooled Chiller
For Chiller: CH1
6. Certification: W the undersigned have w tnessed the above functi onal
performance tests and certify that the itemtested has net the performance
requirenents in this section of the specifications.

Si gnature and Date

Contractor's Chief Quality Control Representative

Contractor's Mechani cal Representative

Contractor's Electrical Representative

Contractor's Testing, Adjusting and Bal anci ng Representative

Contractor's Controls Representative

Contracting O ficer's Representative

Usi ng Agency's Representative
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FY 03 Student Dormitory 21118
ACCOVPANYI NG AMENDMENT NO. 2 TO SOLI Cl TATI ON NO. DACA63- 03- R- 0003

Functi onal Performance Test Checklist - Hot Water Boiler
For Boil er: Bl

1. Functional Performance Test: Contractor shall denonstrate operation of
hot water system as per specifications including the follow ng: Start
bui | di ng heating equi pment to provide load for boiler. Activate controls
system boiler start sequence as foll ows.

a. Start hot water punp and establish hot water flow. Verify boiler
hot water proof-of-flow switch operation

b. Verify control system energizes boiler start sequence.

c. Verify boiler senses hot water tenperature bel ow set point and
control system activates boiler start.

d. Shut off building heating equipnent to renove | oad on hot water
system Verify boiler shutdown sequence is initiated and acconplished after
|l oad is renoved.

2. Verify boiler inlet/outlet pressure reading, conpare to Test and
Bal ance (TAB) Report, boiler design conditions, and boiler nmanufacturer's
perfornmance data.

DESI GN SYSTEM TEST ACTUAL

Boiler inlet pressure (kPa gauge)
Boi l er outlet pressure (kPa gauge)
Boiler flowrate (L/s)
Fl ue-gas tenperature at boiler outlet
Percent carbon dioxide in flue-gas
Draft at boiler flue-gas exit
Draft or pressure in furnace
Stack enission pollutants
concentration
Fuel type
Conmbustion efficiency

3. Record the follow ng information:
Anbi ent tenperature degrees C
Entering hot water tenperature degrees C
Leavi ng hot water tenperature degrees C

4. Verify tenperatures in item3 are in accordance with the reset
schedul e.

5. Verify proper operation of boiler safeties.

6. Unusual vibration, noise, etc.
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FY 03 Student Dormitory 21118
ACCOVPANYI NG AMENDMENT NO. 2 TO SOLI Cl TATI ON NO. DACA63- 03- R- 0003

Functi onal Performance Test Checklist - Hot Water Boiler

For Boil er: Bl

7. Visually check refractory for cracks or spalling and refractory and
tubes for flane inpingenment.

8. Certification: W the undersigned have w tnessed the above functiona
performance tests and certify that the itemtested has nmet the performance
requirenents in this section of the specifications.

Si gnature and Date

Contractor's Chief Quality Control Representative

Contractor's Mechani cal Representative

Contractor's Electrical Representative

Contractor's Testing, Adjusting and Bal anci ng Representative

Contractor's Controls Representative

Contracting OFficer's Representative

Usi ng Agency's Representative
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FY 03 Student Dormitory 21118
ACCOVPANYI NG AMENDMENT NO. 2 TO SOLI Cl TATI ON NO. DACA63- 03- R- 0003

Functi onal Performance Test Checklist - Fan Coil Units

The Contracting Officer will select fan coil units to be spot-checked
during the functional performance test. The nunber of termnals shall not
exceed 10 percent in the living units and 12 units in the Commons
area, 4 per floor.

1. Functional Performance Test: Contractor shall denonstrate operation of
sel ected fan coils as per specifications including the foll ow ng:

a. Cooling only fan coils:
(1) Verify fan coil unit response to roomtenperature set point

adjustment. Changes to be cooling set point to cooling set point mnus 10
degrees and return to cooling set point.

(2) Check blower fan air flow L/s
Check blower fan air flow.

(3) Check cooling coil water flow L/s
Check cooling coil water flow

(4) Verify proper operation of cooling water control valve.
b. Cooling/heating fan coils:
(1) Verify fan coil unit response to roomtenperature set point

adjustment. Changes to be cooling set point to heating set point and return
to cooling set point.

(2) Check blower fan air flow L/s
Check blower fan air flow

(3) Check cooling coil water flow L/s
Check cooling coil water flow

(4) Verify proper operation of cooling water control valve.

(5) Check cooling node inlet air tenperature. degrees C
Check cooling node inlet air tenperature.

(6) Check cooling node outlet air tenperature. degrees C
Check cooling node outlet air tenperature.

(7) Check heating coil water flow L/s
Check heating coil water flow

(8) Verify proper operation of heating water control valve.

(9) Check heating node inlet air tenperature. degrees C
Check heating node inlet air tenperature.

(10) Check heating node outlet air tenperature. degrees C
Check heating node outlet air tenperature.

2. Certification: W the undersigned have w tnessed the above functiona

performance tests and certify that the itemtested has nmet the performance
requirenents in this section of the specifications.
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FY 03 Student Dormitory 21118
ACCOVPANYI NG AVENDMVENT NO. 2 TO SOLI Cl TATI ON NO. DACA63- 03- R- 0003
Functi onal Performance Test Checklist - Fan Coil Units
Si gnature and Date

Contractor's Chief Quality Control Representative

Contractor's Mechani cal Representative

Contractor's Electrical Representative

Contractor's Testing, Adjusting and Bal anci ng Representative

Contractor's Controls Representative

Contracting O ficer's Representative

Usi ng Agency's Representative
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FY 03 Student Dormitory 21118
ACCOVPANYI NG AMENDMENT NO. 2 TO SOLI Cl TATI ON NO. DACA63- 03- R- 0003

Functi onal Performance Test Checklist - HVAC Controls

For HVAC System AHUL, ERU, Bl AND PUWPS, CHl1 AND PUMPS, FCX AND FD2 THROUGH
FC8 (all listed units)

The Contracting Officer will select HVAC control systens to undergo
functional performance testing. The number of systems shall not exceed
10 percent

1. Functional Performance Test: Contractor shall verify operation of HVAC
controls by performng the follow ng tests:

a. Verify that controller is nmaintaining the set point by nanually
nmeasuring the controlled variable with a thernmoneter, sling psychroneter,
i nclined manoneter, etc.

b. Verify sensor/controller conbination by nanually nmeasuring the
controll ed medium Take readings fromcontrol panel display and conpare
readi ngs taken nanually. Record all readings.

Sensor
Manual neasurement
Panel reading val ue

c. Verify systemstability by changing the controller set point as
fol |l ows:

(1) Air tenmperature - 10 degrees F

(2) Water tenperature - 10 degrees F

(3) Static pressure - 10 percent of set point
(4) Relative humidity - percent (RH)

The control system shall be observed for 10 minutes after the change in set
point. Instability or excessive hunting will be unacceptable.

d. Verify interlock with other HVAC control s.
e. Verify interlock with fire alarmcontrol panel

f. Verify interlock with EMCS

2. Verify that operation of control systemconforns to that specified in
t he sequence of operation.

3. Certification: W the undersigned have w tnessed the above functiona
performance tests and certify that the itemtested has nmet the performance
requirenents in this section of the specifications.

Si gnature and Date

Contractor's Chief Quality Control Representative

Contractor's Mechani cal Representative
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FY 03 Student Dormitory 21118
ACCOVPANYI NG AVENDMVENT NO. 2 TO SOLI Cl TATI ON NO. DACA63- 03- R- 0003
Functi onal Performance Test Checklist - HVAC Controls

For HVAC System AHUL, ERU, Bl AND PUWPS, CHl1 AND PUMPS, FCX AND FD2 THROUGH
FC8 (all listed units)

Contractor's Electrical Representative

Contractor's Testing, Adjusting and Bal anci ng Representative

Contractor's Controls Representative

Contractor's Oficer's Representative

Usi ng Agency's Representative

-- End of Section --
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