












































































































































































































































































































































































with waterproofed floors shall be equipped with clamping devices. lJhen 
drains are installed in.connection with membrane waterproofing, a piece 
of 6 pound sheet lead, 2 feet square, shall be mopped between the layers 
in an approved manner. When drains are installed·with metal waterproofing, 
the metal shall be clamped, caulked, or soldered watertight to the drain. 
,·, 

ao Drains: 

(1) Beiler room drains shall be combined drain and trap 
equipped with hinged buck:d.:.' and threaded brass cleau­
out with bra.ss backwater valveo The removable sediment bucket shall 
have rounde...l corners fouling, and shall be·equipped with 
handgrips •. Drain and trap shall be of double wall construction leaving 
no inte;:-i:.a.l or concealed wall partitions and shall have a minimum water 
seal of 4 inches. The grate shall be not less than 100 square 

bo Backwater valves may bi:! separate from floor drains or may 
be a combination floor drain, P-trap, and backwater valve, as shown 
on the drawings. Valves shall have cast. iron bodies with cleanouts of 
sufficient size to permit removal of interior parts. Valves shall be of 

flap type, or pivoted 1 with revolving discs. Hinge pivots,. 
discs, and seats shall be of nonferrous metal. Normal position of the 
discs shall be slightly open. Cleanouts shall be extended to finished 
floor and fitted with threaded countersunk plugs o lrJhcrever cleanouts 
extend through membrane waterproofing, membrane clamping devices 
shall be provided. 

2 8 ;;·:n WATER PIPE , FITTINGS CONNECTIONS: 

a. tubing and fittin&e. shall be used for domestic water 
inside the buHd;.ng. Aboveground tubing shall be type L hard .drawn. 
Underground tub;i.ng. less_ than 3 inches in size shall be type J.( annealed. 
Fittings shali be cast brass or wrought copper suitable for sweat con­

tions for use with hard drawn tubing, and flared pattern for annealed 
tubing·. 

bo Installation: A gate valve and drain on the service line shall 
be installed inside the building, Service piping shall be installed below 
the frostline. The piping shall be extended to all fixtures, outlets, and 
equipment from the gate valve. The system shall be installed 
with a fall toward the shu!:off valve. Plugged or. capped fittings shall he 
provided for draining low points of the piping system except where 
outlets are shown on drawings. Outlets shall be capped or plugged as : 
indicated on the drawings, and left ready for future connections. Bends 
formP.d"lith hydraulic-operated pipe benders are acceptable. Connections · 
between. copper tubing and ferrous materials shall be made with insulated·· 
fittings to prevent electrolytic action. 

·(l) Mains, branches, and runouts: Piping· shall be' installed 
as indicated on.the drawings. Pipe shall be cut accurately to measure­
ments. e.stablis_qed at the building by the contractor, and shall be worked 
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into place without springing or for<;;lng. ·.Car~ shalLbe 'taken not to .. weaken 
struc.tural portioris of the buildiil&··~ '·'. ~bovegrouna· piping shall 't?~'-h~f · · 
parallel-with.the lines of the butldipg unless otherwise shown Q~.ii.oted 
on the drawii;igs. · Branch pipes .£ro,1'ij. · ~ervice lines may be taken fi;cim top, 
bottom~ or'side of main using·sucli'.\crossover fittings as may be .required 
by structural or installation conditions. Service pipes, valves, and fit& 
tings shall be kept a sufficient distance from other work and other ser­
vices to permit not less than ~ inch between finished covering and other 
work and not less than !2 inch between finished covei:'i,ng on . the different. 
services. No \niter pipe shall· be buried in floqrs. unless sp~cifically · : 
indicated on drawings or approved. Changes.in pipe oizes shall be made· 
with reducing fittj.ngs. Use of long screws and bushings wiil not be 
permitted~ 

(2) Pipe drains indicated. on the drawings shall consist of ~2 
inch globe valves with renewable discs and 3/4 inch hose nipples. Addi­
tional dLains shall be installed at low points on the hot water piping, 
and all piping shall gradedown.to the drains. 

· . . . , · (3) Expansion .and contraction o~:_ \)if~'!a: Allowance for expan-
sion and.contraction shall be made t~roughout. Horizontal runs over 50 
feet long shall· be .. anchored· to the waq or. to the supporting construction 
about midway on the run to force the expansion movement to divide equally, 
half at·. each end •. Suffi.cient flexibility shall be provided on all branch 
runouts from mains to risers to provide for expansion and contraction:of 
piping. Flexibility shall be provided by in.stalling one or more turns.in 
the line so that the piping will spring enough to allow for expansion without 
straining. 

(4) Air chambers· shall be pro~'!;:~ded on all· hot and cold supplies 
near each faucet,· ccmtrol valve, or flush v~lve, excapt lawn faucets, wall 
hydrants, and hose·~ibs. If not definitely shown on drawings, air champers 
shaH.consist of a.12 inch.length of pipe of same diameter as the branch 
supply, capped. . ' 

c. Joints: 

(1) ·Flared or sweated tubing sh~ll be cut square, and burrs 
shall be removedo . I?oth. inside .of fitt:Ln$$ and outside. of tubing shall be 
well cleaned with st:eel wool before sweating. Care shall be taken to pre­
vent .'annealing of fittings and hard dra~m tul;>ing .when maki~g connections. 
Installation shall be made by competent workinen in accordance with man- . 
ufacturer 1 s reconnnendations •. i{:Ltering of joints for elbows. and notching 
of straight runs of ·pipe for tees wiil not be~ permitted. 'Joints for .sold­
ered.fittings shall be made with: a noncorrosive paste flux:and solid string 
orwite solder· .comporied of 40 percent tin and 60 percent lead. Cored solder 
will not be permitted. Joints for flared type fittings shall be of the 
compression pattern. Joints in copper pipe and tubing 2-% inches in dia­
meter and larger shall. be made with heat applied uniformly around the 
entire circumference of the pipe.and fittings by a multiflame ~ircular· e 
torch. · · · · · · 

.. -· ... r'.. Plumping- ,,, ... ';a:. • ·· ;~,: 
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d. Sterilization: ·The. entire water distr:l.bution system· shall : 
be thoroughly sterilized with a solution 'containing not less than 50 parts 
per million'bf available chlorine. The chlorinating material shall be. 
either t'iqt.i'id 'chlorine co.nforming to Federal Specification BBaC-120 or· :· .·: 
ca~ciuni hypcchlorite or chlorinated lime, conforming .to Federal Specifica-, :: 
tion o-c-114, and shall be introduced into the system in an approved manner. 
The sterilizing solution shall be allowed to remain in the ··system for 8 .. ,, 
hours, during which time all valves and faucets. shall be ·opened and · 
closed oeveral t:i.tnes. After sterilization, the solution shall be flushed: 
from the system with clean water until the residual chlorine·content.is 
not greater than 0.2 part per million, unless otherwise directed •. 

28,. :i.:;.. VALVES shall be provided on all supplies to fixtures as . 
specified under TYP~S OF FIXTURES AND FIXTURE TRIMMINGS •. Valves in­
dicated in conne~tion with ranouts, risers, branches, and mains shall 
be in accordanc~ with this specification. No valve shall be installed in 

. •any line· with its stem b.elow the horizontal. All valves shall be gate 
valves unless oth~ise specified or indicated. Valves up to and in­
c_luding 3 inches shall· be all brass with threaded ends for ferrous pipe and 
S't'.ieat-type connections for tubing, and shall have wrought bodies. 

28- 1.3. UNIONS on ferrous pipe 2 inches. in diameter and smaller · 
: .shall be malleable fron in accordance with Fede:t'al Specification UW~U-531, 

type B, ·zinc coated. Unions on copper tubing 2 inches. in diameter anc;I . : .. 
smaller shall. be brass, composi.tion B, conforming to Federal. Spec·ifica:tion 
H~U=516. Unions· on water piping 2~ inches in diameter· and larger· .. , 

·shall be flange pattern conforming to Federal Specification m·J-F-406, 
and shall be brass.or.bronze 150 pound class on copper tubing and 125 
pound class on ferrous pipe. · Gaskets for flanged unions ~~J ... all be of the 
best quality fiber, plastic, or leather •. Unions shall be concealed in wa,lls, 
ceilings, or partitions. 

·: 2~f ... l'· ~HOSE FAUCETS shall be brass:'with ~ inch male inlet threads, 
hexa,gon shoulder, and 3/4 in:ch hose connection, Federal Specification 
wt.J'.;.P-541, type 65. 

28-lj_ .. _. ~·l~~,L HYDRANTS shall conform to Federal Specification 
m~".".P-541~· ·tiPe 205 

28-•'16. ~ DRINKING 'HATER DISPENSERS shall conform to Federal 
Specifir:r.ition oo-c-566, and shall be o·f the type and sfae indicated 
on drawings. ' 

28-l (:::. ELECTRIC HATER HEATERS· shall conform to Federal Specifica­
tions W-H:::l96, type II. Each tank shall be glass lined and ·equipped with 
a magnesium anode. The· size, capacity, voltage, and combined wattage of" 
hei.t:tne elements shall be not less ··than indicated. Wir.ing shall_ be so.~ 
arranged that, when required by thermostats, both heating elements : · .: 
will operate sj.multaneously. 

2'8-Hi!.'\;. RELIEF 

i:= 

VALVES :·1 ·J Temperature and pressure relief valves 

Plumbing 
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shall conforu to Hilitary Specification Hlt~v .. 136120 Type I. :valves shall 
be,. installed when the heat input is less than 100, 000 B. t. u. q>er hour, and 

··· "7hen the storage is less than 120 gallons. If either or both of the 
specified conditions are reached or exceeded, type II and typ~ III valves 
shall be installed. Vacuum relief valves shall be installed on each.cold 
water branch connection to electric water heaters'at an· elevation above 

• Jr" the top of ·the heater.· The vacuum relief shall be designed to prevent· 
damage.to the wa~er heateLs in the event of vacuum ~onditions caused.by 
a reverse flow of water from within the e~uipment. 

·: · 28.-1•9;:~.. INSULATION: After tests hav~: 'been. completed ans ·surfaces 
cleaned~ insulation shall be installed on all aboveground water pipesll 
Insulation shall be installed on ~.:g.pes in furred spa.ces, and wall·chases. 
Insulation. shall not be installed on chromium pla:ted pipes. · · 

. I 

a. !!lsulatiol!_for pi.pe:s 2 "~alves. and £.it tings: Where fixture sup­
p.lies drop from overhead, the i.nsulation shall stop ~ feet above the floor. 
The end of the insulation shall be fitted with a metal protector supported 
by a ceiling plate secured by means of a setscrew. Where pipes ar,e located 

; , in wall chases and space does not permit installation of sectiona.~.: insula­
tion, the insulation may be omitted, provided the chases are packed with 
mineral or rock wool, magnesia, or a~bestos. I::isulation shall be continuous 
and shall extend full thickness through walls and f loor.s except floors laid 
on ground, and sleeve sizes shall be det.ero;i.ned ~ccord:Lngly. Sizing and 
finish painting shall conform to SEC'.CIONi ., :rAINTING, GBNERAL. e 

( 1) ~11 pipe :i.n>;ulatinn~~'P..L~~:iter pipe insulatinn 
shall conform to Federal. Specification Hh..,I-56Zs type iI, clar~s I, or 
Federal Specific9-tion HH-I-552, type I, class A, except that vapor barrier.:­
jackets shall be provided and installed as spaci:fied above. 

(2) Insulation on valves and fi.ttings: All valves and fittings 
shall be insulated with premold.ed, prefabricated segments of pipe insula­
tion of the same material and thickness as the adjoining pipe insulation •. 

• . •• •!- .• s·: . 

(3) Vapor b::lrrier jac~I!_ shall be installed over all insula­
tion, inclu<ling valves and -.~;<~·::~;l)~fi The jackets shall consist of paper 
and aluminum foil laminated. Longitudinal joints shall lap not less than· 
112 inches, and joint ends shall have a 4 inch sealing s!::rip. All joints 
shall be sealed with an adhc~i·;;e. M:>isture seals shall be provided to 
prevent water from coudensinr: c..s: a 'r'=!sult of open area~.. Insulation on ,, 
flanges, valves, and fittings ;:,hall be vapor sealed by applying glass cloth 
tape that overlaps the adjoining covering and sealing with two brush coats 
of vapor barrier adhe;;;i·1e. The ends of :i.nsuht:~ation .. breaks at hangers, and 
punctures shall be moisture sealed ·,~ith a noncombustible mastic. Jackets; 
adhesive, and mastic shall be noncombustible. Stapling will not be per- ··. 
mitted. 

\\ .. 

28-ZO-.~. 'PIPE SLEEVES, HANGERS, AND FIXTURE SUPPORTS shall be 
and set, and the contractor shall be responsible for their proper 
permanent location. . Plumbing ... 
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a.·- P..ipe sleeves·· slt.all be :f;nstalled for pipes passing through 
foot:Lngs., floors:,- and walls o ··Clearance .between ·sleeves and pipe covering 
and/or. ·pipes shall be a.pproxj_mateiy· 1/4 imch. ConstTUction shall no.t be 
cut except where approved by the .Contracting Officer~. l·Jhere ou'C~:i',J.l,g of 
construction is permitted, the con3truction shall be repaired to match its 
origin;:il conditiono . , Sl_eeves loca,tcd in ex,terioJ: .. walls and floors on and 
below grad-e. sha.11 be seal~d torll!r-ke. the space ·between pipe .and sleeve 
watertight with a sealing compound of plastic bituminous cement blended 
with, a'.':'bestos .. if.iber:o Sleeves shall." no.t- be installed in structural mem-
bers except where indicated or where the contractor has received prior 
approval of the Contracting Officer. Sleeves are not required for hydrants. 

(1) Sheet metal° or fiber sleeves: Sleeves of galvanbed sheet 
steel having ~- .nominal we1,sht of not less than o. 906 pound per square 
foot (No. 26 galvf,ln:tzed she~t· guage) or fiber sleeves not less than 1/4". 
inch thick shall be installed where pipes pass through floors on and 
above grade, except.as specified hereinafter for toilet rooms and shall be 
installed in.interior wall~ and p~rtitions •. 

(2). Steel iron £._ij?e s:tze pipe sleeves shall be installed for 
pipes tha~ will. pas.s. thr9ug~ exterior walls and .Hpors in .toilet rooms. 
Sleeves that pass through floors shall extend l ~o 2 inches ab.ave· the floor. 
The space between sleeve and pipe and/or pipe covering shall be sealed 
with plastic bituminous .. cement. blended with asbestos .fiber. 

(3) Flash:f.ng sleeves shall be installed -=~1:~re pj.pes pass 
through waterproofing membra:nce. The sleeves shall be·-. pro:vided with an 
integral flashing.flange or a clamping device.to ·which 11-6 pound lead 
flashing shield shall be clamped or soldered. The shield shall eJctend 8 
inches from the pi-pe and shall be thoroughly mopped· int:o the membrane. 
The space ·between the sleeve.and .pipe shall be made watertight by insert­
ing an oakum gasket, filling the remaining space with lead, and thoroughly 
caulking. 

· b. Pipe ha~ers;. inser·;:s. a11d _!upports: Hangers shall conform 
t.o Federal. Specification. lVW=H~l'l l. In:;;erts shall be type·s 18. and 19, 
and shall be j.nst~lled- before .the concrete is poured •. Beam clamps. shall 
be types 20,· 21, 28, 29, PO and 3L. Hangers and supports shall be in­
stalled at dimensions not exceeding the ma:xj.mum limits, and at intervals 
to keep the pipe in aligi'.!:.l'll.mt and. to carry the Wf7ight of the pipe and 
contents • .. : .. 

. •\ ~· ~; .. 
_ . ( 1) Horizontal piping: Hangers ·and suppt;?~ts shall. be installed 

as specified here.inafter, ·and· at locations not. more .. :~h.an 3 feet from the 
end of each .runout. :~ hanger shal:l be installed not;ey5~yer :i:: foot fr.om 
each change in direction of piping. Hangers and_tur~p~kles shall·be .. types 
1,9,11,12 and 13. Type 6 hanger with adjustable swivel nut may be used 
to support.cJi>.:!P~~,..from t.oilet ~ooms to main stacks when ~.w:~e does )lOt 
permit the:. us~, of,.. turnb.u~kles. .Brackets. for: support of .. ,p~ping at walls· 
shall conforn.to ... !.ype 35; •. -, 1 ln. lieu.;of · separat~,. hangers, the :contrac.tor may 
suhmit for approval by the Contracti_ng Pfficer a detail drawing of trapeze 

f1~:J-M· 
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hangers· with turnbuckles on rods and a solid or split ring' clamp for each 
,: . pipe· which he -proposes to furnish. Rings shall have a diameter large 

~ " : 

· ·enough to include the covering for chilled water piping, and a type 41 
.protective saddle shall be installed with each hanger. 

(a) Cast Iron Soil pipe shall be supported ·at not more 
than 5 foot intervals, and supports shall be located near each bub~ 

(b) Tl~readed pipe shall be supported at 10 feeet inter-
vats·. 

(c) Copper tub~ng shall be supported at not more than 
.6 foot intervals for tubing up to !_).; inches in size and 10 foot inter~ 
vals for tubing 2 inches and larger. Hang~rs for copper tubing shall 
have proper size rings to suit outside diameter of tubing. 

(d) Undeq~ro1.md piping shall be laid on a firm bed for 
its entire length, except where support is othevwise provided. 

(2) Verti..£!!. p:i.pin..s.: Supports shall be spaced as specified 
hereinafter, and at locations not more than 8 feet from end of riser. 
Pipe clamps shall be type 8. 

(a) Cast iron and threaded pipe shall be supported at 
each floor and at intervals of not more than 20 feet. 

(b) Copper tubing shall be supported at each floor, and 
between floors by stays or braces to prevent rattle and vibration.· 

c. S~.Q.orts and fastenings for fixtures and equipment: Fixtures 
and equipment shall be supported and fastened in a satisfactory manner. 

• Where '3ecured to concrete or brickwork walls, f:!.xtures and equ~s:Jment 
shall be fastened w:tth brass bolts or machine screws in lead or corro-
sion rec:iating metal, sleeve type anchorage units or with brass e~cpan-
sion bolts.· Expansion bolts shall be 1/4 inch brass bolts with 20 threads 
to the inch and of sufficient le;:1gth to extend at least 3 inches into solid 
eoncrete or brickwork, and shall be fitted with loose tubii;tg or sleeves 
of proper length to bring expansion sleeves into the solid concrete or 
brick wall. Uood screws, where used, shall go into solid wood, such 
as wood inserts, floor joists, studs, or solid pieces set between studs. 
Through bolts shall be provided with plates or washers at ~)ack, set so 
that the heads, nuts, and washers w:i.11 be concealed. Exposed heads of 
·bolts and riuts shall.be hexagonal with rounded tops fiuished and chromium 
plated; exposed ends of bolts shall be concealed by chromium plated 
hexagonal nuts. Exposed nuts and heads of screws shall be provided with 
chromium plated brass washers. · · 

28-·.i.J.. FLOOR, HALL, AND CEILING PLATES: Exposed insulated 
and uninsulated pipes through floors, finished walls, or finished ceilirtgs 
shall be.fitted with chromium plated or·enameled cast iron or steel plates. 



Plates· shall be large enough to comple.te.ly: close._the hole around the -pipes 
and shall be square, octagonal, or roundi;;:with the: least dimension not · . 
less than· V; inches .. larger than the diameter of the pipe. Plates shall 

. be secured in ari approved manner~ ·. 

2S-.Z-.Z ELECTRICAL HORK:. ,Controls, and switching and protective 
devices required for the· proper opera~iion:of -the equipmen~ shall be 
furnished under this section· of· the speciJfifCat!l.ons:· and··,shalk con.form to 
SECTION': ELECTJ.ICAL WORK, INTERIOR. Finai .C:bnne-cttoruf .ta. e:l~:tr.:ical 

· e?J,uipment and the ins.tallation and connect:i!OnS>: t~ ,.all: r:ela¢..ed· cd'ntr:ol. 
and: protective equipment., shall be accol!lrlis-hed cis .:a part· :a.fl ~:the· e;lec- . 
trical work under SECTICN:ELECTiUCAL HORK;: -.IN!lER'lUR. A compleit-e ~elec­
trical connection diagram for each piece of mechanical equipment having 
more than one automatic or. manual.electrical control devic~ shall be sub; 
mitted to the Cont:r:·acting Officer for approval • 

. :.·.· _r : 

28·-(.3. PAINTING. Exterior·'surfaces of piping to be installed in 
or through concrete shall be given one coat of. acid xesisting paint having 
a bituminous base. Pipe hangers, supports, and other iron work con­
cealed or in unfinished spaces shall be thoroughly c~eaned and painted 
with one coat of black asphaltic varnish. Finish painting of exposed pipe, 
pipe. covering; hangers, supports·;·· and other work. shal 1 conform to SECTION: 
PAINTING, GENERAL. 

28 ... -2~·1. TYPES OF FIXTURES AND FIXTURE TRIMMINGS specified herein 
shall be ·.furnished and installed com?lete with all f::rimmings and fittings, 
unless otherwise specified under the item. The item nuxnbers correspond 
with the 11P'' numbers show at the 'plumbing fixtures on the drawings. 

a. General requirements: References made herein to ou~fit num• 
bers and figure nu~bers of vitreous china and enameled cast iron plumbing 
fil~tures are ·to. Fede\l:'al ·specification UU-P-541, unless otherwise 
indicated. Fixtures and trimming~ ·.not coveted by Federal Specification . 
WW··P=541 shall be considered special, but shall be of equal quality and 
material. Generally, all fb~i:ures:· exc~pt water closets and urinals shall 
have the water supply above the .rim. Fi.xtures with the supply discharge·· 
below the rini shall be equipped with backflow preventers. Angle stops, 
straight stops, stops integral with.the faucets, or concealed type of lock­
shield, loose key pattern st:ops for supplies shall be furnished and~ in- . 
stalled with fixtures. EJ:posed traps and supply pipes for all fixtures and 
equ:l.pment shall be connected to the rough piping systems at the wall, unless 
otherwise specified under the item. Floor plates, wall plates, and · .... , .. · 
escutcheor..s shall be as specified hereinbefore or as covered by the· out-. 
fit numbers. Exposed fixture trimmings and fittings shall be chromium 
plated on nickel plated brass with polished, bright surfaces conforming 
to· Federal Specifiaation WH-P-541. 

.b. Cross connections: Fixtures and trimmings shall .be designed 
to prevent backflow of polluted water or waste into the water supply·syf;tem. 

c. Fixture connections: Where space conditions will not permit 
Plumbing 
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s.tandard fittings in conjunction with the cast iron floor flange, special 
short radius fittings shall be provided. Connections between earthenware 
fixtu~es aqd flanges on soil pipe shall be made absolutely gas tight and 
watertight with a closet setting compound- in accordance with Federal Speci­
fication HH-C-536, or with gaskets in accordance with Federal Specification 
HH-G~ll~, .Use of rubber gaskets or.putty will not be permitted for these 
connections. Bolts shall be not less than 1/4 inch in diameter and 
shall p~ equipped with chromium plated nuts and wa5hers. Fixtures with 
outlet flanges s~1a.ll be e:et the proper distance ft-om floor or wall to make 
a first ·class joint with the closet setting compound or gasket and fixture 
used; no fL~ture-shall be set in place until the Contracting Officer has 
examined and approved the flange. 

d. Flllsh Val.v~ shall be of the nonhold-open type. 

e. Traps: Hh~re cast brass P-traps, type 106 are required by 
Federal Specifi~ation wu-p ... 541, brass .tube P-traps, type 114, shall be 
installed in lieu_ of type 106. 

f. Fb:tures: 

(1) P-1; Water Closet: Outfit VH16 with CEH white seat. 

(2) P-2. Urinal: Outfit VU13U less chair carrier. 

. ::} 
(4) P~4, S~~vice sink: Outfit ES24G. 

28:2~· INSPECTION AND TESTS: 

a. Methods of sampling, inspecting, and testing fixtures shall 
conform to Federal SpecificationHH..,P-541. 

b. T~sts for plumbing system: Soil, waste, vent and water 
piping shall be tested by the contractor and approved before acceptance~ 
Underground soil and waste pipi.ng shall be tested before backfilling. 
Equipment required for test shall be furnished by the contractor at no 
addition.al cost to the Government. 

(1) Drainage and venting system piping shall be ·tested with . 
water or air before the fixtures are installed. After plumbing fixture~ 
have been set and their traps filled with ~mter, the entire drainage and 
venting system shall be submitted to a final. test with s1Iloke or peppe.rmint. 

(a) Hater Test shall be applied to the drainage ~d.vent­
ing sj~tem e;~J:h•).:r.· !kn its entirety or in sections. If the entire system is 
tested, all openings .. in. ,1:,h,e pipes shall be tightly closed except che highest 
opening, and th~. ,sys:tem:;~]._lall be filled with water to the point of over-
flow. If the system is tested in sections, each opening except the highest ~ 
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opening of the section under test shall be tightly plugged~ and each 
section shall be filled with water and tested with at least a 10 foot head 
of water. In testing successive sections, at least _the -upper 10 feet of the 
next preceeding section shall be tested so that each joint or pipe in the 
build:i.ng except the uppermost 10 feet of the system has. been submitted to 
a test of at least a ten foot head of water. The water shall be kept in 
the systemorin the portion under test, for at least 15 minutes before 
the inspection starts; the system shall then be·tight at all joints. 

t (b)>Air test: , If tests are made with air, a pressure of 
not .less· than 5 pounds per square inch sJ:tsll be arplied with a force 
p4rpp an4 Jn;t._intained at least 15 · m:l.nutea without· leaka.ge •. · A mercury column 
gauge shall be used in making thja air test. 

(c) Fin~~: When the smoke test is employed~ the 
smoke.shall be produced. by,a ilmoke machine, and a pressure equal to 
1. ii;lchwat:er colu:.nn shali be maintained for 15 minutes before "inspec-· 
tion starr;s. Hhen the peppcrm:f.n.t test is pteforre:d, 2 ounces of pepper­
minti· 'shall be introduced into each· Une or· stack, De·fects discovered 
shall be' eliminated by resetting the .fixtures and. ·equipment with. new 
gaskets. 

- . 
(2) Hat.er system: Hhen. the roughing-in. is. completed and. 

befo-re the fb:tures are set~ the entire hot .and cold water piping syst~ms 
shall be teo:>'i'.ed at .a hydrosatic pressure of not less tha11 100 pounds 
per'square :iJnc~ gauge, and proved tight at· this pressure for:uot less 
then <~O i.fuinuf'~s~. itl order to permit inspection of all jo:i.nts.. Where ·a 
portili>n= ·of' 'th~ l water piping system ·is: to be concealed before completion, 
this.pot:tion shall be tested separately as· described for the entire' system. 

(3) Defo9t:i.ve. w9£!~: If inspection or test shqws defects, such 
defective work or mater.-J.al. shall be replaced an9 inspection. and, tests 
re:_:>eated. Rapairs to piping. s~all be mac!e wi_th ~ew/·Ill~ter_ial. · No 
caulking of screwed joints. or holes will be acce'ptable~ . 

(4) Cl~anin_g_ adjs>th~&: At the completion of tl:ie work,· 
all parts of the installation ~hall be thoroughly cleanedo All equipment, 
pipes:t'valves·and fitdng··shall be cleaned of grease,·metal cuttings, and 
sludge that may have ac.~umuie.ted from opcrat.ion. of. :t'lie 'sys~~m during· 
the tast. Any stoppage, discoloration or other damage to the finish, 
furnishings, or parts of the build_ing, d:.ie to the contrac~or 's failure to 
p·roperly clean the pi!)ing system, shail be repafred by the contractor 
without cost ~~!-i ':he Govarninentu U11en the work is complete, the hot 
water system shall be adjusccd for uniform circulation°' F~ush valves and 
other p<if:L;ts of the' work shall be adjusted for quiet•· operation. Automatic 
control devices shall be adjusted for proper ·-0pt~rti.ition~ '· 

28-2.60 GUARANTEE: . ·The. folloWi.ng equipment to· be furnished under 
this section shall be guaxanteed :for a period of 1 year froti the date 
of acceptance thereof, either for beneficial use or final acceptance, 
whichever is earlier, against defective materials, design, and workmanship: 
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.!)rinking water dispenser . 

Relief valves 
.'\• 

Fixtures 

V!ater heating 

upon receipt of notice fron1 the Government of failure of any part of 
the guaranteed equipment during the guarantee period, the new re­
placer.nent part or parts shall be furnished and installed promptly by_.. 
the contractor at no additional cost to the Government. 

-' 

2a...:z7. s.PRINKLER SYSTEiv~: A fire automatic sprinkler system 
shall be installed in the rafter space and in the mechanical equipment 
roon-1 as shoWt',l. on the drawings. The system shall be designed and. 
installed in.accordance with Pamphlet No. 13 of the National Board ,. · 
of Fire Underwrit.ers .. The installation work shall be performed by ._' 
a firm skilled in the installation of automatic spdnkler systems and ·. 
one recognized as reliable in this class of work. The sprinkler 
system contractor shall submit drawings for· approval of the installa-
tion before starting the work. The work when completed will be A 
inspected by the District of Columbia Fire karshal and any and all • 
work found to be a departure fro1Y:.. the National Board of Fire Under­
_writers1 Code and the District of Columbia Fire Iv.a.arshall 3tandards 
shall b.e corrected by the contractor without any change in the con-
tract price. The drawings of the work subn1itted by the contractor 
f<?r approval of installation before the starting of the work will be 
submitted in turn to the District of Columbia- Fire lv~arshal for ap- . 
proval by the Coritractir..g Officer or before the starting of the work, 
The system shall be what is known as a dry system. The systern. · · 
shall be erected to drain with drain valves provided. 

a. Iviaterials used for the work to be constructed under this 
Section shall ·be as· follows: 

Pipe . • • . . . . . . . . . . . Standard weight genuine wrought 
iron, black. 

Fittings, where re- Standard black inalleable iron 
quired........... sprinkler system type. 

Fittings, general... 150 p. s. i, air tested black 
rnalleable iron. 
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Valves, service en-
: , trance . ....... ~ .... ·. 

Standard flanged OS and Y iron 
body bronze trim gate, 4 inch, 

Valves, 2 inch and. Standard all brass or bronze screwed 
under ... .; .... :...... gate. 

Fire Department con- 4 11 .Fire Underwriter's approved 
nections........... Sian1ese hose valve, A1nerican 

Standard thread. 

Sprinkler heads 212 degree 
(rafter space) ..... '. 

Sprinkler heads (:CV~ech- 165 degree 
anical Bquipment Room) 

-
Alarn1 valve~, . . . . . . . Underwriter's approved. 

Check valve.......... Underwriter's approved. 

b. Installation: The piping work shall begin at the 4 inch water 
service entering the saloon basement and rise upwards with 4 inch pipe 
feeding the system. The riser shall be .fitted with an 0. S. and Y. 
n1aster gate valve, check valve and other fittings in accordance with 
the Fire Underwriter's Pamphlet No. 13. All 4 inch valves at this 
point shall be standard cast iron flanged. From this point the piping 
shall run to the Sian1ese hose fitting and systerri as shown on the draw­
ings. 

c. The ·sprinkler grid shall be formed by receding size pipe 
as noted on the drawing. -Pipe size reductions shall be made by rneans 
of eccentric reducers. Spans on the header between laterals and spans 
on the laterals ·between sprinkler hea.ds shall be .1J1ade with one piece 
of pipe. The use of couplings, unions, or rernr.t.ants of pipe will not be 
perrnitted. Drain valves will be 3/4 inch extra heavy brass gate 
fitted with 3/4 inch hose thread adaptors. All pipe shall be standard 
black genuine wrought iron, standard black rnalleable·ii.~or(sprink~er 

. : ' ,,.',) : 
system type or 150 p. s. i. air tested where sprinkler syster.i:, type are 
not required according to the code. Headers and laterals shall be 
erected to true lateral alignment and without bellies. 

d. Threaded pipe joints: Threaded pipe joints shall be reamed 
smooth at their ends and flush with the inside wall of the pipe or tube 
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All thre,aded c0-nr,i~_ctions, bot.h m.ale anc;l: female, shall be 'properly 
clean'ecfl;l~f6!-"e.-jo'~n:.t~ng. ~-All threaded.cormections shall be made up 
witli·re'dclead;paste ·or a thread compound approved by the Contract­
ing Officer .. The :red lead or thread compound shall be uniform~y 
applied·'fo'the n:a1e· thread only. Thread.shall .be properly cut. 
Tearing of threads by dull and worn dies will not be permitted. The 
length of threads shall be a full"die plu~- one thread. All thread 
shall be. right 'ha?f'd. . 

. I: 

e. Welded pipe joints: 'J{elded pipe joints will not be per­
rnitted except in special cases a:p.'d then only on permission of the 
Contracting Officer. vVelding shall be dorie preferably in. the shop 
and when in the field under the instructions of the A1nerican Standard 
Code for Pressure Piping, B3 l. 1-1951 or ;subsequent revisions 
thereof. ,. 

f. Hangers, brackets, etc.: All vertical and horizontal runs 
of piping shall be properly suppor_ted ~q hold .therc.L rigid; plumb or 
level, as the case may be and all such supports shall be to the ap­
proval of the Contracting Officer:·:: Perfora_ted pipe strap. material 
will not be· permitted. All pipe supports shall be painted to the 
approval of the ~ontracting Officer •. · · 

g. Tests: Ali p'iping work upon its cor.npletion· shall be 
tested in the follo"'."ing manner: .. . .. 

(1) All piping work shall be- tested to 125 ·p. si. gauge 
pressure by ineans of con1press·ed air held over night. Should the 
pressure over night drop reasonably ·due only to temperature change, 
the test shall be considered satisfactory; otherwise, corrective 
work shall be ·done where leaks,occu+,red and the test repe __ C;l.~ed. 
Tests shall continue until the en~~re. systerr.L has been proven satis,.. 
factory. 

{2) Pressure gauges us.ed in.the tests.shall be of a 
recognized standard make and &hall be approv.ed by the Contracting. 
Officer. 

. l. ;. 

(3) All tests shall be made in the pre_sence of a repre- ... 
sentative of the Contracting Qfficer,.; . ·. 

.~ :.. ' 
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SECTION 29 

VENTILATING SYSTEM, M~ECHANICAL 

29 .. 1. GENBRAL: The applicable provisions of the •\General· 
Conditions" ·shall govern the work under this Section. 

29-2. SCOPE OF WORK: 

a. General: The work required under this Section includes the 
provision and installation of all articles, iterns, materials and operation; 
including all labor, materials and equiptnent necessary for and inciden­
tal to the comr.;letion of all ventilating work as shown on the drawings 
and/or as described herein. 

29-3. ·GENER.AL: The contract drawings indicate the extent and 
general arrangeuient of ti-i.e ventilating system. The contractor shall be 
responsible for installing the proposed system as indicated, without vio­
lation of applicable codes, standards, or specification require;:nents. 
Except where di.,iensions are shown to locate ductwork or equip1nent, the 
drawings show duct size and arrangen:1ent only. EquiihYient, ductwork, 
and piping arrangements submitted .shall fit into the SJ:)ace as indicated, 
and .:;hall allow adequate and approved clearances for entry, servicing 
and .. ..-1.aintenance · 

a. Capacities of all equipment and materials :,hall be not less 
than those indicated. 

b. · Conforrnance to agency requirements: where materials or 
equipi.11e°";it are specified'to'co.;;_form. to the requirernents of the Under­
writers' Laboratories, Inc., the contractor shall subniit proof that 
the iteLt1s furnished under this section of the specifications confor .. n 
to such requirements. The label of or listing in the Underwriter's 
Laboratories, Inc., will be acceptable as sufficient evidence that the 
ite.cns confor rn to the requirec.aents of the Underwriters' Laboratories, 
Inc. In lieu of such sta1np, lable, or listing, the contractor .. nay sub­
u1it a written certificate fro .t any nationally recognized testing agency 
adequately equipped and competent to perfor:rn such services, stating 
that the itecns have been tested and that the units conforrn to the require­
rnents specified hereinbefore, including G1ethods of testine of the 
specified agencies. 
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c. Nameplates: Each major component of the equipa1ent shall have 
the manufacturer's na.,:1e and address, and the ,coG1ponent catalog 
nu.a1ber on a nameplate securely affixed in a conspicuous place. The 
nameplate of a distributing agent only will not be acceptable. I~ lieu 
of a narneplate,· the manufacturer's nan1e or trademark !nay be .cast 
integrally with, stal:'nped on, or otherwise permanently ·marked on 
the iterns of equipment .. 

d. Prevention of rust: Surfaces of ferrous sheet rnetal not other­
wise specified ·-hall be given a rust-inhibiting coating. Unless otherwise 

·ap't=Jr'Oved by the Contracting Officer, the rust-inhibiting coating shall con­
sist of hot-dip galvanizing, ari approved plastic coating, or bonderizing 
or phosphatizing followed by the application of a .;uitable rust-inhibitfog 
pria1er and finish i_)aint. The coating shall withstand 200 hours in salt­
spray fog test, in accordance with l\t,ethod 6061 of Federal test l\iiethod 
Standard No. 141. · · Immediately upon removal of the panel from the test, 
the·· film :;hall not show any visible blistering or rust spots, and there ' 
s'hall be riot over l/G inch of rust creepage on either side 6£ the'·s.cratcl:l 
mark. ';!ihere rus·t inhibitor is Gpecified hereinafter, any of the. above ' 

. 'methods will be acceptable. 

a. Prc.tectic:1 .from 1-noving parts: · Belts, pulleys,· ·hains~ gears, e 
coupli~gs, projecting ·~etscrews, keys and other rotating i:;arts so located 
that personnel can :~ome in close proximity thereto, shall be fully en-
closed or µroperly guarded. 

f. Spare-parts data: As soon as practicable after approval of 
the list of iTiaterials and equipn-1ent and, if possible, not later than 
4 rnonths prior to the date of beneficial occupancy, the contractor 
shall furnish spare-parts data for each different" ite.:,-• of equipc.1ent 
and rnaterial·listed. 
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The data ·shall include . a .compl~te list· of parts and ·suppl'ies with- ·current unit 
prices and source. of supplY,; .. a ·list of parts and.' supplies that: are either 
normally' furnished' .at no' extra cost-with the purchase of the equipment,. 
·or specified hereinafter to. ·be :furnished as part of the contract;. arid. a 
list of additional ·items reco:mniended·by the manufacturer to· assure 
efficient· operation for a period.of 120 days at the particular installation. 
The. f9regping shall not relieve the contractor of any responsibilities . 
under the gufil.'antee specified hereinafter. ' ; :· · .. .. . 

. . ' . .. . . .. 
-. ? • 

g. Standard products: · The materials and equipment to .be· furn":' 
ished under this section of the specifications sha11·-be the standard ·catalog 
products of a manufacturer regularly engaged in· the manufacture of·the 
products and 'shall essentially 'duplicate materials· ,.and equipment that 
have been in .. satisfactory use for at. least 2 years. Where two or more 
units. of'. the same type of equipment are required,. these units shall be the 
products of a single.manufacturer. · 

h. Verification of dimensions: The contractor shall visit the 
premis.es ·and thoroughly familiarize: himself with all details of the work 
ai1d .t.he working' conditions,, to verify all ' dimensions' and, to advise the 
Contracting Officer of any .discrepancy before.starting the work. 

29;..04. MATERIALS shall conform to the respective· speci-fications 
and other requirements specified herein:. 

a .. AiuminUI11 sheets: · Federal Specification QQ-A-359, quarter. 
hard temper, or Military Specification MIL-A-52174. : ... 

b .: Asbestos: · AS'IM Standard. Dl57-l-58T; .comiliercial grade . .' 
;.-. 

-r ... c ... Asphalt Varnish: 'Federal Specification 'IT-V-51. 
-; ·.·· . . 

d. Copper sheets: Federal Specification QQ-C-576. 

e. Fibrous glass: ·Military Specification MIL-I-22023. 

f. Iron and steel sheets, other than for ·registers, grilles) and 
· certain :·indicated ducts and hoods; shall· conform to Federal· Specification 
QQ-S .. 775·; . type I; class d. Steel sheets . for registers and grilles ·shall 
conform·'to Federal Specifications QQ-S-698_, -condition and finish standard 
with the manufact'lirer .. ·Corrosion-resistant steel for ducts and hoods 
shall conform to Federal Specif·ication QQ·-S-682, class: 302. 

g. Wire screening: 

(l} Bird Screens: Federal Specification RR-W-370, two-by­
two mesh· per ·inch. · 

.. . .. 
(2) Insect screens: Federal Specification RR-S-141, type I, 
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29-65. MA~RIALS LIST: As soon as practicable, and before 
· starting installatf<;>n, .~of any materials or equipment, the contractor shall 

submit to the Cor:rtracti.ng Officer for approval a complete list in tripli­
cate, of materiafs ~nd equipment to be incorporated in the work. .This 
list shall incl~q~ ·catalog numbers; cuts and such other descriptive 
data as may be ~equired. No consideration Will be given to partial 
lists submitted.from time to time. Approval of materials and equipment 
will be based on manufacturer's published data and will be tentative 
subject to submission of complete shop drawings indicating compliance 

·with the contract documents. 

29-06. .SHOP DRAWINGS: After receiving tentative approval of 
the materials and equipment on the materials list, and before installa­
tion of any of these items; the contractor shall submit complete shop 
drawings and such other descriptive data as the Contracting Officer may 
require to demostrate compliance with the contract documents. Shop 
drawings for. the following items shall be submitted at one time in order 
to demonstrate that these items have been properly coordinated and will 

_:function properly with each other: Fans and exhaust hoods •. · Shop.draw­
ings shall be submitted also for the following items: Splitters, dampers, 
air deflectors; fire dampers; diffusers, registers, grilles, and such 
other items as the Contracting Officer may direct. If departures from 
the contract drawings are deemed necessary by the'contractor; details 
Of such departures including changes in related portions Of the project e 
and the reasons therefor shall be submitted with the shop drawings. 
Approved departures shall be made at no additional cost to the Govern-
ment. 

2 9 -07. WORKMANSHIP: Materials and equipment shall be installed 
in accordance with the approved recommendations of the manufacturer to 
conform to the contract documents. The installation shall be accomplished 
by workmen skilled in this type of work. 

2 9 -08. FANS shall be tested in accordance with the test procedures 
of the Air Moving and Conditioning Association, Inc., and shall conform 
to the fl.MCA standards where applicable standards exist. The fl.MCA 
certified-rating seal, where granted, will be evidence of conformance to 
this requirement. In the absence of the seal for fans covered by .AMCA 
codes, the manufacturer's certificate of conformance to the above stand­
ards, including test procedures, shall be submitted. Units not covered 
by present :.AMCA codes shall be tested in accordance with present fl.MCA 
test procedures, and the manufacturer's rating certificate to this effect 
shall be submitted. Fans may be directly or indirectly connected with 
a V-belt drive unless otherwise specified. V-belt drives where used, 
shall be designed for not less than 150 percent of the connected driving 
capacity. Motors for V-belt drives shall be provided with adjustable 
rails;. bases; or other means for taking up the slack. Fire-safety 
swit~hes of the thermostatic type shall be provided for each exhaust fan 
to de-energize the fan if the exhaust air exceeds 125 degrees F. Fans ~ 
and motors shall be provided with vibration isolation supports of mountings.~ 
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Each fan shall be selected to produce the specified capacity at a noise 
level not in excess of that set forth by good engin~ering practice for 
the particular space and environment being ventilated. Any fan that 
is deemed by the Contracting Officer to ,be objectionably. n_oisy. for the 
surrounding. area) shall be replaced by a unit with an ·approv.ed noise. 
level,.· at· no additional cost to the Government. Bear~.ngs· shB:l.l be. access-

-;ible for lubrication without disma:p.tling fan or disconnec·t~ng ducts. 

a~ Centrifugal fans: Impeller wheels shall be of the multibla(ie 
type) wit_h forward _or backward curved blades-~ shall be -heavily and rigidly 

·constructed) accurately balanced both statically and dynamically, arid . 
free from object:i,onable vibration and noise. Fan blades may be flat or : ·. 
airfoil design. Fan wheels may have one-extra-long bearing·between the 1fan 
wheel and the drive.·· The bearings shall be self-aligning and self-oiling 
with· adequate oil reservoirs·, or may be the sealed ball-bearing type. The 
fan shafts shall be of steel; and shall be provided'with key seats anq keys 
for the impeller hubs and fan pulleys. Smaller sizes may have flattened 
shaft·and setscrews. Each fan outlet-shall be of-ample proportJ.ons and 
shall be equipped with removable angles and bolts for attaching flexible 
connections. Motor enclosures shall be the dripproof type. 

b. Propeller fans and motors shall be supported on heavy metal 
frames designed for wall mounting. Fan wheels less than_ 24 inches in . 
diameter shall be directly connected to the motor, and fans 24 inches in 
diameter dr larger shall be connected to the motor by a V-belt dr:i,ve. 
Fans shall· conform to Military Specification MIL-F-16081. Motor enclosures 
shall be the open type. Fan motor shall be under control of room thermostat 
set t9 turn f~ on for. temperature .rise. 

£· Centrifugal roof-type unit shall have a centrifugal fan 
directly connected or belt-connected to the motor. The fan motor shall 
be enclosed in an air-'cooled motor compartment outside of the _exhaust 
airstream. ·Fan-motor enclosures shall be the dripproof type. The unit 
shall meet all,conditions specified in paragraph: Centrifugal fan herein­
before, except as follows: 

(1) Sealed, permanently lubricated sleeve or ball bearings 
with suitable provision for end-thrust, shall be provided. 

(2) Weathertight housing including adequately turned-down 
rectangular base shall be rigidly constructed of durable aluminum1 copper, 
steel, or other approved material suitable protected against corrosion. 

29-09. BACKDRAFT DAMPERS consisting of a set of delicately balanced 
louvers that open automatically when the fan starts and close by gravity 
when the fan s'tops, shall be provided for each exhaust fan. The louvers 
shall be constructed of galvanized iron or steel weighing not less than 
0.90625 pound per square foot (26 gauge), or of sheet aluminum of equal 
strength. The edges of the blades shall be provided with felt strips to 
prevent rattling. The damper blades shall be supported on metal frames. 

,. 
. ---- ....... . 
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.29-10. DUCTWORK: 

2 .. General: Ducts shall be •constructed and erected·in a work­
manlike rnan·ner .. The ductwork shall be constr'ucte·d of zinc-coated ·iron 
or steel sheets or of aluminum sheets. Ducts, 'unless otherwise approved 
shall confor.m. t~ the dimensions indicated and shall be straight arid srn:ooth 
on the ~nside, with joints neatly finished. ·Ducts shall be anchored securely 
to the buildin·g in an approved i~anner and shall be .. so installed as to be . 
completely free fro.n vibration under all conditions of operation.· Curved 
elbows shall have a centerline radius not less than 1-1 /2 times the width 
of the duct. A..ir turns shall be installed in abrupt elbows. The air turns 

. ·shall consist of curved metal blaci,e'·s or vanes, 30 :arranged as to permit 
the air to ti1ake the abrupt turns, ~ith9ut ,appreciable tu.rbulence .. ~A..ir turns 
shall oe quiet and .free •from. vibration when the system is in ope.ration. 
Sheetmetalducts shall be properly' braced and .rei~forced ~.th zinc-coated 
steel .angles .or other approved structu!°al rnernbers spaced not over 4 feet 
on centers. Joints shall be made substantially airtight, and no dust 
marks fro,-;., air leaks >hall how at connections, grille or diffusers, 
Laps ;hall be made in the direction.of the airflow •. All edges and slips 
sh;~11 be ha·«n.<nered down to leave a s,.1ooth interior duct finish~ All 
button 01'. bolt Connections iti standing s'eams shail be S;_)aCe d not more - A 
than 4: inches on fixed ce-riters, and shall be at the ,sarpe centerline W . . . ' . . . ' 

tll;roughout the entire length, of th~ duct. Transfor rilation shall be made·, 
"'(ith a slope ration of 7:1 u~less other.wise approved. _All ducts shall· 
have cross break of sufficient center height to assure rigidity in the 
duct section. Unless otherwise indicated, the sheetmefal ducts. and 
E:-iiffeners shall conform to tables land II. Sheet-metal work required· · 
in connection with e'xh(i.ust system,:;; .shall co~for m to the requirements · 
of the National Boarq of-Fire Underwriters Stani:la.rd No~ 9L 

.:·· 
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Table I. Sheet-metal thickness for rectangular duct construction 
., . :. ~-:_:. 

AlUm.inuro . Gal v • ; 0 Maximum 
thickness sheet.· . side . 

. (inch) gage (inches) 
Type of transverse 
joint connections 

0.020 

0.025 24 

Up to 12 S, drive, pocket, or bar 
slips on 7-~. 10-in. 
centers. 

13 ,:;·-o-2~4.....---- S, drive, pocket or bar 
slips on 7-ft. 10-in. 
centers. 

25 to 30 S, drive, 1-in. pocket or 
1-in. bar slips on 7-ft. 
10-in. centers. 

Bracing 

None 

None 

1 x 1 x 1/8-
in. angles 
4 ft. from 
joint. 

1. -For normal pressures and velocities used in typical ventilating and air­
conditionfog systems. Hhere special rigidity or stiffness is required, 
ducts should be constructed of metal two gauges heavier. All uninsulated 
ducts 18 in. and larger should be cross broken. Cross breaking may be_ 
omitted on 1:..11insulated ducts if metal two gauges heavier is used. 

2. Other joint connections of equivalent mechanical strength and airtight­
ness may be used. 

b. Splitters, dampers, and air deflectors: 

(1) Splitters and dampers: Hand-operated dampers with 
locking quadrants, multileaf dampers; and splitter dampers shall be install­
ed where indicated or necessary for proper control and balancing of air 
distribution .. All dampers shall have an accessible operating mechanism. 
Exposed parts of operating mechan::.sms o.ccuring in finished portions of the 
building shall be chromium plated with all exposed edges rounded. Splitter 
dampers.shall be operated by a 3/16 inch rod brought through the side of 
the duct and loclced with a setscrew and bushing. Two rods shall be provided 
for splitter dampers over 8 inches in size. Dampers and splitters shall be 
GOnstructed of material two gauges heavier than the duct. All multileaf 
dampers shall be the opposed blade type with a maximum blade width of 12 
inches. Two or more blades shall be used when the blade width is more 
than 12 inches. Splitter dampers shall .. be of sufficient length to close 
off either branch duct. . .. 

(2) Air deflectors shall be provided in all square elb0\:1$, 
duct-mounted supply outlets, and tap-in branch-takeoff connections.. . Air 

·deflectors shall be _factory fabricated._,_. 
~·. •'" 
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.. _ . : , · c ~- ··Fir.e- dampers shall be. provi_Q.ed as :requir..ed b.y the National 
Board of Fire Underwriters Standard No. 90A or No. 91. Dampers shall 
be installed under sufficient tension to prevent rattling or vibration. 

--·~-----~ ... - .-.. • ,....~ ••• - ·-· •• - ·--· - ~ - ..... •• . • • •.• - .. ·"= •••. •. • . ~·· ·- ... , - -.·r ·~- ~~ 

. --
d .. Hinged duct-access doors shall be provided a1;;· all automatic 

dampe~s, fire dampe:rs, and all other apparatus requiring service ~nd · 
.... ·-··-·-:liisj;iectfoii-1n- the· duct sys.tem;·· .. Access door shall 15e· 15 in'C!he·s 'by ·18 . 

inches.in size i,lllless otherwise indicated. Ik:>ors shall be provided w:i,th 
zinc coated hinges : having b_ronze pins and two approved brass fasteners. 

···· e": ··Dtici; t'est holes: · Holes ·with patches i:h ·ducts··-an:a plemims 
shall be provided where. dire'Cted or where necessary for using pitot tubes 
for taking air measurements to balance the air systems. Test holes in in-

. .. .. . sulated· ·aucts or plenUm5 shall be provided.with extensions and plug fittings. 
, 

f. Apparatus connections: At points where sheet-metal connections 
are made to fans, or where ducts of dissimilar metals are connected, a 

-- flexible connection' of 15· 'ounce woven asbestos' cir other ·approved noncom­
bustible mater.ial approxirµately 6 inches in width conforming to AS™ 
Standard- Dl571, 13hall be installed and securely fastened by zinc-.coated 

. .i-r9n clinch, type dre,i:T "Qands, • 

. 2 9-1],. GRIIJ;,ES AND REGISTERS: 

,._:a •. · General: ·All grilles. and registe:rs indicated .shall .. be fur­
nished and installed in such a manner as to distribute the. specitied 
quantity of air evenly over the space intended without causing noticeable 
drafts of air moving over. 50 f.p.m. in an occupied zone, or dead spots in 
any part of the conditioned area .. The outlets shall operate to maintain 
unifo!1ll ~emperatures throughout the space and shall not introduce undue 
resistaxice to the .airflow. A schedule of all air irilets and outlets .shall 
be submitted -to the Contracting Of.f_'icer· indicating location, speci;fied 
air quantity, neck or.face velocity, noise level, pressure drop,. throw:, 

. maxim:um -and minimum· .drop, and diffusion range. Registers shall be ·pro­
- vide·d with vol:ume contr.ol and ,accessible operator. All units s~all be 

furnished· in. gray shop7coat primer. 

... .. . · , 'Q. Grilles shall be as. specified for registers hereinafter, with-
out volume-control damper. 

c. Registers shall .be the air. conditioning type with face ... 
operated opposed-b],:ade volume-:control damper. Registers shall-have· 
flanged face and shall be provided with sponge-rubber gasket ~etween 
flange and the wall or ceiling. The f'our-way directional control may be 
a~hieved by a gr.ille CC'.re that can be inserted.in the grille face in four 
positions or by adjustments of horizontal and vertical vanes. Removable 
cores shall have movable. vertical,'va_n_es. .. . ' ' . . . 

29-12. ELECTRICAL WORK: Electric motor-driven equipment specified 
herein shall be provided complete with motor and motor starter. Electrical e 
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equipment and wiring shall conform to SECTION: ELECTRICAL WORK, INTERIOR. 
Electrical characteristics shall be as indicated. Motors shall be of 
sufficient capacity to drive the driven equipment at the specified capacity 
including an allowable service factor, without exceeding the nameplate 
rating on the motor. Manual or automatic control and protective of signal 
devices required for operation herein specified and any wiring required 
but not indicated on the electrical drawings shall be provided under this 
section of the specifications and shall conform to the· applicable require­
ments of SECTION: ELECTRICAL WORK INTERIOR. 

29-13. PAINTING AND FINISHING: Duct hangers and other specified· 
and unprotected ferrous metal external to finished rooms shall be thoroughly 
cleaned and given one coat of asphalt varnish. The painting of fan units, 
grilles, regis·ters, and ferrous metal work exposed within finished rooms, 
and fans, housings· and equipment external to finished rooms is specified in 
SECTION: PAINTING: GENERAL. Except where provided with a protective 
primer at the factory, ferrous metal specified to receive finish painting 
shall receive a prime coat as specified in SECTION: PAINTING: PROTECTIVE, 
ON METAL. 

29-14~ OPERATION AND MAINTENANCE INSTRUCTIONS, in printed form, for 
each item of equipment, shali be posted at locations designated by the 
Contracting Officer. Upon completion of the work, and at a time designat­
ed by the Contracting Officer, a competent engineer shall be provided by 
the contractor for a period of not less than 3 days to instruct a representa­
tive of the Government in the operation and maintenance of the mechanical 
ventilating system. 

29-15. TESTS: Each supply- and exhaust-air system shall be balanced 
to produce the indicated air quantities at the conditions shown. Control 
devices shall be set to control at the points indicated or directed. 
Bearings shall be lubricated, and the speed and direction of rotation of 
each fan shall be checked. The running current of each motor shall be 
checked. 

a. Report of test data indicating the following in typed tab­
ulated form shall be submitted to the Contracting Officer not less than 
2 days before the final test of the system: 

(1) Fans: 

(a) Specified air quantity and static pressure. 

(b) Installed motor horsepower. 

(2) Air outlets and inlets: 

(a) Specified size and air quantity. 

(b) Installed size. 
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(.c) Measured air . velocity. 

· ( d) . Computed air quantity. 

(-3) Controls: The. setting of each aut.omatic or safety control 
·shall be included in the test report. 

b.. Final tests; Upon completion, and prior to acceptance of the 
installation, the contractor shall subject the ventilating system to .such 
operating.tests as may be required by the Contracting Officer to demon-

. strate . satisfactory func.tional and. operating efficiency. Operating tests 
shall cover· a period of' not less than 6 hours for e?-ch·system, and all 
tests shall be conducted at such times as the Contracting Of·ficer may 
direct. If tests do not demonstrate satisfactory operation of the venti­
lating ·system, deficiencies shall be.corrected to the satisfaction of the 
Contracting·Officer. All instruments, facilities, and labor required to 
properly conduct the tests shall be provided by the contractor at no ad­
ditional cost to the Government~ The electricity required for testing 
Will be furnished by the Government. 

2 9 •16. GU.AB.ANTEE: The following equipment to .be furnished under 
this section of the specifications· shall be guaranteed· for a period of 
1 year from the date of acceptance thereof, either .for beneficial use .of 
final.acceptance, whichever is earlier, against defective materials, .de­
sign, and workmanship: 

Centrifugal fans 

·Propeller fans 

Roof-ventilator fans 

Upon receipt of notice from the Government of failure of.any part of the 
guaranteed equipment during the guarantee period, the affected part or 
parts shall be replaced promptly with new par.ts by and:' at the expense of 
. the.· contractor. · 

--oOo--
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38CTION 30 

HEATING SYSTEIVi, FORCED HOT WATER,, 
GAS FIRED. 

.; i 

30.-1 GENERAL: Th~ applicable prov1s1ons of the "General Condi­
tions" shall govern the work under this Section. 

30-2 SCOPE OF WORK: The work required under this Section includes 
the provision and installation of all articles, items, 1:.J.aterials and operation, 
including all labor, materials and equip1:nent necessary for and i.nci~ental 
to the cornpletion of all heating syste;:a work as sh0Wl1 on the drawings 
and/or as described herein. 

30-3 GENERAL: The contract draWings indicate the extent and general 
arrangement of-the heating syste1n. If ·any departures fro.m the contract 
drawings are deerned necessary by the contractor, detai'ls of such depart­
ures and the '·easons the'refor shall be submitted in writing as soon as 
p~cacticable to the Contracting Officer for approval. No such departures 
shall be made without the prior written approval of the Contracting Offi­
cer. The dinJ.ensions of boiler or equip:,1ent rooLis are as indicated on 
the drawings. Equipment and piping arrange:.-r1ents shall provide adequate 
and acceptable clearances for entry, aervicing, and maintenance. 

a. -C:>tandard products: The equipment to be furnished under this 
specification shall be essentially the standard product of the manufacturer. 
Where two or more units of the sar.o.e .class of equiprnent are required, 
these units shall be products of a Jingle inanufacturer; however, the com­
ponent rarts of the syste.n need not he the products of the sarae rnanuf~c­
turer. 

b. Approval of ma.tel'ials and equipment: As soon as practicable 
and within 30 days after the date of award of the contract, and before com­
rnencen1ent of the installation of any •1·1aterials or equipment, a plan and 
elevation of the boiler-room showing the proposed piping and equipment, 
together with a complete schedule of the 1naterials and equipment proposed 
for instaliation, s_hall be sub_mitted for approval. The schedule shall in­
clude catalogs, cuts, diagrar.1s, drawings and such other descriptive data 
as .may be !'equired by the Contracting Officer. Approval of equipment 
under tl1i<S provision shall not be construed as authorizing any deyiations 
from the 3pecification unless the attention of the Contractinp, Officer has 
been directed to the ,;pecific deviations. Equipment differing from that 
specified may be :proposed, f;rovi.ded contractor clearly states such differ­
ences and provided all .essential requirements of the specification are rnet. 
If the equii:ment offered under this provision is, in the opinion of the Con­
tractin5 Officer, equal to or better than that specified, it will be given 
consideration. Heating System, Forced Hot Water, Gas Fired 
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30-4. BOILER: The boiler. shall be designed for hot water 
heating and shall be of the cast iron sectional type vertical tubes, 
The boiler s~all be designed for a water-working.inessure of 
30 pounds per S<iuare inch gauge, ·and shall be constructed and 
equipped in accordance with the American Society of l\i.;.echanical 
·Bngineers' Boiler and Pressure Vessel Code, ·section L The 
boiler sections shall be .construct~.d of the best grade .of. gray cast 
iron recognized for the purpose. The boiler shall be in one unit 

: ;and shall be ~on1mercial_-gas fired. The boiler shall be of the· 
... capacity ,(;f not,.iess .than 1, 49~,.000 output as dete!mined by AGA 
_..r.ati?g ~· . TI:ie J:>oile r shall. be designed and constr:ucte d .for- continuous 
ope;ration and so arranged as to permit the disengagernent ·in an 
ernergency of a section or sections in the case of the failure of a · 
section or sections during operation, thus pern-1itting a continuance 

.. ·,qf opera,ti9n until a convenient Ume :to n·1ake repairs, The boiler 
shall ,be furnished a~d !itted with all accessories and boiler trim 
require.cl by the: I)iJ;trict of Columbia Code for hot water heating 
boilers of the capacity herein described. The boile·r furnished may· 
be jacketed with factory fabricated corrosion resisting sheet steel 
jacketing finished with a factory finish baked oh enamel and insula­
ted on the inside face with standard thickness glass· fiber insulation 
or unjacketed at;.ld insulated as hereinafter spedfied; "The boiler 
shall be a. stock Hem as published in the manufactUrer 1s current 
catalog. The boiler shall be guaranteed to operate at 80% effici­
ciency'being heated by natural gas of O. 66 gr.,' 1, 0.50 B. T. U . 
. j 4 inches w~ c. pressure in the manifold and burriediin a burner 
having ·capacity of not less· than 1, 870, 000 B. T. U. per.hour output . 

.. '.The boiler shall be rriounted on a concrete foundation e:Xtending 
6 inches above the floor line and constructed as specified for the 
chiller plant under paragraph 32-6, Central Refrigeration System. 

·a. Gas burners: The_~oiler burner shall be for _gas firing and 
shall· be the atmospheric type. Its output shall be· sufficient for . 

:the boiler herein .specified when burning natural· gas of 0. 66 gr., 
, l, 050 B.' T~ U. per cubic foot g 4 inche.s 'N. C. pre s·sure in' the 

. . : 1nianifold. The heat input of the boiler specified. h~rein is to be '.:;· 
not less than. I, 870, ooo· input, A, G. A.· rated. The burner in-~·' 
stalled i:nust equal this demand or any boiler input· above l.t of- ·. 
fered by the contractor and approved by the contracting officer. ·' · 
The burner· heads shall be the flame retention type de sigried to. 
prevent flash back or burning back in the mixing tubes froth 
20 per· cent of capacity to full capacity .. The burner contr.ol and 
safeguard equiprnent .shall consist of an electronic co.m.bustion 
safeguard, gas pressure gauge, firing valve, diaphrag.ri1 valve 

': 

; . 
,, '· 
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with louvre operating lever, pressure·-trol, ·low water cutoff, main 
cutoff valve with side pilot outlet, gas pressure regulator, pilot gas 
pressure regulator, solenoid valve, and aquastat to control the supply 
of gas fuel to the burner based on the water ten1perature in the boiler. 

b. Barornetric draft regulator: The barometric draft regulator 
if in;ialled shall be of the type for installation in the boiler breach- . 
ing. The barometric draft regulator shall be installed if recommend­
ed by the burner manufacturer. 

30-5. SMOKE CONNECTIONS: Smoke connection from the 
boiler to the stack or flue shall be rr1ade by 1Tieans of breeching com-: 
posed of nur.nber 18 gauge tight clad type galvanized sheet steel. 
Joints shall be welded and made air tight. Connection to the stack 
or flue shall provide for expansion and contraction of the bre~ching. 
Should no barornetric draft regular be used, a handhole of suitable 
size shall be constructed for access to the interior of the breeching. 
The breeching shall be insulated as described in Section 30, para­
graph 13: Boiler Covering. 

30-6. PRESSURE GAUGE AND THERi\,01v .. ETER,. in combin­
ation, having suitable pressure and temperature ranges shall. be 
installed on each boiler. 

30-7. PRESSURE RELIEF VALVES: Each boiler shall be 
provided with one or n1ore relief valves, constructed and installed 
in strict accordance with the American Society of lv1echanical 
Engineers Boiler and Fressure Vessel Code, Section IV. The 
aggregate relieving capacity of the relief valves shall be not less 
than that required by the above mentioned code. The discharge 
from the valves shall be installed as directed. 

· · ·" 30-8. DRAINS: consisting of 1 inch hose gate valves of 
3 / 4 inch hose bibs shall be installed at the lo we st point in the 
return ri1ain i:i.~a.i? the boiler, and wherever required by the Con­
tracting Officer for the convenient and thorough draining of the 
systen1. 

30-9. CONTROLS: 

a. General: 

(1) \Vater-tern.perature control: The boiler water shall 
be maintained at a fairly constant ter.nperature by means of a water 
temperature controller which will cause the gas burner- to start or 
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stop.~~t~jm'at.ica1ly:.as,,t.he.boiler.water t~I?;ipe:ratu:re fa)ls below or. 
ris~s' a,bove J?1rb.:de!tern~ined points. " .. ' 

:· ', . 

. . .. J> .. Saf~·~: ~~nt~o~s: The cont.rac~~~ shall ~ubi>;i~.~ p~~o°r'that 
the safetY contrOlS'i CQnform to the standards of the Under~~iters' 

. La:.Qo,r.ator'i~s, 'Inc~·, q.r. the .Factory lvJ.utual Laboratories. The label 
or· ·hstin'g of'the':above, named.iaboratorie .. s Wili be .. accepted as evi-

'" dence of conformance.· In lieu of su~h labe'l or listing,. the ~on~racfor 
may submit a written certificate from any nationally rec::ognized te·st­
ing. agen~y, adequately equipped and competci/nt 'to perforx:n .. such 
servl.ces,· that'·the safety controls have been tested and conform 
to ·the• stan:d.ar'ds;; including inethods of test, ·of the Under~.riters' 
LaJ:>q;rat~rfos, Inc., .. Q:r i!1e'Factory<tv.i,ut\l·ai'Laboratories. .. ·· · 

. . ... ' . '. ... . . . 

. " . c .. Water ,t~~~~~~~\ir'e controlle.r for the boil.e·;. w~ter 'shall be 
of· s~.ur:dyi ccmstructio.n a1:i.c:i"sliall be p:r.otecte'ci against dust afld damp­
ness.· ·The ·thermost~tic eie·~.ent·shall be 'inserted in a se.perable · 
socket installed in the hoil~·r. · The .controller shall operate on a·. 
100~~ differential over an adjustable te.~perature :range of approx-
imate.ly; 100.tor 2·20PF. · -

. . . . ,· 
; ' ' .... , .. 

30-10. COLD- w-ATER CONNECTION: The heating._system shall A 
be connected by rneans of galvanized steel pipe and galv~nize.d'". W 
malle~ble-iron fittings to the capped outlet in· the cold-water supply 
system :provided .for .that purpose-,· A gate valve~ strainer and float 
operated. oc:>iler--::water .feeder shall be installed in the cold-water 
conne~tion in the1 ,or de~ ri~entioned ·with the boile·r-water· feeder -· . . ·,, .. 

a.. ·Strain~rs,· bci:sket or Y-type shall .be of. the same si.:;.e as 
the pipelines in which are iilstalled. The strainer bodies shall·be · 
heayy'_and durable, of the best grade cast iron, with bottoms drilled 
an<;l, !?lugged·~··. The bo~ies shall .have ~rrows clearly cast on the sides 
to indicate. the direction of·flow .... ')?;acJ:~ strainer shall be equipped with 
an e·a~ily removable .cover·: and sedim~~t basket.· The basket shall be 
of notless than:0 .. -025 inch thick (22 g~uge) sheet.bras~ with srr~all 
perforations of sufficient nurnber to provide a net free area t~rough 
the basket of at least 3. 30 times that of the entering pipe. The flow 
shall be into the basket and not through the perforation·s •. 

b. Boiler-water feeder shall be float-operated and designed for 

.-.j,.: 

. '. 
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a water-working pressure of 150 pounds per square inch gauge, and shall 
have a strainer incorporated in the inlet c'onnection. The feed valve shall 
be constructed of noncorrodible metal and shall be isolated from the float 
chamber by_ means of a pack.less construction, so as to prevent scaling of 
the valve or seat. , '. 

30 -1 i. EXPANSION TANK shall be constructed of steel in accordance 
with requirements of the A.S.M.E. Boiler and Pressure Vessel Code, 
Section VIII, for a working pressure of 30 pounds per square inch gauge. 
The tank shall be coated with a suitable rust-inhibi.ting paint.; 

30 -12. PIPING FOR HEATING LINES shall be black steel, class I, 
weight A, or seamless copper tub:f.ng, type K or L. Connections between 
ferrous piping and copper piping shall be electrically isolated from each 
other wi.th dielectric couplings or other approved method. Pi.pes shall be 
as specified in SECTION: AIR SUPPLY AND DISTRIBUTION SYSTEM FOR AIR 
conditioning system. 

30 -~ ·'t BOILER AND EXPANSION TANK COVERING: The boiler, if unjacketed, 
the smoke connectfons and e}cpension tank shall be covered with magnesia, 
mineral wool, calcium sil:!.cate, cellular glass, or other approved equivi­
lent noncombustible mineral insulation at least 2 inc.hes thick. In-· 
sulation may be ei.ther block or blanket type and shall be securely 
wired in place in an approved manner. Insulation applied to breechings 
shall be applied over H: inch wire mesh, held away from the metal sur-. 
faces by metal spacers providing an air space of not less than.l inch. 
Joints in the insulation shall be filled with magesia, mineral wool, or 
other equally suitable cement. Insulation shall be covered with heavy 
galvanized hexagonal wire netting and two coats of asbestos cement each 
approximately ~-inch thick. The first coat shall be left with rough 
surface and allowed to dry before the second coat is applied. The second 
coat shall consist of two parts by weight of asbestos cement and one part 
of Portland cement trowel1ed to a smooth, hard, uniform surface and 
neatly finished. Cleanout and access openings shall not be insulated, but 
the insulation and external plaster shall be neatly beveled up to the 
edge of such openings. In lieu of the materials specified above, consider­
ation will be given to the use of a reinforced plastic insulating material 
having the following properties, substantiated by. a certified laboratory 
report: The material shall not be adversely affected physically by soak­
ing in cold water, boiling water, or steam, followed by drying. The 
materials shall further be resistant to spalliug under a 10 cycle spalling 
test consisting of the following unit procedure; 10 minutes of heat sat­
urat:.i.on at 1,850° F. , followed by a water ~pray for 8 minutes, and sub­
sequent air cooling for two minutes. The U-value of the plastic insulation 
shall be equal tc- or better than the rig:J.d or flexible materials herein­
befo~e specified; and the material shall be homogeneous throughout and 
require no external protection. The reinforcement furnished shall be 
app~oved as equal to that hereinbefore spe~ified, and the outer surface 
shall be smooth and suitable for painting. · 
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30-14 •. ELECTRICAL WORI<:·. All manual or automatic control· and~ 
. ·protective ·or signal .devices required for the operati'on' 'of· the heating' 
equipment herein .specified and·anywiring required by·not indicated on. 
the electrical plans ·shall be furnished and installed under this section· · 
of the specifications. Hiring shall conform to SECTION: ELECTRICAL 
WORI<,.,;INTERIOR., ·A complete electrical-connection diagram for each 
piece o'!I: mechanical equipment having ·more than one automatic or manua~ .. ·: .. 
elec,tr:f.cal•control de~ice shall be· submitted to the Contracting Officer··· 
for approval. . 

30-15. PA:lI~TING AND FINISHJ.NG: . All uncoated ferrous-metal. 
work such as pipe i;iupports and unin::;ulated piping in ·areas having un•· 
painted adja~ent surfaces shall be thoroughly cleaned and g~.ven one coat · 
o~f a~phalt. varnish •. All othe1:. uncoated forrous~meta.l work shall be primed 
as spec:.tfied in SECTION: PAINTING:. PROTECTIVE, ON METAL. Finish 
painting shall·be as specified in SECTION: PAINTING, GENERAL. 

30-16.. OPE.RATION AND MAINTENANCE INSTRUCTIONS; in 
printed form glass ~nclose.d and framed, covering each i'tein of equipment 
shall be posted at.locations designated by the Contracting Officer. 
Upon completion of the work, arid at a' time designated by the Contracting · 
Officer, the services of .a competent· engineer shall be provided. for ... 
a period of not less:thanl.day to instruct a representative of the 
Government in· the operation and maintenance of the heating system. 

30.;;17. TESTS: Before any covering is installed, the entire heating 
system; including .~oiler and· fittings, shall be hydrostatically tested. 
and proved tight :unaer a pressure of 45 pounds per square inch gauge. 
Upon completion and_prior to acceptance of the installation, the contractor 
shall subject the _heating system to such operating tests .as may be . 
re_quired by the Contrac:ting Officer to demonstr.ate satisfactory· functional 
and .. operating effic;lency.· Operating tests shall cover a period of 24 to 
48 hours for each system. A. report of the tests shall be submit.ted ·in 

·quadruplicate to the Contracting Officer and shall include the following 
specific information·, together w:f.th conclusions as to the adequacy: of 
each sys1;em: 

. a. Time, date and duration of test. 

b, Outside and inside dry-bulb temperatures. 

c. Water pressure at. boiler •.. 

d. Hater-supply temperature· leaving boiler. 

e~ Hater-return temper.ature from system at' boiler inlet •. 

f-. Boiler· make, type, .serial number 1 design pressure; and 
rated capacity. 
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g. Gas burn~r. make, model and rat:ed·capacity, and annneter 
and volmeter readings for oil burner motor. 

h. Water circulating pump make, model, and rated capacity, and 
ammeter and voltmeter readings for pump motor during operation. 

· ,:,:,k., F.uel-'Sas temperature at boiler o.ui::let. 
I: ...... ,, .. • 

1. Quantity of hot water circulated. 

All indicating instruments shall be :i:·ead at half-hour intervals unless 
otherwise directed by the Contracting Officer. The contractor shall 
furnish all inctruments, test equipment, and test personnel that are 
required for the tests, and the Government will furnish the necessary 
fuel, water and electricity. 

30 -18. CLEANING OF BOILERS AND PIPING: After the hydro-
static tests have been made and prior to the operating tests, the boilers 
and piping shall be thoroughly cleaned by filling the system with a solu­
tion consisting of either 1 pound of caustic soda or 3 pounds of trisodium 
phosphate per 100 gallons of water. The water shall be heated to approlc­
imately 150° F. and the solution circulated in the system for a period of 
48 hours, then drained and the system thoroughly flushed out with fresh 
water. 

30 - l'v. OPTIONAL CONTROiiS: Pneumatic controls or electronic 
controls may be provided in lieu of electric controls. Where pneumatic 
controla are furn:.i.shed, an air compressor of the standard piston type 
complete with tank, valves, gauges, filters, and other necessary appur­
ttenances, shall be provided. Air lines shall consist of suitable tubing 
with airtight fitti.ngs. The air compressor and tank shall be located as 
directed by the Contract:i.ng Officer. The pneumatic control system shall 
conform to American Standard Bl9. 

3 O -2 (1. GUARANTEE : The following equipment to be furnished under 
this section of the specifications shall be guaranteed for a period of 1 
year from the date of acceptance thereof, either for beneficial use of 
final acceptance, whichever is earlier, against defective materials, 
design, and workmanship: 

Boiler. 

Gas-burning equipment. 

Automatic heat regulating equipment. 

Pressure-regulating and relief valves. 

Boiler water feeder. 

Pressure gauge and thermometer. 
Heating System, Forced Hot Water, Gas Fired 
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. Upon rec.eipt ·.of ·notice ·from the Government of. failure of ari.y part of the 
guar'anteeci equipment during the'guarantee period, artd the affect:ed part 
or parts shal~ be repl.aced promptly with ne"!.:i!arts by and at tbe' expense 

.. .of the contrae•tor. . :~: ·,!._ .. :::}(;~f ~.i.:::: · · c • 
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SEC'r10N 31 

r ·' 

AL.-q_-z.~UPPLY AND DISTRIBUTION 3YSTEivi 
(FOP, AIR-CONDITIONING SYSTEJV) .; 

31-1. GENERAL: The applicable provisions of the " 1Gene.ral 
Conditions'' shall qovern the work unJer this Section. ·· . .__. . . 

~ ! f, 

: f 

31-2. SCCFE OF iNGRK: The work required under this .Section 
includes .tli,~ provision and installation of all articles,· ite.ns, materials 
and O,?eration, including all labor, <naterials .and equipd1ent necessary 
for and irtbdental:td·'the co.npletion of all air-supply and distribution 
systems for air-conditl.oning work as shown on the drawings and/or 
as described herein. 

31-3. GENER !\.L: The contract drawings indicate the extent and 
gene1~a1 arrange 1aent of air conditioning ~yste 1n. The central refriger­
ation portion of the air conditioning sys't~ (n. is specified in SECTION: 
CENTRAL-·REFRIGER A TION SY.STE:t-./J {FOR AIR-CONDITION:U-.TG 3Y5-
TEivi)~ Heating equipa1ent, other than t.l~at specified herein, and heat­
ing piping are specified in: SECTION: H.EATING <:;YST:SlV., FCRCED 
HOT 'NATER. A.ll iteins specified herei~ shall be properly coordinated 
with the central-refrigeration system and the heating system to pro­
vide a co•£"1plete air conditioning system. Equipment, du~twork, and 
pipin~ shall fit into the space allotted-.and shall allow adequate a'.nd 
acceptable clearances for en~ry, servicing, and .»1aintenance. 

a. Capacities of equipment and .rnaterials shall be not less 
than those indicated. 

b. Confor .mance to agency require men ts: Where rnaterials or 
equipment are specified to be approved by the Underwriters' 
Laboratories, Inc., or constructed and/or tested in accordance 
with the ':>tandard. of the .A-.-:.-ierican Society of Iv.echanical Engineers 
or the Air ?-1.:oving and Conditionin15 Association, the contractor shall 
submit Froof that the items furnished under this :,:;ection of the speci­
fications confor in to 3uch requirements. The label of or listing in 
the Underwriters' Laboratories, Inc., Building r. ... aterials List will 
be accei.;table as sufficient evidence that the iterns conform to such 
requirements.· The ASr.1:E stamp or the A.tv;CA label will be accept­
able as sufficient eviden:Ce.tthat the ite ~~:cs confur 1 to the respective 
require.:nents. In lieu 0.f S?J.Ch sta.:np. label or listing, the contrac­
tor may subn1it a written certificate fro1n any nationally recognized 
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testing agency adequately equipp~d-and competent to perforLYi such ser­
vicecs, ~·t~ti~g that the items have been tested and that the units con­
form to the :requir~ments_ listed hereinbefore; inc~uding methods of 
testing of tll.e specified-agendes. · 

c. Nameplates: ·Ea.ch major cornponent of equipment sha.11 have 
the inanufacturer' s nal;·1e, add;re ss, and catalog.nu1nber.: .on a"plate ., 
secl.lre~Y. attached te> the item of equipment • 

. . :tj... .PT"~ve_ntion of rust: .. Surf~ce S· of fe!rous metal 3hall. be giv~.n. 
a r~st inhibiting coating Vlhere specified.: .c ;The treatment ... haU-with­
stanc.l: 200hours in a salt-s.i:Jray_fo·g_test,.'in ac.-;ordance witl::-~nethod-
606i .of F~deral· Standard No. 141. .Immediately after completion of.· 
the test, the specimen shall show no signs of wrink~ing_ or. cracki~g 
and. nq. signs of rust creepage beyond l /3 inch on either side of the 
sc,ratch x~ar,k ... w·he.r·~ r,ust-:..in._hibitor. coating i's specified hereinafter, 
any.tr.~(:l.to::ient that will pass the .above te's{·is acceptable unle·s.s a 
i>pe.ci.fi~. coating is_. :pecified except that c'6a,l tar. 0r. asphalt type 
coat~pgs ..yiH_t?-ot b~ accepta.ble unless so stated for a:_:.•pec_ific itetn. .. 
Wh~re. steel is s·pe<;:i'fied, to be hot dip galvanized,,. mill.- galvanized. 
sh,ee.~ ateel may be used; prov_ided all raw -~dges are painted with a 
zin~.pigmented paint conforraing to 11.:..ilitary Specification Iv;.IL-F-269i·.5, 

' ' ... 

.=:· frotection. from. moving parts:: 'Belts, pulley,. <;hains, gears., 
couplings, ·projecting s_~t screws, ·keys; and other rotatin~ parts loc~_ted 
so that any person can con'le in. close. pJ.".oxL:nity thereto, shall be f.u~ly 
encJoe.ed or properly guarded. 

• , I • 

f. Spare parts data: As soon as practicable after approval o.~ 
,~~ate.rials and equipment and, if possible, not later than 4 1nonfos 
prior to t11;e date of beneficial occ.upancy, t):ie contractor. sh9-U furnish 
s 1:are parts data for each .differerit iterri of equipment lis:1:ed •. ,The , . 
<lat.a shall include a complete iist of pa_rts and supplies', with current 
unit price.sand ·;;o_t•· :;:e of supply; a list of parts an4 supplies that ar~ 
eithe,r nor ~;1ally fµrnished at. no extra cost with the purchase of the 
equipment, or si:•e cified !-ie-reinafter to b~ f1,l:r;-nishe d ~s part of the 
col'l:tract, :.and a. list of additic;mal items rec:om,,_,endeq by the .:aanu­
facture:r to. as.sure efficie.nt operat~on fqr a-period of 120 days at the 
particular _;nsta,llation. The for.egoing;shall not rel;~ve. the c9l).tractor 
of a~y re s . .t•onsibilitie s :under the .guarantee ::;pecified herei~after, 

. ~·· ... 
]··:Standard fil°Oducts :, .lVatt;lrials and equiw~1e;:nt ~o)~e _provided. 
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shall be the standard catalog products of manufacturers regularly engaged 
in the manufacture of products confo1"l!ling to these specifications; and 
shall essentially duplicate materials and equipment that have been in sat­
isfactory operation at least 2 years. 

h. Verification of dimensions: The contractor shall be respon­
sible for-the coordination and proper relation.of his work to the build­
ing structure and to the work of all trades. The contractor shall visit 
the premises and thoroughly familiarize himself with all details of the 
work and working conditions, to verify all dimensions in the field, and 
to advise the Contracting Officer of any discrepancy before performing 
any work. 

31- 4. MATERIALS shall conform to the respective specifications 
and other requirements specified below: 

a. Air vents on water mains shall be 3/4 inch quick venting 
float operated air valves. Each v~!:lt shall have a large port permiting 
the expulsion of the air without developing excessive back pressure and 
a noncollapsible metal float that will close the valve and prevent the 
loss of water from the system. The valves shall be designed for 30 p.s.i. 
working pressure. Air vents onrwater coils shall have not less than·1/8 
inch tapping and shall be either float operated type as specified for 
mains, or hygroscopic-disc type consisting of several discs that allow 
release of air when, dry but e:JQ)and and close when water reaches the vents. 
The valves shall be designed for 30 p.s.i. working pressure. All air 
vents shall be suitable for both hot water and cold water service. 

b. Asbestos connections: AS'IM Standard Dl571, commercial 
grade .. 

c. Expansion .ioints: 

(1) Packless type; Milita1~y'Specification MIL-E-17813, 
type for pipe up to and including 3 inch size pipe; type II for pipe 
over 3 inches; class 1 or 2 copper element. 

(2) Slip tube type: Military Specification MIL-E-17814, 
type II or III; class 1 or 2. 

d. Escutcheons JF:L .. fi.n_~_sheSl ~eas shall be chromium plated 
pressed or stamped brass, either one piece or split pattern held in 
place by internal spring tension or setscrew. Escutcheons in unfinished 
spaces may be 20 gauge (o.o4o8 inch in nominal thickness) galvanized · 
metal disc type. 

e. Flanges: Federal Specification WW-F-406, class 125. 

f.. Insulation: All insulating material shall be noncombustible 
as defined in the National Building Code~ Section 200, and shall have a 
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flame spreaa..·rating of not more than 25 and a smoke:developed·rating 
of' not more than·50 as defined in.the Method of Test of Surface-Burning 
Characteristics in the Building Materials List of ·the Underwriters' · 
Laboratories, Inc. 

(1) Duct insulation: Federai _Specification JIB-I.:..542, type I 
where concealed, t;ype II where exposed.·· 

( 2) Equipment insulation:· · 

(a) Cellular glass: ·Federal Specification HH•I-551,· 
types I and III, class suitable for the temperature encountered.·· 

(b) Expanded plastic: Flexible synthetic rubber-like 
chemically expanded cellular tubular form insulation with a k factor 
of not more than 0.28. 

(c) Fibrous glass: Federal-Specification HH-I-542, 
type I, or II. 

( d) . Magnesia block: ·Federal- Specification HH-I-5541 · 

type I, class A or B. · · 

(3) Pipe insulation: Federal Specification HH-I-552, type 
I; class A, or a flexible synthetic rubberlike chemically expanded 
cellular.tubular-form plastic having a k factor of 0.28. 

g;_ Keene's cement: Federal Specification SS-C-161. 

h. ~ipe, steel: Federal Specification WW-P-4o6, weight A, 
class 1 or 2 as specified. 

!· Pipe, fittings, steel: Federal Specification WW-P-521} 
threaded or welded type I or. II as specified . 

.:i· Pipe nipples: Federal Specification HW-N-J51, type ·I or 
II as specified. 

k. Pipe supports: Federal Specification HW-H-171.· 

1. Pipe threads: · Federal Specification GGG":"P-35.l. 

m. Seamless copper tubing:' Federal Spe_cificatiori' llW-T-799, 
type K or-L~ 

n. Sheets, metal: 

(l) Aluminum sheets: Federal Specification QQ-A-359, 
quarter .ha.rd condition, or Military Spec_ification .MIL":"A-52174,. Guage 
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numbers specified hereipafter refer· to Brown and Sharpe gauge: • 
.. . ·. 

( 2) . Irorl' and steel sheets: Gauge numbers spec ii ied herein­
after refer to United States-Standard Gauge: 

· · (a) . 'Corrosion resistant: Federal Specification QQ-S-
766, class 304, finish I. 

d. 

' ~. 
.;. 

(b) Furniture steel: Federal Specification QQ-S-698. 

( c) Galvanized: Federal SpecificaJc;ion QQ-S-775 ,. class 

. ( d) . Uncoated: Federal Specification QQ-s-698, skin­
passed temper, regular bright or dull finish. 

o. Solder: Federal Specification QQ-S-571, compositions sn50. 

l2: Strainers: Military Specification MIL-s-16293, class 125, 
style Y, type I.or I~,, simplex type . 

.9.· . ThermoIJ!eters: Dial type,. 3-1/2 inch diameter chromium 
plated case remote,ol'.-direct type bulb as required, plus or minus 1-
degree accuracy, white' face with black.digits graduated in 2 degree 
increments . . · 

r. , Unions: Federal· Specifi~··~tion WW-U-531; t;ype as required 
to match adjacent piping. ··.· 

s. Valves: 

(1) Angle, check and globe valves:: .Federal Specification 
HW-V-51, type I, II, or IV, Class A. 

(2) .Gate Valves: 

(a) Bronze gate valves: 
54, type II, class A. 

Federal .Specification'WW-V-

. (b) Cast· iron gate valves: Federal Specification 
HW-V-58, type I, .Class A, designation O:F., ''·' .: ::,.! 1.• .. 

:· _: J: ·.r.>· ::.:t .. : .... ·. ..:.:.f · ~L :. 
31. 5 . MAf'EllQlL$ AND EQl]~PM,ENT 11$'.fp._:. i .. ;As soon as practicabilie, '· and 

before s1..arting·. ~#s.tallation '8f. ;_ anY m~t,~~~¥,~ or equipment,. the .. contractor 
shall submit to the· Contracting· Officer for approval a complete list, in 
triplicate, of materials and equipment to be incorporated in the work. 
This list shall include catalog numbers, cuts and such other descriptive 
data as may be required. No consideration will be given to partial lists 
submitted from time to time. Approval of materials will be based on the 
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manufacturer's published data. Approval of materials and equipment will 
be tentative subject to submission of complete shop drawings indicating 
compliance w:i.th the contract documents. 

31-. 16. SHOP DRAWINGS: After receiving tentative approval of the 
i terns on the materials and equj_pment lists, and before installation of 
any of these items, the contractor shall submit complete shop drawings 
and such either descriptive data as the Contracting Officer may require 
to demonstrate compliance with the contract documents. Shop drawings 
shall be submitted for the following items at one time in order to 
demonstrate that these items of equipment have been properly coordinated 
and will function properly with each other: 

Air filters Equipment supports 

Air-handling units Expansion tank 

Chilled water pump Fan coil units 

Coils Temperature control system. 

Shop drawings shall be submitted also for the following items: diffu­
sers, expansion joints, fire dampers, grilles, induction air diffusers, 
insulationJ pipe anchors, registers, thermometers, valves and special­
ties, and such other items as the Contracting Officer may direct. If 
departures from the contract drawings are deemed necessary by the con­
tractor, details of such departures, including changes in related 
portions of the project and the reasons therefor, shall be submitted 
with the shop drawings. Approved departures shall be made at no addi­
tional cost to the Government. 

3 1-·7 . WORI<MANSHIP: 

a. General: All ~at~rials and equipment shall be installed 
in accordance with the approved re«~ommendations: of the .. · manufacturer· .tQ·t.. 
conform with the contract documents. The installation shall be accomplish­
ed by workmen skilled in this type of work. 

b. Welding: The contractor shall be responsible for the quality 
of welding done. The quality of the welding procedures and the quality of 
the welding shall be determined by testing the welder 's ability to make 
sound welds under standard working conditions with the equipment to be 
used in the work on this project, all in conformance with American Standards 
Association Code B3L.l and American Welding Society Standard B3.0. 
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.: ' c: .. Qualification bf welders: . :The. determination pf the qualifi-
cation of-welders, and the requiremeht. for "w.elding shall be in accord-: 
ance with the applicable portions of the above referenced code and 
stands.rd for: .pipe!.ine and structural welding. Each ·Welder shall be ex­
amined at the: jcibs:'U~c by the CC'ntractor' ' ill' the· presence of the Con­
tracting Officer, to determine his ability to meet req1i_ired qualifications. 
Welders shall be tested for w2lciing materials in tbe various positions 
required, including welds with the axis o:f the material vertica: and with 
the axis horizontal wit:;.:i.cut roJ1j.ng. Each welder shall b~. required to 
idetitii''] his···W'ork with' a ·code rJJ.a~king; and a Hsting of the names of 
th~:~<welders ··with cbrrespondj.nc; ·code m&t'ks shaTI. be furri:; shed to ·the 
Contracting; Officer ... Welders making 'defective welfu.: during qualifications 
tests :and we·1ciers<respo:Osible for making defective welds after passing the 

'" · <fest shall be given"a·requalification te.st. Welders failing a requalifica-
tfon te'st Shall be ·dis'charge'd. · 

c)f..;'8. ·ELECTRICAL WORK: Elec.trica:l motor driven equipment specified 
· herein s1iai-l he proVIded com~lete :with motor, motor starter and control. 
· ·Equipment and "Wiring shall be in ·accordance· with SECTION: ELECTRICAL· WORK, 

. ·INTERIOR. · Electrical characteristics shalLbe as· indicated.. (Motor 
starters shall be provided complete with properly sized·thermal-overload 
protection and other appurtenances necessary for the motor control in­
dicated).· Each motor shall be of sufficient·capacity to drive the equip­
ment at the specified capacity without" exceedir;g the, nameplate rating of the 
motor. Manual or automatic control and protective or signal devices re­
quired:for the operation·hereiri specified and any control·wiring·required 
for.controls and devices but not shovm'on the·electrical drawings, .shall 
be provided, under this section of the specifications. 

31-'9. WATER PIPING, VALVES, AND FITTINGS: Chilled-water piping 
shall include all piping and ·connections between water chiller and air 

: .. handling units . 
. ... 
a. Pipe and fittings: . All pipe 4 inches and smaller shall be 

either standard weight black steel or hard dravm copper tubing,-type 
K where buried, and type L for all other. Fittings for copper tubing 
silall be cast brass or..rwrought copper, solder joint .type with solder 
fee~ holes. Unit runouts may be .soft ·a.rawn copper tubing with brass 

· flare connectors. Fittings for steel pipe·:·:shall be threaded for pipe 
2 ·inches and smaller; for pipe larger than :·2 . inches,. fittings shall' be 
butt .. ;1.elding tY]?e;. flanges shall be welding neck. type.' All fittings 
.shall be suitable for 125 p. s, i. ·cold 1-iater service. · 

b .. Valves.: 

(1) Gate valves 2 inches and smaller shall be bronze, 
t!lreaded connection for. black steel pi-pe;.";sweat connection for copper 
tubing; valves over 2 inches shall be<cast iron. · 

(2) Globe valves over 2 inches shall be flanged. end type. 
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(3) Balancing cocks shall be all brass_, squarehead with 
check, suitable for 125 p.s.i. service. 

(4) Check valves 2 inches and smaller shall be bronze, 
. ; th:!zei;i.ded connection; valves over 2 inche.s shall be 125 . p. s. i. iron body, 

brass trimmed, flanged connections. · · : · 
• .! 

c. Expans_ion ,joints: 

. ·;,.. .. • (1) General: Expansion joints shall be suitable for water 
35-:to 250 degrees F., designed for 125 p.s.i. operating pressure, with 

· ;t:raverse capacity to relieve all stress due to expansion or contraction 
o:f pipe. at its operating temperature using a base temperature of 200 
degrees F. Initial setting shall be made in accordance with the manufacturer 
recommendations to allow for ambient temperature at time of installation. 
E.xpansion joints shall be provided in all lines subject to temperature 

.. · changes wherever necessary or indicated to relieve stress or strain develop-
. _ed iQ. lines. due to temperature increase· or decrease; Pipe alignment guides 

shall be installed as recommended by the joint manufacturer but in any case 
not more than 5 feet on each side of each expansion joint, except inlines 4 
i_nches or smaller, not over 2 · feet each side· of the joint. 

(2) Slip-tube type Joints shall be single or double slip, 
with or 'Without base as indicated or re~uired, and shall be designed to 
carry the weight of the expansion tubes by means of machined guides, at 
both ends of the tubes. ·End anchors shall be provided where indicated~ 
A packing gland will not be considered as a guiding element. Each joint 
shall be designed for replacement or addition of packing while operating 
under full line pressure. 

(3) Packless-type joints shall be internally guided and shall 
be provided with either flanged or threaded ends as required. Bases shall 
be provided with each joint unless indicated otherwise. Single element 
joints shall be provided with bases designed for use as an end anchor 
where indicated. 

d. Anchors shall be provided "Wherever necessary or indicated to 
localize expansion or toII"event undue strain,.on piping. Anchors shall con­
sist of heavy steel collars with lugs and bolts for clamping and attaching 
anchor braces, unless otherwise indiated. Anchor braces shall be installed 
in the most effective manner to secure the desired results, using turn­
buckles where required. Supports, anchors, or stays shall not be attached 
in places where such supports will injure the construction during installing 
or by the weight or expansion of .. the pipeline. Detailed drawings of pipe 
anchors shall be submitted for approval before installation. · 

e. Drains shall be accessible and shall consist of nipples and 
caps or plugged tees, unless indicated otherwise. 

f. Installations: 
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(1) G~~: Pipe shall be cut accurately to measurements 
estaqlished-at the jobsite and worked into place without springing or 
forcing, properly clearing all windows, doors, and other openings. Ex­
cessive cutting or other weakening of the building structure to 
facilitate piping installation will not be permitted without written 
approval. Pi:pe3 shall have burs removed by reaming and shall be so in- . 
stalled as to permit·free expansion and contraction without damage to· 
joints or hangers. Changes in direction shall be made with fittings, ex-. 
cept that bending of pipe will be permitted, provided a hydraulic or 
mechanical pipe bender is used and wide sweep bends are formed. Bent 
pipe showing kings, wrinkles, or other malformations will not be accepted. 
All piping shall be installed with sufficient pitch to insure adequate 
drainage and venting. All high points shall be provided with air vent 
valves, all .low.points with drains. Piping connections to equipment shall 
be provided with unions .or fla:nges. Open ends of pipelines or equipment 
shall be properly capped or plugged during installation to keep dirt and 
other foreign material out of the system. 

(2) Joints: 

(a) Copper_tubing shall be cut- square, ends shall be 
reamed, and all filings and dust wiped from interior of pipe. Joints 
shall be soldered with solder applied through the feed holes and drawn 
through the full fitting length, Excess solder shall be wiped from 
joint before solder hardens. Solder shall conform to Federal Specifications 
QQ-S-:57,1, composition Sn50. 

(b) Screw .ioints shall be made with tapered threads 
properly. cut conforming to.Federai-Specification GGG-P-351. Joints 
shall be made tight with a stiff mixture of litharge and glycerin or 
other approved thread joint compound applied with a brush to the male 
threads only. Not more than three threads shall show after the joint 
is rnade up. 

( c) Welded joints shall be fusion welded in accordance 
with .American Standard B31.l, section 6, unless otherwise required. 
Changes in direction of !Jiping .shall be made with welding fittings.only. 
Mitering or notching pipe to form elbow~ and tees or other similar con­
struction will not be permitted. Branch connections shall be made 
with welding tees or forged welding branch outlets. 

1. Beveling: Field and shop bevels shall be in . -~ 
accordance with the recognized standards and shall .be done by mechanical -~ 
means or flame cutting •. Where beveling is done by flame cutting, sur­
faces shall be cleaned of scale and oxidation prior to welding. 

2. Alignment: Before welding, the component 
parts to be welded shall be aliened so that no· strain is placed on the 
weld when. finally. positioned. Height shall b.e so aligned that no part 
of the pipe wall is offset by more than 20 percent of the wall thickness. 
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base of the riser on a base elbow or tee with pipe stand only where 
shown on drawings. 

· h. Pipe sleeves~- Pipes p~ssing through walls, .ceilings, or 
floors· shall be provided with pipe sleeves. poured or fi_tted_ iQ. place 
at the time of constru~tioh. Ea.ch sleeve shall extend through the 
respective floor .or wall 3 and shall be· cut flush with e.ach surface unless 
otherw::i.se indicated •.. Unless otherwi.se indicated, sleeves shall be of 
such size to provide· not less than Ji inch clearanc.a between uncovered 

··· pi.pe and. sleeve or covering and sleeve~ Sleeves. in b~ar:lng walls shall be 
steel or. cast i·ron pipe• Sleeves in: other. walls shall be 20 gauge 
(0.0408 inch :!.n nomi.nal thickness) galvanized steel. ,fiber, or otJler 
approved material. Sleeves in· floors of toilets shall be cast iron or 
steel with· inte.gral flanges ar,.d .nhall extend 1 j_nch above the finished 
floor. :The space between floor sleeve~ and passing pipes shall be 
caulked. with graphite packing and synthetic rubber ca11lki.ng compound 
in conformance with: MHitar.y Specification MILeCal5705. 

i. Escutcheons shall be provided at all finished surfaces 
where exposed piping, bare or covered, passes throsgh floors, walls, 
or ceili.ngso Escutcheons shall be fastened securely to pipe sJ.eeves 
or to extensions of skeves without any part of s-leeves being visible. 
Where sleeves project slightly· .from floors, specia} deep type escut-
cheons shall be used. · · · . ::·-'·;.: .. 

' .. ; .. ; :. . . ~ . 

31 -lC·· EXPANSION TANK: Each expansi.on tank shall be constructed 
of steel in accordance with ASME Code for Unfi.red Pressure Vessels for 
30 pound working pressui:e. The tank shall be coated with.rust inhibitor 
outside. 

-31·~11. PUMPS shall be split case, enclosed impeller, non-9ver­
loading, centrifugal type. Ca.sing, bearing housings, and base shall 
be cast iron. .·High points in the casing .shall .be provided with manual 
a:i.r vents; low points shall be provided with drain plugs. Shaft seal 
shall be mechanical seal or atuffing box type. Impeller, impeller guide 
rings, glands, s;:uffing box rings, and shaft sleeve shall be bronze. 
Sha-ft·shall be steel:. turned and ground. Bearings shall be ball type, 
roller type or oil lubricar1.~1l..h:i!onz~ steel type.? and shall beefficiently 
sealed or iSolated to prevent locs of oil or entrance of dirt or water. 
Each pump shall be direct connected through a flexible coupling to an 
electric motor operating at not over 3,600· r .. p.m. except that where 
the pump head is less than 60 feet of water, the pump speed shall not 
exceed 1~7 50 r.p.m. Pump shall be servicable without distc.:i.•;oing 
piping connections.· ·Pump. and motor ·shall be mo.unted on a common 
cast iron base having· lipped·edges and tapped drainage openings. Pt.tmp 
shall be .provided with shaft coupling guard and vibration isolator base 
with published· load ratings.· Each pump casing shall.be designed to 
withstand the discharge head specified plus the static head on system 
plus 50 percent of the· total, but not less than 125 p.s.i. Additional 
capacity shall be provided to.accommodate extra water requirements for 
water cooling the compressor motor if required for the unit furnished • 

. ,_ . ...-.,.._ - .. 



Pump motors shall have ample capacity to prevent· overloading with · · 
pump opet'.ating at any point on its characteristic curve, and ·shall have· 
splashpro6£ ertclosure. · Motor starters shall be across-the-line type · · · 

,. ·with general purp.dse enclosure. Pumps shall be installed on suitable 
foundations :i· ·properly levelecl~. grouted in, and reaHgned before opera~·" 
tion, in accordance with the manufacturer's instructions. · · · ' ,,,. 

31 -12. DRAIN LINES: 

a. £~~a!_: Drain lines shall be pT.ov:i.ded for each air handling 
unH and fan coil unit. Drain lines shall be gt:aded in the direction of 

.. flpw wit.h a slope .. of ~~ inch per .footo Drains inti:tcated to connect to 
sanitary sewer sysatems shall be connected w:lt:h an. indir.ect waste. 

ho ~ipe. and_fit.t!!~:~~. All piping shall be standard weight gal­
vanized steel; f_:Ltt:tngs siwll be standard weight galvanized malleable 
iron; construction shall be threaded throughout. : · 

c~ Wat.e:c sea.ls shall be provided in the con.de!13.ate drain from 
all unfts exceptfu~-;.,.oH u;:iits. The depth of each seal shall be equal 
to the total static pressur.e rating of the un:tt to wh:J.ch the seal is con­
nected. Wa.te-.c ·seals sha:i.1 be conGtruc.ted of two tees and an appropriate 
U•bend with the .open end of each te.e plugged~ handtighto 

3'1-13.. SHEET METAL WORK: 

ao General: Dii.ctwork shall be constructed of galvan:J.zed· steel 
or aluminum sheet:;sa Unless otherw:f.se approved, duc·i:s. shall conform 
accurately to the dimensions Jmdicated. and shall be ~traight and smooth 
:on the inside, ·with joints neatly finishedo Ducts shall be anchored 
: securely to· the bu:U.ding in an approved manner and shall be so installed 
as to be c.omf'letely free fr.nm •Tib:ratfon under all conditions of operation .. 
Cuxved elbows shall have a c..ent.erline radi·us not less than 1-~ times .· .. ~ 
the w:J.dth of tbe ducto Jo:bts shall be made substanti~lly airtight, ·and 
no dust marks from air leaks 5hall show at duct: joints or connections. to 
grilles and d·iffo.serso Laps shall be made in the di:l'.'ection of air flow. 
Edges and· slips shall be hamm~17e.d down to leave a smooth interior. duct· 
f,fn~i.Sh< Dutton or btilt con!.1ections :tn standfo.g sea.ms shall be spaced at 
fixed centers not greater t;1an 6 inch spacing. Transformations shall · 
be made w:l.th a slope :ca.tio of '7:1, or in a specifically approved manner. 
Du;::ts shall have cross break of sufficient center height to assure rigid­
i'~Y' in the duct section. · 

b. ·£2gyeri.tfonal velocit:t ducts and stiffeners shall be construc­
ted ·of gal':ranj.zed steel or aluminum sheet of thickness and fabrication: 
indicated on Table I. . . . ~ 

c. Splitters and ~E£!~: Dampers shall have accessible oper­
ating mechan:tsm and where operators occur' in finished portions of the 
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build:tng,··;cperators ·shall be chromium pla..te<l wj;th all. exposed e·dges 
ro~peqo .. Splitter damper.s shall be operated by ·:quadrant operators or 
3/16 it~ch rod br.ought th.'t'ough :the side of the .duct with a locking se~acrew 
and bushing,, . ·Two r·ods . are. required on 'splitt~rs over 8 inches~ Manual. 

. . 
; 

·,,. 
·: h : • 

· · Table. l 

Sheet metal thickneisses for rectangular duct constructionl 

'.· ;'·. 

Aluminum. 
Thickness: . 
(inch) and. 
,!,g_&s gauge.) 
Ou0201. 

(24) 

Galva Maximuc Type of 
sheet side Transverse joint 
g~u.!g_~ _ ___.(_in.£.hS!!l .£2!!~!!2n.s2 ___ ....J!.racing ____ _ 
. 26 Up to 12. S 9 d1.'ive 9 pockat~or bar None 

sU.ps· on 7 ,.ft. 10-in. 

----~~~--------~-~~~.___s.cnt~_::__~--~---~--~-
13 to 24 s, drive, pocket or 

bar slips on 7-fto 
10-ino centers o • 

None 

000253. 
.. (22) 

24 ---------~----·--------------------~-~--------------;. · .. 
25 to 30 S, drive, ·1-in, pocket~ 

or 1-in~ bar slips on 
7-ftc 10-ino centerso3 

1 x 1 x 1/8 .... 
in. angles 
4-fto from 
jo:f.nta 

le For normal pressures and velocities used in typical .ventilating 
and air conditi.oning systems.. Where special r:i.gidity or stiffness is 
requir.ed,, ducts .shall be constructed of. metal two gauges heavier. Cross• 
break:i.ng may be omitted on uni11sulated ducts if metal two gauges heavier· · 
is used •. 

2. Other joint connections of equivalent mechanical strength and 
air. tightness may be usedo 

. . . 3. Duct sections of 3~£t,, 9~:i.n. length may be used with bracing 
angles omitted, instead of 7~ft. 10-:i.n •.. lengths with joints indicated. 

volume control dampers ·shall be operated by locking type quadrant oper­
ators a Dampers and splitters shall be two gauges heav:i.er than duct in 
which installed. Multileaf dampers shall be opposed blade type with 
ma~imum blade width of 12,~nches~ Splitter dampers shall be of sufficient 
length. t9 close off eitl:ier .branchduct'. . 

d. ~~f!e~s shall be provided in all square elbows, duct­
mounted supply·o~tlets, anc:l tap in branch ·takeoff·connections. Air 
deflec~or-s.sb<!-11 be factory fabricated and assembled. e 

Air-Su;eply and ,Distribution S;;·9tem. 
Fer ·Air~Eknditio'.~~-Systern 

. 31-12 



;':,'.r 

31-140 DIFFUSERS:·,!·REGISTERS, GRILLES~ 

ao General: Diffusers, registers and grilles shall be factory 
fabricated .of stee_l :or aluminum and shall distribute the specified quan­
tity of. air e:v:enly over space intended, without causing no.ticeable d-rafts ~ 
air ~ovemertt faster than 50 .f Qpomo in occupied zone, or dead spots 
anywhere dn the condi_tioned areao · The contractor shall be responsible 
for diffusion.; spread, dro.p, and throw. If, according to the cert:f.fied. 
data of the manufacturer of the proposed units, the sizes indicated will. 
not perform satisfactorily, the· units .shall be resdlected to perform 
quietly and effectively.:f.n accordance with the manufacturer's recommen­
dations as approved by ·the contracting officerQ A c:chedule·Qf all air 
inlets and outlets shall be submitted to the Contraeting Officer .ind.icating 
location, specified air qualtity, neck or face veloci_ty, noise level, 
pressure drop, throw and dro,p for registers, and ~imum and ~nimum 
diffusion range for diffuserso Diffusers and registers shall -be provided 
with volume control and accessible operator. After the system is in 
ope~ation, if drafts, dead spots, or excessive noise are noticeable in 
the conditioned spaces. due to .improper selectio~ of type and s~ze of . 
diffuser, grille or register,.. the unit shall be-·changed to the proper size 
and type without. additio''na·l CC?.s.t. to .the Gove:rn ;:.;ent. 

. . . 
bo Diffusers shall be round, half round, square, rectangular 

or strip shape as indicated, and shall be of the expanding-con,e type, 
plaque type or a combination of the two types o . Diffusers shal:l be fixed 
pattern unless other,wise indicated, and ceiling mounted units sh,all have. 
integral antismudge ri~gs or shall be .furnished with separate anti­
smudge rings. Ceiling mounted units shall_be mounted with rtms or 
antismudge r-ings tight against; the ceilinge : Sponge rubber gaske_t :shall 
be provided bett.ween ceiling and· diffuser or anti.smudge ring. Duct 
collar connecting the duct to diffuser shall fit inside of diffuser neck& 

.· ._,.,. 

.. c. Regis.tars. shall b~ four way directional co~trol type .except 
that returri:and.exha.ust registers.may.be fixed pattern of d;esign·simi-. 
lar to supply reg:f:.st:.er face. Each register shall be provided with a 
face operated opposed.blade volume control damper. Registers shall. 
be provided with sponge rubber gasket between flange and wall or ce:i.1-. 
ing. Return and e~iliaust registers shall be located 6 inches above the 
floor unless otheewise indicated. Free area of all registers.shall be 
not less than 7.5 percent of face areao .Four way directional.control 
may be achieved by a.:grille core that can be inserted in the grille. : . 
face in four positions or by adjustment of horizontal and vertical vanes. 
Removable cores shall have movable vanes. 

. ... 
·:·. 

d.; Grilles:•shall be as specified herein for registers, without_ 
volume cqntrol.damper~ ···:·_,, 

J, .,· 
.: ': . t .: 

3 I -15. COILS: 

a. Water coils shall be fin and.·.tube type cQ.nstructed of seam­
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eo Fire dampers shall be provided in accordance with the 
NaticnalBoard,of Fire.Underwriters Standard Noo90Ao Dampers shall 
be installed with sufficient tension to prevent rattling or vibration~ 

· · f~ Duct access doors: Hinged doors shall be· provided at all auto~ 
ma tic .. dampej:-s, . fire dampers, heaters, thermostats, and other appara-
tus. ·requiring. service an~ inspection in the· duct system. Doors shall be 
15 'b.y · 18, .inches unle.ss indicated otherwise. · Where size of duct will not' 
accommodate th~s ~ize, the doors shall be made as large as practical. 
Doors.not less thari 24 x 24 inches ··shall be provided on each side of. · 
each.air handling unit. Doors shall be rigid, and shall be provided·w:tth 

·.: airtight felt· gaskets o Doors shall be provided with galvanized hinges . . 
with bronze pins and two approved brass fastenerso Doors 24 x 24 
inches or ·larger shall be. provided with fasteners operable from both 
sides. Doors. in insulated ducts shall be of the insulated type~ lJnless 
otherwise indicated, doors shall so ·swing that fan pressure or suction 
holds the door closed. · · 

g. Duct test holes: Holes with patches in ducts and plenums .· 
shall be provided where d((rected' or necessary for using pitot tub.e~ · 
for taking air measurements to balance the air systems. At each of· 
these locations where ducts or plenums are insulated, extension shall 
be provided _with plug .. Jittings. 

'• 

.,.. · h. Apparatus connections: Where sheet metal connections 'are 
made to· fans·or.where ducts of'dissimilar metal are connected, a non­
combustible flexible connection of 15 ounce woven asbestos or.other 
approved ·noncombustible material approximately 6 inches in width shall 
be installed, except in high velocity systems, 29 ounce neoprene coated 
fiber glass shall be used. Flexible connections shall be securely fast- · 
ened by zinc coated iron clinch type draw bands. 

· · · 'i• ·Duct sleeves and flanges shall be fabricated from 22 gauge 
galvanized.sheet steel (Ou0346 inch in nominal thickness)~ unless other­
wise irtdicatedo Flanges not less than 4 inches wide ·shall ·be.instailed 
tight against the wall ori each side, and fastened to the si~e~e •. Duct· 
insulation and vapor barrier shall eJctend through the d~ct sleev~o ·. ' . 
Sleeves shall be 2 i.nches larger than the duct unless other'f(Ji~e requir.ed 
by the thickness of the insulation~ Framed openings. shall be.providc=d for 
ducts larger than 12 inches in diameter and for' alLsquare artd rectangular 
ducts·_. The space between the duct or duct insulation: and, the opening or 
sleeve shall be packed with commercial grade twisted ·'asbestos rope •. 

. , .,., j o· Duct supports shall be not less than i inch by 1/16 inch gal-
vaniz~d strap iron hangers spaced riot over 4 'feet o.n. centers,, Risers 
on high velocity ducts shall be anchored in the center. of the vertical run 
to allow ends of riser to move due to thermal expansiono Supports on 
the risers shall allow free vertical movement of the duct~ , . 
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less' copper tub~s. and copper .or' alum.{nuin .fir..s ·mechan:f.cally bonded 
to tubeso Casing shall be l.6 gauge (OQ0653 inch in ·nominal thic'15.ness)·: 
g;:tlvanized st.eel with 14 gauge t0.0806 inch in nominal thickness) steel 
flanges 'and support plateso· · Tubes ·shall .be full .. circuitiils:and completely 
draina.bleo Each coil shall be tested at the' factory under water at 200. · 
p~soio ~.~r pressure and shall be suitable for 150 PnSoio working pressureo 
Coils: shall be. mounted· for· c6unterflow service •. - : ,.. . 

31 -16. · AIR F.Il TF.RS shall be approved. cJ.ass I or 2 in accora­
ance with Und~r~vritet 1 s Laboratories, Inc o, Building Materials List • 

. . · a9 Sect{()~( ... 1:.l)..;iw1!£.a'..L!_li~ers.. shall C<?Dform to Federal 'Spec ... 
ificatioI). F~F~310, 2 :i.nc!:J.eti tid<.:k and l· inch thick and of size required· 
to s.uit applicationo Filter face velod.ty shall not exceed 350 fcpom. 

ho Manometers: ·Inclined type manomet6:CS shall be .provided for 
all f~ltet stations of 2;000 ccLm, capacity or more~. including filters 
furnished as~ntegral parts of air handling units as.well as filters in~ 
stalled ·separatelyo Mc.nomete:rs shall be of sufficient length to read at 
leas.t l inch of water column, shall be graduated in 1/10 inches, and shall 
be equipp6d with spirit:' levelo · Each manometer shall be equipped :with over 
pressure safety traps to 'prevent loss· of oil, and two three way vent 
valves for.checking zero setting. 

co Holding frame~ for sectional f:.Ut.ers shall be fabricated 
from not lighter than 16 gauge sheet steel with rust i.nhibitor coatingo 
Eciich holding frame shall be equi.pped with suitable cell holding devices 

- and cell seats :shall be gasketed. 

31~17. FACTORY FABRICATED AIR HANDLING .UNITS: 

ao General~ Air units shall be factory fabmcated single zone 
dr.aw thr~ugll'ty-pe and shall be. complete-with airtight ·insulated casing 2 

waterproof drain pan, coo Jing and heating. coil, fans·, motor~ adjust> ... · 
ableV~belt drive, belt guards, filters, air outlet dampers if requ;i.red 
for s.table fan operation~ accesa doors :1 mixing dampers' vibration ' ; ,,, 
isolator bases, and any other appurtenances necessary for .satisfactory·. 
operationo . Each unit shall' have physical dimensions suitable to fit.· · 
sp~ce .allotted to unit, · ., 

" 
b. Casing s'hall be constructed of not l:tghter -than:,16·gauge 

(0.0653 inch .in nominal thickness) steel treated inside with'ruseiri.­
hiM.tor. Drain pans shall be of not lighter than 12 .gauge, (0o"lll2. inch 
in ,nomina.1. thickness) steel, waterproofed by coating with a noncom­
bustib'te waterptoofing materialo "Casing and. drain pan shall b.e insul­
ated at the factory, acoustically and thermally,· and internally with·· .. 
not ~~ss than 1/2 inch thick semirigid fibrous glass insulation mater­
ial:H:·Access doors .or removable panels ·shall be provided. in each 
casing section. · · , · .. , 
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c. Cooling and heating eo:U~ shall be l!Jater type as herein­
before specified. 

d. Filters shall be two inches thick and of the type indicated 
and as here:i.nbefor.e specified, 

.... ,. 
e. Fan~ shall be double. inlet centrifugal type with each fan in 

a separate scroll. Fans shall be statically and dynamically balanced 
at the factory.afte'.':' fan assembly. Fans shall be mcunted on steel 
shaft, ground and polished:> and supported in ball type bearings pro­
vided with lubricc:tion facilitizs outside of the unit or permanently lub­
ricated sleeve or ba!.l type baaringso Fans and scrolls sha.11 be furnished 
with.an approved rust inhiLitor treatment. Fans shall be driven by a 
unit mounted motor connect~d to :fans by a V·belt drive complete with 
belt guard. Belt drives ahali be designed for not less than 150 percent 
of the connected motor ca;acity, and sheaves shall be adjustable to 
provide not less than 20 per.::ent speed variationo Sheaves shall be 
selected to drive the fan at such speed a.s to produce the specified 
capacity when set at the a?proxicate midpoint of fan capacityo Fan 
motors shall have open enclosures. Motor starters shall be across­
the-J.ine type with general purpose enclosureo Fan tip speed and out-
let velocity shall not exceed the recommendatiom: of ASHRAE guide. 
Fans shall be tested at the factory and rated in accordance with Ai"1CA 
standardso 

31-18. FAN COIL UNITS: 

a~ Gener~~ Fan coil units shall consist basically of a casing, 
water coil assembly, drain pan, air filters~ fans, motor fan drive, 
outside air intake, pipe enclosures, and motor swi.tcho Each unit 
shall be fastened securely to the building stru~tureo 

b. ~nclosure: Enclorure shall be constructed of not lighter 
than 18 gauge. (0.0530 inch 5.n.:r..omi.nal thickness) furniture steel, pro­
perly re:tnforced and bracedo Entire casi.ng shall be acoustically and 
thermally insulated internally with not less than % inch thick gtass 
fiber in&ulation fas~ened with waterproof adhesive. Front panel or 
enclosure shall be removable. Gr;.11es shall be removable, surface 
mounted~ or stamped into unit cas5.ng~ and sha~.l be of such design as 
to properly distribute air throughout the ;::ondi.tioned space. Plastic 
discharge or return grilles are not acceptable. All metal surfaces 
shall be either galvanized or treated with a rust: inhib;_tor. Access 
doors shan be provided foe all piping and control end pockets. 

c. F~ shall be steel or aluminum, multiblade, centrifugal 
type, dynamlcally and statically balanced at the factory. 

d. Hater coils, shall be single circuiting type constructed of 
not less than ~ inch outside diameter seamless copper tubing expan-
ded into aluminum fins, provided with not less than outside diameter 
% inch flare connectors and manual air vent. Coils shall be hydro-
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statically testedr.Flit 300 p,,s.i. and suitable for 200 p.s.i. working 
pr.essure • 

. e. Drain pans shall be sized and located properly to collect 
all water condensed on and dripping from any item within the unit 
enclosure. Drain pans shall be constructed of not lighte~ than 18 gauge 
galvanized steel thermally insulated to prevent condensation, and 
coated with a waterproofi.ng material. Drain pans shall be properly 
pitched to insure condensate runoff. Not less than ~ inch NPT 
drain connection shall be provided in drain pan.· 

f o Filters_ shall be .. p~ovided for each unit; and shall be glass 
throwaway type, 1 i.nch thick, class 1, in conformance with the 
Underwriters' Laboratories, Inco, requirements. 

:~ -·. \ .. 

·. r 

g. Motor shall be split capacitor or shaded pole, three speed, 
overload protected type, and directly connected to unit fans or belt 
connected through adjustable V•belt drive. Motor switch shall be 
Three~speed-Off, manually operated, ·of sufficient rating, and shall 
be mounted on. a properly identified plate inside the unit.below an 
access door. . .1· ··· :' ,; _:~, 1 ; 

h~ Outside air intake boxes shall be fabricated from 18 gauge 
(0.0530 inch in nominal. thickness) steel with rust resistant baked ena­
mel finish, or from 16 gauge aluminum. Unit shall include stamped 
metal intake grille, bronze insect screen;·baffle plate to prevent 15low­
through; and damper if not included with fan coii.unit. 

-.:.· 

i. Pipe enclosure: ·The contractor shall furnish and install 
pipe enclosures of the type and size·shown on the plans. These shall 
be installed .. in conjunction with the air conditioning; units. Units shall 
be factory built.rigid assemblies which are to be bolted direct~y 
together at the job site.· All compone.nts_ shall be of not less' than 18 
U.S. gauge steel, phosphatized and finished with a zinc chromate 
base, corrosion resistant; gray primer finishe.d baked enamel. Con­
struction shall be such that all component parts have uniform cross 
section to assure proper line up and fit. 

31 -19. THERMOMETERS shall be installed _in ·ducts or p_ip.~_ng 

where indicated or specified .and shall be sci· installed as,. t'c> 'Qe -:~as.Hy 
readdfrom the operating fioor. The thermometers shall have suitable· 
rangeiil~ and shall be so installed as to be conveniently read •. Therm-· ·· .t 

ometers for use in ducts shall have sensing elements or thermal .. 
elements with capillaries not less than 20 fe~t long, and for use in 
pipes shall have immersion type sensing elements. Thermometters . ',,_.; 
sha.11 be located specifically on:1 but not limited to chilled water lines · 
entering and leaving each chiller, chilled water lines on the controlled 
side of each air handling unit control valve, in·supply and return ducts 
to and from each air handling unit, and at the sensing element of each 
automatic temperature device where a thermomenter is not an integral 
part thereofa 
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31·20o TEMPERATURE CONTROLS: 

: ·.,·: .. a. General: . '.femperature coµ.trols shall be either _p,neumatic~ 
electric' :.or . electr9p.ic type. that;, ~1t ·~r~vi!ie the req1:1ired se9~,enc.e. ,yf . _; 
ope,e:ti0n:aJild .. ~ontrol. Relays» cp.IJ:-~_rp;l:valves, .air compressors, .' · ··. 
reducing stations, switche811, air,.p:J.ping, wiripg, .. o:t' other items not 
specified. ,lierein. or .sl;lown on. tJ;u~. c'9!ltrol.:diagd!BIµS. btit· necessa:ry--t(i .: 
perform the functiol).s specifie4.; ~ball ,Qe _provided. · ... ·· 

(1) Unit conditioner valves: Control valv€•S for fan coil 
units ·shall.be of the throttling-type .of .three way_ pattern with forged 
brass .pody rated ae·l25 P•S·~· or more. Each valve shall be suitable 
for heated and chil,led water service. . · . , 

~· ; . ' 

(2.) Lar.ge control valves: Col.lj;:rol valves forair handling 
tinits, and miscellaneous control .valves. shall pe .thr~e _way pattern 
of the throttling·type·as required for the sequen~e .hereinaf~er specified. 
Valve bodies shall be. rated .at 125 p.s.i. ·or more for steam, hot 
water, or chilled water service as .. required for .. the application. Each 
valve shall.have a contoured plug with removable discs, and each 
valve .s.hall be pi::ovided with ·.valve stem travel indicator. 

.. 
; . ~ ~. ' : • • 1 .. ' .... 

. d. Damper or valve operator. shall be provided for each auto- . 
matic damper. or .. valve.and shall be of sufficient capacity to operate 
the damper, or valv~. under all cond;J.ti,ot;ls, and to guarantee. tight close-. 
off of valves. ag~inst system-.pressµre· en.countered.. .Each operator 
shaL1.. ·be full proportioning, type uril~ss ,indicated otherwise and shall 
be,,provide4 .w:f,.tlJ. .sprl.ng return to .fai,l safe,~s required.:to meet pro­
ject conditions. ·Each-operation shall operat~ at the.rate of speed 
corresponding t;o:the dict;~tes,of the contJ:ol.ler., Where sequencing.is 
required, ·the operators shai'i.bep:i;ovided,with positive postioning 
devices and with adjustable operad.ng rat;tge and starting point. :Elec-
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tric .. operators shall be hydraulic or oil imw.e:::sed gear train typ:..\ 
with machine cut gears. ' . 

e. Controlir..dicating devices: Each control except space .. 
ther:nostats and space humidity cont.rollers shall be provided with 
a permanent indi.cating device at the control to· indicate the exact 
point at whic.h the control is operating within the modulating rang,e •. 

(1) Th~osta)~s shall be full· prop~rtioning type with ad .. 
justable throttling range unless oth<",;i-Wise indi.cated. Sensing elements 
shall be sensitive. to tzmpera.tu:r:e changes of plus· or minus 1 degree i~-.:. 

(a.) Spa-:e t.t~e:rmos~~-:, shall have lock:tng.cover, ad-:., 
· justable. <liffer~::iti.al and. ther,iom~ter. Si;.:ice thermostats shall be · 
mounted 60 inches abo•:e the f.toor unlesG ot:herwfoe indicated. 

(b).ReBote t~etmostat3 shall be remote bulb or 
rigid stem insertion type-.-Sct-P-oinr-;nd thxottling range adjusting 
mech.ardsr.1 shall be mounted :f.n a metal caf.Je · outsi.de of the duct or 
pipe. S.;nsing element st.all .be secured in the controlled medium 
flow stream to :i:espond· to ove:i:all tempeJ:ature within the· duct or pipe. 

(c) !'..<!!!. sa~~ cutoli; with manual reset shall be pro­
. vided on the inlet of each fan· and shall be set to stop the fan. 
if. the inlet air temperature exceeds 12.5 degrees F. 

(d) Low J.i.l!1i.t cutoff with manual reset shall. be pro­
vided after each preheat coii and shall be set to stop the fan and close 
the outside air damper if . the ai.r tempcmature leaving t.he coi.l d1·ops 
below 35 degrees F. 

f. ~ontE,ol ~~l shall be furnished and instiallad~wher~ indi­
cated on drav.ings, P&nel Bhall be not light.et· than 12 gauge. (0.1112 . 
inch in nominal thickness) black steel with turned edges. Instruments 
shall be flush mounted.or back mounted and shall be completely 
piped and wired to a properly :i.dt!n.tified terminal strip. Each:panel. 
shall contain starters; ·protect.ive devices, gauges, and othe~ c,on­
tro~ devices that are not rior~.lly furnished. integral with· the _equip­
ment .. 

g. Air com2r.~ssor and piping: Where pneumatic controls 
are furnished, and air compressor of the standard piston type, com­
plete with air tanks, valves, gauges, filters, and other appurtenances 
shall be provided, and the compressor and sintallation shall conform 
to AIµerican. Standard Bl9. Air lines for pneumatic control~hshall. be 

. ha:i;:.4.~<lrawn copper tubing except concealed air lines may be soft drawn 
·· an~e~lec;l e;opper tubiug. · The air compressor and tanks shall Jbe . 

located where directed. by the Contracting Officer. The a;i.r. compre~~or 
shall be of sufficient capacity 'to provide continuous ~ont~o_l; _ai:( ~~en 
operating on a .!2-on l-2-o~f cycle. · ...... 
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. h. Transfouners and wiri.ng: Transformel:'s shall be· provided 
for electric or electronic controls as required and shall be connected 
to the central power source indicated. Spare circuits in electric pan­
els shall not. be used for controls unless otheR:wise noted. Where con~ 
trols serve an individual ai:: handling unit, transformers may be con­
nected to fan motor leads of the uni.t controlled. 

i. Installation: The automatic equipment shall be installed by 
mechanics empJ.oyed by or 1mder sub~c;ntrac.t to the control manufacturer, 
in strict acccrda"1ce with the manufacturer's instructions and approved 
by the Contracting Off:!.cer. All control wi:-cing or tub;_ng shall be pro­
vided under th:i.s section of the E>pecif~.cations. Before the &fr condition­
ing installation 'fs accepted, the contractor sh.:.11 deliver to the Contract• 
ing Offj.cer a sta!:ameont from t.he manufacture::: or h:ts authorized agent, 
cert:i.fy~.ng that the automati:! control equipment has been inspected and 
found to be properly installi!d and is functiani.ng satisfactorily. 

(1) ~urn.net·-~~~ change .. ovcr: Switch in winter position 
allows water supply valve V=4 and water re.turn valve v--3 to be fully 
open to the boiler. Water s11pply valve and water return valve are fully 
closed to the chiller. Air valve io positione::l to allow 15 pounds supply 
air to the control system~ thereby ::l.ndexing all SU-"ltler~winter controls 
for winter operat:!.on. With switch in summer position, all of the above 
controls are reversed. 

(2) Aii:_ handling u~ll_s: Hhen fan is started, coil of E~P is 
energized allowing outsi.de air damper D~l and return air damper D-2 
to be positioned to a minimum position as determined by the minimum 
position relay. Uhen the fan is stopped, coil of E-P is de-energized 
closing D-1 and opening D~2. 

(a) !·!ir.!!_~_£Y.c.l~: On a rise in:' termperature, room 
thermostat( T~3 gradually posi.tions heating coil valve V-5 such that 
more hot water is by·,,pa£sed around the coil. On a continued rise in 
termperature, T-3 gradually opens outside air damper D-1 and closes 
return air damper lJQ: to their maxi~um position. On a fall in temper­
ature,' this cycle is reversed. Should the un:i.t discharge temperature 
fall below SS degress, low limit thermostat T .. 4 will also reverse the 
above cycle. 

(b) Summer cycle: D-1 and D-2 are allowed~boc9fJen:bo 
their minim\iLI!l position only. On a rise in room terpature, th~rm­
ostate T-3 gradually positions valve v·-s such that more chilled water 
is allowed to the coil. -On a fall in temperature this cycle is reversed. 
Should any portion of the eleoent of thermostat T-5 drop below 3S de­
grees, this termostat will stop the fan. 

.... 
A~r-Suf:PlY 2.nd Distrib1tion System 

Per Air-Q:.:ndi tLning System 

31-? 0 



e 

(3) Typical fan coil unit: 

(a) Hinter cy~le: Thennostat T~2 is indexed for winter 
control. On a rise in return air temperature, T-2 gradually positions 
V-2 such that more hot water is by-passed around the coil. On a fall 
in.temperature,· this cycle is reversed. 

, . ·. . . (b) Summer cycle: Thermostat T-2 is indexed for 
s,uminer control. .. On a rise in return air temperature, thermostat T~2 
positions V-2 such that more chilled water is passn.d through the coil. 
0 a fall in temperature, this cycle is reversed. 

n 

(4) Refrigeration copipressor: On a rise in chilled water 
supply, temperature thermostat T~6 starts the refrigeration compres­
sor through E~P-switch. llhen the compressor is started, coil of 
E-4·~s energized thereby allowing the compressor to be loaded, as 
the. load increases. On a fall in chilled water supply temperature, the 
compressor is unloaded. Should the power to the compressor be 
interrupedq, the system shall be.de-energized and compressor reduced 
to a no-load .condition. · When power ls again restored, the compressor 
can again be reloaded .slowly through the restrictor and solenoil air 
valve. Should the temperature of the water entering the chiller rise 
above 90 degrees, thermostat positions three way valves V-3 and V-4 
such that no water would be allowzd .into the chiller" Flow switches 
shall be installed in the condenser water and chilled water so that com­
pressor cannot start until switches indicate flow in the piping. 

r ' 

(5) Cooling tower control: Aquas tat in tower~ an shall step 
tower fan on temperature fall below 75 degrees F. and start tower 
fan on temperature rise above 85 degrees F. 

k. Space conditions: The controls shall be set to maintain con­
ditions listed in the spaces as follows: 

Hinter - 70 degrees F.D.B. 
Summer - 80 de~rees F.n.n. and 50% R.H. 

31·21. SEQUENCE OF EQUIPMENT OPERATION: 
shall be interlocked so that in summer the 
formed when.the air conditioning system is 

1. Start cooling tower fan. 

2. Start Cooling tower pump. 

3. .Start chilled water pump. 

4. St:art Compressor. 

Equipment 
following sequence is per­
turned on: 

Air~SU£ElY and Distribution System 
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In winter all above equipment shall be off eJccept for the chilled water 
pump which shall also serve the·heating s.ystem. 

3l·22. INSULATION: All insulation;:; vapor barrier, and duct 
· · li.il.ing materials shall be noncombustibie as defined· in section. 200 of 

t~~·National Building Code, shall have flame spread rating of not more 
than 25, ·.and a smoke developed rating· of not more than 50, as defined 
in the Method of Test of Surface'Burning Characteristics in the Building 
Materials Lis.t of the Underwriters' Labo_tatories,. Inc. 

a.· Duct insulation: . ·'''; 

(1) General: Ducts shall be insulated to the thickness as 
hereinafter specified. Insulation shall be fleJtible type where con­
cealed andrigid type where exposed, with factory applied fire resis­
tant £acting of 8 ounce latex coated canvas, 2-~ mil thick aluminum 
foil, laminated aluminum foil consisting. of two plies of 1 mil thick ., 
aluminum foil with glass yarn ·reihforcing, or other_ approved vapor' 
barrier material. Insulation shall be secured to rectangular ducts 
by impaling over metal stick clips spaced 12 inches on centers each 
way, by 18 guage copperweld wire spaced not over 12 inches on· 
centers or by a combination.of the two methods if necessary to'· 
accomplish a neat finished installtion •. Round: duct insulation shall 
be secured with 18 gauge copperweld wire spaced not·over 12 inches 
on centers. In all cases where insulation joint.s. occur, facing tabs 
shall be lapped not less than 2 ·inches and sealed with an approved · · 
adhesive recommended by, the manufacturer of the facing material. ; ' 
All punctures in facing material shall be sealed. 

(2) Thickness of material: 

(a) Fresh air intake ducts. return ·air ducts ·and ·air·· 
conditioning supply ducts, casing and supply fans; 1 inch.thiik 
material~ 

b. Equipment insulation: 

(1) Chilled water pumps: 2·inch thick formed cellular CE 
fibrous glass. An approved vapor seal tape or mastic shall be 
applied over the insulation. 

(2) Expansion tanks:·· l ·inch thick magnesia block or fibrous 
glass wj.red in place with 18-igauge cop~erweld wire. 

c. Pipe insulation: 

(1) General: Chilled water, combination chilled and heated 
water, heated water, cold water, and air conditioner drain lines, 
after being tested, shall be cleaned and insulated. Insulation shall be 
1/4 inch thick for pipe up to and including 2~2 inches,· and l inch e 

Ai:r.::-Supp'.ty ~l\J )ii8tr1911tion _ S\~teffi_ 
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'thick for lines 3 inches and over. Insulation on heated water lines 
shall be jacketed with fire resistant, latex treated muslin 3i~ 
inches wide arid wieghing not' less than 3.5 ounces per linear yard. 
Insulation on chilled water, ·combination chilled and heated water; 
air condit:loner drain and cold water lines shall be jacketed with 
fire resistant vapor barrier of 2~ mil thick aluminum foil or 
laminated aluminum foil consisting of two plies of 1 mil thick 
aluminum ~oil, with glass yarn reinforcing. All jacket joints shall 
be lapped not less than 112 inches and sealed with an approved 
adhesive suitable for jacket matelial. Insulation ~hall be secured 
with aluminum bands not less than o:ocs·inch tliic.k, not· less"thgn 
3/4 inch wide, and spaced not over 18 inches on centers. Fittings 
and valves shall be covered with the same mater.:i;al of the same 
thickness as the pipe insulation, sealed with ari approved vapor seal­
ing tape or compo~rid and finished with a hard smooth surface of an 
approved insul,~d.ng cement. Coveri.ng shall be finished neatly at . 
pipe hangers and shall be terminated neatly on the ends of the unions 
with insulating cement. 

(2) Fan coil unit runouts shall be insulated with ~ inch 
thick flexible synthetic rubberlike expanded cellular tubing having 
a k factor of not more than 0.28 B.t.u./:f,.11./sq.ft./hr./degree temp• 
erature F. at 75 degrees and water vapor transmission coefficient 
of not more than 0 .1 perm. ' · .. · . 

-l: ! 

d. Plaster f:l.nish: · All insulated equipment including pumps, 
tanks; and all ducts in equipment rooms shall be .covered with 
chicken wire and finis.bed with -~ inch smooth trow~l coat of Keene's 
cement. 

31-23. E;QUIPMENT INSTALLATION: Necessary supports . 
shall be provided for equipment, appurtenances, pipe, and ductwork 
as required; these include frames or supports for tanks, compressor'~ 
pumps, converters, valves, air.units, fans, coils, dampers, and 
other 'similar type items requ.:ir,ing supports; Floor mounted equip-

: . 
. ·~ '. 

·;:.·· 

.· ·.· ~ 

·:·. 

':.1. 

' ' ' 

ment, unless .otherwise indicated, shall be set on not less than 6 inch 
concrete pad doweled in place. Foundation_·:drawings, bolt setting . " '· ·' 
information, and ·foundation boits shall be furnished for all equipment .:;'.'.• 
indicated' or required to have concrete foundations. Concrete for all .• . " 
foundations shall be as specified in SECTION: CONCRETE. 

31-24. ACCESS PANELS shall be provided for all concealed 
valves, controls, dampers, or any item requiring inspection and main­
tenance. Access panels shall be of sufficient· siz:e,-;~nd ·so located that 
the concealed items may be serviced and maintained ·or completely · .... 
removed and replaced. Access panels shall be as specified in 
SECTION: MISCELLANEOUS METALWORK •. 

lt-25. BALANCING AND TESTING: 
Air-Supply and Distribution System 
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.. a •. Cleaning and ~djusting: . Pipes shall be cleaned free of 
scale and thoroughly f::.~sheci of all-foreign matter. Temporary by-
pass shall be provided for· "~hl wat~r coils· .to"·prevent flushing water 
from passing through coiis. · =All strainers and valves shall be 
thoroughly cleaned. Ducts, ':plenums, and casings shall be thoroughly . 
claened of ail debris and bfown free of all small.particles.of.rubbish 
and dust before installi'ng·:6utlet ·face~. Equipment. shall be wiped · 
clean'.,. with al~ traces _of oil,._dust, dirt, or paint spots removed •. 
Temporary filters shallbi? provided for all fans-that are operated 
during construction,· and after·all construction di~t has been removed 
from the building; new fiit'~rf·sball be in~talhd~ Bearings shall be 
properly lubricated w:i.tQ. oi1-.or grease as .reconnn,.~•ded by the man_; 
ufacturer. Belts shall be.'tightened to proper. tension. ·.Control valves 
and other. misce_llaneous equipment. requiring adjustment shall be · 
adjusted to setting indicat~d or di~ected. Fans shall be adj~sted to 
the speed indicated by the'iitanufacturer to.meet sp~cified conditions. 

b. Testing_:_ 

· ( 1) Piping: Aft.er c_leaning, · all water piping s~al 1 be 
hydrostatically tested· at a pressure equa~-- ~<?- ~so· percent of th~ total 
system oparating pres·sure ·for a ·period of time sufficient. to im~pect 
every joint in the'· system and in no case less. ~han 2 hours. : No loss. 
of pressure will be allowed. Leaks found during test~ shall be repaired 
by rewelding or replacing pipe or fittings. Caulking of joints will not 
be permitted. Concealed and insul;ated piptng shall be tested in place 
before covering or concealing. All tests ~hall be conducted in the 
presence of the Contracting Officer who shall be given- 2 c1ays'notiCe 
before any test is to be conducted. Hater and electricity required ._ ·.· .. 
for the tests will be furnished by the Government. Any material, 
equipment, or instruments required for tests sha~l be provided by the 
contractor.; .. ' 

(2) Conventional v~locity .ductwork: pucts ~ plenums, ·and 
casings, shall be tested and made substa'nt_i.~lly airtight at static . ' 
pressure indicated for the system before ._covering with insulation or 
concealing in masonry. Substantially airtight :shall be cq!lsti::ued .to 
mean that .no air leakage is noti~eable 'through ,the· senses_.of feeUng 
or hearing~ . · :·:·. 

c. Balancing_: 

. (1) Water piping systems shall be halanced to produce 
water .. quantit::ies as indicate9, with aU- automatic ·control valves open. 

:.· . . . . '. 

(2). Duct s'ystems shall be balanced to produce air qt:lan­
tities within S'percent of that· indicated. 

d. Performance tests: After cl~aning~ balancing, and test­
ing are comph.::~d as hereinbefore specif~eci, the system sha],.l be . 
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tested as a whole to see that all items perform as integral parts of 
the system and temperatures and conditions are evenly controlled 
throughout the building. Corrections and adjustments shall be made 
as necessary to produce the conditions indicated. 

31 -26 ~ · TEST DATA: · •. 
. . 

a. General: The contraator shall provide the Contracting 
Officer with typewritten schedules of readings taken during the bal­
ancing and testing operations indicating the requir.ed or specified 
reading, the first reading taken, and the final balanced reading for 
the following items: 

· ·- ( 1). fqnS: Size, type, speed (r.p.m.), static pressure 
(H20), air quantity (c.f.m.), and motor load (amperes). 

(2) Air balance: 

(a) Air outlets and inlets: Size, velocity (f.p.m.) 
and air quantity (c.f.m.). 

(b) Coils: Size, face velocity (f.p.m.) air condition 
On and Off (UB and DB degrees F.), water temperature leaving coil 
(degreesF.), and water temperature· entering coil (degrees F). 

(c~f.m.). 
(c) Ducts: Size,. velocity (£.p.m.) and air quantity 

b. Control settings: ··The actual on site setting of all auto­
matic controls including thermostats, safety controls, minimum 
damper settings, fire safety thermostats, pressure controls, temp­
erature controls, and other similar items shall be:· provided in the 
form of a typed tabulated list indicating type of control, location, 
setting, and function. 

31 -27. PAINTING AND FINISHlNG: 

a. Factory prime coats: The following items shall be cleaned 
and painted at the factory with type A finish without the finish coat 
in accordance with Military Specification MIL-T-704. Surfaces with 
rust inhibitor coating shall not be blasted. 

Coil fan uriit enclosures inside and outside. 

Diffusers. 

Grill~~ 

Registers. 

··' .'.• .. 

The color of the paint shall be _the manufacturer's sttandard color. 
Air-Supply and Distribution Sy~tem 
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b. Factory finish coats: The following items shall be cleaned 
and painted at the fac,tory in accordance with Military Specification 
Mil..,T-i04. · Surf.aces· :with r.u~t inhib~t=.or coating shall not be blasted •. 

Air· handling units. ,_,i .u, 
·1.;. 

~ I () -f' • ' 

Controls 

Pumps 

·· c. Field· painting: All ferr9us. metal not specified 'to be painted 
at the factory shall be primed ~n accordance with SECTION:. PAINTING;· · 
PROTECTIVE·' . ON METAL. Finish painting is specif ie.d in SEC'.f.ION: 
PAINTING, GENERAL. ·.tJ .. ·.;..i.i ... 

-: :. 

31-28. ·•OPERATING· AND MAINTENANCE INS';CRµCTIONS: CotQpl~_te operating 
and maintenance instructi-ons f9r· .each piece of· equipment, b'ound in book 
form, shall be g;iven to the Contracting Officer. Approved wiring and · 
control diagrams of the entire system.framed underglass, shall be posted 
at locations desi.gnated by the Contracting Officer." 'Operating instructions 
expbining preventive maintenanc,e, ·procedures, methods of checking the 
system for normal safe operation~ and procedure for safely starting and 
stopping the system shall be prepared in typed form, framed under glass, 
and.'posted beside the wir~ng and control diagrams. · Upon completion, a com­
petent engineer shall be provided by the contra~tor for a period of not 
less ~han one.day to instruct a representative of the Government in the 
operation and maintenance of the air conditioning system. ~· 

' . . . 

31-29. GUARANTEE: The following _equipment to be furnished 
under this section of the specifications shall·be guananteed for a· period 
of one year from. the· date. of ·ac~P-ptance, either .for beneficial use or 
final accep.tarice; w}iichever is earlier·, against. ·de fee tive materi.:llS, 
design and workmanship: . · · 

Air handling.units Fan Coil units 
\ : ~-· 

Automatic Temperature controls Thermometers 

Chilled water pump Valves 
J.:·:· 

-
Upciti rec.eipt of notice from the Government. o~. failure of any part of 
the buaranteed equipment during the guarantee pe_riod, the affected 
part or parts shall be replace~ promptly witll- n~w parts by and at the 
expense of the contractor. 

. ,;· 
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32-1. SCOPE OF WORK: The work required unde·r this· Section indhdes 
the rrovision and installation of all articles, iteL"l1.S, .materials and opera­
tion'/ i!nduCling ·all")ab6r" >na"te:tials and ~quipment ne c"e ssa:ry for and .. 
~--(· : ...... , •.• ; ·• r 1 • .. • • , • ~ ., • • .• • • •• • 

inc1der1fatt6.thr~«:,a.·,1ple.~i9n,of a~l.central refrigeration work as. shown on 
•· .; · · •;' :•, ·; , •·· • · • •'' •••. ! 'I I I ' , 

the.:dra.Wi1rns· ci.rid/o.r. as describeci hereit:i~ 
' :- . , . ~ .: .. , . . . . '·. . . 

'3'i.: f.'. :GENBll.AL{.; tli~ ~pP,licable provisions 0£ ~he "General Conditions" 
shall. gov~i;n ~he, \VOr.~. under., this '3ection. 

•., . 
- ~· · Capacities of all.equipment and :material shall be not less than: 

tho~e ~ndicated, 

b. Conformance to agency requirements: Where materials or equip­
ment are specified to be constructed and/or tested in accordance with the 
standards of the .American Society of Iv .. echanical Enginee·rs, the Air Con­
ditioning and the Refrigeration Institute, or the AJ.nerican Society of Heat­
ing; Refrigerating and Air Conditioning Engineers, the contractor shall 
submit proof that the' iteh'ls furnis.hed under this specification conform to 
such requirements. The ASME stamp Will be acceptable as ::;ufficient 
evi~~9ce that the items conform to the re.quirements of the American 
Soi::~'<b·ty 9f 1'/.echanicai Engineers .. A certificate or pub~ished statement 
that the", ~tem_ is in. confonnaq.ce with the referenced ARI or ASHRA.E stan­
dard by the rnanufacturer will be :;ufficient evidence that the. ite .i1 conforms 
to the re·quirements .of ARI or ASHRAE. 

c. Nameplates: Each major component of equiprnent .:;hall have the 
man;facturer'.s name, address, and catalog numb.er on. a plate securely 
attached to the item of equipn1ent. " · ... 

d. Prevention of rust: Surfaces of ferrous metal shall be given 
a ru;t°inhi0 iting co·ating whe:re spe.cified. · The treatme~t:it shall Withstand 
20,0 hours .in ,alt .spray fog t~ st, in accordance .with ·...-ne.thod 6.0h I of 
Federal .Standard No. 141. la-H11ediately after completion of the test, 
the specimen shall show no signs of wrinkling or cracking and no signs 
of rust creepage beyond 1 /8 inch on either side of.the· sc'l-itc.h n'iark. 
Where rust-inhibitor coating is specified hereinafter, any treatment 
rnethod that will pa.s's the above test is ac;:~eptable unles·s ·a:=specific 
coating is specified. Coal tar or asphalt type coatings will not be 
acceptable unless so stated.for a specific item. Whe_~e. st~~! is speci-
fied to .. e hot dip galvanized after fabrication, mill .gaivanfzed sheet ste·el 
a1ay be used provided all raw edges are painted with· a zinc dust pigmented 
paint conforming to N!ilitary Specification lv'..IL-F-26915. 
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e. Protection from moving part~: Belts, pulleys, chains, gears, 
couplings, projecting setscrews, lteys and other rotating parts located 
so that any person can come in close proximity thereto shall be fully 
enclosed or properly guarded. 

f. Spare-parts data: As soon as practicable after approval of 
materials and equipment and, if possible, not later than 4 months prior 
to the date of beneficial occupancy, the contractor shall furnish spare­
.parts data for each different item of equipment listed. The data shall 
include a complete list of parts and supplies, with current unit prices 
and source of supply; a list of parts and supplies that are either 

· ~1or1l}ally furnished at no· e'~tra cost with the purchase of the equipment, 
or specified hereinafter to be furnished as part of the contract, and 
a list of additional items recommended by the manufacturer to assure 
efficient operation for a period of 120 days at the particular installa­
tion. The foregoing shall not relieve the contractor of any responsi­
bilities under the guarantee specified hereinafter. 

,g. Standard products; Materials and equipment to be provided 
shall be the standard catalog products of manuf.acturers regularly 
engaged in. the manufacture of products conforming to these specifica­
tions, and shall essentially duplicate materials and equipment that 
hav~ been in satisfactory use at le4st 2 years. 

h. Verificat:fon of dimensions: The contractor shall be respon­
sible for· the coordination and proper relation of his work to the build­
ing structure and to the work of all trades. The contractor shall visit 
_i:he premises and thoroughly familiarize himself with all details of the 
work and working conditions, to verify all dimensions in the field, and 
to advise the Contracting Officer of any di

1
screpancy before performing 

any work. 

32..: 3 • i•1ATERIALS shall conform to the respective specifications 
and other requirements specified below: 

a. Escutcheons shall be chromium plated pressed or stamped 
-brass, either one piece or split pattern held in place by internal 
spring tension or setscrew, except that escutcheons in unfinished areas 
may be 20 guage galvanized metal disc type. 

b. Flang~: Federal Specification WW-F-406, class 125. 

c. Gauges: Federal Specification GG-G-76, class 2, type III, 
4-1/2 inches in diameter for pressure service. as required. 

-2_. Insulation shall be noncombustible as defined in subparagraph 
(c) under Noncombustible, Section 200 of the National Building Code, 
except for ins~lating evaporators. "=:i 
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(1) Evaporator may be insulated with combustible insulation 
providir:ig it. is pr:ot~ected·with -a steel jacke_t. 

(a) Cellular Rlass: Federal Specification HH-I-551, 
type I or III. 

.(b)",·i Cc:>rl~: Federal Specificatfon HH-I-525. 

(c) Expanded plastic insulation shall be synthetic 
rubberlike chemically expanded cellular sheet fo~ insulation with a 
k factor of not more ~han 0.23 • 
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j. Sheets, metal: 

(1) Aluminum she~:Federal Specification QQ-A-359, 
quarter hard condition. Gauge numbers specified hereinafter refer to 
Brown and Sharpe gauge. 

(2) Iron and steel sheets: Federal Specification QQ-S-775, 
class d, galvanized. Gauge numbers specified hereinafter refer to 
United States Standard gauge • 

.!s,. Solder: Federal Spec.ification QQ-S-561, class 3 ~ 

1. Strainers: 

(1) For water se~: Military Specification MIL-S-
16293, class 125, style Y, type I or II, simplex type. 

m. 'I.'ht.".r.'!l!Om(-!ters shall be dial type with 3-1/2 inch diameter 
chromiu; plat~~~;:-remote or direct type bulb as required, with an 
accuracy of plus or minus 1 degree, and white face with black digits, 
graduated in 2 degree increments. 

n. Uni~: Federal Specification m\J-U-531, type as required 
to match adjacent piping. 

£• Valves: 

(1) For water service: 

(a) Angle. check and globe valves: Federal Specifica­
tion WW-V-51, type I, II or IV, class A. 

(b) Gate valves: 

l· Bronze gate valves: Federal Specification 
UW-V-54, type II, class A. 

2. Cast iron gate valves: Federal Specification 
WW-V-58, type I, class A, designation OF. 

Central Refrigeration System 
For Air Conditioning System 

32- '~ 



.. "~· . ·': 3~..:4 .. ·MATERIALS ··AND ~QUIPMENT 'LIS.TS~ .As sdon l1S-.pract:i,cable 
an<;\ before starting"installation. of arty materials or equipment, the 

· C~)lli;r,act,o_r phall .submit .to :the· Contracting Officer for approval a 
, 

1 
t'pmpl~t·e-list.", ,in tr.iplic?t•e" of .materials and equipment to be incor­

'·"'porat¢d in t):le work. This list shall include c~talog numbers, specifi­
cat"ion sheets' c'uts' capacity in~ormation, and other descriptive data as 

. ·.'.may; he require~.-, ~~o c·ons.fcierati.on will be given \:o partial lists 'sub-
.... ; "mitt.ed from ·time· to time •. Appr.ovai of the proposed matet:ials and "equip­

ment. will- be bcised ort 'mantifacturers I pubiished data. Approval of mate­
rials anci ·equipment.· will be tentative' ·subject to stibmission of complete 
spop. drawings indicating .compliartce wi'th · t:he ·contract documents. . · 

3.2 .. ~!i'·. SHOP .DRAWIN.GS: After receiving tentative approval of 
'•the iteins on' the ,materials and· equipment lists' and before. instal.lation 
of ·any of these _items, the cq~tractor shall submit complete .shop <lraw­
ings <:irid s·uch other descriptive data as the Contracting: Qfficer may · 
require to demortstr ... 1te compliance with the contract documents. Shop 
drawings shall be. submitted for the following items at one time in order 

-: ,. to .demonstrate that:· ·these items of equipment have been properly coordi­
nated arid will .. function properly with each other: 

Controls 

.Cooling Tower 

Equipment ·Supports· 

Liq:uld Chiller 

-Pumps 

·, ·.·· . 
· . Syst.em Wi!ing Diagram. 

Shop drawings "shall be submitted also for the· followillg' items: _Irtsula­
tion, thermometE;\rs, water piping and accessories, and such other items 
as t_he Contracting Officer may direc.t. If departures from- the contract 
drawings ai;-e deemed necessary by the contractor, details of such depart­
ures, including changes in related .portions of the project and the 
reasons.therefor,shall be·s~bmitted with the shop drawi~gs. Approved 
departures shall be made at no additional cost to the Government. 

3 2 . .;-6. ,·. WORI<MANSHIP : 

. ~· . General:. All materials and equipment shall be installed in 
accordance with .£:he.approved, recommendations of the manufacturer to 
conform with the contract documents~ 'the: insta;l.lation shall be 
accQmplished by workmen skilled in .this type of work. 

E,. Weldi!!,g: The c_ont'ract'or shall be responsibl.~ for the." 
quality of welding done. The qualify of the welding proc.edures an~. the 
quality Of the. Welding Shall be :determined by teStii'"lg the Welder I~ ability 
to make sound weld"s, under standard .working conditions with the eqµi.pment 
to be:used in the work on. this'project, all in conformance with"American 
Standards Association Code B31.l and American Welding Society Standard B3.0. 
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c. Qualification of welders: The determination of the qual­
ification ~f welders, and the requirement for welding shall be in ac­
cordance with the applicable portions of the above referenced code 
and standard for pipeline and structural welding. :Sach welder shall 
be. examined at the jobsite by t.he contractor, in the presence of the 
Contracting Officer, to determine his ability to ri1eet required quali-
fications. Vlel.ders shall be tested for welding materials ·in the various 
positions required, including \\elds with the axl.s of the rnaterial. 
ve.rtical and with the axis horizontal without roiling. Each welder 
shall be required to identify his work· with a code marking, a listing 
of the names of the welders with corresponding code marks shall be 
furnished the Contracting Officer. Welders n:1aking defective welds 
during qualifications and welders responsible for n1aking defective 
welds after passing the test shall be given a requalification test. 
Welders failing a requalification test shall be discharged. 

32- 7. ELECTRICAL 'dORK: Electrical n-iotor-driven equipment 
specified herein sh2.ll be provided complete with motors, motor 
starters and controls. <!.::lectrical equiprnent and wiring shall be in 
accordance with SECTION: .ELSCTRICAL WORK, INT£;RIOR. 
Electrical characteristics shall be as indicated. l\11otor starters 
shall be provided complete with properly sized thermal overload e 
protection a~d other appurtenances necessary for the n1otor control 
indicated. .Sach r~-iotor shall be of sufficient capacity to drive the 
equipment at the specified capacity without exceeding the natneplate 
rating of the 1notor. i'vianual or auton1atic control and protective 
or signal devices. required for the operation herein specified and 
ariy control wiring required for controls and devices but not shown 
on the electrical drawings, shall be provided under this section of 
the specifications. 

32-8. LIQUID CHILLING FACKAG'S, RECIPROCATING: 

~ .. General: The chilling plant shall be one self-contained, 
electric rnotor driven unit corn.posed of a duplex open type compress­
ing component with individual rr~otors, chiller, condensers, oil heaters, 
operating and safety controls, refrigerating piping, and instru1nent 
and control piping. The entire unit shall be a factory asser.nbled and 
factory tested packaged water chiller plant cornpletely piped and wired 

· and ready for operation after correction to utilities and charging. The 
chilling plant furnished shall include a complete charge of refrigerant 
and oil furnished by the contractor. The refrigerant shall be Freon 
F-22. 
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b. Compressors: The corr1pressors shall be of equal capacity, 
produced-by the same nJ,anufacturer and of the same series o{ the manu­
facturer's production. Bach cornpressor shall be of 50 tons refrigera­
ting capacity, tested and rated in accordance with ASHRA·,-.:; Standard 
No. 23 and certified as to such by the corripressor manufacturer. The 
compressors shall be capable of operating at a partial load condition 
without vibration and shall. be capable of continuous operation under 
all load conditions. The,c.ornpressors shall be of inonoblock design. 
The com.pressors speed.shall be 1150 r.p.m. The compressors shall 
have light weight alloy automotive type pistons with full floating wrist­
pins, two compression rings and one oil ring. The connector rods also 
to be of light weight alloy rifle-drilled to lubrication of the wristpins. 
The crankshaft shail run in bronze bearings of special alloy for the 
purpose. The bearings shall be fitted with thrustwashers throughout. 
The shaft seals shall be the conventional type, packless, rotary seals. 
"':ach crankcase shall be fitted with a suitable heater to prevent high 
concentration of refrigerant in the crankcases during shut-downs. 
Each con1pressor shall embody such features as high-to-low side 
spring loaded relief with an autornatic reset fo.r protection of the 
con~pressors against abnor:i.nally high discharge pressures; suction 
strainer with an oversi2.ed fine rnesh strainer located in the suction 
rrianifold; oil gauge and sight glass with shut-off valve; pressure dif­
ferential nianual reset type oil failure switch to respond to pressure 
differential between oil pressure and suction pressure and to protect 
the con1pressor by stopping the n1otors on reduced oil pressure; 
con:1pressor capacity control by internal discharge pressure actuated 
unloaders permitting no-load starts and positive capacity control; 
shut-off with cap seal, back seating valve. 

c. Vlater coole.c;l condenser: The condenser shall be two in 
nurnber, two pass ty-pe ,ccni:>tructe-dby straight tubes copper finned. 
The condenser heads shall be reniovable. The de sign shall be such 
that the tubes be kept free of liquid refrigerant to maintain maximum 
condehsing surface. The condensors -shall be fitted with three test­
cocks for easy liquid level deterrnination. The rnaxinmrn pressure 
loss through the individual condenser shall not exceed 7. 8 feet head. 
The condenso·rs shall be A. '.J. l\2. E ... co.nstructed and bear the A. S. l\·;.. E. 
stan:1p or inspected and certified by one of the aforesaid inspection 
services. The condensers shall be constructed for 300 pounds work­
ing pressure on the shell side a'1d 12..5 pounds on the tube side-­
minimum scaling allowed is .QC)~.·;:,· 

d. Chiller (evar,orator): The chiller shall be two circuit 
expansion with tubes formed by U-bend ends and guaranteed against 
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darnage to the chiller in case of an occurence of freeze-up. The 
chiller shall have positive oil return. The location of the anti-freeze 
"bulb shall allow safe ·operation and constant flow of water as low as 
349F~. The· chiller .-shall' be A. S. l'v.1.. E. c.onstructed, ·and .bear the 
A. S. lV•. E. stamp or ih·spected and_ certified by one of the af~r-e ~i;iid 
·inspection se r"vice s; "" The ·chiller shall be suitable for a work).n'.g · ... _ 
pressure of 150 'pounds· on the tube side, and 125 pounds on the sheil 
side. The allowable :fouling factor shall be .. 0005. The _chiller shall 
be of a· capacity to ·.Gool 300 g. p. m •. of wat~r. frorn 530F. to 45°F. 
with 300 g. p. m .• oiicondensor water at .8SOF •. to 9SOF., lOSOF . 

... ,; i. 
condensing teitiperature. 

.. .·· ·:1 '· . i. :' 
"i•., 

.... " · ~~- Controls, contr.ol panel and gauges: Each, _y.rater chilling 
unit shall be prov'i-de·d with operating and safety contro~s. of the elec-
tric or pneumatic type properly coordinated with the ~emperature con-
trol system specified in SECTION: AIR-SUPPLY AND DISTRIBUTION 
SYSTSiv,_ (FOR AL.'E:{ 'CONDITIONING SYST:SlV.:.). Each unit shall .be pro­
vided with a factory piped and wired control panel fitted with a dis-
charge pres sure. gauge; suction pres sure gauge, oil pres sure gauge, 
hi'gh pre·ssure r~utout, low pressure cutout, oil·pressure differential 
switch, low temperature cutout,· compressor operating control, Hand­
Off~Auto switch~~ and any other relays or appurtenances necessary for e 

.-'safe' controlle'd ;chiller operation. High pressure cutout shall actuate 
a 4 inch diameter alarm bell. Transformer for bell circuit shall be 
provided if required. System capacity control, suction or temperature 
actuated; shall"be provided to adjust the cornpre ssor capacity in 
acco'rdance with the ·system load,· and to automatically recycle the 
system on power interruption. Syster.n shall be provided with at least 
one step of 50 per cent automatic capacity reduction. .Capacity reduc­
tion a1ay be provided by cylinder unloading, by sequence operation of 
not ruore than two equally sized compressors, or by a combination of 
the 'two rri.ethods . 

. · f. Electric rnotors: The electric rnotors shall be. suitable 
for -the electric power characteristics as· specified in S.GCTION:. 
ELECTRICAL 'ivORK, INTERIOR. The rnotor shall be constant. 
speed, 1150 r. p. n1., squirrel cage induction, open.enclosure, 
individual n1otor per compressor, 50. horsepower each, low starting 

... current, normal torque type, direct connected to the compresser. by 
flexible coupling~· 'l'he n::..otor starter shall be n1agnetic reduced 
voltage or increr-.nent starting type with general pu_rpose enclosure. 
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Motors shall be thermally protected against overheating, and over­
load protection shall be provided on all three phases. Wiring shall 
be as recornn~ended by the compresser manufacturer u~less indicated 
otherwise to provide completely autornatic operation of the refriger-. ~ . . . ·. ·. 

ation systern. 

g. Chilling plant foundation: The chilling plant foundation 
shall be ~1ounted on a concrete base-·the length and width of the unit 
and extending 12 inches above the floor line. The foundation shall be 
_indepenQ.ent of the basement floor construction and shall be poul!.ed . 
from a suitable depth of excavation on a hand tamped sub-grade prior 
to .the pouring of the floor .. A joint for caulking with flexible mate­
rial shall be left against the foundation when pouring the con.crete; _: 
basenlent floor. 

h. Tools: The contractor shall provide sufficient special 
tools as recomn~ended by the r..:1anufacturer for field maintenance of 
the chilling plant. Tools shall be mounted on a neat appearing tool 
board near t.he chilling plant or contained in a suitable tool box ap­
proved.by the Contracting Officer. 

i. :tv10unt: The chilling plant shall be factory asser.n.ble don 
and within asetof sills and framework constructed of structural 
steel. The m.ount shall be of sufficient stiffness to arrest any 

.. tendency to vibrate unduely or weave in handling or running. The · 
members of the n-wunt shall be so arranged and located to peri·nit 
room. fqr ·the handling of tools in r.naintenance work. The. entire . 
pl?-nt as a unit, shall be rnounted on vibration isolators of.sufficient and 
published load ratings. 

j. Insulation: Insulation shall be provided for all suction 
piping frcnn the evaporator to the cornpressor in conforn1ance with 

· the .insulation' as hereinafter specified. 

k. Factory supervision: The n1anufacturer shall furnish 
without e~p~nse to the Govermnent the services of a factory trained 
erection engineer for a rninimurn of one full wor_king day to advise 
on the following: 

{l) ::~rection: Alignrnent, leveling, testing, cleaning the 
interior, use .of oil, and dehydrating. 

(2) Charging: Charging the plant with refrigerant. 
(3) Starting: The erection engineer is required to start the 

plant on its initial run and instruct a representative of the Govern­
ment in the proper care and operation of the ~quipment. 
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32-9 COOLING TO'/lER: 

a. The .::ontractor shall furnish and install, as .shown on the 
··plans, a "Baltimore Airce>i.l Con1pany, Inc,, or. approved equal, draw­

thru type cooling tower. The co;oling tower shall be of the sectional 
counterflow type consisting of pan, fan, and wet deck and spray sections 
with eliminators. The tower shall be of hot-dip galvanized steel con-
struction throughout and all ,pafts finished inside and oµtside with zinc-
cb.roni'cil:ize d 'aluminum paint. .. ·• · · . · · · · · . . · . _ · · 

b; Pan se.ction:. The pan. shall be constructed of not less than 
·l /8 11 gauge lic:>,tto:n;~>and sides hot-dip galvanized steel .. Standar.d,acc.e s­
sories ,s~al.l fo.c.lude' large area lift-out strainer with close:tj.;c~6p to pre­
vent cavita~iorl; 'v/aste wa.ter bled line with valve, and cot:p:[:refund lever 
brass ma:.ke'-up valve with seamless coppe.r' ~~oat bq.11\.,,,:<~::~~ . . 

c. Casing: The casing''~bove\ th~~pa.,.n shall b·~·-·C~onstructed of not 
less than-12 gauge ends and 14 gauge sid~'~'.·hot-dip galvanized steel. 

. . 

'. · d, Fan section: The fan section shall have forwardly-curved 
cen~rifugal fans,, statically and dynamically bafari.ced .. Fans and ho.us­
ings shall be constructed of hot-dip._3alvanized steel finished with a prime 
coat of zinc chromate followed by a second coat of zinc-chron1atized 
alun:i.inu1n paint. · · 

e. Fan motor and ddve: A drip-proof ball-bearing fan rnotor A 
shall be furnished having a "Special A" tropical insulatidn. · The motor W 
shall b~ suitable for operation on 208 volt, 60 cycle,· th:riee phase current 
and. s_haU be n1ounted on an adjustable rnotor base. A multi-groove-
V-belt fan _driv~_ shall be. furnished,_ designed for. not less:'.t.han 120% 
of the n1otor. na1neplate. horsepower. The. drive shall be i~ove:i;~d by a 
ho~-:-dip galvanized guard.· · 

f. Wet deck surface; The wet deck surface shall be all steel 
for protection against fire, fungus attack, warpage .. a:nd -change in weight 
due to wate·r absorption .. It shali be made of not less than :24 gauge hot­
dip galvanized, wave-forraed steel and furt}:ier co·rrosion protected by 
dipping in zinc chrornate paint.· · · 

g. Spray· tree: The spray tree shall be made of full-weight 
galvanized steel'·pipe with removable branches· and non-clog type 
pressure spray nozzles with ren'lovable orifices. 

h. Eliminators: The eliminators shall be const~uct~d of not 
less than 24 gauge hot-dip galvanized steel encased in 16 gauge hot-dip 
galvanized steel frames. They shall have· a minimum of three breaks 
with hooked leaving edge and shall 'be. rerr~ovable in easily handled sections. 

. • . . • . • • I 

32-10. PUN.i:PS shall be .split case, enclosed irb.p~ller, non over­
loading, cen.trifugal type. Casing, bearing housings,· and base shall be 
c.as.t iron. . High, pp:ints in. the c.as ing shall be provided \Vi,th r .. J.anual air 
vents; low p~in~~ .sh~~~·~e pro·vide_9' wi~~- ctr~in pl1.1gs. Shaft seal shall e 

: : .. 
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be steel, burned and .ground. Bearings .shall be. ball type,_ roller 
type, or oil lubricated bronze sleeve type, and shall be efficiently 
sealed or isolated to prevent loss of oil or entrance of dirt or water. 
Bach pump shall be direct connected through a flexible coupling to an 
electric niotor operating at not over 1750 r._:p. rn. Pun1p shall be acces­
sible for servicing without disturbing piping· conne_ctions. Pump _and 
1noto'r shall be rr1ounted on a cor.c1n1on cast iron base having lipped edges 

. and t'.'1pped drainage openings. Pur.cip shall be provided with a shaft 
coupling guard and shall be designed to withstand the discharge head 
specified plus the static head on system plus SO. percent of the total, 
but not less than 125 p. s. i. Additional capacity shall be provided to 
accomm.odate extra water requirements for water cooling the corn­
pressor motor if required for the unit furnished. Pump motors shall 
have ample .capac.ity to prevent overloading with pump operating at .any 
point on its characteristic curve) and shall have splashproof enclosure. 
lv10tor starters shall be across-the line type with general purpose et)­
closure. -J?·u:t::1ps· sh.:;,f!.l he .installed on suitable foundations, properly 
leveled, grouted in, and realigned before operation, in accordance 
with the n1anufacturer' s instructions. 

32-11. NATBR PIPING, VALVES AND ACCJ:SSORI:SS: 

a. Pip'e and fittings: 

(1) Condenser water piping shall be standard weight gal­
vanized steel pipe, with standard weight galvanized malleable iron 
threaded fittings. 

(2) Other water piping shall be in accordance with SECTION: 
AIR SUFFLY AND DISTRIBUTION SYSTBr .. ~, (FOR AIR CONDITIONING 
SYST:Slvi). 

b. Valves: 

{l) Gate valves 2 inches and srnaller shall be bronze, · ,. 
threaded connection; over .Z inches shall be flanged cast iron. 

(2) Glove valves 2 inches and srnaller shall be all brass 
threaded connection; over t. inches shall be flanged b1:~ze connections. 

(3) Check valves over 2 inches shall be iron body,_ brass 
trl:rn, flanged conne chon. 

(4) Balancing cocks shall be all brass, squarehead with 
check, suitable for 125 p. s. i. service; over 2 inch cocks shall have 
flanged connections. 

c. Installation: 
•' i. ~ 

(1) General: Pipe shall be cut acc.urately to mea·surementsr' 
established at the job site and \\Orke d into place without springing or 
forcing,· properly clearing all windows; doors and other openings. 
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Cutting cir o.ther weqkening ·of the building structure to facilitate piping 
installation will. n'ot be pE:irmitted without written approval of the. Contract­
ing ·Off fo~r. · · Pip~s shall have burs removed by r_eaming and shall be so 
installed as· t:o permit. free·'· expansion and contraction without damage to joints 
or hangers •. Changes in d:J_rection shall be made with fittings·, except 
that bending of_ pipe will be' permitted, provided ~ hydra~lic or mech-

. anical pipe be.nder is used and wide ·sweep bends are formed. Bent pipe . 
showing ·kinks, ·wrinkles, or other malformation will not be accepted. · .All 
pip;ing. shall be inst~lled with sufficient· pj.tch to insure adequate drainage. 
All ,low points ·shaU ·b_e· properly flashed. Open e11ds of pipelines or 
equipment shall'b~:pioperly capped or plugged during installation to keep 
dirt and :otl).er fqreign material out of the system. 

(2) Join~.: 

·· , (a·) ·~££.!:W · jo~~nts shall. -be made with tapered threads 
propet:ly ~1.lt conforming to the··requirements of Federal Spe~:tficat·ion, GGG-P-
351. J.o;ints .sha.11 be !trade tight with ~.stiff mixture of litharge and 
glycer:f.n.or_other approved thread jointcompound applied with a brush to 
the male· threads· only. . :.Not more. than three· threads. shall ·show after the 
joint is made up. 

(b) l1eided jotnts: · Joints shall be fusion ~welded in 
accordance w:tth America~ Stand~rd B31. l, section 6, unless otherwise re-
quired. Changes in direction of piping ~hall be made.·with welding fittings e 
or bends only. Mitering ornotching pipe to for.:n elbows or tees or other 
similar type construction will not be._ permitted. Branch connections shall 
be made wi~h welding te:es! or forged .welding branch outlets •. 

. (c) Flanges ...!!!!.d unions: Flanged joints shall be faced 
·true, prov;i.dec:l with 1/16 inch asbestos.ga$kets, and made square and tight. 
Uni6n or flange-, jo;i.nts shall be-provided in each line immediately pre­
ceeding the conne~tion to each piece of.equipment or material requiring 
maintenance such as pumps, cooling tower, condensers, control valves; and 
other similar items . 

. (3) Valve~ in ho;rizontal lines shall 'be installed with stems 
horizontal or above. Isolation gate. valves shall be installed on each side 
ef each piece of equipment such as_pumps, condensers, ·cooling towers: and 
other· slm:Uar ·items, and at ·any· other points indicated or required for 
maintenance draining or isolatio~. Each valve except check valves shall 
be identified with not less than a 2 inch diameter brass tag correctly 
stamped' to explain the viilve function and numbered for identification. 
Tags shall be secured to.the valve with 18 gauge copper or brass wire. 

(4) Pipe supports: 

.. , . . . (a) Suspended horizontal piping shall be supported by 
adjustable hal)gers. · Chain, wire, strap, or other makeshift d;evic.es . 
will not.be· permitted with· roller type hangers or supports. All pipe 
shall ha ~ maximum support spacing of 10 feet on centers. where · 
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pipes are insulated, the size and position of the hanger shall be such 
as to bear on the outside of the insulation. Sleeves or saddles of not 
lighter than lJ gauge galvanized steel and length as recommended by 
the insulation manufacturer, shall be placed llr.eween hangers and insulation. 
Supports or hangers for uninsulated copper lines shall be copper coated, 
and lead sleeves shall be provided between the pipe and the support or 
hanger. 

(b) Vertical piping shall be guided or supported in the 
center .of the riser and not over 15 feet on centers, and shall be sup= 
ported at the base of the riser on a base elbow or tee with pipe·stand 
only where shown on the drawings.· · 

. . r . 

.•.f. 

h •• -~ ~t :.: !' 

(5) Pipe sleeves: Pipe passing through walls, ceilings, or ::.[;-
floor shall be provided with pipe sleeves poured or fitted in place at :~.;J: 

the t:l.me of construction. Each sleeve shall eJctend through the respec•j -:::< 
tive floor or ·wall, and shall be cut flush with each, su:rface ·unless other~ .dr, 
wj.se required. Unless otherwise specified!lsleeves shall be of such :.h.~;:, 
size to provide n,ot less than,.1/2 inch clearance between uncovered 
pipe and sleeve or covering and sleeve. · Sleeves in bearing walls shall ,n_, 
be made of steel or cast iron pipe. Sleeves in other walls shall be·20 
gauge (0.0408 inch in nominal thickness) galvanized, steel, fiber, or 
other approved material. 

e (6) Escutcheoll§ shall be provided at all finished surfaces 
where exposed .. .piping~ bare or covered, passes through floors, walls 
or cei.lings. Escutcheo"n shall be fastened .securely to pipe sleeves or 
to extension of .sleeves.without any part of sleeves being .visible. Where 
sleeves project slightly from floors, special deep type escutcheons shall 
be used. 

32-12. · THEHMOMETERS shall :,;o installed in piping and equipment 
where indicated or specified. The thermometers shall have operating 
range compatible with the temperature range of the service and shall be 
so installed. as to be conveniently red. Thermometers shall be located 
specifically on, but shall not be limited to, condenser water lines 
entering and leaving condenser, chilled water lines entering and leaving 
evaporator. 

·.·; ·. 

32-·13. •. CONTROLS: 

: . a. Generai':.. Autcimai:ic controls other than condensing tempera­
ture controls for the central.refrigeration equipment are specified herein­
before to be provided with the central equipment. These controls shall 
operate automatically to balance the· equipment output capacity with the 

load on the air conditioning system, and shall be fully coordinated with 
and integrated into the temperature control system specified in SECTION:. 
AIR·.SUPPLY AND DISTRil3UTl.Off:·! SYSTEM (FOR AIR CONDITIONING SYSTEM). 
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b. Condensi.ng temperature: . Control and other .devices· necessary 
shall be provided to perform_ the following functions: 

erature 
Control 

. (1) Hater cooled condenser: . On a decrease in water temp­
leaving the-condenser, the cooliilg tower .fan shall be deenergized. 
shall ··be set for 105 degre~f:l F. refrigerant condensing temperature. .. . :,_, -.- ... 

32.-11; INSULATION: 

a. :Piping_ shall not be insulated until after the pipes have been 
proved .tight urider the required test. pressures. -· Chi lied water lines shall 
be cleaned and· insulated with sectional pipe insulation. Cellular 
glass insulation shall be provided with finish wrapping. All other 
insulation shall be provided with factory applied noncombustible vapor­
barrier jacket· of ·2-~ mil thick aluminum foil or laminated 1 mil thick 
aluminum foU reihfo,rced. with glass yarn.. Jacket or wrapping 
material shall be; ,·Lapped .not less than V2 inches at each· joint and sealed 
with an approved noncombustible adhesive suitable· for the jacket material. 
Insulation·shall be secured in place, wit}l-aluminum:bands not less than 
0.005 .inch thick,. not less than 3/4 inch wide, and, spaced not over 12. 
inches on centers.' , Fitt:i;ng'3 and valves shall be covered with the same 
material of. the same thickness as the pipe insulation. and· sealed .with- an . 
approved vapor sealing tape and~ "h~rd smooth surface of approved insula-. 
ting cement. Covering shall be finished neatly at pipe hangers and shall 
be term.inated neatly on tpe en<,is of the unions· with insulating cement. e 

b. Evap__prators shall be insulated with a 2 inch thickness of 
cork; cellular glass,., polystyrene' synthetic rubber like cellular sheet, 
ot: mi"neral wool. . .-If. comb:us.tible insulation is·· used, ~he insulation .shall 
be protected by.;not lighter ~ban 24 gauge (0.0285 inch in nominal thick-. 
ness) galvanized steel jacket. lnsulat:ix>n shall be secured in place with 
lacquered bronze~ black japanned st.eel, or aluminum bands not less.than 
o.oos· inch thick, not less than 3/4 inch. w~de, and spaced not over 18 inches 
on centers. Noncombusitble insula,tion pe;r,vious to moisture shall be 
covered with a vapor bar~ier jac;ke~ of not 1.ess ··than 2~~ mil. thick alum­
inum foil or laminated :l mil thick.aluminum foil-~einforced with glass· yarn 
lapped and sealed .. wi:J:;h an -approved ,'n,onconibu~if:ble adhesive suitable for 
jackat::material .• ·. ·· ·.· .. · -~ ·· . · 

32:?'5· EQUIPMENT INSTALLATION: Necessary supports shall be· proiided 
for all equipment, appurtenances, and pipe as required; these include 
frames.or supports for pumps,_ cooling towers, and other similar type items 
requiriug supports. Chiller -shall be proper;Ly isolated from the. building· 

·n.:structure by means of approv~d :vibratior( absorbing foundations. Each· 
fo"undation .shall. include. an .adequat~: number of standard isolation units 
which ~hall consist of m~~hine and, floor or. foundation fastenings, together 
wfth intermediate isolation. material. .. The isolation units shall be standard· 
cataloged products with pub~ished ioad· ratings~::, All other floor: mounted 
equipment:·shall be .~et on not less than a 6 inch concrete pad dowelled in 
place. Foundation drawings, bolt s~tting information, and foundation bolts A 
shall be furnishe .. • for a!l equipme~t indicated or required to have concrete 9 
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foundations •. Concrete for all foundations shall be as specified in 
SECTION: CONCRETE. 

32-16. ACCESS PANELS shall be provided for all concealed valves, 
controls, or any item requiring inspection or maintenance. Access panels 
shall be of sufficient size and so located that the concealed items may 
be serviced and maintained or completely removed and replaced. Access 
panels shall be as specified in SECTION: MISCELLANEOUS METAL HORK. 

32-1] TESTING:· 

a. General: Upon completion of each air conditioning system, 
and at a time designated by the Contracting Officer, all water piping 
fabricated at the jobsite shail be pressure tested for leaks, and the 
entire system shall be performance tested as hereinafter specified. 
The tests shall be conducted in the presence of the Contracting Officer, 
or his authorized representative. The contractor shall furnish all 
instruments~ test equipment, and personnel that are required for the 
tests, and the Government shall furnish the necessary wat~r and'electticity. 

b. Water piping: Condenser and makeup water piping shall be 
tested hydrostatically and proved tight at a pressure not less than l~ times 
the ma.~imum operating pressure of the system for a period of time suffi­
cient to inspect every joint in the system and in no case less than 2 
hours. No loss of pressure will be permitted. Leaks detected shall be 
repaired by tightening, reweld:tng joints, or replacing pipe or fittings. 
Caulking of joints will not be permitted. Concealed and insulated piping 
shall be tested in place before covering or concealing. Tests shall be 
conducted in the presence of the Contracting Officer '~ho shall be given 
2 days notice before any test is to be conducted. Water and electricity 
required for the tests will be furnished by the Governmentu Any material, 
equipment, or instruments required for tests shall be provided by the 
contractor. 

c. Performance: Affer the above tests have been completed, and 
before each refrigeration system is accepted, capacity and general 
operating tests of the system shall be conducted by a competent experienced 
engineer~ The tests shall coyer a period of not le~$ than 1 week for 
each system and shall demonstrate that the entire system is functioning in 
accordance with the specifications. Corrections and adjustments shall be 
made as necessary to produce specified conditions. 

52-·:0. TEST DATA: The contractor shall provide the Contracting 
Office.r with typed tabulated data taken during theperformance tests that 
will indicate that the system will produce the required capacity. 
The information shall be generally as follows: 

Date and outside weather conditions. 

The load on the sys tern:. 
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Uat.er quantity· a~d · tempet·ai:ure On and Off of the ·chiller. 

The position of the capacity reduction gear, machine Off 
.,. one-third lOaded~ cme-half· loaded, e~c.,: 

, .. , . 
Co~densing temperature; and pressure. 

Running current of all motors. 

The actual on-site setting of all operating· and safety 
.. controls • 

• f 

The refrigerant used in.the system •. 

The .above i~fo~tion shall be taken -~t.· l.east three different times at 
outside dl='y··buli{ t;::fmperatures that are' at least 5· degrees F apart. 

32.: 19. PAINTING AND FINISHING: 

a. Factory_ prime coats: The following listed items shall be 
cleaned,· and painted. at the.factory with· type A finish without the finish 
coat in accordan~e:'.with Military Specification MIL-T-704. · Surfaces.-
with rust inhibi~or treatment shall nqt be blasted. 

·1 . .. ' 

Fan ~crolls interior and .e2:terior 

.. steel cooling tower casing exterior. 
· .. ·-' . ·. 

The color of the paint .shall be the m~nufacturer 's .:stand~d .color. " ' 

b. Factory finish coats: The following items shali be cie~ned· 
and painted at the .factory. with type A ·finish in accordance with Mili-· .. ·. 
tary Specification MIL-T-704. Surfaces with rust inhibitor treatment 
shall not be blasted. 

Coptrol devices 

·.·-· 
Packag¢: J:;!..quid chiller . . . .. ·· . 

.·.·' 
·' .Pumps 

c. Field Painting: All ferrous metal not spe~if1,ed to be paintet 
at the :-actory shall ·\)e priµied in accordance with SECTIO~: .. PAINT­
ING;"':PROTECTIVE, ON ~;At".. Finish pa~nting is- specified· in.SECTION: PAINT­
ING, GENERAL. 

32 ... 2..C.. OPERATING AND NA.INTENANCE ,INSTRUCTIONS complet~ for each piece 
of equipment and bound in book form, and appro'ved wiring diagrams' re­
frigerant and waterflow diagrams, and control diagrams of the entire system 
framed under glass, shall be posted at ·locations d~signated by the Contract- ~ 
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ing Off:f.cer. Operating instruc.tions ej{plaining preventive maintenance 
procedures, methods of checking the system for normal safe operation, and 
procedure for safely starting and stopping the system, shall be prepared 
in typed form, framed under glass, and posted beside the wiring, flow, and 
control diagranIB. Upon completion~ a competent engineer shall be provided 
by the contractor for a period of not less than one day to ins~~~ct a 
representative of the Government in the operation and maintenance of the 
air conditioning. system. 

3z,_ z 1. GUAR.ANTEE: The following equip~nent to be furni9hed under 
this section of the specificati.ons shall be guaranteed for a· period of 
1 year from the date'of acceptance, either for beneficial use orfiq.f}l 
acceptance, whichever is earlier, against defective materials,, design, 
and workmanship: 

Safety switches for centrifugal package water chiller •. 

Cooling tower 
•,.•. 

Liquid chiller 

Pumps and motors 

Upon receipt of notice from the Government of failure of any part of .the 
guaranteed equipment during the guarant~e period, .. the affected part · 
or parts shall be replaced promtly with new parts by and at the expense 
of the contractor. 
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... : ~ . : ";.. . :." . .:.. . ; . . . ... 
33-1. SCOPE: 

'1_: ... 
. ,; 

; ~-: . "• °) :.: ! : : ; "' . • •. I 

. · S~CT,J;ON. 3 3 
;:': i. 

·ELECiRICAL WORK 

:.·-i' .. ·e 
. ' . ~ . 

The work inc~~d~;; the fµrnish'i:ng·, ·qf·.all labor, materials,· tools, equip-· 
roent and servic;:es. ne~~~s~ry_ for and reas1mably incidental to the execution 
of all ele.C.tri~al· .work. .as shown on th~ .¢lrawings .'and- hereinafter specffied .. · 
All wor.k, ~nd~r th:fs .section is s~bject to the te.rm:i and ·condiUons.~·of the .. 
contract and the GENERAL arid SPECIAL CONDITIONS hereinbefore written· for ·.,. 
the entire work. 

It shall b~ th~ :.Cont~actor i's responsibility to note other sections of 
the specifications to fully understand and determine the:ext:ent of addi­
tional electrical work required to be provided. Failure to do so will 
not relieve the contractor of responsibility for a complete and satis­
factory installation of all electrical work required. 

The electrical work included in the contract, ·.in general, consists of the 
following list .. of_ items, wh_ich list _shall pot be construed as a complete · .. 
list o.£° all work l."n.ciuded;:: Apy items not called. for in the ·l.istc-but which· 
are spec;:U:ied and sl;im-111 on. the drawings-, .sha.11 I?e included as required. to 
provide. a complete and satisfactory installation of all electrical- work~· . e 

Electric service and main service eq~ipment, main disconnect, 
emergency service equipment, main distribution panel, and 
motor control centero 

Panelboards, lighting fixtures, devices, appliances, and all 
other electrical materials, and equipment required. 

Raceways, wires, cables, and electrical connections. 
Empty raceway systems, for signal and communication systems. 
Exit and emergency lighting system. 
Dimmers and dimmer control system. 
Grounding. 
Electric metering equipment. 

Low voltage control wiring for the automatic temperature controls specified 
under HEATil.\G, VENTILATING, AND AIR CONDITIONING SYSTEMS. 

Control Interlocking Wiring furnished under the HEATING, VENTILATING AND 
AIR CONDITIONING SYSTEMS. 

33-2. WORKMANSHIP, MATERIALS AND EQUIPMENT: 

All electrical materials furnished under these specifications shall be new 
and of a type approved by the Underwriters' Laboratories, Inc. Defective 
equipment and materials, or·~aterial damaged in the course of installation 
and tests, shall be replaced-or. repaired. to the satisfaction of the Contract­
ing Officer. All materials shall be installed in an approved manner. e 

Klectrica'.l..' Work 
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Cooperate and coordinate work wi~b other trades. 
·~ • ' .• \fo 

General locations of various conduit runs and equipment as 
shown on the drawings are .diagrarmnatic 011.ly; their installati~n shall, 
however' conform to conditions in the building, and any ne'cessa'ry 'changes 
to be made are subject to approval of the Contracting Officer .. and form a . 
part of this contract. Where interferences occur and wor-lt must be re­
located, same shall be relocated without additi.onal c_ost :.t-o ~he Contracting 
Officer. · 

The drawings are intended to indicate only the <l:t'~g~·~rnm~tic location and 
general character of the work included. Work indicated., b.ut having minor 
details obviously omitted or not shown shall be furnished and installed 
complete to perform the full function intended, without extra cost to the 
Contracting Officer. For building details, the Architectur.al and Structural 
plans shall be followed. All conduit runs for all systems and all outlet 
boxes or other associated.materials and devices shall be installed con-. . . 

cealed in the floor slabs, wall, pipe chase and hung ceiling or furred 
areas. Where impossible to run work concealed same may be run exposed, 
after first obtaining approval, and must be neatly installed. 

Defacement of equipment: The Contract.or shall not deface the equipment 
installed on the project with any form of advertisement, stickers, or 
nameplate. However, nameplates, rating plates, and other approved 
identification of equipment shall be permitted, and. this material shall 
be applied in an approved manner. 

Equipment connections and material handling: The Contractor is cautioned 
to note carefully other' .sections of the specifications describing electri­
cal equipment and apparatus to be furnished under those sections, in order 
that he may fully understand the wiring requirements that must be installed 
and connected under this section for complete and satisfactory operation. 

All conduit and wiring shown on the electrical drawings 
or herein specified for equipment and apparatus fur-
nished under other· sections· of the spe-cifications shall 
be provided under the electrical section of the 
specification. All conduit and wiring not shewn on the 
electrical drawings, and required for satisfactory operation 
of equipment furnished under other sections of the specifica­
tions will be provided under the respective section furnish­
ing the equipment. 

Lists of Materials: Within 10 days after contract has been signed, and 
before any purchasing, the Contractor shall submit a complete list in 
sextuplicate, of materials required for the project, for approval by the 
Contracting Officer. No consideration will be given to a partial list 
submitted at intervals. In the event that any item on the list fails to 
comply with specificat~on requirements, such items will be rejected. 
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Shop drawings shaJ.l be submitted for approvaJ. prior to fabrication or 
actuaJ. purchase. Five copi~s of each shop drawing shaJ.l be submitted. 
Drawings shall be submitted a.~., soon as possible • , The ~ontractor shall 
be respons~ble for any del~y in construction resuiting'from not"receiving 
approve'd shop drawings as a .result of not having submitted same or for 
their late submis.sion-·resulti-ng,_.in construction .. del.ays. Unless specified 
elsewhere or called for ·on the,- tli-awings, sJ;lop. a.Xawihgs will be required 
for the following: 

.~ .,: . ·. .· 
a. Dimmers. 
b. Dimmer control components. 
c. Main Distribution Panel. 
d. Disconnect Switches:. 
e • Panelb9ards. · 
f. - Light:i,ng Fixtures.·_ 

33.;. 3 • ELECTRIC SERVICE: · ·., .. , 

.. : 

Main service equipment· of the size and ·ti.Pe '.shown on the drawings shall 
be providedo Voltage characteristics shaJ.1-.be 120/2o8v., three phase . 
four wire. Four 4-;i.nch.concrete.~ncased cement asbestos conduit shaJ.l 
be instaJ.led by the- Contractor from the CoTv cabinet to a point one foot 
beyond the building line 36 inches below grade. -

Emergency service equipment of the type shown on. the drawings shaJ.l 
be provided. 

33-4. VISIT TO SITE: 

It shall ·be the Contractor's respons:i,bility to visit the site of the 
work, 'compare drawings, and specifications and fully familiarize himself 
with the work required. Failure to ·dq so .will not relieve the Contractor -
from the responsibility _of installi.pg a complete:and s!;i.tisfactory job as 
herein specified. - - ' 

33-5. GROUNDING: 
> .~ : • I 

All grounding as required by the National ElectricaJ. Code and as herein 
specified and shown on the drawings shaJ.l be furnished and instaJ.led • 

'·.•. 

. : f::·, 

;:· 
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33-6. TELEPHONE SERVICE: 

The contractor shall· provide a complete empty r'ac.eway "system (minimum 
3/4-inch conduit) to telephone outlets as located on the contract draw­
iiigs~ ·,conduits· shall ·b'e run to telephone equipmen:t;space in'·Mechanical 
Equi'.pment Rootn.: ··service conduit to C&P Telephone Co. service·: shall be 
2-1/2-inches and shall· be extended as ·required. · · '· 

33-7. PANELBOARDS: 

... .Main Distribution Panel shall be'·braced· for· 100-1 0\jQ' A. asymmefri~·i:ff and 
shall be of the fused disconnect switch. type suitable for rej'ect. type 
current limiting fuses. Switch Units shall be quick make, ·quick break, 
with positive pressure fuse clips. Panelboards shall be similar or equal 
to square D. Co. QM'BPanels ·as revised :for internal ·bracing._. · 

' ,,., .' 

208/120 Volt Panelboards: · Br~mch ci:tcuit lighting panelboards shall be 
of ·the dead-front :b~lted breaker type, mounted in· .i ·steel cabinet, with 
trim and .flush door. Panelboards shall have mairiS' ahd lugs of rating as 
shown on the· drawings. Bus construction sha·ll conform to NEMA standards 
for 240 volt A.C. construction, with adjacent breaker pore~· c6tinec'fif~f to 
opposite phases. Panels shall be in accordance with Federal Specification 
WP ·13la, Amendment 2. · 

Branch Circuit Breakers shall be single,- and common trip, two, or three 
pole .with trip. calibration as schedtileo on the drawings. 

a. All breakers shall be of' the following type~ 
11E"- frame breakers having interrupting 
rating of 7,500 amps 120 volts AeC. sym. 
and 10,000 amps. 265 volts AaC 0 sym. 

Panelboard Cabinets· shall be constructed of code g·a'ge steeL 
necessary auxiliary bracing and supports to securely attach 

.. board to the cabinet and evenly distribute the weight on the 
members. 

Provide· 
the pariel­
support~ng 

a. Trim shall be constructed with flush type door complete 
with flush type catches and locks. Provide two keys for 

b. 

c. 

each lock with all locks keyed alike. . . 
Provide directory frame card·and transparertt ~on-breakable 
plastic cover. ·nirectory of circuits shall be neatly 
typed on the directory card to identify each circuit 
controlled. 

., . 

Cabinets and trims to have two coats of sprayed on gray 
enamel. 

Electrical Work 
33-4 

.·.1. • I: 

' 



,.. 

33-8. MISCELLANEOUS CABINETS, TROUGHS, AND JUNCTION BOXES: 

~iscellaneous cabinets, troughs, and junction boxes shall be made of 
code gage steel and shall. be equipped with suitable. scr~w .on c.over 
pl".ltes •. Covei::s,. ~hall neatly fit the associated back box. · 

~ : t • ~ 

3 3 .,.9.. COND'lJI'l'.-; RYSTEMS: • J 

~; :. ; 

Conduit shall b~ the :pro.duct· of .i 'reputable· manufacturer. The pro.ducts 
of Walker, General Electric,. or National Electric Products Co,. meet· 
this requirement. 

Conduit type: Co:Qduit for all electric _ligh.t and p_ower feeders and tele­
phone stubs, and .conduit within the floor· slabs shall be rigid, heavy wall, 
threaded type ~<?.t 4iPJ?~.d galvanized or sherar.dized .type. Conduit run 
concealed above .. suspe,ndeci' ceilings bu.t n'ot concealed in slabs .may be ·in­
.stalled with electric .meta.ilic tr.bing (E 9M •. T ~). ~lexible metallic conduit 
jumpe.rs for motor c~nnections shall be installed weather-tight where ex­
.posed or. subject t_o .m.oisture • 

I,. 

.. ' . '· 

, a •. Fitl:i.ngs· for rigid heavy·wall conduit shall-. be .::;f the 
. threa~~d type. 

b .•.. ; ,f,ittipgs i'or electric metallic tubing shall be with9ut 
· ... ; ~'crews a:s manufactured by Tamie Sales & Engineering Co. A 

·c. ·Fittings· for flexible metall.ic conduit shall have insulator • 
liners. Where mo~.sture or water-tight. raceway is' used', 
appropr_iate ·fittings shall. be used. 

Minimum size: . Rigi~ conduit, flexible conduit and EMr shall riot be 
smaller than 1/2-inch trade siz~ diameter, and shall be increased in 
size as noted,; ~r requ~re·d by Code to accommodate the number of wires 
shown for each r\.ln. The Cpntractor may use multiple .runs of small con­
duits, but in no case .smalJer tJ:ian .1/2-inch size,· to acc.ommodate conduct­
ors where necessary. If this method is employed, then conductors shall 
.be balanced to prevent circulating current. Where multi-conduit runs are 

· .used, each conduit. 's.hall have a neutral conductor in. the run: 

Conduit installation: Conduits shall be run concealed or expos~d as 
shown on the drawings. Conduit runs shall be continuous from point of 
origin to all outlets,. pull boxes or cabinets, and each· run shall ter·~ 
minate at, its. ~~i;;pect~ve ou.tlet with two locknuts a~d bushing. Provide, 
where required, su.ita&ie approved type .of bar hanger for support of con-

· .. du its •... Con~u;i.t;s rim, in spa~es above ceiling shall be arranged and co­
ordinated. for maximum cfearance between other trades. Conduits shall be 
rigicllcY:: att'ach~d. to. s·teel members in a~ approved manner. Conduit shall 
be run to prevent trapping df.moisture. Conduits shall be swabbed in an 

: .approved:.,manner befo~~. co.riductors are installe·d.·. An approved lubricant 
msy be employed in '.:?instal:Lation of conductors where req,uired. 

Electrical Work 
33-5 



Expansion fittings: Where conduit crosses building expansion joints, 
provide approved type of e;tpansion fitting for each conduit. · 

-··· :::::. f·: 
Motor connect'i.ons: Connection$ to motors shall be made with as short 
a length of flex!.ble conduit as practicable. Rigid conduit conne.ctions 
to motors will not be permitted. 

Empty conduits: All empty conduits shall have a minimum No. 14 P~0W 0G 0 
gage galvanized steel drag wire installed therein. 

Empty conduit shall be provided and installed where shown on the draw­
ings for radio communications. Equipment for this radio communications 
will be furnished and installed by others.. Provide and install equipment 
grounds and power outlets where directed for this equipment~ 

Undergr_ound conduits: Conduits run underground shall be rigid heavy 
wall steel conduit. 

33-10. OUTLET BOXES: 
" . . ~ . 

Outlet boxes to suit the requirements of each outlet shall be provided. 

Type: Outlet boxes concealed in ceiling or wall shall be of the hot­
dipped galvanized steel type with standard knock-outs for conduit 
termination. Outlet boxes exposed on ceiling or wall shall be of the 
cast "Feraloy'' type with tavere~i tapped threaded hubs for termination of 
thre.aded conduit. Outlet boxes for flush floor installation shall be of 
the watertight fully-adjustable type with flush cover. 

·Size: In general, outlet boxes shall be minimum 4-inches square,1-i/2 
inches deep. Shallow outlet boxes for switches may be' used where con­
struction prohibits the use of 1~1/2 inch deep boxes. Outlet boxes shall 
be increased in dimensions as required by the Code. Outlet boxes occurr­
ing in concrete slabs shall be of the concrete box type. 

Special requirements: 

c. 

Where required~ all flush wall or ceiling boxes shall be 
fitted with a rai~ed device cover for mounting flush with 
finished ceiling or wall line. 
All ceiling and wall outlet boxes for lighting fixtures 
shall be provided with a 3/8 inch size galva.nized threaded 
fixture stud. 
Flush floor outlets, unless otherwise indicated, shall be 
provided with a single 3-wire grounding type, 15 ampere, 
125 volt, receptacle, with niatc,.ing plug and sealing ring 
to provide absolute watertightness. 
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. . e 
Box installation: Outlet boxes shall be installed in a rigid manner~ either 
by wood screws on wood, el{pansion ·sh:k.lds on masonry, or machine screws 
on ~tee],. wprl<. . .. , . :.. · ~·.· .;· 

Outlet boxes ·occurring. 'in cinder block, structural or glazed tile con..; 
struc;tion,.shall be Qroyided with a straight sided, square.corner~ 
ra·:ls·~d device plate of; sufficient depth to place outlet box in void 
·space of tile or block. 

33~11. .PULL BOXES : " , 

Pull boxes shall be constructed of code-gage steel of not less than minimum 
si~e: .requ~red by_ 9>de.,, . 

·' 

Pull holce·s shall be ho~ .. dipped galvanized after fabricatiOri.:· 
! ·•z;.· .. , ; 

·, ~. ..... ·p 

Unless otherwise indicated, boxes shall be provided with screw ·fastened 
cov,er.s. 

33-12. HIRES AND CABLES: 

All conductors shall be copper having 600 volt insulation as manufac­
tured~ bY .. General Electric, National Electric Products, General Cable, 
Anaconda,' Rome, Crescent, or Halker. Federal Specifications J-C-103b (2). 

Hire insulation: In normally dry locations, branch circuit 
conductors 'shall .. _have type "RH" insulation. , . 

Hire sii~:, Bran~'b circuit conductors shall be minimum No. 12 AHG unless 
otherwise noted. Feeder conductors· shall be of the size shol.ffi. Branch 
circuit conductors shall be minimum No. 12 AUG unless otherwise noted. 
Feeder conductors shall be cif .the· size ·shoWri. Branch circuit home~runs. 
to panel-b~:ard .shall be increased to minimum No. 10 AWG ,.,hen the length 
exceeds 7 5 feet •. · ·· · 

r . :i... 

d6lor Coding: . AlLwires and cables shall be color coded in accordance 
with the latest electrical code requirements. 

Miscellaneous wire: Specific runs of the wire for lo't-1 voltage signal 
system shall be of type and size as herein specified, or as noted on 
drawings.. l1here low ·voltage control system for certain e.quipments may be 
required, wiring shall be as require'd by the manufacturer of such equipment, 
and installation shall meet the requirements of the Elec~ricai Code. 

33-13. SHITCHES: 

Switches shall be- provided at alVlocations indicated on the drawings. 
I 

·' ~ · •.. ,. 

Tumbler switches: Flush tumbler switches shall be rated 20 amperes 
at 120-277 volts A.C. and shall be GE Co. 5951-1. 
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In general, one switch shall be installed in a· single gang space. 

Uhere switches.are installed subject to weather they shall be provided 
with iinged-lid type weatherproof device plates. 

· 3;3t .. l.4 ~- .·· Si\F:ETY SHITCHES: 

···s~~ety switches shall be of the fusible or non-fusible type as noted on 
the draw;i..ngs, and shall be as manufactured by C?-.::~1~ra:Ji!:lectric, Hesting­
house, or. Bull-DQg, or approved equal. Switches exposed to the weather, 
shall have weatherproof or· raintight enclosures. All safety switches.· 
shall be NEMA type "Hu heavy duty, indust:rial type, main switch shall 
be of the.bolted pr~ssure type similar or equal to Square D Bolt~Loc 
Pressure switch. 

Motor Starters shall be of the size, type, and rating required for the 
equipment controlled with thermal overload elements in all three phases. 

Disconnect devices where required by the Electrical Code shall be pro­
vided whether shown or not shown on the drai;.,ings. 

33:..15. FUSES: 

Provide two complete sets of fuses for all switches and panelboards 
requiring same. One set shall be installed and the other set shall be 
delivered in their original cartons to the C.O. with proper identification 
for usage. · 

Types: Main distribution panelboard and main switch shall be fused with 
current limiting fuses similar or equal to Bussman Mfg. Co. Lim.itrons. 
Motor circuits in main distribution panelboard shall be dual element 
current limiting fuses similar or equal to Bussman Mfg. Co. Low Peak Fuses. 
All other fuses shall be dual element time delay. 

3 3 -16. WIRING DEVICES AND DEVICE PLATES : 

At locations indicated,provide, install and connect wiring devices 
required. Wiring devices shall be as manufactured by G.E. Co. or equal 
and to conform to th_e type indicated. 

General purpose duplex receptacles shall be grounding type, 3 pole, 
2 wire, 125 volt, 15 amp, 3rd pole grounded. 

Manufacturer 
G.E. 

Catalog No. 
4065-1 

Special Outlets shall be as indicated on the contract drawings. 

Device plates: Each wiring device shall be provided with a flush 
device plate as required for the device at each outlet. Plates shall be 
single or gang combinations as required. Plates shall be 0.040 incbes 
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.~ ··, ~. 1 .... : • 

thick brass with satin aluminum-finishj or finish as directed. 

33~17. LIGHTING FIXTuRES: 
• • . L 

uri~~s~ i .o~he;rWis;; noted, electrical cont.r~ctor shall furnish and instg.1.1 
coinplete.with.Uunps; all lighting equipment as-specified and as sho-wn·o-g. 
the drawings. Substitute units, if any,. shall be accompanied by satnpt°e 
unit. for test by the Government at· the National Bureau of S.tandards. 
with the Contractor to pay all test costs and to be responsible for 
any and all construction delays. . . · 

In general, all lighting fixtures shall bear. Unde't·vrriters' Inspection 
Label. 

Lighting fixture types shall be as indicated on the contract drawings. 

All-ballasts, starters and lampholder~ in ~luorescent lighting equip­
ment are to be Elec~rical Testing Laboratories and Underwirters' 
Laboratories approved type H.P.F. quiet operating type (2·5-30 decibels), 
un_less otherwise noted. All ballast shall _be of" the "Multi-Lamp, .Rapid­
Start" type. ·Fluorescent lamps shall be standard warm white unless 
otherwise noted on the drawings. All fluorescent fixtures .. sha11 be 
equipped with safety fuses furnished by the manufacturer and factory 
installed. Ballasts shall be equipped to operate at .the voltage shown on 
the. drawings. · · · 

Hhere recessed fixtures are Spepified for plaster or acoustical plaster 
ceilings, fixtures shall be installed in rolled metal frames provided by 
the fixture manwfacturer. Cost of plaster frames and installation.shall 
be included under this section • 

. All metal surfaces of fi:ttures and plaster fraqi.es · ~xcept the non-ferrous 
types, shall be treated and ·given rust.inhibiting and.finish coat adher­
ence properties before ; finish coats are applied •. · Finish· coats o.f synth­
etic enamels are to be baked-on at approximately ~20 degrees ·F. 

Each fixture shall be supplied with the necessary guards, straps,.supports, 
hangers, oruother miscellaneous materials .and devices to.install them· in 
a satisfactory manner. and to conform to the ~esir~d· function in areas in 
which they are installed. 

Where incandescent fixtures are called.for on the schedule which are 
designed .. for larger lamps than noted, fucture shall be equipp~d with 
required socket extensions for" the smaller lamps •. 

· .. •:·,·.I •' • • • .... 

f3-18. EMERGENCY &. EXIT LIGHTIN'G·" i.t·-. ... 

The contractor shall provide a complete emergency and exit lighting system 
as indicated 
connected to 

· man Mfg. Co. 
conduit. 

on the contract drawings. Emergency source shall be a switch 
the line side of the main switch and equipped with Buss-
limitron fuses •. All wiring shall be run separately in rigid e 

filectrical Work 
33 ~9 



33-19. SF'SCl!\L LIGHTING FIXTUREJ - TYFES A, B, E, AND R. 

General: .\ll materials shall be of the higest quality for ~he intended. 
use, and only work of skilled artisans and competent mechanics will··· 
be acceptable. Corrosion resistance .and maximum durability shall, 
be essential factors in the selection of materials. 

All parts 3hall fit accurately and shall be securely fastene·d ini place. . . < 
All castings shall be of sound stru<;:ture .and. shall be· tho·roughly, cleaned. 
and chased. Cold ahots, mould shifts, cra"c:k:s; g~s· holes, .. mis-run~:,· r. 
cuts and washes, and shrinkage ca vi ti~ s may be ca"tise s"for •r.ejec:tion. 
SuJ?ports and other rnajor mern::1ers shall be reinfor'drd;: as ne·ce s sary, 
to as sure ;tability and rigidity. Joints ,e;x:p~sed ~<? view shall be prac­
tically invisible. Where screws or bolt? .. are u·sed·'a·s ·fastenings they J::l\q.11 
be obscured or concealed, and finished t~"'ffiatch· adjacent finished.J?arts. · 
Locknuts or sirnilar devices shall. be us~d on .all screw fastenings. As­
sep1bled fixtures shall possess adeqµate i~herent strength to resist 
sagging or deformation, 

Canopies shall be constructed to afford easy access to electrical con­
nections. They shall be of ample size to cover properly the outlet 
boxes, the electrical wires·, and all attachments. · <:;:an~pies .shall be 
cnade of castings or spinnings as indicat~·d on drawings. .. . 

Chandeliers that cannot be packaged and shipped as complete units ready 
for installation shall be shoµ-assembled to the extent necessary to verify 
the accuracy of detailing and·work1..:1anship. All discrepancies, misfits, 
1nisalign1nents, omissions and other defects shall be corrected in a 
satisfactory .nanner before shipment. Such chandeliers and fixtures 
shaU be .factory-wired, internally, insofar as practicable to minimize 
work at the. §ite·~i All wiring devices, fastenings and other· appurtenances 
required for :.=atisfactory installation and operation shall be included j.n 
each shipment, either as part of thl assembly or as .i separatet.parts, 
for field assei'nbly. Chandeliers disassembled for shipment will be 
re-assembled at the site by others under the supervision of the inanUI-; 
facturer. 

Chandeliers that can be packaged and shipped as complete units shall 
be factory-wifed internally, fully assembled and, as shipped, shall 
be ready in ail respects for immediate ins~allati~n. 

; IL: ( ·. . ' 

All, ~nternal wiring and all bolts, screws and'othe:r devices required 
fo:_;· fastening ~he fixtures to .nasonry anchora.ge furnished and installed 
by others "haif be provided under this contract. 

Electrical Work 
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Blectrical app.urtenances: )ockets,-· s~ade-hol~rS'.and oth~r:appurten- . 
ances .·;hall ~e ,.nounted prope_rly and seturely in:th;eir respective .. oper.a­
ting cpos·i'tions. ·Fixtui:_e.wir~s shall b~ riot less.th~~ No, .. l81t\;WG ....•... 
stranded copper .~ith_;~OO.-volt .h~a:.t-r;e.si:3tant .insulaJipn, .E11ds -ef ·: ~- .:.'._. 
stranded:\jvir'e·s ··sha,i.r ~e: ~ol,dered •.... Joints in wiring. sha.I:l be .. s.o~9e.req '· · 
and\..h:i:'1)e<l·,'·or !'riad,e up wifo ~pproved;;m~c.h;anj:cal ccmri~cfo:fs.:· .v\rl:iere 
wire '.ndts 'are used, they ~l~all be provided ·with a c~rrosio~- ~e·~·ist~nt . 
rnetallic. threaded in~ert. · Wiring retaine:i;:.s .shall 1?e i:rrovJ~ed,as ne.ces-, .... 
sary to su~·pOr~ and firmly hold,.in• .plac.e, ~:in a neat and. satisfactqry ... ,. 
ii1annea-£all 1i~terrial"wi:i:-ing. .'. . . . ,,,~ · .. , . 

: . ;i; .. ·. ,. - ...... - ... 
: ; i ; ' ! : : . ' ~ . . . i-: 

Dil~.gent ·oBsenfarice of al.l applicable rules ari:d reco1nmendations ·of the. 
National Elec:;trical.·code. is ,;,andatory.. . '. 

• ' -.J. i 

Lampholders: .· U.!iles s otherw\se· ~ndicated on 'the. contract drawing~. ·: · : . . ;· 
'· · i.ncand~ scent laL1ip socke.ts.· sh.all· be of. the porcelain-body type si.iitah~e ·:.-~· 

for-.the specific applicatio.ns.ill.ustrat~d on th~- contract drawi~gs. T~~e·y. 
shall be se'curelr held in place by locking bushings or locknut.s. 

N..aterials. and orocesses: Brass castings shall be made from the follow.:.. ---------:•:...._____ . •:.'·~· . ... •.•)'. 
in~ COP;?.er- base alloy with cornposition rnainta~ned within co~~me·:i;_y,~al t ·' 

tolerance:s: '· . . ! .... ··'.·. , ... 

Copper 
IV: an gan·e s.e 
..Lead 
Zinc 

... :. 

65 percent 
. 7. percent 
L 3.percent 
33 pe·rcent 

~ : ~ ' 
':..:i1 ... 

Sampl:es. of .other copper-base alloy_s mq.y be consider\:!·d. upon receipt. 
from the manufacturer of .the compositions and prqpertie s of prop.os~'c:l :'.· .~ 
substitutes. · ';., · . , ~ .. :: 

r· ' f /· . .l' 

All castings shall be: .a.Hayed fro0 .p'u~e .. : ., 
' • ' . l • :'' ~- ' • •. 

' . 
All metal .:::hall. be new material. 

!. . 

rnetalS'. , .. ... '· ·.·; •:. ;• !_:',}' 

Brass c~~it·ings shall l:>e a' minimua1 of 3 ii611• t'hickness at· any \:;.oin~ .. ~nd 
of greater thickness as required for strength, or as required as pa~(c){ 
the design .. All c:p.stings shag be. made.in French.(n~mldJpg. sanq; the . ,. 
moulds prop~ .. rly: dr'i~,d o . .:r~-F~ig~t. t~. insur.~.;rhapp d~tails,Gasting.s. ··_'Ade.,~·~· 
quate provision shall ,r;·~:q{a~~,!~.r t\le .. ~~rinkage.of:~e·t~l~ .. , ... , ! "" .• 

. ' • . . . . ! r. 
• j .I 

Casttngs ·phall 9.e. ,o(:uni~o~~-ri;.,quality, .free fr.9m ~µ~ur~OU:;i blo"YhQle!?~,: :.: .. ;· 
porosity, shri11.lq3.g~: (;r~·~~~· •. p.p.d,.othe;r .d~~ects. -.Ha~·d ch(!.sing· o(a·'>. 

. ' J • , • ' ' ' •• •• • • • • " . ~ ·~!" ; ' • ; · I { ( , . i 

meticulous character wil~ !1?~ r~.9,~.ir~Q.: on ~ll castin.gs. · · · 
.... 1 ;· t·. i_r. 

E'.lect'rical ·.Work 
... 33_n·.··· · 
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I ;, 
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.. 

•''I '· ., 

Turned brass fittings,.~ inches. diamet~r or under; shall l:e ,.1ade l(}f free'"-. ..-,_ -) ' . 

turning brass rods, eitl?er hand-turned or by screw inachine 11.:ith pro'per 
shaping and for min7 toqls. · 

After brass castings, tubes, rod fitti~gs, · =>pinnings, and all othe·r parts -· · 
have been chased, 0round, fi?~d, fabricated anci thoroughly cleaned;· 
they. shall be polished and highlighted and shal~· l:>e comµletely and uni·- · · 
formly coated with N:aas and VJ'alstein Durachern clear: bakinG synthetic · ··L 
#Y-291, or equal, . .:y ";praying and then baked for a minimum of 10 min-· 
utes at 325° F. 5a·,-1ples of the finish shall be subr".'litted to the architect 
and engineer for ~election and approval. 

Sections of parts shall be assembled by reasonably invisible bolting or 
maci1ine threads. A..11 joints shall fit tight, smooth and even. Where 
brass parts are joined to other rnetals, particularly steel, insulating 
coating or other dielectric material shall be employed to prevent 
electrolysis. All screw fastenings ::;hall be non':.f~'.rrous or corrosion 

I 

resistant. . . 

Ferrou, aletal parts shall ·be "Bonde rized" or giv'en a: phosphatic treat­
ment before priming and finishing. Where light-reflection depends upo'n 
the finish this shall be pure white, glossy, baked enamel. 

l'v;.aintenance: All de signs shall provide for :;afe arid easy replace 1nent 
of lamps, socket,s, an\i other expendable µarts, Simplification of main­
tenance. operations shall also be a criterion for all designs. Proper 
irnple.mentation of these obJectiv~s shall be ·giveri. special consideration 
in the execution of·the work specified under this section. . . . •, . . 

Iv~odels :. Final finish on a.U castings~ extrusions, spinnings and other 
exposed metallic parts shall be of uniform color~ polished or satin 
finish as specified on drawing. 

Exterior 
Front of Boxes 
Foot Lights 
Around Balcony 

Fre scolite B-6385 Bracket 
f-rescolite C-6384 Chandelier 
Frescolite G-6387 
Fre scolite B-6383 Bracket 

33-20. DilViMERS AND DI!\.~MER CONTROLS 

Type R 
Type A 
Type E 
Type B 

Din1mers shall be of the type indicated on the contract drawings, and 
shall be of the toroidal wour.dauto transfor.-r1er type, with a carbon brush 
in direct contac~ with the exposed com<rmtator surface of the coil. Exter­
nal resistances in the brush cir~ui.t will.i:.ipt be permitted. 

Ele~tric·a.±·~·Wo.rk · 
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l'v otor ddven dimmers ~:hall be connected through the necessary gears 
to a two-winding :;ynchronous, rc;versible motor to per-rnit raising or 
lowering of the lights connected to the dirnrner. Dimmers shall be pro­
vided with a raise-lower pushbutton for remote mounting. Ahead of the 
rflotor operated di1n1ner a ren1ote control switch shall ')e provided. The· 
switch shall be electrically operated, 1r1echanically held with rating as 
indicated on the contract drawings. Switch ::;hall be sirnilar Ot" equal to 
Bulletin 900 series in NElv1A 1 Enclosure as manufactured by Autocaatic 
Switch Co. 

Provide a 2 pole momentary contact,. mechanica.lly interlocked push­
button ;imilar or equal to Automatic Switch Co. Type A control station 
for remote n"lounting. 

33-21. GUARANTEE OF WORK i\ND l\i~ATSRIALS: 

The '°;ontractor f?hall guarantee for one year fro ·n date of final accep­
tance of the entire work all ct1aterials, equipment and work furnished 
by hiln. The Contractor shall correct, at his own expense, all poor, 
defective and inferior 1naterials and workrnanship, defects, and other 
faults of any kind arising therefrom, as directed by the Contracting 
Officer. · 

33-22. FINAL INSPECTION AND TEST'$.:.---

Final inspection and tests shall be .ma#e by the Contractor in the pre­
sence of the Contracting Officer or his; authorized representative. Con­
tractor shall secure .and deliver to the .Contracting Officer all required 
certificates of compliance with rules a~d regulations of the National 
Board of Fire Underwriters and Local !;unicipal Department issuing 
cornr'1ianc~ certific_ates before_ final ya t..-rent is 1n;;i.de .. The Contractor_ 
shall [-'rov1de all lat)or, materials, ins uments and miscellaneous equip­
ment for tests as directed and require1· 

.. I Electrical Work 
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$TANDARD FORM 2 
JANUARY 1961 EDITION 

REFERENCE 

GENERAL SERVICES ADMINISTRATION 

FED. PROC. REG. (41 CFR) t-16.401 BID FORM· 
(CONSTRUCTION CONTRACT) IFB 2849 

I 
DATE OF INVITATION 

Read the Instructions to Bidders (Standard Form 21) 
This form to be submitted in DUPLICATE September 25, 1964 

NAME AND LOCATION OF PROJECT NAME OF BIDDER (Type or print) 

Restoration of Ford's Theater, 
511 Tenth Street, N. w. 
Washington, D. C. 

TO: Chief, National Capital Office, Design and Construction 
National Park Service 
Department of the Interior 
Washington, D. C. 

(Date) 

In compliance with the above-dated invitation for bids, the undersigned hereby proposes to perform all 
work for Restoration of Ford's Theater, 511 Tenth street, N. W., Washington, 

D. C. 

in strict accordance with the General Provisions (Standard Form 23-A), Labor Standards Provisions 
Applicable to Contracts in Excess of $2,000 (Standard Form 19-A), specifications, schedules, drawings, 
and conditions, for the following amount(s) 

~Prices to be written in both words and figures. In case of difference, 
words govern. 

L'lMP SlM BID 

~~~~-,-~....--~~~~~~~~--DOLLARS ($__,.---~---~-) 
(Words) (Figures) 

PILING (See Paragraph "J", Page 4-11): 

ADD Per linear foot of 14." piles over design aggregate length. 
----------~----~ 

ADD Per linear foot of 10 3/4" piles over design aggregate length. 
----------~------

The undersigned agrees that, upon written acceptance of this bid, mailed or otherwise furnished within 
calendar days ( 60 calendar days unless a different period be inserted by the bidder) after the 

date of opening of bids, he will within 10 calendar days (unless a longer period is allowed) after receipt 
of the prescribed forms, execute Standard Form 23, Construction Contract, and give performance and 

.ayment bonds on Government standard forms with good and sufficient surety. 

The undersigned agrees, if awarded the contract, to commence the work within ten 
( 10) calendar days after the date of receipt of notice to proceed, and to complete the work within 

Five hundred forty (540) calendar days after the date of receipt of notice to proceed. 

21-106 (Continue on other ,.;d,.\ 



Receipt of Amendments: The undersigned acknowledges receipt of the following amendments of the 
invitation for bids, drawings, and/or specifications, etc. (Give number and date of each): 

The bidder represents (Check appropriate boxes): 

(1) That he 0 is, 0 is not, a small business concern. (For this purpose, a small business concern is a business 
concern, including its affiliates, which (a) is independently owned and operated, (b) is not dominant 
in its field of operation, and (c) had average annual receipts for the preceding three fiscal years not 
exceeding l•.•IO!too. For additional information see governing regulations of the Small Business 

Administration.) L$7,500,000. 

(2) (a) That he 0 has, 0 has not, employed or retained any company or person (other than a full-time bona fide 

employee working solely for the bidder) to solicit or secure this contract, and (b) that he 0 has, 0 has not, paid 
or agreed to pay any company or person (other than a full-time bona fide employee working solely for the bidder) 
any fee, commission, percentage or brokerage fee, contingent upon or resulting from the award of this contract; 
and agrees to furnish information relating t!> (a) and (b) above as requested by the Contracting Officer. 

(For interpretation of the representation, including the term "bona fide employee," see Code of 
Federal Regulations, Title 41, Subpart 1-1.5.) 

(3) That he operates as an 0 individual, D partnership, D joint .venture, D corporation, incorporated in State of 

Enclosed is bid guarantee, consisting of 

in the amount of 

NAME OF BIDDER (Type or print) FULL NAME OF ALL PARTNERS (Type or print) 

BUSINESS ADDRESS (Type or print) 

BY (SiAnature in ink. Type or print name under ei,nature) 

TlnE (Type or print) 

DIRECTIONS FOR SUBMITTING BIDS 
Envelopes containing bids, guarantee, etc., muat be sealed, marked, and addressed as follows: 

MARK IN LOWBR LBP.r--HAND CORim: 

"Bid f'or Restoration of' Ford's Theater, 
511 Tenth Street, N.w., Washington, D •. c., 
IFB 2849. II . . . 

ADDRESS: 

NatioDBJ. Capital. Office 
Design and Construction 

Room 224 
1100 Ohio Drive, SW. 

CAUTION: 
Washington, D. c. 20242 

'fJidtJ should not be quafitl~d 1'7 f'1rf?8ptlon1 to the 51dd1nf conditions.· 



ATTACHMENT TO BID :FORM 

Bidders sball check the appropriate blocks in the following repre­
sentation in accordance with Federal Procurement Regulation Notice 
Bo. 7 dated Pebruary 4, 1964: 

The bidder {or off'eror) represents tbat he ( ) bas, 
( ) bas not, participated in a previous contract or 
subcontract subject to either the Equal Opportunity 
Clause herein or the clause originally contained in 
Section 301 of Executive Order No. 10925; that he 
( ) bas, ( ) bas not, filed all required compliance 
reports; and tbat representations indicating submis­
sions of' required compliance reports, signed by pro­
posed subcontractors, will be obtained prior to 
subcontract awards. 

,, " l). 
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S.TANDARD FORM 2 
JANUARY 1961 EDITION 

REFERENCE 

GENERAL SERVICES ADMINISTRATION 

FED. PROC. REG. (41 CFR) 1-16.401 BID FORM 
(CONSTRUCTION CONTRACT) IFB 2849 

I 
DATE OF INVITATION 

Read the Instructions to Bidders (Standard Forrn 22) 
This form to be submitted in DUPLICATE September 25, 1964 

NAME AND LOCATION OF PROJECT NAME OF BIDDER (Type or print) 

Restoration of Ford's Theater, 
511 Tenth Street, N. W. 
Washington, D. C. 

TO: Chief, National Capital Office, Design and Construction 
National Park Service 
Department of the Interior 
Washington, D. C. 

(Date) 

In compliance with the above-dated invitatioA for bids, the undersigned hereby proposes to perform all 
work for Restoration of Ford 1 s Theater, 5ll Tenth Street, N. W., Washington, 

D. C. 

in strict accordance with the General Provisions (Standard Form 23-A), Labor Standards Provisions 
Applicable to Contracts in Excess of $2,000 (Standard Form 19-A), specifications, schedules, drawings, 
and conditions, for the following amount(s) 

-Prices to be written in both words and figures. In case of difference, 
words govern. 

LtMP SUM BID 

.--~..--~~~~~~~~~OOLLARS ($__,.--,---~·--~-) 
.. (Words) {Figures) 

PILING (See Paragraph "J", Page 4-11): 

ADD Per linear foot of 14" piles over design aggregate length. 
~~~~~~~~~ 

ADD Per linear foot of 10 3/4" piles over design aggregate length. 
~~~~~~~~~ 

The undersigned agrees that, upon written acceptance of this bid, mailed or otherwise furnished within 
calendar days ( 60 calendar days unless a different period be inserted by the bidder) after the 

date of opening of bids, he will within 10 calendar days (unless a longer period is allowed) after receipt 
of the prescribed forms, execute Standard Form 23, Construction Contract, and give performance and 

-payment bonds on Government standard forms with good and sufficient surety. 

The undersigned agrees, if awarded the contract, to commence the work within ten 
( 10) calendar days after the date of receipt of notice to proceed, and to complete the work within 

Five hundred forty (540) calendar days after the date of receipt of notice to proceed. 

21-108 (Continue on nther ,.;,/,,.\ 



Receipt of Amendments: The undersigned acknowledges receipt of the following amendments of the 
invitation for bids, drawings, and/or specifications, etc. (Give number and date of each): 

The bidder represents (Check appropriate boxes): 

(1) That he 0 is, 0 is not, a small business concern. (For this purpose, a small business concern is a business 
concern, including its affiliates, which (a) is independently owned and operated, (b) is not dominant 
in its field of operation, and (c) had average annual receipts for the preceding three fiscal years not 
exceeding $,,._,.IOO. For additional information see governing regulations of the Small Business 

Administration.) '-$7,500,000. 

(2) (a) That he 0 has, 0 has not, employed or retained any company or person (other than a full-time bona fide 

employee working soldy for the bidder) to solicit or secure this contract, and (b) that he 0 has, 0 has not, paid 
or agreed to pay any company or person (other than a full-time bona fide employee working solely for the bidder) 
any fee, commission, percentage or brokerage fee, contingent upon or resulting from the award of this contract; 
and agrees to furnish information relating to (a) and (b) above as requested by the Contracting Officer. 

(For interpretation of the representation, including the term "bona fide employee," see Code of 
Federal Regulations, Title 41, Subpart 1-1.5.) 

(3) That he operates as an 0 individual, 0 partnership, 0 joint _venture, 0 corporation, incorporated in State of 

Enclosed is bid guarantee, consisting of 

in the amount of 

NAME OF BIDDER (Type or print) FULL NAME OF ALL PARTNERS (Type or print) 

BUSINESS ADDRESS (Type or print) 

BY (Silnature in ink. Type or print name under •ilnature) 

TITLE (Type or print) 

DIRECTIONS FOR SUBMITTING BIDS 
Envelopes containing bids, guarantee, etc., must be sealed, marked, and addressed as follows: 

MARK Dr LOWBR LBPT-HAND CORNER: 

"Bid f'or Restoration of' Ford's Theater, 
511 Tenth Street / N. W ii / Wash1118'tc>n1 D •. C., 
IFB 2849. II . . 

ADDRESS: 
National. Capital. Off'ice 

Design and Construction 
Room 224 
llOO Ohio Drive, SW. 

CAUTION: 
Washington, D. c. 20242 

·Bids should not be qualilled by ,xceptlona to the lilddtnl conditions. 



A'rl'ACHMENT TO BID FORM 

Bidders sball check the appropriate blocks in the following repre­
sentation in accordance with Federal Procurement Regulation Notice 
No. 7 dated February 4, 1964: 

The bidder (or offeror) represents that he ( ) has, 
( ) bas not, participated in a previous contract or 
subcontract subject to either the Equal Opportunity 
Clause herein or the clause originally contained in 
Section 301 of Executive Order No. 10925; that he 
( ) has, ( ) has not, filed all required compliance 
reports; and that representations indicating submis­
sions of required compliance reports, signed by pro­
posed subcontractors, will be obtained prior to 
subcontract awards. 

,, 4 l). 
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STANDARD FORM 2 
JANUARY 1961 EDITION 

REFERENCE 

GENERAL SERVICES ADMINISTRATION 

FED. PROC. REG. (41 CFR) 1-16.401 BID FORM 
(CONSTRUCTION CONTRACT) IFB 2849 

I 
DATE OF INVITATION 

Read the Instructions to Bidders (Standard Form 22) 
This form to be submitted in DUPLICATE September 25, 1964 

NAME AND LOCATION OF PROJECT NAME OF BIDDER (Type or print) 

Restoration of Ford's Theater, 
511 Tenth Street, N. W. 
Washington, D. c. 

TO: Chief, National Capital Office, Design and Construction 
National Park Service 
Department of the Interior 
Washington, D. c. 

(Date) 

In compliance with the above-dated invitation for bids, the undersigned hereby proposes to perform all 
work for Restoration of Ford 1 s Theater, 5ll Tenth street, N. W., Washington, 

D. C. 

in strict accordance with the General Provisions (Standard Form 23-A), Labor Standards Provisions 
Applicable to Contracts in Excess of $2,000 (Standard Form 19-A), specifications, schedules, drawings, 
and conditions, for the following amount(s) 

~Prices to be written in both words and figures. In case of difference, 
words govern. 

LlMP SUM BID 

..--~...-~~~~~~~~~-OOLLARS ($__,~~-......... ~~) 
(Words) (Figures) 

PILING (See Paragraph "J", Page 4-11): 

ADD Per linear foot of 14" piles over design aggregate length. 
---~~-~--

ADD Per linear foot of 10 3/4" piles over design aggregate length. 
--~---~--

The undersigned agrees that, upon written acceptance of this bid, mailed or otherwise furnished within 
calendar days ( 60 calendar days unless a different period be inserted by the bidder) after the 

date of opening of bids, he will within 10 calendar days (unless a longer period is allowed) after receipt 
of the prescribed forms, execute Standard Form 23, Construction Contract, and give performance and 

-payment bonds on Government standard forms with good and sufficient surety. 

The undersigned agrees, if awarded the contract, to commence the work within ten 
( 10) calendar days after the date of receipt of notice to proceed, and to complete the work within 

Five hundred forty (540) calendar days after the date of receipt of notice to proceed. 

21-106 



Receipt of Amendments: The undersigned acknowledges receipt of the following amendments of the 
invitation for bids, drawings, and/or specifications, etc. (Give number and date of each): 

The bidder represents (Check appropriate boxes): 

(1) That he 0 is, 0 is not, a small business concern. (For this purpose, a small business concern is a business 
concern, including its affiliates, which (a) is independently owned and operated, (b) is not dominant 
in its fi.eld of operation, and (c) had average annual receipts for the preceding three Ii.seal years not 
exceeding $fl,e9011eoo,. For additional information see governing regulations of the Small Business 

Administration.) \._$7,500,000. 

(2) (a) That he 0 has, 0 has not, employed or retained any company or person (other than a full-time bona fide 

employee working solely for the bidder) to solicit or secure this contract, and (b) that he 0 has, 0 has not, paid 
or agreed to pay any company or person (other than a full-time bona fide employee working solely for the bidder) 
any fee, commission, percentage or brokerage fee, contingent upon or resulting from the award of this contract; 
and agrees to furnish information relating t!) (a) and (b) above as requested by the Contracting Officer. 

(For interpretation of the representation, including the term "bona Ii.de employee," see Code of 
Federal Regulations, Title 41, Subpart 1-1.5.) 

(3) That he operates as an 0 individual, 0 partnership, D joint .venture, D corporation, incorporated in State of 

Enclosed is bid guarantee, consisting of 

in the amount of 

NAME OF BIDDER (Type or print) FULL NAME OF ALL PARTNERS (Type or print) 

BUSINESS ADDRESS (Type or print) 

BY (Sillnature in ink. Type or print name under ai,nature) 

TlnE (Type or print) 

DIRECTIONS FOR SUBMITTING BIDS 
Envelopes containing bids, guarantee, etc., must be sealed, marked, and addressed as follows: 

MARK IN LOWBR LBIPl'-HAND CORNER: 

"Bid for Restoration of Ford's Theater, 
511 Tenth street, N.w., Washington, D. 
IF.a 2849 e II . 

c., 

ADDRESS: 
NationaJ. Capital. Office 

Design and Construction 
Room 224 
llOO Ohio Drive, SW. 

CAUTION: 
Washington, D. c. 2~42 

·IJids should not be quafilfed by ttx~ptions to the "flidd1n1 conditions.· 

• 



f 

• 

ATTACHMENT TO BID FORM 

Bidders sball check the appropriate blocks in the following repre­
sentation in accordance with Federal Procurement Regulation Notice 
No. 7 dated February 4, 1964: 

The bidder (or offeror) represents that he ( ) bas, 
( ) bas not, participated in a previous contract or 
subcontract subject to either the Equal Opportunity 
Clause herein or the clause originally contained in 
Section 301 of Executive Order No. 10925; that he 
( ) bas, ( ) bas not, filed all required compliance 
reports; and that representations indicating submis­
sions of required compliance reports, signed by pro­
posed subcontractors, will be obtained prior to 
subcontract awards • 

,, "l 3. 




