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Item 14. Conti nued.

a. Bidding Schedule.- Delete the note pertaining to the Bidding Schedul e and
add the acconpanyi ng new Bi ddi ng Schedul e, bearing the notati on "ACCOVWANYI NG
AMENDMENT NO. 0001 TO SOLI Cl TATI ON NO. DACA63- 98- B- 0048".

b. Specifications.- The following |isted sections shall be voided and the
acconpanyi ng new sections of the same title and nunber, each bearing the
not ati on " ACCOVPANYlI NG AMENDVENT NO. 0001 TO SOLI Cl TATI ON NO. DACA63- 98- B-
0048, " shall be substituted therefor:

Section No. Title
02685 GAS DI STRI BUTI ON SYSTEMS
02831A FENCE, CHAI N- LI NK
04200 CONCRETE MASONRY UNI TS
11410A WASTE TREATMENT SYSTEMS
14622 MONORAI LS W TH MANUAL HO ST
15400 PLUMBI NG, GENERAL PURPGCSE
15895 Al R SUPPLY, DI STRI BUTI ON, VENTI LATI ON AND EXHAUST SYSTEM
15950 HEATI NG, VENTI LATI NG AND Al R CONDI TI ONI NG ( HVAC) CONTROL SYSTEMS

c. Drawings.- The drawings |listed bel ow shall be voided and the attached new
drawi ngs of the same nunber, each bearing the notation "AM #0001,” shall be
substituted therefor:

Sequence No. Sheet No. Title
Seq 1 (€7] Index and Vicinity Mp
Seq 3 c1 Denolition Plan
Seq 4 c2 Pavi ng and Di nensional Control Plan
Seq 5 C3 Gradi ng Pl an
Seq 6 07! Uility Plan
Seq 7 c5 Uility Profiles
Seq 8 (6] Lift Station
Seq 9 c7 Civil Details
Seq 10 Cc8 Civil Details
Seq 11 Al. 1 Fl oor Pl an
Seq 18 A6. 1 Enl arged Fl oor Pl an
Seq 19 AB. 2 Interior Elevations
Seq 23 S1 General notes
Seq 24 S2 Foundati on Detail s
Seq 25 S3 Roof and Pl atform Fram ng pl ans
Seq 26 S4 Foundati on Detail s
Seq 28 S6 Fram ng Details
Seq 29 S7 Stack Details
Seq 32 ML. 2 Mechani cal Pl an
Seq 33 ML. 3 Mechani cal One Line Schematic
Seq 34 ML. 4 Mechani cal Detail s
Seq 38 ML. 8 Mechani cal Equi prent and schedul es
Seq 39 M. 1 Pl unmbi ng Pl an
Seq 40 M. 2 Pl unmbi ng Details
Seq 41 M. 3 Pl unmbi ng Details
Seq 42 M. 4 Pl unmbi ng Details
Seq 43 M. 5 Pl umbi ng Ri ser
Seq 54 El.1 El ectrical Lighting Floor plan
Seq 55 El.2 El ectrical Power Floor Plan
Seq 56 El. 3 El ectrical Details and Schedul es
Seq 57 El.4 El ectrical Details and Schedul es
Seq 58 E1.5 El ectrical Details and Schedul es
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ACCOMPANY! NG AMENDMENT NO. 0001 TO SCLI Cl TATI ON NO. DACA63- 98- B- 0048

Corrosion Control Facility (Title)
Laughlin Air Force Base, Texas (Locat i on)

Bl DDI NG SCHEDULE
(To be attached to SF 1442)

BASE BID: Al work required by the plans and specifications exclusive of
work required by Option Bid Itens.

[tem Uni t

No. Description Quantity Uni t Price Amount

0001 Al work required by the plans and specifications for the construction of
the Corrosion Control Facility within the building's five-foot line.

Job Sum * ko $

0002 All site work outside of the building five-foot |ine.

Job Sum * ko $

TOTAL BASE BID $

0003 OPTION NO. 1: All work required by the plans and specifications for the
construction of the Parking Lot serving the new Corrosion Control Facility.
Parking Lot is detailed on Sheets C-2 and C- 6.

TOTAL OPTIONNO. 2 &
0004 OPTION NO. 2: All work required by the plans and specifications for the
construction of the cooling systemfor the Hangar Areas, including but not
limted to the chiller and chilled water punps, valves, and piping:
di stribution chilled water |oop piping system AHUs chilled water coils; and
m scel | aneous system pi pi ng, val ves, and appurtenances, as indicated as Option
1 on the contract draw ngs.

TOTAL OPTION NO. 2 $

TOTAL BID (BASE BID PLUS OPTION NOS. 1 AND 2) $
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ACCOMPANY! NG AMENDMENT NO. 0001 TO SCLI Cl TATI ON NO. DACA63- 98- B- 0048

Solicitation No. DACA63-98-B-0048
Bl DDI NG SCHEDULE (cont)
NOTES:
1. ARI THMETI C DI SCREPANCI ES (EFARS 14. 407-2)
(a) For the purpose of initial evaluation of bids, the following will be

utilized in resolving arithnmetic discrepancies found on the face of the
bi ddi ng schedul e as subm tted by bidders:

(1) Oobviously nisplaced decimal points will be corrected,

(2) In case of discrepancy between unit price and extended price,
the unit price will govern;

(3) Apparent errors in extension of unit prices will be corrected;
and

(4) Apparent errors in addition of |unp-sum and extended prices
will be corrected.

(b) For the purposes of bid evaluation, the Government will proceed on
t he assunption that the bidder intends his bid to be evaluated on the basis of
the unit prices, extensions, and totals arrived at by resolution of arithmetic
di screpanci es as provi ded above and the bid will be so reflected on the
abstract of bids.

(c) These correction procedures shall not be used to resolve any ambiguity
concerning which bid is |ow

2. If anmdification to a bid based on unit prices is subnmitted, which
provides for a lunmp sum adjustnment to the total estinmated cost, the
application of the lunp sum adjustnment to each unit price in the bid schedul e
must be stated. |If it is not stated, the bidder agrees that the |unp sum

adj ustment shall be applied on a pro rata basis to every unit price in the bid
schedul e.

3. Bidders nust bid on all itens.

4. Costs attributable to Division 01 - General Requirements are assumed to be
prorated anong bid itens |isted.

5. Responders are advised that this requirement may be del ayed, cancelled or
revised at any time during the solicitation, selection, evaluation

negoti ati on and/or final award process based on decisions related to DOD
changes in force structure and di sposition of the Armed Forces.

6. For the purpose of this solicitation, the word "item shall be considered
to mean "schedul e" as used in Provision 52.214-0019, CONTRACT AWARD- - SEALED
Bl DDI NG - CONSTRUCTI ON, in Section 00100 | NSTRUCTI ONS, CONDI Tl ONS, AND NOTI CES
TO BI DDERS, excluding additives, deductives, or optional itemns.
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ACCOVPANYI NG AMENDVENT NO. 0001 TO SOLI Cl TATI ON NO. DACA63- 98- B- 0048
Solicitati on No. DACA63-98-B-0048
Bl DDI NG SCHEDULE (cont)

NOTES: (cont)

7. EVALUATI ON OF OPTIONS (JUL 1990) (FAR 52.217-5)

Except when it is determ ned in accordance with FAR 17.206(b) not to be in
the Governnent's best interests, the CGovernment will evaluate offers for award
purposes by adding the total price for all options to the total price for the
basi ¢ requirenent. Evaluation of options will not obligate the Governnent to
exerci se the option(s).

8. OPTION FOR | NCREASED QUANTI TY - SEPARATELY PRI CED LI NE | TEM ( MAR 1989)
(FAR 52.217-7)

The Government may require the conpletion of the nunbered line item
identified in the Bidding Schedul e as an option item in the quantity and at
the price stated in the Bidding Schedule. The Contracting Oficer may
exercise the option by witten notice to the Contractor within the period
specified in the Bidding Schedule. Conpletion of added itenms shall continue
at the same schedule as the Base Bid unless otherw se noted in the SPECI AL
CONTRACT REQUI REMENTS, paragraph 1 entitled COMMENCEMENT, PROSECUTI ON AND
COVPLETI ON OF WORK

9. The Government reserves the right to exercise the option(s) either

singularly or in any conmbination for up to 90 cal endar days after award of the
Base Bid without an increase in the Oferor's Bid Price.

00010-5



ACCOMPANY ING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-98-B-0048

SECTI ON 02685

GAS DI STRI BUTI ON SYSTEMS

12/ 93
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 designation
only.

AMERI CAN GAS ASSCOCI ATI ON (AGA)

\ - AGA- 01-\ (1989) A.G A Plastic Pipe Manual for Gas
Servi ce

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

\ - ANSI B109. 2-\ (1992) Di aphragm Type Gas Di spl acenent Meters
(Over 500 Cubic Feet per Hour Capacity)

AMERI CAN PETROLEUM | NSTI TUTE (API)
\- APl Spec 5L-\ (1995) Line Pipe

\- APl Spec 6D-\ (1994; Specification for Pipeline Valves,
(Gate, Plug, Ball, and Check Val ves)

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

\-ASTM D 2513-\ (1995b) Thernopl astic Gas Pressure Pipe,
Tubing, and Fittings

\-ASTM D 2517-\ (1994) Reinforced Epoxy Resin Gas Pressure
Pi pe and Fittings

\ - ASTM D 2683-\ (1993) Socket-Type Pol yet hyl ene Fittings for
Qut si de Di aneter-Control | ed Pol yet hyl ene Pi pe
and Tubi ng

\-ASTM D 3261-\ (1993) Butt Heat Fusion Pol yet hyl ene (PE)

Plastic Fittings for Polyethylene (PE) Plastic
Pi pe and Tubi ng

\ - ASTM D 3308-\ (1991a) PTFE Resin Skived Tape
\ - ASTM D 3350-\ (1993) Pol yethylene Plastics Pipe and Fittings
Materi al s

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)
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ACCOMPANY ING AMENDMENT NO.

\ - ASME B1. 20. 1-\

\ - ASME B16. 21-\

\ - ASME B16. 40-\

\ - ASME B31. 8-\

0001 TO SOLICITATION NO. DACA63-98-B-0048

(1983; R 1992) Pipe Threads, General Purpose
(I'nch)

(1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

(1985; R 1994) Manual |y Operated Thernopl astic
Gas Shutoffs and Valves in Gas Distribution
Syst ens

(1992; B31.8a; B31.8b; B31.8c) Gas
Transm ssion and Distribution Piping Systens

CODE OF FEDERAL REGULATI ONS ( CFR)

\-49 CFR 192-\

Transportation of Natural and O her Gas by
Pi peline: M ninmm Federal Safety Standards

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

\ - M5S SP-25-\

\ - M5S SP-84-\

NACE | NTERNATI ONAL ( NACE)
\ - NACE RP 0274-\

\ - NACE 0185-\

(1993) Standard Marking System for Val ves,
Fittings, Flanges and Unions

(1990) Valves - Socket Wl ding and Threaded
Ends

(1993) High Voltage Electrical Inspection of
Pi peline Coatings Prior to Installation

(1985) Extruded, Polyolefin Resin Coating
Systens for Underground or Subnerged Pipe

STEEL STRUCTURES PAI NTI NG COUNCI L ( SSPC)

\ - SSPC Pai nt 21-\

\ - SSPC Pai nt 25-\

& - SSPC Pai nt 101-\

&\ - SSPC Pai nt 104-\

\-SSPC SP 1-\

\-SSPC SP 3-\

\-SSPC SP 6-\

\-SSPC SP 7-\

UNDERWRI TERS LABORATORI ES (UL)

(1991) Wiite or Colored Silicone A kyd Pai nt
(1991) Red Iron Oxide, Zinc Oxide, Raw Linseed
Gl and Al kyd Prinmer (wthout Lead and
Chronat e Pi gnents)

(1991) Al umi num Al kyd Pai nt

(1991) Wiite or Tinted Al kyd Pai nt

(1982) Sol vent d eaning

(1995) Power Tool d eaning

(1994) Conmercial Blast C eaning

(1994) Brush-Of Blast C eaning
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ACCOMPANY ING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-98-B-0048

\ - UL-06-\ (1995; Supple) Gas and O | Equi prent Directory

.2 GENERAL REQUI REMENTS
2.1 \*Jointing Pol yethyl ene and Fi bergl ass Pi pi ng*\

Pi pi ng shall be joined by perfornmance qualified joiners using qualified
procedures in accordance with \-AGA-01-\. Manufacturer's prequalified joining
procedures shall be used. Joints shall be inspected by an inspector qualified
in the joining procedures being used and in accordance with \-AGA-01-\.
Joiners and inspectors shall be qualified at the jobsite by a person who has
been trained and certified by the manufacturer of the pipe, to train and
qualify joiners and i nspectors in each joining procedure to be used on the job.
Training shall include use of equipnment, explanation of the procedure, and
successfully nmaking joints which pass tests specified in \-AGA-01-\. The
Contracting Oficer shall be notified at |east 24 hours in advance of the date
to qualify joiners and inspectors.

. 2.2 St andard Products

Mat eri al s and equi pnent shall be the standard products of a manufacturer

regul arly engaged in the manufacture of the products and shall essentially
duplicate itens that have been in satisfactory use for at least 2 years prior
to bid opening. Asbestos or products containing asbestos shall not be used.
Equi pnrent shal |l be supported by a service organization that is, in the opinion
of the Contracting O ficer, reasonably convenient to the site. Valves,
flanges, and fittings shall be marked in accordance with \-MSS SP-25-\.

.2.3 Verification of D nensions

The Contractor shall becone familiar with all details of the work, verify all
dinmensions in the field, and shall advise the Contracting O ficer of any
di screpancy before perform ng the work.

. 2.4 Handl i ng

Pi pe and conponents shall be handled carefully to ensure a sound, undanmaged
condition. Particular care shall be taken not to danage pipe coating. No pipe
or material of any kind shall be placed inside another pipe or fitting after
the coating has been applied, except as specified in paragraph | NSTALLATI ON.

Pl astic pipe shall be handled in conformance with \-AGA-01-\.

.3 SUBM TTALS

CGovernnent approval is required for subnmittals with a "GA" designati on;

subm ttals having an "FIO' designation are for information only. The follow ng

shall be submitted in accordance with Section \=01300=\" SUBM TTAL PROCEDURES:
\*SD- 04 Draw ngs*\

\*Pi pe, Fittings, and Associated Material s*\; \*Fl O\.

Drawi ngs shall contain conplete schematic and piping di agrams and any ot her

details required to denponstrate that the system has been coordi nated and will
properly function as a unit. Draw ngs shall show proposed | ayout and anchorage
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ACCOMPANY ING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-98-B-0048

of the system and appurtenances, and equi pnment relationship to other parts of
the work including clearances for mmintenance and operation.

\*SD- 07 Schedul es*\
\ *Equi prent and Material s*\; \*Fl O\.
A conplete list of equipnent and materials, including manufacturer's
descriptive and technical literature, performance charts and curves, catal og
cuts, and installation instructions, including, but not limted to the
fol | owi ng:
a. Dielectric Unions and Fl ange Kits.
b. Meters.
c. Pressure Reducing Val ves.
d. Regulators
\*Spare Parts Data*\; \*FlIOr\.
Spare parts lists for each different itemof material and equi pment specifi ed,
after approval of the detail drawings and not later than 1 nonth 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.
\*Notification*\; \*FlO\.

Notification of the Contractor's schedul e for maki ng connections to existing
gas lines, at least 10 days in advance

\*Jointing Pol yethyl ene and Fi bergl ass Pipi ng*\; \*GA*\.

A copy of qualified jointing procedures, training procedures, qualifications of
trainer, and training test results for joiners and inspectors.

\ *Connecti on and Abandonnent Procedures*\; \*GA*\.
A copy of procedures for gas line tie in, hot taps, abandonnent/renoval or
denolition, purging, and pluggi ng as applicable in accordance wth \-ASME
B31. 8-\.

\*SD- 13 Certificates*\
\V*Utility Work*\; \*Fl O*\.

Certification fromthe Operating Agency/ Uility Conpany that work for which the
Uility is responsible has been conpleted

\*Training*\; \*FI O\.

A copy of each inspector's and jointer's training certificate with respective
test results

\*SD- 19 Operation and Mi ntenance Manual s*\
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ACCOMPANY ING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-98-B-0048

\*Gas Distribution Systenr\; \*Fl O\.

Si x copies, in booklet formand indexed, of site specific natural gas operation
and nai ntenance manual for each gas distribution systemincluding system
operation, system mai ntenance, equi pnent operation, and equi pnent nai ntenance
manual s descri bed below. |f operation and mai ntenance nanuals are provided in
a conmon vol unme, they shall be clearly differentiated and separately indexed

The System Operation Manual shall include but not be limted to the foll ow ng:

a. Maps showi ng piping |ayout and | ocations of all systemvalves and gas |ine
mar kers.

b. Step-by-step procedures required for systemstartup, operation, and
shutdown. System conponents and equi pnent shall be indexed to the gas naps.

c. Isolation procedures and val ve operations to shut down or isolate each
section of the system Valves and ot her system conponents shall be indexed to
t he gas naps.

d. Descriptions of Site Specific Standard Operation Procedures including
per manent and tenporary pipe repair procedures, systemrestart and test
procedures for placing repaired |ines back in service, and procedures for
abandoni ng gas pi pi ng and system conponents.

e. Descriptions of Energency Procedures including: isolation procedures

i ncluding required val ve operations with valve | ocations indexed to gas nap
recommended energency equi pnent, and checklist for major emergencies.

The Equi prent QOperation Manual shall include but not be Iinited to detai
drawi ngs, equi pnent data, and manufacturer supplied operation manuals for al
equi pnent, val ves and system conponents.

The System Mai nt enance Manual s shall include but not be limted to

a. Mintenance check list for entire gas distribution system

b. Descriptions of site specific standard nai nt enance procedures.

c. Mintenance procedures for installed cathodic protection systens.

d. Pi pi ng | ayout, equi pnent | ayout, and control diagrans of the systens as
i nstall ed.
e. Identification of pipe nmaterials and manufacturer by |ocation, pipe repair

procedures, and jointing procedures at transitions to other piping
materials or piping fromdifferent manufacturer

The Equi prent Mai nt enance Manual s shall include but not be Ilimted to the
fol | owi ng:
a. Identification of valves and ot her equi pnent by materials, manufacturer

vendor identification and | ocation

b. Mai nt enance procedures and recommended mai ntenance tool kits for al
val ves and equi pnent.
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ACCOMPANY ING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-98-B-0048

C. Recomended repair nethods, either field repair, factory repair, or
whol e-i tem repl acenent for each val ve conponent or piece of equipnent or
conponent item

d. Rout i ne mai nt enance procedures, possible breakdowns and repairs, and
t roubl eshoot i ng gui de

PART 2 PRCODUCTS

2

2

.1 \*PIPE, FITTINGS, AND ASSCCI ATED MATERI ALS*\

1.1 Steel Pipe (Above G ade)

Steel pipe shall conformto \-ASTM A 53-\, Grade A or B, Type E or S, Schedul e

40; or \-APl Spec 5L-\ seanless or electric resistance wel ded, Schedul e 40,

bl ack steel pipe as specified in \-ASVME B31.8-\. Furnace buttwel ded pi pe may
be used in sizes 1-1/2 inches and snaller.

1.2 Smal | Fittings

Fittings 1-1/2 inches and snaller shall conformto \-ASME B16. 11-\.

.1.3 Fl ange Gaskets

Gaskets shall be non-asbestos conpressed nmaterial in accordance with \-ASME
B16.21-\, 1/16 inch mnimmthickness, full face or self-centering flat ring
type. The gaskets shall contain aranid fibers bonded with nitrile butadi ene
rubber (NBR), or glass fibers bonded with polytetrafl uorethyl ene, suitable for
maxi mum 600 degrees F service and neeting applicable requirenents of \-ASME
B31. 8-\.

.1. 4 Pi pe Threads

Pi pe threads shall conformto \-ASME B1.20. 1-\.

. 1.5 Pol yet hyl ene Pi pe, Tubing, Fittings and Joints

Pol yet hyl ene pi pe, tubing, fittings and joints shall conformto \-ASTM D 3350-\
and \-ASTM D 2513-\, pipe designations PE 2406 and PE 3408, rated Schedul e 40
or less, as specified in \-ASME B31.8-\. Pipe sections shall be nmarked as
required by \-ASTM D 2513-\. Butt fittings shall conformto \-ASTM D 3261-\
and socket fittings shall conformto \-ASTM D 2683-\. Fittings shall match the
service rating of the pipe. Mninmumwall thickness shall be .18"

.1.6 Fi bergl ass Pipe, Fittings and Adhesive

Fi bergl ass pipe, fittings and adhesive shall conformto \-ASTM D 2517-\. Pipe
sections shall be marked as required by \-ASTM D 2517-\. M ni mum wal |

t hi ckness shall be .18"

1.7 I dentification

Pi pe flow marki ngs and netal tags for each valve, neter, and regulator shall be
provided as required by the Contracting Oficer.

.1.8 Gas Transition Fittings
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ACCOMPANY ING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-98-B-0048

Gas transition fittings shall be manufactured steel fittings approved for
jointing steel and pol yethyl ene or fiberglass pipe. Approved transition
fittings are those that conformto \-AGA-01-\ requirenents for transition
fittings.

2.2 VALVES

Val ves shall be suitable for shutoff or isolation service and shall conformto
the follow ng

2.2.1 Pol yet hyl ene Val ves

Pol yet hyl ene val ves shall conformto \-ASME B16.40-\. Pol yethyl ene valves, in
sizes 1/2 inch to 6 inches, may be used with polyethyl ene distribution and
service lines, in lieu of steel valves, for underground installation only.

2.3 PRESSURE REGULATORS

Regul ators shall have ferrous bodies, shall provide backfl ow and vacuum
protection, and shall be designed to neet the pressure, |oad and other service
condi tions.

2.3.1 Gas Main Regul ators

Pressure regulators for main distribution |ines, supplied froma source of gas
which is at a higher pressure than the maxi num al | owabl e operating pressure for
the system and shall be equi pped with pressure regul ati ng devi ces of adequate
capacity. In addition to the pressure regul ating devices, a suitable nethod
shal |l be provided to prevent overpressuring of the systemin accordance with
\-ASME B31.8-\. Suitable protective devices are as foll ows:

a. Spring-loaded relief valve neeting the provisions of \-ASME BPV VIII Div
1-\.

b. Pilot-loaded back pressure regulator used as relief valve, so designed that
failure of the pilot systemw |l cause the regulator to open.

c. Wight-1|oaded relief valves.

d. Mnitoring regulator installed in series with the prinmary pressure
regul at or

e. Series regulator installed upstreamfromthe prinmary regulator, set to
limt the pressure on the inlet of the prinmary regulator continuously to the
maxi mum al | owabl e operating pressure of the system or |ess.

f. Automatic shutoff device installed in series with the prinmary regul ator
set to shut off when the pressure on the distribution systemreaches the

maxi mum al | owabl e operating pressure of the system or less. This device shal
remain closed until nmanually reset.

g. Spring-loaded, diaphragmtype relief valves.

2.3.2 Service Line Regulators
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ACCOMPANY ING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-98-B-0048

Pressure regul ators for individual service lines shall have ferrous bodies.
Regul at or shall be capabl e of reducing distribution |ine pressure to pressures
required for users. Regulators shall be provided where gas will be distributed
at pressures in excess of 10 inches of water columm. Pressu, relief shall be
set at a | ower pressure than woul d cause unsafe operation of any connected
user. Regulators for liquified petroleumgas shall be adjusted to 10 to 12

i nches of water columm. Pressure relief for liquified petroleumgas shall be
set at 16 inches of water colum. Regulator shall have single port with
orifice dianeter no greater than that recommended by the manufacturer for the
maxi mum gas pressure at the regulator inlet. Regulator valve vent shall be of
resilient materials designed to withstand fl ow conditi ons when pressed agai nst
the valve port. Regulator shall be capable of regul ati ng downstream pressure
within limts of accuracy and shall be capable of Iimting the buil dup of
pressure under no-flow conditions to 50 percent or |ess of the discharge
pressure maintai ned under flow conditions. Regulator shall have a self

contai ned service regulator. Regulator pipe connections shall not exceed 2

i nch size

2.4 METERS

Meters shall conformto \-ANSI B109.2-\, Style B without resettable counter
Meters shall be pipe nounted and be provided with a strainer inmrediately
upstream Meters shall be provided with over-pressure protection as specified
in \-ASME B31.8-\. Meter shall be suitable for accurately nmeasuring and
handl i ng gas at pressures, tenperatures, and flow rates indicated. Meters
shal |l have a pulse switch initiator capable of operating up to speeds of 500
pul ses per minute with no fal se pul ses and shall require no field adjustnents.
Initiators shall provide the maxi num nunber of pulses up to 500 per mnute that
is obtainable fromthe manufacturer. It shall provide not |ess than one pul se
per 100 cubic feet of gas.

2.5 PROTECTI VE COVERI NG MATERI ALS
2.5.1 Ther nopl asti ¢ Resin Coating System

Conti nuously extruded pol yet hyl ene and adhesive coating system materials shal
conformto Y& - NACE RP-0185-\ Type A&-

2.6  TELEMETERI NG OR RECORDI NG GAUGES

Each distribution system supplied by nore than one district pressure regul ating
station shall be equipped with telenmetering or recording pressure gauges to
i ndi cate the gas pressure in the district |ine.

PART 3 EXECUTI ON
3.1 EXCAVATI ON AND BACKFI LLI NG

Earthwork shall be as specified in Section \=02222A=\ EXCAVATION FOR UTILITIES
SYSTEMS.

3.2 GAS MAI NS

Pi pe for gas mmins shall be polyethylene or fiberglass. Polyethylene or
fiberglass nmains shall not be installed aboveground

3.3 SERVI CE LI NES

02685- 8



ACCOMPANY ING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-98-B-0048

Service lines shall be constructed of materials specified for gas nains and
shall extend froma gas main to and including the point of delivery within 5
feet of the building. The point of delivery is the neter set assenbly. The
service lines shall be connected to the gas mmins through service tees, with
end of run plugged. Were indicated, service line shall be provided with an
i solation valve of the sane size as the service line. The service |lines shal
be as short and as strai ght as practicable between the point of delivery and
the gas main and shall not be bent or curved laterally unless necessary to
avoi d obstructions or otherwi se permitted. Service lines shall be laid with as
few joints as practicable using standard | engths of pipe. Shorter |engths
shal |l be used only for closures. Polyethylene or fiberglass service |lines
shall not be install ed aboveground except as permitted in \-ASME B31. 8-\.
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3.4  WORKMANSHI P AND DEFECTS

Pi pe, tubing, and fittings shall be clear and free of cutting burrs and defects
in structure or threading and shall be thoroughly brushed and bl own free of
chips and scale. Defective pipe, tubing, or fittings shall be replaced and
shall not be repaired

3.5 PROTECTI VE COVERI NG
3.5.1 Protective Covering for Aboveground Piping Systens

Fi ni sh painting shall conformto the applicabl e paragraphs of Section \=09900=\
PAI NTI NG CENERAL and as foll ows:

3.5.1.1 Nonf errous Surfaces
Nonf errous surfaces shall not be painted
3.6 | NSTALLATI ON

Gas distribution system and equi prent shall be installed in conformance with
t he manuf acturer's recomendati ons and applicabl e sections of \-ASME B3l. 8-\,
\-AGA-01-\ and \-49 CFR 192-\. Abandoni ng existing gas piping shall be done in
accordance with \-ASME B31.8-\. Pipe shall be cut wi thout danagi ng the pipe
Unl ess otherw se authorized, cutting shall be done by an approved type of
nmechani cal cutter. Weel cutters shall be used where practicable. On stee
pi pe 6 inches and | arger, an approved gas-cutting-and-beveling machi ne may be
used. Cutting of plastic pipe shall be in accordance with \-AGA-01-\. Valve
installation in plastic pipe shall be designed to protect the plastic pipe
agai nst excessive torsional or shearing | oads when the valve is operated and
fromother stresses which nay be exerted through the valve or val ve box.

3.6.1 \+Installing Pipe Underground+\

Gas nains and service lines shall be graded as indicated. Mins shall have 24
i nch m ni mum cover; service lines shall have 18 inch m ni num cover; and both
mai ns and service lines shall be placed on firmy conpacted sel ect naterial for
the full length. Were indicated, the main shall be encased, bridged, or
designed to withstand any anticipated external |oads as specified in \-ASME
B31.8-\. The encasenent nmaterial shall be standard wei ght bl ack steel pipe
with a protective coating as specified. The pipe shall be separated fromthe
casing by insulating spacers and seal ed at the ends with casi ng bushi ngs.
Trench shall be excavated bel ow pi pe grade, bedded wi th bank sand, and

conpacted to provide full-length bearing. Laying the pipe on blocks to produce
uniformgrade will not be permitted. The pipe shall be clean inside before it
is lowered into the trench and shall be kept free of water, soil, and all other

foreign matter that m ght damage or obstruct the operation of the val ves,

regul ators, neters, or other equipnent. Wen work is not in progress, open
ends of pipe or fittings shall be securely closed by expandabl e plugs or other
sui tabl e means. M nor changes in line or gradient of pipe that can be
acconpl i shed through the natural flexibility of the pipe material without
produci ng permanent deformati on and wi thout overstressing joints nmay be nade
when approved. Changes in line or gradient that exceed the limtations
specified shall be made with fittings. Wen polyethylene or fiberglass piping
is installed underground, foil backed magnetic tape shall be placed above the
pipe to permt locating with a magnetic detector. After |aying of pipe and
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testing, trench shall be backfilled in accordance with Section \=02222=\
EXCAVATI ON, TRENCHI NG AND BACKFI LLI NG FOR UTI LI TY SYSTEMS

.6.2 Installing Pipe Aboveground

Aboveground pi ping shall be protected against dirt and other foreign matter as
speci fied for underground piping. Joints in steel pipe shall be wel ded;
however joints in pipe 1-1/2 inches in dianeter and smaller nay be threaded;
joints may al so be threaded to accommpdate the installation of valves. Flanges
shall be of the weld neck type to match wall thickness of pipe

.7 PI PE JO NTS

Pipe joints shall be designed and installed to effectively sustain the
| ongi tudi nal pullout forces caused by the contraction of piping or superinposed
| oads.

. 7.1 Thr eaded Steel Joints

Threaded joints in steel pipe shall have tapered threads evenly cut and shal
be made with UL approved graphite joint sealing conpound for gas service or
pol ytetrafl uoroethyl ene tape applied to the male threads only. Caul ki ng of
threaded joints to stop or prevent leaks will not be pernmtted

.7.2 Wel ded Steel Joints

Gas pi pe weldnents shall be as indicated. Changes in direction of piping shal
be made with welding fittings only; mtering or notching pipe to form el bows
and tees or other simlar type construction will not be permtted. Branch
connection may be made with either wel ding tees or forged branch outl et
fittings. Branch outlet fittings shall be forged, flared for inprovenent of

fl ow where attached to the run, and reinforced agai nst external strains.
Bevel i ng, alignnent, heat treatnent, and inspection of weld shall conformto
\-ASME B31.8-\. Weld defects shall be renpved and repairs nmade to the weld, or
the weld joints shall be entirely renbved and rewel ded. After filler netal has
been renoved fromits original package, it shall be protected or stored so that
its characteristics or welding properties are not affected adversely.

El ectrodes that have been wetted or have |l ost any of their coating shall not be
used

.7.3 Pol yet hyl ene and Fi bergl ass Pi pe Joi nting Procedures

Jointing procedures shall conformto \-AGA-01-\. Indiscrinm nate heat fusion
joining of plastic pipe or fittings made fromdifferent polyethyl ene resins by
classification or by manufacturer shall be avoided if other alternative joining
procedures are available. |If heat fusion joining of dissimlar polyethyl enes
is required, special procedures are required. The nethod of heat fusion
joining dissinmlar polyethylene resins shall be tested in accordance with

par agr aph TESTS, subparagraph Destructive Tests of Plastic Pipe Joints.

.7.3.1 Installer qualifications

3.7.3.1.1 Personnel which performjoining procedures shall neet the follow ng
qualifications prior to comenci ng work:

a) Perfornmed joining of piping on at |east one project using piping of the
sanme type and size as to be installed under this contract.
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b) Attend a qualification training course, after contract award, conducted
by the nmanufacturer of the pipe installed under this contract. The training
shall be a minimmof 8 hours and cover as a minimumthe itenms set forth in the
AGA pl astic pipe manual. Equi pnment used for training shall be the sane
manuf acture as that to be utilized on this project.

3.7.3.1.2 The Contractor Quality Control representative shall attend the sane
training as that required for the personnel performng the joining procedure

3.7.3.2 Testing

3.7.3.2.1 Instrunments which nust be available at the project site
a) Thernoneter
b) Anenoneter
c) Pyroneter (or tenperature crayons)

3.7.3.2.2 \Verification of Joining Procedure

Each norning, prior to comencing work, a joint of each size and type to be
installed during that day shall be nade

a) Three coupons fromeach joint shall be taken at 120 degrees apart.

b) Each coupon shall be checked for alignnent and subjected to a bend
test.

c) Coupons shall be identified and retained

d) Shoul d the anbi ent tenperature change by nore than 20 degrees F or w nd
vel ocity increases by nore than 10 MPH when anbi ent tenperature is bel ow 50
degrees F, the joining procedures to be used for the remai nder of the day will
be retested.
3.7.3.2.3 Recording Test Data

The following itens where applicable, shall be recorded each day of installing
pi pe. (Conplete the attached sheet titled " TEST DATA RECORD FOR P-E PIPE. ")

a) Manuf act ure of Equi pnent

b) Operating pressures

c) Heating iron tenperatures

d) Anbi ent conditions

e) Coupon Dat a

f) Installer and CQC signature bl ock”

.7.4 Connecti ons Between Metallic and Plastic Piping

Connecti ons shall be nade only outside, underground, and w th approved
transition fittings.

.8 VALVE BOXES
Val ve boxes of cast iron not |ess than 3/16 inch thick shall be installed at

each underground val ve except where concrete or other type of housing is
i ndi cated. Val ve boxes shall be provided with | ocking covers that require a
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special wench for renoval. Wench shall be furnished for each box. The word
"gas" shall be cast in the box cover. Wen the valve is |located in a roadway,
the val ve box shall be protected by a suitable concrete slab at |east 3 square
feet. When in a sidewal k, the top of the box shall be in a concrete slab 2 feet
square and set flush with the sidewal k. Boxes shall be adjustabl e extension
type with screw or slide-type adjustnents. Valve boxes shall be separately
supported, not resting on the pipe, so that no traffic |loads can be transmtted
to the pipe. Valves shall only be located in val ve boxes or inside of

bui | di ngs.

.9 PRESSURE REGULATOR | NSTALLATI ON
.9.1 Main Distribution Line Regulators

Pressure regul ators shall be installed where showmn. A valve shall be installed
on each side of the regulator for isolating the regulator for maintenance. A
bypass |ine with bypass valves or 3 way val ves and an overpressuri zation
pressure regul ating device shall be provided. Regulators and val ves shall be
installed in rectangul ar reinforced concrete boxes. Boxes shall be |arge
enough so that all required equi prent can be properly installed, operated, and
mai ntai ned. Sidewalls shall extend above ground |line. The boxes shall be
provided with cast iron manhol e covers with | ocking provisions and 4 inch

di aneter vents. One key or other unlocking device shall be furnished with each
cover. Discharge stacks, vents, or outlet ports of all pressure relief devices
shal | be | ocated where gas can be di scharged into the atnosphere without undue
hazard. Stacks and vents shall be provided with fittings to preclude entry of
wat er .

.9.2 Service Line Regulators

A shutof f valve, neter set assenbly, and service regulator shall be installed
on the service line outside the building, 18 inches above the ground on the
riser. An insulating joint shall be installed on the inlet side of the neter
set assenbly and service regul ator and shall be constructed to prevent flow of
electrical current. A 3/8 inch tapped fitting equi pped with a plug shall be
provi ded on both sides of the service regulator for installation of pressure
gauges for adjusting the regulator. All service regulator vents and relief
vents shall terminate in the outside air in rain and insect resistant fittings.
The open end of the vent shall be | ocated where gas can escape freely into the
at nosphere, away from any openings into the building and above areas subject to
fl oodi ng

.10 METER | NSTALLATI ON

Meters shall be installed in accordance with \-ASME B31.8-\. Pernmanent gas
neters shall be installed with provisions for isolation and renoval for
calibration and mai ntenance, and shall be suitable for operation in conjunction
with an energy nonitoring and control system

.11 CONNECTI ONS TO EXI STI NG LI NES
Connecti ons between new work and existing gas |lines, where required, shall be
made in accordance with \-ASME B31.8-\ using proper fittings to suit the actua

conditions. \When connections are nade by tapping into a gas nain, the
connecting fittings shall be the sane size as the pipe being connected
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3.11.1 Connections to Publicly or Privately Operated Gas UWility Lines

Contractor shall provide materials for the connections to the existing gas
lines. Final connections and the turning on of gas shall be nmade by the
utility. Existing lines that are to be a abandoned or taken out of service
shal | be di sconnected, purged and capped, plugged or otherw se effectively
sealed by the Uility. The Contractor shall notify the Contracting Officer, in
witing, 10 days before final connections and turning on of gas lines. The
Contractor shall make necessary arrangenents with the Utility for tie in and
activation of new gas lines. Only the Operating Agency/ Utility Conpany nmay
reactivate the systemafter tie in. The Contractor shall furnish a
certification by the Operating Agency/Uility Conpany that all Uility work has
been satisfactorily conpl eted

.11.2 Connection to Governnment Owned/ Operated Gas Lines

The Contractor shall provide connections to the existing gas lines in
accordance with approved procedures. Deactivation of any portion of the

exi sting systemshall only be done at the valve |ocation shown on the draw ngs.
Reactivation of any existing gas lines will only be done by the Governnent

The Contractor's Connection and Abandonnent Plan shall be subnmitted and
approved prior to making any connections to existing gas lines. This plan
shal | include the Operating Agency's required procedures which nay be obtai ned
fromthe gas conpany. The Contractor shall notify the Contracting Officer, in
writing, 10 days before connections to existing lines are to be nmade

a. |If facilities are abandoned in place, they shall be physically disconnected
fromthe piping system The open ends of all abandoned facilities shall be
purged, capped, plugged or otherw se effectively seal ed. Abandonnent shall not
be conpleted until it has been determ ned that the volume of gas or liquid

hydr ocar bons contai ned within the abandoned secti on poses no potential hazard
Air or inert gas may be used for purging, or the facility nmay be filled with
water or other inert material. |If air is used for purging, the Contractor

shal |l ensure that a conbustible mxture is not present after purging

b. Wen a main is abandoned, together with the service lines connected to it,
only the custoner's end of such service lines is required to be sealed as
stipul ated above.

c. Service |ines abandoned fromthe active nains shall be di sconnected as
close to the main as practicable

d. Al valves left in the abandoned segnent shall be closed

e. Al abovegrade valves, risers, and vault and val ve box covers shall be
renoved. Vault and val ve box voids shall be filled with suitable conpacted
backfill material

.12 \ +TESTSH\

12,1 Destructive Tests of Plastic Pipe Joints

Each day, prior to making pol yethyl ene heat fusion joints or fiberglass
adhesive joints, a joint of each size and type to be installed that day shal

be nmade by each person performng joining of plastic pipe that day and
destructively tested. At least 3 longitudinal straps shall be cut from each
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joint. Each strap shall be visually exam ned, shall not contain voids or

di scontinuities on the cut surfaces of the joint area, and shall be deforned by
bendi ng, torque, or inpact, and if failure occurs, it nmust not initiate in the

joint area. If a joint fails the visual or deformation test, the qualified

j oi ner who made that joint shall not nake further field joints in plastic pipe

on this job until that person has been retrained and requalified. The results

of the destructive tests shall be recorded to include the date and tinme of the

tests, size and type of the joints, anbient conditions, fusion iron tenperature
and nanes of inspectors and joiners.

.12.2 Pressure and Leak Tests

The system of gas nains and service lines shall be tested after construction
and before being placed in service using air as the test nedium The nornma
operating pressure for the systemis 10 pounds. The test pressure is 100 psi
Prior to testing the system the interior shall be blown out, cleaned and
cleared of all foreign materials. Al neters, regulators, and controls shal
be renpved before bl owi ng out and cleaning and reinstalled after clearing of
all foreign materials. Testing of gas nains and service |lines shall be done
with due regard for the safety of enployees and the public during the test.
Persons not working on the test operations shall be kept out of the testing
area while testing is proceeding. The test shall be nade on the systemas a
whol e or on sections that can be isolated. Joints in sections shall be tested
prior to backfilling when trenches nust be backfilled before the conpletion of
ot her pipeline sections. The test shall continue for at |east 24 hours from
the tine of the initial readings to the final readings of pressure and
tenperature. The initial test readings of the instrunent shall not be nmade for
at least 1 hour after the pipe has been subjected to the full test pressure,
and neither the initial nor final readings shall be nade at tines of rapid
changes in atnospheric conditions. The tenperatures shall be representative of
the actual trench conditions. There shall be no indication of reduction of
pressure during the test after corrections have been nmade for changes in

at nospheric conditions in conformty with the relationship T(1)P(2)=T(2)P(1),
in which T and P denote absolute tenperature and pressure, respectively, and

t he nunbers denote initial and final readings. During the test, the entire
system shall be conpletely isolated fromall conpressors and ot her sources of
air pressure. Each joint shall be tested by neans of soap and water or an
equi val ent nonfl ammabl e sol ution prior to backfilling or concealing any work.
The testing instrunents shall be approved by the Contracting Oficer. Al

| abor, materials and equi pnment for conducting the tests shall be furni shed by
the Contractor and shall be subject to inspection at all tinmes during the
tests. The Contractor shall mmintain safety precautions for air pressure
testing at all tinmes during the tests.

--000o0- -
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SECTI ON 02831A
FENCE, CHAI N-LI NK
10/ 92
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 designation

only.

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

ASTM A 392 (1991b) Zi nc-Coated Chain-Link Fence Fabric

ASTM A 491 (1994) Al um num Coat ed Steel Chain-Link Fence
Fabri c

ASTM A 824 (1992) Metallic-Coated Steel Marcelled Tension
Wre for Use Wth Chain Link Fence

ASTM C 94 (1994) Ready-M xed Concrete

ASTM F 626 (1994a) Fence Fittings

ASTM F 900 (1994) Industrial and Conmercial Sw ng Gates

ASTM F 1043 (1995) Strength and Protective Coatings on
Metal | ndustrial Chain-Link Fence Framework

ASTM F 1083 (1993) Pipe, Steel, Hot-Di pped Zinc-Coated
(Gal vani zed) Wl ded, for Fence Structures

ASTM F 1184 (1994) Industrial and Conmercial Horizontal
Slide Gates

1.2 EXI STI NG FENCE

Renoval of refuse and di sposal of existing fencing shall be as indicated and as
specified in Section 02050 DEMOLI TI ON.

PART 2 PRODUCTS

2.1 CHAI' N LI NK FENCE AND FABRI C
When connecting to existing fence, the type or class of fabric, gates, posts,
and accessories shall be equivalent in nmaterials and quality to existing fence.
Type and cl ass shall be uniform
ASTM A 392, Cass 1, with mninmumcoating of 370 granms (1.2) ounces of zinc per
square foot of coated surface, or ASTM A 491, Type |I. Fabric shall be

fabricated of 9-gauge wire woven in 52.4 nm (2 inch) nesh. Fabric height shall
be as existing.
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2.1.1 Gates

ASTM F 900 and/or ASTM F 1184. Gate shall be the type and swing shown. Gate
franmes shall conformto strength and coating requirenents of ASTM F 1083 for
Goup |A steel pipe, with external coating Type A, noninal pipe size (NPS) 1-
1/2. Gate franmes shall conformto strength and coating requirenments of ASTM F
1043, for Goup IC, steel pipe with external coating Type A or Type B, pipe
size (NPS) 1-1/2. Each end nenber of gate frames shall be extended sufficiently
above the top nenber to carry three strands of barbed wire in horizonta
alignment with barbed wire strands on the fence. Gate | eaves nore than 8 feet

wi de shall have either internedi ate nmenbers and di agonal truss rods or shal
have tubul ar nmenbers as necessary to provide rigid construction, free from sag
or twist. Gate |leaves less than 8 feet wi de shall have truss rods or
internedi ate braces. Gate fabric shall be attached by nethod standard with the
manuf acturer. Hardware itens shall be furnished as required for the operation
of the gate. Latches shall be arranged so that padlock will be accessible from
both sides of the gate

2.1.2 Posts

ASTM F 1083, zinc-coated; Goup |A wth external coating Type A steel pipe
Group IC steel pipe, zinc-coated with external coating Type A or Type B and
Goup Il1A forned steel sections shall neet the strength and coating
requirenents of ASTM F 1043. Goup IIl, ASTMF 1043, steel Hsections may be
used for line posts in lieu of |line post shapes specified for other classes.
Si zes shall be as specified in ASTM F 900 and/ or ASTM F 1184.

2.1.3 Braces and Top Rails

ASTM F 1083, zinc-coated, Goup |A steel pipe, size NPS 1-1/4. Goup IC stee
pi pe, zinc-coated, shall neet the strength and coating requirenents of ASTM F
1043. Goup IIA forned steel sections, size 1.66 inch, nay be used as braces
and rails if Goup IlAline posts are furnished

2.1.4 Accessories

ASTM F 626. Truss rods shall be furnished for each term nal post. Truss rods
shal | be provided with turnbuckles or other equival ent provisions for
adjustnent. ASTM A 824. Tension wire shall be Type | or Type II, Class 2
coating

2.2 MECHANI CAL COURTYARD AND DECORATI VE FENCE

AMEL A decorative privacy paneling fence simlar in construction to “Rohn” Privacy
Panel i ng col or-coated gal vani zed fence and gates shall be provided at the
nechani cal courtyard as shown. Fence color shall be equivalent to Rohn Fence
Canyon Brown tone.

2.2.1 Panel Sections
Sections shall be approximately 2.44 neters (8 feet) in length and include
approxi mately 20 vertical panels per section, the required nunber of
hori zontal rails and all necessary hardware. Appearance of panels shall be
such that both sides are simlar with no front or back facing differences.

Panel i ng shall be designed by manufacturer of horizontal rail and vertica
rail formed panel construction to be assenbled into sections of approxinmately
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2.44 nmeters (8 feet) nomnal lengths. Panels shall be joined at vertica
nounti ng posts anchored in 0.91 neters (3 feet) of concrete

2.2.2 Materials

Vertical roll fornmed panels shall be 0.017 m ni nrum A446 Grade E full-hard
steel, 80,000 pound m ni mum psi or approved equal

Hori zontal rails shall be 1-1/4" x 1-1/2" x 92 7/16”", 0.074 m ni num st eel

Fasteners shall be drive nails (bolts and rivets, as required, or equival ent
met hod and naterial. Al fastener hardware shall be corrosion resistant.

Top channel section shall be 0.017 mni mum S446 Grade E full hard steel
80, 000 pound mi ni mum psi strength

2.2.3 Finish

Hori zontal rails vertical sections and posts shall be gal vani zed to 6-60
speci fications.

2.2.4 CGates

Gates shall be a double swing type and shall comply with applicable sections
within Paragraph 2.1.1.

2.3 CONCRETE

ASTM C 94, mixture designed for a mni num conpressive strength of 2000 psi at
28 days.

PART 3 EXECUTI ON
3.1 GENERAL

Fence shall be installed to the |ines and grades indicated. The area on either
side of the fence line shall be cleared to the extent indicated. Line post
shal | be spaced equidistant at intervals not exceeding 10 feet. Term na
(corner, gate, and pull) posts shall be set at abrupt changes in vertical and
hori zontal alignnment. Fabric shall be continuous between term nal posts;
however, runs between term nal posts shall not exceed 152.4 neters (500 feet).
Mechani cal courtyard decorative fence shall be installed in accordance with
these specifications as well as fence/gate manufacturer’s printed installation
i nstructions.

3.2 POSTS

Posts shall be set plunb and in alignnent. Posts shall be set in concrete to
the depth indicated unless solid rock is encountered. Where solid rock is
encountered, posts shall be set to the | esser of 18 inches in solid rock or

i ndi cated depth. Al portions of posts set in rock shall be grouted. Portions
of posts not set in rock shall be set in concrete fromthe rock to ground
level. Posts set in concrete shall be set in holes not |ess than indicated
dianeter. Dianeters of holes in solid rock shall be at least 1 inch greater
than the | argest cross section of the post. Concrete and grout shall be

t horoughly consol i dated around each post, shall be free of voids and finished
to forma done. Concrete and grout shall be allowed to cure for 72 hours prior
to attachment of any itemto the posts. Cass 3 line posts may be nechanically
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driven, for tenporary fence construction only, if rock is not encountered
Driven posts shall be set a mininumof 3 feet and shall be protected with drive
caps when being set.

.3 TOP RAIL

Top rail shall be supported at each post to forma continuous brace between
term nal posts. Wiere required, sections of top rail shall be joined using
sl eeves or couplings that will allow expansion or contraction of the rail

.4 BRACES AND TRUSS RODS

Braces and truss rods shall be installed as indicated and in conformance wth
the standard practice for the fence furnished. No bracing is required on
fences 6 feet high or less if a top rail is installed

.5 TENSI ON W RES

Tension wires shall be installed along the top and bottom of the fence |ine and
attached to the ternminal posts of each stretch of the fence. Top tension wres
shall be installed within the top 1 foot of the installed fabric. Bottom
tension wire shall be installed within the bottom 6 inches of the installed
fabric. Tension wire shall be pulled taut and shall be free of sag

.6 CHAI N- LI NK FABRI C

Chain-link fabric shall be installed on the side of the post indicated. Fabric
shal|l be attached to termi nal posts with stretcher bars and tension bands.
Bands shall be spaced at approximately 15 inch intervals. Fabric shall be
pull ed taut to provide a snooth, uniform appearance free fromsag. Fabric shal
be fastened to Iine posts at approxinmately 381 nm (15 inch) intervals and
fastened to rails and tension wires at approxinmately 305 mm (12 inch)
intervals. Fabric shall be cut by untw sting and renovi ng pickets. Splicing
shal | be acconplished by weaving a single picket into the ends of the rolls to
be j oi ned

.7 GATES

Gates shall be installed at the | ocations shown. H nged gates shall be nounted
to swing as indicated. Latches, stops, and keepers shall be installed as
required. Lift gates shall be installed as recommended by the manufacturer

Padl ocks shall be attached to gates or gate posts with chains to prevent

padl ock renoval

. 8 GROUNDI NG

Fences crossed by powerlines of 600 volts or nore shall be grounded as
specified in Section 16670 LI GHTNI NG PROTECTI ON SYSTEM

--000o0- -
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ACCOMPANY ING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-98-B-0048

PART 1 -

1.

1 REFERENCES

GENERAL

SECTI ON 04200
CONCRETE MASONRY UNI TS

The publications listed below forma part of this specification to the extent
ref erenced.

only.

The publications are referred to in the text by basic designation

ACl | NTERNATI ONAL (ACl)

ACl SP- 66

ASTM A

ASTM A

ASTM A

ASTM C
ASTM C
ASTM C
ASTM C

ASTM C
ASTM C
ASTM C
ASTM C
ASTM C

ASTM C

ASTM D

ASTM D

(1994) ACI Detailing Manual

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

82

153

615

55
90
91
126

129
270
476
494
641

744

2000

2240

(1994) Steel Wre, Plain, for Concrete
Rei nf or cenment

(1996) Zinc Coating (Hot-Dip) on Iron and Steel
Har dwar e

(1995) Defornmed and Plain Billet-Steel Bars for
Concr et e Rei nforcenent

(1995) Concrete Building Brick
(1995) Loadbearing Concrete Masonry Units
(1995) Masonry Cenent

(1994) Ceramic dazed Structural O ay Facing
Tile, Facing Brick, and Solid Masonry Units

(1995) Nonl oadbearing Concrete Masonry Units
(1995) Mortar for Unit Msonry

(1991) G out for Masonry

(1992) Chemical Adm xtures for Concrete

(1982; R 1991) Staining Materials in
Li ght wei ght Concrete Aggregates

(1995) Prefaced Concrete and Calcium Silicate
Masonry Units

(1990; R 1994) Rubber Products in Autonotive
Applications

(1991) Rubber Property - Duroneter Hardness
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ASTM D 2287 (1992) Nonrigid Vinyl Chloride Polynmer and
Copol yner Mol di ng and Extrusi on Conpounds

.2 SUBM TTALS
CGovernnent approval is required for subnmittals with a "GA" designati on;
subm ttals having an "FI Q' designation are for information only. The follow ng
shall be submitted in accordance with SECTI ON 01330 SUBM TTAL PROCEDURES
\*SD-01 Data*\
\*Concrete Masonry Units*\; \*GA*\.
\*Manufacturer”s Descriptive Data*\; \*FI0*\.
\*Structural lining*\; \*FI10*\.
\*SD-04 Drawings*\
\*Masonry Work*\; \*GA*\.
Drawi ngs showi ng the location and | ayout of glass block units. Draw ngs
i ncluding plans, elevations, and details of wall reinforcenent; details of
reinforcing bars at corners and wall intersections; offsets; tops, bottons, and
ends of walls; control and expansion joints; and wall openings. Bar splice
| ocations shall be shown. Bent bars shall be identified on a bendi ng di agram

and shall be referenced and |l ocated on the drawi ngs. Wall dinensions, bar
cl earances, and wal |l openings greater than one masonry unit in area shall be

shown. No approval will be given to the shop drawings until the Contractor
certifies that all openings, including those for nechanical and electrica
service, are shown. |If, during construction, additional masonry openings are

required, the approved shop drawi ngs shall be resubmitted with the additiona
openi ngs shown along with the proposed changes. Location of these additiona
openi ngs shall be clearly highlighted. The mninmum scale for wall elevations
shall be 1 to 50. Reinforcenent bending shall conformto the requirenments of
ACl SP-66

\*SD-08 Statements*\
\*Cold Weather Installation*\; \*GA*\.
Col d weat her construction procedures.

\*SD-09 Reports*\
\*Special Inspection*\; \*GA*\.
Copi es of mmsonry inspector reports.

\*SD-13 Certificates*\
\*Concrete Masonry Units*\; \*FI10*\.

Certificates of conpliance stating that the naterials neet the specified
requi renents

\*SD-14 Samples*\
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\*Concrete Masonry Units (CMU)*\; \*GA*\.

Col or sanples of three stretcher units and one unit for each type of specia
shape. Units shall show the full range of color and texture

\*Anchors, Ties, and Bar Positioners*\; \*GA*\.
Two of each type used

\*Expansion-Joint Material*\; \*GA*\.

One pi ece of each type used

\*Joint Reinforcement*\; \*GA*\.

One pi ece of each type used, including corner and wall intersection pieces,
showi ng at | east two cross wires.

1.3 DELI VERY, HANDLI NG AND STCRAGE

Material s shall be delivered, handl ed, stored, and protected to avoid chi pping,
breakage, and contact with soil or contam nating materi al

1.3.1 Masonry Units

Concrete nmasonry units shall be covered or protected frominclenent weather and
shall conformto the noisture content as specified in ASTM C 90 when delivered
to the jobsite. |In addition, glass block units and prefaced concrete units
shall be stored with their finish surfaces covered. Prefabricated lintels
shal|l be marked on top sides to show either the |intel schedul e nunber of the
nunber and size of top and bottom bars.

1.3.2 Reinforcenent, Anchors, and Ties

Steel reinforcing bars, coated anchors, ties, and joint reinforcenent shall be
stored above the ground. Steel reinforcing bars and uncoated ties shall be
free of loose mll scale and rust.

1.3.3 Cenentitious Materials, Sand and Aggregates

Cenentitious and ot her packaged materials shall be delivered in unopened
contai ners, plainly marked and | abel ed wi th nmanufacturers' names and brands.
Cenentitious material shall be stored in dry, weathertight enclosures or be
conpl etely covered. Cenent shall be handled in a manner that will prevent the
i nclusion of foreign materials and danage by water or danpness. Sand and
aggregates shall be stored in a manner to prevent contami nati on or segregation

PART 2 - PRODUCTS
2.1 GENERAL REQUI REMENTS
The source of materials which will affect the appearance of the finished work

shall not be changed after the work has started except with Contracting
O ficer's approval
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.2 CONCRETE MASONRY UNITS (CMJ)

Hol | ow and solid concrete masonry units shall conformto ASTM C 90 , Type |
Nor mal wei ght. Cenment shall have a |low al kali content and be of one brand

.2.1 Aggregates

Li ght wei ght aggregates and bl ends of |ightweight and heavier aggregates in
proportions used in producing the units, shall conply with the follow ng

requi renents when tested for stain-producing iron conpounds in accordance with
ASTM C 641: by visual classification nethod, the iron stain deposited on the

filter paper shall not exceed the "light stain" classification.

. 2.2 Kinds and Shapes

Units shall be nodular in size and shall include closer, janb, header, lintel,
and bond beam units and special shapes and sizes to conplete the work as

i ndi cated. In exposed interior nmasonry surfaces, units having a bull nose shall

be used for vertical external corners except at door, w ndow, and |ouver janbs.
Radi us of the bullnose shall be 25 nmm (1 inch). Units used in exposed nasonry
surfaces in any one building shall have a uniformfine to nediumtexture and a
uni f orm col or.

.2.2.1 Architectural Units

Units shall have burnished face shell on the exposed side. Face shell pattern
shall be smooth. Units shall be integrally colored during nmanufacture. Color
shal | be as schedul ed on draw ngs.

.3 GLASS BLOCK UNI TS AND ACCESSORI ES
.3.1 Horizontal Joint Reinforcenent

Joint reinforcenment shall be factory fabricated fromsteel wire, and shall
conformto ASTM A 82. Wre shall be zinc coated after fabrication by the hot-
di p process conformng to ASTM A 153, Cass B-2. Reinforcenent shall consist

of two or nore parallel longitudinal wires not |ighter than 9 gauge weld
connected with cross wires not lighter than 14 gauge at not greater than 200 nm
on center. At least one longitudinal wire for each face of glass bl ock shall

be provided. Qut-to-out spacing of the longitudinal wires shall be 40 mmless
than the actual width of the block. Joint reinforcement in flat sections not

| ess than 2.40 mlong shall be provided, except that corner reinforcenents and
ot her special shapes may be shorter.

.3.2 Strip Anchor

Perforated steel strip shall be not |less than 20 gauge, mni num of 45 nm w de
by 600 nm | ong and gal vani zed after fabrication.

.3.3 Wre-Type Anchor

Steel wire shall be not |ess than 9 gauge of approved design suitable for use
with the panel stiffener provided and gal vani zed after fabrication.

.3.4 Expansion Strip
Dense fibrous glass batt or material shall be as recommended by the gl ass bl ock

manuf act urer.

04200A-4



ACCOMPANY ING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-98-B-0048

2.3.5 Packing (Backer Rods)

Pol yet hyl ene foam neoprene, or filler shall be as recommended by the seal ant
manuf act ur er.

2.4 MORTAR

Mortar shall be Type S in accordance with the proportion specification of ASTM
C 270 except Type S cenent-line nortar proportions shall be 1 part cenent, 1/2
part line and 4-1/2 parts aggregate; Type N cenent-linme nortar proportions
shall be 1 part cenent, 1 part line and 6 parts aggregate; when nmasonry cenent
ASTM C 91 is used the maxi mumair content shall be linmted to 12 percent and
performance equal to cenment-linme nortar shall be verified. Mortar for prefaced
concrete nmasonry unit wainscots shall contain aggregates with 100 percent
passing the 2.36 nm sieve and 95 percent passing the 1.18 mm sieve. Pointing
nortar in showers and kitchens shall contain anmoni um stearate, or al um num
tri-stearate, or calciumstearate in anount equal to 3 percent by weight of
cenent used. Cenent shall have a | ow al kali content and be of one brand
Aggregates shall be from one source

2.4.1 Coloring

Mortar col oring shall be added to the nortar used for exposed nasonry surfaces
to produce a uniformcolor matching the masonry units. Mrtar coloring shal
not exceed 3 percent of the weight of cenent for carbon black and 10 percent of
the wei ght of cenent for all other pignents. Mrtar coloring shall be
chemically inert, of finely ground |inmeproof pignment, and furnished in
accurately pre-neasured and packaged units that can be added to a neasured
amount of cenent.

2.5 ANCHORS, TIES, AND BAR PCSI TI ONERS

Anchors and ties shall be fabricated without drips or crinps and shall be zinc-
coated in accordance with ASTM A 153, Class B-2. Steel wire used for anchors
and ties shall be fabricated fromsteel wire conform ng to ASTM A 82. Anchors
and ties shall be sized to provide a mninmumof 16 nmnortar cover fromeither
face

2.5.1 vall Ties

Wal | ties shall be rectangul ar-shaped or Z-shaped fabricated of 5 nm di aneter
zinc-coated steel wire. Rectangular wall ties shall be no | ess than 100 mMm
wide. Wall ties may al so be of a continuous type conformng to paragraph

JO NT REI NFORCEMENT. Adjustable type wall ties, if approved for use, shal
consist of two essentially U shaped el enents fabricated of 5 mm di aneter
zinc-coated steel wire. Adjustable ties shall be of the double pintle to eye
type and shall allow a maxi mum of 13 mm eccentricity between each el enent of
the tie. Play between pintle and eye opening shall be not nore than 2 nm
The pintle and eye elenents shall be formed so that both can be in the sane
pl ane

2.5.2 Bar Positioners
Bar positioners, used to prevent displacenent of reinforcing bars during the
course of construction, shall be factory fabricated from9 gauge steel wire or

equi val ent, and coated with a hot-di p gal vani zed finish. Not nore than one
wire shall cross the cell
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2.6 JA NT RElI NFORCEMENT

Joint reinforcenment shall be factory fabricated fromsteel wire conformng to
ASTM A 82, wel ded construction. Tack welding will not be acceptable in

rei nforcenment used for wall ties. Wre shall have zinc coating confornmng to
ASTM A 153, Cass B-2. Al wires shall be a m ninmum of 9 gauge. Reinforcenent
shal | be | adder type design, having one longitudinal wire in the nortar bed of
each face shell for hollow units and one wire for solid units. Joint

rei nforcenment shall be placed a m nimum of 16 mm cover fromeither face. The
di stance between crosswires shall not exceed 400 nm (16 inches). Joint

rei nforcement for straight runs shall be furnished in flat sections not |ess
than 3 m (10 feet) long. Joint reinforcenent shall be provided with factory
fornmed corners and intersections. |f approved for use, joint reinforcenent nay
be furnished with adjustable wall tie features.

2.7 REI NFORCI NG STEEL BARS AND RODS
Rei nforcing steel bars and rods shall conformto ASTM A 615, G ade 60.
2.8 CONTROL JO NT KEYS

Control joint keys shall be a factory fabricated solid section of natural or
synthetic rubber (or conbination thereof) conform ng to ASTM D 2000 or

pol yvi nyl chloride conformng to ASTM D 2287. The material shall be resistant
to oils and solvents. The control joint key shall be provided with a solid
shear section not less than 16 nm (5/8 inch) thick and 10 nm (3/8 inch) thick
flanges, with a tolerance of plus or mnus 2 mm (1/16 inch). The control joint
key shall fit neatly, but without forcing, in masonry unit janb sash grooves.
The control joint key shall be flexible at a tenperature of mnus 34 degrees C
(mnus 30 degrees F) after five hours exposure, and shall have a duroneter
hardness of not |ess than 70 when tested in accordance with ASTM D 2240

2.9 EXPANSI ON- JO NT MATERI ALS

Backer rod and seal ant shall be adequate to acconmpdate joi nt conpression equa
to 50 percent of the width of the joint. The backer rod shall be conpressible
rod stock of polyethylene foam polyurethane foam butyl rubber foam or other
fl exi bl e, nonabsorptive material as recomended by the seal ant nanufacturer
Seal ant shall conformto Section 07920 JO NT SEALI NG

PART 3 - EXECUTI ON
3.1 ENVI RONVENTAL REQUI REMENTS
3.1.1 Hot Weather Installation

The follow ng precautions shall be taken if masonry is erected when the anbi ent
air tenperature is nore than 37 degrees Cin the shade and the relative

hum dity is |l ess than 50 percent. Al masonry naterials shall be shaded from
direct sunlight; nortar beds shall be spread no nore than 1.2 m ahead of
masonry; masonry units shall be set within one mnute of spreading nortar; and
after erection, masonry shall be protected fromdirect exposure to wind and sun
for 48 hours.
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3.1.2 Cold Weat her Installation

Bef ore erecting masonry when anbi ent tenperature or nean daily air tenperature
falls below 4 degrees C, a witten statenent of proposed cold weat her
construction procedures shall be submtted for approval. The follow ng
precautions shall be taken during all cold weather erection

3.1.2.1 Preparation

Ice or snow forned on the masonry bed shall be thawed by the application of
heat. Heat shall be applied carefully until the top surface of the masonry is
dry to the touch. Sections of masonry deened frozen and danaged shall be
renoved before continuing construction of those sections.

a. Air Tenperature 4 to O degrees C. Sand or mixing water shall be heated
to produce nortar tenperatures between 4 degrees C and 49 degrees C

b. Air Tenperature O to mnus 4 degrees C. Sand and m xi ng water shall be
heated to produce nortar tenperatures between 4 degrees C and 49 degrees C
Tenperature of nortar on boards shall be naintai ned above freezing

c. Air Tenperature minus 4 to minus 7 degrees C. Sand and mi xi ng water
shal |l be heated to provide nortar tenperatures between 4 degrees C and 49
degrees C. Tenperature of nortar on boards shall be nmintained above
freezing. Sources of heat shall be used on both sides of walls under
construction. Wndbreaks shall be enployed when wind is in excess of 24
km hour

d. Air Tenperature minus 7 degrees C and bel ow. Sand and mi xi ng wat er
shal |l be heated to provide nortar tenperatures between 4 degrees C and 49
degrees C. Enclosure and auxiliary heat shall be provided to maintain air
tenperature above 0 degrees C. Tenperature of units when laid shall not be
| ess than mnus 7 degrees C

3.2 LAYI NG MASONRY UNI TS

Masonry units shall be laid in running bond pattern. Facing courses shall be

| evel with back-up courses, unless the use of adjustable ties has been
approved, in which case the tolerances shall be plus or mnus 13 mm Each unit
shal|l be adjusted to its final position while nortar is still soft and plastic
Units that have been disturbed after the nortar has stiffened shall be renoved,
cleaned, and relaid with fresh nortar. Air spaces, cavities, chases, expansion
joints, and spaces to be grouted shall be kept free fromnortar and ot her
debris. Units used in exposed masonry surfaces shall be free from chipped
edges or other inperfections detracting fromthe appearance of the finished
work. Vertical joints shall be kept plunb. Units being laid and surfaces to
receive units shall be free of water filmand frost. Solid units shall be laid
in a nonfurrowed full bed of nmortar. Units shall be shoved into place so that
the vertical joints are tight. Vertical joints of the vertical face shells of
concrete nmasonry units, except where indicated at control, expansion, and
isolation joints, shall be conpletely filled with nortar. Mortar will be
permtted to protrude up to 13 mminto the space or cells to be grouted. Means
shal | be provided to prevent nortar fromdropping into the space below. Coll ar
joints shall be filled with nortar or grout during the laying of the facing
wythe, and filling shall not lag the laying of the facing wthe by nore than
200 mMm
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3.2.1 Surface Preparation

Sur faces upon which masonry is placed shall be cleaned of laitance, dust, dirt,
oil, organic matter, or other foreign materials and shall be slightly roughened
to provide a surface texture with a depth of at |east 3 nm Sandbl asti ng shal
be used, if necessary, to renpove laitance frompores and to expose the

aggr egat e

3.2.2 Fornms and Shores

Forms and shores shall be sufficiently rigid to prevent deflections which may
result in cracking or other danage to supported masonry and sufficiently tight
to prevent |eakage of nortar and grout. Supporting forms and shores shall not
be renpved in |l ess than 10 days.

3.2.3 Concrete Masonry Units

Units in piers, pilasters, colums, starting courses on footings, solid
foundation walls, lintels, and beans, and where cells are to be filled with
grout shall be full bedded in nortar under both face shells and webs. O her
units shall be full bedded under both face shells. Head joints shall be filled
solidly with nortar for a distance in fromthe face of the unit not |ess than

the thickness of the face shell. Foundation walls bel ow grade shall be grouted
solid. Janb units shall be of the shapes and sizes to conformw th wall units.
Solid units may be incorporated in the nasonry work where necessary to fill out

at corners, gable slopes, and el sewhere as approved. Double walls shall be
stiffened at wall-nounted plunbing fixtures by use of strap anchors, two above
each fixture and two bel ow each fixture, |located to avoid pipe runs, and
extending fromcenter to center of the double wall. WAlls and partitions shal
be adequately reinforced for support of wall-hung plunbing fixtures when chair
carriers are not specified

3.2.3.1 Solid Units
Bed, head, and collar joints shall be conpletely filled with nortar
3.2.3.2 Hol l ow Units
Hol I ow units shall be laid as specified for concrete masonry units.
3.2.4 Tol erances
Masonry shall be laid plunb, true to line, with courses level. Bond pattern
shal | be kept plunb throughout. Corners shall be square unl ess noted
ot herwi se. Except for walls constructed of prefaced concrete nmasonry units,

masonry shall be laid within the follow ng tol erances (plus or mnus unless
ot herw se noted):
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TABLE 11
TOLERANCES

Variation fromthe plunb in the lines
and surfaces of colums, walls and arises

In adj acent masonry units 3 mm
In 3 m 6 mm
In 6 m 10 nm
In 12 mor nore 13 mMm

Variations fromthe plunb for external corners,
expansi on joints, and other conspicuous lines

6 m 6
12 mor nore 13

33

In
In

Variations fromthe level for exposed lintels,
sills, parapets, horizontal grooves, and other
conspi cuous |ines

6 m 6
12 mor nore 13

33

In
In
Variation fromlevel for bed joints and top
surfaces of bearing walls

In 3 m 6 mMm
In 12 mor nore 13 mMm
Vari ations fromhorizontal |ines

In 3 m 6 mm
In 6 m 10 nm
In 12 mor nore 13 mMm

Variations in cross sectional dinensions of
colums and in thickness of walls

M nus 6
Pl us 13

33
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3.2.5 Cutting and Fitting

Full units of the proper size shall be used wherever possible, in lieu of cut
units. Cutting and fitting, including that required to acconmodate the work of
ot hers, shall be done by masonry nechani cs usi ng power masonry saws. Concrete
masonry units may be wet or dry cut. Wet cut units, before being placed in the
work, shall be dried to the sane surface-dry appearance as uncut units being
laid in the wall. Cut edges shall be clean, true and sharp. Openings in the
masonry shall be nade carefully so that wall plates, cover plates or

escut cheons required by the installation will conpletely conceal the openings
and will have bottons parallel with the masonry bed joints. Reinforced nasonry
lintels shall be provided above openings over 300 nm w de for pipes, ducts,
cable trays, and other wall penetrations, unless steel sleeves are used

3.2.6 Jointing
Joints shall be tooled when the nortar is thunbprint hard. Horizontal joints
shall be tooled last. Joints shall be brushed to renpove all |oose and excess
nortar. Mrtar joints shall be finished as foll ows:

3.2.6.1 Fl ush Joints

Joints in conceal ed masonry surfaces and joints at electrical outlet boxes in
wet areas shall be flush cut. Flush cut joints shall be made by cutting off

the nortar flush with the face of the wall. Joints in unparged masonry walls
bel ow grade shall be pointed tight. Flush joints for architectural units, such
as fluted units, shall conpletely fill both the head and bed joints.

3.2.6.2 Tool ed Joints

Joints in exposed interior masonry surfaces shall be tooled slightly concave.
Joints shall be tooled with a jointer slightly larger than the joint width so
that conplete contact is made along the edges of the unit. Tooling shall be
performed so that the nortar is conpressed and the joint surface is seal ed
Joi ner of sufficient length shall be used to obtain a straight and true nortar
j oi nt.

3.2.6.3 Door and W ndow Frame Joints
On the exposed interior side of exterior franes, joints between franes and
abutting nasonry walls shall be raked to a depth of 10 mMm On the exterior
side of exterior frames, joints between franes and abutting masonry wal I s shal
be raked to a depth of 10 mMm

3.2.7 Joint Wdths
Joint widths shall be as foll ows:

3.2.7.1 Concrete Masonry Units

Concrete nmasonry units shall have 10 mm (3/8 inch) joints, except for prefaced
concrete nasonry units.
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3.2.8 Enbedded |tens

Spaces around built-in itens shall be filled with nortar. Openings around
flush-nount electrical outlet boxes in wet |ocations shall be pointed with
nortar. Anchors, ties, wall plugs, accessories, flashing, pipe sleeves and
other itens required to be built-in shall be enbedded as the masonry work
progresses. Anchors, ties and joint reinforcenent shall be fully enbedded in
the nortar. Cells receiving anchor bolts and cells of the first course bel ow
bearing plates shall be filled with grout.

3.2.9 Unfinished Wrk

Unfi ni shed work shall be stepped back for joining with new work. Toothi ng nay
be resorted to only when specifically approved. Loose nortar shall be renpved
and the exposed joints shall be thoroughly cleaned before |aying new work.

3.2.10 Masonry Wl | |Intersections

Each course shall be masonry bonded at corners and el sewhere as shown.
Masonry wal |s shall be anchored or tied together at corners and intersections
wi th bond beam rei nforcenent and prefabricated corner or tee pieces of joint
rei nforcement as shown.

3.2.11 Partitions

Partitions shall be continuous fromfloor to underside of floor or roof deck
where shown. Openings in firewalls around joists or other structural nenbers
shall be filled as indicated or approved. Were suspended ceilings on both
sides of partitions are indicated, the partitions other than those shown to be
conti nuous may be stopped approxi mately 100 nm (4 inches) above the ceiling
level. An isolation joint shall be placed in the intersection between
partitions and structural or exterior walls as shown. Interior partitions
having 100 mm (4 inch) nominal thick units shall be tied to intersecting
partitions of 100 mm (4 inch) units, 125 mminto partitions of 150 nm (6 inch)
units, and 175 into partitions of 200 mm (8 inch) or thicker units. Cells
within vertical plane of ties shall be filled solid with grout for full height
or partition or solid masonry units may be used. Interior partitions having
masonry walls over 100 mm (4 inches) thick shall be tied together with joint
reinforcenment. Partitions containing joint reinforcenent shall be provided

wi th prefabricated pieces at corners and intersections or partitions.

3.3 MORTAR

Mortar shall be mixed in a nechanically operated nortar mxer for at |east 3
m nutes, but not nore than 5 minutes. Measurenent of ingredients for nortar
shall be by volune. |Ingredients not in containers, such as sand, shall be
accurately neasured by the use of neasuring boxes. Water shall be mxed with
the dry ingredients in sufficient ambunt to provide a workable m xture which
wi Il adhere to the vertical surfaces of nasonry units. Mortar that has
stiffened because of |oss of water through evaporation shall be retenpered by
adding water to restore the proper consistency and workability. Mortar that
has reached its initial set or that has not been used within 2-1/2 hours after
m xi ng shall be discarded
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3.4 REI NFORCI NG STEEL

Rei nf orcenent shall be cl eaned of |oose, flaky rust, scale, grease, nortar
grout, or other coating which mght destroy or reduce its bond prior to placing
grout. Reinforcenent shall be placed prior to grouting. Unless otherw se

i ndi cated, vertical wall reinforcenment shall extend to within 50 nm of tops of
wal | s.

3.4.1 Positioning Bars

Vertical bars shall be accurately placed within the cells at the positions

i ndi cated on the drawings. A mininmmclearance of 13 mm shall be nai ntained
bet ween the bars and masonry units. M nimum cl earance between parallel bars
shal | be one dianeter of the reinforcenent. Vertical reinforcing may be held
in place using bar positioners |ocated near the ends of each bar and at
intermediate intervals of not nore than 192 di ameters of the reinforcenent.
Columm and pilaster ties shall be wired in position around the vertical steel
Ties shall be in contact with the vertical reinforcenent and shall not be

pl aced in horizontal bed joints.

3.4.2 Splices

Bars shall be | apped a mninumof 48 dianeters of the reinforcenent. Wl ded
or nmechani cal connections shall develop at |east 125 percent of the specified
yield strength of the reinforcenent.

3.5 JA NT RElI NFORCEMENT

Joint reinforcenment shall be installed at 400 nm (16 inches) on center or as

i ndi cated. Reinforcenent shall be | apped not |less than 150 nm Prefabricated
sections shall be installed at corners and wall intersections. The

| ongi tudi nal wires of joint reinforcenent shall be placed to provide not |ess
than 16 mm cover to either face of the unit.

3.6 PLACI NG GROUT

Cells containing reinforcing bars shall be filled with grout. Hollow masonry
units in walls or partitions supporting plunbing, heating, or other mechanica
fixtures, voids at door and wi ndow janbs, and other indicated spaces shall be
filled solid with grout. Cells under lintel bearings on each side of openings
shall be filled solid with grout for full height of openings. Wlls bel ow
grade, lintels, and bond beans shall be filled solid with grout. Units other
than open end units may require grouting each course to preclude voids in the
units. Gout not in place within 1-1/2 hours after water is first added to the
batch shall be discarded. Sufficient tine shall be allowed between grout lifts
to preclude displacenment or cracking of face shells of masonry units. |If

bl owouts, flowouts, msalignnment, or cracking of face shells should occur
during construction, the wall shall be torn down and rebuilt.

3.6.1 Vertical Gout Barriers for Fully Gouted Wal I s

Grout barriers shall be provided not nore than 10 mapart, or as required, to
limt the horizontal flow of grout for each pour

3.6.2 Horizontal Gout Barriers

Grout barriers shall be enbedded in nortar below cells of hollow units
recei ving grout.
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3.6.3 Gout Holes and C eanouts
3.6.3.1 G out Hol es

Grouting holes shall be provided in slabs, spandrel beans, and other in-place
overhead construction. Holes shall be |ocated over vertical reinforcing bars
or as required to facilitate grout fill in bond beans. Additional openings
spaced not nore than 400 mm (16 i nches) on centers shall be provided where
grouting of all hollow unit masonry is indicated. Openings shall not be |ess
than 100 mmin dianeter or 75 by 100 mmin horizontal dinensions. Upon
conpl eti on of grouting operations, grouting holes shall be plugged and fini shed
to match surroundi ng surfaces.

3.6.3.2 Cl eanouts for Hollow Unit Masonry Construction

Cl eanout hol es shall be provided at the bottom of every pour in cores

contai ning vertical reinforcenent when the hei ght of the grout pour exceeds 1.5
m \Where all cells are to be grouted, cleanout courses shall be constructed
usi ng bond beamunits in an inverted position to permt cleaning of all cells.
Cl eanout hol es shall be provided at a maxi nrum spaci ng of 800 mm (32 i nches)
where all cells are to be filled with grout. A new series of cleanouts shal
be established if grouting operations are stopped for nore than 4 hours.

Cl eanouts shall not be less than 75 by 100 mm openi ngs cut from one face shell
Manuf acturer's standard cutout units nay be used at the Contractor's option

Cl eanout hol es shall not be closed until masonry work, reinforcenent, and fina
cl eaning of the grout spaces have been conpleted and inspected. For walls
which will be exposed to view, cleanout holes shall be closed in an approved
manner to match surroundi ng nmasonry.

3.6.4 Grouting Equi pnent
3.6.4.1 G out Punps

Punpi ng through al um numtubes will not be permitted. Punps shall be operated
to produce a continuous stream of grout wi thout air pockets, segregation, or
contam nati on. Upon conpletion of each day's punping, waste materials and
debris shall be renoved fromthe equi prent, and di sposed of outside the
masonry.

3.6.4.2 Vi brators

Internal vibrators shall nmaintain a speed of not |ess than 5,000 inpul ses per
m nute when subnerged in the grout. At |east one spare vibrator shall be

mai ntained at the site at all tines. Vibrators shall be applied at uniformy
spaced points not further apart than the visible effectiveness of the machine
Duration of vibration shall be limted to time necessary to produce

sati sfactory consolidation w thout causing segregation

3.6.5 Gout Placenent

Masonry shall be laid to the top of a pour before placing grout. Gout shal
not be placed in two-wthe solid unit masonry cavity until nortar joints have
set for at |east 3 days during hot weather and 5 days during cold danp weat her
Grout shall not be placed in hollow unit masonry until nortar joints have set
for at least 24 hours. Gout shall be placed using a hand bucket, concrete
hopper, or grout punp to conpletely fill the grout spaces w thout segregation
of the aggregates. Vibrators shall not be inserted into | ower pours that are
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in a sem-solidified state. The height of grout pours and type of grout used
shall be linmted by the di nensions of grout spaces as indicated in Table |11
Lowlift grout nethods may be used on pours up to and including 1.5 min
height. Hi gh-lift grout nethods shall be used on pours exceeding 1.5 min
hei ght .

.6.5.1 Low Li ft Method

Grout shall be placed at a rate that will not cause displacenent of the nmasonry
due to hydrostatic pressure of the grout. Mrtar protruding nore than 13 nm
into the grout space shall be renpbved before begi nning the grouting operation
Grout pours 300 mmor less in height shall be consolidated by nechanica

vi bration or by puddling. Gout pours over 300 mmin height shall be
consol i dated by nechani cal vibration and reconsolidated by nechani cal vibration
after initial water |oss and settlenment has occurred. Lowlift grout shall be
used subject to the Iimtations of Table II1

.6.5.2 H gh-Lift Method

Mortar droppings shall be cleaned fromthe bottomof the grout space and from
reinforcing steel. Mrrtar protruding nore than 6 nminto the grout space shal
be renpved by dislodging the projections with a rod or stick as the work
progresses. Reinforcing bolts and enbedded connections shall be rigidly held
in position before grouting is started. CMJ units shall not be pre-wetted.
Gout, fromthe mxer to the point of deposit in the grout space shall be

pl aced as rapidly as practical by punping and pl aci ng nmethods which wll
prevent segregation of the m x and cause a mininum of group splatter on

rei nforcing and masonry surfaces not being i medi ately encased in the grout
lift. The individual lifts of grout shall be limted to 1.2 min height. The
first Iift of grout shall be placed to a uniformheight within the pour section
and vibrated thoroughly to fill all voids. This first vibration shall follow
i medi at el y behind the pouring of the grout using an approved nechani ca
vibrator. After a waiting period sufficient to permt the grout to becone

pl astic, but before it has taken any set, the succeeding |lift shall be poured
and vibrated 300 to 450 nminto the preceding lift. |f the placing of the
succeeding lift is going to be del ayed beyond the period of workability of the
preceding, each lift shall be reconsolidated by reworking with a second

vi brator as soon as the grout has taken its settlenent shrinkage. The waiting,
pouring, and reconsolidation steps shall be repeated until the top of the pour
is reached. The top lift shall be reconsolidated after the required waiting
period. The high-lift grouting of any section of wall between vertical grout
barriers shall be conpleted to the top of a pour in one working day unless a
new series of cleanout holes is established and the resulting horizonta
construction joint cleaned. Hi gh-lift grout shall be used subject to the
[imtations in Table II1.
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TABLE 11

POUR HEI GAT AND TYPE OF GROUT FOR VARI OQUS GROUT SPACE DI MENSI ONS

M ni mum Di nensi ons of the
Total Clear Areas Wthin G out

Maxi mum Spaces and Cells (m) (1, 2)

G out Pour

Hei ght Grout Grouting Mul ti wyt he Hol | ow uni t

(m (4) Type Procedure Masonry (3) Masonry
0.3 Fi ne Low Lift 20 40 x 50
1.5 Fi ne Low Lift 50 50 x 75
2.4 Fi ne H gh Lift 50 50 x 75
3.6 Fi ne H gh Lift 65 65 x 75
7.3 Fi ne H gh Lift 75 75 x 75
0.3 Coar se Low Lift 40 40 x 75
1.5 Coar se Low Lift 50 65 x 75
2.4 Coar se H gh Lift 50 75 x 75
3.6 Coar se H gh Lift 65 75 x 75
7.3 Coar se H gh Lift 75 75 x 100

.7 BOND BEAMS

Bond beans shall be filled with grout and reinforced as indicated on the

drawi ngs. G out barriers shall be installed under bond beamunits to retain
the grout as required. Reinforcenent shall be continuous including around
corners, except through control joints or expansion joints unless otherw se

i ndi cated on the drawings. Were splices are required for continuity,

rei nforcenment shall be | apped 48 bar dianeters. A mninmumclearance of 13 nm
shal | be nmintained between reinforcement and interior faces of units.

. 8 CONTRCL JO NTS

Control joints shall be provided and shall be constructed by using nortar to
fill the head joint. Sash janb units shall have a 19 by 19 mm (3/4 by 3/4

i nch) groove near the center at end of each unit. The vertical nortar joint at
control joint locations shall be continuous, including through all bond beans.
This shall be acconplished by utilizing half blocks in alternating courses on
each side of the joint. The control joint key shall be interrupted in courses
cont ai ni ng conti nuous bond beam steel. |In single wthe exterior masonry walls,
the exterior control joints shall be raked to a depth of 20 mm backer rod and
seal ant shall be installed in accordance with Section 07920 JO NT SEALI NG
Exposed interior control joints shall be raked to a depth of 6 mm Conceal ed
control joints shall be flush cut.
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3.9 LI NTELS
3.9.1 Masonry Lintels

Masonry lintels shall be constructed with lintel units filled solid with grout
in all courses and reinforced with a mininumof two No. 4 bars in the bottom
course unless otherwi se indicated on the drawings. Lintel reinforcenent shal
ext end beyond each side of mamsonry opening 40 bar dianeters or 600 mm

whi chever is greater. Reinforcing bars shall be supported in place prior to
grouting and shall be | ocated 15 nmm above the bottominside surface of the
[intel unit.

3.10 ANCHORAGE TO CONCRETE AND STRUCTURAL STEEL
3.10.1 Anchorage to Structural Stee

Masonry shall be anchored to vertical structural steel fram ng with adjustable
steel wire anchors spaced not over 400 mm (16 inches) on centers vertically,
and if applicable, not over 600 mm (24 inches) on centers horizontally.

3.11 PO NTI NG AND CLEANI NG

After nortar joints have attained their initial set, but prior to hardening,
nortar and grout daubs or splashings shall be conpletely renmoved from nmasonry-
unit surfaces that will be exposed or painted. Before conpletion of the work,
defects in joints of masonry to be exposed or painted shall be raked out as
necessary, filled with nortar, and tooled to match existing joints.

| medi ately after grout work is conpleted, scum and stains which have

percol ated through the masonry work shall be renoved using a high pressure
stream of water and a stiff bristled brush. WMsonry surfaces shall not be

cl eaned, other than renpvi ng excess surface nortar, until nortar in joints has
hardened. Masonry surfaces shall be left clean, free of nortar daubs, dirt,
stain, and discoloration, including scumfrom cleaning operations, and with
tight nortar joints throughout. Metal tools and netal brushes shall not be
used for cleaning

3.12 PROTECTI ON

Facing materials shall be protected against staining. Top of walls shall be
covered with nonstaining waterproof covering or nmenbrane when work is not in
progress. Covering of the top of the unfinished walls shall continue until the
wal |l is waterproofed with a conplete roof or parapet system Covering shal
extend a mni mum of 600 mm down on each side of the wall and shall be held
securely in place. Before starting or resum ng, top surface of masonry in

pl ace shall be cleaned of |oose nortar and foreign material

--000o0- -
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SECTI ON 11410A

WASTE TREATMENT SYSTEMS
02/ 91

PART

1

1

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 the basic
desi gnation only.
NATI ONAL ELECTRI CAL MANUFACTURERS ASSCCI ATl ON ( NEMA)
NEMA I CS 1 (1993) Industrial Controls and Systens

NEMVA MG 1 (1993) Motors and Cenerators

.2 SUBM TTALS

CGovernnent approval is required for subnmittals with a "GA" designati on;
subm ttals having an "FIO' designation are for information only. The follow ng
shall be submitted in accordance with Section 01300 SUBM TTAL PROCEDURES

\*SD- 01 Dat a*\
\*Spare Parts*\; \*FlI O\.
Spare parts data for each different itemof nmaterial and equi pnent specified,
after approval of the related submittals, and not |ater than two 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.

\*SD-06 I nstructions*\
\*Col d Vaporization Waste Treat ment System *\; \*F| O\.
Di agrans, instructions, and other sheets proposed for posting

\*SD- 19 Operation and Mi ntenance Manual s*\
\*Col d Vaporizati on Waste Treatnment Systent\; \*GA*\.
Si x copi es of operation and six copies of mmintenance nanuals are required for
t he equi prent furnished. One conplete set prior to performance testing and the

remai nder upon acceptance. Operation manuals shall detail the step-by-step
procedures required for systemstartup, operation, and shutdown. Operation

manual s shall include the manufacturer's nanme, nodel nunber, parts list, and
brief description of all equi pnent and their basic operating features.
Mai nt enance nmanual s shall |ist routine maintenance procedures, possible

breakdowns and repairs, and troubl eshooting guides. Maintenance nanual s shal

i ncl ude pi ping and equi pnent |ayout and sinplified wiring and control diagrans
of the systemas installed. Mnuals shall be approved prior to the field
traini ng course
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\*Drum Conpactor*\; \*GA*\.

Si x copi es of operation and six copies of mmintenance nanuals are required for
t he equi prent furnished. One conplete set prior to performance testing and the
remai nder upon acceptance. Operation nmanuals shall detail the step-by-step
procedures required for systemstartup, operation, and shutdown. Operation

manual s shall include the manufacturer's nanme, nodel nunber, parts list, and
brief description of all equi pnent and their basic operating features.
Mai nt enance nmanual s shall |ist routine maintenance procedures, possible

breakdowns and repairs, and troubl eshooting guides. Maintenance nanual s shal

i ncl ude pi ping and equi pnent |ayout and sinplified wiring and control diagrans
of the systemas installed. Mnuals shall be approved prior to the field
traini ng course

1.3 DELI VERY AND STORAGE
Al'l equi prent delivered and placed in storage shall be stored with protection
fromthe weather, excessive humidity and excessive tenperature variation; and
dirt, dust, or other contam nants.

PART 2 PRODUCTS

2.1 GENERAL MATERI AL AND EQUI PMENT REQUI REMENTS
Mat eri al s and equi pnent shall be the 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. Equipnment shall be supported by a service organi zation that
is, in the opinion of the Contracting Oficer, reasonably convenient to the
site. Al conponents and appurtenances for an individual punp shall be the
manuf acturer's recomended parts for the specific application

2.1.1 Nanepl at es

Equi pnrent shall have the manufacturer's nane, address, type or style, nodel or
serial nunber, and catal og nunber on a plate secured to the item of equi pnent.

2.1.2 Equi pnrent Guar ds
Belts, pulleys, chains, gears, projecting setscrews, keys, and other rotating
parts so |located that any person may cone in close proximty thereto shall be
encl osed or guarded

2.1.3 Speci al Tool s

One set of special tools, calibration devices, and instrunents required for
operation, calibration, and mai ntenance of the equi pnent shall be provided

2.1. 4 El ectric Mtors
Mdtors shall conformto NEMA MG 1
2.1.5 Mot or Controls

Controls shall conformto NEMA ICS 1
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2.1.6 Bolts, Nuts, Anchors, and Washers

Bolts, nuts, anchors, and washers shall be stainl ess steel

.2 COLD VAPORI ZATI ON WASTEWATER TREATMENT SYSTEM

The col d vapori zati on wastewat er system shall reduce wastewater volunes a

m ni mum of 90% by vol une t hrough evaporation at | ow tenperature (70 degrees F)
via cold vaporization. The systemshall be a conplete “skid-nmunted” unit with
275 gallon distillate holding tank, 275 gallon waste holding tank, and all of

t he associated control systens to enssure fully operational systemdisscussed in
Paragraph 2.2.1. The unit shall be a Cal Fran Mdel VTU -

600 or equal

2.1 Sequence of Qperation

The system shall operate as follows: Wth the system under vacuum waste water
is automatically drawn in to the reaction vessel via a solenoid valve fromthe
275 gall on holding tank. A high/low | evel sensor conbination controls the
operation of the feed valve solenoid. As waste water is evaporated the |eve
in the reaction vessel decreases, eventually triggering the sensor to operate
the sol enoid feed val ve, and demand nore waste water. Low volune in the
holding tank will trigger the punping of waste water fromthe sunp system

| ocated outside of the building. A high level fromthe holding tank will stop
the operation of the sunp punp. Wen the waste water |level is satisfied, and
t he appropriate vacuum | evel is achieved, heat is introduced in the reaction
vessel causing the water in the waste streamto evaporate. The water
evaporates and goes into the Condensi ng Chanber by neans of a vapor tube. The
wat er vapor is forced over heat exchangers that condense the vapor into a pure
distillate of high quality. The distillate is collected for disposal or reuse
The vol une reduction achieved is acconplished through a batch counter and
operates by counting the nunber of batches of distillate discharged by the
distillate punp. The holding capacity of the distillate tank is approxi mately
12 gallons, and the punp start/stop is acconplished via a high/low | evel sensor
conbi nation in the Condensi ng Chanber. Wen the batch counter preset equals
the nunber of distillate discharges the concentrate punp is activited and the
counter reset.

The deactivation of the cold vaporization wastewater treatment system shall
occur only under the following conditions:

A. Wastewater level within the wastewater lift station is at or below the low
level sensor set point.

B. The level of the wastewater in the waste feed tank is at or below the low
level sensor set point.

C. The process cycle is complete within the cold vaporization wastewater
treatment unit.

The control panel for the cold vaporization wastewater treatment system shall

be equipped with an audible and visual alarm depicting the high level condition
of the wastewater holding tank.
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2.2 Col d Vapori zation Waste Water Treatnent Characteristics.

The Contractor shall provide a control panel for the operation of the cold
vaporization wastewater treatment system. The control shall be attached to the
treatment unit skid and shall display the following information as a
memorandum .

A. HOA switch for the operation of the cold vaporiztion, wastewater treatment
storm, the automatic operation of the system shall be as described in
Paragraph 2.2.1.

B. Treatment system run light for the unit.
C. Sump Pump "1" or sump pump "2'" run light.

D. Visual high level alarm for the wastewater holding tank, distillate tank,
and the concentrate waste storage drum.

The operation of the pumps within the lift station are controlled by the levels
when the wastewater holding tank as described in Paragraph 2.2.1 and as shown
on Sheet C-6. The 275 gallon holding tank shall have double wall construction
with square port and isolation valve on annulus of dual walled tank.

.2.2.1 Distillate Punp.
Max. Flow = 53 gpm
Max. Head = 60 feet
HP = 3/4

Approx. Weight = 40 | bs.
.2.2.2 Feed System
Vacuum Dr aw
Two million + cycles
20 watt Coil, 120 Volt
v = 1.1
.2.2.3 Control Panel
NEMA 12 Construction
36" x 24" x 10"
Al'l encl osed control s
.2.2. 4 Reacti on Heat Exchanger
316L Stainless Steel, Triple Helix
5 Ton Design
1 Total
.2.2.5 Condensi ng Heat Exchanger
316L Stainless Steel, Quadruple Helix
8 Ton Design
2 Tot al

.2.2.6 Conpr essor
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Unl oader Val ves
Am#l 15 Ton/R-22/60 HZ
Thermal Protection
Am#1 65 Watt Crankcase Heater
Am#l Wei ght: 385 | bs.

2.2.2.7 Ext ernal Condenser
Am#l 2 Fan, 12,400 cfm nax.
Am#l 230/ 460 Volt; 3 Phase, 5.2/2.6 anp.
120 Volt Control Voltage

Am#l Inlet = 1-1/8", Qutlet = 7/8" ACR copper pipe
Total Max Heat Reject (R-22) @30° F Tenp. Difference = 11.4 MBTU hr (rmax.)

2.2.2.8 Sucti on Accunul at or

Am#l Max Hol di ng Capacity = 205 | bs. R-22
Am#1 Net Weight = 60 | bs.

2.2.2.9 Vacuum Punp.

Free Air Displacenent = 20 ACFM
Approx. Weight = 110 | bs.

2.2.2.10 Concentrate Punp.

March Punp TE- 7R- MD

Max. Flow = 53 gpm

Max. Head = 60 feet

HP = 3,

Approx. Weight = 40 | bs.
2.2.3 Col d Vaporization Waste Water Treat ment Schedul e
2.2.3.1 Unit Liquid Holding Capacity.

Am#l Reacti on Vessel Approx. 30 gallons
Am#l Product Tank Approx. 12 gallons

2.2.3.2 Process Capacity.
Am#l 600 gal l ons/day (24 hrs.) of distillate (rated on water).
2.2.3.3 Concentrate Discharge

Renmai ni ng vol une of reduction (i.e. for 90% reduction of initial waste
stream, 10%wi |l be discharged concentrate

2.2.3. 4 Distillate Discharge

Am#l Distillate discharge in batches of 14 gallons at 10 gpmand 24.7 psia. Punp is
controlled on/off by a high/low |evel sensor system

2.2.3.5 Heat Reject to Surroundings.

Am#l The VTU 075 unit rejects approximately 50,000 BTU hr via the Externa
Condenser
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2.2.3.6 El ectrical Specifications

Am#l VTU i s 230/460 Volt, 3 phase, 72/40 Anps Nane Pl ate (including condenser).
Condenser is 230/460 volt. Al control voltage is 120 Volt, 1 phase (VTU Unit
and external condenser option).

2.3 Dr um Conpact or

The drum conpactor shall be pneunatic powered vertical unit Mdel RAM 6036 HP
as manufactured by Ranpactor or approved equal

2.3.1 Drum Conpact or Characteristics

Unit shall have a heavy duty steel frame with external hydraulic controls,

equi pped with a manual safety shut-off system Unit shall have a full door
safety shield, with a 10" heavy duty hydraulic system Unit shall be equipped
with an E-Z load barrel tray with sieve stand

PART 3 EXECUTI ON
3.1 EQUI PMENT | NSTALLATI ON
3.1.1 Equi prent Installations

Equi pnrent and appurtenances shall be installed in the position indicated and in
accordance with the manufacturer's witten instructions. Al appurtenances
required for a conplete and operating systens shall be provided, including such
itenms as piping, conduit, valves, wall sleeves, wall pipes, concrete

foundati ons, anchors, grouting, punps, drivers, power supply, seal water units,
and control s.

3.1.2 Concrete
Concrete shall conformto Section 03300 CONCRETE FOR BUI LDI NG CONSTRUCTI ON
3.2 PAINTING
Punps and notors shall be thoroughly cleaned, prined, and given two finish
coats of paint at the factory in accordance with the recommendati ons of the

manufacturer. Field painting required for ferrous surfaces not finished at the
factory is specified in Section 09900 PAI NTI NG GENERAL

w

.3 FIELD TESTI NG AND ADJUSTI NG EQUI PMENT

w

. 3.1 Operational Test

Prior to acceptance, an operational test of systens, including control systens
shal|l be performed to deternmine if the installed equi prent neets the purpose
and intent of the specifications. Tests shall denbnstrate that the equiprment
is not electrically, nmechanically, structurally, or otherw se defective; is in
safe and satisfactory operating condition; and conforns with the specified
operating characteristics. Prior to applying electrical or pneunatic power to
any equi pnent, the drive train shall be rotated by hand to denonstrate free
operation of all mechanical parts as applicable. Tests shall include checks
for excessive vibration, leaks in all piping and seals, correct operation of
control systenms and equi pnent, proper alignment, excessive noise |levels, and
power consunption
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3.3.2 Ret esti ng

If any deficiencies are reveal ed during any test, such deficiencies shall be
corrected and the tests shall be reconducted

3.4 MANUFACTURER S SERVI CES

Services of a manufacturer's representative who is experienced in the
installation, adjustnment, and operation of the equi pnent specified shall be
provided. The representative shall supervise the installation, adjustnment, and
testing of the equipnent.

3.5 POSTI NG FRAMED | NSTRUCTI ONS

Framed instructions containing wiring and control diagranms under glass or in
| am nated plastic shall be posted where directed. Condensed operating
instructions, prepared in typed form shall be franmed as specified above and
posted beside the diagrans. The franmed instructions shall be posted before
acceptance testing of the system

3.6 FIELD TRAI NI NG

A field training course shall be provided for designated operating and

mai nt enance staff nmenbers. Training shall be provided for a total period of
four hours of normal working tine and shall start after the systemis
functionally conplete but prior to final acceptance tests. Field training
shall cover all of the itens contained in the operati ng and nai nt enance
manual s.

--000o0- -
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SECTI ON 14622
MONORAI LS W TH MANUAL HO ST
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.

M LI TARY SPECI FI CATI ONS ( M5)

\-M5 M L-H 904-\ (Rev. J) Hoists, Chain, Hand- Operated, Hook
and Trol |l ey Suspension

\-M5 ML-M82021-\ (Rev. A) Monorail Track Beam Systens for
Trol | ey Suspended Hoi sts

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

\-ASTM E 125-\ (1963; R 1993) Magnetic Particle Indications
on Ferrous Castings

AMERI CAN WELDI NG SOCI ETY ( AWS)

\-AWS D1. 1-\ (1994) Structural Welding Code - Steel

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE, I NC., (ANSI)

\- ANSI B30. 10-\ (1987) Hooks

\ - ANSI B30. 11-\ (1988) Mbdnorails and Under hung Cranes

1.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submi ttals having an "FI O' designation are for information only. The
foll owi ng shall be subnmitted in accordance with Section \=01300=\" SUBM TTAL
PROCEDURES:

\*SD- 01 Dat a*\
\*Spare Parts Data*\; \*FIO\.
After approval of the detail drawings and not later than 1 nonth prior to
t he date of beneficial occupancy, the Contractor shall furnish spare parts
data for each different itemof material and equi pment specified. The data
shall include a conplete Iist of parts and supplies, with current unit
prices and source of supply.

\*SD- 04 Dr awi ngs*\

\*Detail Draw ngs*\; \*GA*\.
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ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION DACA63-98-B-0048

Drawi ngs shall be in the Contractor's standard format and show t he genera
arrangenent of all conmponents, clearances and principle dimensions,
assenblies of hoist, trolley and bridge drives, and electrical schematic
drawi ngs. Weights of conponents and maxi num bri dge wheel |oads and spaci ngs
shal |l be provided. Calculations verifying the sizing of the bridge girder
end trucks and travel drives shall also be provided.

\*SD- 09 Reports*\
\*Test Reports*\; \*FIO\.

Upon conpletion and testing of the installed system test reports shall be
submitted in booklet formshowing all field tests perforned to adjust each
conponent and all field tests perfornmed to prove conpliance with the
specified performance criteria. Hoist test data shall be recorded on
appropriate test record forms suitable for retention for the life of the
hoi st. The report shall include the information as required by PART 3,

Par agraph "FlI ELD | NSPECTI ON AND TESTS. "

\*SD- 13 Certificates*\
\*Certificates of Conpliance*\; \*FIO\.

Submit certified test reports for the followi ng: Magnetic particle testing
of the hook and hook nut; mninumw re rope breaking strength; operationa
and | oad tests; proof testing of the hook as required by ANSI B30.10. Hook
material and any heat treatnment performed shall be stanped on the hook shank
or docunented in certification papers furnished with the hooks.

\*SD- 17 Manufacturer's Catal og Dat a*\
\*Monorails and Hoists*\; \*FIO\.

Submit manufacturers descriptive data for standard itens including: hoist,
control l ers, couplings, push-button station, electrification, bridge notors
and brakes.

\*SD- 19 Operation and Mai ntenance Manual s*\
\ *Manual s*\; \*GA*\.

Operation and mai nt enance manual s for the system and equi pnment furnished
shall be in accordance with the requirements of this section and Paragraph
EQUI PMENT OPERATI NG, MAI NTENANCE, AND REPAI R MANUALS in Section \=01700=\
CONTRACT CLOSEQUT. Furnish 6 copies of the manual bound in hardback

bi nders. Furnish one conplete nmanual prior to the time that operationa
tests are performed, and furnish the remai ni ng manual s before the contract
is conpleted. The manual shall include the capacity and | ocation of the
crane, the nanme of the Contractor, crane manufacturer and the contract
nunber. The manual shall have a table of contents and be assenbled to
conformto the table of contents with the tab sheets placed before

i nstructions covering the subject. The instructions shall be |egible and
easily read, with | arge sheets of drawi ngs folded in. The manual shal

i nclude; wiring and control diagrans with data to explain detail ed operation
and control of each item of equipnent; a control sequence describing
start-up, operation and shutdown instructions; installation instructions;
mai nt enance instructions; lubrication schedule including type, grade,
tenmperature range, and frequency; safety precautions, diagranms, and
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illustrations; test procedures; performance data; and parts list. The parts
list for equi pment shall indicate the sources of supply, recommended spare
parts, and the service organization which is reasonably convenient to the
project site. The manual shall be conplete in all respects for equipnent,
controls, accessories and associ ated appurtenances provided.

.3 GENERAL REQUI REMENTS

1.3.1 Definition

St andard Commercial Product - A product which is currently being sold, or
previously has been sold, in substantial quantities to the general public,

i ndustry or CGovernnent in the course of normal business operations. Nonina
quantities, such as nodels, sanples, prototypes or experinental units do not
meet this definition.

1.3.2 Verification of D nensions

Contractor is responsible for coordination and proper relation of all work
to the building structure and to the work of all trades. The Contractor
shall verify all dinensions of the building that relate to fabrication of
the crane and notify the Contracting O ficer of any discrepancy before the
order for the crane is finalized.

.4 DELI VERY AND STORAGE

Equi prent delivered and placed in storage shall be stored with protection
formthe weather, hum dity and tenperature variations, dirt and dust, or
ot her contam nants.

PART 2 - PRODUCTS

2.

1 FABRI CATI ON AND CONSTRUCTI ON

The hoist and trolley shall conformto \-M5 ML-H-904-\, Class 1 or 2, Type

D, except as specified otherwise. Trolley and wheels shall be suitable for

operation on the steel nonorail track beam provi ded, and shall have not |ess
t han four wheels.

2.1.1 Capacity

The hoi st shall have a mininumrated capacity of 2250 kg (2-1/2 tons). The
nonorail system shall have a m ninmumrated capacity of 3600 kg (4 tons).

2.1.2 Hook Lift

Shall be the manufacturer's standard within the linmts specified in \-M
M L- H-904-\ and as shown on the drawing. As a mnimumthe lift range shal
be 9 neters (30 feet).

2.1.3 Hooks

Hooks shall be of the safety type with hook nuts keyed to hook shanks by
nmeans of a setscrewinstalled in a plane parallel to the |ongitudinal axis
of the hook shank, or by any other similar easily renovabl e securing device.
Al'l hook conponents shall be nagnetic-particle inspected over the entire
area in accordance with \-ASTM A 275-\. The acceptance standard shall be
one of no defects. A defect is defined as a linear indication reveal ed by
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magneti c-particle inspection that is greater than 3 nm (1/8-inch)l ong whose
length is equal to or is greater than three tinmes its w dth.

2.1.4 Trolley

Trol l ey shall be designed to operate fromthe track beam section furnished
under this contract.

.2 MONORAIL TRACK BEAM SYSTEM

Monorail track beam system shall conformto \-M5s M L-M82021-\, FormlIlIl,
Class A2. The maxi num al | owabl e defl ection shall not exceed 1/600 of the
unsupported span, with the hoist(s) at rated | oad(s) and at any l|location(s).
The track beam system shall have trolley stops at all open end | ocations.
The stops shall be designed to retain the hoist on the track. \Wheel stops
shall interface with the trolley wheel treads on both sides of the track web
si mul taneously and shall not interface with the trolley wheel flanges.

2.2.1 Color of Finished Equi pnent

Col or of finished equi prent shall be the manufacturer's standard brilliant
yel | ow.

2.2.2 ldentification Plates

Provide identification plates of noncorrosive metal. Information and data
on the plates shall include, in clearly |egible permanent lettering, the
manuf acturer's name, nodel nunber, capacity rating, and other essentia
information. |n addition, the nonorail track beam system shall be furnished

with identification plates showing the capacity of the system which shal
be legible fromthe floor and fromeither side of the nonorail track beam

PART 3 - EXECUTI ON

3.

1 ERECTI ON AND | NSTALLATI ON

The Contractor shall erect and install the hoist trolley and nonorail system
in accordance with manufacturers witten instructions, \-M5 ML-H-904-\ and
\-M5 ML-M82021-\ and the contract draw ngs. The nonorail supplier shal
provi de supervisory erection services.

.2 FIELD I NSPECTI ON AND TESTS

3.2.1 Pre-Erection Inspection

Bef ore erection, the Contractor and the manufacturer's representative shal
jointly inspect the nonorail and hoist systens and conponents at the job
site to determine conpliance with specifications and manufacturer's data and
shop drawi ngs as approved.

3.2.2 (Operational Inspection and Tests

Upon conpl etion, and before final acceptance, the hoist, trolley, and
nonorail shall be given the rated | oad test specified in \-ANSI B30.11-\,
carrying 125 percent of the rated capacity, and with the units spaced to
obt ai n maxi mum possi ble loads in the nonorail track beam systenms. Hoi st
shall hold a static, as well as control a dynanmic, 125 percent rated | oad.
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The systens shall be thoroughly tested in service to determ ne that each
conponent of the system operates as specified, is properly installed and
adjusted, and is free fromdefects in material, manufacture, installation
and wor kmanshi p. The Contractor shall furnish operating personnel
instruments, and all other necessary apparatus at no additional cost to the
Government. The test and final adjustnents of the equipment will be under
t he supervision of the Contracting Officer. The Government will furnish

| oads for testing. The Contractor shall rectify any deficiencies found and
conpletely retest work affected by such deficiencies.

.3 MANUFACTURER S SERVI CES
Services of a manufacturer's representative who is experienced in the
installation, adjustment, erection and operation of the equi pment specified

shal |l be provided. The representative shall supervise the installation,
adj ustmrent, and testing of the equi pnment.

--000- -
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SECTI ON 15400

PLUMBI NG, GENERAL PURPOSE
08/ 94

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 designation
only.
Al R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE (ARl)
ARl 700 (1995) Specifications for Fluorocarbon and
QO her Refrigerants
ARl 1010 (1994) Sel f-Contai ned, Mechanically-
Refri gerated Drinki ng-Water Cool ers
AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
ANSI Z721.10.1 (1993; Z21.10.1a; Z21.10.1b; Zz21.10.1c) Gas
Water Heaters Vol. | Storage Water Heaters with
I nput Ratings of 75,000 Btu Per Hour or Less
Z21.10.3 (1993; Z21.10.3a; Z21.10.3b) Gas Water Heaters
Vol. |1l Storage, Wth Input Ratings Above
75,000 Btu Per Hour, G rculating and
I nst ant aneous Water Heaters
Z21. 22 (1986; Z21.22a) Relief Valves and Automatic Gas
Shut of f Devices for Hot Water Supply Systens
ANSI Z21.56 (1994; Zz21.56a) CGas-Fired Pool Heaters
ANSI Z7124.1 (1995) Plastic Bathtub Units
ANSI Z7124.3 (1995) Plastic Lavatories
ANSI Z7124.5 (1989)Pl astic Toilet (Water Closet) Seats
ANSI Z7124.9 (1994) Plastic Urinal Fixtures
AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM
ASTM A 47 (1990; R 1995) Ferritic Malleable Iron Castings
ASTM A 53 (1997) Pipe, Steel, Black and Hot-Di pped, Zinc-
Coat ed, Wl ded and Seanl ess
ASTM A 74 (1996) Cast lron Soil Pipe and Fittings
ASTM A 105/ A 105M (1996) Carbon Steel Forgings for Piping
Applications
ASTM A 183 (1983; R 1990) Carbon Steel Track Bolts and

Nut s
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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

ASTM C

ASTM C

193/ A 193M

515/ A 515M

516/ A 516M

518

536
733

888

32

42

43

75

88
111

117
152

306
370

584

641

813

828

564

920

(1996) Alloy-Steel and Stainless Steel Bolting
Mat eri al s for Hi gh-Tenperature Service

(1992) Pressure Vessel Plates, Carbon Steel
for Intermedi ate- and Hi gher-Tenperature
Servi ce

(1990; R 1996) Pressure Vessel Plates, Carbon
Steel, for Mderate- and Lower- Tenperature
Servi ce

(1992; R 1997) Corrosion-Resistant Hi gh-Silicon
I ron Castings

(1984; R 1993) Ductile Iron Castings

(1993) Wel ded and Seaml ess Carbon Steel and
Austenitic Stainless Steel Pipe N pples

(1996) Hubl ess Cast lron Soil Pipe and Fittings
for Sanitary and Storm Drain, Waste, and Vent
Pi pi ng Applications

(1996) Sol der Meta

(1996) Seanl ess Copper Pipe, Standard Sizes
(1996) Seam ess Red Brass Pipe, Standard Sizes
(1995a) Seanl ess Copper Tube

(1996) Seanl ess Copper Water Tube

(1995) Copper and Copper-All oy Seani ess
Condenser Tubes and Ferrul e Stock

(1997) Operating Salt Spray (FOG Apparatus

(1994) Copper Sheet, Strip, Plate, and Rolled
Bar

(1996) Copper Drai nage Tube (DW)

(1992) Copper Sheet and Strip for Building
Construction

(1996) Copper Alloy Sand Castings for Cenera
Applications

(1993) Seam ess and Wl ded Copper Distribution
Tube (Type D)

(1993) Liquid and Paste Fluxes for Sol dering
Applications of Copper and Copper Alloy Tube

(1992) Making Capillary Joints by Sol dering of
Copper and Copper Alloy Tube and Fittings

(1995a) Rubber Gaskets for Cast lron Soil Pipe
and Fittings

(1995) El astoneric Joint Seal ants
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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

ASTM D

ASTM D

ASTM D

ASTM D

1053

638

1004

1248

1785

2000

2235

2239

2241

2447

2464

2466

2467

2485

2564

2657

2661

2665

2672

(1990; R 1995) Borosilicate d ass Pi pe and
Fittings for Drain, Waste, and Vent (DW)
Applications

(1996) Tensile Properties of Plastics

(1994a) Initial Tear Resistance of Plastic Film
and Sheeting

(1984; R 1989) Polyethylene Plastics Ml ding
and Extrusion Materials

(1996a) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe, Schedul es 40, 80, and 120

(1996) Rubber Products in Autonotive
Applications

(1996a) Sol vent Cenent for Acrylonitrile-
But adi ene- Styrene (ABS) Pl astic Pipe and
Fittings

(1996a) Pol yethylene (PE) Plastic Pipe (SIDR
PR) Based on Controlled Inside D aneter

(1996a) Pol y(Vinyl Chloride) (PVC) Pressure-
Rat ed Pi pe (SDR Series)

(1995) Pol yethylene (PE) Plastic Pipe,
Schedul es 40 and 80, Based on Cutside D aneter

(1996a) Threaded Pol y(Vinyl Chloride) (PVC
Pl astic Pipe Fittings, Schedule 80

(1996a) Poly(Vinyl Chloride) (PVC Plastic Pipe
Fittings, Schedule 40

(1996a) Poly(Vinyl Chloride) (PVC Plastic Pipe
Fittings, Schedule 80

(1991; R 1996) Eval uating Coatings for Hi gh
Tenperature Service

(1996a) Sol vent Cenents for Poly(Vinyl
Chloride) (PVCQ Plastic Piping Systens

(1996) Heat Fusing Joining Polyolefin Pipe and
Fittings

(1996) Acrylonitrile-Butadi ene-Styrene (ABS)
Schedul e 40 Plastic Drain, Waste, and Vent Pipe
and Fittings

(1996) Poly(Vinyl Chloride) (PVC) Plastic
Drain, Waste, and Vent Pipe and Fittings

(1996a) Joints for |IPS PVC Pipe Using Sol vent
Cement
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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

ASTM D

ASTM D

ASTM D

ASTM E
ASTM E
ASTM F

2683

2737

2822

2846

2855

2996

3035

3122

3138

3139

3212

3261

3308

3311

4060

4101

4551

96
409

(1995) Socket-Type Pol yet hyl ene Fittings for
Qut si de Di aneter-Control | ed Pol yet hyl ene Pi pe
and Tubi ng

(1996a) Pol yethyl ene (PE) Plastic Tubing
(1991; R 1997) Asphalt Roof Cenent

(1996) Chlorinated Pol y(Vinyl Chloride) (CPVC
Pl astic Hot- and Col d-Water Distribution

Syst ens

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

(1995) Fil anent-Wund "Fi berglass" (d ass-
Fi ber - Rei nforced Thernosetting-Resin) Pipe

(1995) Pol yethylene (PE) Plastic Pipe (DR PR)
Based on Controll ed Qutside D aneter

(1995) Solvent Cenments for Styrene-Rubber (SR
Pl astic Pipe and Fittings

(1995) Solvent Cements for Transition Joints
Bet ween Acrylonitrile-Butadi ene-Styrene (ABS)
and Pol y(Vinyl Chloride) (PVC Non-Pressure
Pi pi ng Conponents

(1996a) Joints for Plastic Pressure Pipes Using
Fl exi bl e El astoneric Seal s

(1996a) Joints for Drain and Sewer Plastic
Pi pes Using Flexible Elastoneric Seals

(1996) Butt Heat Fusion Pol yet hyl ene (PE)
Plastic Fittings for Polyethylene (PE) Plastic
Pi pe and Tubi ng

(1991a) PTFE Resin Skived Tape

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

(1995) Abrasion Resistance of Oganic Coatings
by the Taber Abraser

(1996) Propylene Plastic Injection and
Extrusion Materials

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

(1995) ASTM Ther noneters
(1995) Water Vapor Transnission of Materials

(1995) Thernopl astic Accessi bl e and Repl aceabl e
Pl asti ¢ Tube and Tubular Fittings
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ASTM F 437 (1993) Threaded Chl orinated Pol y(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings,
Schedul e 80

ASTM F 438 (1993) Socket-Type Chlorinated Pol y(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings,
Schedul e 40

ASTM F 439 (1993a) Socket-Type Chlorinated Pol y(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings,
Schedul e 80

ASTM F 441 (1995) Chlorinated Poly(Vinyl Chloride) (CPVC
Pl astic Pipe, Schedules 40 and 80

ASTM F 442 (1994) Chlorinated Poly(Vinyl Chloride) (CPVC
Pl astic Pi pe (SDR-PR)

ASTM F 477 (1995) El astoneric Seals (Gaskets) for Joining
Pl astic Pipe

ASTM F 493 (1993a) Solvent Cenents for Chlorinated
Pol y(Vinyl Chloride) (CPVC) Plastic Pipe and
Fittings

ASTM F 628 (1995) Acrylonitrile-Butadi ene-Styrene (ABS)
Schedul e 40 Plastic Drain, Waste, and Vent Pipe
with a Cellular Core

ASTM F 891 (1993a) Coextruded Pol y(Vinyl Chloride) (PVCQ
Plastic Pipe with a Cellular Core

ASTM F 1290 (1993) El ectrofusion Joining Polyol efin Pipe
and Fittings

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

ASHRAE 34 (1992; Addenda a-j) Nunber Designation and
Safety Classification of Refrigerants

ASHRAE 90. 1 (1989; 90.1b; 90.1c; 90.1d; 90.1le; 90. 1g;
90.1i) Energy Efficient Design of New Buil di ngs
Except Low Ri se Residential Buildings

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

ASME A112.1.2 (1991) Air Gaps in Plunmbing Systens
ASME Al12.6. 1M (1988) Supports for Of-the-Fl oor Plunbing
Fi xtures for Public Use
ASME A112.14.1 (1975; R 1990) Backwater Val ves
ASME Al112.18. 1M (1996) Plunbing Fixture Fittings
ASME Al112.19. 1M (1994) Enanel ed Cast Iron Plunbing Fixtures
ASME Al12.19.2M (1995; Errata) Vitreous China Plunbing Fixtures
ASME Al112.19.3M (1987; R 1996) Stainless Steel Plunbing

Fi xtures (Designed for Residential Use)
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ASME
ASME
ASME
ASME

ASME
ASME
ASME

ASME
ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME
ASME
ASME

ASME

ACCOMPANY ING AMENDMENT NO.

Al12.19. 4M

Al12.21. 1M
Al12.21.2M
Al12. 36. 2M

B1.20.1

B16. 3
B16. 4

B16. 5

B16. 12
B16. 15

B16. 18

B16. 21

B16. 22

B16. 23

B16. 24

B16. 29

B16. 34

B16. 39

B31.1
B31.5
B40. 1

BPV VIIl Div 1

0001 TO SOLICITATION NO. DACA63-98-B-0048

(1994; Errata Nov 1996) Porcel ai n Enanel ed
Formed Steel Plunbing Fixtures

(1991) Floor Drains
(1983) Roof Drains
(1991) d eanouts

(1983; R 1992) Pipe Threads, General Purpose
(I'nch)

(1992) Malleable Iron Threaded Fittings
(1992) Gray lron Threaded Fittings

(1996) Pi pe Flanges and Fl anged Fittings NPS
1/2 Through NPS 24

(1991) Cast Iron Threaded Drainage Fittings

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

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

(1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

(1995) Wought Copper and Copper Alloy Sol der
Joint Pressure Fittings

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

(1991; Errata) Cast Copper Alloy Pipe Flanges,
Class 150, 300, 400, 600, 900, 1500, and 2500,
and Flanged Fittings, Cass 150 and 300

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

(1996) Valves - Flanged, Threaded, and Wl di ng
End

(1986; R 1994) Malleable Iron Threaded Pi pe
Uni ons d asses 150, 250, and 300

(1995; B31l1.1la; B31.1b) Power Piping
(1992; B3l.5a) Refrigeration Piping

(1991) Gauges - Pressure Indicating D al Type -
El astic El enent

(1995; Addenda Dec 1995, Dec 1996, Dec 1997)

Boi |l er and Pressure Vessel Code; Section VIII,
Pressure Vessels Division 1 - Basic Coverage
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ASME

ASSE

ASSE
ASSE

ASSE

ASSE
ASSE
ASSE

ASSE

ASSE
ASSE

AWNA-

AWM
AWM
AWM

AWM

AWM

AWM

AWM
AWM
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BPV | X

Csh-1

(1995; Addenda Dec 1995, Dec 1996, Dec 1997)
Boi |l er and Pressure Vessel Code; Section |X,
Wel di ng and Brazing Qualifications

(1995; CSD-la; CSD- 1b) Controls and Safety
Devi ces for Automatically Fired Boilers

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

ANSI / ASSE 1001

1002
ANSI / ASSE 1003

1005

ANSI / ASSE 1006
ANSI / ASSE 1011
ANSI / ASSE 1012

1013

1018
ANSI / ASSE 1037

(1990) Pi pe Applied Atnospheric Type Vacuum
Br eakers

(1986) Water Cl oset Flush Tank Ball Cocks

(1995) Water Pressure Reducing Val ves for
Donestic Water Supply Systens

(1986) Water Heater Drain Valves - 3/4-Inch
Iron Pipe Size

(1989) Residential Use (Househol d) D shwashers
(1995) Hose Connection Vacuum Breakers

(1995) Backfl ow Preventers with Internediate
At mospheric Vent

(1993) Reduced Pressure Principle Backfl ow
Preventers

(1986) Trap Seal Prinmer Valves Water Supply Fed

(1986; Rev thru Mar 1990) Pressurized Fl ushing
Devi ces (Flushoneters) for Plunbing Fixtures

AMERI CAN WATER WORKS ASSCOCI ATI ON ( AWAR)

01

B300
B301
ANSI / AWM C105/ A21. 5

C203

C606

ANSI / AWM C700

D100
MO

(1995) Standard Met hods for the Exami nation of
Wat er and Wast ewat er

(1992) Hypochlorites
(1992) Liquid Chlorine

(1993) Pol yet hyl ene Encasenent for Ductile-lron
Pi pe Systens

(1991) Coal -Tar Protective Coatings and Linings
for Steel Water Pipelines - Enanel and Tape -
Hot - Appl i ed

(1987) Grooved and Shoul dered Joints

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

(1996) Wel ded Steel Tanks for Water Storage

(1973) Manual: Water Chlorination Principles
and Practices

15400-7



ACCOMPANY ING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-98-B-0048

AMERI CAN VELDI NG SOCI ETY (AWG)

AWS A5. 8 (1992) Filler Metals for Brazing and Braze
Wl di ng
AWS B2. 2 (1991) Brazing Procedure and Performance

Qualification
CAST IRON SO L PI PE | NSTI TUTE (Cl SPI)

Cl skl 301 (1995) Hubl ess Cast Iron Soil Pipe and Fittings
for Sanitary and Storm Drain, Waste, and Vent
Pi pi ng Applications

Cl sPI 310 (1995) Coupling for Use in Connection with
Hubl ess Cast Iron Soil Pipe and Fittings for
Sanitary and Storm Drain, Waste, and Vent
Pi pi ng Applications

Cl SPI HSN- 85 (1985) Neoprene Rubber Gaskets for Hub and
Spi got Cast lron Soil Pipe and Fittings

CODE OF FEDERAL REGULATI ONS ( CFR)

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

Components of Coatings
COMMVERCI AL | TEM DESCRI PTI ONS ( Cl D)
CI D A-A-240 (Rev A) Shower Head, Ball Joint
CI D A- A-50012 (Basic) Garbage Di sposal Machi ne, Comerci al
COPPER DEVELOPNMENT ASSCCI ATI ON ( CDA)
CDA- 02 (1995) Copper Tube Handbook
COUNCI L OF AMERI CAN BUI LDI NG OFFI CI ALS ( CABO)

CABO Al117.1 (1992; Errata Jun 1993) Accessible and Usable
Bui |l dings and Facilities

FOUNDATI ON FOR CROSS- CONNECTI ON CONTROL AND HYDRAULI C RESEARCH ( FCCHR)
FCCCHR- 01 (1993) Manual of Cross-Connection Control
HYDRAULI C | NSTI TUTE (HI)

H ANSI/H 1.1-1.5 (1994) Centrifugal Punps
MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS | NDUSTRY
(MBS)
MSS SP- 25 (1993) Standard Marking System for Val ves,
Fittings, Flanges and Unions
MSS SP- 44 (1996) Steel Pipeline Flanges
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MSS SP-58 (1993) Pi pe Hangers and Supports - Materials,
Desi gn and Manufacture

MBS SP- 67 (1995) Butterfly Val ves

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

MSS SP-70 (1990) Cast Iron Gate Valves, Flanged and
Thr eaded Ends

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

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

MSS SP-73 (1991; R 1996) Brazing Joints for Copper and
Copper Alloy Pressure Fittings

MSS SP-78 (1987; R 1992) Cast Ilron Plug Val ves, Flanged
and Threaded Ends

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

MSS SP- 83 (1995) C ass 3000 Steel Pipe Unions Socket -

Wel di ng and Threaded

MSS SP- 85 (1994) Cast Iron G obe & Angle Val ves, Flanged
and Threaded Ends

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

NATI ONAL ASSOCI ATI ON OF PLUMBI NG- HEATI NG- COOLI NG CONTRACTORS ( NAPHCC)
NAPHCC- 01 (1996) National Standard Pl unbi ng Code
NATI ONAL ELECTRI CAL MANUFACTURERS ASSCOCI ATI ON ( NEMR)

NEMVA 250 (1991) Enclosures for Electrical Equipnment
(1000 Vol ts Maxi mum

NATI ONAL FI RE PROTECTI ON ASSCOCI ATl ON ( NFPA)

NFPA 31 (1997) Installation of O Burning Equi pnent
NFPA 54/ ANSI 7223.1 (1996; Errata) National Fuel Gas Code
NFPA 90A (1996) Installation of Air Conditioning and

Ventilating Systens
NSF | NTERNATI ONAL ( NSF)

NSF 3 (1996) Conmercial Spray-Type D shwashi ng and
d asswashi ng Machi nes

NSF 5 (1992) Water Heaters, Hot Water Supply Boilers,
and Heat Recovery Equi prent
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NSF ANSI / NSF 14 (1996) Pl astics Piping Conponents and Rel at ed
Materi al s

PLASTI C PI PE AND FI TTI NGS ASSCCI ATl ON ( PPFA)

PPFA- 01 (1991) Plastic Pipe in Fire Resistive
Construction

PLUMBI NG AND DRAI NAGE | NSTI TUTE (PDI)
PDI G 101 (1996) Testing and Rating Procedures for G ease
Interceptors with Appendi x of Sizing and
Installation Data
PDI WH 201 (1992) Water Hammer Arresters
SOCI ETY OF AUTOMOTI VE ENG NEERS ( SAE)
SAE J 1508 (1996) Hose C anps
THE SOCI ETY FOR PROTECTI VE COATI NG ( SSPC)
SSPC SP 5 (1994) Wiite Metal Blast O eaning

UNDERWRI TERS LABORATORI ES (UL)

UL 174 (1996; Rev thru Nov 1997) Househol d El ectric
St orage Tank Water Heaters

UL 430 (1994; Rev thru Cct 1996) Waste Di sposers

UL 732 (1995; Rev Cct 1997) Gl -Fired Storage Tank
Water Heaters

UL 749 (1997) Househol d D shwashers

UL 921 (1996) Conmercial Electric D shwashers

.2 STANDARD PRODUCTS

Specified materials and equi pnent shall be standard products of a nanufacturer
regul arly engaged in the manufacture of such products. Specified equipnment
shal |l essentially duplicate equipnent that has perforned satisfactorily at

| east two years prior to bid opening.

.3 PERFORMANCE REQUI REMENTS
. 3.1 Wl di ng

Pi pi ng shall be wel ded in accordance with qualified procedures using
performance-qualified wel ders and wel di ng operators. Procedures and wel ders
shal|l be qualified in accordance with ASME BPV | X. Wl di ng procedures
qualified by others, and wel ders and wel di ng operators qualified by another
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
performed at the work site if practicable. WIlders or welding operators shall
apply their assigned synbols near each weld they nake as a pernmanent record.
Structural menbers shall be welded in accordance with Section 05055 WVELDI NG
STRUCTURAL. Wel ding and nondestructive testing procedures are specified in
Section 15052 WELDI NG PRESSURE PI Pl NG
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1.4 ELECTRI CAL WORK

Mot ors, motor controllers and notor efficiencies shall conformto the

requi renents of Section 16415 ELECTRI CAL WORK, I NTERIOR  Electrical notor-
driven equi pment specified herein shall be provided conplete with notors.

Equi pnrent shall be rated at 60 Hz, single phase, ac unl ess otherw se indicated
Where a notor controller is not provided in a notor-control center on the

el ectrical drawi ngs, a notor controller shall be as indicated. Mtor

controll ers shall be provided conplete with properly sized thermal-overl oad
protection in each ungrounded conductor, auxiliary contact, and other

equi pnment, at the specified capacity, and including an all owabl e service
factor.

1.5 SUBM TTALS
CGovernnent approval is required for subnmittals with a "GA" designati on;

subm ttals having an "FI Q' designation are for information only. The follow ng
shall be submitted in accordance with Section 01330 SUBM TTAL PROCEDURES

\ *SD- 01 Dat a*\
\ *Wel di ng*\; \*FI O\.

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

\ *Vi brati on- Absor bi ng Features*\; \*FlIO\.

Details of vibration-absorbing features, including arrangenent, foundation
pl an, di nmensions and specifications.

\ *SD- 04 Dr awi ngs*\
\ *Pl umbi ng Systent\; \*Fl Or\.

Detail drawi ngs consisting of illustrations, schedules, perfornmance charts,

i nstructions, brochures, diagrans, and other information to illustrate the
requi renents and operations of each system Detail drawings for the conplete
pl unbi ng system i ncl udi ng piping |ayouts and | ocati ons of connections;

di mensi ons for roughing-in, foundation, and support points; schenatic di agranms
and wiring diagrans or connection and interconnection diagrans. Detai

drawi ngs shall indicate clearances required for mai ntenance and operation
Wher e pi ping and equi pment are to be supported other than as indicated, details
shal | include | oadings and proposed support nethods. Mechanical draw ng plans,

el evations, views, and details, shall be drawn to scale

\*El ectrical Schematics*\; \*FIOr\.

Conpl ete electrical schematic lineless or full line interconnection and
connecti on diagram for each piece of nechani cal equi prent having nore than one
automatic or manual electrical control device

\*SD- 06 | nstructions*\
\ * Pl unbi ng Systent\; \*FI O\.

Di agrans, instructions, and other sheets proposed for posting. Mnufacturer's
recomendations for the installation of bell and spigot and hubl ess joints for
cast iron soil pipe
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\ *SD- 09 Reports*\
\*Tests, Flushing and Disinfection*\; \*FIO\.

Test reports in booklet formshowing all field tests perfornmed to adjust each
conmponent and all field tests perforned 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*\; \*FlI Or\.

Certification of proper operation shall be as acconplished in accordance with
state regul ations by an individual certified by the state to perform such
tests. If no state requirenent exists, the Contractor shall have the

manuf acturer's representative test the device, to ensure the unit is properly
installed and perform ng as i ntended. The Contractor shall provide witten
docunentati on of the tests perfornmed and signed by the individual perform ng
the tests.

\*SD- 13 Certificates*\
\ *Materials and Equi pment *\;\*Fl O\ .

Where materials or equipnent are specified to conply with requirenents of AGA,
or ASME, proof of such conpliance. The label or listing of the specified
agency will be acceptable evidence. In lieu of the label or listing, a witten
certificate may be submitted from an approved, nationally recognized testing
organi zati on equi pped to perform such services, stating that the itens have
been tested and conformto the requirenments and testing nmethods of the

speci fied agency. Were equipnent is specified to conformto requirenments of
the ASME Boil er and Pressure Vessel Code, the design, fabrication, and
installation shall conformto the code

\*Bolts*\; \*Fl O\.

Witten certification by the bolt manufacturer that the bolts furni shed conply
with the specified requirenments. The certification shall include illustrations
of product-required markings, the date of manufacture, and the nunber of each
type of bolt to be furnished based on this certification

\ *SD- 19 (peration and Mai nt enance Manual s*\

\ *Pl unbi ng Systent\; \*FlO\.

Si x copi es of the operation manual outlining the step-by-step procedures
required for system startup, operation and shutdown. The manual shall include
t he manuf acturer's nane, nodel nunber, service manual, parts list, and brief
description of all equipnent and their basic operating features. Six copies of
t he mai nt enance nmanual |isting routine nmaintenance procedures, possible
breakdowns and repairs. The manual shall include piping and equi prent | ayout
and sinplified wiring and control diagrans of the systemas installed

1.6 REGULATORY REQUI REMENTS
1.6.1 Pl umbi ng

Pl umbi ng work shall be in accordance wi th NAPHCC- 01.
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1.7 PRQIECT/ SI TE CONDI TI ONS

The Contractor shall becone famliar with details of the work, verify
dimensions in the field, and advise the Contracting Oficer of any discrepancy
bef ore perform ng any work.

PART 2 PRODUCTS
2.1 MATERI ALS

Materials for various services shall be in accordance with TABLES | and |1
Pi pe schedul es shall be sel ected based on service requirenents. Pipe fittings
shal |l be conpatible with the applicable pipe materials. Plastic pipe,
fittings, and solvent cenment shall nmeet NSF ANSI/NSF 14 and shall be NSF |i sted
for the service intended. Plastic pipe, fittings, and solvent cenent used for
pot abl e hot and cold water service shall bear the NSF seal "NSF-PW"

Pol ypr opyl ene pipe and fittings shall conformto dinensional requirenments of
Schedul e 40, Iron Pipe size. Pipe threads (except dry seal) shall conformto
ASME B1.20.1. G ooved pipe couplings and fittings shall be fromthe sane
manuf acturer. Material or equipnent containing | ead shall not be used in any
pot abl e water system Hubless cast-iron soil pipe shall not be installed
under ground, under concrete floor slabs, or in crawl spaces bel ow kitchen
floors. Plastic pipe shall not be installed in air plenuns. Plastic pipe
shall not be installed in a pressure piping systemin buildings greater than
three stories including any basenent |evels.

2.1.1 Pi pe Joint Materials

Grooved pi pe and hubl ess cast-iorn soil pipe shall not be used under ground
Joints and gasket nmaterials shall conformto the follow ng:

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

b. Coupling for Steel Pipe: AWM C606
c. Couplings for Gooved Pipe: Ductile Iron ASTM A 536 (G ade 65-45-12).

d. Flange Gaskets: Gaskets shall be made of non-asbestos material in
accordance with ASME B16.21. Gaskets shall be flat, 1.6 mm (1/16 inch)
1/16 inch thick, and contain Arami d fibers bonded with Styrene Butadi ene
Rubber (SBR) or Nitro Butadi ene Rubber (NBR). Gaskets shall be the ful
face or self centering flat ring type. Gaskets used for hydrocarbon
servi ce 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 formappropriate for
use with brazing material. Flux shall be as follows: |ead-free; have a
100 percent flushable residue; contain slightly acidic reagents; contain
pot assi um bori des; and contain fluorides. Silver brazing materials shal
be in accordance with AW A5.8

h. Solder Material: Solder netal shall conformto ASTM B 32 95-5 tin-
ant i nony.

i. Solder Flux: Flux shall be liquid form non-corrosive, and conformto
ASTM B 813, Standard Test 1
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j. PTFE Tape: PTFE Tape, for use with Threaded Metal or Plastic Pipe,
ASTM D 3308.

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

| . Rubber Gaskets for Grooved Pipe: ASTM D 2000, mexi numtenperature 110
degrees C (230 degrees F). 230 degrees F.

m Flexible Elastoneric 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 Nonpressure
Pi pi ng Conponents: ASTM D 3138.

p. Plastic Solvent Cenent for ABS Plastic Pipe: ASTMD 2235.

g. Plastic Solvent Cenment for PVC Plastic Pipe: ASTMD 2564 and ASTM D
2855.

r. Plastic Solvent Cenent for CPVC Plastic Pipe: ASTMF 493.

s. Flanged fittings including flanges, bolts, nuts, bolt patterns, etc.
shall be in accordance with ASME B16.5 class 150 and shall have the
manuf acturer's trademark affixed i n accordance with MSS SP-25. Fl ange
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

t. Plastic Solvent Cenent for Styrene Rubber Plastic Pipe: ASTMD 3122.
2.1.2 M scel | aneous Materials
M scel | aneous materials shall conformto the foll ow ng:
a. Water Hammer Arrester: PD WH 201.
b. Copper, Sheet and Strip for Building Construction: ASTM B 370.
c. Asphalt Roof Cenent: ASTM D 2822.
d. Hose Canps: SAE J 1508.
e. Supports for Of-The-Floor Plunbing Fixtures: ASME All2.6.1M
f. Metallic deanouts: ASME Al12. 36.2M
g. Plumbing Fixture Setting Conpound: A prefornmed flexible ring seal
nol ded from hydrocarbon wax material. The seal material shall be
nonvol ati |l e nonasphaltic and contain germcide and provide watertight,
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: AWM B301.
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k. Polyethyl ene Encasenent for Ductile-lron Piping: AWWA ANSI/AWMA
C105/ A21. 5.

|. Gauges - Pressure and Vacuum I ndicating Dial Type - Elastic El enent:
ASME B40. 1

m Thernoneters: ASTME 1

.1.3 Pi pe Insulation Materia

Insul ation shall be as specified in Section 15080 THERMAL | NSULATI ON FOR
MECHANI CAL SYSTEMS

1.4 IW Piping

All IW piping shall be double containment polypropylene pipe and shall conform
to ASTM D-4101.

.1.4.1 The IW pipe both primary and secondary pipe materials shall be rated

at 150 psi and conform to ASTM D2837-85.

.1.4.2 All fittings shall conform to the same requirements specified for the

pipe.

.1.4.3 Butt welded construction with an approved welding device authorized by

the Contracting Officer shall be used and shall conform to the requirements of
ASTM D2657 Section 9.

.1.4.4 Flanged connections, where indicated and at tank connections, shall be

made using stub end and backing ring arrangements with gasketing material
recommeded by manufacturer and approved by the Contracting Officer.

.1.4.5 Minimum hanger spacing shall be as indicated:

Size (iinches) Pipe Spacing (feet)
3/8 3.0
1/2 3.0
374 3.0
1 3.5
1 1/4 4.0
1 1/2 4.5
2 5.0
3 5.5
4 6.0
6 7.0
8 7.5

Pipe sizes for referencing the above chart shall be the secondary pipe
diameters.

.2 Pl PE HANGERS, | NSERTS, AND SUPPORTS

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

Val ves shall be provided on supplies to equipnment and fixtures. Valves 65 mm
(2-1/2 inches) and snaller shall be bronze with threaded bodies for pipe and
sol der-type connections for tubing. Valves 80 mm (3 inches) and |arger shal
have flanged iron bodies and bronze trim Pressure ratings shall be based upon
the application. G ooved end valves nmay be provided if the manufacturer
certifies that the val ves neet the performance requirenents of applicable MS
standard. Valves shall conformto the foll ow ng standards

Descri ption St andard
Butterfly Val ves MSS SP- 67
Cast-lron Gate Val ves, Fl anged and

Thr eaded Ends MSS SP-70
Cast-lron Swing Check Val ves, Flanged and

Thr eaded Ends MSS SP-71
Bal | Val ves with Fl anged Butt-Wl di ng Ends

for CGeneral Service MSS SP-72
Bal | Val ves Threaded, Socket- Wl di ng,

Sol der Joint, G ooved and Flared Ends MSS SP-110
Cast-lron Plug Val ves, Flanged and MSS SP-78
Thr eaded Ends

Bronze Gate, d obe, Angle, and Check Val ves MSS SP- 80
Steel Val ves, Socket Wl ding and Threaded Ends ASME B16. 34
Cast-lron d obe and Angl e Val ves, Flanged and MSS SP- 85

Thr eaded Ends

Backwat er Val ves

Vacuum Rel i ef Val ves

WAt er Pressure Reducing Val ves
Wat er Heater Drain Val ves

Trap Seal Priner Valves

Tenperature and Pressure Relief Valves
for Hot WAater Supply Systens

Tenperature and Pressure Relief Valves

for Autonatically Fired Hot
Water Boilers

2.3.1 Backwat er Val ves

ASME A112.14.1

ASSE ANSI / ASSE 1001
ASSE ANSI / ASSE 1003

ASSE 1005

ASSE 1018

ANSI Z721. 22

ASME CSD-1

Saf ety Code No., Part CW
Article 5

Backwat er val ves shall be either separate fromthe floor drain or a conbination

floor drain, P-trap, and backwater valve,

as shown. Valves shall have cast-

iron bodies with cleanouts |arge enough to pernmit renoval of interior parts.
Val ves shall be of the flap type, hinged or pivoted, with revolving disks.

H nge pivots, disks, and seats shal
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slightly open in a no-flow no-backwater condition. C eanouts shall extend to
finished floor and be fitted with threaded countersunk pl ugs.

.3.2 Wal | Faucets

Wal | faucets with vacuum breaker backfl ow preventer shall be brass with 20 mm
(3/4 inch) male inlet threads, hexagon shoul der, and 20 mm (3/4 inch) hose
connection. Faucet handl e shall be securely attached to stem

.3.3 Wal | Hydrants

Wal | hydrants with vacuum breaker backfl ow preventer shall have a nickl e-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 galvani zed iron casing
of sufficient length to extend through the wall so that the valve is inside the
buil di ng, and the portion of the hydrant between the outlet and valve is self-
draining. A brass or bronze valve with coupling and uni on el bow havi ng netal -
to-netal seat shall be provided. Valve rod and seat washer shall be renovabl e
through the face of the hydrant. The hydrant shall have 20 mm (3/4 inch) 3/4

i nchexposed hose thread on spout and 20 mm (3/4 inch) 3/4 inch nal e pipe thread
on inlet.

. 3.4 Lawn Faucets

Lawn faucets shall be brass, with either straight or angle bodies, and shall be
of the conpression type. Body flange shall be provided with internal pipe
thread to suit 20 nm (3/4 inch) 3/4 inch pipe. Body shall be suitable for
wrench grip. Faucet spout shall have 20 mm (3/4 inch) 3/4 inchexposed hose
threads. Faucet handl e shall be securely attached to stem

.3.5 Yard Hydrants

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

provi ded

.3.6 Rel i ef Val ves

Wat er heaters and hot water storage tanks shall have a conbination pressure and
tenperature (P&T) relief valve. The pressure relief elenent of a P&T relief

val ve 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 el ement of a P&T relief valve shall have a relieving capacity which
is at least equal to the total input of the heaters when operating at their

maxi mum capacity. Relief valves shall be rated according to ANSI Z21.22

Rel i ef val ves for systens where the maxi numrate of heat input is |less than 59
kw (200, 000 Btuh) 200,000 Btuh shall have 20 nm (3/4 inch) 3/4 inch mninmm
inlets, and 20 mm (3/4 inch) 3/4 inch outlets. Relief valves for systenms where
the maxi mumrate of heat input is greater than 59 kW (200, 000 Btuh) 200, 000 Btuh
shall have 25 mm (1 inch) 1 inch mnimuminlets, and 25 nm (1 inch) 1 inch
outlets. The discharge pipe fromthe relief valve shall be the size of the

val ve outl et.

.4 FI XTURES

Fi xtures shall be water conservation type, in accordance w th NAPHCC-01.

Fi xtures for use by the physically handi capped shall be in accordance w th CABO
Al117.1. Vitreous china, nonabsorbent, hard-burned, and vitrified throughout

t he body shall be provided. Porcelain enaneled ware shall have specially

sel ected, clear white, acid-resisting enanel coating evenly applied on

surfaces. No fixture will be accepted that shows cracks, crazes, blisters,
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thin spots, or other flaws. Fixtures shall be equi pped w th appurtenances such
as traps, faucets, stop valves, and drain fittings. Each fixture and pi ece of
equi pment requiring connections to the drai nage system except grease

i nterceptors, shall be equipped with a trap. Brass expansion or toggle bolts
capped with acorn nuts shall be provided for supports, and polished chrom um

pl ated pipe, valves, and fittings shall be provided where exposed to view.
Fixtures with the supply discharge below the rimshall be equipped with
backfl ow preventers. Internal parts of flush and/or flushoneter val ves, shower
m xi ng val ves, shower head face plates, pop-up stoppers of lavatory waste

drai ns, and pop-up stoppers and overfl ow tees and shoes of bathtub waste drains
may contain acetal resin, fluorocarbon, nylon, acrylonitrile-butadi ene-styrene
(ABS) or other plastic material, if the material has provided satisfactory
servi ce under actual commrercial 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 tenperature. Plunbing fixtures shall be as

i ndi cated in paragraph 3.10 PLUMBI NG FI XTURE SCHEDULE

4.1 Lavat ori es

Enanel ed cast-iron |lavatories shall be provided with two cast-iron or stee
brackets secured to the underside of the apron and drilled for bolting to the
wall in a manner simlar to the hanger plate. Exposed brackets shall be
porcel ai n enanel ed

.5 BACKFLOW PREVENTERS

Backfl ow preventers shall be approves and |isted by the Foundati on For Cross-
Connection Control & Hydraulic Research. Reduced pressure principle
assenbl i es, doubl e check val ve assenblies, atnospheric (nonpressure) type
vacuum br eakers, and pressure type vacuum breakers shall be tested, approved,
and listed in accordance with FCCCHR-01. Backflow preventers with internediate
at nospheric vent shall conformto ASSE ANSI/ASSE 1012. Reduced pressure
princi pl e backfl ow preventers shall conformto ASSE 1013. Hose connection
vacuum br eakers shall conformto ASSE ANSI/ASSE 1011. Pipe applied atnospheric
type vacuum breakers shall conformto ASSE ANSI/ASSE 1001. Air gaps in

pl unbi ng systens shall conformto ASME Al12.1.2

.6 DRAINS
.6.1 Fl oor and Shower Drains

Fl oor and shower drains shall consist of a gal vani zed body, integral seepage
pan, and adjustable perforated or slotted chrom um pl ated bronze, nickel-
bronze, or nickel-brass strainer, consisting of grate and threaded coll ar

Fl oor drains shall be cast iron except where netallic waterproofing nmenbrane is
installed. Drains shall be of double drainage pattern for enbedding in the
floor construction. The seepage pan shall have weep hol es or channels for

drai nage to the drainpipe. The strainer shall be adjustable to floor

t hi ckness. A cl anpi ng device for attaching flashing or waterproofing nmenbrane
to the seepage pan without damagi ng the flashing or waterproofing nenbrane
shal | be provided when required. Drains shall be provided with threaded or
caul ked connection. In lieu of a caul ked joint between the drain outlet and
wast e pi pe, a neoprene rubber gasket conformng to ASTM C 564 may 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

.6.1.1 Metal lic Shower Pan Drains
Where netallic shower pan nmenbrane is installed, polyethylene drain with

corrosion-resistant screws securing the clanpi ng device shall be provided
Pol yet hyl ene drains shall have fittings to adapt drain to waste piping
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Pol yet hyl ene for floor drains shall conformto ASTM D 1248. Drains shall have
separate cast-iron "P" trap, circular body, seepage pan, and strainer, unless
ot herwi se i ndi cat ed.

.6.1.2 Drai ns and Backwat er Val ves

Drai ns and backwater valves installed in connection with waterproofed floors or
shower pans shall be equi pped with bolted-type device to securely clanp
fl ashi ng.

.6.2 Area Drains

Area drains shall be plain pattern with polished stainless steel perforated or
slotted grate and bottomoutlet. The drain shall be circular or square with a
300 nm (12 inch) nom nal overall width or dianmeter and 250 nm (10 i nch) nom nal
overall depth. Drains shall be cast iron with manufacturer's standard coati ng.
Grate shall be easily lifted out for cleaning. CQutlet shall be suitable for

i nsi de caul ked connection to drain pipe. Drains shall conformto ASME
Al112.21.1M

.6.3 Fl oor Si nks

Fl oor sinks shall be square, with 300 mm (12 inch) nomi nal overall wi dth or

di anmeter and 250 mm (10 inch) nomi nal overall depth. Floor sink shall have an
acid-resistant enanel interior finish with cast-iron body, alum num sedi nent
bucket, and perforated grate of cast iron in industrial areas and stainless
steel in finished areas. The outlet pipe size shall be as indicated or of the
sanme size as the connecting pipe.

.6.4 Boi | er Room Dr ai ns

Boi |l er roomdrains shall have conbined drain and trap, hinged grate, renovable
bucket, and threaded brass cleanout with brass backwater valve. The renpvable
gal vani zed cast-iron sedi nent bucket shall have rounded corners to elimnate
fouling and shall be equi pped with hand grips. Drain shall have a mni num
wat er seal of 100 mm (4 inches). The grate area shall be not |ess than 0.065
square neters (100 square inches).

.6.5 Pit Drains

Pit drains shall consist of a body, integral seepage pan, and nontilting
perforated or slotted grate. Drains shall be of double drainage pattern
suitable for enbedding in the floor construction. The seepage pan shall have
weep hol es or channels for drainage to the drain pipe. Menbrane or flashing
cl anpi ng devi ce shall be provided when required. Drains shall be cast iron

wi th manufacturer's standard coating. Drains shall be circular and provided
with bottomoutlet suitable for inside caul ked connection, unless otherw se

i ndi cated. Drains shall be provided with separate cast-iron "P" traps, unless
ot herwi se i ndi cat ed.

.6.6 Si ght Drains

Si ght drains shall consist of body, integral seepage pan, and adjustable
strainer with perforated or slotted grate and funnel extension. The strainer
shall have a threaded collar to permt adjustnment to fl oor thickness. Drains
shal | be of double drainage pattern suitable for enbedding in the floor
construction. A clanping device for attaching flashing or waterproofing
nmenbrane to the seepage pan w t hout damagi ng the flashing or nmenbrane shall be
provi ded for other than concrete construction. Drains shall have a gal vani zed
heavy cast-iron body and seepage pan and chrom um pl ated bronze, nickel-bronze,
or nickel-brass strainer and funnel conbination. Drains shall be provided with
t hreaded or caul ked connection and with a separate cast-iron "P" trap, unless
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otherwi se indicated. Drains shall be circular, unless otherw se indicated
The funnel shall be securely nmounted over an opening in the center of the
strainer. M ninmum di nensi ons shall be as foll ows:

Area of strainer and collar 0. 023 square neters (36 square inches)
Hei ght of funnel 95 mMm (3-3/4 inches)
Di anmeter of |ower portion 50 mm (2 inches) of funne
Di amet er of upper portion 100 mm (4 inches)of funne
.6.7 Roof Drains and Expansi on Joints

Roof drains shall conformto ASME Al12.21.2M wth donme and integral flange,
and shall have a device for making a watertight connecti on between roofing and
flashing. The whol e assenbly shall be gal vani zed heavy pattern cast iron. For
aggregate surface roofing, the drain shall be provided with a gravel stop. On
roofs other than concrete construction, roof drains shall be conplete with
underdeck clanp, sunp receiver, and an extension for the insulation thickness
where applicable. A clanping device for attaching flashing or waterproofing
nmenbrane to the seepage pan w thout damagi ng the flashing or nmenbrane shall be
provi ded when required to suit the building construction. Strainer openings
shal | have a conbined area equal to twice that of the drain outlet. The outlet
shal | be equi pped to nake a proper connection to threaded pi pe of the sane size
as the downspout. An expansion joint of proper size to receive the conductor
pi pe shall be provided. The expansion joint shall consist of a heavy cast-iron
housi ng, brass or bronze sl eeve, brass or bronze fastening bolts and nuts, and
gaskets or packing. The sleeve shall have a nomi nal thickness of not |ess than
3.416 mm (0. 134 inch). Gaskets and packing shall be close-cell neoprene, O
ring packi ng shall be close-cell neoprene of 70 duroneter. Packing shall be
held in place by a packing gland secured with bolts.

.7 SHOWAER PAN
Shower pan may be copper, or nonnetallic material
.7.1 Sheet Copper
Sheet copper shall be 4.9 kg per square neter (16 ounce) weight.
. 7.2 Pl astici zed Pol yvinyl Chloride Shower Pan Materia
Material shall be sheet form The material shall be 1.016 mm (0. 040 inch)
m ni mum t hi ckness of plasticized polyvinyl chloride or chlorinated pol yet hyl ene
and shall be in accordance with ASTM D 4551
.7.3 Nonpl asti ci zed Pol yvi nyl Chloride (PVC) Shower Pan Materia
Mat eri al shall consist of a plastic waterproofing nenbrane in sheet form The
material shall be 1.016 mm (0.040 inch) 0.040 inch mni mumthickness of
nonpl asti ci zed PVC and shall have the follow ng m ni num properti es:

a. ASTM D 638

Utimte Tensile Strength: 1.79 MPa (2600 psi)

Utimte El ongation: 398 percent
100 Percent Mbdul us: 3.07 MPa (445 psi)
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b. ASTM D 1004:

Tear Strength: 53 kil onewt ons per neter (300 pounds per
i nch)

c. ASTME 96

Per neance: 0.46 ng per Pa per second per square neter
(0. 008 perms)

d. OQher Properties:

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

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

2.8 TRAPS

Unl ess otherw se specified, traps shall be plastic per ASTM F 409 or copper-
al l oy adjustable tube type with slip joint inlet and swivel. Traps shall be
wi thout a cl eanout. Tubes shall be copper alloy with walls not |ess than 0.813
mm (0.032 inch) thick within commercial tol erances, except on the outside of
bends where the thickness may be reduced slightly in manufacture by usua
comercial nethods. Inlets shall have rubber washer and copper alloy nuts for
slip joints above the discharge level. Swivel joints shall be bel ow the

di scharge level and shall be of netal-to-netal or netal-to-plastic type as
required for the application. Nuts shall have flats for wench grip. Qutlets
shal |l have internal pipe thread, except that when required for the application
the outlets shall have sockets for solder-joint connections. The depth of the
wat er seal shall be not less than 50 mm (2 inches). The interior dianeter
shall be not nore than 3.2 mMm (1/8 inch) over or under the nom nal size, and
interior surfaces shall be reasonably snooth throughout. A copper alloy "P"
trap assenbly consisting of an adjustable "P" trap and threaded trap wall
nipple with cast brass wall flange shall be provided for |avatories. The
assenbly shall be a standard nanufactured unit and may have a rubber-gasketed
swi vel joint.

2.9 WATER HEATERS

Wat er heater types and capacities shall be as indicated. Each primary water
heater shall have controls with an adjustable range that includes 32 to 49
degrees C (90 to 120 degrees F). Each gas-fired water heater and booster water
heater shall have controls with an adjustable range that includes 49 to 82
degrees C (120 to 180 degrees F). Hot water systens utilizing recirculation
systenms shall be tied into building off-hour controls. The therma

ef ficiencies and standby heat |osses shall conformto TABLE IIl for each type
of water heater specified. The only exception is that storage water heaters
and hot water storage tanks having nore than 2000 liters (500 gallons) storage
capacity need not neet the standard |oss requirenent if the tank surface area
is not 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.

2.9.1 Aut omati c Storage Type
Heaters shall be conplete with control system tenperature gauge, and pressure

gauge, and shall have ASME rated conbi nation pressure and tenperature relief
val ve.
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2.9.1.1 Gas-Fired Type

Gas-fired water heaters shall conformto ANSI Z21.10.1 when input is 22 KO
(75,000 But per hour) or less or ANSI Z21.10.3 for heaters with input greater
than 22 KO (75,000 But per hour).

2.9.1.2 I ndi rect Heater Type

H gh tenperature hot water (HTHW heaters shall be the assenbl ed product of one
manuf acturer, and be ASME tested and "U' stanped to code requirenents under
ASME BPV VIII Div 1. The storage tank shall be as specified in paragraph HOT-
WATER STORAGE TANKS. The heat exchanger shall be double wall type that
separates the potable water fromthe heat transfer nediumw th a space vented
to the atnosphere in accordance with NAPHCC-01. The coil shall be coated as
specified in paragraph Water Heater, Phenolic Resin Coatings.

HTHW Ener gy Source: The heater el enent shall have a working pressure of 2758
kPa (400 psig) with water at a tenperature of 204 degrees C. (400 degrees F).
The heating surface (see 6.2 and 6.8) shall be based on 0.093 square neter (1
square foot) of heating surface to heat 76 L (20 gallons) or nore of water in
1 hour from4 to 82 degrees C (40 to 180 degrees F) using hot water at a
tenperature of 178 degrees C (350 degrees F). Carbon steel heads shall be
used. Tubing shall conformto ASTM B 111, Copper Alloy No. 706 (90-10 copper-
nickel). Heating elenents shall withstand an internal hydrostatic pressure of
4137 kPa (600 psig) for not |ess than 15 seconds wi thout |eaking or any

evi dence of danmage

2.9.2 | nst ant aneous \Wat er Heat er

Heat er shall be crossflow design with service water in the coil hot water in
the shell. An integral internal controller shall be provided, anticipating a
change in demand so that the final tenperature can be naintai ned under al
normal | oad conditions when used in conjunction pilot-operated tenperature
control system Unit shall be manufactured in accordance with ASME BPV VI |
Div 1, and shall be certified for 1.03 MPa (150 psi) working pressure in the
shell and 1.03 MPa (150 psi) working pressure in the coils. Shell shall be
carbon steel with copper lining. Heads shall be carbon steel plate with copper
lining. Coils shall be copper. Shell shall have netal sheathed fiberglass

i nsul ation, conbination pressure and tenperature relief valve, and thernoneter
I nsul ation shall be as specified in Section 15080 THERMAL | NSULATI ON FOR
MECHANI CAL SYSTEMS

2.9.3 Phenol i c Resin Coatings

The phenolic resin coating shall be applied at either the coil or coating

manuf acturer's factory. The coil shall be chemically cleaned to renbve 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 intended for use on the
material the water heating coils are nade of. Steel, copper, copper alloy, or
stainl ess steel coatings shall be capable of wi thstanding tenperatures up to
204 degrees C (400 degrees F) dry bulb; and neet the requirenments of 21 CFR
175. The entire exterior surface and the first 125 nm (5 inches) to 200 mm (8
i nches) inside the tubes of each coil shall be coated with three conponent
phenolic resin coating system The systemshall consist of the follow ng

wash priner, pignmented base coat, the clear top coat. |Imediate and final cure
times and tenperatures shall be as recommended by the coating manufacturer

2.9.3.1 Wash Prinmer

The wash prinmer shall be conposed of a conbination of polyvinyl butyral and a
heat hardeni ng phenolic resin. The weight per liter (gallon) shall be between
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0.8388 kg per liter (7.0 Ibs. per gallon) mninmmand 0.8867 kg per liter (7.4
| bs. per gallon) nmaxinmm

.9.3.2 Pi gment ed Base Coat

The pi gnent 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 naterial. The weight per liter
(gallon) shall be between 1.2 kg per liter (10.3 | bs per gallon mninmmand 1.3
kg per liter (10.7 |Ibs per gallon) maxi mum The non-volatile solids content
shal | be between 60 percent m ni mrum and 64 percent naxi mum by wei ght.

.9.3.3 Cl ear Top Coat

The cl ear non-pi gnented baki ng phenolic top coat shall have a weight per liter
(gal l on) of between 1.0 kg per liter (8.65 |Ibs per gallon) mnimmand 1.1 kg
per liter (8.95 | bs per gallon) nmaxi mum The non-volatile solids content shal
be between 48 percent m ni mum and 52 percent naxi mum by wei ght.

.10 NOT USED.
.11 COWPRESSED Al R SYSTEM
11,1 Air Conpressors

Air conpressor unit shall be a factory-packaged assenbly, including 3 phase,
480 volt nmotor controls, switches, wiring, accessories, and notor controllers,
in a NEMA 250, Type 4 enclosure. Tank-nmounted air conpressors shall be
manufactured to conply with UL listing requirenents. Air conpressors shal

have manufacturer's nane and address, together with trade nanme, and catal og
nunber on a nanepl ate securely attached to the equi pnent. Each conpressor
shal | regul ate pressure by constant speed conpressor |oadi ng and unl oadi ng
Guards shall shield exposed noving parts. Each dupl ex conpressor system shal
be provided with automatic alternation system Each conpressor notor shall be
provided with an across-the-line-type nmagnetic controller, conplete with | ow
voltage release. An intake air filter and silencer shall be provided with each
conpressor. Aftercool er and noi sture separator shall be installed between
conpressors and air receiver to renpve noisture and oil condensates before the
air enters the receiver. Aftercoolers shall be either air- or water-cool ed, as
i ndi cated. The air shall pass through a sufficient nunber of tubes to affect
cooling. Tubes shall be sized to give nmaxi mum heat transfer. Water to unit
shal|l be controlled by a solenoid or pneunatic val ve whi ch opens when the
conpressors start and cl oses when the conpressors shut down. Cooling capacity
of the aftercooler shall be sized for the total capacity of the conpressors.
Means shall be provided for draining condensed noi sture fromthe receiver by an
automatic float type trap. Capacities of air conpressors and receivers shal

be as indicated

.11.2 Air Receivers

Recei vers shall be designed for 1.38 MPa (200 psi) working pressure. Receivers
shall be factory air tested to 1-1/2 tinmes the working pressure. Receivers
shal | be equipped with safety relief valves and accessories, including pressure
gauges and automatic and manual drains. The outside of air receivers nmay be
gal vani zed or supplied with commercial enanel finish. Receivers shall be

desi gned and constructed in accordance with ASME BPV VIII Div 1 and shall have
t he design working pressures specified herein. A display of the ASME seal on
the receiver or a certified test report froman approved i ndependent testing

| aboratory indicating conformance to the ASME Code shall be provided
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2.11.3 Intake Air Supply Filter

Dry type air filter shall be provided having a collection efficiency of 99
percent of particles larger than 10 microns. Filter body and nedia shal
wi t hstand a maxi num 862 kPa (125 psi), capacity as indicated

2.11. 4 Pressure Regul ators

The air systemshall be provided with the necessary regul ator valves to

mai ntain the desired pressure for the installed equi pmrent. Regulators shall be
designed for a maxinuminlet pressure of 862 kPa (125 psi) and a maxi mum
tenperature of 93 degrees C (200 degrees F). Regulators shall be single-
seated, pilot-operated with valve plug, bronze body and trim or equal, and

t hreaded connections. The regulator valve shall include a pressure gauge and
shal | be provided with an adjustnent screw for adjusting the pressure
differential fromO kPa to 862 kPa (0 to 125 psi). Regulator shall be sized as
i ndi cated

PART 3  EXECUTI ON
3.1 GENERAL | NSTALLATI ON REQUI REMENTS

Piping located in air plenuns shall conformto NFPA 90A requirenents. Plastic
pi pe shall not be installed in air plenuns. Piping |ocated in shafts that
constitute air ducts or that enclose air ducts shall be nonconbustible in
accordance with NFPA 90A. Installation of plastic pipe where in conpliance
with NFPA nmay be installed in accordance with PPFA-01. The plunbing system
shall be installed conplete with necessary fixtures, fittings, traps, valves,
and accessories. Witer and drai nage piping shall be extended 1.5 m5 feet

out side the building, unless otherwi se indicated. A gate valve and drain shal
be installed on the water service line inside the building approximately 150 nm
(6 inches) above the floor frompoint of entry. Piping 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 ot herwi se shown. Exterior underground utilities shall be at |least 300 mMm
(12 inches) below finish grade or as indicated on the drawings. |f trenches
are closed or the pipes are otherw se covered before being connected to the
service lines, the | ocation of the end of each plunbing utility shall be marked
with a stake or other acceptable neans. Valves shall be installed with contro
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 equipnment. The hot-
wat er and col d-water piping systemshall be arranged and installed to pernit
draining. The supply line to each item of equipnment or fixture, except
faucets, flush valves, or other control valves which are supplied with integra
stops, shall be equipped with a shutoff valve to enable isolation of the item
for repair and mai ntenance without interfering with operation of other

equi prent or fixtures. Supply piping to fixtures, faucets, hydrants, shower
heads, and flushing devi ces 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. Danage to building, piping, wiring, or

equi pment as a result of cutting shall be repaired by nechanics skilled in the
trade invol ved
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3.1.1.3 Protection of Fixtures, Mterials, and Equi prent

Pi pe openi ngs shall be closed with caps or plugs during installation. Fixtures
and equi pnent shall be tightly covered and protected against dirt, water,

chem cal s, and nmechanical injury. Upon conpletion of the work, the fixtures,
materi al s, and equi pnent shall be thoroughly cleaned, adjusted, and operated
Saf ety 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 with 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 fromother work and ot her services
to pernmit not less than 12 mm 1/2 i nch between finished covering on the
different services. Bare and insulated water |ines shall not bear directly
agai nst building structural elenents so as to transmt sound to the structure
or to prevent flexible novenent of the |ines. Witer 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
permtted except for use in situations in which standard factory fabricated
conmponents are furnished to accommpdat e specific excepted installation
practice. Change in direction shall be nmade with fittings, except that bendi ng
of pipe 100 mm (4 inches) and snmaller will be pernitted, provided a pipe bender
is used and wi de sweep bends are fornmed. The center-line radius of bends shal
be not |ess than six dianeters of the pipe. Bent pipe show ng kinks, wrinkles,
flattening, or other malformations will not be acceptable

3.1.1.5 Pi pe Drains

Pi pe drains indicated shall consist of 20 nm (3/4 inch) 3/4 inch hose bibb with
renewabl e seat and val ve ahead of hose bibb. At other low points, 20 nm (3/4

i nch) brass plugs or caps shall be provided. Disconnection 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 made throughout for expansion and contracti on of water pipe
Each hot-water and hot-water circulation riser shall have expansion | oops or

ot her 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
made with anple swing or offset to avoid undue strain on fittings or short pipe
| engths. Horizontal runs of pipe over 15 m (50 feet) in length shall be
anchored to the wall or the supporting construction about mdway on the run to
force expansion, evenly divided, toward the ends. Sufficient flexibility shal
be provided on branch runouts fromnmains and risers to provide for expansion
and contraction of piping. Flexibility shall be provided by installing one or
nore turns in the line so that piping will spring enough to allow for expansion
wi thout straining. |If nmechanical grooved pipe coupling systens are provided,
the deviation fromdesign requirenents for expansion and contraction nmay be

al | oned pendi ng approval of Contracting O ficer.

3.1.1.7 Commer ci al - Type Water Hanmer Arresters
Commrer ci al -type water hanmer arresters shall be provided on hot- and col d-wat er
supplies and shall be located as generally indicated, with precise |ocation and

sizing to be in accordance with PDI WH 201. Water hamrer arresters, where
conceal ed, shall be accessible by neans of access doors or renovabl e panels.
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Commer ci al -type water hanmer arresters shall conformto PDI WH 201. \Vertica
capped pipe colums will not be permtted

1.2 Conmpressed Air Piping (Non-Q |l Free)

Conpressed air piping shall be installed as specified for water piping and
suitable for 862 kPa (125 psig) working pressure. Conpressed air piping shal
have supply |ines and discharge term nals |egibly and pernmanently marked at
both ends with the nane of the systemand the direction of flow

.1.3 Joints

Installation of pipe and fittings shall be nade in accordance with the

manuf acturer's recomendations. Mtering of joints for el bows and notching of
strai ght runs of pipe for tees will not be permtted. Joints shall be nade up
with fittings of conpatible material and nmade for the specific purpose

i nt ended

.1.3.1 Thr eaded

Threaded joints shall have Anerican Standard taper pipe threads conformng 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 shall have a
pol ytetrafl uoroet hyl ene tape applied

.1.3.2 Mechani cal Couplings

Grooved nechanical joints shall be prepared according to the coupling

manuf acturer's instructions. Pipe and groove dinmensions shall conply with the
tol erances specified by the coupling manufacturer. The di aneter of grooves
made in the field shall be neasured using a "go/no-go" gauge, vernier or dia
caliper, or narrowland nmcroneter. Goove width and di nension of groove from
end of the pipe shall be neasured and recorded for each change in grooving too
setup to verify conpliance with coupling manufacturer's tol erances. G ooved
joints shall not be used in conceal ed | ocations.

.1.3.3 Uni on and Fl anged

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

i nches) and smaller; flanges shall be used on pipe sizes 80 nm (3 inches) and
| ar ger.

.1.3.4 Cast lron Soil, Waste and Vent Pipe

Bel | and spigot conpression and hubl ess gasketed clanp joints for soil, waste
and vent piping shall be installed per the manufacturer's reconmmendati ons.

.1.3.5 Copper Tube and Pi pe

The tube or fittings shall not be anneal ed when maki ng connecti ons.
Connections shall be nmade with a nultiflane torch

a. Brazed. Brazed joints shall be made in conformance with AWS B2.2, MSS
SP-73, and CDA-02 with flux and are acceptable for line sizes. Copper to

copper joints shall include the use of copper-phosphorus or copper-
phosphorus-silver brazing netal wi thout flux. Brazing of dissimlar
netal s (copper to bronze or brass) shall include the use of flux with

ei ther a copper-phosphorus, copper-phosphorus-silver or a silver brazing
filler metal
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b. Soldered. Soldered joints shall be nade with flux and are only
acceptable for lines 50 nm (2 inches) and smaller. Soldered joints shal
conformto ASME B31.5 and CDA-02

c. Copper Tube Extracted Joint. An extracted nmechanical joint nmay be
made i n 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
havi ng a m ni mum hei ght of three tines the thickness of the tube wall. To
prevent the branch tube from being inserted beyond the depth of the
extracted joint, dinpled depth stops shall be provided. Branch tube shal
be notched for proper penetration into fitting to ensure a free flow
joint. Extracted joints shall be brazed in accordance w th NAPHCC- 01
using B-Cup series filler nmetal in accordance with MSS SP-73. Sol dered
extracted joints will not be permtted

3.1.3.6 Pl astic Pipe

Acrylonitril e-Butadi ene-Styrene (ABS) pipe shall have joints nmade with sol vent
cenent. PVC and CPVC pipe shall have joints nmade with sol vent cenent

el astoneric, threading, (threading of Schedule 80 Pipe is allowed only where
required for disconnection and inspection; threading of Schedule 40 Pipe is not
all owed), or mated fl anged

3.1.3.7 Corrosive Waste Pl astic Pipe

Joints for polyolefin pipe and fittings shall be made by nechanical joint or

el ectrical fusion coil method in accordance with ASTM D 2657 and ASTM F 1290
Joints for filament-wound reinforced thernosetting resin pipe shall be nade in
accordance with manufacturer's instructions. Unions or flanges shall be used
where required for disconnection and inspection

3.1. 4 Dissiml|ar Pipe Materials

Connecti ons between ferrous and non-ferrous copper pipe shall be nmade with
dielectric unions or flange waterways. Connecting joints between plastic and
netallic pipe shall be made with transition fitting for the specific purpose

3.1.5 Corrosion Protection for Buried Fittings
3.1.5.1 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 yethyl ene tube or sheet
i n accordance with AWM ANSI/ AWM C105/A21.5. Joints and fittings shall be

cl eaned, coated with priner, and wapped with tape. The pipe shall be cl eaned,
coated, and wrapped prior to pipe tightness testing. Joints and fittings shal
be cl eaned, coated, and w apped after pipe tightness testing. Tape shal
conformto AWM C203 and shall be applied with a 50 percent overlap. Priner
shal | be as reconmended by the tape nanufacturer

3.1.5.2 St ee

Steel pipe, joints, and fittings shall be cleaned, coated with prinmer, and
wrapped with tape. Pipe shall be cl eaned, coated, and w apped prior to pipe
tightness testing. Joints and fittings shall be cleaned, coated, and w apped
after pipe tightness testing. Tape shall conformto AWM C203and shall be
applied with a 50 percent overlap. Priner shall be as reconmended by the tape
manuf act ur er.
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1.6 Pi pe Sl eeves and Fl ashing

Pi pe sl eeves shall be furnished and set in their proper and permanent |ocation

.1.6.1 Sl eeve Requi renents

Pi pes passing through concrete or masonry walls or concrete floors or roofs
shal | be provided with pipe sleeves fitted into place at the tine of
construction. Sleeves are not required for cast-iron soil pipe passing through
concrete slab on grade, except where penetrating a nenbrane wat er proof fl oor

A nmodul ar nechani cal type sealing assenbly may be installed in lieu of a

wat er proofing cl anping flange and caul king and seal i ng of annul ar space between
pi pe and sleeve. The seals shall consist of interlocking synthetic rubber

I i nks shaped to continuously fill the annul ar space between the pipe and sl eeve
wi th corrosion-protected carbon steel bolts, nuts, and pressure plates. The
links shall be | oosely assenbled with bolts to forma continuous rubber belt
around the pipe with a pressure plate under each bolt head and each nut. After
the seal assenbly is properly positioned in the sleeve, tightening of the bolt
shal | cause the rubber sealing elenments to expand and provide a watertight sea
bet ween the pi pe and the sleeve. Each seal assenbly shall be sized as
recomended by the manufacturer to fit the pipe and sl eeve involved. Sleeves
shall not be installed in structural nenbers, except where indicated or
approved. Rectangular and square openings shall be as detailed. Each sleeve
shal |l extend through its respective floor, or roof, and shall be cut flush with
each surface, except for special circunmstances. Pipe sleeves passing through
floors in wet areas such as nechani cal equi pnent roons, |avatories, kitchens,
and other plunbing fixture areas shall extend a m ni mum of 100 mm (4 inches)
above the finished floor. Unless otherw se indicated, sleeves shall be of a
size to provide a minimumof 6 nmm (1/4 inch) clearance between bare pi pe and

i nsi de of sleeve or between jacket over insulation and sleeves. Sleeves in
bearing walls shall be steel pipe or cast-iron pipe. Sleeves for nenbrane
wat er proof floors shall be steel pipe, cast-iron pipe, or plastic pipe

Menbr ane cl anpi ng devi ces shall be provided on pipe sl eeves for waterproof
floors. Sleeves in nonbearing walls or ceilings may be steel pipe, cast-iron
pi pe, gal vani zed sheet netal with | ock-type |ongitudinal seam or noisture-
resistant fiber or plastic. Plastic sleeves shall not be used in nonbearing
fire walls, roofs, or floor/ceilings. Except as otherw se specified, the
annul ar space between pi pe and sl eeve, or between jacket over insulation and

sl eeve, shall be sealed as indicated with sealants conformng to ASTM C 920 and
with a priner, backstop material and surface preparation as specified in
Section 07900 JO NT SEALI NG  Pi pes passing through sleeves in concrete floors
over crawl spaces shall be seal ed as specified above. The annul ar space

bet ween pi pe and sl eeve or between jacket over insulation and sl eeve shall not
be sealed for interior walls which are not designated as fire rated. Sl eeves

t hrough bel ow-grade walls in contact with earth shall be recessed 12 nm 1/2
inch fromwall surfaces on both sides. Annular space between pipe and sl eeve
shall be filled with backing material and sealants in the joint between the
pi pe and concrete wall as specified above. Sealant selected for the earth side
of the wall shall be conpatible w th danpproofing/waterproofing naterials that
are to be applied over the joint seal ant.

.1.6.2 Fl ashi ng Requi renents

Pi pes passing through roof or floor waterproofing nenbrane shall be installed
through a 4.9 kg per square neter (16 ounce) copper flashing, each within an
integral skirt or flange. Flashing shall be suitably forned, and the skirt or
flange shall extend not |ess than 200 nm (8 i nches) fromthe pipe and shall be
set over the roof or floor nmenbrane in a solid coating of bitumi nous cenent.
The flashing shall extend up the pipe a mni mumof 250 mm (10 inches). For

cl eanouts, the flashing shall be turned down into the hub and caul ked after
placing the ferrule. Pipes passing through pitched roofs shall be flashed,
using lead or copper flashing, with an adjustable integral flange of adequate
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size to extend not | ess than 200 nm (8 inches) fromthe pipe in all directions
and | apped into the roofing to provide a watertight seal. The annul ar space
bet ween the flashing and the bare pipe or between the flashing and the netal -

j acket -covered insulation shall be sealed as indicated. Flashing for dry vents
shall be turned down into the pipe to forma waterproof joint. Pipes, upto
and including 250 mMmm (10 i nches) in dianeter, passing through roof or floor

wat er proofi ng nmenbrane nmay be installed through a cast-iron sleeve with
caul ki ng recess, anchor lugs, flashing-clanp device, and pressure ring with
brass bolts. Flashing shield shall be fitted into the sleeve cl anping device
Pi pes passing through wall waterproofing nmenbrane shall be sl eeved as descri bed
above. A waterproofing clanping flange shall be installed

.1.6.3 Wat er pr oofi ng

Wat er proofing at floor-nmounted water closets shall be acconplished by formng a
flashing guard from soft-tenpered sheet copper. The center of the sheet shal
be perforated and turned down approxinmately 40 nm (1-1/2 inches) to fit between
t he 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 (1-1/2 inches); then the
seal ant shall be finished off flush to floor |evel between the flashing guard
and drai npi pe. The flashing guard of sheet copper shall extend not |ess than
200 nm (8 inches) fromthe drai npi pe and shall be | apped between the fl oor
menbrane in a solid coating of bitum nous cenent. |f cast-iron water closet
floor flanges are used, the space between the pipe sl eeve and drai npi pe shal

be sealed with sealant and the flashing guard shall be upturned approxinmately
40 mm (1-1/2 inches) to fit the outside dianeter of the drainpipe and the

i nside dianeter of the water closet floor flange. The upturned portion of the
sheet fitted into the floor flange shall be seal ed

.1.6.4 Optional Counterflashing

Instead of turning the flashing down into a dry vent pipe, or caul king and
seal i ng the annul ar space between the pipe and flashing or netal -jacket-covered
i nsul ation and flashing, counterflashing may be acconplished by utilizing the
fol | owi ng:

a. A standard roof coupling for threaded pipe up to 150 mm (6 inches) in
di anet er

b. A tack-wel ded or banded-netal rain shield around the pipe
.1.6.5 Pi pe Penetrations of Slab on Grade Floors

Where pipes, fixture drains, floor drains, cleanouts or sinmlar itens penetrate
slab on grade floors, except at penetrations of floors with waterproofing
nmenbrane as specified in paragraphs Fl ashing Requirenents and Waterproofing, a
groove 6 to 13 mMm (1/4 to 1/2 inch) wide by 6 to 10 mm (1/4 to 3/8 inch) deep
shal|l be fornmed around the pipe, fitting or drain. The groove shall be filled
with a sealant as specified in Section 07900 JO NT SEALI NG

1.7 Fire Sea
Wher e pi pes pass through fire walls, fire-partitions, fire-rated pi pe chase

wal I's or floors above grade, a fire seal shall be provided as specified in
Section 07270 FlI RESTOPPI NG
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3.1.8 Supports
3.1.8.1 Cenera

Hangers used to support piping 50 mm (2 inches) and | arger shall be fabricated
to pernit adequate adjustnment after erection while still supporting the |oad
Pi pe gui des and anchors shall be installed to keep pipes in accurate alignnent,
to direct the expansi on novenent, and to prevent buckling, swaying, and undue
strain. Piping subjected to vertical novenment when operating tenperatures
exceed anbi ent tenperatures shall be supported by variable spring hangers and
supports or by constant support hangers. |n the support of multiple pipe runs
on a common base nenber, a clip or clanp shall be used where each pipe crosses
t he base support nenber. Spacing of the base support nenbers shall not exceed
t he hanger and support spacing required for an individual pipe in the multiple
pi pe run. Threaded sections of rods shall not be formed or bent.

3.1.8.2 Pi pe Supports and Structural Bracing, Seisnc Requirenents
Pi pi ng and attached val ves shall be supported and braced to resist seismc
| oads as shown. Structural steel required for reinforcenent to properly
support piping, headers, and equi pnrent, but not shown, shall be provided
Mat eri al used for supports shall be as specified in Section 05120 STRUCTURAL
STEEL.

3.1.8.3 Pi pe Hangers, Inserts, and Supports

Install ati on 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 forns before concrete is
pl aced. Continuous inserts which allow nore adjustnment may be used if
they ot herwi se neet the requirenents for type 18 inserts.

d. Type 19 and 23 C-clanps shall be torqued per MSS SP-69 and shall have
both I ocknuts and retaining devices furnished by the manufacturer. Field-
fabricated C-clanp bodies or retaining devices are not acceptable

e. Type 20 attachnments used on angles and channels shall be furnished
wi th an added nal | eabl e-iron heel plate or adapter

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

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 (60 degrees F)
or higher. Type 39 saddles shall be welded to the pipe
h. 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 (60 degrees F) or |ess.

(3) Have a high density insert for pipe 50 nm (2 inches) and | arger

and for snaller pipe sizes when the insulation is suspected of being
vi sibly conpressed, or distorted at or near the shield/insulation
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interface. Hi gh density inserts shall have a density of 128 kg per
cubic neter (8 pcf) or greater

i. Horizontal pipe supports shall be spaced as specified in MSS SP-69 and
a support shall be installed not over 300 mm (1 foot) fromthe pipe
fitting joint at each change in direction of the piping. Pipe supports
shal | be spaced not over 1.5 m5 feet apart at valves. Operating
tenperatures in determ ning hanger spacing for PVC or CPVC pi pe shall be
49 degrees C (120 degrees F) for PVC and 82 degrees C (180 degrees F) for
CPVC. Horizontal pipe runs shall include allowances for expansion and
contraction.

j. Vertical pipe shall be supported at each floor, except at slab-on-
grade, at intervals of not nore than 4.5 m (15 feet) nor nore than 2 m (8
feet) fromend of risers, and at vent termi nations. Vertical pipe risers
shal | include allowances for expansion and contraction

k. Type 40 shields used on insul ated pi pe shall have high density inserts
with a density of 128 kg per cubic neter (8 pcf) or greater

I. Type 35 guides using steel, reinforced polytetrafl uoroethyl ene (PTFE)
or graphite slides shall be provided to allow | ongitudinal pipe novenent.
Slide materials shall be suitable for the system operating tenperatures,

at nospheric conditions, and bearing | oads encountered. Lateral restraints
shal | be provided as needed. Where steel slides do not require provisions
for lateral restraint the foll owing nmay be used

(1) On pipe 100 mm (4 inches) and | arger when the tenperature of the
medi umis 15 degrees C (60 degrees F) or higher, a Type 39 saddl e,
wel ded to the pipe, nay 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 steel plate

(3) On pipe 100 mMm (4 inches) and | arger carrying nmediumless that 15
degrees C (60 degrees F) a Type 40 shield, attached to the pipe or
insulation, nay freely rest on a steel plate

m Pi pe hangers on horizontal insulated pipe shall be the size of the
out si de di ameter of the insulation. The insulation shall be continuous
t hrough the hanger on all pipe sizes and applications.

n. \Were there are high systemtenperatures and welding to piping is not
desirable, the type 35 guide shall include a pipe cradle, welded to the
gui de structure and strapped securely to the pipe. The pipe shall be
separated fromthe slide material by at least 100 mm (4 inches) or by an
anount adequate for the insulation, whichever is greater

0. 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 expansion/contraction

3.1.9 Wel ded Installation

Pl unmbi ng pi pe wel dnments shall be as indicated. Changes in direction of piping
shall be made with welding fittings only; mtering or notching pipe to form

el bows and tees or other simlar type construction will not be permtted

Branch connection may be nade with either welding tees or forged branch outl et
fittings. Branch outlet fittings shall be forged, flared for inprovenent of

fl ow where attached to the run, and reinforced agai nst external strains.
Bevel i ng, alignnent, heat treatnent, and inspection of weld shall conformto
ASME B31.1. Weld defects shall be renoved and repairs nade to the weld, or the
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weld joints shall be entirely renoved and rewel ded. After filler netal has
been renoved fromits original package, it shall be protected or stored so that
its characteristics or welding properties are not affected. El ectrodes that
have been wetted or that have |ost any of their coating shall not be used

.1.10 Pi pe C eanouts

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

| arger than 100 mMm (4 inches) will not be required. A cleanout installed in
connection with cast-iron soil pipe shall consist of a | ong-sweep 1/4 bend or
one or two 1/8 bends extended to the place shown. An extra-heavy cast-brass or
cast-iron ferrule with countersunk cast-brass head screw plug shall be caul ked
into the hub of the fitting and shall be flush with the floor. Ceanouts in
connection with other pipe, where indicated, shall be T-pattern, 90-degree
branch drainage fittings with cast-brass screw plugs, except plastic plugs
shall be installed in plastic pipe. Plugs shall be the sane size as the pipe
up to and including 100 mm (4 inches). Ceanout tee branches with screw plug
shall be installed at the foot of soil and waste stacks, at the foot of

i nterior downspouts, on each connection to building stormdrain where interior
downspouts are indicated, and on each building drain outside the building

Cl eanout tee branches nmay be omitted on stacks in single story buildings with
sl ab- on-grade construction or where | ess than 450 mm (18 i nches) of crawl space
is provided under the floor. C eanouts on pipe concealed in partitions shal

be provided with chrom um pl ated bronze, nickel bronze, nickel brass or
stainless steel flush type access cover plates. Round access covers shall be
provi ded and secured to plugs with securing screw. Sqguare access covers nay be
provided with matchi ng franmes, anchoring lugs and cover screws. C eanouts in
fini shed walls shall have access covers and franes installed flush with the
finished wall. Ceanouts installed in finished floors subject to foot traffic
shal | be provided with a chrome-pl ated cast brass, nickel brass, or nicke
bronze cover secured to the plug or cover frame and set flush with the finished
floor. Heads of fastening screws shall not project above the cover surface
Where cl eanouts are provided with adjustabl e heads, the heads shall be cast.

.2 WATER HEATERS
. 2.1 Rel i ef Val ves

No val ves shall be installed between a relief valve and its water. The P&T
relief valve shall be installed where the valve 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 heater; otherw se, the P&T val ve shal

be installed in the hot-water outlet piping. A vacuumrelief valve shall be
provided on the cold water supply line to or water heater and nounted above and
within 150 mm (6 inches) above the top of the water heater

. 2.2 Installation of Gas-Fired Water Heater

Installation shall conformto NFPA 54/ ANSI z223.1 for gas fired and NFPA 31 for
oil fired. Storage water heaters that are not equi pped 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 acceptable heat trap may be a piping arrangenent such as
el bows connected so that the inlet and outlet piping make vertically upward
runs of not |ess than 600 mm (24 i nches) just before turning downward or
directly horizontal into the water heater's inlet and outlet fittings.
Commercially avail abl e heat traps, specifically designed by the nmanufacturer
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
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3.2.3 Phenol ic Resin Application Process

The phenolic resin coating shall be applied at either the coil or coating
manuf acturer's factory.

3.2.3.1 Surface Preparation

The hot water coil shall be chemically cleaned to renove any scale if present
and to etch the netal surface. The exposed exterior surface of the coil shal
be abrasively cleaned to white netal blast in accordance with SSPC SP 5. The
exterior surface shall be coated with the three-conponent coating systemin the
foll owi ng sequence and nmanner. For inmediate and final cure tinmes and
tenperature, the recommendati ons of the coating nmanufacturer shall be foll owed.

a. Wash Prinmer. One coat of wash prinmer shall be applied by flooding

b. Pignented Base Coat. Pignmented baki ng phenolic coating shall be
applied in several coats by inmmersion or flooding to a dry filmthickness
of 0.10 to 0.15 nMm (4 to 6 mls).

c. Cear Top Coat. dear non-pignented baking phenolic top coat shall be
applied in several coats by inmersion or flooding. The final coat may be
applied by spraying. The dry filmthickness of the total coating system
shall be between 0.13 and 0.18 mm (5 and 7 nmils).

3.2.4 Heat Traps

Piping to and fromeach water heater shall be routed horizontally and downward
a mnimumof 600 mm (2 feet) 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 flanges.

3.3 FI XTURES AND FI XTURE TRI MM NGS

Angl e stops, straight stops, stops integral with the faucets, or conceal ed type
of lock-shield, and | oose-key pattern stops for supplies with threaded, sweat
or solvent weld inlets shall be furnished and installed with fixtures. \Were
connecti ons between copper tubing and faucets are nmade 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 prent shall be connected to the rough piping systens at the wall, unless
ot herwi se specified under the item Floor and wall escutcheons shall be as
specified. Drain lines and hot water |ines of fixtures for handi capped
personnel shall be insulated and do not require polished chrone finish

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

3.3.1 Fi xture Connecti ons

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

used
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3.3.2 Fl ushonet er Val ves

Fl ushonet er val ves shall be secured to prevent novenent by anchoring the | ong
finished top spud connecting tube to wall adjacent to valve with approved neta
bracket. Flushoneter valves for water closets shall be installed 1 m (39

i nches) above the floor. Bunpers for water closet seats shall be installed on
the wall.

3.3.3 Hei ght of Fixture R ns Above Fl oor

Lavatories shall be mounted with rim 775 mm 31 i nches above finished fl oor
Wal | - hung drinking fountains and water coolers shall be installed with rim 1020
mm (42 inches) above floor. Wall-hung service sinks shall be nounted with rim
700 nm (28 inches) above the floor. Installation of fixtures for use by the
physi cal | y handi capped shall be in accordance with CABO A117.1

3.3. 4 Shower Bath Qutfits

The area around the water supply piping to the m xing val ves and behi nd the
escut cheon plate shall be nmade watertight by caul ki ng or gasketing

3.3.5 Fi xture Supports

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 nounting the fixture,
with a foot or feet to anchor the assenbly to the floor slab. Adjustability
shal|l 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 fl oor-
nounted chair carrier to the floor slab

3.3.5.1 Support for Steel Stud Frane Partitions

Chair carrier shall be used. The anchor feet and tubul ar 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. Wll plates, in lieu of floor-anchored
chair carriers, shall be used only if adjoining steel partition studs are
suitably reinforced to support a wall plate bolted to these studs.

3.3.5.2 Backfl ow Preventi on Devi ces

Pl unmbi ng fi xtures, equipnent, and pi pe connections shall not cross connect or

i nterconnect between a potable water supply and any source of nonpotable water.
Backfl ow preventers shall be installed where indicated and in accordance with
NAPHCC- 01 at all other |ocations necessary to preclude a cross-connect or

i nterconnect between a potable water supply and any nonpotabl e substance. In
addi ti on backfl ow preventers shall be installed at all |ocations where the
potable water outlet is belowthe flood | evel of the equipnment, or where the
potable water outlet will be |ocated below the | evel of the nonpotable
substance. Backflow preventers shall be |ocated so that no part of the device
wi || be subnmerged. Backflow preventers shall be of sufficient size to allow
unrestricted flow of water to the equi prment, and preclude the backfl ow of any
nonpot abl e substance into the potable water system Access shall be provided
for mmi ntenance and testing. Each device shall be a standard commercial unit.

3.3.6 Access Panel s
Access panel s shall be provided for conceal ed val ves and controls, or any item

requiring inspection or maintenance. Access panels shall be of sufficient size
and | ocated so that the conceal ed itens nmay be serviced, naintained, or
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repl aced. Access panels shall be as specified in Section 05500 M SCELLANEQUS
METAL.

. 3.7 Si ght Drains

Sight drains shall be installed so that the indirect waste will term nate 50 nm
(2 inches) above the flood rimof the funnel to provide an acceptable air gap

.3.8 Tr aps

Each trap shall be placed as near the fixture as possible, and no fixture shal
be doubl e-trapped. Traps installed on cast-iron soil pipe shall be cast iron
Traps installed on steel pipe or copper tubing shall be recess-drainage
pattern, or brass-tube type. Traps installed on plastic pipe nay be plastic
conformng to ASTM D 3311. Traps for acid-resisting waste shall be of the sane
material as the pipe

.3.9 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, clanping-
ring type with weepholes, installed so the Iip of the subdrain is flush with
subfl oor.

.3.9.1 Cener a

The floor of each individual shower, the shower-area portion of conbination
shower and drying room and the entire shower and drying roomwhere the two are
not separated by curb or partition, shall be nade 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 num extent practicable, allow ng a
m ni mum of 150 mm (6 inches) for turnup on walls or partitions, and shall be
fol ded over the curb with an approxinmate return of 1/4 of curb height. The
upstands shall be placed behind any wall or partition finish. Subflooring
shall be smpboth and clean, with nail heads driven flush with surface, and shal
be sloped to drain. Shower pans shall be clanped to drains with the drain

cl anmpi ng ring
.3.9.2 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 fol ded, 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 (1 gallon per 50 square feet). A layer of felt covered
wi th building paper shall be placed between shower pans and wood floors. The
joining surfaces of netal pan and drain shall be given a brush coat of asphalt
after the pan is connected to the drain

.3.9.3 Nonpl asti ci 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 shal

be used in making corner folds. Each pig-ear corner fold shall be nailed or
stapled 12 mm (1/2 inch) fromthe upper edge to hold it in place. Nails shal
be gal vani zed | arge-head roofing nails. On netal frami ng or studs, approved
duct tape shall be used to secure pig-ear fold and nenbrane. Were no backing
is provided between the studs, the nmenbrane slack shall be taken up by pleating
and stapling or nailing to studding 12 nm (1/2 inch) from upper edge. To
adhere the nmenbrane to vertical surfaces, the back of the menbrane and the
surface to which it will be applied shall be coated with adhesive that becones
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dry to the touch in 5 to 10 minutes, after which the nenbrane shall be pressed
into place. Surfaces to be solvent-wel ded shall 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 nenbrane tenperatures
are bel ow 4 degrees C (40 degrees F) the nenbrane 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. Adequate ventilation and
wearing of gloves are required when working with xylene. Menbrane shall be
pressed into position on the drain body, and shall be cut and fit to match so
that nmenbrane can be properly clanped and an effective gasket-type sea
provided. On wood subflooring, two layers 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

.3.9.4 Nonpl asti ci zed Pol yvi nyl Chloride (PVC) Shower Pans

Nonpl asti ci zed PVC shall be turned up behind walls or wall surfaces a distance
of not less than 150 nm (6 inches) in roomareas and 75 nm (3 i nches) above
curb level in curbed spaces with sufficient naterial 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 (1 inch) 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 fram ng or studs to secure pig-ear fold and nenbrane. Where no
backing i s provided between studs, the nenbrane slack shall be taken up by

pl eating and stapling or nailing to studding at top inch of upstand. To adhere
the menbrane to vertical surfaces, the back of the nenmbrane and the surface to
which it is to be applied shall be coated with adhesive that becones dry to the
touch in 5 to 10 minutes, after which the nenbrane shall be pressed into place
Trimfor drain shall be exactly the size of drain opening. Bolt holes shall be
pierced to accommpdate bolts with a tight fit. Adhesive shall be used between
pan and subdrain. danping ring shall be bolted firmy. A small anount of
gravel or porous materials shall be placed at weephol es so that holes remin

cl ear when setting bed is poured. Menbrane shall be solvent welded with PVC
solvent cenment. Surfaces to be solvent welded shall be clean (free of grease
and grine). Sheets shall be laid on a flat surface with an overlap of about 50
mm (2 inches). Top edge shall be folded back and surface prinmed with a PVC
primer. PVC cenent 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 mm (2 or 3 feet) at a tine shal

be wel ded. On wood subflooring, two |ayers of 0.73 kg per square neter (15
pound) felt shall be installed prior to installation of shower pan to ensure a
snmoot h surface installation

.4 VI BRATI ON- ABSCRBI NG FEATURES

Mechani cal equi prent, includi ng conpressors and punps, shall be isolated from
the building structure by approved vibration-absorbing features, unless

ot herwi se shown. Each foundation shall include an adequate nunber of standard
isolation units. Each unit shall consist of machine and floor or foundation
fastening, together with internediate isolation material, and shall be a
standard product with printed load rating. Piping connected to nmechanica

equi prent shall be provided with flexible connectors.

4.1 Tank- or Ski d- Mount ed Conpressors

Fl oor attachnent shall be as recommended by conpressor manufacturer
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. 4.2 Foundat i on- Mount ed Conpressors

Foundati on shall be as reconmended by the conpressor manufacturer, except the
foundation shall weigh not less than three tinmes the weight of the noving
parts.

.5  WATER METER REMOTE READQUT REG STER

The renote readout register shall be nounted at the location indicated or as
directed by the Contracting O ficer.

.6 | DENTI FI CATI ON SYSTEMS
.6.1 I dentification Tags

Identification tags nade of brass, engraved |ami 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 mm (1-3/8 inch) mninmum di aneter, and marki ng shall be stanped or
engraved. Indentations shall be black, for reading clarity. Tags shall be
attached to valves with No. 12 AWG copper wire, chrone-plated beaded chain, or
pl astic straps designed for that purpose

.6.2 Col or Codi ng

Col or coding for piping identification shall be as specified in Section 09900
PAI NTI NG GENERAL

.6.3 Col or Coding Schene for Locating Hidden Uility Conponents

Schene shall be provided in buildings having suspended grid ceilings. The

col or coding schene shall identify points of access for naintenance and
operation of operable conponents which are not visible fromthe finished space
and installed in the space directly above the suspended grid ceiling. The
operabl e conponents shall include val ves, danpers, swi tches, |inkages and
thernostats. The col or coding scheme shall consist of a color code board and
colored netal disks. Each colored netal disk shall be approximately 12 nmm (3/8
inch) in dianeter and secured to renovable ceiling panels with fasteners. The
fasteners shall be inserted into the ceiling panels so that the fasteners wll
be concealed fromview. The fasteners shall be manually renovabl e without
tools and shall not separate fromthe ceiling panels when panels are dropped
fromceiling height. Installation of colored netal disks shall follow

conpl etion of the finished surface on which the disks are to be fastened. The
col or code board shall have the approximate di mensions of 1 m (3 foot) width,
750 nm (30 inches) height, and 12 nm (1/2 inch) thickness. The board shall be
made of wood fiberboard and franmed under glass or 1.6 mm (1/ 16 inch)
transparent plastic cover. Unless otherw se directed, the color code synbols
shal | be approximately 20 nm (3/4 inch) in dianeter and the related |ettering
in 12 mm (1/2 inch) high capital letters. The color code board shall be
nounted and | ocated in the nechani cal or equi pmrent room The col or code system
shall conply with Base Standards a ssupplied to the Contractor by the
Contracting Oficer.

.7 ESCUTCHEONS

Escut cheons shall be provided at finished surfaces where bare or insul ated

pi pi ng, exposed to view, passes through floors, walls, or ceilings, except in
boiler, utility, or equi pnent roons. Escutcheons shall be fastened securely to
pi pe or pipe covering and shall be satin-finish, corrosion-resisting steel
pol i shed chrom umplated zinc alloy, or polished chrom um pl ated copper all oy.
Escut cheons shall be either one-piece or split-pattern, held in place by
internal spring tension or setscrew.
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3.8 PAI NTI NG

Pai nti ng of pipes, hangers, supports, and other iron work, either in conceal ed
spaces or exposed spaces, is specified in Section 09900 PAI NTI NG GENERAL

3.9 TESTS, FLUSH NG AND DI SI NFECTI ON

3.9.1 Pl unmbi ng System
The pl unbi ng system shall be tested in accordance with NAPHCC- 01.

3.9.1.1 Test of Backfl ow Prevention Assenblies
Backfl ow prevention assenbly shall be tested using gauges specifically designed
for the testing of backfl ow prevention assenblies. Gauges shall be tested
annual |y for accuracy in accordance with the University of Southern

California's Foundati on of Cross Connection Control and Hydraulic Research or
the American Water Works Associ ati on Manual of Cross Connection (Manual M 14).

Report form for each assenbly shall include, as a mnimm the follow ng:
Data on Devi ce Data on Testing Firm
Type of Assenbly Nane
Manuf act ur er Addr ess
Model Number Certified Tester
Serial Number Certified Tester No
Si ze Date of Test
Locati on
Test Pressure Readings Serial Nunber and Test Data of Gauges

If the unit fails to nmeet specified requirenents, 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
tenporarily plugged bel ow the weep holes. The floor area shall be flooded with
water to a mininumdepth of 25 mm (1 inch) for a period of 24 hours. Any drop
in the water | evel during test, except for evaporation, will be reason for
rejection, repair, and retest.

3.9.1.3 Conpressed Air Piping (Nonoil-Free)

Pi pi ng systens shall be filled with oil-free dry air or gaseous nitrogen to
1.03 MPa (150 psig) and hold this pressure for 2 hours with no drop in
pressure

3.9.2 Phenol i ¢ Resin Coatings

A certificate of conpliance shall be subnmitted by the coating manufacturer that
docunents successful use of coating systemunder service conditions indicated
on the drawings for a mninmumof 2 years at three different |ocations, and that
the coating material and application conply with the testing procedures
outlined

3.9.2.1 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 priner, then pignmented baking
phenolic to a dry filmthickness of 0.10 to 0.15 mm (4 to 6 nil), then clear
baki ng phenolic to a total dry filmthickness of 0.13 to 0.18 nm (5 to 7 ml).
The panel s shall then be subjected to the tests specified bel ow
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a. Heat Test: Test panel shall be mnimm70 x 150 mm (2-3/4 x 5-7/8
inches) 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
mlligramloss 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 with ASTM B
117

3.9.3 Def ecti ve Work

If inspection or test shows defects, such defective work or material shall be
repl aced 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.

3.9.4 System Fl ushi ng

Before tests, potable water piping shall be flushed. In general, sufficient
wat er shall be used to produce a mninmumwater velocity of 0.762 neters per
second (2.5 feet per second) through piping being flushed. Flushing shall be
continued until entrained dirt and other foreign naterials have been renoved
and until discharge water shows no discoloration. Systemshall be drained at
| ow points. Strainer screens shall be renoved, cleaned, and replaced in |line
After flushing and cl eaning, systens shall be prepared for service by
imediately filling water piping with clean, fresh potable water. Any

st oppage, discoloration, or other danage to the finish, furnishings, or parts
of the building due to the Contractor's failure to properly clean the piping
system shall be repaired by the Contractor. When the systemflushing is
conplete, the hot-water systemshall be adjusted for uniformcircul ation

Fl ushi ng devices and autonmatic control systens shall be adjusted for proper
operation

3.9.5 Operational Test

Upon conpl etion of and prior to acceptance of the installation, the Contractor
shal | subject the plunbing systemto operating tests to denbnstrate
satisfactory functional and operational efficiency. Such operating tests shal
cover a period of not less 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. Witer pressures at the nost renpte and the hi ghest fixtures.

c. Operation of each fixture and fixture trim

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

e. Punp suction and discharge pressures.

f. Tenperature of each donestic 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
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i. Conplete operation of each water pressure booster system including
punp start pressure and stop pressure

j. Conpressed air readi ngs at each conpressor and at each outlet. Each

i ndi cating instrunent shall be read at 1/2 hour intervals. The report of
the test shall be subnmitted in quadruplicate. The Contractor shal
furni sh instrunments, equi pnent, and personnel required for the tests; the
Governnent will furnish the necessary water and electricity.

3.9.6 Di si nfection

After operational tests are conplete, the entire donmestic hot- and col d-water

di stribution systemshall be disinfected. Systemshall be flushed as

speci fied, before introducing chlorinating naterial. The chlorinating materia
shal | be hypochlorites or liquid chlorine. Wter chlorination procedure shal
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 |east 50
parts per mllion (ppm). A properly adjusted hypochlorite solution injected
into the main with a hypochlorinator, or liquid chlorine injected into the main
t hrough a solution-feed chlorinator and booster punp, shall be used. The
chlorine residual shall be checked at intervals to ensure that the proper |eve
is maintained. Chlorine application shall continue until the entire mainis
filled. The water shall remain in the systemfor a mninumof 24 hours. Each
val ve in the system being disinfected shall be opened and cl osed several tines
during the contact period to ensure its proper disinfection. Follow ng the 24-
hour period, no less than 25 ppmchlorine residual shall 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 ppm chl orine
residual shall remain in the tank. The systemincluding the tanks shall then
be flushed with clean water until the residual chlorine is reduced to |l ess than
one part per mllion. During the flushing period each valve and faucet shal

be opened and cl osed several tinmes. From several points in the systemthe
Contracting Oficer will take sanples of water in proper disinfection

contai ners for bacterial exam nation. The sanples of water shall be tested for
total coliformorganisns (coliformbacteria, fecal coliform streptococcal, and
ot her bacteria) in accordance with AWM-01. The testing nethod used shall be
either the nmultiple-tube fernmentation technique or the nmenbrane-filter
technique. The sterilizing shall be repeated until tests indicate the absence
of coliformorganisns (zero nean coliformdensity per 100 milliliters) in the
sanples for at least 2 full days. The systemw |l not be accepted unti

sati sfactory bacteriol ogical results have been obtained

3.10 PLUMBI NG FI XTURE SCHEDULE
P-1 WATER CLCSET:

Si phon-jet, elongated bow, top supply spud, ASME Al112.19.2M floor nounted
Fl oor flange shall be copper alloy, cast iron, or plastic

Gasket shall be wax type

Seat - ANSI Z124.5, Type A, black plastic, elongated, open front.

Fl ushoneter Val ve - ASSE ANSI/ASSE 1037, |arge di aphragmtype w th non-hol d-
open feature, backcheck angle control stop, and vacuum breaker. M ni num upper
chanber inside dianmeter of not |ess than 66.7 nm (2-5/8 inches) at the point
where the di aphragmis seal ed between the upper and | ower chanbers. The
maxi mum wat er use shall be 6 liters (1.6 gallons) per flush

Fl ush Tank - An adequate quantity of water shall be provided to flush and cl ean
the fixture served. The water supply to flush tanks equi pped for nanua
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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 operational capacity.
Water closets having their flush valve seat |ocated below the flood level rim
of the closet bow shall have a ballcock installed within a sheath or in a
separate and isolated conpartnment of the tank, both to have visible discharge
onto the floor in case of failure. Provision shall be nade 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. Ballcocks shall neet ASSE 1002

Flush Valve in Flush Tank - Flush valve seats in tanks for flushing water
closets shall be at least 25 nm (1 inch) above the flood | evel 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 bowl or back flow fromthe bow to the
t ank.

P-2 WATER CLCSET HANDI CAPPED

Hei ght of top rimof bow shall be in accordance with CABO Al117.1; other
features are the sanme as P-1.

P-3 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 nmaxi num wat er
use shall be 3.8 liters (1 gallon) per flush

Wal | hanging urinal shall be in accordance with ANSI Z124.9 and be a waterl ess,
non-flushing type, with replaceable trap insert having circular outer rim
opening for flow. The replaceable trap insert shall contain a |l ow specific
gravity inmscible barrier liquid. The liquid shall be biodegradable. The
urinal shall not require chair carrier. The urinal and trap assenbly shal

mai ntain a sufficient barrier of immscible liquid necessary to inhibit
backfl ow of sewer gases.

P-4 WHEELCHAI R LAVATORY

Vitreous china, ASME Al112.19.2M wheelchair lavatory with wist or el bow
controls 508.0 mm wi de x 685.8 mm deep (20 inches wide x 27 inches deep) wth
gooseneck spout. Flow shall be Iinmted to 1 liter (0.25 gallon) per cycle at a
flowi ng water pressure of 549 kPa (80 psi) if a netering device or fitting is
used that Iimts the period of water discharge such as foot switch or fixture
occupancy sensor. |If a netering device is not used, the flow shall be limted
to 0.16 liters per second (2.5 gpn) at a flow ng water pressure of 549 kPa (80

psi).

Drain - Strainer shall be copper alloy or stainless steel

P-5 HAND SI NK

Enanel ed cast iron ASME Al112.19. 1M copper alloy or stainless steel ASME
A112.19.3M wal | nmounted 609.6 nm w de x 508.0 mm deep (24 inches wi de x 20
i nches deep), splashback 228.6 nm (9 inches) high

Faucet and Spout - Cast or wought copper alloy, with top or bottom brace, with
backfl ow preventer. Faucets shall have repl aceabl e seat and the washer shal
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rotate onto the seat. Handles shall be lever type. Strainers shall have
i nternal threads.

Drain Assenbly - Plug, cup strainer, crossbars, jam nuts, washers, couplings,
st opper, etc., shall be copper alloy or stainless steel.

Trap - Cast iron, mininum7.5 cm (3 inch) dianeter.
P-6 KITCHEN SI NK:

Ledge back with holes for faucet and spout single bow 609.6 x 533.4 mMm (24 x 21
i nches) stainless steel ASME All2.19.3M

Faucet and Spout - Cast or w ought copper alloy. Aerator shall have internal
threads. Flow shall be linmted to 1 liter per cycle at a flow ng water
pressure of 549 kPa if a netering device or fitting is used that linmts the
peri od of water discharge such as a foot switch or fixture occupancy sensor.
If a netering device is not used, the flow shall be limted to 0.16 liters per
second at a flowi ng water pressure of 549 kPa.

Handl e - Cast copper all oy, wought copper alloy, or stainless steel. Single
| ever type.

Drain Assenbly - Plug, cup strainer, crossbars, jam nuts, washers, couplings,
st opper, etc., shall be copper alloy or stainless steel.

7 SERVICE SINK (MOP SI NK)

Enanel ed cast iron ASME Al112.19. 1M copper alloy or stainless steel ASME
A112.19.3M corner, floor nounted 711.2 mm (28 inches) square, 171.5 nm (6-3/4
i nches) deep.

Fauces and Spout - Cast or wought copper alloy, with top or bottom brace,

wi th backfl ow preventer. Faucets shall have repl aceabl e seat and the washer
shall rotate onto the seat. Handles shall be |ever type. Strainers shall have
i nternal threads.

Drain Assenbly - Plug, cup strainer, crossbars, jam nuts, washers, couplings,
st opper, etc., shall be copper alloy or stainless steel.

Trap - Cast iron, mnimum7.5 cm di aneter.

8 SHOWER

Shower - Shower heads, CI D A-A-240 other than energency showers, shall include
a non-renovabl e, tanperproof device to limt water flowto 0.16 liters per
second (2.5 gpm) when tested in accordance with ASME Al112.18. 1M

Wal | Mounted: Shower head shall be adjustable spray, stainless steel or

chromium plated brass with ball joint. Handles shall be chrone-plated die cast
zinc alloy. Control valves shall be copper alloy and have netal integral parts
of copper alloy nickel alloy, or stainless steel. Valves shall be nmechani cal

m xi ng, single |ever type. Shower head shall be vandal proof with integral
back.

Cabi net Showers: Free standing cabinet, single and double unit with receptor;
863.6 mm (34 inches) wide by 863.6 mm (34 inches) deep, fiberglass reinforced
plastic with terrazzo or plastic receptor. Cabinet shall include curtain rod,
trim and concealed fittings.
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9 EYEWASH W TH EMERGENCY SHOWAER

Head for Energency and Energency Eye and Face Wash. Shower control shall be
32.5 mm (1-1/4 inch) stay-open type control valve. Unit shall be corrosion-
resisting steel and shall be pedestal nounted

10 WATER COOLER DRI NKI NG FOUNTAI NS

Wat er cool er drinking fountains shall: be self contained, conformto ARl 1010,
use one of the fluorocarbon gases conformng to ARl 700 and ASHRAE 34 whi ch has
an Ozone Depletion Potential of |ess 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

val ves. Self-closing valves shall have automatic streamregul ators, have a
flow control capability, have a push button actuation or have a cross-shaped

i ndex netal turn handle without a hood. Exposed surfaces of stainless stee
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 - Surface wall-nmounted units shall be 336.6 mm (13-1/4

i nches) wi de, 330.2 mm (13 inches) deep, and have a back height of 152.4 to
203.2 mMmm (6 to 8 inches). The bow shall be nmade of corrosion resisting steel
The unit shall have conceal ed fasteners and be for interior installation

Handi capped - Handi capped units shall be surface wall-nounted. The di nmensions
shall be 381.0 mm (15 inches) wide, 508.0 mm (20 i nches) deep, with a back

hei ght of 152.4 to 203.2 mm (6 to 8 inches). The unit shall clear the floor or
ground by at least 200 mm (8 inches). A clear knee space shall exist between
the bottom of the bow and the floor or ground of at |east 685 nm (27 inches)
and between the front edge of the bow and the body of the unit of at |east 200
mm (8 inches). A 200 nm (8 inch) wi de clear space shall exist on both sides of
the unit. The spout height shall be no nore than 1 m (36 inches) 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, nade of
corrosion resisting steel and be for interior installation

.11 POSTED | NSTRUCTI ONS

Framed instructions under glass or in |lamnated plastic, including wiring and
control diagrans showi ng the conplete layout of the entire system shall be
posted where directed. Condensed operating instructions explaining preventive
mai nt enance procedures, nethods of checking the systemfor nornal safe
operation, and procedures for safely starting and stopping the systemshall be
prepared in typed form franed as specified above for the wiring and contro

di agrans and posted beside the diagrans. The franed instructions shall be
posted before acceptance testing of the systens.

.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 (70 degrees F) delta T.

EC = Conbustion efficiency, 100 percent - flue | oss when snoke = o (trace
is permtted).
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SL = Standby loss in W0.093 sq. m Wsq. ft. based on 27 degrees C (80
degrees F) delta T, or in percent per hour based on nomi nal 38 degrees C

(90 degrees F) delta T.

HL = Heat | oss of tank surface area.
V = Storage volune in liters
3.12.1 St orage Water Heaters

3.12.1.1 Gas

a. Storage capacity of 379 liters (100 gallons) or less, and input rating
of 21980 W (75,000 Btu/h) or less: mnimmEF shall be 0.62-0.0019V per

10 CFR 430.

b. Storage capacity of nmore than 379 liters (100 gallons) - or input
rating nore than 21980 W (75,000 Btu/h): Et shall be 77 percent; maxi mum
SL shall be 1.3+38/V, per ANSI Z21.10. 3.
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3.13 TABLES

TABLE |
Pl PE AND FI TTI NG MATERI ALS FOR
DRAI NAGE, WASTE, AND VENT PI PI NG SYSTEMS

SERVI CE
Iltem# Pipe and Fitting Materials A B C D E F
1 Cast iron soil pipe and fittings, hub X X X
and spigot, ASTM A 74 with
conpressi on gaskets
2 Cast iron soil pipe and fittings hubl ess, X X
Cl SPI 301 and
ASTM A 888
3 Cast iron drainage fittings, threaded, X
ASME B16. 12 for use with
Item 10
4 Cast iron screwed fittings (threaded) X X
ASME B16.4 for use with Item 10
5 G ooved pipe couplings, ferrous and X X X
non-ferrous pi pe ASTM A 536
and ASTM A 47
6 Ductile iron grooved joint fittings X X X
for ferrous pipe ASTM A 536
and ASTM A 47 for use with
Item5
7 Bronze sand casting grooved joint 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 75 C12200,
ASTM B 152 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, seamnl ess gal vani zed, X X
ASTM A 53, Type S, Grade B
11 Seanless red brass pipe, ASTM B 43 X X
12 Bronzed flanged fittings, X X

ASME B16. 24 for use
with Itens 11 and 14
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TABLE |
Pl PE AND FI TTI NG MATERI ALS FOR
DRAI NAGE, WASTE, AND VENT PI PI NG SYSTEMS

13 Cast copper alloy solder 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 drainage tube, (DW), X* X X* X X
ASTM B 306

17 Wought copper and w ought X X X X X
al | oy sol der-joint drai nage
fittings. ASME B16. 29

18 Cast copper alloy solder joint X X X X X
drai nage fittings, DW,
ASME B16. 23

19 Acrylonitrile-Butadi ene-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)

21 High-silicon content cast iron pipe X X
and fittings (hub and spigot, and
nmechani cal joint), ASTM A 518

22 Pol ypropyl ene (PP) waste pipe and X
fittings, ASTM D 4101

23 Filanment-wound reinforced thernosetting X
resin (RTRP) pipe, ASTM D 2996

SERVI CE:

- Underground Building Soil, Waste and Storm Drain
- Aboveground Soil, Waste, Drain In Buildings

- Under ground Vent

- Aboveground Vent

- Interior Rainwater Conductors Aboveground

- Corrosive Waste And Vent Above And Bel owground

- Hard Tenper

*TMOO®>
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Pl PE AND FI TTI NG MATERI ALS FOR PRESSURE PI PI NG SYSTEMS

Mal | eabl e-iron threaded fittings,
a. Galvanized, ASME B16.3
for use with Item 4a

b. Sane as "a" but not gal vani zed
for use with Item4b

Grooved pi pe couplings, ferrous pipe
ASTM A 536 and

ASTM A 47, non-ferrous

pi pe, ASTM A 536

and ASTM A 47

Ductile iron grooved joint fittings
for ferrous pipe ASTM A 536

and ASTM A 47 for use

with Item2

St eel pi pe:
a. Seanl ess, gal vani zed,
ASTM A 53, Type S, Grade B

b. Seanl ess, bl ack,
ASTM A 53,
Type S, Grade B

Seamnl ess red brass pipe,
ASTM B 43

Bronze flanged fittings,
ASME B16. 24
for use with Itens 5 and 7

Seanl ess copper pi pe,
ASTM B 42

Seamn ess copper water tube,
ASTM B 88

Seamrl ess and wel ded copper distribution
tube (Type D) ASTM B 641

10 Cast bronze threaded fittings,

ASME B16. 15 for use
with Itens 5 and 7
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TABLE 11
Pl PE AND FI TTI NG MATERI ALS FOR PRESSURE PI PI NG SYSTEMS

11 Wought copper and bronze sol der-j oi nt X X X X
pressure fittings,
ASME B16. 22 for
use with Items 5 and 7

12 Cast copper alloy sol der-joint X X X X
pressure fittings,
ASME B16. 18
for use with Itens 8 and 9

13 Bronze and sand castings grooved X X X
joint pressure fittings for non-
ferrous pi pe ASTM B 584,
for use with Item2

14 Polyvinyl chloride (PVC) plastic pipe, X X
Schedul es 40, 80, and 120,
ASTM D 1785

15 Polyvinyl chloride (PVC) pressure-rated X X
pi pe (SDR Series),
ASTM D 2241

16 Polyvinyl chloride (PVC) plastic pipe X X
fittings, Schedul e 40,
ASTM D 2466

17 Socket-type polyvinyl chloride (PVCQ X X
pl astic pipe fittings, schedule 80,
ASTM D 2467 for use with Itens 14 and 15

19 Threaded pol yvinyl chloride (PVC X X
pl astic pipe fittings, schedule 80,
ASTM D 2464

20 Joints for |IPS pvs pipe using sol vent X X
cement, ASTM D 2672

21 Steel pipeline flanges, X X
MBS SP- 44

22 Fittings: brass or bronze; X X
ASME B16. 15, and
ASME B16. 18
ASTM B 828

23 Carbon steel pipe unions, X X X

socket -wel di ng and t hr eaded,
MBS SP- 83
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PI PE AND FI TTI NG NATERIXﬁgLECklPRESSURE Pl PI NG SYSTEMS
""""""""""""""""""""""""""""""""""" SERICE
ItemNo. Pipe and Fitting Materials A B c Db
24 Mal |l eabl e-iron threaded pipe X X

uni ons ASME B16. 39
25 Nippl es, pipe threaded X X X

ASTM A 733

A - Cold Water Aboveground

B - Hot Water 82 degree C 180 degrees F Maxi mum Aboveground

C - Conpressed Air Lubricated

D - Cold Water Service Bel owgr ound

I ndi cated types are m ni mumwal | 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
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TABLE 111
STANDARD RATI NG CONDI TI ONS AND M NI MUM PERFORMANCE RATI NGS FOR WATER HEATI NG
EQUI PMENT
A,  STORAGE WATER HEATERS
STORACE
CAPACI TY | NPUT
FUEL LI TERS RATI NG TEST PROCEDURE REQUI RED PERFORMANCE
Gas 100 max. 75,000 Btu/h 10 CFR 430 EF = 0.62-0.0019V
max. M ni mum
Gas 100 min. OR 75,000 Btu/h  ANSI Zz21.10.3 ET = 77 percent;
SL = 1.3+38/V nmax.
B. I nstantaneous Water Heater
Gas Al | Al | ANSI Zz21.10.3 ET = 80 percent
TERVS:
EF = Energy factor, overall efficiency.
ET = Thermal efficiency with 70 degrees F delta T.
EC = Conbustion efficiency, 100 percent - flue |oss when snoke = 0
(trace is permtted).
SL = Standby loss in Wsq. ft. based on 80 degrees F delta T, or in
percent per hour based on nominal 90 degrees F delta T.
HL = Heat |oss of tank surface area
V = Storage volune in gallons
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SECTI ON 15895

Al R SUPPLY, DI STRI BUTI ON, VENTILATI ON, AND EXHAUST SYSTEM
02794

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 designation

only.

Al'R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE (ARI)

ARl 350 (1986) Sound Rating of Non-Ducted | ndoor Air-
Condi ti oni ng Equi prent

ARl ANSI/ ARl 410 (1991) Forced-Circulation Air-Cooling and Air-
Heating Coils

ARl ANSI/ ARl 430 (1989) Central-Station Air-Handling Units

ARl ANSI/ ARl 440 (1993) Room Fan-Coil and Unit Ventil ator

ARl 445 (1987; R 1993) Room Air-Induction Units

ARl 880 (1994) Air Terminals

ARl CGui deline D (1987) Application and Installation of Central
Station Air-Handling Units

Al'R CONDI TI ONI NG CONTRACTORS OF AMERI CA ( ACCA)

ACCA Manual 4 (1990) Installation Techniques for Perineter
Heating & Cooling; 11th Edition

Al R MOVEMENT AND CONTRCL ASSOCI ATI ON ( AMCA)

AMCA ANSI / AMCA 210 (1985) Laboratory Methods of Testing Fans for
Rat i ng
AMCA 300 (1996) Reverberant Room Met hod for Sound

Testing of Fans

AMERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABEVA)

ABEMA Std 9 (1990) Load Ratings and Fatigue Life for Ball
Beari ngs

ABEMA Std 11 (1990) Load Ratings and Fatigue Life for Roller
Beari ngs

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANS| S12. 32 (1990; R 1996) Precision Methods for the
Det ermi nati on of Sound Power Levels of
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ASTM A
ASTM A

ASTM A

ASTM A

ASTM A

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 C

Di screte-Frequency and Narrow Band Noi se
Sources in Reverberation Roons

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

47
53

106

123

167

181/ A 181M

183

193/ A 193M

234/ A 234M

536

733

924/ A 924M

62

75
88
117
650

813

916

(1990; R 1995) Ferritic Malleable Iron Castings

(1997) Pipe, Steel, Black and Hot-Di pped, Zinc-
Coat ed, Wl ded and Sean ess

(1997) Seam ess Carbon Steel Pipe for High-
Tenperature Service

(1989a) Zinc (Hot-Di p Gal vani zed) Coatings on
Iron and Steel Products

(1996) Stainless and Heat - Resisting Chrom um
Ni ckel Steel Plate, Sheet, and Strip

(1995b) Carbon Steel, Forgings for CGeneral -
Pur pose Pi pi ng

(1983; R 1990) Carbon Steel Track Bolts and
Nut s

(1997a) Alloy-Steel and Stainless Steel Bolting
Mat eri al s for Hi gh-Tenperature Service

(1997) Piping Fittings of Wought Carbon Steel
and Alloy Steel for Mderate and Hi gh
Tenperature Service

(1984; R 1993) Ductile Iron Castings

(1993) Wel ded and Seaml ess Carbon Steel and
Austenitic Stainless Steel Pipe N pples

(1996a) Ceneral Requirenents for Steel Sheet,
Metal I'i c-Coated by the Hot-Di p Process

(1993) Conposition Bronze or Qunce Metal
Casti ngs

(1995a) Seanl ess Copper Tube
(1996) Seanl ess Copper Water Tube
(1997) Operating Salt Spray (FOG Apparatus

(1995) El ectrodeposited Engi neering Chrom um
Coati ngs on Ferrous Substrates

(1993) Liquid and Paste Fluxes for Sol dering
Applications for Copper and Copper Alloy Tube

(1985; R 1996) Adhesives for Duct Thernmal
I nsul ation
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ASTM C

ASTM D
ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D
ASTM E

ASTM E

ASTM F

ASTM F

ASTM F

ASHRAE

ASHRAE

ASHRAE

ASHRAE

1071

520
1384

1654

1785

2000

2466

2564

2855

3359
84

437

872

1199

1200

(1991) Thermal and Acoustical Insulation (d ass
Fi ber, Duct Lining Mterial)

(1984; R 1995) Zinc Dust Pignment

(1996) Corrosion Test for Engine Coolants in
G assware

(1992) Evaluation of Painted or Coated
Speci mens Subj ected to Corrosive Environnents

(1996a) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe, Schedul es 40, 80, and 120

(1996) Rubber Products in Autonotive
Applications

(1996a) Poly(Vinyl Chloride) (PVC Plastic Pipe
Fittings, Schedule 40

(1996a) Sol vent Cenents for Poly(Vinyl
Chloride) (PVCQ Plastic Piping Systens

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

(1995a) Measuring Adhesion by Tape Test

(1996a) Surface Burning Characteristics of
Buil ding Materials

(1992) Industrial Wre Coth and Screens
(Square Opening Series)

(1984; R 1990) Filter Units, Air-Conditioning:
Vi scous- | mpi ngenment Type, C eanable

(1988; R 1993) Cast (Al Tenperature and
Pressures) and Wel ded Pi pe Line Strainers (150
psig and 150 degrees F Maxi num

(1988; R 1993) Fabricated (Wl ded) Pi pe Line
Strainers (Above 150 psig and 150 degrees F)

AVERI CAN SCCI ETY OF HEATI NG REFRI GERATI NG AND Al R- CONDI TI ONI NG

ENG NEERS ( ASHRAE)

15

52.1

ANSI / ASHRAE 68

70

(1994) Safety Code for Mechanical Refrigeration
(1992) Gravinetric and Dust-Spot Procedures for
Testing Air-C eaning Devices Used in Cenera
Ventilation for Renoving Particulate Matter

(1986) Laboratory Method of Testing In-Duct
Sound Power Measurenent Procedures for Fans

(1991) Method of Testing for Rating the
Performance of Air Qutlets and Inlets
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ASHRAE 84 (1991) Method of Testing Air-to-Air Heat
Exchangers

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

ASME B1.20.1 (1983; R 1992) Pi pe Threads, General Purpose
(I'nch)

ASME B16. 3 (1992) Malleable Iron Threaded Fittings

ASME B16.5 (1996) Pi pe Flanges and Fl anged Fittings NPS
1/2 thru NPS 24

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

ASME B16. 11 (1996) Forged Fittings, Socket-Wlding and
Thr eaded

ASME B16. 18 (1984; R 1994) Cast Copper Alloy Sol der Joint
Pressure Fittings

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

ASME B16. 22 (1995) Wought Copper and Copper Alloy Sol der
Joint Pressure Fittings

ASME B16. 26 (1988) Cast Copper Alloy Fittings for Flared
Copper Tubes

ASME B16. 39 (1986; R 1994) Malleable Iron Threaded Pi pe
Uni ons C asses 150, 250, and 300

ASME B31.1 (1995; B31.1a; B31.1b; B31.1c) Power Piping

ASME B40. 1 (1991) Gauges - Pressure Indicating Dial Type -

El asti c El enent

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

AMERI CAN WATER WORKS ASSCOCI ATI ON ( AWAA)
AWM C606 (1987) Grooved and Shoul dered Joints
AMERI CAN VELDI NG SOCI ETY ( AWB)
AWS D1. 1 (1996) Structural Welding Code - Stee
COMVERCI AL | TEM DESCRI PTI ONS (ClI D)
CID A-A-1419 (Rev D) Filter Elenment, Air Conditioning
(Vi scous- | npi ngenent and Dry Types,
Repl aceabl e)

EXPANSI ON JO NT MANUFACTURERS ASSOCI ATI ON ( EJMA)
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EJMA- 01 (1993) EJMA St andards
I NSTI TUTE OF ENVI RONMENTAL SCI ENCES (| ES)

| ES RP-CC-001. 3 (1993) HEPA and ULPA Filters
MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS | NDUSTRY
(MBS)

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

MSS SP-58 (1993) Pi pe Hangers and Supports - Materials,
Desi gn and Manufacture

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

MSS SP-70 (1990) Cast Iron Gate Valves, Flanged and
Thr eaded Ends

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

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

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

MSS SP- 85 (1994) Cast Iron G obe & Angle Val ves, Flanged
and Threaded Ends

MSS SP- 110 (1996) Ball Val ves Threaded, Socket-Wl di ng,

Sol der Joint, Grooved and Fl ared Ends
NATI ONAL ELECTRI CAL MANUFACTURERS ASSCCI ATI ON ( NEMA)

NEVA MG 1 (1993; Rev 1; Rev 2; Rev 3) Mdtors and
Cenerators

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 70 (1996; Errata 96-4) National Electrical Code

NFPA 90A (1996) Installation of Air Conditioning and
Ventilating Systens

NFPA 96 (1994) Ventilation Control and Fire Protection
of Commerci al Cooki ng Equi pnent

NORTH AMERI CAN | NSULATI ON MANUFACTURERS ASSOCI ATI ON ( NAI VR)

NAI MA AH115 (1993) Fibrous dass Duct Construction
St andar ds
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SHEET METAL AND Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSCCI ATl ON ( SMACNA)

SMACNA- 01 (1975) Accepted Industry Practice for
I ndustrial Duct Construction

SMACNA- 05 (1992) Fire, Snpke and Radi ati on Danper
Installati on Guide for HVAC Systens

SMACNA- 06 (1995) HVAC Duct Construction Standards - Metal
and Fl exible

SMACNA- 10 (1985) HVAC Air Duct Leakage Test Manual
UNDERWRI TERS LABORATORI ES (UL)
UL 94 (1996; Rev thru Jul 1997) Tests for

Flammability of Plastic Materials for Parts in
Devi ces and Appliances

UL 181 (1996; Rev COct 1996) Factory-Made Air Ducts and
Air Connectors

UL 214 (1997) Tests for Flanme-Propagation of Fabrics
and Fil ns

UL 555 (1995) Fire Danpers

UL 586 (1996) Hi gh-Efficiency, Particulate, Air Filter
Units

UL 705 (1994; Rev thru Mar 1996) Power Ventilators

UL 723 (1996) Test for Surface Burning Characteristics
of Building Materials

UL 900 (1994; Rev thru Apr 1997) Test Perfornmance of
Air Filter Units

UL 1995 (1995; Rev thru Feb 97) Heating and Cooling
Equi pnent

UL Bld Mat Dir (1997) Building Materials Directory

UL Elec Const Dir (1998) Electrical Construction Equi prent
Directory

UL Fire Resist Dr (1998) Fire Resistance Directory (2 Vol.)

1.2 COORDI NATI ON OF TRADES
Ductwork, piping offsets, fittings, and accessories shall be furnished as
required to provide a conplete installation and to elimnate interference with
ot her construction.

1.3 DELI VERY AND STORAGE
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Equi pnrent del i vered and placed in storage shall be stored with protection from
the weather, humidity and tenperature variations, dirt and dust, or other
cont am nant s.

.4 SUBM TTALS
CGovernnent approval is required for subnmittals with a "GA" designati on;

subm ttals having an "FIO' designation are for information only. The follow ng
shall be submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

\ *SD-01 Dat a*\
\ *Conponent s and Equi prent Data*\; \*Fl O\
Manuf acturer's catal og data shall be included with the detail drawi ngs for the
following itens. The data shall be highlighted to show nodel, size, options,
etc., that are intended for consideration. Data shall be adequate to
denonstrate conpliance with contract requirenents for the follow ng:

a. Piping Conponents

b. Ductwork Conponents

c. Air Systens Equi prent

d. Air Handling Units

e. Energy Recovery Devices

f. Terminal Units

\*SD- 04 Draw ngs*\
\*Air Supply, Distribution, Ventilation, and Exhaust Equi prent*\; \*Fl O*\.
Drawi ngs shal |l consist of equipnment |ayout including assenbly and installation
details and el ectrical connection diagrans; ductwork |ayout show ng the
| ocation of all supports and hangers, typical hanger details, gauge
rei nforcenment, reinforcenment spacing rigidity classification, and static
pressure and seal classifications; and piping | ayout showi ng the | ocation of
al |l guides and anchors, the |load inposed on each support or anchor, and typical
support details. Drawi ngs shall include any information required to
denonstrate that the system has been coordinated and will properly function as
a unit and shall show equi pnent relationship to other parts of the work,
i ncluding clearances required for operation and mai nt enance.

\*SD-06 Instructions*\
\*Test Procedures*\; \*Fl O\

Proposed test procedures for piping hydrostatic test, ductwork |eak test, and
performance tests of systens, at |east 2 weeks prior to the start of related
testing.

\*Wel di ng Procedures*\; \*FlOr\.

A copy of qualified welding procedures, at |east 2 weeks prior to the start of
wel di ng operations.
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\*System Di agrans*\; \*GA*\.

Proposed diagrans, at |east 2 weeks prior to start of related testing. System
di agrans that show the |ayout of equipnent, piping, and ductwork, and typed
condensed operation manual s expl ai ni ng preventative mai ntenance procedures,

net hods of checking the systemfor nornmal, safe operation, and procedures for
safely starting and stopping the systemshall be franmed under gl ass or

| am nated plastic. After approval, these itens shall be posted where directed.

\*SD- 07 Schedul es*\

\ * Test Schedul es*\; \*Fl O\

Proposed test schedul es for hydrostatic test of piping, ductwork |eak test, and
performance tests, at |east 2 weeks prior to the start of related testing.

\*Field Trai ning Schedul e*\; \*FlI O*\.

Proposed schedule for field training, at |least 2 weeks prior to the start of
related training.

\*SD- 08 St at ement s*\
\*Simlar Services*\; \*FIO\.
St at ement denonstrating successful conpletion of simlar services on at least 5
projects of simlar size and scope, at |least 2 weeks prior to subnittal of
other itens required by this section.
\*Welding Qualification*\; \*FIOr\.

A list of nanmes and identification synmbols of qualified welders and wel di ng
operators, at |least 2 weeks prior to the start of welding operations.

\*SD- 09 Reports*\
\*Test Reports*\; \*FIO\.
Test reports for the piping hydrostatic test, ductwork |eak test, and
performance tests in booklet form wupon conpletion of testing. Reports shall
docunent phases of tests perforned including initial test summary,
repairs/adjustnments nmade, and final test results.

\*SD- 13 Certificates*\
\*Bolts*\; \*FIO\.
Witten certification fromthe bolt manufacturer that the bolts furnished
conmply with the requirenments of this specification. The certification shall

include illustrations of product markings, and the nunber of each type of bolt
to be furnished.

\ *SD- 19 Qperation and Mintenance Manual s*\

\*Air Supply, Distribution, Ventilation, and Exhaust Manual s*\; \*Fl O*\.
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Six manual s listing step-by-step procedures required for system startup
operation, shutdown, and routine mai ntenance, at |east 2 weeks prior to field
training. The manuals shall include the manufacturer's nane, nodel nunber,
parts list, list of parts and tools that should be kept in stock by the owner
for routine naintenance including the nanme of a |ocal supplier, sinplified
wiring and control s di agrans, troubl eshooting guide, and recommended service
organi zation (including address and tel ephone nunber) for each item of

equi pment. Each service organi zation submtted shall be capable of providing 4
hour onsite response to a service call on an energency basis.

PART 2 - PRODUCTS
2.1 STANDARD PRODUCTS

Conmponents and equi pnment shall be standard products of a manufacturer regularly
engaged in the manufacturing of products that are of a simlar material, design
and wor kmanshi p. The standard products shall have been in satisfactory
comercial or industrial use for 2 years before bid opening. The 2-year

experi ence shall include applications of conponents and equi pnent under sinilar
circunstances and of simlar size. The 2 years nust be satisfactorily

conpl eted by a product which has been sold or is offered for sale on the
commer ci al market through advertisenents, manufacturers' catal ogs, or

brochures. Products having |l ess than a 2-year field service record will be
acceptable if a certified record of satisfactory field operation, for not |ess
than 6000 hours exclusive of the manufacturer's factory tests, can be shown.
The equi pment itens shall be supported by a service organi zation

2.2 ASBESTCOS PRCHI Bl TI ON
Asbest os and asbest os-contai ni ng products shall not be used
2.3 NAMEPLATES

Equi pnrent shall have a naneplate that identifies the manufacturer's nane,
address, type or style, nodel or serial nunber, and catal og nunber

2.4 EQUI PMENT GUARDS AND ACCESS

Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and other
rotating parts exposed to personnel contact shall be fully encl osed or guarded
according to OSHA requirenments. High tenperature equi pment and pi pi ng exposed
to contact by personnel or where it creates a potential fire hazard shall be
properly guarded or covered with insulation of a type specified. Operating

pl atforns, |adders, and guardrails shall be provi ded where shown and shall be
constructed according to Section 05500 M SCELLANEQUS METAL

2.5 PI PI NG COVPONENTS
2.5.1 Steel Pipe

Steel pipe shall conformto ASTM A 53, Schedule 40, Grade A or B, Type E or S
2.5.2 Joints and Fittings For Steel Pipe

Joints shall be welded, flanged, threaded, or grooved as indicated. |If not

ot herwi se indicated, piping 25 nm (1 inch) and smaller shall be threaded;

pi ping larger than 25 nm (1 inch) and smaller than 80 mm (3 inches) shall be
ei ther threaded, grooved, or wel ded; and piping 80 mm (3 inches) and | arger
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shal | be grooved, welded, or flanged. Rigid grooved nechanical joints and
fittings may only be used in serviceabl e aboveground | ocati ons where the
tenperature of the circul ating nedi um does not exceed 110 degrees C (230
degrees F). Flexible grooved joints shall be used only as a flexible connector
wi th grooved pipe system Unless otherw se specified, grooved piping
conmponents shall neet the corresponding criteria specified for the sinlar

wel ded, flanged, or threaded conponent specified herein. The manufacturer of
each fitting shall be permanently identified on the body of the fitting
according to MSS SP-25.

2.5.2.1 Wl ded Joints and Fittings

Wel ded fittings shall conformto ASTM A 234/ A 234M and shall be identified
with the appropriate grade and marking synbol. Butt-welded fittings shall
conformto ASME B16.9. Socket-welded fittings shall conformto ASME B16. 11.

2.5.2.2 Fl anged Joints and Fittings

Fl anges shall conformto ASTM A 181/ A 181M and ASME B16.5, O ass 150. Gaskets
shal | be nonasbestos conpressed nmaterial according to ASME B16.21, 2.0 nm

thi ckness, full face or self-centering flat ring type. The gaskets shall
contain aram d fibers bonded with styrene butadi ene rubber (SBR) or nitrile
but adi ene rubber (NBR). Bolts, nuts, and bolt patterns shall conformto ASME
B16.5. Bolts shall be high or internediate strength material conformng to
ASTM A 193/ A 193M

2.5.2.3 Threaded Joints and Fittings

Threads shall conformto ASME B1.20.1. Unions shall conformto ASME B16. 39,
Class 150. N pples shall conformto ASTM A 733. Malleable iron fittings shall
conformto ASME B16.3, type as required to match piping.

2.5.2. 4 Dielectric Unions and Fl anges

Diel ectric unions shall have the tensile strength and di nensional requirenents
specified. Unions shall have netal connections on both ends threaded to match
adj acent piping. Metal parts of dielectric unions shall be separated with a
nylon insulator to prevent current flow between dissinmlar netals. Unions
shal|l be suitable for the required operating pressures and tenperatures.
Dielectric flanges shall provide the sane pressure ratings as standard fl anges
and provide conplete electrical isolation

2.5.2.5 Grooved Mechanical Joints and Fittings

Joints and fittings shall be designed for not |ess than 862 kPa (125 psig)
service and shall be the product of the sanme manufacturer. Fitting and
coupling houses shall be nmalleable iron conform ng to ASTM A 47, and ASTM A 47M
Grade 32510; ductile iron conformng to ASTM A 536, Grade 65-45-12; or steel
conformng to ASTM A 106, G ade B or ASTM A 53. Gaskets shall be nol ded
synthetic rubber with central cavity, pressure responsive configuration and
shall conformto ASTM D 2000 Grade No. 2CA615A15B44F17Z for circul ati ng nedi um
up to 110 degrees C (230 degrees F) or Grade No. M3BA610A15B44Z for
circulating mediumup to 93 degrees C (200 degrees F). G ooved joints shall
conformto AWM C606. Coupling nuts and bolts shall be steel and shall conform
to ASTM A 183.

2.5.3 Copper Tube
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Copper tube shall conformto ASTM B 88, and ASTM B 838M Type K or L
.5.4 Joints and Fittings For Copper Tube

W ought copper and bronze solder-joint pressure fittings shall conformto ASME
B16.22 and ASTM B 75. Cast copper alloy solder-joint pressure fittings shal
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 manufacturer nmay be used

.5.5 Val ves

Val ves shall be Cass 125 and shall be suitable for the intended application
Val ves shall neet the material, fabrication and operating requirenments of ASMVE
B31.1. Chain operators shall be provided for valves |ocated 3 neters (10 feet)
or higher above the floor. Valves in sizes |arger than 25 nm (1 inch) and used
on steel pipe systens, may be provided with rigid grooved nechanical joint

ends. Such grooved end val ves shall be subject to the same requirenments as
rigid grooved nechanical joints and fittings and, shall be provided by the sane
manuf acturer as the grooved pipe joint and fitting system

.5.5.1 Gat e Val ves

Gate valves 65 mm (2-1/2 inches) and smaller shall conformto MSS SP-80 and
shal|l be bronze with rising stemand threaded, solder, or flanged ends. Gate
val ves 80 nm (3 inches) and | arger shall conformto MSS SP-70 and shall be cast
iron with bronze trim outside screw and yoke, and flanged or threaded ends.

.5.5.2 d obe Val ves

d obe valves 65 mm (2-1/2 inches) and snaller shall conformto MSS SP-80
bronze, threaded, soldered, or flanged ends. d obe valves 80 nm (3 inches) and
| arger shall conformto MSS SP-85 and shall be cast iron with bronze trim and
fl anged, or threaded ends.

.5.5.3 Check Val ves

Check valves 65 mm (2-1/2 inches) and snaller shall conformto MSS SP-80 and
shal | be bronze with threaded, soldered, or flanged ends. Check valves 80 mm
(3 inches) and larger shall conformto MSS SP-7l1land shall be cast iron with
bronze trimand flanged or threaded ends.

.5.5.4 Angl e Val ves

Angl e valves 65 mm (2-1/2 inches) and snaller shall conformto MSS SP-80 and
shal | be bronze with threaded, soldered, or flanged ends. Angle valves 80 mm
(3 inches) and larger shall conformto MSS SP-85and shall be cast iron with
bronze trimand flanged, or threaded ends.

.5.5.5 Bal | Val ves

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.

.5.5.6 Butterfly Val ves
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Butterfly valves shall be 2 flange or lug wafer type, and shall be bubble-tight
at 1.03 Moa (150 psig). Valve bodies shall be cast iron, nalleable iron, or
steel. ASTM A 167, Type 404 or Type 316, corrosion resisting steel stens,
bronze or corrosion resisting steel discs, and synthetic rubber seats shall be
provi ded. Valves snmaller than 200 mm (8 inches) shall have throttling handl es
wi th a m ni mum of seven | ocking positions. Valves 200 nm (8 inches) and | arger
shal |l have totally enclosed nmanual gear operators with adjustabl e bal ance
return stops and position indicators. Valves in insulated |lines shall have

ext ended neck to accommpdate insul ation thickness.

.5.5.7 Bal anci ng Val ves

Bal anci ng valves 50 mm (2 inches) or smaller shall be bronze with NPT
connections for black steel pipe and brazed connections for copper tubing
Valves 25 mm (1 inch) or larger may be all iron with threaded or flanged ends.
The val ves shall have a square head or sinilar device and an indicator arc and
shal | be designed for 120 degrees C (250 degrees F). Ilron valves shall be

| ubricated, nonlubricated, or tetrafluoroethylene resin-coated plug valves. In
lieu of plug valves, ball valves may be used. Plug valves and ball valves 200
mm (8 inches) or |arger shall be provided with nmanual gear operators with
position indicators. Were indicated, automatic flow control valves may be
provided to nmaintain constant flow, and shall be designed to be sensitive to
pressure differential across the valve to provide the required opening. Valves
shal|l be selected for the flow required and provided with a permanent nanepl ate
or tag carrying a permanent record of the factory-determned flow rate and fl ow
control pressure levels. Valves shall control the flowwi thin 5 percent of the
tag rating. Valves shall be suitable for the naxi mum operating pressure of 862
kPa (125 psig) or 150 percent of the system operating pressure, whichever is
the greater. Were the avail able system pressure is not adequate to provide
the mnimum pressure differential that still allows flow control, the system
punp head capability shall be appropriately increased. Where flow readings are
provided by renote or portable neters, valve bodies shall be provided with

t apped openi ngs and pi pe extensions with shutoff val ves outside of pipe

i nsul ation. The pipe extensions shall be provided with qui ck connecting hose
fittings for a portable nmeter to neasure the pressure differential across the
automatic flow control valve. A portable nmeter furnished with accessory kit as
recommended by the automatic val ve nmanufacturer shall be provided. Automatic
flow control valve specified may be substituted for venturi tubes or orifice

pl ate fl ow neasuring devices.

.5.5.8 Air Vents

Manual air vents shall be brass or bronze val ves or cocks suitable for pressure
rati ng of piping systemand furnished with threaded plugs or caps. Autonmatic
air vents shall be float type, cast iron, stainless steel, or forged stee
construction, suitable for pressure rating of piping system

.5.6 Strainers

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

pi peline. The 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 Each strainer shall be equipped with
renovabl e cover and sedi ment screen. The screen shall be made of m nimmO.8
mm (22 gauge) corrosion-resistant steel, with snall perforations nunbering not
| ess than 60 per square centinmeter (400 per square inch) to provide a net free
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area through the basket of at least 3,300 tines that of the entering pipe. The
flow shall be into the screen and out through the perforations.

.5.7 Chilled Water System Accessories

Chill ed water system accessories such as punps, conbination strainer and

suction diffusers, and expansion tanks shall be as specified in Section 15650
CENTRAL REFRI GERATED Al R CONDI TI ONI NG SYSTEM or 15653Al R- CONDI TI ONI NG SYSTEM
(UNI TARY TYPE)

.5.8 Water System Accessories

Wat er heating accessories such as expansion tanks and steamtraps shall be as
specified in Section 15569 WATER AND STEAM HEATING O L, GAS OR BOTH, UP TO 20
MBTUH

. 5.9 Backflow Preventers

Backfl ow preventers shall be according to Section 15400 PLUVBI NG GENERAL
PURPCSE

.5.10 Fl exi bl e Pi pe Connectors

Fl exi bl e pi pe connectors shall be designed for 862 kPa (125 psi) or 1034 kPa
(150 psi) service as appropriate for the static head plus the system head, and
120 degrees C (250 degrees F), 110 degrees C (230 degrees F) for grooved end
fl exi bl e connectors. The flexible section shall be constructed of rubber
tetrafl uoroethylene resin, or corrosion-resisting steel, bronze, nonel, or

gal vani zed steel. The flexible section shall be suitable for intended service
wi th end connections to match adj acent piping. Flanged assenblies shall be
equipped with Iimt bolts to restrict maxi mumtravel to the manufacturer's
standard limts. Unless otherwi se indicated, the length of the flexible
connectors shall be as recommended by the manufacturer for the service

i ntended. Internal sleeves or liners, conpatible with circul ating nedi um
shal | be provided when recommended by the manufacturer. Covers to protect the
bel | ows shall be provided where indicated

.5.11 Pressure Gauges

Gauges shall conformto ASME B40.1 and shall be provided with throttling type
needl e val ve or a pul sati on danpener and shut-off valve. Gauge shall be a

m ni mum of 85 mm (3-1/2 inches) in dianmeter and shall have a range from 0 kPa
(0 psig) to approxinately 1.5 tinmes the maxi num system wor ki ng pressure

.5.12 Ther monet er s

Thermoneters shall have brass, nalleable iron, or alum numalloy case and
franme, clear protective face, permanently stabilized glass tube with

i ndi cating-fluid colum, white face, black nunbers, and a 225 nm (9 i nch)
scal e, and shall have rigid stens with straight, angular, or inclined pattern
.5.13 Escut cheons

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

.5.14 Pi pe Hangers, Inserts, and Supports
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Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP-69
.5.15 Expansi on Joints
.5.15.1 Fl exi ble Ball Joints

Flexi ble ball joints shall conformto EJMA-01 and ASME B31.1 and be constructed
of alloys as appropriate for the service intended. Were so indicated, the
ball joint shall be designed for packing injection under full |ine pressure to
contain | eakage. The joint ends shall be threaded to 50 mm (2 inches) only,
grooved, flanged, or beveled for welding as indicated or required and shall be
capabl e of absorbing a m ni mum of 15-degree angular flex and 360 degree
rotation. Balls and sockets shall be suitable for the intended service. The
exterior spherical surface of carbon steel balls shall be plated with mls of
hard chronme according to ASTM B 650. The ball type joints shall be designed
and constructed according to EJMA-01 and ASME B31.1 where applicable. Were
required, flanges shall conformto ASME B16.5

.5.15.2 Bel | ows Type Joints

Bel |l ows type joints shall be flexible, guided expansion joints. The expansion
el ement shall be stabilized corrosion resistant steel. Bellows type expansion
joints shall conformto the applicable requirenments of EJMA-01 with interna

sl eeves. @uiding of piping on both sides of expansion joint shall be according
to the published reconmendati ons of the manufacturer of the expansion joint.
The joints shall be designed for the working tenperature and pressure suitable
for the application but not |ess than 1034 kPa (150 psig).

.5.16 | nsul ati on

Shop and field applied insulation shall be as specified in Section 15080
THERVAL | NSULATI ON FOR MECHANI CAL SYSTEMS

.5.17 Condensat e Drain Lines

Condensat e drai nage shall be provided for each item of equi pnment that generates
condensate as specified for drain, waste, and vent piping systenms in Section
15400 PLUMBI NG GENERAL PURPCSE

.6 ELECTRI CAL WORK

El ectrical notor-driven equi pnment specified shall be provided conplete with
notor, notor starter, and controls. Unless otherw se specified, electric

equi pment, including wiring and notor efficiencies, shall be according to
Section 16415 ELECTRI CAL WORK, | NTERIOR  Electrical characteristics and

encl osure type shall be as shown. Unless otherw se indicated, notors of 745 W
(1 hp) and above shall be high efficiency type. Mdtor starters shall be

provi ded conplete with thernmal overload protection and ot her appurtenances
necessary. Each notor shall be according to NEMA MG 1 and shall be of
sufficient size to drive the equi pnment at the specified capacity without
exceedi ng the naneplate rating of the notor. Mnual or automatic control and
protective or signal devices required for the operation specified, and any
control wiring required for controls and devices, but not shown, shall be
provi ded. Where two-speed or vari abl e-speed notors are indicated, solid-state
vari abl e-speed controller nmay be provided to acconplish the sane function
Solid-state variabl e-speed controllers shall be utilized for notors rated 7.45
kW (10 hp) or less. Adjustable frequency drives shall be used for |arger

not or s.
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2.7 CONTRCLS

Controls shall be provided as specified in Section 15950 HEATI NG VENTI LATI NG
AND Al R CONDI TI ONI NG (HVAC) CONTROL SYSTEMS

2.8 DUCTWORK COVPONENTS
2.8.1 Metal Ductwork

Al'l aspects of netal ductwork construction, including all fittings and
conmponents, shall conply with SMACNA-06 unl ess ot herw se specified. El bows
shall be radius type with a centerline radius of 1-1/2 tinmes the width or

di aneter of the duct where space permts. Qherw se, el bows having a m ni num
radi us equal to the width or dianeter of the duct or square elbows with factory
fabricated turning vanes may be used. Static pressure Oass 125, 250, and 500
Pa (1/2, 1, and 2 inch w.g.) ductwork shall neet the requirenments of Seal C ass
C. dass 750 through 2500 Pa (3 through 10 inch) shall neet the requirenents
of Seal Class A Sealants shall conformto fire hazard classification
specified in Section 15080 THERVAL | NSULATI ON FOR MECHANI CAL SYSTEMS. Pressure
sensitive tape shall not be used as a sealant. Spiral |ock seam duct, and flat
oval shall be nade with duct sealant and | ocked with not | ess than 3 equally
spaced drive screws or other approved nethods indicated i n SMACNA-06. The

seal ant shall be applied to the exposed male part of the fitting collar so that
the sealer will be on the inside of the joint and fully protected by the neta
of the duct fitting. One brush coat of the seal ant shall be applied over the
outside of the joint to at | east 50 nm band wi dth covering all screw heads and
joint gap. Dents in the nmale portion of the slip fitting collar will not be
acceptable. CQutdoor air intake ducts and plenuns shall be fabricated with

wat erti ght sol dered or brazed joints and seans.

2.8.1.1 Transitions

Diverging air flowtransitions shall be nmade with each side pitched out a

maxi mum of 15 degrees, for an included angle of 30 degrees. Transitions for
converging air flow shall be nade with each side pitched in a nmaxi mum of 30
degrees, for an included angle of 60 degrees, or shall be as indicated
Factory-fabricated reducing fittings for systenms using round duct sections when
forned to the shape of the ASME short flow nozzle, need not conply with the
maxi mum angl es specifi ed.

2.8.1.2 I nsul ated Nonnetal lic Fl exible Duct Runouts

Fl exi bl e duct runouts shall be used only where indicated. Runout |ength shal
be as shown on the drawi ngs, but shall in no case exceed 3 m Runouts shall be
prei nsul ated, factory fabricated, and shall conply with NFPA 90A and UL 181
Either field or factory applied vapor barrier shall be provided. Where coi

i nduction or high velocity units are supplied with vertical air inlets, a
stream i ned and vaned and nitered el bow transition piece shall be provided for
connection to the flexible duct or hose. The |last elbow to these units, other
than the vertical air inlet type, shall be a die-stanped el bow and not a

flexi ble connector. Insulated flexible connectors nay be used as runouts. The
i nsul ated material and vapor barrier shall conformto the requirenents of
Section 15250 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS. The insul ation

mat eri al surface shall not be exposed to the air stream

2.8.1.3 Ceneral Service Duct Connectors
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A flexible duct connector approxinmately 150 nmm (6 inches) in width shall be
provi ded where sheet netal connections are nmade to fans or where ducts of
dissimlar nmetals are connected. For round/oval ducts, the flexible materia
shal | be secured by stainless steel or zinc-coated, iron clinch-type draw
bands. For rectangular ducts, the flexible material |ocked to nmetal collars
shal|l be installed using normal duct construction nethods. The conposite
connector systemshall conply with UL 214 and be classified as "fl ane-retarded
fabrics" in UL Bld Mat Dir.

. 8.2 Ductwork Accessories
.8.2.1 Duct Access Doors

Access doors shall be provided in ductwork and pl enunms where indicated and at
all air flow nmeasuring primaries, automatic danpers, fire danpers, coils,
thernostats, and other apparatus requiring service and inspection in the duct
system and unl ess ot herwi se shown, shall conformto SMACNA-06. Access doors
shal | be provided upstream and downstream of air flow nmeasuring prinmaries and
heating and cooling coils. Doors shall be mninmm375 x 450 mm (15 x 18

i nches), unless otherw se shown. Were duct size will not accommpdate this

si ze door, the doors shall be made as |arge as practicable. Doors 600 x 600 mMm
(24 x 24 inches) or larger shall be provided with fasteners operable from both
sides. Doors in insulated ducts shall be the insulated type

.8.2.2 Fire Danpers

Fire danpers shall be 1-1/2 hour fire rated unless otherwi se indicated. Fire
danmpers shall conformto the requirenents of NFPA 90A and UL 555. Fire danpers
shal | be automatic operating type and shall have a dynamic rating suitable for
the maxi mum air velocity and pressure differential to which it will be

subj ected. Fire danpers shall be approved for the specific application, and
shall be installed according to their listing. Fire danpers shall be equi pped
with a steel sleeve or adequately sized frane installed in such a manner that

di sruption of the attached ductwork, if any, will not inpair the operation of
the danper. Sleeves or franmes shall be equi pped with perineter nounting angl es
attached on both sides of the wall or floor opening. Ductwork in fire-rated
floor-ceiling or roof-ceiling assenbly systens with air ducts that pierce the
ceiling of the assenblies shall be constructed in conformance with UL Fire
Resist Dir. Fire danpers shall be curtain type with danper blades out of the
air stream Danpers shall not reduce the duct or the air transfer opening
cross-sectional area. Danpers shall be installed so that the centerline of the
danper depth or thickness is located in the centerline of the wall, partition
or floor slab depth or thickness. Unless otherw se indicated, the installation
details given in SMACNA-05 and in nmanufacturer's instructions for fire danpers
shal | be foll owed.

.8.2.3 Splitters and Manual Bal anci ng Danpers

Splitters and nanual bal anci ng danpers shall be furnished with accessible
operating mechani snms. Where operators occur in finished portions of the
bui | di ng, operators shall be chromiumplated with all exposed edges rounded
Splitters shall be operated by quadrant operators or 5 mm (3/16 inch) rod
brought through the side of the duct with | ocking setscrew and bushing. Two
rods are required on splitters over 200 mm (8 inches). Manual volune contro
danpers shall be operated by | ocking-type quadrant operators. Danpers and
splitters shall be 2 gauges heavier than the duct in which installed. Unless
otherwi se indicated, nultil eaf danpers shall be opposed bl ade type w th maxi mum
bl ade wi dth of 300 mm (12 inches). Access doors or panels shall be provided
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for all conceal ed danper operators and | ocking setscrews. Unless otherw se

i ndi cated, the | ocking-type quadrant operators for danpers, when installed on
ducts to be thermally insulated, shall be provided with stand-off mounting
brackets, bases, or adapters to provide clearance between the duct surface and
the operator not |less than the thickness of the insulation. Stand-off nounting
items shall be integral with the operator or standard accessory of the danper
manuf acturer. Vol unme danpers shall be provi ded where indicated

.8.2. 4 Air Deflectors and Branch Connecti ons

Air deflectors shall be provided at duct nmounted supply outlets, at takeoff or
extension collars to supply outlets, at duct branch takeoff connections, and at
90 degree el bows, as well as at |ocations as indicated on the draw ngs or

ot herwi se specified. Conical branch connections or 45 degree entry connections
may be used in lieu of deflectors or extractors for branch connections. Al

air deflectors, except those installed in 90 degree el bows, shall be provided
wi th an approved neans of adjustnment. Adjustnent shall be nmade fromeasily
accessi bl e neans inside the duct or froman adjustnment with sturdy | ock on the
face of the duct. Wen installed on ducts to be thermally insulated, externa
adj ustnents shall be provided with stand-off nounting brackets, integral with

t he adjustnment device, to provide clearance between the duct surface and the
adj ust nent device not less than the thickness of the thermal insulation. Air
deflectors shall be factory-fabricated units consisting of curved turning vanes
or |louver bl ades designed to provide uniformair distribution and change of
direction with mninumturbul ence or pressure loss. Air deflectors shall be
factory or field assenbled. Blade air deflectors, also called blade air
extractors, shall be approved factory fabricated units consisting of equalizing
grid and adjustabl e blade and | ock. Adjustnment shall be easily nade fromthe
face of the diffuser or by position adjustnment and | ock external to the duct.

St and- of f brackets shall be provided on insul ated ducts and are descri bed
herein. Fixed air deflectors, also called turning vanes, shall be provided in
90 degree el bows.

.8.3 Duct Sleeves, Framed Prepared Openings, Cosure Collars
.8.3.1 Duct Sl eeves

Duct sl eeves shall be provided for round ducts 375 mm (15 i nches) in dianeter
or |less passing through floors, walls, ceilings, or roof, and installed during
construction of the floor, wall, ceiling, or roof. Round ducts |arger than 375
mm (15 inches) in dianeter and square, rectangular, and oval ducts passing
through floors, walls, ceilings, or roof shall be installed through franed
prepared openi ngs. The Contractor shall be responsible for the proper size and
| ocation of sleeves and prepared openings. Sleeves and franed openings are

al so required where grilles, registers, and diffusers are installed at the
openi ngs. Franed prepared openings shall be fabricated from 1.0 mm (20 gauge)
gal vani zed steel, unless otherw se indicated. Were sleeves are installed in
bearing walls or partitions, black steel pipe, ASTM A 53, Schedule 20 shall be
used. Sleeve shall provide 25 mm (1 inch) clearance between the duct and the
sl eeve or 25 mm (1 inch) clearance between the insulation and the sleeve for

i nsul ated ducts.

.8.3.2 Framed Prepared Openings
Openi ngs shall have 25 mm (1 inch) clearance between the duct and the opening

or 25 mm (1 inch) clearance between the insulation and the opening for
i nsul ated ducts.
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2.8.3.3 Cl osure Coll ars

Collars shall be fabricated of gal vani zed sheet netal not |less than 100 mm (4
i nches) wi de, unless otherw se indicated, and shall be installed on exposed
ducts on each side of walls or floors where sleeves or prepared openings are
provided. Collars shall be installed tight against surfaces. Collars shal
fit snugly around the duct or insulation. Sharp edges of the collar around

i nsul ated duct shall be ground snoboth to preclude tearing or puncturing the

i nsul ation covering or vapor barrier. Collars for round ducts 375 nm (15
inches) in dianeter or |less shall be fabricated from 1.0 nm (20 gauge)

gal vani zed steel. Collars for round ducts larger than 375 nm (15 i nches) and
square, and rectangul ar ducts shall be fabricated from 1.3 mm (18 gauge)
gal vani zed steel. Collars shall be installed with fasteners on naxi mum 150 mm

(6 inch) centers, except that not |ess than 4 fasteners shall be used
2.8.4 Plenuns and Casings for Field-Fabricated Units
2.8.4.1 Pl enum and Casi ngs

Pl enuns and casi ngs shall be fabricated and erected as shown in SMACNA-06, as
applicable. Unless otherw se indicated, system casing shall be constructed of
not less than 1.6 mm (16 gauge) gal vani zed sheet steel. Cooling coil drain
pans with 25 mm (1 inch) threaded outlet shall be provided to collect
condensation fromthe cooling coils. Drain pans shall be fabricated of not
lighter than 1.6 nm (16 gauge) steel, galvanized after fabrication or of 1.3 mm
(18 gauge) corrosion-resisting sheet steel confornmng to ASTM A 167, Type 304,
wel ded and stiffened. Drain pans exposed to the atnosphere shall be thermally
i nsulated to prevent condensation. Insulation shall be coated with a flane
resi stant waterproofing material. Separate drain pans shall be provided for
each vertical coil section, and a separate drain |ine shall be provided for
each pan. Pans shall be generously sized to ensure capture of entrai ned

noi sture on the downstreamair side of the coil. Openings in the casing, such
as for piping connections, shall be sealed and covered to prevent air |eakage
Water seal for the drain shall provide at |least 500 Pa (2 inch) greater than

t he maxi mum negative pressure in the coil space

2.8.4.2 Casi ng

Casings shall be terminated at the curb line and anchored by the use of
gal vani zed angle iron sealed and bolted to the curb, as indicated i n SMACNA- 06.

2.8.4.3 Access Doors

Access doors shall be provided in each section of the casing. Door frames
shall be welded in place, and each door shall be neoprene gasketed, hinged with
m ni mum of two brass hinges, and fastened with a m ni mumof two brass tension
fasteners operable frominside and outside of the casing. Were possible,
doors shall be 900 x 450 mm (36 x 18 inches) |ocated 450 mm (18 inches) above
the floor. Were the space available will not acconmpbdate doors of this size,
doors as large as the space will accommodate shall be provided. Doors shal
swing so that fan suction or pressure holds door in closed position, and shal
be airtight. A push-button station to stop the supply fan shall be | ocated

i nsi de the casi ng where indicated

2.8.5 Diffusers, Registers, and Gilles
Units shall be factory-fabricated of steel, corrosion-resistant steel, or

al um num and shall distribute the specified quantity of air evenly over space
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i ntended wi t hout causing noticeable drafts, air novenent faster than 0.25 m's
(50 fpm in occupied zone, or dead spots anywhere in the conditioned area
Qutlets for diffusion, spread, throw, and noise |level shall be as required for
speci fied performance. Performance shall be certified according to ASHRAE 70
Inlets and outlets shall be sound rated and certified according to ASHRAE 70
Sound power |evel shall be as indicated. Diffusers and registers shall be
provi ded with volunme danper with accessi bl e operator, unless otherw se
indicated; or if standard with the manufacturer, an automatically controlled
device will be acceptable. Volunme danpers shall be opposed bl ade type for al
di ffusers and registers, except linear slot diffusers. Linear slot diffusers
shal|l be provided with round or elliptical balancing danpers. Were the inlet
and outl et openings are located less than 2 m (7 feet) above the floor, they
shal|l be protected by a grille or screen according to NFPA 90A

.8.5.1 Di ffusers

Di ffuser types shall be as indicated. Ceiling nounted units shall be furnished
wi th anti-snmudge devices, unless the diffuser unit mninmzes ceiling snudgi ng

t hrough design features. Diffusers shall be provided with air deflectors of
the type indicated. Air handling troffers or conbination light and ceiling

di ffusers shall conformto the requirenents of UL Elec Const Dir for the

i nt erchangeabl e use as cool ed or heated air supply diffusers or return air
units. Ceiling nmounted units shall be installed with rins tight agai nst
ceiling. Sponge rubber gaskets shall be provided between ceiling and surface
nounted di ffusers for air |eakage control. Suitable trimshall be provided for
flush nounted di ffusers. Duct collar connecting the duct to diffuser shall be
airtight and shall not interfere with volune controller. Return or exhaust
units shall be simlar to supply diffusers.

.8.5.2 Regi sters and Gilles

Units shall be four-way directional-control type, except that return and
exhaust registers may be fixed horizontal or vertical l|ouver type simlar in
appearance to the supply register face. Registers shall be provided with
sponge-rubber gasket between flanges and wall or ceiling. Wll supply

regi sters shall be installed at | east 150 nm (6 i nches) below the ceiling

unl ess otherw se indicated. Return and exhaust registers shall be |ocated 150
mm (6 inches) above the floor unless otherw se indicated. Four-way directiona
control may be achieved by a grille face which can be rotated in 4 positions or
by adjustnment of horizontal and vertical vanes. Gilles shall be as specified
for registers, wi thout volune control danper

. 8.6 Louvers

Louvers for installation in exterior walls which are associated with the air
supply and distribution system shall be as specified in Section 13121 SPECIAL
PURPOSE METAL BUILDING SYSTEMS.

.8.7 Air Vents, Penthouses, and Goosenecks

Air vents, penthouses, and goosenecks shall be fabricated from gal vani zed stee
or alum num sheets with gal vani zed or al um num structural shapes. Sheet neta
t hi ckness, reinforcenent, and fabrication shall conformto SMACNA-06. Louver
bl ades shall be accurately fitted and secured to franes. Edges of |ouver

bl ades shall be fol ded or beaded for rigidity and baffled to exclude driving
rain. Air vents, penthouses, and goosenecks shall be provided with bird
screen.
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2.8.8 Bird Screens and Franes

Bird screens shall conformto ASTME 437, Type I, Class 1, 2 by 2 nesh, 1.6 mm
(0.063 inch) dianeter alumnumwre or 0.8 mm (0.031 inch) dianeter stainless
steel wire. Franes shall be renovable type or stainless steel or extruded

al um num

2.9 Al R SYSTEMS EQUI PMENT
2.9.1 Fans

Fans shall be tested and rated according to AMCA ANSI/AMCA 210. Fans nay be
connected to the notors either directly or indirectly with V-belt drive. V-
belt drives shall be designed for not |ess than 140 percent of the connected
driving capacity. Mdtor sheaves shall be variable pitch for 11 kW (15 hp) and
bel ow and fixed pitch as defined by ARl Guideline D. Variable pitch sheaves
shal|l be selected to drive the fan at a speed which will produce the specified
capacity when set at the approxi mate m dpoint of the sheave adjustnent. When
fixed pitch sheaves are furnished, a replaceabl e sheave shall be provi ded when
needed to achi eve systemair balance. WMtors for V-belt drives shall be
provided with adjustable rails or bases. Renpvable netal guards shall be
provided for all exposed V-belt drives, and speed-test openings shall be
provided at the center of all rotating shafts. Fans shall be provided with
personnel screens or guards on both suction and supply ends, except that the
screens need not be provided, unless otherw se indicated, where ducts are
connected to the fan. Fan and notor assenblies shall be provided with

vi bration-isolation supports or nmountings as indicated. Vibration-isolation
units shall be standard products with published | oading ratings. Each fan
shal | be selected to produce the capacity required at the fan static pressure
i ndi cated. Sound power |evel shall be as indicated. The sound power |eve

val ues shall be obtained according to AMCA 300. Standard AMCA arrangenent,
rotation, and discharge shall be as indicated

2.9.1.1 Centrifugal Fans
Centrifugal fans shall be fully enclosed, single-wi dth single-inlet, or double-
wi dt h doubl e-inlet, AMCA Pressure Class I, Il, or Ill as required or indicated
for the design system pressure. Inpeller wheels shall be rigidly constructed,

accurately bal anced both statically and dynam cally. Fan bl ades nmay be forward
curved, backward-inclined or airfoil design in wheel sizes up to 750 nm (30

i nches). Fan blades for wheels over 750 mm (30 i nches) in dianeter shall be
backward-inclined or airfoil design. Fan wheels over 900 mm (36 inches) in

di anmeter shall have overhung pull eys and a bearing on each side of the wheel
Fan wheel s 900 mm (36 inches) or less in dianeter nmay have one or nore extra

| ong bearings between the fan wheel and the drive. Bearings shall be sleeve
type, self-aligning and self-oiling with oil reservoirs, or precision self-
aligning roller or ball-type with accessible grease fittings or permanently
lubricated type. Gease fittings shall be connected to tubing and serviceable
froma single accessible point. Bearing life shall be L50 rated at not |ess

t han 200, 000 hours as defined by ABEMA Std 9 and ABEMA Std 11. Fan shafts
shal | be steel, accurately finished, and shall be provided with key seats and
keys for inpeller hubs and fan pulleys. Each fan outlet shall be of anple
proportions and shall be designed for the attachnment of angles and bolts for
attaching flexible connections. Renote manual switch with pilot indicating
light shall be provided where indicated

2.9.1.2 Panel Type Power Wall Ventilators
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Fans shall be propeller type, assenbled on a reinforced netal panel wth
venturi opening spun into panel. Fans with wheels |Iess than 600 nm (24 inches)
di aneter shall be direct or V-belt driven and fans with wheels 600 nmm (24

i nches) dianeter and |arger shall be V-belt drive type. Fans shall be
furnished with wall nmounting collar. Lubricated bearings shall be provided
Fans shall be fitted with wheel and notor side netal or w re guards which have
a corrosion-resistant finish. Mtor enclosure shall be dripproof type. Mtor
operated backdraft danpers shall be provi ded where indicated

.9.1.3 Centrifugal Type Power Roof Ventilators

Fans shall be direct or V-belt driven with backward inclined, non-overl oadi ng
wheel . Mdtor conpartnent housing shall be hinged or renovabl e and
weat her proof, constructed of heavy gauge al um num Fans shall be provided with
bi rdscreen, disconnect switch, gravity danpers, roof curb, and extended base
Mot ors encl osure shall be dripproof expl osion-proof type. Lubri cat ed beari ngs
shal | be provided

.9.2 Coils

Coils shall be fin-and-tube type constructed of seam ess copper tubes and
alumi num fins soldered to the tubes. Copper tube wall thickness shall be a

m ni mum of 0.508 nm (0.020 inches). Alum numfins shall be 0.14 mm (0. 0055

i nch) mnimmthickness. Casing and tube support sheets shall be not |ighter
than 1.6 mm (16 gauge) 316 stainless steel, formed to provide structura
strength. Wen required, nultiple tube supports shall be provided to prevent
tube sag. Each coil shall be tested at the factory under water at not |ess
than 2.76 MPa (400 psi) air pressure and shall be suitable for 1.38 MPa (200
psi) working pressure. Coils shall be nounted for counterflow service. Coils
shall be rated and certified according to ARl ANSI/ AR 410

.9.2.1 Di rect - Expansi on Coil s

Direct-expansion coils shall be suitable for the refrigerant involved. Suction
headers shall|l be seanl ess copper tubing or seamnl ess or resistance wel ded stee
tube with copper connections. Supply headers shall consist of a distributor
whi ch shall distribute the refrigerant through seanl ess copper tubing equally
to all circuits in the coil. Tubes shall be circuited to ensure mini mum
pressure drop and maxi num heat transfer. Circuiting shall permt refrigerant
flowfrominlet to suction outlet w thout causing oil slugging or restricting
refrigerant flowin coil. Each coil to be field installed shall be conpletely
dehydrated and sealed at the factory upon conpletion of pressure tests.

.9.2.2 Water Coils

Water coils shall be installed with a pitch of not |ess than 10 nm per neter
(1/8 inch per foot) of the tube Iength toward the drain end. Headers shall be
constructed of cast iron, welded steel or copper. Each coil shall be provided
with a plugged vent and drain connection extending through the unit casing

.9.3 Air Filters

Air filters shall be listed according to requirenents of UL 900, except high
efficiency particulate air filters of 99.97 percent efficiency by the DOP Test
nmet hod shall be as listed under the Label Service and shall neet the

requi renents of UL 586

2.9.3.1 Ext ended Surface Pl eated Panel Filters
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Filters shall be 50 mmor 100 nmm(2 inch or 4 inch) depth as schedul ed on

drawi ngs, sectional, disposable type of the size indicated and shall have an
average efficiency of 25 to 30 percent when tested according to ASHRAE 52.1
Initial resistance at 2.54 ms (500 feet per minute) shall not exceed 9 mm

wat er gauge. Filters shall be UL Cass 2. Media shall be nonwoven cotton and
synthetic fiber mat. A wire support grid bonded to the nedia shall be attached
to a noisture resistant fiberboard frane. Al four edges of the filter nedia
shal | be bonded to the inside of the frame to prevent air bypass and increase
rigidity.

.9.3.2 Hol di ng Franes

Frames shall be fabricated fromnot lighter than 1.6 mm (16 gauge) sheet stee
with rust-inhibitor coating. Each holding frame shall be equi pped with
suitable filter holding devices. Holding frane seats shall be gasketed. Al
joints shall be airtight.

.9.3.3 Filter Gauges

Filter gauges shall be dial type, diaphragmactuated draft and shall be
provided for all filter stations, including those filters which are furnished
as integral parts of factory fabricated air handling units. Gauges shall be at
| east 98 mm (3-7/8 inches) in dianmeter, shall have white dials with black
figures, and shall be graduated in 0.25 mm (0.01 inch), and shall have a

m ni mum range of 25 nmm (1 inch) beyond the specified final resistance for the
filter bank on which each gauge is applied. Each gauge shall incorporate a
screw operated zero adjustnent and shall be furnished conplete with two static
pressure tips with integral conpression fittings, two nolded plastic vent
valves, two 1.5 m (5 foot) mnimum | engths of 6.35 mm (1/4 inch) dianeter vinyl
tubing, and all hardware and accessories for gauge nounting

.10 AIR HANDLI NG UNI' TS
.10.1 Factory-Fabricated Air Handling Units

Units shall be single-zone drawthrough as indicated. Units shall include
fans, coils, airtight insulated casing, prefilters, secondary filter sections,
fixed drives, belt guards for notors, access sections where indicated, 16
gauge, 316 stainless steel pan, internally isolated fans with inertia base,

i nl et danpers, and appurtenances required for specified oepration. Each air
handl i ng unit shall have physical dinmensions suitable to fit space allotted to
the unit and shall have the capacity indicated. Air handling unit shall have
publ i shed ratings based on tests performed according to ARl ANSI/ AR 430

.10.1.1 Casi ngs

Casing sections shall be double wall type, constructed of a mninum 16 gauge
gal vani zed steel. Inner casing of double-wall units shall be mnimum 18 gauge
solid gal vani zed steel. Casing shall be designed and constructed with an
integral structural steel frame such that exterior panels are non-1oad bearing
Exterior panels shall be individually renovable. Renopval shall not affect the
structural integrity of the unit. Casings shall be provided with inspection
doors, access sections, and access doors as indicated. |Inspection and access
doors shall be insulated, fully gasketed, double-wall type, of a mninmum 16
gauge outer and 18 gauge i nner panels. Doors shall be rigid and provided with
heavy duty hinges and | atches. Access doors shall be mnimum 16 i nches wi de
and shall be the full height of the unit casing or a mninmum of 1800 nm (6
feet), whichever is less. A mninmm200 nm (8 inches) by 200 mm (8 i nches)
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seal ed gl ass wi ndow suitable for the intended application shall be installed in
al | access doors. Access Sections shall be according to paragraph Al R HANDLI NG
UNITS. Drain pan shall be doubl e-bottomtype constructed of 16 gauge stainl ess
steel, pitched to the drain connection. Drain pans shall be constructed water
tight, treated to prevent corrosion, and designed for positive condensate

drai nage. Wien 2 or nore cooling coils are used, with one stacked above the

ot her, condensate fromthe upper coils shall not flow across the face of |ower
coils. Internediate drain pans or condensate collection channels and
downspouts shall be provided, as required to carry condensate to the unit drain
pan out of the air streamand wi thout npisture carryover. Each casing section
handl i ng conditioned air shall be insulated with not |ess than 25 mm (1 inch)
thick, 24 kg per cubic neter (1-1/2 pound density) coated fibrous glass

mat eri al having a thernmal conductivity not greater than 0.033 WmK (0.23

Btu/ hr-sf-F). Factory applied fibrous glass insulation shall conformto ASTM C
1071, except that the m ninmumthickness and density requirenents do not apply,
and shall neet the requirenents of NFPA 90A. Foamtype insulation is not
acceptable. Foil-faced insulation shall not be an acceptable substitute for
use on doubl e-wal|l access doors and inspections doors and casi ng sections.

Duct liner material, coating, and adhesive shall conformto fire-hazard

requi renents specified in Section 15250 THERVAL | NSULATI ON FOR MECHANI CAL
SYSTEMS. Exposed insul ati on edges and joints where insulation panels are
butted together shall be protected with a netal nosing strip or shall be coated
to conformto nmeet erosion resistance requirenments of ASTM C 1071. A latched
and hi nged inspection door, shall be provided in the fan and coil sections.

Addi tional inspection doors, access doors and access sections shall be provided
wher e indicated

.10.1.2 Heating and Cooling Coils

Coils shall be provided as specified in paragraph AR SYSTEMS EQU PMENT, for
types indicated

.10.1.3 Air Filters

Air filters shall be as specified in paragraph AlR SYSTEMS EQUI PMENT for types
and thi ckness indicated

.10.1.4 Fans

Fans shall be double-inlet, centrifugal type with each fan in a separate
scroll. Fans and shafts shall be dynamically balanced prior to installation
into air handling unit, then the entire fan assenbly shall be statically and
dynanmical |y bal anced at the factory after it has been installed in the air
handling unit. Fans shall be nobunted on steel shafts accurately ground and
finished. Fan bearings shall be seal ed against dust and dirt and shall be
preci sion self-aligning ball or roller type. Bearing life shall be L50 rated
at not | ess than 200,000 hours as defined by ABEMA Std 9 and ABEMVA Std 11
Bearings shall be permanently lubricated or lubricated type with [ubrication
fittings readily accessible at the drive side of the unit. Bearings shall be
supported by structural shapes, or die formed sheet structural nenbers, or
support plates securely attached to the unit casing. Bearings nmay not be
fastened directly to the unit sheet netal casing. Fans and scrolls shall be
furnished with coating indicated. Fans shall be driven by a unit-nounted or a
fl oor-nounted notor connected to fans by V-belt drive conplete with belt guard
for externally nmounted notors. Belt guards shall be the three sided enclosed
type with solid or expanded netal face. Belt drives shall be designed for not
less than a 1.3 service factor based on notor naneplate rating. Mdtor sheaves
shall be variable pitch for 20 kW (25 hp) and bel ow and fi xed pitch above 20 kW
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(25 hp) as defined by ARl Guideline D. Were fixed sheaves are required,

vari abl e pitch sheaves nmay be used during air bal ance, but shall be repl aced
with an appropriate fixed sheave after air balance is conpleted. Variable
pitch sheaves shall be selected to drive the fan at a speed that will produce
the specified capacity when set at the approxi nate m dpoint of the sheave
adjustnent. Mtors for V-belt drives shall be provided with adjustabl e bases.
Fan notors shall have totally enclosed enclosures. Mtor starters shall be
reduced-vol tage-start type with general -purpose enclosure. Unit fan or fans
shal | be selected to produce the required capacity at the fan static pressure
Sound power |evel shall be as indicated. The sound power |evel values shall be
obt ai ned according to AMCA 300 or ASHRAE ANSI/ ASHRAE 68

2.10.1.5 Access Sections

Access sections shall be provided where indicated and shall be furnished with
access doors as shown. Access sections shall be constructed in a manner
identical to the remainder of the unit casing

2.10.1.6 Danmper s
Danpers shall be as specified in paragraph CONTROLS

2.11 through 2.13 Not Used.

PART 3 - EXECUTI ON
3.1 | NSTALLATI ON

Work shall be installed as shown and according to the manufacturer's diagrans
and recommendat i ons.

3.1.1 Piping

Pipe and fitting installation shall conformto the requirements of ASME B31.1
Pi pe shall be cut accurately to neasurenents established at the jobsite, and
worked into place w thout springing or forcing, conpletely clearing al

wi ndows, doors, and other openings. Cutting or other weakening of the building
structure to facilitate piping installation will not be permtted w thout
written approval. Pipe or tubing shall be cut square, shall have burrs renoved
by ream ng, and shall permt free expansion and contraction w thout causing
damage to the building structure, pipe, joints, or hangers. Changes in
direction shall be nade with fittings, except that bending of pipe 100 nm (4

i nches) and smaller will be permitted, provided a pipe bender is used and wi de
sweep bends are fornmed. The centerline radius of bends shall not be | ess than
6 dianeters of the pipe. Bent pipe showi ng kinks, winkles, flattening, or
other mal formations will not be accepted. Horizontal supply mains shall pitch
down in the direction of flow as indicated. The grade shall be not |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 materials out of the system Pipe not otherw se
speci fied shall be uncoated. Connections to appliances shall be made with
mal | eabl e iron unions for steel pipe 65 mm (2-1/2 inches) or less in dianeter
and with flanges for pipe 80 nm (3 inches) and | arger. Connections between
ferrous and copper piping shall be electrically isolated fromeach other with
dielectric unions or flanges. Al piping |located in air plenuns shall conform
to NFPA 90A requirenments. Pipe and fittings installed in inaccessible conduits
or trenches under concrete floor slabs shall be wel ded.
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3.1.1.1 Joints

a. Threaded Joints: Threaded joints shall be nade with tapered threads
and nade tight with a stiff mxture of graphite and oil or

pol ytetrafl uoroet hyl ene tape or equival ent thread joint conmpound or
material, applied to the nale threads only.

b. Soldered Joints: Joints in copper tubing shall be cut square with
ends reaned, and all filings and dust wiped frominterior of pipe. Joints
shal|l be soldered with 95/5 solder or brazed with silver sol der applied
and drawn through the full fitting length. Care shall be taken to prevent
anneal i ng of tube or fittings when maeki ng connections. Joints 65 nm (2-
1/2 inches) and larger shall be nade with heat uniformy around the entire
circunference of the joint with a nulti-flame torch. Connections in floor
sl abs shall be brazed. Excess solder shall be w ped fromjoint before

sol der hardens. Solder flux shall be liquid or paste form non-corrosive
and conformto ASTM B 813

c. Wlded Joints: Welding shall be according to qualified procedures
using qualified wel ders and wel ding operators. Procedures and wel ders
shal |l be qualified according to ASME BPV | X. Wl ding procedures qualified
by others and wel ders and wel di ng operators qualified by another operator
may be permitted by ASVME B31.1. Structural nenbers shall be wel ded
according to Section 05055 WELDI NG STRUCTURAL. All welds shall be
permanently identified by inprinting the welder's or welding operator's
assi gned synbol adjacent to the weld. Wl ded joints shall be fusion

wel ded unl ess ot herwi se required. Changes in direction of piping shall be
made with welding fittings only; mitering or notching pipe to form el bows
and tees or other simlar type construction will not be permtted. Branch
connections may be nade with either welding tees or branch outl et

fittings. Branch outlet fittings shall be forged, flared for inprovenent
of flow where attached to the run, and reinforced agai nst externa

strains. Beveling, alignment, heat treatnent and inspection of weld shal
conformto ASME B31.1. Wl d defects shall be renoved and repairs made to
the weld, or the weld joints shall be entirely renoved and rewel ded.

El ectrodes shall be stored and dried according to AW D1.1 or as
recommended by the manufacturer. Electrodes that have been wetted or that
have | ost any of their coating shall not be used

3.1.1.2 Fl anges and Uni ons

Except where copper tubing is used, union or flanged joints shall be provided
in each line i medi ately preceding the connection to each piece of equipnent or
mat eri al requiring maintenance such as coils, punps, control valves, and other
simlar itemns.

3.1.2 Supports
3.1.2.1 Cenera

Hangers used to support piping 50 mm (2 inches) and | arger shall be fabricated
to pernmt adequate adjustnment after erection while still supporting the |oad
Pi pe gui des and anchors shall be installed to keep pipes in accurate alignnment,
to direct the expansi on novenent, and to prevent buckling, swaying, and undue
strain. Piping subjected to vertical novenment when operating tenperatures
exceed anbi ent tenperatures shall be supported by variable spring hangers and
supports or by constant support hangers.
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3.1.2.2 Pi pe Hangers, Inserts and Supports

Pi pe hangers, inserts, and supports shall conformto MSS SP-58 and MSS SP- 69,
except as nodified herein. Types 5, 12, and 26 shall not be used

a. Hangers: Type 3 shall not be used on insul ated piping

b. Inserts: Type 18 inserts shall be secured to concrete forns before
concrete is placed. Continuous inserts which allow nore adjustnment may be
used if they otherw se neet the requirenents for Type 18 inserts.

c. GCdanps: Type 19 and 23 C-clanps shall be torqued per MSS SP-69 and
have both I ocknuts and retaining devices, furnished by the manufacturer
Fiel d-fabricated C clanp bodi es or retaining devices are not acceptable

d. Angle Attachnents: Type 20 attachnments used on angl es and channel s
shal | be furnished with an added nual | eabl e-iron heel plate or adapter

e. Hangers: Type 24 may be used only on trapeze hanger systens or on
fabricated frames

f. Type 39 saddles shall be used on all insulated pipe 100 mm (4 inches)
and | arger when the tenperature of the nediumis above 15.5 degrees C
Type 39 saddles shall be welded to the pipe

g. Type 40 shields shall

(1) be used on all insulated pipes less than 100 mm (4 inches).

(2) be used on all insulated pipes 100 mm (4 inches) and | arger when
the tenperature of the nediumis 15.5 degrees C (60 degrees F) or

| ess.

(3) have a high density insert for pipe 50 nm (2 inches) and | arger
and for snaller pipe when the insulation shows signs of being visibly
conpressed, or when the insulation or jacket shows visible signs of
distortion at or near the type 40 shield. High density inserts shal
have a density of 144 kg/cubic neter (9 pcf) or greater

h. Horizontal Pipe Supports: Horizontal pipe supports shall be spaced as
specified in MSS SP-69 and a support shall be installed not over 300 mm (1
foot) fromthe pipe fitting joint at each change in direction of the

pi pi ng. Pipe supports shall be spaced not over 1.5 m (5 feet) apart at

val ves. Pi pe hanger | oads suspended from steel joist wi th hanger |oads
bet ween panel points in excess of 220 N (50 pounds) shall have the excess
hanger | oads suspended from panel points.]

i. Vertical Pipe Supports: Vertical pipe shall be supported at each
floor, except at slab-on-grade, and at intervals of not nore than 5 m (15
feet), not nore than 2.4 m(8 feet) fromend of risers, and at vent

term nati ons.

j. Pipe Guides: Type 35 guides using steel reinforced

pol ytetrafl uoroethyl ene (PTFE) or graphite slides shall be provided where
required to allow | ongitudi nal pipe novenent. Lateral restraints shall be
provided as required. Slide materials shall be suitable for the system
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operating tenperatures, atnospheric conditions, and bearing | oads
encount er ed

k. Steel Slides: Were steel slides do not require provisions for
restraint of |lateral novenent, an alternate gui de nethod may be used. On
pi ping 100 mMmm (4 inches) and larger with nmedium 15.5 degrees C (60 degrees
F) or greater, a Type 39 saddle nay be welded to the pipe and freely rest
on a steel plate. On piping under 100 nm (4 inches), a Type 40 protection
shield may be attached to the pipe or insulation and freely rest on a
steel slide plate.

I. High Tenperature Guides with Cradles: Were there are high system
tenperatures and welding to piping is not desirable, the Type 35 guide
shall include a pipe cradle, welded to the guide structure and strapped
securely to the pipe. The pipe shall be separated fromthe slide nmateria
by at least 100 mm (4 inches), or by an anount adequate for the

i nsul ati on, whichever is greater

m Insulated Pipe: Insulation on horizontal pipe shall be continuous

t hrough hangers for hot and cold piping. Qher requirenments on insul ated
pi pe are specified in Section 15250 THERVAL | NSULATI ON FOR MECHANI CAL
SYSTEMS

3.1.3 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 stee
collars with lugs and bolts for clanping and attachi ng anchor braces, unless

ot herwi se indicated. Anchor braces shall be installed in the nost effective
manner to secure the desired results using turnbuckles where required

Supports, anchors, or stays shall not be attached where they will injure the
structure or adjacent construction during installation or by the weight of
expansi on of the pipeline

3.1.4 Pipe Sleeves

Sl eeves shall not be installed in structural nenmbers except where indicated or
approved. Rectangular and square openings shall be as detailed. Each sleeve
shal |l 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 with pipe sleeves fitted into place
at the tine of construction. Unless otherw se indicated, sleeves shall provide
a mnimmof 6 mm (1/4 inch) all-around cl earance between bare pi pe and sl eeves
or between jacket over insulation and sleeves. Sleeves in bearing walls,

wat er proofi ng nmenbrane floors, and wet areas shall be steel pipe or cast iron
pi pe. Sleeves in non-bearing walls, floors, or ceilings nay be steel pipe,

cast iron pipe, galvanized sheet netal with | ock-type |ongitudinal seam and of
the metal thickness indicated, or npisture resistant fiber or plastic. Except
in pipe chases or interior walls, the annul ar space between pipe and sl eeve or
bet ween jacket over insulation and sleeve, in non-fire rated walls, shall be
seal ed as indicated and specified in Section 07900 JO NT SEALI NG  Pi pes
passi ng through wall waterproofing nenbrane shall be sleeved as specified
above, and a waterproofing clanping flange shall be installed as indicated

3.1.4.1 Roof and Fl oor Sl eeves
Pi pes passing through roof or floor waterproofing nenbrane shall be installed

t hrough a 17-ounce copper sleeve or a 0.8 mm (0.032 inch) thick alum num
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sl eeve, each within an integral skirt or flange. Flashing sleeve shall be
suitably fornmed, and skirt or flange shall extend not |ess than 200 nm (8

i nches) fromthe pipe and shall be set over the roof or floor nenbrane in a
trowel ed coating of bitum nous cenent. Unless otherw se shown, the flashing
sl eeve shall extend up the pipe a mninmumof 50 nm (2 inches) above hi ghest
floor level or a mninmmof 250 mm (10 i nches) above the roof. The annul ar
space between the flashing sleeve and the bare pipe or between the flashing

sl eeve and the netal -jacket-covered insul ation shall be seal ed as indicated

Pi pes up to and including 250 nm (10 inches) in dianmeter passing through roof
or floor waterproofing menbrane may be installed through a cast iron sleeve

wi th caul ki ng recess, anchor lugs, flashing clanp device, and pressure ring
with brass bolts. Waterproofing nenbrane shall be clanped into place and

seal ant shall be placed in the caul king recess. In lieu of a waterproofing

cl anpi ng flange and caul ki ng and seal i ng of annul ar space between pi pe and

sl eeve or conduit and sl eeve, a nodul ar nmechani cal type sealing assenbly may be
installed. Seals shall consist of interlocking synthetic rubber Iinks 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 shal
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 sea
assenbly is properly positioned in the sleeve, tightening of the bolt shal
cause the rubber sealing elenments to expand and provide a watertight sea

bet ween the pipe/conduit and the sleeve. Each seal assenbly shall be sized as
recommended by the manufacturer to fit the pipe/conduit and sl eeve invol ved

.1.4.2 Fire Sea

Wher e pi pes pass through firewalls, fire partitions, or floors, a fire sea
shal | be provided as specified in Section 07840 FlI RESTOPPI NG

.1.4.3 Escut cheons

Escut cheons shall be provided at finished surfaces where exposed piping, bare
or insul ated, passes through floors, walls, or ceilings except in boiler
utility, or equipnent roons. Were sleeves project slightly fromfloors,
speci al deep-type escutcheons shall be used. Escutcheons shall be secured to
pi pe or pipe covering.

.1.5 Condensate Drain Lines

Wat er seals shall be provided in the condensate drain fromall units. The
depth of each seal shall be 50 mm (2 inches) plus 0.1 nmfor each Pa, the
nunber of inches, neasured in water gauge, of the total static pressure rating
of the unit to which the drain is connected. Water seals shall be constructed
of 2 tees and an appropriate U-bend with the open end of each tee plugged

Pi pe cap or plug cleanouts shall be provided where indicated. Drains indicated
to connect to the sanitary waste systemshall be connected by an indirect waste
fitting. Air conditioner drain lines shall be insulated as specified in
Section 15250 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS

.1.6 Pipe-Alignnment Cuides

Pi pe-al i gnnent gui des shall be provided where indicated for expansion | oops,

of fsets, and bends and as recommended by the manufacturer for expansion joints,
not to exceed 1.5 m (5 feet) on each side of each expansion joint, and in |ines
100 mm (4 inches) or snaller not nore than 600 nm (2 feet) on each side of the

j oi nt.
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3.1.7 Air Vents and Drains
3.1.7.1 Vent s

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

3.1.7.2 Dr ai ns

Drai ns shall be provided at | ow points and where indicated to ensure conpl ete
drai nage of the piping. Drains shall be accessible, and shall consist of
ni ppl es and caps or plugged tees unl ess otherw se indicated

3.1.8 Val ves

I solation gate or ball valves shall be installed on each side of each piece of
equi pment such as punps, heaters, heating or cooling coils, and other sinmlar
itenms, at the mdpoint of all |ooped nains, and at any other points indicated
or required for draining, isolating, or sectionalizing purposes. |Isolation
val ves may be onitted where bal ancing cocks are installed to provide both

bal ancing and isol ation functions. Each valve except check valves shall be
identified. Valves in horizontal lines shall be installed with stens

hori zontal or above.

3.1.9 Equipnment and Installation

Frames and supports shall be provided for tanks, conpressors, punps, valves,
air handling units, fans, coils, danpers, and other simlar items requiring
supports. Air handling units shall be floor nmounted or ceiling hung, as

i ndi cated. The nmethod of anchoring and fastening shall be as detailed. Floor-
nount ed equi pment, unl ess otherw se indicated, shall be set on not |ess than
150 mm (6 inch) concrete pads or curbs doweled in place. Concrete foundations
for circulating punps shall be heavy enough to minimze the intensity of the
vibrations transmtted to the piping and the surroundi ng structure, as
recommended in witing by the punp manufacturer. 1In lieu of a concrete pad
foundation, a concrete pedestal block with isolators placed between the
pedestal block and the floor may be provided. The concrete foundation or
concrete pedestal block shall be of a mass not less than three tinmes the wei ght
of the conponents to be supported. Lines connected to the punp nounted on
pedestal bl ocks shall be provided with flexible connectors. Foundation

drawi ngs, bolt-setting information, and foundation bolts shall be furnished
prior to concrete foundation construction for all equi prent indicated or
required to have concrete foundations. Concrete for foundations shall be as
specified in Section 03300 CAST-| N PLACE STRUCTURAL CONCRETE

3.1.10 Access Panel s

Access panel s shall be provided for conceal ed val ves, vents, controls, danpers,
and itens requiring inspection or naintenance. Access panels shall be of
sufficient size and located so that the concealed itens nay be serviced and

mai nt ai ned or conpletely renbved and repl aced. Access panels shall be as
specified in Section 05500 M SCELLANEQUS METALS

3.1.11 Fl exi bl e Connectors
Pre-insul ated fl exi ble connectors and flexi ble duct shall be attached to ot her

conponents in accordance with the latest printed instructions of the
manuf acturer to ensure a vapor tight joint. Hangers, when required to suspend
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the connectors, shall be of the type recommended by the connector or duct
manuf acturer and shall be provided at the intervals recommended

.1.12 Sl eeved and Franmed Openi ngs

Space between the sleeved or franmed opening and the duct or the duct insulation
shal | be packed as specified in Section 07270 FI RESTOPPING for fire rated
penetrations. For non-fire rated penetrations, the space shall be packed as
specified in Section 07900 JO NT SEALI NG

.1.13 Met al Duct wor k

Installation shall be according to SMACNA-06 unl ess ot herwi se indicated. Duct
supports for sheet nmetal ductwork shall be according to SMACNA- 06, unl ess

ot herwi se specified. Friction beamclanps indicated in SMACNA-06 shall not be
used. Risers on high velocity ducts shall be anchored in the center of the
vertical run to allow ends of riser to nove due to thernal expansion. Supports
on the risers shall allow free vertical novenent of the duct. Supports shal
be attached only to structural fram ng nmenbers and concrete slabs. Supports
shall not be anchored to netal decking unless a neans is provided and approved
for preventing the anchor from puncturing the netal decking. Were supports
are required between structural fram ng nenbers, suitable internediate neta
fram ng shall be provided. Were C-clanps are used, retainer clips shall be
provi ded

.1.14 Dust Contro

To prevent the accumul ati on of dust, debris and foreign material during
construction, tenporary dust control protection shall be provided. The

di stribution system (supply and return) shall be protected with tenporary seal -
offs at all inlets and outlets at the end of each day's work. Tenporary
protection shall remain in place until systemis ready for startup

.1.15 | nsul ati on

Thi ckness and application of insulation materials for ductwork, piping, and
equi prent shall be according to Section 15080 THERMAL | NSULATI ON FOR MECHANI CAL
SYSTEMS. Qutdoor air intake ducts and plenuns shall be externally insulated up
to the point where the outdoor air reaches the conditioning unit.

.1.16 Duct Test Hol es

Hol es with closures or threaded holes with plugs shall be provided in ducts and
pl enuns as indicated or where necessary for the use of pitot tube in bal ancing
the air system Extensions, conplete with cap or plug, shall be provi ded where
the ducts are insul ated

.1.17 Power Roof Ventilator Munting

Foanmed 13 mm (1/2 inch) thick, closed-cell, flexible elastonmer insulation shal
cover width of roof curb nmounting flange. Were wood nailers are used, holes
shal|l be pre-drilled for fasteners.

.1.18 Power Transm ssi on Conponents Adj ust nment

V-bel ts and sheaves shall be tested for proper alignnment and tension prior to

operation and after 72 hours of operation at final speed. Belts on drive side
shall be uniformy | oaded, not bouncing. Alignnment of direct driven couplings

15895- 30



ACCOMPANY ING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-98-B-0048

shall be to within 50 percent of manufacturer's naximum al |l owabl e range of
m sal i gnnment .

.2 FI ELD PAI NTI NG AND PI PI NG | DENTI FI CATI ON

Finish painting of itens only prinmed at the factory or surfaces not
specifically noted otherwi se and identification for piping are specified in
Section 09900 PAI NTI NG GENERAL

.3 Pl PI NG HYDROSTATI C TEST

After cleaning, water piping shall be hydrostatically tested at a pressure
equal to 150 percent of the total system operating pressure for period of tine
sufficient to inspect every joint in the systemand in no case |ess than 2
hours. Leaks shall be repaired and piping retested until test is successful
No | oss of pressure will be allowed. Leaks shall be repaired by re-welding or
replacing pipe or fittings. Caulking of joints will not be permtted
Conceal ed and insul ated piping shall be tested in place before covering or
conceal i ng

.4 DUCTWORK LEAK TEST

Ductwork | eak test shall be performed for the entire air distribution and
exhaust system including fans, coils, filters, etc. Test procedure,
apparatus, and report shall conformto SMACNA-10. The maxi num al | owabl e

| eakage rate is 100 cfm (100 sq. ft.). Ductwork |leak test shall be conpleted
with satisfactory results prior to applying insulation to ductwork exterior

.5 CLEANI NG AND ADJUSTI NG

Pi pes shall be cleaned free of scale and thoroughly flushed of foreign matter
A tenporary bypass shall be provided for water coils to prevent flushing water
from passing through coils. Strainers and val ves shall be thoroughly cl eaned
Prior to testing and bal ancing, air shall be renpved fromwater systens by
operating the air vents. Tenporary neasures, such as piping the overflow from
vents to a collecting vessel shall be taken to avoid water damage during the
venting process. Air vents shall be plugged or capped after the system has
been vented. |Inside of ducts, plenuns, and casing shall be thoroughly cl eaned
of debris and blown free of snall particles of rubbish and dust and then shal
be vacuum cl eaned before installing outlet faces. Equipnment shall be w ped
clean, with traces of oil, dust, dirt, or paint spots renoved. Tenporary
filters shall be provided prior to startup of all fans that are operated during
construction, and new filters shall be installed after all construction dirt
has been renoved fromthe building, and the ducts, plenuns, casings, and other
itenms specified have been vacuum cl eaned. System shall be maintained in this
clean condition until final acceptance. Bearings shall be properly |lubricated
with oil or grease as recommended by the manufacturer. Belts shall be
tightened to proper tension. Control valves and other m scell aneous equi pnent
requiring adjustnment shall be adjusted to setting indicated or directed. Fans
shal | be adjusted to the speed indicated by the manufacturer to neet specified
condi ti ons.

.6 TESTI NG, ADJUSTI NG, AND BALANCI NG
Testing, adjusting, and bal ancing shall be as specified in Section 15990
TESTI NG, ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS. Testing, adjusting, and

bal anci ng shall begin only when the air supply and distribution, including
controls, has been conpleted, with the exception of performance tests.
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3.7 PERFORVANCE TESTS

After testing, adjusting, and bal anci ng has been conpl eted as specified, each
system shall be tested as a whole to see that all itens performas integra
parts of the system and tenperatures and conditions are evenly controlled

t hroughout the building. Corrections and adjustnents shall be nade as
necessary to produce the conditions indicated or specified. Capacity tests and
general operating tests shall be conducted by an experienced engi neer. Tests
shal |l cover a period of not |less than 5 days for each system and shal
denonstrate that the entire systemis functioning according to the

speci fications. Coincidental chart recordings shall be nade at points

i ndi cated on the drawings for the duration of the tine period and shall record
the tenperature at space thernpbstats or space sensors, the humdity at space
hum di stats or space sensors and the anbient tenperature and humdity in a
shaded and weat her protected area

3.8 FI ELD TRAI NI NG

The Contractor 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 16 hours of normal working time and shall start after the
systemis functionally conplete but prior to the performance tests. The field
instruction shall cover all of the itens contained in the approved Operating
and Mai ntenance |nstructions.

--000o0- -
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SECTI ON 15950

HEATI NG, VENTI LATI NG AND Al R CONDI TI ONI NG (HVAC) CONTROL SYSTEMS
08/ 96

PART 1 GENERAL

A fully functional HVAC control systemshall be installed. At the Contractor’s
option, either a direct digital control systemor single |oop digital controllers
shall be inplemented. In either case, the Sequence of Operation as provided in

this Section shall be followed. Refer to Section 15951 for DI RECT DI G TAL
CONTRCLS.

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 designation
only.
Al R MOVEMENT AND CONTROL ASSOCI ATI ON ( AMCA)

AMCA 500 (1994) Test Methods for Louvers, Danpers and
Shutters

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

ASTM A 269 (1996) Seam ess and Wl ded Austenitic Stainless
St eel Tubing for General Service

ASTM B 88 (1996) Seanl ess Copper Water Tube

ASTM D 635 (1996) Rate of Burning and/or Extent and Tine

of Burning of Self-Supporting Plastics in a
Hori zontal Position

ASTM D 1693 (1995) Environnental Stress-Cracking of
Et hyl ene Pl astics

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

ASME B16. 34 (1996) Valves - Flanged, Threaded, and Wl di ng
End
ASME B40. 1 (1991) Gauges - Pressure Indicating Dial Type -

El astic El ement
ASME BPV VIl Div 1 (1995; Addenda Dec 1995, Dec 1996, Dec 1997)
Boi |l er and Pressure Vessel Code; Section VIII,
Pressure Vessels Division 1 - Basic Coverage
CODE OF FEDERAL REGULATI ONS ( CFR)
47 CFR 15 Radi o Frequency Devi ces
| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)
| EEE C62. 41 (1991; R 1995) Surge Voltages in Low Voltage AC
Power Circuits
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I SA (I SA)

| SA S7.0.01 (1975; R 1981) Quality Standard for Instrunent
Air

NATI ONAL ELECTRI CAL MANUFACTURERS ASSCCI ATI ON ( NEMR)

NEMVA 250 (1991) Enclosures for Electrical Equipnment
(1000 Vol ts Maxi mum

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 70 (1996; Errata 96-4) National Electrical Code

NFPA 90A (1996) Installation of Air Conditioning and
Ventilating Systens

UNDERWRI TERS LABORATORI ES (UL)
UL 94 (1996; Rev thru Jul 1997) Tests for

Flammability of Plastic Materials for Parts in
Devi ces and Appliances

UL 268A (1993; Rev thru May 1997) Snoke Detectors for
Duct Application

UL 508 (1993; Rev thru Cct 1997) Industrial Control
Equi pnent

UL 555S (1996) Leakage Rated Danpers for Use in Snoke
Control Systens

UL 916 (1994; Rev thru Nov 1996) Energy Managenent
Equi pnent

.2 GENERAL REQUI REMENTS

.2.1 Verification of D nensions

The Contractor shall becone familiar with all details of the work, shall verify

all dinensions in the field, and shall advise the Contracting Oficer of any

di screpancy before perform ng any work.

.2.2 Draw ngs

Because of the small scale of the drawings, it is not possible to indicate all

of fsets, fittings, and accessories that may be required. The Contractor shall

i nvestigate the nmechanical, electrical, and finish conditions that could affect

the work to be perforned, shall arrange such work accordingly, and shall

furnish all work necessary to neet such conditions.

.3 SUBM TTALS

CGovernnent approval is required for subnmittals with a "GA" designati on;

subm ttals having an "FIO' designation are for information only. The follow ng

shall be submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
\*SD- 01 Dat a*\

\ *Equi prent Conpl i ance Bookl et*\; \*GA*\.
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An HVAC control system equi pnent conpliance booklet (ECB) in indexed bookl et
formwi th nunbered tabs separating the informati on on each device. It shall
consist of, but not be linmted to, data sheets and catal og cuts whi ch docunent
conpliance of all devices and conponents with the specifications. The ECB
shal | be indexed in al phabetical order by the unique identifiers. Devices and
conmponents which do not have unique identifiers shall follow the devices and
conponents with unique identifiers and shall be indexed in al phabetical order

according to their functional nanme. The ECB shall include a bill of nmaterials
for each HVAC control system The bill of materials shall function as the
table of contents for the ECB and shall include the device's unique identifier,

devi ce function, manufacturer, nodel/part/catal og nunber used for ordering, and
tab nunber where the device information is |ocated in the ECB.

\*SD- 04 Draw ngs*\
\*HVAC Control Systent\; \*GA*\.
Drawi ngs on Al 841 by 594 mm (34 by 22 inch) sheets in the formand arrangenent
shown. The drawi ngs shall use the sanme abbreviations, synbols, nonenclature
and device identifiers shown. Each control-system el enent on a draw ng shall
have a uni que identifier as shown. Al HVAC control system draw ngs shall be
delivered together as a conplete submttal. Draw ngs shall be submitted for
each HVAC system
a. HVAC control systemdrawi ngs shall include the follow ng:
Sheet One: Draw ng i ndex, HVAC control system | egend.
Sheet Two: Val ve schedul e, danper schedul e.
Sheet Three: Conpressed air station schenatic.
Sheet Four: HVAC control system schematic and equi pnent schedul e.

Sheet Five: HVAC control system sequence of operation and | adder
di agram

Sheet Six: HVAC control panel arrangenent, control panel cross-
section, and control panel inner door |ayout.

Sheet Seven: HVAC control panel back-panel |ayout.
Sheet Eight: Control |oop wiring diagrans.
Sheet Nine: Mtor starter and relay wring diagram
Not e: Repeat sheets four through nine for each AHU system
b. An HVAC control system draw ng index showi ng the nanme and nunber of
the building, mlitary site, State or other sinilar designation, and
Country. The drawi ng index shall list all HVAC control system
drawi ngs, including the drawi ng nunber, sheet nunber, drawing title,
and conputer filenane when used.

c. An HVAC control system | egend show ng generic synbols and the nane of
devi ces shown on the HVAC control system draw ngs.

d. A valve schedul e showi ng each valve's unique identifier, size, flow
coefficient (Cv), pressure drop at specified flow rate, spring range,
positive positioner range, actuator size, close-off pressure data,

di rensi ons, and access and cl earance requirenents data.

e. A danper schedul e showi ng each danper and actuator's identifier,
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nom nal and actual sizes, orientation of axis and frane, direction of
bl ade rotation, spring ranges, operation rate, positive positioner
ranges, |locations of actuators and danper end swi tches, arrangenent of
sections in multi-section danpers, and net hods of connecting danpers,
actuators, and linkages. The danper schedul e shall include the

maxi mum | eakage rate at the operating static-pressure differential

The danper schedul e shall contain actuator selection data supported by
calculations of the torque required to nove and seal the danpers,
access and cl earance requirenents.

f. A conpressed-air station schenmatic di agram showi ng all equi pnent,
i ncluding: conpressor with notor horsepower and voltage; starter
i sol ators; manual bypasses; tubing sizes; drain piping and drain
traps; reducing valves; dryer; and data on nanufacturer's nanes and
nodel nunbers, nounting, access, and clearance requirenments. Ar
conpressor and air dryer data shall include calculations of the air
consunption of current-to-pneunmatic transducers and any other contro
system devices to be connected to the conpressed air station, and the
conpressed air supply dewpoint tenperature at 140 kPa (gauge) (20

psi g) .

g. An HVAC control system equi pnent schedul e showi ng the control | oop
devi ce unique identifier, device function, setpoint, input range, and
addi tional inportant paraneters (i.e. output range).

h. An HVAC control system sequence of operation

I. An HVAC control system | adder diagram showi ng all relays, contacts,
pilot lights, switches, fuses and starters connected to the contro
system

j. HVAC control panel arrangenent draw ngs show ng both side and front
views of the panel. The drawi ng shall show panel and nmounting
di nensi ons.

k. HVAC control panel cross-section drawi ngs showi ng mounting rails and
standoffs for devices.

HVAC control panel inner door |ayout draw ngs show ng both front and
rear views of the inner door. The draw ngs shall show device
| ocations, |abels, naneplate | egends, and fabrication details.

m  HVAC control panel back-panel |ayout draw ngs show ng device
| ocations, |abels, naneplate | egends, termnal block |ayout,
fabrication details, and encl osure operating tenperature-rise
cal cul ati ons.

n. HVAC control systemwiring diagrans show ng functional wiring diagrans
of the interconnection of conductors and cables to HVAC control pane
term nal blocks and to the identified term nals of devices, starters
and package equi pnent. The wiring diagrans shall show all necessary
junpers and ground connections. The wiring diagrans shall show the
| abel s of all conductors. Sources of power required for HVAC contro
systenms and for packaged-equi prent control systens shall be identified
back to the panel-board circuit breaker nunber, HVAC system contro
panel , nagnetic starter, or packaged equi pnent control circuit. Each
power supply and transforner not integral to a controller, starter, or
packaged equi pnent shall be shown. The connected volt-anpere | oad and
t he power supply volt-anpere rating shall be shown.

\*SD- 08 St at enent s*\

\ *Commi ssi oni ng Procedures*\; \*GA*\.
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a. Six copies of the HVAC control system conmi ssioning procedures, in
i ndexed bookl et form 60 days prior to the schedul ed start of
conmmi ssi oni ng. Conmi ssi oni ng procedures shall be provided for each
HVAC control system and for each type of terminal-unit contro
system The comni ssioning procedures shall reflect the format and
| anguage of this specification, and refer to devices by their unique
identifiers as shown. The comm ssioning procedures shall be specific
for each HVAC system and shall give detail ed step-by-step procedures
for conmi ssioning of the system

b. Comm ssioning procedures docunenting detail ed, product-specific set-up
procedures, configuration procedures, adjustnent procedures, and
calibration procedures for each device. Were the detailed product-
speci fic conm ssioning procedures are included i n manufacturer
supplied manual s, reference may be made in the HVAC control system
commi ssi oni ng procedures to the manual s.

c. Conmi ssioning procedures docunmenting controller configuration
checksheets for each controller listing all configuration paraneters,
dip switch and junper settings, and initial recommended P, | and D
val ues. The configuration paraneters shall be listed in the order in
whi ch they appear during the configuration process. Each
configuration paraneter shall be noted as being: set per specs with
no field adjustnent required, set per specs but field adjustable, or
not applicable

d. Conmi ssioning procedures showing a tinme clock configuration checksheet
listing all paraneters, and switch settings. The paraneters shall be
listed in the order which they appear during the setup process.

e. An HVAC control system conmi ssioning procedures equi pnment |ist that
lists the equi pnent to be used to acconplish conm ssioning. The |ist
shal | include manufacturer nanme, nodel nunber, equi pnment function, the
date of the latest calibration, and the results of the |atest
cal i bration.

\*Performance Verification Test Procedures*\; \*GA*\.

Si x copi es of the HVAC control system perfornmance verification test procedures,
i n i ndexed booklet form 60 days before the Contractor's schedul ed test dates.
The performance verification test procedures shall refer to the devices by
their unique identifiers as shown, shall explain, step-by-step, the actions and
expected results that will denbnstrate that the HVAC control system perforns in
accordance with the sequences of operation. An HVAC control system perfornance
verification test equi pnment list shall be included that lists the equipnment to
be used during performance verification testing. The list shall include
manuf act urer nanme, nodel nunber, equi pnent function, the date of the | atest
calibration, and the results of the latest calibration

\*Trai ni ng Course Materials*\; \*FIO\.

Si x copi es of HVAC control systemtraining course material 30 days prior to the
schedul ed start of the training course. The training course naterial shal

i ncl ude the operation nanual, naintenance and repair manual, and paper copies
of overheads used in the course. An HVAC control systemtraining course, in
outline form with a proposed tinme schedul e. Approval of the planned training
schedul e shall be obtained fromthe Governnent at |east 60 days prior to the
start of the training

\*SD- 09 Reports*\

\*Conmmi ssi oni ng Report*\; \*GA*\.
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Si x copi es of the HVAC control system conmm ssioning report, in indexed bookl et
form within 30 days after conpletion of the system conm ssioning. The

conmmi ssi oni ng report shall include data collected during the HVAC control
system conmi ssi oning and shall follow the format of the comm ssioning
procedures. The comm ssioning report shall include all controller and tine

cl ock checksheets with final values listed for all paraneters, setpoints, P, I,
D setting constants, calibration data for all devices, and results of
adj ust nent s.

\*Performance Verification Test Report*\; \*GA*\.
Si x copi es of the HVAC control system perfornmance verification test report, in
i ndexed booklet form wi thin 30 days after conpletion of the test. The HVAC
control system performance verification test report shall include data
coll ected during the HVAC control system performance verification test. The
original copies of data gathered during the performance verification test shall
be turned over to the Governnment after Governnent approval of the test results.
\*SD- 13 Certificates*\
\*ASME Air-Storage Tank Certificate*\; \*Fl O\.
An ASME Air-Storage Tank Certificate for each storage tank.
\*SD- 18 Records*\
\*Servi ce Organi zations*\; \*Fl O\.
Si x copies of a list of service organizations qualified to service the HVAC
control system The list shall include the service organi zati on nanme, address,
techni cal point of contact and tel ephone nunber, and contractual point of
contact and tel ephone nunber.
\*SD- 19 Operation and Mi ntenance Manual s*\
\*COperation Manual *\; \*FI O\.
*\ Mai nt enance and Repair Mnual *\; \*Fl O\.
Si x copi es of the HVAC control system operation manual and HVAC control system
mai nt enance and repair manual for each HVAC control system 30 days before the
dat e schedul ed for the training course.
.4 DELI VERY AND STORAGE

Products shall be stored with protection fromthe weather, humdity and
tenperature variations, dirt and dust, and other contami nants, within the
storage-condition limts published by the equi pment manufacturer. Danpers
shal|l be stored so that seal integrity, blade alignnent and frane alignnent are
mai nt ai ned.

.5 OPERATI ON MANUAL

An HVAC control system operation manual for each HVAC control system in

i ndexed bookl et form shall be provided. The operation manual shall include
the HVAC control system sequence of operation, and procedures for the HVAC
system start-up, operation and shut-down. The operation manual shall include

as-built HVAC control systemdetail drawi ngs. The operation manual shall

i nclude the as-built controller configuration checksheets, the as-built tine
cl ock configuration checksheet, the HVAC control system front panel
description, the procedures for changi ng H/AC system control |l er setpoints, the
procedures for gaining manual control of processes, the tinme clock
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manuf acturer's manual control of processes, the tinme clock manufacturer's
operation manual, and the controller manufacturer's operation nmanual

a. The HVAC control systemfront panel description shall explain the
neani ng and use of the lights, sw tches, gauges, and controller
di splays located in the front panel. Each light, switch, gauge, and
di spl ay described shall be nunbered and referenced to a drawi ng of the
front panel

b. The procedures for changi ng HVAC system control |l er setpoints shal
descri be the step-by-step procedures required to change: the process
vari abl e setpoints of controllers, the alarm setpoints of controllers,
the controller bias settings, and controller setpoint reset schedul es.

c. The procedures for gaining manual control of processes shall describe
st ep-by-step procedures required to gain nanual control of devices and
manual |y adj ust their positions.

1. 6 MAI NTENANCE AND REPAI R MANUAL

An HVAC control system nmai ntenance and repair manual for each HVAC contro
system in indexed booklet formin hardback binders, shall be provided. The
mai nt enance and repair manual shall include the routine mai ntenance checkli st,
a recomended repair nethods list, a list of reconmended mmi ntenance and repair
tools, the qualified service organization list, the as-built comm ssioning
procedures and report, the as-built perfornmance verification test procedures
and report, and the as-built equi pnent data bookl et (EDB)

a. The routine maintenance checklist shall be arranged in a col umar
format. The first colum shall list all devices listed in the
equi prent conpl i ance bookl et (ECB), the second colum shall state the
mai nt enance activity or state no nmintenance required, the third
columm shall state the frequency of the mmintenance activity, and the
fourth colum for additional coments or reference

b. The recomended repair nethods list shall be arranged in a col umar
format and shall list all devices in the equi pnent conpliance bookl et
(ECB) and state the gui dance on recomended repair nethods, either
field repair, factory repair, or whole-itemrepl acenent.

c. The as-built equi prent data booklet (EDB) shall include the equi pnent
conpl i ance bookl et (ECB) and all manufacturer supplied user manual s
and i nformation

d. |If the operation manual and the mai ntenance and repair nanual are
provided in a common vol une, they shall be clearly differentiated and
separately i ndexed

2 PRODUCTS
2.1 NATERI AL AND EQUI PVENT

Mat eri al and equi pnment shall be standard products of a manufacturer regularly
engaged in the manufacturing of such products which are of a simlar nmaterial
desi gn and workmanshi p. The standard products shall have been in satisfactory
comrercial or industrial use for 2 years prior to bid opening. The 2-year use
shal | include applications of equipnment and materials under simlar
circunstances and of simlar size. The 2 years experience nust be
satisfactorily conpleted by a product which has been sold or is offered for
sale on the commercial market through advertisenents, manufacturers' catal ogs,
or brochures. Products having |less than a 2-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.
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The equi pment itens shall be supported by a service organi zation. The
Contractor shall submit a certified |list of qualified permanent service

organi zations and qualifications. These service organizations shall be
reasonably convenient to the equiprment on a regular and energency basis during
the warranty period

.2 GENERAL EQUI PMENT REQUI REMENTS
.2.1 Electrical and El ectronic Devices

Al electrical, electronic, and el ectro-pneunatic devices not |located within an
HVAC control panel shall have a NEMA Type 1 enclosure in accordance w th NEMA
250 unl ess ot herw se shown.

.2.2 Standard Signals

The out put of all analog transmitters and the anal og i nput and out put of al
single-1oop controllers and function nodul es shall be 4-to-20 mAdc signals.
The signal shall originate fromcurrent-sourcing devices and shall be received
by current-sinking devices.

.2.3 Anbient Tenperature Limts

Anbi ent Tenperature Actuators and positive positioners, and transmtters shal
operate within tenperature linmt ratings of 5 to 60 degrees C. 40 to 140 degrees
F. Al panel-mounted instrunments shall operate within limt ratings of 2 to 50
degrees C (35 to 120 degrees F) and 10 percent to 95 percent relative humdity,
noncondensing. All devices installed outdoors shall operate within linmt
ratings of minus 40 to plus 65 degrees C (mnus 40 to plus 150 degrees F).

.2.4 Nanepl ates, Lens Caps, and Tag Nanepl at es

Nanepl ates, | ens caps, and | ens caps bearing | egends as shown and tags bearing
devi ce-unique identifiers as shown shall have engraved or stanped characters.
A plastic or netal tag shall be nmechanically attached directly to each device
or attached by a netal chain or wire. Each air flow neasurenent station shal
have a tag showing flow rate range for signal output range, duct size, and
identifier as shown.

.2.5 Year 2000 Conpliance

Al'l equi prent shall be Year 2000 conpliant and shall be able to accurately
process date/tinme data (including, but not limted to, calculating, conparing,
and sequencing) from into, and between the twentieth and twenty-first
centuries, including | eap year cal cul ati ons, when used in accordance with the
product docunentation provided by the contractor, provided that all products
(e.g. hardware, software, firmmvare) used in conbination with other information
technol ogy, shall accurately process date/tinme data if other information
technol ogy properly exchanges date/tinme data with it.

.3 MATERI ALS

.3.1 Tubing

.3.1.1 Copper

Copper tubing shall conformto ASTM B 88 and shall have sweat fittings and
val ves

.3.1.2 Plastic

Pl astic tubing shall have barbed fittings and valves. Plastic tubing shal
have the burning characteristics of linear |owdensity polyethyl ene tubing,
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shal | be sel f-extinguishing when tested in accordance with ASTM D 635, shal
have UL 94 V-2 flammability classification, and shall wi thstand stress cracking
when tested in accordance with ASTM D 1693. Pl astic-tubing bundles shall be
provided with Mylar barrier and fl ane-retardant pol yethyl ene jacket.

.3.1.3 Stainless Stee

Stai nl ess steel tubing shall conformto ASTM A 269, and shall have stainl ess
steel conpression fittings.

.3.2 Wring
.3.2.1 Termnal Bl ocks

Term nal bl ocks shall be insul ated, nodul ar, feed-through, clanp style with
recessed captive screwtype clanpi ng nechanism shall be suitable for rai
nounti ng, and shall have end plates and partition plates for separation or
shall have encl osed si des.

.3.2.2 Control Wring for 24-Volt Circuits

Control wiring for 24-volt circuits shall be 18 AW m ni num stranded copper
and shall be rated for 300-volt service

.3.2.3 Wring for 120-Volt Circuits

Wring for 120-volt circuits shall be 18 AWG nmini mum stranded copper and shal
be rated for 600-volt service

.3.2.4 Analog Signal Wring Circuits

Anal og signal wiring circuits within control panels shall not be | ess than 20
AWG and shall be rated for 300-volt service

.3.2.5 Instrunentation Cable

Instrumentation cable shall be 18 AW5 stranded copper, single or multiple-
twisted, mnimum51 mMm 2 inch lay of twi st, 100 percent shielded pairs, and
shal |l have a 300-volt insulation. Each pair shall have a 20 AWG ti nned-copper
drain wire and individual overall pair insulation. Cables shall have an
overal | al um num pol yester or tinned-copper cable-shield tape, overall 20 AWG
ti nned-copper cable drain wire, and overall cable insulation

.3.2.6 Nonconducting Wring Duct

Nonconducting wiring duct in control panels shall have wiring duct in contro
panel s shall have slotted sides, snap-on duct covers, have slotted sides, snap-
on duct covers, fittings for connecting ducts, nounting clips for securing
ducts, and wire-retaining clips.

.3.2.7 Transforners

St ep-down transfornmers shall be utilized where control equi pnment operates at
lower than line circuit voltage. Transforners, other than transforners in
bridge circuits, shall have prinmaries wound for the voltage avail abl e and
secondaries wound for the correct control circuit voltage. Transforners shal
be sized so that the connected load is 80 percent of the rated capacity or

| ess. Transforners shall conformto UL 508

.4 ACTUATORS

Actuators shall be pneumati c as shown and shall be provided with nounting and
connecting hardware. Actuators shall fail to their spring-return positions on
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signal or power failure. The actuator stroke shall be limted in the direction
of power stroke by an adjustable stop. Actuators shall have a visible position
i ndi cator. Actuators shall snmoothly open or close the devices to which they
are applied and shall have a full stroke response tinme of 60 seconds or |ess.
Pneumatic actuators shall be rated for 172 kPa (25 psig) operating pressure
except for high-pressure cylinder-type actuators.

.4.1 Valve Actuators

Val ve actuators shall be selected to provide a mnimum of 125 percent of the
noti ve power necessary to operate the valve over its full range of operation

.4.2 Positive Positioners

Positive positioners are required for pneunatic actuators. Each positive
posi tioner shall be a pneurmatic relay with a nechani cal feedback nechani sm and
an adj ustabl e operating range and starting point.

.5 AUTOMATI C CONTROL VALVES
.5.1 Valve Assenbly

Val ves shal |l have stainless-steel stens and stuffing boxes wth extended necks
to clear the piping insulation. Unless otherw se stated, valves shall have

gl obe style bodies. Valve bodies shall be designed for not |ess than 862 kPa
125 psig working pressure or 150 percent of the system operating pressure,

whi chever is greater. Valve |leakage rating shall be 0.01 percent of rated Cv.

.5.2 Butterfly-Valve Assenbly

Butterfly val ves shall be threaded |ug type suitable for dead-end service, and
for nmodul ation to the fully-closed position, with carbon-steel bodies and
noncorrosi ve di scs, stainless steel shafts supported by bearings, and EPDM
seats suitable for tenperatures frommnus 29 to plus 120 degrees C. minus 20
to plus 250 degrees F. Valves shall have a manual neans of operation

i ndependent of the actuator. The rated Cv for butterfly valves shall be the
val ve Cv at 70% open (60 degrees open).

.5.3 Two-Way Val ves
Two-way nodul ating val ves shall have equal - percentage characteristics
.5.4 Three-Wy Val ves

Three-way val ves shall provide linear flow control with constant total flow
t hroughout full plug travel

.5.5 Duct-Coil and Term nal -Unit-Coil Val ves

Control valves with either flare-type or solder-type ends shall be provided for
duct or termnal-unit coils. Flare nuts shall be furnished for each flare-type
end val ve

.5.6 Valves for Chilled-Water, Condenser-Water, and d ycol Service

Bodi es for valves 40 mm (1-1/2 inches) and smaller shall be brass or bronze,

wi th threaded or union ends. Bodies for valves from50 to 80 mMm (2 to 3

i nches) inclusive shall be of brass, bronze or iron. Bodies for 50 mm (2 inch)
val ves shall have threaded ends. Bodies for valves from65 to 80 mm (2-1/2 to
3 inches) shall have flanged-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 stens nmay be type 316 stainless steel. Valves 100 mm
(4 inches) and larger shall be butterfly val ves.
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2.5.7 Valves for Hot-Water Service

Val ves for hot-water service below 121 degrees C (250 Degrees F) shall be as
follows: Bodies for valves 40 nm (1-1/2 inches) and smaller shall be brass or
bronze, with threaded or union ends. Bodies for 50 nm (2 inches) val ves shal
have t hreaded ends. Bodies for valves from50 to 80 mm (2 to 3 inches)

i nclusive shall be of brass, bronze, or iron. Bodies for valves 100 nmm (4

i nches) and | arger shall be iron. Bodies for valves 65 mm (2-1/2 inches) and
| arger 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, nodul ating plugs, and springs) of valves controlling water
hotter than 99 degrees C (210 degrees F) shall be Type 316 stainless steel
Internal trimfor valves controlling water 99 degrees C (210 degrees F) or |ess
shal | be brass or bronze. Nonnetallic parts of hot-water control valves shal
be suitable for a mninmum continuous operating tenperature of 121 degrees C
(250 degrees F) or 10 degrees C (50 degrees F) above the system design
tenperature, whichever is higher. Valves 100 nm (4 inches) is higher. Valves
100 mm (4 inches) and | arger shall be butterfly val ves.

2.6 DAMPERS
2.6.1 Danper Assenbly

A singl e danper section shall have bl ades no | onger than 1.2 m (48 inches) and
shall be no higher than 1.8 m (72 inches). Maxi mnum danper bl ade wi dth shal
be 203 nm (8 inches). Larger sizes shall be nmade from a conbination of
sections. Danpers shall be steel, or other materials where shown. Flat blades
shall be made rigid by folding the edges. Al bl ade-operating |inkages shal
be within the frane so that bl ade-connecting devices within the sane danper
section will not be located directly in the air stream Danper axles shall be
13 mm (0.5 inch) (mninum plated steel rods supported in the danper frane by
stainl ess steel or bronze bearings. Blades nounted vertically shall be
supported by thrust bearings. Pressure drop through danpers shall not exceed
10 Pa (0.04 inch water gauge) at 5 nis (1,000 fpm in the w de-open position
Frames shall not be less than 50 mm (2 inches) in width. Danpers shall be
tested in accordance with AMCA 500

2.6.1.1 Operating Links

Operating links external to danpers (such as crankarns, connecting rods, and
line shafting for transmtting notion from danper actuators to danpers) shal

wi thstand a |l oad equal to at |least tw ce the nmaxi 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 evi ses shal
be brass, bronze, or stainless steel. Adjustnents of crankarnms shall contro

t he open and cl osed positions of danpers.

2.6.1.2 Danper Types
Danpers shall be parallel blade type
2.6.2 OQutside-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 franes of the danpers shall be provided with janb seals to mnimze air
| eakage. Danpers shall not leak in excess of 102 L/s per square neter (20 cfm
per square foot) at 1,000 Pa (gauge) (4 inches water gauge) static pressure
when cl osed. Seals shall be suitable for an operating tenperature range of

m nus 40 to plus 93 degrees C. (mnus 40 to plus 200 degrees F). Danpers shal
be rated at not less than 10 m's (2000 fpm air velocity.
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2.6.3 Mechanical and Electrical Space Ventil ation Danpers

The danpers shall be as shown. Danpers shall not |leak in excess of 406 L/s per
square neter (80 cfm per square foot) at 1,000 Pa (4 inches water) (gauge)
static pressure when closed. Danpers shall be rated at not less than 7.8 ni's
(1500 fpm air velocity.

2.6.4 Snoke Danpers

Snoke- danper and actuator assenbly required per NFPA 90A shall neet the C ass
Il | eakage requirenents of UL 555S. Danpers shall be rated at not |ess than 10
ms (2000 fpn) air velocity.

2.6.5 Danper End Switches

Each end switch shall be a hernetically-sealed switch with a trip |lever and
over-travel nmechanism The switch enclosure shall be suitable for nounting on
the duct exterior and shall pernmt setting the position of the trip |ever that
actuates the switch. The trip lever shall be aligned with the danper bl ade

2.7 DUCT SMXKE DETECTORS

Duct snoke detectors shall conformto the requirenments of UL 268A. Duct snoke
detectors shall have perforated sanpling tubes extended into the air duct.
Detector circuitry shall be nounted in a netallic enclosure exterior to the
duct. Detectors shall have manual reset. Detectors shall be rated for air
velocities that include air flows between 2.5 and 20 nis (500 and 4000 fpn).
Detectors shall be powered fromthe HVAC control panel. Detectors shall have
two sets of normally open alarmcontacts and two sets of nornmally closed alarm
contacts. Detectors shall be connected to the building fire alarm panel for
alarminitiation. A renote annunciation |anp and accessi ble renote reset
switch shall be provided for duct detectors that are nounted eight feet or nore
above the finished floor and for detectors that are not readily visible

Renote | anps and switches as well as each affected fan unit shall be properly
identified in etched rigid plastic placards.

2.8 | NSTRUMENTATI ON
2.8.1 Measurenents

Transmitters shall be factory calibrated to provide an output of 4 to 20 nmAdc
over the indicated ranges:

a. Conditioned space tenperature, from 10 to 30 degrees C (50 to 85
degrees F).

b. Duct tenperature, from5 to 60 degrees C (40 to 140 degrees F) except
that return-air tenperature for econom zer operation shall be minus 35
to plus 55 degrees C (minus 30 to plus 130 degrees F).

c. Hi gh-tenperature hot-water tenperature, from94 to 260 degrees C (200
to 500 degrees F).

d. Chilled-water tenperature, frommnus 1 to plus 38 degrees C (30 to
100 degrees F).

e. Dual-tenperature water, frommnus 1 to plus 116 degrees C (30 to 240
degrees F).

f. Heating hot-water tenperature, from38 to 121 degrees C (100 to 250
degrees F).
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g. Qutside-air tenperature, frommnus 35 to plus 55 degrees C (mnus 30
to 130 degrees F).

.8.2 Tenperature Instrunents
.8.2.1 Resistance Tenperature Detectors (RTD)

Tenperature sensors shall be 100 ohnms 3- or 4-wire RTD. Each RTD shall be
platinumwi th a tolerance of plus or mnus 0.1 percent at 0 degrees C, (32
degrees F), and shall be encapsul ated in epoxy, series 300 stainless steel
anodi zed al um num or copper. Each RTD shall be furnished with an RTD
transmtter as specified, integrally-nmounted unless otherw se shown.

.8.2.2 Continuous-Averagi ng RTD

Cont i nuous-averagi ng RTDs shall have a tol erance of plus or mnus 0.5 degree C
(1.0 degree F) at the reference tenperature, and shall be of sufficient Iength
to ensure that the resistance represents an average over the cross-section in
which it is installed. The sensing elenent shall have a bendabl e copper
sheath. Each averagi ng RTD shall be furnished with an RTD transmtter as
specified, to match the resistance range of the averagi ng RTD.

.8.2.3 RID Transmitter

The RTD transmtter shall accept a 3-wire 100 ohm RTD input. The transnitter
shall be a 2-wire, | oop-powered device. The transmtter shall produce a |inear
4-t0-20 mAdc output corresponding to the required tenperature neasurenent. The
out put error shall not exceed 0.1 percent of the calibrated span. The
transmitter shall include offset and span adjustnents.

.8.3 Differential Pressure |Instrunents

The instrunment shall be a pressure transmtter with an integral sensing

el ement. The instrument over pressure rating shall be 300 percent of the
operating pressure. The sensor/transmtter assenbly accuracy shall be plus or
m nus 2 percent of full scale. The transmitter shall be a 2-wire, |oop-powered
device. The transmitter shall produce a |inear 4-to-20 mAdc out put
corresponding to the required pressure neasurenent. Each transmitter shal

have of fset and span adjustnents.

.8.4 Thernowel | s

Thermowel | s shall be Series 300 stainless steel with threaded brass plug and
chain, 50 mm 2 inch | aggi ng neck and extension-type well, and inside dianeter
and insertion length as required for the application

.8.5 Sunshi el ds

Sunshi el ds for outside-air tenperature sensing elenments shall prevent the sun
fromdirectly striking the tenperature sensing el enents. The sunshiel ds shal
be provided with adequate ventilation so that the sensing el enent responds to
the anbi ent tenperature of the surroundings. The top of each sunshield shal
have a gal vani zed-netal rainshield projecting over the face of the sunshield
The sunshi el ds shall be painted white or shall be unpainted al um num

.9 THERMOSTATS
Thernostat ranges shall be selected so that the setpoint is adjustable w thout

tool s between plus or mnus 5 degrees C (10 degrees F) of the setpoint shown.
Thernostats shall be electronic or electric
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2.9.1 Nonnodul ati ng Room Ther nost ats

Contacts shall be single-pole double-throw (SPDT), hernetically seal ed, and
wired to identified termnals. Mximmdifferential shall be 2.75 degrees C (5
degrees F). Roomthernostats shall be enclosed with separate | ocking covers.
Thernostats shall have manual switches as required by the application

2.9.2 Mcroprocessor-Based Room Thernpostats

M cr oprocessor - based thernostats shall have built-in keypads for scheduling of
day and night tenperature settings. Access to the scheduling node shall be by
a password control code. Wien out of the scheduling node, thernostats shal
have continuous display of time, with AMand PM i ndi cator, continuous display
of day of week, and either continuous display of roomtenperature with display
of tenperature setpoint on denand, or continuous display of tenperature
setpoint with display of roomtenperature on demand. |n the programuabl e node,
the display shall be used for interrogating tine program ON OFF setpoints for
all 7 days of the week. The tine programshall allow 2 separate tenperature-
setback intervals per day. The thernpbstats shall have a neans for tenporary
and nmanual override of the program schedule, with autonatic programrestoration
on the follow ng day. Thernostats shall have a repl aceable battery to nmmintain
the timng and maintain the schedule in nmenory for 1 year in the event of a
power outage. Maxi mumdifferential shall be 1 degree C (2 degrees F). \Wen
used for heat-punp applications, the thernostat shall have an energency heat
swi tch.

2.9.3 Nonnodul ating Capillary Thernostats and Aquastats

Each thernostat shall have a capillary length of at least 1.5 neters (5 feet),
shal | have adjustabl e direct-reading scales for both setpoint and differential
and shall have a differential adjustable from3 to 9 degrees C (6 to 16 degrees
F). Aquastats shall be of the strap-on type, with 5 degrees C (10 degrees F)
fixed differenti al

2.9.4 Low Tenperature-Protection Thernostats

Lowtenperature-protection thernostats shall be, lowtenperature safety
thernmobstats, with NO and NC contacts and nanual reset, with an el enent |ength
of 6 nmeters, (20 feet), which shall respond to the coldest 460 nm 18 inch
segnent .

2.9.5 Modul ating Capillary Thernostats

Each thernostat shall have either one output signal, two output signals
operating in unison, or two output signals operating in sequence, as required
for the application. Thernostats shall have adjustable throttling ranges of 2
to 4 degrees C (4 to 8 degrees F) for each output.

2.9.5.1 Heating Thernostats

Fan-coi|l heating thernostats shall be provided with fixed heat anticipation and
shall have a single-pole, single-throw (SPST) switch hernetically seal ed and
actuated by a binetallic or bellows type el enent. Thernostats shall be
provided with external tenperature setting devices with a factory set maxi mum
of 22 degrees C (72 degrees F). Heating thernostats shall have an adjustable
range of at |east 7 degrees bel ow 22 degrees C (13 degrees bel ow 72 degrees F)

2.9.5.2 Cooling Thernostats
Fan-coil cooling thernostats shall be provided with fixed cooling anticipation
heater and shall have a single-pole, single-throw (SPST) switch hernetically

seal ed and actuated by a binetallic or bellows type elenent. Thernostats shal
be provided with external tenperature setting devices with a factory set
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m ni mum of 25 degrees C (78 degrees F). Cooling thernostats shall have an
adj ustabl e range of at least 4 degrees C (7 degrees F) above 25 degrees C (78
degrees F).

.10 PRESSURE SW TCHES AND SCOLENO D VALVES
.10.1 Pressure Switches

Each switch shall have an adjustable setpoint with visible setpoint scale
Range shall be as shown. Differential adjustnent shall span 20 to 40 percent
of the range of the device

.10.2 Differential-Pressure Sw tches

Each switch shall be an adjustabl e di aphragm operated device with two SPDT
contacts, with taps for sensing lines to be connected to duct pressure fittings
designed to sense air pressure. These fittings shall be of the angled-tip type
with tips pointing into the air stream The setpoint shall not be in the upper
or lower quarters of the range and the range shall not be nore than three tines
the setpoint. Differential shall be a maxi mumof 35 Pa (0.15 inch water gauge)
at the Iow end of the range and 85 Pa (0.35 inch water gauge) at the high end
of the range

.10.3 Pneumatic Electric (PE) Switches

Each switch shall have an adjustable setpoint range of 20 to 140 kPa (3 to 20
psig) with a switching differential adjustable from15 to 35 kPa. (2 to 5
psig). The switch action shall be SPDT

.10.4 Sol enoi d- Qperated Pneunmatic (EP) Val ves

Each val ve shall have three-port operation: conmmon, nornally open, and
normal |y closed. Each valve shall have an outer cast-al um num body and
internal parts of brass, bronze, or stainless steel. The air connection shal
be a 10 mm (3/8 inch) NPT threaded connection. Valves shall be rated for 345
kPa 50 psig when used in a control systemthat operates at 172 kPa (25 psig) or
| ess, or 1035 kPa (150 psig) when used in a control systemthat operates in the
range of 172 to 690 kPa. (25 to 100 psig).

.11 | NDI CATI NG DEVI CES

.11.1 Thernoneters

.11.1.1 Piping System Thernoneters

Pi pi ng system thernoneters shall have brass, nalleable iron or alum num all oy
case and frame, clear protective face, permanently stabilized glass tube with
i ndi cating-fluid colum, white face, black nunbers, and a 230 nm (9 i nch)
scale. Thernoneters for piping systens shall have rigid stems with straight,
angul ar, or inclined pattern

.11.1.2 Piping System Thernoneter Stens

Thermonet er stenms shall have expansi on heads as required to prevent breakage at
extreme tenperatures. On rigid-stemthernoneters, the space between bul b and
stemshall be filled with a heat-transfer medi um

.11.1.3 Non-Averaging Air-Duct Thernoneters

Ai r-duct thernoneters shall have perforated stem guards and 45-degree
adj ustabl e duct flanges with | ocking nechani sm
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.11.1.4 Averaging Air-Duct Thernoneters

Averagi ng thernoneters shall have a 90 mm 3-1/2 inch (nomnal) dial, with black
| egend on white background, and pointer traveling through a 270-degree arc

.11.1.5 Accuracy

Thermoneters shall have an accuracy of plus or minus 1 percent of scal e range
Thermoneters shall have a range suitable for the application

.11.2 Pressure Gauges

Gauges shall be 50 nm (2 inch) (nom nal) size, back connected, suitable for
field or panel nmounting as required, shall have bl ack | egend on white
background, and shall have a pointer traveling through a 270-degree arc
Accuracy shall be plus or minus 3 percent of scale range. Gauges shall neet
requi renents of ASME B40. 1.

.11.2.1 Pneunatic Actuator Gauges

Fi el d nount ed gauges for indicating signal input to pneurmatic actuators shal
have a scale of 0 to 200 kPa (0 to 30 psig) with 10 kPa (1 psig) graduations.

.11.2.2 Air Storage Tank, Filter, and Dryer Gauges

Gauges for air storage tanks, or for use before and after dryers or dirt and
oil filters, shall have a scale of 0 to 1100 kPa (0 to 160 psig) with 20 kPa (2
psi g) graduations.

.11.2.3 Hydronic-System Gauges

Gauges for hydroni c-system applications shall have ranges and graduati ons as
shown.

.11.2.4 Control Panel Pressure Gauges

Panel nounted air pressure gauges shall have a scale of 0 to 200 kPa (0 to 30
psig) with 10 kPa (1 psig) graduations.

.11.3 Low Differential Pressure Gauges

Gauges for low differential -pressure neasurenents shall be a m ni mum of 90 mMm
(3.5 inch) (nomnal) 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 shall have ranges and graduati ons as shown. Accuracy shal
be plus or minus 2 percent of scal e range

.12 S| NGLE- LOOP CONTROLLERS
.12.1 Controller Features

The controller shall be a microprocessor-based single-loop device that does not
require Contractor generated software. The controller shall be nmountable in a
panel cutout neasuring 92 by 92 nm (3.62 by 3.62 inches). The controller
shal |l have field scal abl e process variable, a renpte setpoint anal og i nput and
an anal og output with adjustable high and low end linmts and proportiona
control manual reset adjustnment. The anal og output shall result from
proportional, integral and derivative (PID) control. The anal og output shal
be configurable as direct acting and reverse acting. The controller shall have
keyboard, display, auto/mnual selection for control of its anal og output,
renote setpoint adjustnent/|ocal setpoint adjustnment selection with adjustable
hi gh-end and lowend limts, ratio and bias adjustnents on renote setpoint

i nput, operator-initiated self-tune/ manual -tune sel ection, anti-reset w nd-up
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feature, and 2 independent SPDT contact-closure outputs (PV alarm and deviation
alarn). The controller shall be configurable to power-up in automatic with

| ocal setpoint control and in automatic with renpte setpoint control. The
range of hysteresis adjustnment shall be not smaller than from 1l percent to 5
percent of process variable input span. The controller shall power the anal og
output loop to 20 mllianperes when connected to a | oad of 600 ohns. The
controller shall be capable of retransmitting the process variable to 20

m | |ianmperes when connected to 600 ohns. The controller shall have 5-year
battery backup to store operating paraneters or shall have nonvol atile nenory.

SLDC panels must be manufactured by Johnson Controls, Inc., Federal Systems
Group, 1893 Craig Road, St. Louis, MO. 63146, (314) 878-4646; Entec Services,
Inc., P.O. Box 1351, Peioia, IL 61654, (309) 697-2122; The Commercial Buildings
Group of Honeywell, Inc., Arlington Heights, IL 60004-1472 (contact local
Honeywell office); Barber-Colman, Environmental Controls Division, P.0. Box
2940, Love Park, IL 61123-2940, (815) 877-1241; or an approved factory
fabricated equal in accordance with Specification Section 15950. Field
fabricated panels are not acceptable DDC by the EMCS vendor is an acceptable
alternative to SLDG Panels.

.12.2 Paraneter Input and Display

Control paraneters shall be entered and di splayed directly, in the correct

engi neering units, through a series of keystrokes on a front-panel display with
a 3-1/2 digit, 7-segnment display, with decimal point and polarity indication
The use of this display shall allow nanual interrogation of setpoint, node
constants, and val ues of the process variable and output.

.12.3 Controller Electrical Requirenents

Each controller shall be powered by 120 volts ac. Power consunption shall not
be greater than 25 watts. Each controller shall provide electrical noise

i sol ation between the ac power line and the process variable input, renote
setpoint input, and output signals and of not less than 100 db at 60 Hz conmon-
node rejection ratio, and not less than 60 db at 60 Hz nornal -nbde rejection
ratio.

.12.4 Controller Accuracy

The controller shall have an accuracy of plus or mnus 0.30 percent of input
span, plus or minus 1 digit.

.12.5 Sel f-Tuning

The controller self-tuning operation shall apply proportional, integral, and
derivative nodes of control and shall nodify the nbde constants as required
Self-tuning shall only be in operation when selected fromthe front panel

.12.6 Manual - Tuni ng

The control |l er manual -tuni ng operation shall provide proportional, integral

and derivative control nodes, or any conbination thereof, by neans of

i ndi vi dual node constant adjustnents. These adjustnents shall be set for the
appropriate value if a particular control node action is desired, or to zero if
that particular node is not desired. The proportional-nmpde constant shall be
adjustable fromO to 200 percent of input signal range, the integral -node
constant shall be adjustable fromO to 20 repeats per mnute, and derivative-
node constant shall be adjustable fromO to 5 mnutes.

.13 CONTROL DEVI CES AND ACCESSCRI ES

Control device and accessory input inpedance shall not exceed 250 ohns.
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2.13.1 Function Mdul es

Function nodul es shall accept mAdc anal og input signals to produce mAdc anal og
out put signals or contact output signals. Mdules shall have zero and span
adjustnents for anal og outputs, and setpoint adjustnents for contact outputs.
Modul e out put span accuracy shall be plus or mnus 1 percent of input span
Modul es shall be rail-nounted as shown. Power consunption shall be not greater
than 5 watts.

2.13.1.1 MninumPosition Switch and Tenperat ure- Set poi nt Devi ce

M ni mum position switch and tenperature-setpoint device shall accept a 1000
ohns potentioneter input and shall produce a steady anal og output. In
tenperature setpoint applications the potentioneter shall be single-turn
suitable for wall nounting, enclosed in a |locking netal or heavy duty plastic
encl osure and shall have a graduated dial corresponding to the range of the
setpoint adjustrment. In a mninmmposition switch application the
potentionmeter shall be nmounted on or internal to the mninum position swtch
The device shall have its input signal electrically or optically isolated from
output. Munting socket shall be an 8 pin base with pins 1, 2, 3 ac power
input, 4, 5, 6 input signal, 7, 8, output signal

2.13.1.2 Signal-lnverter Mdul es

Signal inverter shall accept an anal og input signal and shall have sufficient
out put capacity to drive the output signal through a circuit with an inpedance
of not | ess than 600 ohns. The output shall be electrically isolated fromthe
i nput and the device shall have a noisture resistant coating. Mounting socket
shall be an 8 pin base with pins 1, 2, 3 ac power input, 4, 5 6 input signal
7, 8, output signal

2.13.1.3 High-Low Signal Selector

Hi gh-1 ow si gnal -sel ector nodul es shall accept anal og i nput signals and sel ect
either the highest or the |owest input signal as the output signal. The signa
sel ector shall be powered by 120 Vac and the output signal shall be
electrically isolated fromthe input signal

2.13.1.4 Sequencer Mddules (Dual Limt A arn

Sequencer nodules (dual limt alarns) shall accept an anal og i nput signal and
shal | provide two contact closure outputs. Each output shall have an

adj ust abl e i ndependent contact setpoint with an adjustable sw tching
differential range between 1 percent and 100 percent of the input span. The
setpoi nt shall be adjustable between 0 percent and 100 percent of the input
span. Setpoint and switching differential (dead band) adjustnent
potentioneters shall be internal, top-accessed potentioneters or screws.
Sequencers shall return all contacts to their zero input signal condition when
power is interrupted. The device shall have npisture resistant coating

2.13.1.5 Loop Driver Modul es

Loop driver nodul e shall accept an anal og input signal and shall have a circuit
i nput inpedance not greater than 100 ohms. The | oop driver nodule shall have
sufficient output capacity to drive the output signal through a circuit with an
i npedance range of not |ess than 1000 ohns. The output shall be electrically

i solated fromthe i nput and the device shall have npisture resistant coating
Mounti ng socket shall be an 8 pin base with pins 1, 2, 3 ac power input, 4, 5,
6 input signal, 7, 8 output signal
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2.13.2 Relays

Rel ays shall be 2-pole, double-throw (2PDT) with a 10-anpere resistive rating
at 120 Vac, and shall have an encl osed 120-Vac coil with 8 pin bl ade
connectors, and a matching rail-nounted socket. Power consunption shall not be
greater than 3 watts

2.13.3 Tine-Delay Rel ays

Time delay relays shall be 2PDT with 8 pin connectors, dust cover, and a
mat chi ng rail -mounted socket. Adjustable timng range shall be 0 to 5 mnutes.
Power consunption shall be not greater than 3 watts

2.13.4 Current Sensing Rel ays

Current sensing relays shall provide a normally-open contact rated at a m ni num
of 50 volts peak and 1/2 anpere or 25 VA, noninductive. There shall be a
singl e hole for passage of current carrying conductors. The devices shall be
sized for operation at 50 percent rated current based on the connected | oad

Vol tage isolation shall be a mninmum of 600 volts.

2.13.5 Tinme d ocks

Each tine clock shall be a 365-day programable tinmng device with 4

i ndependently tinmed circuits. Each clock shall have a manual scheduling keypad
and an al phanuneric display of all timng paraneters. Timng paraneters shal
include: date in Gegorian calendar for nonth, day and day-of-nonth

i ndi cation; and 24-hour tine-of-day display, with one-mnute resolution for
programm ng the ON and OFF tinmes for each circuit. Each clock shall allow
programm ng of each circuit for 12 holiday periods for either ON or OFF events
for any selected duration of the 365-day program Each clock shall have
capacity for progranmng 4 ON events and 4 OFF events per day for each circuit.
The programed events shall be assignable to a 365-day schedule. Each cl ock
shal | have automatic Standard Tinme and Daylight Saving Tinme adjustnent, by

i nput of the appropriate dates. Each tine clock shall have automatic | eap year
correction. Each clock shall be provided with 4-day battery backup. Power
consunption shall not be greater than 10 watts

2.13.6 Current-to-Pneumatic (IP) Transducers

The transducers shall be 2-wire current-to-pressure transmtters that convert a
4-t0-20 nmAdc input signal to a 21 to 103 kPa, (3 to 15 psig), or a 103 to 21
kPa, (15 to 3 psig), pneumatic output, with a conversion accuracy of plus or

m nus 2 percent of full scale, including linearity and hysteresis. |nput

i npedance shall not exceed 250 ohns. Air consunption shall not be greater than
0.12 L/s (0.25 scfm.

2.13.7 Direct Current (DC) Power Supply

One DC power supply shall be used to power all transmitters connected to the
control panel. The power supply shall be 24 Vdc at not |ess than 1.2 anperes,
with a peak-to-peak ripple not to exceed 0.03 percent of output voltage. Each
power supply shall have a fused input, and shall be protected from voltage
surges and powerline transients. The power supply output shall be protected
agai nst overvoltage and short circuits.

2.13.8 Power Line Conditioner (PLC
PLCs shall be furnished for each controller panel. The PLCs shall provide both

vol tage regul ati on and noise rejection. The PLCs shall be of the ferro-
resonant design, with no noving parts and no tap switching, while electrically
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i solating the secondary fromthe power line side. The PLCs shall be sized for
125 percent of the actual connected kva | oad. Characteristics of the PLC shal
be as foll ows:

a. At 85 percent |load, the output voltage shall not deviate by nore than
plus or minus 1 percent of nom nal voltage when the input voltage
fluctuates between mnus 20 percent to plus 10 percent of nom na
vol t age

b. During |load changes of zero to full |oad, the output voltage shall not
deviate by nore than plus or mnus 3 percent of nominal voltage. Ful
correction of load swtching disturbances shall be acconplished within
5 cycles, and 95 percent correction shall be acconplished within 2
cycles of the onset of the disturbance

c. Total harnonic distortion shall not exceed 3-1/2 percent at full |oad

2.14 PILOT LI GHTS AND MANUAL SW TCHES

Pilot lights and switches shall be rectangul ar devices arranged in a horizonta

matri x as shown. Monentary switches shall be non-illum nated. |nterl ocking
swi tches shall have separately illum nated sections. Split |legend |ights shal
have separately illum nated sections. Device illumnation shall be by light-

emtting di ode or neon | anp.
2.15 HVAC SYSTEM CONTROL PANELS
2.15.1 Panel Assenbly

The control panel shall be factory assenbl ed and shipped to the job site as a
single unit. The panel shall be fabricated as shown, and the devices shall be
nount ed as shown. Each panel shall be fabricated as a bottomentry connection
poi nt for control-systemelectric power, control-systemmin air source,
control -systemw ring, pneumatic tubing, interconnection of control systens,

i nterconnection of starters and external shutdown devices, and energy

noni toring and control systens (EMCS) interface. Each panel shall have an
operating tenperature rise of not greater than 11 degrees C (20 degrees F)
above an anbi ent tenperature of 38 degrees C (100 degrees F).

2.15.2 Panel Electrical Requirenents

Each control panel shall be powered by nominal 120 volts ac, fused at 5 anps,

term nating at the panel on term nal blocks. Instrunent cases shall be
grounded. Interior panel, interior door, and exterior panel enclosure shall be
grounded

2.15.3 Encl osure

The encl osure for each panel shall be a NEMA 12 single-door wall-nmounted box
conform ng to NEMA 250, with continuous hinged and gasketed exterior door with
print pocket and key | ock, continuous hinged interior door, interior back
panel , and ventilation |louvers in back surface as shown. Inside finish shall be
white enanel, and outside finish shall be gray priner over phosphatized

surf aces.

2.15.4 Mounting and Labeling

Controllers, pilot lights, switches, IPs, and pressure gauge shall be nounted
on the interior door as shown. Power conditioner, fuses and dupl ex outl et

shal |l be mounted on the interior of the cabinet as shown. Al other conponents
housed in the panel shall be nmounted on the interior back panel surface of the
encl osure, behind the door on rails as shown. Controllers and gauges nounted
on the front of the inner door shall be identified by a plastic or neta
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nanepl ate as shown that is nechanically attached to the panel. Function

nodul es, relays, tinmeclocks, IP transducers, DC power supply, and other devices
interior to the panel shall be identified by a plastic or nmetal naneplate that
is mechanically attached to the panel. The nanepl ate shall have the

i nscription as shown. Lettering shall be cut or stanped into the nameplate to
a depth of not less than 0.4 nm (1/64 inch), and shall show a contrasting
color, produced by filling with enanel or |acquer or by the use of a | am nated
material. Painting of lettering directly on the surface of the interior door
or panel is not pernmtted

.15.5 Wring and Tubi ng
.15.5.1 Current-to-Pneunatic Transducers (IP)

Current-to-pneunatic transducers (I P) shall be piped to bul khead fittings in
the bottom of the panel with a 50 mm (2 inch) |oop to accommpdate |IP
repl acenent and shall be wired to identified term nal bl ocks.

.15.5.2 Panel Wring

I nterconnections Wring shall be installed in wiring ducts in such a way that
devi ces can be added or replaced without disturbing wiring that is not affected
by the change. Wring to all devices shall have a 100 nm (4 inch) wiring | oop
in the horizontal wiring duct at each wiring connection. There shall be no
wiring splices within the control panel. Al interconnections required for
power or signals shall be nmade on device termnals or panel term nal bl ocks,
with not nmore than two wires connected to a termninal

.15.5.3 Panel Term nal Bl ocks

Term nal bl ocks shall be arranged in groups as shown. [|nstrunent signa
grounds at the sanme ground reference | evel shall end at a grounding term na
for connection to a common ground point. Wring-shield grounds at the sane
reference level shall end at a grounding term nal for connection to a conmpn
ground point. Gounding term nal blocks shall be identified by reference

| evel

.15.5.4 Wring ldentification

Al wiring connected to controllers, tinme clocks and function nodul es shall be
identified by function and polarity with full word identifiers, i.e., process
variabl e input, renote setpoint input and control output.

.15.6 EMCS Term nal Bl ocks

Term nal bl ocks shall be provided for connections to EMCS as shown. Anal og
signals shall require only the renoval of junpers to interface to EMCS

.16 COVPRESSED- Al R STATI ONS
.16.1 Air-Conpressor Assenbly

The air conpressor shall be a high-pressure conpressing unit with electric
notor. The conpressor shall be equipped with a notor with totally encl osed
belt guard, an operating-pressure switch, safety-relief valves, gauges, intake
filter and intake silencer, and conbination type nmagnetic starter with
undervol tage protection and thernal -overl oad protection for each phase, and
shal | be supported by a steel base mounted on an air storage tank. The air
conpressor shall provide the conpressed air required for control operation
whi |l e operating not nore than one-third of the tinme. The air storage tank
shal|l be fabricated for a working pressure of not |less than 1380 kPa, (200
psig), and constructed and certified in accordance with ASME BPV VIIl Dv 1
The tank shall be of sufficient volune so that no nore than six conpressor
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starts per hour are required with the starting pressure switch differential set
at 140 kPa. (20 psig). The tank shall be provided with an autonatic condensate
drain trap with manual override feature

.16.2 Conpressed-Air Station Specialties
.16.2.1 Refrigerated Dryer, Filters and, Pressure Regul ator

A refrigerated dryer shall be provided in the air outlet line of the air
storage tank. The dryer shall be of the size required for the full delivery
capacity of the conpressor. The air shall be dried at a pressure of not |ess
than 483 kPa (70 psig) to a tenperature not greater than 2 degrees C (35
degrees F). The dryer shall be provided with an automatic condensate drain
trap with manual override feature. The refrigerant used in the dryer shall be
one of the fluorocarbon gases and have an Ozone Depl etion Potential of not nore
than 0.05. A 5 micron prefilter and coal escing-type 0.03 mcron oil renova
filter with shut-off valves shall be provided in the dryer discharge. Each
filter bowl shall be rated for 1034 kPa (150 psig) nmaxi mum working pressure. A
pressure regulator, with high side and | ow side pressure gauges, and a safety
val ve shall be provided downstreamof the filter. Pressure regulators of the
relieving type shall not be used

.16.2.2 Flexible Pipe Connections

The flexible pipe connectors shall be designed for 1034 kPa (150 psig) and 121
degrees C (250 degrees F) service, and shall be constructed of rubber

tetrafl uoroethyl ene resin, or braided corrosion-resistant steel, bronze, nonel
or gal vani zed steel. The connectors shall be suitable for the service intended
and nmay have threaded or soldered ends. The length of the connectors shall be
as recommended by the manufacturer for the service intended

.16.2.3 Vibration-lsolation Units

The vibration-isolation units shall be standard products with published | oading
rati ngs, and shall be single rubber-in-shear, double rubber-in-shear, or spring

type.
.16.2.4 Conpressed Air Piping

Control air delivered to the systemshall conformto | SA S7.0.01. Air lines
for pneunmatic controls shall be seam ess copper tubing or nonnetallic tubing
Copper tubing shall be hard-drawn in exposed areas and either hard-drawn or
anneal ed in conceal ed areas. Only tool -nmade bands shall be used. Fittings for
copper tubing shall be brass or copper solder joint type except at connections
to apparatus, where fittings shall be brass conpression type. Nonnetallic
tubi ng shall be conpounded from pol yet hyl ene, neeting the stress crack test of
ASTM D 1693. Nonnetallic individual tube polyethylene or multitube instrunment
tubing bundl e shall be classified as flanme retardant under UL 94. The

pol yet hyl ene material shall be rated as sel f-extinguishing when tested in
accordance with ASTM D 635. Air lines concealed in walls shall be hard-drawn
copper tubing or nonnmetallic tubing in rigid conduit. Terminal single lines
shal | be hard-drawn copper tubing, except when the run is |less than 300 mm (12
inches) in length, flexible polyethylene may be used. Nonnetallic tubing will
not be used for applications where the tubing could be subjected to a
tenperature exceeding 55 degrees C (130 degrees F). Fittings for nonnetallic
tubing shall be for instrunent service and nmay be brass or acetal resin of the
conpressi on or barbed push-on type
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3 EXECUTI ON
3.1 GENERAL | NSTALLATI ON CRI TERI A

The HVAC control systemshall be installed and ready for operation, as
specified and shown. Dielectric isolation shall be provided where dissimlar
netal s are used for connection and support. Penetrations through and nounting
holes in the building exterior shall be nade watertight. The HVAC contro
systeminstall ation shall provide clearance for control system nai ntenance by
mai nt ai ni ng access space between coils, access space to mxed-air plenuns, and
ot her access space required to calibrate, renove, repair, or replace contro
system devices. The control systeminstallation shall not interfere with the
cl earance requirenents for nechanical installation shall not interfere with the
cl earance requirenments for mechanical and el ectrical system naintenance

3.1.1 Device Muunting Criteria

Devi ces nmounted in or on piping or ductwork, on building surfaces, in
nmechani cal /el ectrical spaces, or in occupied space ceilings shall be installed
in accordance with manufacturer's reconmendati ons and as shown. Control devices
to be installed in piping and ductwork shall be provided with all required
gaskets, flanges, thermal conpounds, insulation, piping, fittings, and manua
val ves for shutoff, equalization, purging, and calibration. Strap-on
tenperature sensing elenents shall not be used except as specified

3.1.2 Wring Criteria

Wring external to control panels, including | owvoltage wiring, shall be
installed in netallic raceways. Wring shall be installed wi thout splices
bet ween control devices and HVAC control panels. Cables and conductors shal
be tagged at both ends, with the identifier shown on the shop drawi ngs, in
accordance with the requirenments of Section 16415 ELECTRI CAL WORK, | NTERI OR
O her electrical work shall be as specified in Section 16415 ELECTRI CAL WORK,
| NTERI OR and as shown.

3.1.2.1 Power-Line Surge Protection
Equi pnrent connected to ac circuits shall be protected from powerline surges.
Equi pnent protection shall neet the requirenents of | EEE C62.41. Fuses shal
not be used for surge protection

3.1.2.2 Surge Protection for Transmitter and Control Wring
HVAC system control panel equi pnment shall be protected agai nst surges induced
on control and transmitter wiring installed outside and as shown. The equi pnent
protection shall be tested in the nornal node and in the common node, using the
foll owi ng two wavef or ns:

a. A 10-nmicrosecond by 1000-ni crosecond waveformwi th a peak vol tage of
1500 volts and a peak current of 60 anperes.

b. An 8-mcrosecond by 20-nm crosecond waveformwi th a peak vol tage of
1000 volts and a peak current of 500 anperes.

3.1.2.3 Controller Qutput Loop Inpedance Linitation
Control |l er output |oops shall be constructed so that total circuit inpedance

connected to the anal og output of a single-loop controller shall not exceed 600
ohns.
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.2 CONTROL SYSTEM | NSTALLATI ON
.2.1 Danper Actuators

Actuators shall not be nounted in the air stream Miltiple actuators operating
a conmon danper shall be connected to a common drive shaft. Actuators shall be
installed so that their action shall seal the danper to the extent required to
mai ntai n | eakage at or below the specified rate and shall nove the bl ades

snoot hly.

.2.2 Local Gauges for Actuators

Pneumati ¢ actuators shall have an accessi ble and visible receiver gauge
installed in the tubing lines at the actuator as shown.

.2.3 RoomInstrunment Munting

Room i nstrunents shall be nounted so that their sensing elenents are 1.5 m (5
feet) above the finished floor unless otherwi se shown. Tenperature setpoint
devi ce shall be recess mounted

.2.4 Snoke Detectors

Duct snoke detectors shall be provided in supply and return air ducts in
accordance w th NFPA 90A.

.2.5 Manual Energency Fan Shutdown Switches

Manual energency fan shutdown switches shall be provided for air distribution
fans in accordance with NFPA 90A. Switches shall be the manual -reset type
Swi tches shall be located and nounted in an accessi bl e manner, approxinmately
1.2 m48 inches above the finished floor. Switches shall be properly
identified in etched rigid plastic placards.

.2.6 Low Tenperature-Protection Thernostats

For each 1.8 square neters (20 square feet) of coil-face area, or fraction
thereof, a thernostat shall be provided to sense the tenperature at the

| ocati on shown. The thernpstat sensing elenment shall be installed in a
serpentine pattern

.2.7 Averagi ng-Tenperature Sensing Elenents

Sensing el enents shall have a total-elenent nminimumlength equal to 3.3 |inear
neter per square neter one |inear foot per square foot of duct cross-sectiona
ar ea.

. 2.8 Foundations and Housekeepi ng Pads

Foundati ons and housekeepi ng pads shall be provided for the HVAC control system
air conpressors

.2.9 Conpressed-Air Stations

The air-conpressor assenbly shall be nounted on vibration elimnators, in
accordance with ASME BPV VIII Div 1 for tank clearance. The air line shall be
connected to the tank with a flexible pipe connector. Conpressed-air-station
specialties shall be installed with all required tubing, including condensate
tubing to a floor drain

.2.10 Duct Static-Pressure Sensing Elenments and Transmitters

The duct static-pressure sensing el enent and transmitter sensing point shall be
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| ocated at 75% to 100% of the di stance between the first and last air term na
units.

.2.11 Indication Devices Installed in Piping and Liquid Systens

Gauges in piping systens subject to pulsation shall have snubbers. Gauges for
st eam servi ce shall have pigtail fittings with cock. Thernoneters and
tenperature sensing elenents installed in liquid systens shall be installed in
t her mowel | s.

.2.12 Control System Tubing

The control systemshall be installed so that pneumatic |ines are not exposed
to outside-air tenperatures. Air lines shall be conceal ed except in nmechanica
roons and ot her areas where other tubing and piping is exposed. Al tubes and
tube bundl es exposed to view shall be installed neatly in lines parallel to the
lines of the building. Tubing between panels and actuators in
nmechani cal /el ectrical spaces shall be routed so that the lines are easily
traceable. Air lines shall be tested periodically for |eaks during
installation. Air lines shall be purged of dirt, inpurities and noisture

bef ore connecting to the control equipnment. Air lines shall be nunber coded or
col or coded and keyed to the submttal drawings for future identification and
servicing the control system

.2.12.1 Pneunatic Lines In Mechanical/El ectrical Spaces

In mechani cal /el ectrical spaces, pneumatic |ines shall be plastic tubing or
copper tubing. Horizontal and vertical runs of plastic tubes or soft copper
tubes shall be installed in raceways dedi cated to tubing. The dedicated
raceways shall be supported every 1.8 m (6 feet) for horizontal runs and every
2.4 m(8 feet) for vertical runs. Tubing not installed in raceways shall be
hard- drawn copper tubing with sweat fittings and val ves, supported every 1.8 m
(6 feet) for horizontal runs and every 2.4 m (8 feet) for vertical runs.

.2.12.2 Pneunatic Lines External To Mechanical/El ectrical Spaces

Tubi ng external to mechanical/electrical spaces, when run in plenumceilings,
shal | be soft copper with sweat fittings, supported every 2.4 m (8 feet).
Tubing not in plenum spaces shall be soft copper with sweat fittings supported
every 2.4 m (8 feet) or shall be plastic tubing in raceways dedicated to

t ubi ng

.2.12.3 Connection to Liquid and Steam Li nes

Tubing for connection of sensing elenents and transnmitters to |liquid and steam
lines shall be copper with brass conpression fittings.

.2.12.4 Connection to Ductwork

Tubing for connection of sensing elenents and transnmitters to ductwork shall be
pl astic tubing.

.2.12.5 Tubing in Concrete

Tubing in concrete shall be installed in rigid conduit. Tubing in walls
containing insulation, fill, or other packing materials shall be installed in
raceways dedi cated to tubing

.2.12.6 Final Connection to Actuators

Fi nal connections to actuators shall be plastic tubing 300 mm (12 i nches) |ong
and unsupported at the actuator
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.2.12.7 Connection to HVAC Control Pane

A manual val ve shall be provided at each HVAC control panel to allow shutoff of
main air. Pneumatic connections to HVAC control panels shall be nade at

bul khead fittings. Final connections to HVAC control panel bul khead fitting
shal | be exposed tubing approximately 300 mm (12 i nches) |ong

.3 CONTROL SEQUENCES OF OPERATI ON
.3.1 System Requirenents

These requirenents shall apply to all prinmary HVAC systens unl ess nodified
herei n. The sequences describe the actions of the control system for one
direction of change in the HVAC process anal og vari able, such as tenperature,
hum dity or pressure. The reverse sequence shall occur when the direction of
change is reversed

.3.2 Sequence of Operation: AHU 01, AHU 02, AHU 03, AHU 04

.3.2.1 Description of the HVAC System

The air-handling system consists of a supply fan, pre-filter, filter,
heating coil, and cooling coil

.3.2.2 Ceneral Sequence of Operation

1. Supply fan off. Wien the fan is off, the cooling-coil valve and the outside-
air danper are closed. The heating-coil valve renains under space-
tenperature control.

2 Supply fan operating. Wien the fan is on, the cooling-coil valve is operated
as required by the systenis operational nbdes. The outside-air danper is
fully open. The heating-coil valve is nodulated to maintain space
tenperature

3. Control of supply fan. Unless the fan is stopped as a result of a safety
shutdown, it is on or off as required by the control system node of
operation

4. Safety shutdown of the fan. The control system shuts down the fan if there
is alowtenperature condition, or if snoke is detected

5. Lowtenperature detection. On a fall in tenperature to its setpoint, a | ow
tenperature-protection thernostat stops the supply fan. To restart the fan
the thernostat and the control panel nust be manual ly reset.

6. Snpoke detection. Duct-snoke detectors stop the supply fan whenever either
detects the presence of snoke. To restart the fan, the snoke detectors and
control panel nust be manually reset.

7. Filter condition. Filter condition is nonitored by a pressure gauge and a
differential -pressure switch. When the rise in pressure-drop across the
filter reaches the switch setpoint, the switch turns on a pilot |ight.

8. Space-tenperature control. On a rise in space tenperature, the heating-coi
valve is nodul ated toward closed. On a further rise in space tenperature,
the cooling-coil valve is nodul ated toward open. The reverse occurs on a
fall in tenperature.

9. Unoccupi ed node of operation. Throughout the unoccupi ed node, the outside-

air danper and the cooling-coil valve renmain closed. The outside-air danper
and supply fan are cycled by the systenmis night thernbstat to maintain its
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lowlimt space-tenperature setpoint. In the unoccupi ed node of operation
only one of the two AHU s serving each of the hangars is available for
cycling as described above.

10. Occupied node of operation. The supply fan runs continuously, and the
outside-air danper is fully open as previously described. |In the occupied
node of operation, only one of the two AHU s serving each hangar is placed in
operation. The other AHU s serving each hangar remain in the unoccupi ed node
of operation

11. Painting node of operation. A hand switch (HS) is located in each hangar as
shown on Sheet ML 1. The hand switch shall have two positions |abeled
“NORMAL MODE” and “PAINTING MODE”. Wen the painting node of operation is
initiated for a particular hangar by manual ly placing the hand switch in the
“painting node”, both AHU s serving that hangar are placed in the occupied
node of operation. As long as the hand switch is in the “painting node”
position, the AHU s renain in the painting node of operation and overrides
the unoccupied node initiated by the tinme clock. The AHU s return to the
occupi ed or unoccupi ed node of operation as descri bed above when the hand
switch is manually switched to the “nornmal node”.

12. Sequencing. Wen the systemis placed in the occupi ed node of operation, one
of the AHU s serving each hangar is activated and runs continuously until the
unoccupi ed node of operation is initiated and the hand switch dedicated to
that hangar is manually placed in the “normal nobde” position. The sanme two
AHU s activated in the occupi ed node of operation are available for cycling
in the unoccupi ed node of operation as descri bed above. The other two AHU s
are available as required for the painting node of operation as described
above. Each tine the occupi ed node of operation is initiated, all four of
the AHU s are sequenced so that the duty cycle for all AHU s is approxi mately

equal

13. If a hangar door or its integral man door remmins open for a period of 5
consecutive mnutes, then the AHU s dedicated to that hangar will be turned
off and will remain off until the hangar door and man door have been cl osed

for 5 consecutive m nutes.
.3.2.3 Detail ed Sequence of operation

1. Wen the tinme-clock CLK-01 occupied contacts close, relays R-XX01 and R-
XX02 are energized, the outside-air danper opens and pilot |ight PL-XX01
is turned on. The nornally-open contacts of relay R-XX03 prevent relay R-
XX04 from being energi zed. Wen the outside-air danmper is fully open, the
contacts of relay R XX03 are closed and the contacts of relay R-XX04
energi ze the supply fan. The auxiliary contacts of the supply-fan starter
energize relay R XX08 and, with the contacts of relay R-XX01, energizes
pneurmati c val ve EP- XX01, which allows the space-tenperature controller to
control cooling-coil valve VLV-XX02. Tenperature-setpoint device TSP-XX01
provides the nmeans for adjusting the setpoint of space-tenperature
control l er TC XX01

2. Space-tenperature proportional only controller TG XX01, wth its
tenperature transmitter TT-XX01, on a rise in space tenperature nodul ates
the heating-coil valve toward closed. On a further rise in tenmperature,
the cooling-coil valve is nodulated toward fully open. The reverse occurs
on a fall in tenperature. At the conclusion of the occupied node, relay
R- XX01 is de-energized and, through its contacts, relay R XX02 is de-
energi zed, closing the danpers; pneumatic valve EP-XX01 is de-energized,
cl osing cooling-coil valve VLV-XX02. Heating-coil valve VLV-XX01l is
al ways under control of tenperature controller TC- XX01

3. On a fall in tenmperature to its setpoint, |owtenperature-protection
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3.3.3

3.3.3.

t hernostat TSL-XX01 opens its set of closed contacts in the supply-fan
circuit, de-energizing the supply fan. A set of open contacts in |ow
t enperature-protection thernostat TSL-XX01 cl oses, energi zing relay R-XX05
and lighting pilot light PL-XX04. The contacts of relay R XX05 energize
relay R XX07. One set of the contacts of relay R-XX07 locks in relay R
XX07, and the other set de-energizes the supply fan. To restart the fan
after shutdown, both | owtenperature thernopstat TSL-XX01 and the contro

panel mnmust be manually reset. The control panel is reset by nmomentarily
depressing manual switch HS- XX02.

When snoke detector SMK-XX01 detects the presence of snoke, its normally-
cl osed contacts in the supply-fan starting circuit open, de-energizing the
supply fan. The normally-open contacts of the snmoke detector(s) close,
energizing relay R-XX06 and lighting snmoke pilot |ight PL-XX05. The
contacts of relay R XX06 energize relay R-XX07. One set of the contacts
of relay R-XX07 closes to lock in R XX07, and the other set of contacts,
in the supply-fan starter circuit, opens. To restart the fan, the snoke
detectors nmust be manual ly reset and the HVAC panel nust also be reset by
depressing nmomentary switch HS- XX02.

Di fferential -pressure gauges DPl-XX01 and DPI-XX02 across the filter
provide local indication of filter loading. On a rise in pressure drop
across the filter to its setpoint, differential-pressure switch DPS-XX01
and DPS-XX02 turn on pilot lights PL-XX02 and PL-XX03, respectively.

When the occupi ed contacts of time clock TC-XX01 open to end the occupied
node and i ndex the systemto the unoccupi ed node, relays R XX01 and R- XX02
are de-energized and pilot light PL-XX01 is turned off. The contacts of
rel ay R XX02 open, de-energizing the supply fan, closing the outside-air
danper, and placing the system s night thernostat TSL-XX02 in control of
t he supply fan.

Sequence of Operation: EF-01, EF-02, EF-03, AND EF-04

1 General Sequence of Operation

The exhaust fans serving the corrosion control facility are controlled by the
differential pressure that exists between the individual hanger bays and the
anbi ent condition for Laughlin AFB. The pressure inside each hanger shall be
mai ntained at a slightly positive reading when conpared to the outside
condition. Two exhaust fans are dedicated to each of the hanger bays, with
one of the fans having a variabl e speed drive while the other fan is equi pped
with a constant speed drive. As the dedicated AHU s for each hanger bay
respond to the ventilation denmand within the hangar area, the differentia
pressure transnitter signals the exhaust controller to “ranp-up” the

vari able speed driven fan for nmmintenance of the desired set-point. The
variable speed fan will continue to “ranp-up” in a effort to reach the
desired set-point until the fan drive reaches 90-percent of the maxi num
speed, at which point, the exhaust controller will initiate the constant
speed fan and “ranp-down” the variable speed fan to a mniml setting. The
controller will again “ranp-up” the variable speed drive fan until the

desired set-point is achieved

The two AHU s, serving each hanger bay have constant speed fans that operate
in two different nodes. Under the first node (occupi ed node), only one of
the AHU s operates, while the second node (painting nobde) requires the
operation of both AHUs. Qperations under the first node would require only
one exhaust fan to operate in order to neet the desired differential pressure
set-point. The second node of operation would require both dedicated exhaust
fans to operate in order to achieve the desired set-point.
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3. The shutting down of the exhaust systemis simlar to the “ranping-up” of the
fans. The exhaust controller “ranps-down” the variable speed driven fan for
mai nt enance of the desired set-point. The variable speed fan will continue
to “ranp-down” in an effort to reach the desired set-point until the fan
drive reaches the mni mum speed, at which point, the exhaust controller will
shut -down the constant speed fan and “ranp-up” the variable speed fan to the
mexi mum setting. The controller will again “ranp-down” the variable speed
drive fan until the desired set-point is achieved

3.3.3.2 Detail ed Sequence of Operation

1. Energizing exhaust fans EFO1 and EFO4 is identical to the energizing sequence
established for the air handling systens detailed in the sequence of
operati on: AHU- 1. AHU- 2, AHU- 3, AHU- 4. Differential pressure
indicator/transmtter DPIT10-01, and DPIT14-01 | ocated in hanger bay areas
No.1 and No.2 respectfully, provides the differential pressure signal to the
Single Loop Digital Controllers, (SLDCs), PCl0-01 and PCl4-01. The
proportional controllers, on rise of area differential pressure, increases
t he speed of exhaust fan(s) EFO1l and EF04, respectfully.

2. Variable frequency drives vfdO0l and vfd02 provi des percent of maxi num speed
feedback to pcl0-01 and pcl4-01, for evaluation and display, respectfully.

3. At an indication of 90-percent of maxinmum fan speed, controllers PCl10-01
and/or PCl4-01 energizes relay R10-01 and/or R14-01, respectfully.
Corresponding relays initiate constant speed fans EF02 and/or EF03,
respectfully. Once energized, constant speed fans EF02 and EF0O3 will operate
a mninmm of 10-minutes regardless of status from PCL0-01 and PCl4-01,
respectful ly. Conversel y, once de-energized from the appropriate
controller, constant speed fans EF02 and EFO3 will not re-energize for a
period of 10-m nutes, regardless of the status from PCl0-01 and PCl4-01
respectful ly.

3.3.4 AIl-Ar Small Package Unitary System

A m croprocessor-based roomthernostat, |ocated as shown, with "HEAT- OFF- COOL" and
"AUTO ON' switches shall control the system Wen the switch is in the "HEATI NG'
position, the cooling unit shall be off, and heating shall be active. The
thernostat shall operate the condensing unit and systemfan to nmaintain the day
and ni ght setpoints as shown. Progranmmed occupi ed tinmes shall be considered "day"
and programed unoccupi ed tines shall be considered "night." Wen the switch is
in the "COOLI NG' position, the heating unit shall be off. The thernostat shal
operate the condensing units and system fan to mmintain the setpoint as shown
during the day. The condensing unit shall be off at night. Wen the switch is
in the "OFF" position, the systemshall be off. Wen the "AUTO ON' switch is in
the "ON' position, the systemfan shall run continuously. |In the "AUTO' position
the system fan shall operate whenever heating or cooling is required

3.3.5 Single Building Hydronic Heating with Hot Water Boiler

a. Al Mdes - The outside-air tenperature controller shall accept a signa
at its process variable input froma sunshiel ded outside-air tenperature
sensing elenent and transnmitter |ocated as shown. The outside-air
tenperature controller process variable relay contact output shall start
and stop the distribution punp HWP-1, boiler punp CP-1, and boiler HWB-1
at the outside-air tenperatures shown. The anal og output of the outside-
air tenperature controller shall send a signal to the renpte setpoint
i nput of the primary hydronic-heating systemtenperature controller to
reset the hydronic-heating supply tenperature setpoint in a linear
schedul e based on the outside-air tenperature as shown. The hydronic-
heating supply tenperature controller shall accept a signal at its
process variable input froma tenperature sensing elenent and transmtter
| ocated in the hydronic-heating supply line and the controller output
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shal | nodul ate the hydronic-heating systemcontrol valve to maintain the
reset schedul e setpoint in the hydronic-heating supply |line

b. QOccupied Mdde - Wien the tine clock places the systemin the occupied
node, a space-tenperature sensing element and transmitter |ocated as
shown shall signal a space-tenperature controller which shall maintain
the setpoint as shown by nodul ati ng the secondary-hydroni c-system zone
val ve. In this node of operation, the controller setpoint shall be
adjustable fromthe sensor and transmtter |ocation

c. Unoccupi ed Mode - Wien the tine clock places the systemin the unoccupi ed
node, the setpoint of the controller shall be as shown and shall be
adj ustabl e at the HVAC control panel

3.4 COW SSI ONI NG PROCEDURES
3.4.1 Ceneral Procedures
3.4.1.1 Evaluations

The Contractor shall nmake the observations, adjustnents, calibrations,
neasurenents, and tests of the control systens, tune the controllers, set the tine
cl ock schedul e, and nake any necessary control -systemcorrections to ensure that
the systens function as described in paragraph CONTROL SEQUENCES OF OPERATI ON
The Contractor shall permanently record, on system equi pnent schedule, the fina
setting of controller proportional, integral and derivative constant settings,
setpoi nt, nmanual reset setting, nmaxi mum and m ni mum controller output, and ratio
and bias settings, in units and termi nology specific to the controller

3.4.1.2 |tem Check

An itemby-itemcheck of the sequence of operation requirenment shall be perforned
using Steps 1 through 4 in the specified control system comm ssioni ng procedures.
Steps 1, 2, and 3 shall be perforned with the HVAC system shutdown; Step 4 shal
be performed after the HVAC systens have been started. Signals used to change the
node of operation shall originate fromthe actual HVAC control device intended for
t he purpose, such as the tine clock. External input signals to the HVAC contro
panel (such as EMCS, starter auxiliary contacts, and external systens) may be
sinmulated in Steps 1, 2, and 3. Wth each operational -node change signal, pilot
i ghts and HVAG panel output-relay contacts shall be observed to ensure that they
function. Al termnals assigned to EMCS shall be checked and observed to ensure
that the proper signals are avail able

3.4.1.3 Wather-Dependent Test Procedures

Weat her - dependent test procedures that cannot be perforned by simulation shall be
performed in the appropriate climatic season. When sinmulation is used, the
Contractor shall verify the actual results in the appropriate season

3.4.1.4 Configuration
The Contractor shall configure each controller for its specified service
3.4.1.5 Two-Point Accuracy Check

A two-point accuracy check of the calibration of each HVAC-control -system sensi ng
el ement and transmitter shall be perforned by conparing the HVAC control - pane

readout to the actual value of the variable neasured at the sensing el enent and
transmitter or airflow nmeasurenment station |ocation. Digital indicating test
instrunents shall be wused, such as digital thernoneters, notor-driven
psychroneters, and tachoneters. The test instrunents shall be at |east twice as
accurate as the specified sensing elenent-to-controller readout accuracy. The
calibration of the test instrunents shall be traceable to N ST standards. The
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first check point shall be with the HVAC systemin the shutdown condition, and the
second check point shall be with the HVAC system in an operational condition.
Cal i bration checks shall verify that the sensing elenment-to-controller readout
accuracies at two points are within the specified product accuracy tol erances.
If not, the device shall be recalibrated or replaced and the calibration check
r epeat ed

.4.1.6 Insertion, |nmersion Tenperature

I nsertion-tenperature and i nersion-tenperature sensing elenent and transmtter-
to-controller readout calibration accuracy shall be checked at one physical
| ocation along the axis of the sensing el enent.

.4.1.7 Averaging Tenperature

Aver agi ng-tenperature sensing element and transmitter-to-controller readout
calibration accuracy shall be checked every 1/2 neter (2 feet) along the axis of
the sensing element in the proxinmity of the sensing elenment, for a naxi mumof 10
readi ngs. These readi ngs shall then be averaged

.4.1.8 Controller Stations

The Contractor shall use the controllers' MANUAL/ AUTOVATI C stations as the neans
of mani pul ating control devices, such as danpers and val ves, to check | P operation
and to effect stable conditions prior to naking nmeasurenent checks.

.4.1.9 Controller-Tuning Procedure

The Contractor shall performa controller-tuning procedure, which shall consist
of setting the initial proportional, integral, and derivative (PID) nobde
constants, controller setpoints, and | ogging the settings. Tuning shall be self-
tuning operation by the controller unless manual tuning is necessary.

.4.1.10 Controller Mnual - Tuni ng Procedure

Where required, the controller nanual -tuni ng procedure shall be perforned in three
st eps. Using a constant-tenperature-setpoint controller as an exanple, these
steps are

a. Step A

(1) The controll er MANUAL/ AUTO station shall be indexed to the AUTO
position and the integral- and derivative-nbpde constants set to zero

(2) The proportional -nobde constant shall be set to an initial setting
of 8 percent. (This corresponds to 18.6 kPa per degree C 1.5 psig per
degree F or 3.6 ma per degree C 2.0 ma per degree Fproportional
controller output change for a 55.5 degree C 100 degree F transnitter
span.) This causes the controller output signal to vary fromlive zero
output to full output for an input signal change representing an 4.5
degree C 8 degree F change

(3) Controllers for other variables, such as relative humdity and
static pressure, shall have their proportional-node constants set
initially in a simlar manner for an achi evabl e out put range proporti onal
to the transmitter span

b. Step B
(1) The controller tenperature setpoint shall be set at any achievable
t enperature. The controller output and transmtter input shall be
observed
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(2) If the transmitter input continuously oscillates above and bel ow t he
setpoint wthout settling at a fixed value, or if such oscillation
i ncreases, the proportional -node constant is too snall.

(3) If the proportional-node constant is too small, increase it in steps
until the transmtter input indicates stable control at any tenperature,
provided that the controller output is not at either extrene of the
out put range.

(4) If the tenperature control point slowy drifts toward or away from
the controller setpoint, the proportional-node constant is too |arge.
Its setting shall be decreased in steps until oscillations occur as
described in the preceding paragraphs, and then the setting shall be
i ncreased until stable control occurs.

(5) A step change in controller setpoint shall be introduced. This
shoul d cause the controller to overshoot the setpoint slightly, with each
subsequent overshoot peak value decreasing by a factor of 2/3 until
stabl e control is achieved at, above, or bel ow the setpoint.

(6) Next, the integral -node constant setting shall be increased in small
steps, and setpoint changes shall be introduced until control point and
controller setpoint coincide at stable control. This should happen
consistently after a setpoint change within a short tine, such as 5 to
10 mi nutes.

c. Step C

(1) Unless the HVAC process variabl e changes rapidly, the derivative-
node constant setting can remain at zero.

(2) |If derivative control is needed, the derivative-npde constant shall
be gradual 'y increased.

(3) Step changes in controller setpoint shall be introduced, and the
derivative-node constant setting adjusted until stable control is
achi eved.

3.4.1.11 Setting the Controller

After the controller manual -tuning procedure is conplete, the controller shall be
set at the setpoint as shown.

3.4.2 Unit Heater and Cabinet Unit Heater

The "OFF/ AUTO' switch shall be placed in the "OFF" position. Each space-
thernostat tenperature setting shall be turned up so that it nakes contact to turn
on the unit-heater fans. The unit-heater fans shall not start. The "OFF AUTO'
switch shall be placed in the "AUTO' position. The unit-heater fans shall start.
Each space-thernostat tenperature setting shall be turned down, and the unit-
heater fans shall stop. The thernostats shall be set at their tenperature
set points shown. The results of testing of one of each type of wunit shall be
| ogged.

3.4.3 AIl-Ar Small Packaged Unitary

The schedul es shall be nmanually entered for day-tenperature and ni ght-tenperature
set points as shown. The fan "AUTO ON' switch shall be set to "ON'. The tine
shall be manually entered as "DAY'. The heating-cooling switch shall be raised
to "HEATING' and cooling shall be off. The tenperature setpoint shall be raised
and heating shall start. The heating/cooling switch shall be set to "COOLI NG' and
heat shall be off. The tenperature setpoint shall be |lowered and cooling shall
start. The fan "AUTO ON' switch shall be set to "AUTO' and the foregoing
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procedure repeated. The fan shall start and stop automatically with the starting
and stopping of heating and cooling. The tine shall be manually entered as
"Nl GHT". The foregoing procedures shall be repeated. Wen the systemis verified
as operational, the correct "DAY'" and "N GHT" tenperature settings shall be
restored and the correct tinme restored. The power to the thernostat shall be shut
off and it shall be verified that the thernostat clock keeps tine. The results
of testing of one of each type of unit shall be |ogged

3.4.4 Single Building Hydronic-Heating with Hot Water Boiler
Steps for installation shall be as foll ows:

a. Step 1 - System Inspection: The HVAC system shall be observed in its
shut down conditi on. It shall be verified that power and main air are
avai |l abl e at the HVAC system control panel

b. Step 2 - Calibration Accuracy Check with HVAC System Shut down: Readings
shall be taken with a digital thernoneter at each tenperature-sensing
el ement | ocation. Each controller display shall be read, and the
thermoneter and controller-display readings | ogged. The calibration
accuracy of the sensing elenent-to-controller readout for outside-air
tenperature and system supply tenperature shall be checked

c. Step 3 - Actuator Range Adjustnments: A signal shall be applied to the
actuator using the controller "MANUAL/ AUTO' station in "MANUAL." The
proper operation of the actuators and positioners for all valves shal
be verified visually. The signal shall be varied fromlive zero of 4 ma
to 20 ma, and it shall be verified that the actuators travel from zero
stroke to full stroke within the signal range. It shall be verified that
all sequenced actuators nove from zero stroke to full stroke in the
proper direction, and nove the connected device in the proper direction
fromone extrene position to the other. Exanple: NC actuators are closed
at 4 ma and are open at 20 nm. The signal levels that nove the
controll ed device to its extrene positions shall be | ogged

d. Step 4 - Control-System Conmm ssi oni ng

(1) The outside-air tenperature controller "MANUAL/ AUTO' station shal
be indexed to the "MANUAL" position and the two-point calibration sensing
el ement-to-controller readout accuracy check for the outside-air
tenperature perforned. The controller proportional band adjustnent, the
set point, the manual reset, and the nmaxi mum controller output shall be
set to achieve the outside-air tenperature schedul e shown.

(2) A signal shall be applied to sinmulate that the outside-air
tenperature is above the setpoint shown. It shall be verified that punps
HWP-1 and CP-1 and boiler HWB-1 stop. A signal shall be applied to
sinmul ate that the outside-air tenperature is bel ow the setpoint shown.
It shall be verified that punps HWP-1 and CP-1 start and boiler HAB-1
oper at es.

(3) The systenms supply-tenperature controller "MANUAL/ AUTO' station
shal |l be indexed to the "MANUAL" position, and the two-point calibration
accuracy check of the sensing elenent-to-controller readout for the
system supply tenperature perforned. The controller shall be placed in
the renote-setpoint node. The renote setpoint for tenperature schedul e
shall be set as shown. The controller "MANUAL/ AUTO' station shall be
i ndexed to the "AUTO' position, and the controller setup and tuning
procedures perfornmed. The controller shall be set at a systemsupply
tenperature setpoint within the schedul e as shown and the node-const ant
setpoints logged. Signals of 8 na and 16 ma shall be sent to the renote
setpoint fromthe outside-air tenperature controller, to verify that the
controll er setpoint changes to the appropriate values. The outside-air
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tenperature controller's "MANUAL/ AUTO' station shall be indexed to
" AUTO, "

(4) An occupi ed-node signal shall be applied. Each space-tenperature
controller "MANUAL/ AUTO' station shall be indexed to "MANUAL." The
calibration accuracy check of sensing elenment-to-controller readout for
each space tenperature shall be perforned, and the values | ogged. The
controller shall be placed in the renote-setpoint node. The setpoint
lowend Iimt shall be set to 19 degrees C (66 degrees F) and the high-
end limt shall be set to 22 degrees C. (72 degrees F). The proper
action of the tenperature-setpoint device at the space-tenperature
sensing elenent and transmitter location shall be verified. Each
controll er "MANUAL/ AUTO' station shall be indexed to the "AUTO' position
and the controller-tuning procedure perforned. An unoccupi ed-node si gnal
shall be applied and it shall be verified that each controller's setpoint
changes to the unoccupi ed-node setting. The tenperature setpoint device
shal|l be set to the space-tenperature setpoint shown.

3.4.5 Single-Zone with Hydronic Heating and Cooling Coils; No Return Fan

Steps for installation shall be as foll ows:

a.

Step 1 - System Inspection: The HVAC system shall be verified in its
shutdown condition. Power and main air shall be available at the HVAC
system control panel. The outside-air danpers shall be closed, and the
cool ing-coil valve shall be closed

Step 2 - Calibration Accuracy Check with HVAC System Shutdown: Readi ngs
shall be taken with a digital thernoneter at each tenperature-sensing
el ement | ocation. Each controller display shall be read, and the
thermoneter and controller-display readi ngs | ogged. The calibration
accuracy of the sensing elenment-to-controller readout for outside-air
and space tenperatures shall be checked

Step 3 - Actuator Range Adjustnents: A signal shall be applied to the
actuator, using the controller "MANUAL/ AUTO' station in "MANUAL." The
proper operation of the actuators and positioners for all danpers and
val ves shall be verified. The signal shall be varied fromlive zero of
4 ma to 20 ma, and it shall be verified that the actuators travel from
zero stroke to full stroke within the signal range. It shall be verified
that all sequenced and parall el -operated actuators nove from zero stroke
to full stroke in the proper direction, and nove the connected device in
the proper direction fromone extrene position to the other

Step 4 - Control-System Comm ssi oni ng

(1) Wth the fan ready to start, the ventilation-del ay-node si gnal shall
be applied, and it shall be verified that the ventilation-del ay-node
pilot light turns on. The occupi ed-node signal shall be applied, and it
shall be verified that the occupi ed-node pilot light turns on and that
the supply fan starts. It shall be verified that the outside-air danpers
are closed, and the heating-coil and cooling-coil valves are under
control, by slightly changing the controller outputs.

(2) An unoccupi ed-node signal shall be applied, and it shall be verified
that the occupi ed-node pilot light turns off, the HVAC system shuts down,
and the control system assunes the specified shutdown conditions. The
ni ght-thernostat tenperature setting shall be turned upward, and it shal
be verified that the HVAC system starts; the setting shall be turned
downward, and it shall be verified that the HVAC system stops. The ni ght
thernostat shall be set at the setpoint as shown.

(4) Wth the HVAC systemrunning, a filter differential-pressure switch
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i nput signal shall be sinmulated at the device. It shall be verified that
the filter pilot light turns on, and that contact output at the EMCS
termnals is made. The differential-pressure switch shall be set at the
set poi nt as shown.

(5) Wth the HVAC systemrunning, a freezestat trip input signal shall
be sinmulated at the device. HVAC system shutdown shall be verified, the
| ow-tenperature pilot light shall turn on, and contact output at the EMCS
termnals shall be verified. The freezestat shall be set at the setpoint
as shown. The HVAC system shall be restarted by manual restart, and it
shall be verified that the pilot |ight turns off.

(6) Wth the HVAC system running, a snoke-detector trip input signal
shall be simulated at each detector, and control-device actions and
interlock functions, as described in paragraph CONTROL SEQUENCES OF
OPERATI ON shal |l be verified. Simul ati on shall be perfornmed w thout
fal se-alarmng any Life Safety systens. It shall be verified that the
HVAC system shuts down and that the snoke-detector pilot light turns on,
and contact output at the EMCS ternminals is nade. The detectors shall
be reset. The HVAC system shall be restarted by manual restart, and it
shall be verified that the pilot |ight turns off.

3.5 BALANCI NG COWM SSI ONI NG, AND TESTI NG
3.5.1 Coordination with HVAC System Bal anci ng

Conmmi ssi oning of the control system except for tuning of controllers, shall be
performed prior to or sinultaneous with HVAC system bal ancing. The Contractor
shall tune the HVAC control system after all air-system and hydronic-system
bal anci ng has been conpl eted, m ni mrum danper positions set and a report has been
i ssued.

3.5.2 Control System Calibration, Adjustnents, and Conm ssi oning

Control system comni ssioning shall be perforned for each HVAC system using test
pl ans and procedures previously approved by the Governnent. The Contractor shall
provide all personnel, equipnent, instrunmentation, and supplies necessary to
per f orm conm ssioning and testing of the HVAC control system Al instrunentation
and controls shall be calibrated and the specified accuracy shall be verified
usi ng test equipment with calibration traceable to NI ST standards. Wring shall
be tested for continuity and for ground, open, and short circuits. Tubing systens
shall be tested for |eaks. Mechani cal control devices shall be adjusted to
operate as specified. HVAC control panels shall be pretested off-site as a
functioning assenbly ready for field connections, calibration, adjustnent, and
commi ssi oni ng of the operational HVAC control system Witten notification of any
pl anned conm ssioning or testing of the HVAC Control systens shall be given to the
CGovernnent at |east 14 cal endar days in advance.

3.5.3 Performance Verification Test

The Contractor shall denonstrate conpliance of the HVAC control systemwth the
contract docunents. Using test plans and procedures previously approved by the
Governnment, the Contractor shall denonstrate all physical and functional
requirenents of the project. The performance verification test shall show, step-
by-step, the actions and results denonstrating that the control systens perform
in accordance with the sequences of operation. The performance verification test
shall not be started until after receipt by the Contractor of witten perm ssion
by the Governnent, based on Governnent approval of the conmm ssioning report and
conpl etion of bal ancing. The tests shall not be conducted during schedul ed
seasonal off-periods of base heating and cooling systens.
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3.5.4 Posted and Panel |nstructions

Posted and panel instructions, showing the final installed conditions, shall be
provi ded for each system The posted instructions shall consist of half-size
| ami nated drawi ngs and shall include the control system schematic, equipnment
schedul e, |adder diagram sequence of operation, panel arrangenent draw ngs,
wiring diagram and val ve and danper schedul es. The posted instructions shall be
permanent |y affixed, by mechanical neans, to a wall near the control panel. Pane

instructions shall consist of lamnated letter-size sheets and shall include a
routi ne mai ntenance checklist and controller configurati on check sheets with final
configuration record for each controller. Panel instructions and one copy of the
operation and nai nt enance manual s, previously described herein, shall be placed
i nsi de each control panel

3.6 TRAIN NG
3.6.1 Training-Course Requirenents

A training course shall be conducted for 4 operating staff nenbers designated by
the Contracting Oficer. The training period, for a total of 32 hours of nornm
working time, shall be conducted within 30 days after successful conpletion of the
performance verification test. The training course shall be conducted at the
project site. Audiovisual equipnment and six sets of all other training materials
and supplies shall be provided. A training day is defined as 8 hours of classroom
instruction, including two 15-mnute breaks and excluding |unchtine, Mnday
t hrough Friday, during the daytine shift in effect at the training facility.

3.6.2 Traini ng- Course Content

For guidance in planning the required instruction, the Contractor shall assune
that attendees will have a high school education or equivalent, and are famliar
with HVAC systens. The training course shall cover all of the material contained
in the operating and mai ntenance instructions, the |layout and |ocation of each
HVAC control panel, the |layout of one of each type of unitary equi pnment and the
| ocati ons of each, the location of each systemcontrol device external to the
panels, the location of the conpressed-air station, preventive nmaintenance,
troubl eshoot i ng, diagnostics, calibration, adjustnment, comm ssioning, tuning, and
repair procedures. Typical systens and sinilar systens may be treated as a group,
with instruction on the physical |ayout of one such system The results of the
performance verification test and the calibration, adjustnment and comm ssi oning
report shall be presented as benchmarks of HVAC control -system performance by
whi ch to neasure operation and mmi nt enance effectiveness.
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