




































































































































































































































































































































































































































































































































































into place without springing or forcing. . Care shall. 'be‘taken not to weaken
structural portions of the bulldlng., Aboveground piping shall’ be run o
parallel with the lines of the bulldlng unless otherwise shown of. noted

. on the drawings. Branch pipes. from service lines may be taken ‘from top,

' bottom, or side of main using- ‘such ' crossover fittings as may be required
by structural or installation conditions. Service pipes, valves, and fit=
tings shall be kept a suffic1ent distance from other work and other ser-
vices to permit not less than % inch between finished coverlng and other
work and not less than % inch between finished covering on the dlfferent
services. No water pipe shall be buried in floors unless spec1fica1ly
indicated on drawings or approved. Changes.in: pipe sizes shall be made-
with reducing fittings. Use of long screws and bushings w111 not be
permitted,

. (2) Pipe dralns indlcated on the drawings shall consist of %

inch globe valves with renewable discs and 3/4 inch hose nipples. Addi-
tional drains shall be installed at low points on the hot water piping,

and all piping shall grade down. to the drains. :

_ (3) Expansion and contraction of: pipin q& Allowance for expan-
sion and contraction shall be made throughout. Horizontal runs over 50
feet long shall bte. anchored to the wall or to the supporting construction
about midway on the run to. force the expan51on movement to divide.equally,
half at. each end. Sufficient 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 installing one or more turns in
the line so that the plplng will spring enough to allow for expansion without
straining. : :

(4) Air chambers: shall be prowided on all hot and cold supplies
near each faucet, control valve, or Ilush valve, excapt lawn faucets, wall
hydrants, and hose bibs. If not definltely shown on drawings, air chambers
shall. consist of a.12 inch length of plpe of same diameter as the branch

supply, ‘capped.
c. Joints-

. (1) Flared or sweated tubing shall be cut square, and burrs
shall be removed. . Both inside of fittings and outside. of tubing shall be
well cleaned with stee; wool before sweating. Care shall be taken to pre-
-vent ‘annealing of fittings and hard drawn tubing when maklng'connections.
rInstallation shall be made by- competent workmen in accordance with man- .
ufacturer's recommendatlons.,I«ltering of joints for elbows and notching
of straight runs of pipe for tees will not beu permitted. 'Joints for sold-
ered fittings shall be made with a noncorrosive paste flux and solid‘stging
orwire solder .composed of 40 percént fin and 60 percent leéad. 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 c1rcumference of Lhe pipe and fittlngs by a multlflame circular
torch ' - ‘
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d. Sterilization: The. entire water distribution system- shall "
be thoroughly sterilized with a ‘solution containing not less than 50 parts
per million‘of available chlorine. The chlorinating material shall be
either 1iquid chlorine conforming to Federal Specification BB-C-120 or -
calcium hypcchlorite or chlorinated lime:conforming to Federal Specifica=-::
tidn 0-C- 114, and shall be introduced into the system in an ‘approved manner.
The. texilizing solution shall be allowed to remain.in the system for 8 .
hours, during whkich time all valves and faucets shall be opened and
closed several {imes., After sterilization, the $olution 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: 27, VALVES shall be provided on all Supplies to flxtures as .
specified under TYPES OF FIXTURES AND FIXTURE TRIMMINGS. - Valves in-
dicated in connection with runouts, risers, branches, and mains shall

be in accordance with this specification. No valve shall be installed in

.tany line with its stem below the horizontal. All valves shall be gate

valves unless othegwise specified or indicated. Valves up to and in-

: cluding 3 inches shall be all brass with threaded ends for ferrous pipe and
’sweat-type connections for tubing, and shall have wrouOht bodies. L

28a13 UNIONS on ferrous pipe 2 inches in diameter and smaller

;fshall be malleable fron in accordance with Fedexal Specification UUmU-531;

tybe B, -zinc coated. Unions on copper tubing 2 inches. in diameter and
smaller shall be brass, composition B, conforming to Federal Specification
W-U=516. Unions on water piping 2% inches in diameter and larger g,

-shall be flange pattern conforming fo Federal Specification WW=F-406,

and shail be brass.or.bronze 150 pound class on copper tubing and 125

pound class on ferroué pipe. ' Gaskets for flanged unions ihLall be of the
best quality fiber, plastic, or leather. .Unions shall be concealed in walls,
ceilings, or partitions. f R

28,14 HOSE FAUCETS shall be brass with % inch male inlet threads,
hexagon shoulder, and 3/4 inch hose connection, Federal Specification
WH<P=-541, type 65, .

28-13, WALL HYDRANIS shall conform to Federal Specification
WU-P-541 type 205 : ' v

28-<6 , DRINKING WATER DISPENSERS shall conform to Pederal
Specifiration 00-C~566 and shall be of the type and size indicated
on ‘drawings. ) . .

28-1% . ELECTRIC WATER HEATERS- shall conform to Federal Specifica-
tions W-H=196, type II. Each tank shall be glass lined and equipped with
a magnesium anode. The size, capacity, voltage, and combined wattage .of
hedittng elements shall bé not less-than indicated. Wiring shall be so .-
arranged that, when reguired by thermostats both heatlng elements e

E w111 operate s:multaneously.

28-18%. RELIEF VALVES “dTemperature and : pressure relief valves
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shall conform to iiilitary Specification 11IL-V-13612, Type I wvalves shall
'be’ installed when the heat input is less than 100,000 B.t.u.i.per hour, and
- -when the storage is less than 120 gallons. If either or both of the
specified conditions are reached or exceeded, type II and type 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

.u~. the top of the heater. The vacuum relief shall be designed to prevent-

damage . to the water heaters in the event of vacuum conditions caused. by
a reverse flow of water from within the equipment.

- 28~LQ%° INSULATION: After tests have,been completed ans surfaces
cleaned, insulation shall be installed on all aboveground water pipes,
Insulation shall be installed on wmipes in furred spaces, and wall- chases.
Insulation shall not be installed on chromium plated pipes.
]

a. Insulation for pipes, valves, and fittings Where fixture sup-
plles drop from overhead, the insulation shall stop 6 feet above the floor.
The end of the in<u1ation shall be fitted with a metal protector supported
by a ceilling plate secured by means of a setscrew. Where pipes are located
: in wall chases and space does not permit installation of sectional:insula-
tion, the insulation may be omitted, provided the chases are packed with
mineral or rock wool, magnesia, or azbestos, Iansulation shall be continuous
and shall extend full thickness through walls and floors except floors laid
on.ground, and sleeve sizes shall be determlned accordingly. Sizing and
finish painting shall conform to SECLION.q PA NTING GENERAL.

(1) All pipe insulatinn exc;nt chi led water pipe insulation
shall conform to Federal Specification Hh=[-56Z; type iI, class I, or
Federal Specificgtion HH-I-332, type I, class A, except that vapor barries-
Jackets shall be provided and 1nsta11ed as épec1f1ed above.

(2) Insulation on valves and fittings: All valves and fittings
shall be insulated with premolded, prefabricated segments of pipe insula-
tion of the same material and ”hlckness as the adjoining pipe insulation.'

(3) Vapor barrier jackets shall be installed over all insula-
tion, including valves and i%hzdngs  The jackets shall consist of paper
and aluminum foil laminated. Longitudinel joints shall lap not less than-
1% inches, and joint ends shall have a 4 inch sealing strip. All joints
shall be sealed with an adheslie. Moisture seals shall be provided to
prevent water from condensing zs’a ‘result of open areas. insulation on
flanges, valves, and fittings shall be vapor sealed by applying glass cloth
tape that overlaps the adjoining covering and sealing with two brush coats
of vapor barrier adhesive. The ends of insuluhation, breaks at hangers, and
punctures shall be moisture sealed ‘with a noncomoastible mastic. Jacketsy
adhesive, and mastic shall be noncombustible., Staplirg will not be per=- =
mitted .

28 20L. *PIPE SLEEVES, HANGERS, AND FIATURE\SUPPORTS shall be furnished
and set, and the contractor shall be responsible for their proper and
permanent 1ocat10n. Plumbin
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a.- Pipe ‘sleeves-- shall be installed for pipes passing through

“footings, floors, and walls, Clearance between sleeves and pipe covering

and/or pipes shall be approximately 1/4 imch, Construction shall not be

cut except where approved by the Contracting Officer.. Where aueting of
construction is permitted, the construction shall be repaired to match its
original condition. . .Sleeves located in exterior. walls and floors on and
below grade shall be sealed torumcke the space 'between pipe and sleeve
watertight with a sealing compound of plastic bituminous cement blended
with: avbestos. fiber. <Sleeves shall not 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* Sleevos of galvanized sheet
steel having a nominal weight of not less than 0.906 pound per square.
foot (No. 26 gaivanized shect 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 rocoms and shall be
installed in interior walls and partitions. :

(2).Steel iron pipe size pipe sleeves shall be installed for
pipes that will pass. through exterior walls and floors in toilet rooms.
Sleeves that pass through floors shall extend 1l to 2 inches above the floor.
The space between sleeve and pipe and/or pipe covering shall be sealed
with plastic bituminous. cement. blended with asbestos fiber,

(3) Flashing sleeves shall be installed #i1zre pipes pass
through waterproofing membrance. The sleeves shall:be“provided with an
integral flashing flange or a clamping device to which a 6 pound lead -
flashing shield shall be clamped or soldered. The shield shall extend 8

.inches from the pipe and shall be thoroughly mopped into the membrane,

The space between the sleeve and pipe shall be made watertight by insert-
ing an oakum gasket Iilling the remaining space with lead and thoroughly
caulklng. .

b Pipe hangers, inser“s and supports: Hangers shall conform

' to Federal Specification W{-H~171. -Inserts shall be types 18 and 19,

and shall be installed before the concrete is poured. . Beam clamps. shall
be types 20, 21, 28, 29, 20 and 31. Hangers and supports shall be in-
stalled at dimensions not exceeding the maximum limits, and at intervals
to keep the pipe in aligwsant and. to carry the welght of the p1pe and
contents. Co . S . ooan o

(1) Horizontal pip ng: Hangers and supp@rts shall be installed
as specified hereinafter, and at locations not more than 3 feet from the
end of each runout. A hanger shall be installed nocﬁgyer 1:foot from
each change in direction of piping. Hangers and. turnhuckles shall be.types
1,9,11,12 and 13. Type 6 hanger with adjustable swivel nut may be used
to support.pipes, from toilet rooms to main stacks wken gpace does not

- permit the.use: of .turnbuckles. .Brackets- for: support of .piping at walls

shall conform to type 35,-:In lieu.of-separate hangers, -the:contractor may
subnmit for approval by the ContractingbOfficer a detail drawing of trapeze

28-1



hangers' with turnbuckles on rods and a solid or split ring clamp for each

< - plpe 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 hub,

(b} Tkreadad plpe shall be Supported at 10 feeet inter-

vals.

(c) Copper tubl_g_shall be supported at not more than

.6 foot intervals for tubing up to 1% inches in size and 10 foot inter=
vals for tubing 2 inches and lerger. Hangars for copper tubing shall
have proper size rings to suit outside diameter of tubing.

e (d) Underground piping shall be laid on a firm bed for
its entire length, except where support is othewwise provided.

~ (2) Vertical piping: 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 threcaded 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 flcors by stays or braces to prevent rattle and vibrationm.

c. Supports and fastenings for fixtures and equipment: Fixtures

and equipment shall be supported and fastened in a satisfactory manner.
‘Where gsecured to concrete or brickwork walls, fixtures and equfjment

shall be fastened with brass bolts or machine screws in lead or corro-
sion recisting metal, sleeve type anchorage units or with brass expan-

sion bolts.  Expansion bolts shall be 1/4 inch brass bolts with 20 threads
to the inch and of sufficient lewmgth to extend at least 3 inches into solid
concrete or brickwork, and shall be fitted with loose tubing or sleeves

of proper length to bring expansion sleeves into the solid concrete or
brick wall. Wood screws, where usad, 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 will be concealed. Exposed heads of

‘-‘bolts and nuts shall be hexagonal with rounded tops fiuiiished and chromium

plated; exposed ends of bolts shall be concealed by éhromium plated

hexagonal nuts. Exposed nuts and heads of screws shall be provided with

chromium platad brass washers.

28-x4. FLOOR, WALL, AND CEILING PLATES: Exposed insulated

and uninsulated plpes through floors, finished walls, or finished celllngs
shall be. fitted with chromium plated or "enameled cast iron or steel plates.
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Plates shall be large enough to completely: close. the hole around the.pipes
and shall be square, octagonal, or round;: with the; least dimension not
less than 1% inches. . larger than the diameter of the pipe. Plates shall ...
~be sacured in an approved manner. ) :

28a22 ELECTRICAL WORk: Controxs and switching and protective
devices required for the proper operation :of the equipment: shall be
furnished under this section of the specififcations: and-shall: conform to
SECTION: ELECTRICAL WORKX, INTERIOR. Final.connections -to electrical
‘equipment and the installation and connections.:to:all related cdntrol.
and' protective equipment., shall be accowrlished as./a part afi:the elec=-
trical work under SECTICTN:ELECTRICAL WORK; INTERIUR, A complete.elec-
trical connection diagram for cach piece of mechanizal equipment having
more than one automatic or manual ‘elcctrical control device shall be sub=a
mitted to the Contracting Officer for approval

28&23 PAINTING. Ey.erior surfaces of plping to be installed in
or through concrete shall be given one coat of acid resisting paint having
a bituminous base. Pipe hangers, supports, and other iron work con=-
cealed or in unfinished spaces shall be thoroughly cleaned and painted
with one coat of black asphaltic varnish. Finish painting of exposed pipe,
pipe.covering; hangers, supports; and other work shall conform to SECTION:
PAINTING, GENERAL.

28~2.%, TYPES OF FI;TURES AND FTATURE TRIMMINGS specified herein
shall be furnished and installed complete with all trimmings and fittings,
unless otherwise specified under the item. The item numbers correspond
with the "P' numbers shown at the plumbing fixtures on the drawings.

a. General requirements: References made herein to outfit num-
bers and figure numbers of vitreous china and enameled cast iron plumbing
fixtures are to.Federal Specification Wil~P-541, unless otherwise
indicated., Fixtures and trimmings not covered by Federal Specificatiom
W--P=541 shall be considered special, but shall be of equal quality and
material., Generally, all fixiures:except water closets and urinals shall
have the water supply above the .rim. Fixtures with the supply discharge-
below the rim shall be equipped with backflow preventers. Angle skops, .
straight stops, stops integral with the faucets, or concealed type of lock-
shield, loose key pattern stops for supplies shall be furnished and. in=- -
stallad with fixtures. Exposed traps and supply pipes for all fixtures and
equipment shall be connected to the rough piping systems at the wall, unless
otherwise specified under the item., Floor plates, wall plates, and ...
escutcheons shall be as specified hereinbefore eor as covered by the out-

- £it numbers. Exposed fixture trimmings and fittings shall be chromium
plated on nickel plated brass with polished bright surfaces conforming
to- FPederal Specxfiaatlon UU-P 541 :

. b, Cross connectlons Fixtures and trimmings shall be designed
to prevent backflow of polluted water or waste into the water supply system.

c¢. Fixture connections Uhere space conditions will not permit
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standard fittings in conjunction with the cast iron floor flange, special
short radius fittings shall be provided. Connections between earthenware
fixtures and flanges on soil pipe shall be made absolutely gas tight and
watertight with a closet setting compound- in accordance with Federal Speci-
fication HH-C~536, or with gackets in accordance with Federal Specification
HH-G-=116, - 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 be equipped with chromium plated nute and wazhers. Fixtures with
outlet flanges shall be set the proper distance from floor or wall to make
a first class joint with the closet setting compound or gasket and fixture
used; no fixture shall be set in place unt11 the Contracting Officer has
examined and approved the flange. E

d. Flush Valvesz shall be of the nonhold-open type.

e. Traps: Where cast brass P-traps, type 106 are required by
Federal Specification Wi-P=541, brass tube P-traps, type 114, shall be
‘installed in lieu of type 106.

f. Fixtures:

(1) P=-l, Water Closet: Outfit V16 with CEW nhite seat.

(2) P-2, Urinal: Outfit VU13W less chair carrier. ‘ ‘

(3) B=3. Lavstogw: Outflt VLIOT um.h Byme RV sJ?plies.,

(4) P-4, Service sink: Outfit Eszac.

. 28<25. INSPECTION AND TESTS:

a. Methods of sampllng, inspecting, and testing fixtures shall
conform to Federal Specification. UUmP-SQI

. b. Tests for plumbing system~ Soil, waste, vent and water
piplng shall be tested by the contractor and approved before acceptance:
Underground soil and waste piping shall be tested before backfilling.
Equipment required for test shall be furnished by the contractor at no
additional cost to the Government, ‘

(1) Drainage and venting system piping shall be tested with
water or ailr before the fixtures are installed. After plumbing fixtures
have been set and their traps filled with =mter, the entire drainage and
venting system shall be submitted to a final test with smoke or peppermint.

(a) Uater Test shall be applied to the drainage and vent-
ing syatem elflwr. én its entirety or in sections. If the entire system is
tested, all openings .in the pipes shall be tightly closed except the highest
opening, and the svbtem shall be filled with water to the point of over-
flow, 1If the system is tested in sect:.ons each opening except the highest .
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opening of the section under test shall be tightly pluggedj and each
section shall be filled with water and tested with at least a 10 foot head
of water. 1In 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
building 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 system orin the portion under test, for at least 15 minutes before

the inspection starts; the system shall then be tight at all joints.

P * (b).Air test: - If tests are made with air, a pressure of
not .less than 5 pounds per square inch shall be arplied with .a force
pump and maintained at least 15 minutes without-leakage. - A mcrcury column
gauge shall be used in making the air test.

: (c) Final Test: Uhen the smoke test is employed, the
smoke ‘shall be produced by, a smoke machine, and a pressure equal to

1 inch water colin shell bé maintained for 15 minutes before inspec=’
tion starts. Uben the pepperaint test is preferred, 2 ounces of pepper=

mint shall be introduced into cach line or-stack, Defects discovered
shall be:eliminated by resettiqg the- flxtuees and equipment with. new

gaskets. - . : A -

(2) Water system. Uhen the roughing-ln is completnd and
before the fixtures are set, the entire hot and rold water piping systems
shall be tested at.a hydrosatic pressure of not less than 100 pounds
per square 1nch gauge and proved tight at this pressure for:uot less
then - BOuminutes in order to permit inspetticn of all joints. Vhere a
portion: of ‘thé' water piping system is‘ to be concealed before completion,
this . portion shall be tested separately as: described for the entire‘system.

(3) nefegt1ve work- If 1n3pection or test shows defects, Such
defective work or mater-al shall be replaced and _inspection and tests
repeated. Repalrs to piping shall be mace w1th new, material No
caulking of screwed joints or holes will be acceptab]e. -

(4) Cleaning adﬂusting: At the completion of ‘the work,
all parts of the installation cshall be thoroughly cleaned. All equipment,
pivnes, :valves -and fitcing shall be cleaned of grease, metal cuttings, and
sludge that may have accumulated from opcration.of ‘the system during-.
the test. Any stoppage; discolcration or other damage fo the finish,
furnisbings, or parts of the. bulldlub, due to *he contractor s fallure to

~~~~~~

without cost #g the Governmentu Uhe1 the work io complete, the hot

water system shall be adjusced for uniform circulation. Flush valves and
other paits of the work shail beé adjusted for quiet” operation. Automatic
control devices shall be adjusted for proper opmzxition.

28-26, GUARANTEE: . The.following equipment to 'be furnished under
this section shall be guaxanteed :for a period of 1 year from the date
of acceptance thereof, either for beneficial use or final acceptance,
whichever is earlier, against defective materials, design, and workmanship:
Plumbln




Drinking water dispenser .
Relief vaives

Fixtures

'\;’j.:fater heating

upon receipt of notice from the Government of failure of any part of
the guaranteed equipment during the guarantee period, the new re-
placement part or parts shall be furnished and installed promptly by .
the contractor at no additional cost to the Government. '

28-27. SPRINKLEZR S5YSTLZM: A fire automatic sprinkler system
shall be installed in the rafter space and in the mechanical equipment
room as shown on the drawings, The systemn shall be designed and’
installed in accordance with Pamphlet No. 13 of the National Board -
of Fire Underwriters. The installation work shall be performed by
a firm skilled in the installation of automatic sprinkler systeras 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
inspected by the District of Colun:bia Fire Marshal and any and all
work found to be a departure fromi the National Board of Fire Under-
writers' Code and the District of Columbia Fire Marshall Standards
shall be corrected by the contractor without any change in the con-
tract price. The drawings of the work subinitted by the contractor
for approval of installation before the starting of the work will be
subritted in turn to the Dist¥ict of Columbia- Fire Marshal for ap- .
proval by the Contracting Qfficer or before the starting of the work: -
The system shall be what is known as a dry system, The systeni '~
shall be erected to drain with drain valves provided.

a. liaterials used for the work to beconstructed under this
Section shall be as follows:

Pipe .....oiiiene Standard weight genuine wrought
. ’ iron, black.

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

Fittings, general... 150 p.s.i, air tested black

malleable iron.
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Valves, service en- - Standard flanged OS and Y iron

trance....... ive... body bronze trim gate, 4 inch,
Valves, 2 inch a.nd Standard all brass or bronze screwed
under.......... +... gate.
Fire Department con- 4" Fire Underwriter's approved
nections........... Siamese hose valve, American

Standard thread.

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

Sprinkler heads (Mech- 165 degree
anical ¥quipment Room)

Alarm valve........ . Underwriter's approved.
Check valve.......... Underwriter's approved,

b. Installation: The piping work shall begin at the 4 inch water
service e_ntex"ing the saloon basement and rise upwards with 4 inch pipe
feeding the systemi, The riser shall be fitted with an O.5. and Y.
master 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 Siamese hose fitting and systen: 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 means
of eccentric reducers, Spans on the header between laterals and spans
on the laterals between sprinkler heads shall be i:ade with one piece
of pipe. The use of couplings, unions, or remimants of pipe will not be
permitted. 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 wroughtiron, standard black malleable iron sprmkler
systewi type or 150 p.s,i. air tested where sprinkler system. type are
not required according to the code. Headers and laterals shall be
erected to true lateral aligninent 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

- Plumbing
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All threaded connections, both miale and fewnale, shall be ‘properly
cleaned before Jomtmg " All threaded.connections shall be made up
with fed lead’] paste or a thread compound approved by the Contract-
ing Officer. . The red lead or :thread compound shall be uniform:y
appliedto the male 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 plus one thread.. All thread
shall be. rlght hand L S

e. Welded pipe joints:' Welded pipe joints will not be per-
riiitted except in special casés and then only on permission of the
Contracting Cfficer. Welding shall be done preferably in the shop
and when in the field under the instructions of the American Standard
Code for Pressure Piping, B31,1- 1951 or subsequent revisions
thereof, -

f. Hangers, brackets, etc.: All vertical and horizontal runs
of piping shall be. properly supported to hold thern rigid, plumb or
level, as the case may be and all such supports shall be to the ap-
proval of the Contracting Cfficer.: Perforated pipe strap. material
will not be permitted, All pipe supports shall be painted to the
approval of the Contra.ctmg Offlcer., . : L

- g Tests: All p1p1ng work upon 1ts completmn shall be
tested in the followmg manner: - .

‘ (1) All piping wo-rk sha.ll‘be tested to 125 p.si. i-g'a'uge
pressure by means of compressed air held over night. Should the
pressure over night drop reasonably due only to teruperature change,
the test shall be considered sa.tisfactory, otherwise, corrective

Tests shall contmue until the entl.re system has been proven satxs- ‘
factory. : . : . o «

(2) Pressure gauges used in the tests.shall be of a
recognized standard make and shall be approved by the Contractmg
Off1cer : .

(3) All tests shall be made m the presence of a repre-.
sentative of the Contracting Oifficer,

END OF 5ECTION 28



SECTICN 29
- VENTILATING SYSTEM, MECHANICAL

29.1. ENERAL: The applicable provisions of the "\General”
Conditions'" 'shall govern the work under this Section,

29-2. SCOFE OF WCRK:

a. General: The work required under this Section includes the
provision and installation of all articles, items, materials and operatiou,
including all labor, materials and equipment necessary for and inciden-~
tal to the coinpgletion of all ventilating work as shown on the drawings
and/or as described herein.

29-3. - GENERAL: The contract drawings indicate the extent and
general arrangeuient of the ventilating system. The contractor shall be '
responsible for installing the proposed systein as indicated, without vio-
lation of applicable codes, standards, or specification requirements,
Except where di...ensions are shown to locate ductwork or equipment, the
drawings show duct size and arrangemnent only. FEquip:.nent, ductwork,
and piping arrangeiments submitted shall fit into the space as indicated,
and shall allow adequate and approved clearances for entry, servicing
and .saintenance

a. Capacities of all equipment and inaterials .hall be not less
than those indicated, ' ‘

b. Conformance to agency requirements:; Where materials or
equipme'_nt are specified to conform to the requireiments of the Under-
writers' Laboratories, Inc., the contractor shall subinit proof that
the ite.ns furnished under this section of the specifications conform
to such requirements. The label of or listing in the Underwriter's
ILaboratories, Inc., will be acceptable as sufficient evidence that the
iteins conform to the requirements of the Underwriters' Laboratories,
Inc. In lieu of such stamp, lable, or listing, the contractor may sub-
tnit @ written certificate fro .1 any nationally recognized testing agency
adequately equipped and competent to perform such services, stating
that the items have been tested and that the units conform to the require-
ments specified hereinbefore, including methods of testing of the
specified agencies.
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c. Nameplates: Each major component of the equipment shall have
the manufacturer's na-ne and address, and the coinponent catalog
nuinber on a naineplate securely affixed in a conspicuous place. The
nameplate of a distributing agent only will not be acceptable. In lieu
of a naieblate, the manufacturer's name or trademark imay be cast
integrally with, stamped.on, or otherwise permanently marked on’
the iterns of equipment.. '

d. Frevention of rust: Surfaces of ferrous sheet imetal not other-
wise specified ~<hall be given a rust-inhibiting coating. Unless otherwise
approveéd by the Contracting Cfficer, the rust-inhibiting coating shall con-
sist of hot-dip galvahiZing, an approved plastic coating, or bonderizing
or phosphatizing followed by the application of a .uitable rust-inhibiting
primer and finish paint, The coating shall withstand 2C0 hours in salt-
spray fog test, in accorda.nce with Method 6061 of Federal test Method
Standard No. 141. - Linmediately upon rernoval of the panel from the test,
the film shall not show any visible blistering or rust spots, and there
shall be not over I'/S inch of rust creepage on either side of the 'scratch
mark. ‘Where rust inhibitor is specified heremafter, any of the above .

: ’methoda will be acceptable.

a. Prc»tecticn from woving parts: - Belts, pulleys,  “hains; ‘gears,
coupa.mos, projecting setscrews, keys and other rotating parts so located
that personnel can ro:wmne in close groximity thereto, shall be fully en-
closed or properly guarded.

f. Spare-parts data: As soon as practicable after approval of
the list of m:aterials 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 d1fferent ite:n of equlpment
and matenal listed, : C

. Ventilating System, Mechanical
29-2




The data 'shall include .a complete list: of parts and supplies with current unit
prices and source. of supply, .a list of parts and supplles that are either
normally furnlshed at no extra .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 installation.
The. foregoing shall not relieve the contractor of any respon31b111t1es

under the guarantee specifled hereinafter :

g Standard products:' The materlals and egulpment to be furn-
ished under this section of the specifications shall.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 requlred these units shall be the
products of a single, manufacturer

h. Verlficatlon of.. dlmens1ons - The contractor shall visit the
premlses and thoroughly familiarize: himself with all details of the work
and the working conditions, to verify all-dimensions, and to advise the
Contractlng Officer of any dlscrepancy oefore startlng the work.

29-0k. MATERIALS shall conform to the respectlve speciflcatlons
and other requlrements spec1f1ed hereln

S g;:fAlumlnum sheets: - Federal Sne01f1cat10n QQ—A-359, quarter
hard temper, or Military Specification MIL-A-5217k4.

g{ Asbestos: - ASTM Standard D1571- 58T commerc1al grade
, fé;f'Asphalt Varnish: TFederal Spec1f1cat10n TT-V-51. |
d. Copper sheets: Federal Spec1f1cat10n QQ C 576
"'._e_ . . Fibrous glass: “Military Spec1f1ca‘tlon MIL-I-22023.

. f. Iron and steel sheets, other than for reglsters, grilles, and
certain: -indicated ducts and hoods. shall conform to Federal Specification
QQR-S-T775; type I, class d. Steel sheets.for registers and grilles shall
conform-to Federal Specifications QQ-S—698;-condition'and finish :standard
with the manufacturer. . -Corrosion-resistant steel for ducts and hoods .

.~ shall conform to Federal Specificatlon QQ S- 682 class 302.

g- ere screenlng

(1) Bird Screens Federal Specification RR—W-370,~tWo-by-
two mesh per ‘inch. o o . - . S

S ) (2) Insect screens;“ Federal Specification RR-S-lﬁi, type I,
.- :1I,- or III. ' - LT T
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29-05. MATERIALS LIST: As soon as practicable, and béfore

" starting installation of any materials or equipment, the contractor shall
submit to the Contractlng Officer for approval a complete list in tripli-
cate, of materlals and equipment to be incorporated in the work. This
list shall 1nclude cata¢og numbers, cuts and such other descriptive

data as may be required. No cons1qeration 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 1nd1cat1ng compliance
:w1th 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 .
and the reasons therefor shall be submitted with the shop drawings.
Approved departures shall be made at no additional cost to the Govern-
ment. .

29-07. 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

29-08. FANS shall be tested in accordance Wlth the test procedures
of the Air Moving and Conditioning Association, Inc., and shall conform
to the AMCA standards where applicable standards exist. The AMCA
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 AMCA
test procedures, and the manufacturer's rating certificate to this effect
shall be submitted. PFans 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
-switgches of the thermostatic type shall be provided for each exhaust fan
to de-energize the fan if the exhaust air excegds 125 degrees F. Fans
and motors shall be provided with vibration isolation supports of mountings .

7. Ventilating System, Mechanical
29-1




Each fan shall be selected to produce the specified capacity at a noise
level not in excess of that set forth by good engineering practice for
the particular space and environment being ventilated. Any fan that
is deemed by the Contracting Officer to be objectionably.noisy.for the
Surroundlng area, shall be replaced by a unit with an approved noise.
level, at no additional cost to the Government. Bearings shall be. access-
3’1ble for lubrication w1thout dismantling fan or dlsconnectlng ducts

, a., Centrifugal fans: Impeller vwheels shall be of the multiblade
type, with forward or backward curved blades’, .shall be heavily and rigidly
‘constructed, accurately balanced both statically and dynamically, and

free from objectionable vibration and noise. Fan blades may be flat ori‘.
airfoil design. Fan wheels may have one-extra-long bearing between the fan
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 and keys
for the impeller hubs and fan pulleys. Smaller sizes may have flattened
shaft and setscrews. Each fan outlet - shall be of ample proportipns 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 supnorted 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 or larger shall be connected to the motor by a V-belt drive.
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 to turn fan on for temperature rise.

c. Centrlfugal roof type unit shall have a centrlfugal 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 aluminum, 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 stops, 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

e .

2, . General Ducts ehall be constructed and erected in a work-
manlike manﬁ-e_;_-'I’—he ductwork shall be constructed of zin¢-coated iron
or steel sheets or of aluminum sheets. Ducts, "unless otherw1se -approved
shall conform to the dimensions indicated and shall be straight and smooth
on the:inside, Wlth joints neatly finished. Ducts shall be anchored securely
to the building in an appi;_oved ifna-riner and shall be so installed as to be .
coinpletely free from 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. Air turns shall be installed in abrupt elbows. The air turns
- 'shall' consist of curved metal bladés or vanes, 6 ‘arranged as to permit
the air to make the -abrupt turns without appreciable turbulence. Air turns
shall be quiet and free from vtbratxon when the system is in operation.
Sheetretal ducts shall be FrOperly braced and remforced w1th zinc-coated
steel angles or other approved structural members spaced not over 4 feet
on centers, Joints shall be made substantially airtight, and no dust
marks from air leaks shall how at connections, grille or diffusers.

Laps éliall be made in the direction.of the airflow, . All edges and slips
shall be hawm: nered-down to leave a s: 200th mtermr duct f1msh All
button or bolt connections in standma seams shall be spaced not more
than % mcheo on fixed centers, and : qall be at the same. centerlme
'throughout the entire. lenath of the duct. Transformatmn shall be made
with a slope ration of 7:1 unless otherwise approved. All ducts shall
have cross break of sufficient center height to assure rigidity in the
duct section. Unless otherwise indicated, the sheetmetal ducts and
giiffeners shall conform to tables I and II. Sheet-metal work requlred
in connection with exhaust systemb shall conform to the requ1rements
of the National Boa.rd of Fire Underwriters Sta.ndard No. 91.
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Teble I. Sheet-metal thickness for rectangular duct construction

Sl

KL - Uik oa

Eltminum .. Galv. . Maximum

thickness sheet ~ side Type of transverse
(inech) gage - (inches) joint connections Bracing
0.020 . 26" Up to 12 S, drive, pocket, or bar None
o ' . slips on 7-ft. 10-in.
centers.
13 to 24 S, drive, pocket or bar None
slips on 7-ft. 10-in.
0.025 24 . centers. ’
- ' 25 to 30 S, drive, 1-in. pocket or L x 1 X 1/8-
l-in. bar slips on T-ft. in. angles
10-in. centers. 4 ft. from

Jjoint.

1. For normal pressures and velocities used in typical ventilating and air-
conq1t10n1ng systems. VWhere 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 uminsulated 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) Splltters and dampers: Hand—operated dampers with
locklng 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 Darts of operating mechanisms occuring in finished portions of the
bulldlng 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 locked with a setscrew and bushing. Two rods shall be provided
for splitter :dempers over 8 inches in size. Dampers and splitters shall be
constructed 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 suff1c1ent length to close
off either branch duct. - .

(2) Air deflectors shall be provided in all square elbovs,
~duct-mounted supply outlets, and tap-in branch- takeoff connections. . Air
deflectors shall be factory fabrlcated :
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wooww -Cce -Fire-dampers shall be provided as required by the National
Board of Fire Underwriters Standard No. Q0A or No. 91. Dampers shall
be 1nstalled under suff1c1ent ten51on to prevent rattllng or v1brat10n

d. . Hinged duct-access doors shall be prOViaed at all automatac
dampers, fire dampers, and all other apparatus requiring service and
“inspection in the duct system. Access door shall be 15 in€hés by 18
inches. in size unless ctherwise indicated. Doors shall be provided with
zinc coated hinges having bronze pins and two approved brass fasteners.

“Duct test holes: Holes with patchés in duets dAd plenums
shall be prov1ded where directed or where necessary for using pitot tubes
for taking air measurements to balance the air systems. ‘Test holes in in-
.. sulated ducts or plenums shall be provided'With ekxtensions and plug fittings.

. f. Apparatus connectlons At points where sheet-metal connections
are made to fans, or where ducts of dissimilar metals are connected, a
""flexible connecticn of 15 ounce woven asbestos o¥ other ‘approved noncom-
bustible material approximately 6 inches in width conforming to ASTM
Standard-D1571, shall be installed and securely fastened by zinc- coated
- iron cllnch type draw bands. : -

29—ll. GRILLES AND REGISTERS:

- S e " General: -All grilles and registers indicated shall be fur-
nlshed and 1nstalled in such a manner as to distribute the specified .
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
uniform temperatures throughout the space and shall not introduce undue

. resistance to the airflow. A schedule of all air inlets and outlets .shall
be submitted to the Contracting Officer indicating location, specified
air guantity, neck or. face velocity, noise level, pressure drop,. throw,

~maximum and winimum drop, and diffusion range. Registers shall be pro-

- vided with volume control and accessible. operator All units shall be
furnished: in. gray shon coat prlmer ~ . S

y ‘oﬂ Grllles shall be as. spe01f1ed for reglsters herelnafter, with-
out volume control damper

c. Reglsters ‘shall Ybe the air.conditioning type with face~,
operated onposed-blade volume-control damper. Registers shall -have . -.
flanged face and shall be provided with sponge-rubber gasket between -
flange and the wall or ceiling. The four-way directional control may be
achieved by a grille core that can be inserted.in the grille face in four
positions or by adgustments of horizontgl and vertlcal vanes. Removable
cores shall have movable vertical: vanes. . .

29-12. ELECTRICAL WORK: Electric motor-driven equipment specified
herein shall be provided complete with motor and motor starter. Electrical
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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, registers, 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, shall 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 Govermment 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) Fens:

(a) Specified air quantity and static pressure.

(b) Installed motor horsepower.

(2) Air outlets and inlets:

(a) Specified size and air quantity.

(b) 1Installed size.

Ventilating System, Mechanical
29-9




(c) Measured air velocity.

o (a) Computed air quantity.

(3) Controls ‘The settlng of each automatlc or safety control

"shall be 1ncluded in the test report

b. Flnal tests, Upon completlon, and prior to acceptance of the

1nstallatlon, the contractor shall subject the ventilating system to such
- operating tests as may be required by the Contracting Officer to demon-

-strate satisfactory functional and operating efficiency. Operating tests
.- shall cover a period of not less than 6 hours for each system, and all

tests shall be conducted at such times as the Contracting Officer 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: testlng
w1ll be furnlshed by the Government L

29-16. , GUARANTEE: The followlng 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 earller, agalnst defective materlals, de-
sign, and.workmanshlp

Centrifugal fans

"Propeller fans

Roof-vehtilator fane

/' Upon,feceipt of notice from the Government of.failurelof;any par£ of the
guaranteed equipment during the guarantee period, the affected part or

parts shall be replaced promptly with new parts by and:at the expense of
. -the centractor. : .

~-000~-
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SECTION 30

HFATING ‘sY:TEl\/;, FORCVD HOT WATER, , o
GAS FIRED. . .. Co

30-1 GENERAL: The apphcable provisions of the ”Genera.l Condi-
tions' shall govern the work undeér thrs Section, | i :

30-2 SCOPE OF WORK: The work riequired under this Section includes
the provision and installation of all articles, items, inaterials and operation,
including all iabor, materials and equipment necessary for and 1nc1denta1
to theé completion of all heating syste:in work as shown on the drawmgb
and/or as descmbed hérein. :

30-3 GENERAL: The contract drawings indicate the extent and general
arrangement of the heating system. If any departures froin thé contract
drawings are deemed necessary by the contractor, details of such depart-
ures and the reasons therefor shall be submitted in writing as soon as
practicable to the Contracting Officer for approval. “No such departures
shall be rnade without the prior written approval of the Contracting Offi-
cer. The dimensions of boiler or equip:aent rooras are as indicated on
the drawings. ‘Equipment and piping arrangeinents shall provide adequate
and acceptable clearances for entry, servicing, and maintenance.

~a. Standard products: The equipment to be furnished under this
specification shall e essentially the standard product of the inanufacturer.
Where iwo or more units of the same class of equipinent are required,
these units shall be products of a single manufacturer; however, the com-
ponent parts of the systen need not e the products of the same manufac—
turer, ‘ :

b, Approval of materials and equipient: As soon as practicable
and within 30 days after the date of award of the contract, and before com-
mencement of the installation of any naterials or equipment, a plan and
elevation of the boiler-room showing the proposed piping and equipmeiit,
together with a complete schedule of the materials and equipment proposed
for installation, chall be submitted for approval, The schedule shall in-
clude catalogs, cuts, diagraris, drawings and such other descriptive data
as may be required by the Contracting Cfficer. Approval of equipment
under this provision shall not be construed as authorizing any deviations
frown the specification unless the attention of the Contracting Officer has
been directed to the specific deviations. Equipment differing from that
specified may be proposed, provided contractor clearly states such differ-
ences and provided all essential requirements of the specification are met.
If the equipment offered under this provision is, in the opinion of the Con-
tracting Officer, equal to or better than that specified, it will be given
consideration. Heating System, Forced Hot Water, Gas Fired
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. smianifold.  The heat input of the boiler specified herein is to be

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 shall be designed for a water-working pressure of
30 pounds per square inch gauge, 'and shall be constructed and
equipped in accordance with the American Society of Miechanical
Tngineers' Boiler and Pressure Vessel Code, Section I, The
boiler sections shall be .constructed of the best grade of gray cast
iron recognized for the purpose. The boiler shall be in one unit
_.-and shall be commercial-gas fired. The boiler shall be of the

" capacity | of not.less than 1, 496, 000 output as determined by AGA
.. .rating.. The boxler shall:be designed and constructed for:continuous -~

operation and so arranged as to permit the disengagement in an
emergency of a section or sections in the case of the failure of a
section or sections during operation, thus permitting a continuance
. of operation until a convenient time to niake repairs, The boiler

. shall be furnished and fitted with all accessories and boiler trim

< requlred by the Dmtrxct of Columbia Code for hot water heating
boilers of the capacity herein described. The boiler furnished may:

be jacketed with factory fabricated corrosion resisting sheet steel

jacketing finished with a factory finish baked on enarnel and insula- -

ted on the inside face with standard thickness glass fiber insulation

- or unjacketed and insulated as hereinafter specified. " 'The boiler

shall be a stock item as published in the manufacturer's current

catalog. The boiler shall be guaranteed to operate at 80% effici-

ciency'being heated by natural gas of 0,66 gr., 1,050 B, T.U.

. 2 4 inches W.C, pressure in the manifold and burnied.in a burner
having capacity of not less than 1, 870, 600 B, T, U. per hour output.

° The boiler shail be 1:.ounted on a concrete foundation extending

"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 boiler burner shall be for gas firing and
'shall be the atmospheric type. Its output shall be-sufficient for
“sthe boiler herein specified When burning natural gas of 0.66 gr.,
.1, 050 B, T U. per cubic foot & 4 inches W.C, pressure in the

not less than.1, 870,000 input, A, G, A. rated. The burner in-‘: -
.-stalled must equal this demand or any boiler input above it of- "
fered by the contractor and approved by the contracting officer, ©*°
The burner heads shall be the flame retentlon type de sxgned to
prevent flash back or burning back in the’ nuxmg tubes froin

20 per cent of capacity to full capacity. The burner control and’
safeguard equipment shall consist of an ‘electronic combustion
sa.fegua.rd ga.s pressure gauge, fu-mg valve, d1a.phrag1n 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 regulatbr, solenoid valve, and aquastat to control the supply
of gas fuel to the burner based on the water temperature in the boiler,

b. Barometric draft regulator: The barometric draft regulator
if instailed shall be of the type for installation in the boiler breach- N
ing, The barometric draft regulator shall be installed if recommend-
ed by the burner manufacturer, :

30-5, SMOKE CONNICTIONS: Smoke connection from the ‘
boiler to the stack or flue shall be made by imieans of breeching com-
posed of nurnber 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 breeching.
Should no barometric 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 THZRMOMETER, . in combin-
ation, having suitable pressure and temperature ranges shall be
"installed on each boiler. :

30-7. PRISSURE RELIEF VALVES: Each boiler shall be
provided with one or more relief valves, constructed and installed
in strict accordance with the American Society of Mechanical
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 lowest point in the
return rnain nzay the boiler, and wherever required by the Con-
tracting Officer for the convenient and thorough draining of the
systena, » ' :

30-9, CONTROLS:
a. General:

(1) Water-temperature control: The boiler water shall
be maintained at a fairly constant teniperature by means of a water
temperature controller which will cause the gas burner to start or
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stop. automatlcally as the ‘boiler water temperature falls below or.
rises above prede‘termmed pomts -
BRI R ' . . : .

b Safety Controls The contractor shall submxt proof that
the safety controls)conform to the standards of the Underwrxters'
.Laboratorles, Inc 5 On the:Factory l\autual Laboratories. The label
or listing of the’above, named laboratories will be.accepted as evi-
- dence of conformance. In lieu of such label or listing,. the contractor
may submit a written certificate from any. nat1onally recogmzed test-
ing agency, adequately equipped and competent to perform such
serv1ces, that ‘the -safety controls have been tested and conform
-to-the: standards, 1nc1ud1ng methods. of test, ‘of the Underwrlters' .
Laboratorxes, Inc. , ox the Factory l\uutual Laboratorles. L

S Water temperature controller for the b011er water shall be
of sturdy constructlon and sHall be prote cted against dust and damp- -

. ness,- The thermostatic element shall be msarted in a seperable ‘
socket installed in the boiler.” The. controller shall .operate on a-

IOOF differential over an adjustable temperature range of approx-
1mate1y 100 to- 220°F : e

e

30 10. COLD- NATER CONN CTION The heating. system shall
be connected by means of galvanized steel pipe and galvamzed ‘
malleable iron fittings to the capped outlet in the cold-water supply

system provided for that purpose, A gate valve, strainer and float
operated boiler—water fee der shall be installed in the cold-watér

cnnnectmn in the order rnentloned w1th the b011er water feeder

neare st the- bo1ler L : '

-a.»-Stra‘.iners',' basket or Y-type shall be of the same size as
the pipelines in which are installed.’ The Strainer bodies shall be"
heavy and durable, of the best grade cast iron, with bottoms drilled
and plugged The bodles shall have arrows clearly cast on the sides
to md1cate the d1rect1on of flow, . T,ach strainer shall be equipped with
an easﬂy removable .cover and sedxment basket. The basket shall be
of notless than:0.025 inch thick (22 gauge) sheet.brass with small
perforations of sufficient number to provide a net free area thirough
the basket of at least 3,30 times that of the entering pipe. The flow
shall be into the basket and not through the perforations, .,

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

HEREY N
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a water=-working pressure of 150 pounds per square inch gauge, and shall
have a strainer incorporated in the inlet connection. The feed valve shall
be constructed of noncorrodible metal and shall be isolated from the float
chamber by means of a pacLless construction, so as to prevent scaling of
the valve or seat. :

30 =13, EXPANSION TANK shall be constructed of steel in accordance
with requirements of the A,S.M.,E. Boiler and Pressure Vessel Code, 2
Section VIII, for a working pressure of 30 pounds per square inch gauge.¢‘
The tank shall be coated with a sultabie rust-inhibiting paint.- ‘

30 =12. PIPING FOR HEATING LINES shall be black steel, class I,
weight A, or seamless copper tubing, type K or L. Connections between
ferrous piping and copper piping shzll be electrically isolated from each
other with dielectric couplings or other approved method. Pipes shall be
as specified in SECTION: AIR SUPPLY AND DISTRIBUTION SYSTEM FOR AIR
conditioning syszem. ‘ SRR

30 -3, BOILER AND EXPANSION TANK COVERING: The boiler, if unjacketed,
the smoke connections and expension tank shall be covered with magnesia,
mineral wool, calcium silicate, cellular glass, or other approved equivi-
lent noncombustible mineral insulation at least 2 inches thick. In-- . -
sulation may be either block or blanket type and shall be securely
wired in place in an approved manner. Insulation applied to breechings
shall be applied over 1¥ 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 trowelled 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 spalling under a 10 cycle spalling
test consisting of the following unit procedure; 10 minutes of heat sat-
uration at 1,850° F., followed by a water spray 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 rigid or flexible materials herein-
before specified, and the material shall be homogeneous throughout and
require no external protection. The reinforcement furnished shall be
approved as equal to that hereinbefore speelfied and the outer surface
shall be smooth and suitable for painting.
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, 30-14. . ELECTRICAL WORK:* All manual or automatic control-and™ '
‘protective or signal devices requiréd for the operation of the haating:
equipment herein specified and -any wiring required by not indicated on.
the electrical plans shall be furnished and installed under this eection -
of the specifications. 'liring shall conform to SECTION: - ELECTRICAL
WORK, INTERIOR. :A complete electrical-connection diagram for each
piece of:mechanical equipment Having more than one automatic or manual o
electrical-control device shall be submitted to the Contracting Officer -
for approval ' S

30-15. PAINTING AND FINISHING: ' All uncoated ferrous-metal . -
work such as pipe supports and uninsulated piping in areas having un=
painted adjacent surfaces shall be thoroughly cleaned and given one coat -
of asphalt.varnish. . -All other uncoated ferrous-metal work shall be primed
as specified in SECTION: PAINTING: PROTECTIVE, ON METAL, = Finish .
painting shall -be as specified in SECTION: PAINTING, GENERAL;

. 30-16. OPERATION AND MAINTENANCE INSTRUCTIONS, in _

. printed form glass enclosed and framed, covering each item of equipment
shall be posted at.locations designated by the Contracting Officer.

Upon .completion of the work, and at a" time designated by the Contracting -
Officer, the services of a competent éngineer shall be provided for '
a period of not less:than.l.day to imstruct 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 boiler and fittings, shall be hydrostatically tested
and proved tight .under 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
required by the Contracting Officer to demonstrate satisfactory- functional
and ‘operating efficiency. Operating tests shall cover a period of 24 to
48 hours for each system., A.report of the tests shall be submitted in
‘quadruplicate to the Contracting Officer and shall include the following
specific information, together with .conclusions as to the adequacy of
‘each system:

‘.. a, Time,'date and duration of test.

.b. Outside and inside‘dry-bulb temperatures,

c. Water pressure at boiler.

- d. Uater-supply temperature leaving b011er.

'2 e, Uater-return temperature from system at bOiler inlet._

£. Boiler make type, serial number, design pressure, and
rated capacity. .
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g. Gas burner, make, model and rated canacity, and. ammeter,
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.

fﬁ“k&}Eg314gas temperature at boiler outlet,

1. Quantity of hot water circulated.

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

30 -3.8. 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 approx-
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 =19, OPTIONAL CONTROIS: Pneumatic controls or electronic
controls may be provided in lieuw of electric controls. Where pneumatic
. controls are furnished, an air compressor of the standard piston type
complete with tank, valves, gauges, filters, and other necessary appur-
tanances, shall be provided. Air lines shall consist of suitable tubing
with airtight fittings. The air compressor and tank shall be located as
directed by the Contracting Officer. The pneumatic control system shall
conform to American Standard B19.

30 =, 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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.- of the contraetor..‘y, :

_Upon receipt- of notice from ‘the Government of fa:.lure of any part of the
guaranteed equipment during the guarantee period, and the affected part
or parts shall be replaced promptly with new ,garts by and at the expense

Heating System, Forced Hot- WaterLGas Flred"”
30-7 . '



ECTION 31

AIR-ZUPFLY AND DISTRIEUTIGN 5YSTEM
(FOR AIR-CONDITIONING SYSTEM) ..

31-1. GENERAL: The applicable provisions of the '""General
‘Conditions! shall govern the work under this Section.
31-2. SCGFE OF WCRK: The work required under this Section
includes the provision and installation of all articles, ite.ns, materials
and operation, including all labor, materials and equipiment necessary
for and idkidentaltd ‘the co.npletion of all air-supply and distribution
systeins for air-conditioning work as shown on the drawings and/or
as described herein.

31-3. GENERAL: The contract drawings indicate the extent and
general arrangecaent of air conditioning system. The central refriger-
ation portion of the air counditioning syste m:ts specified in SECTION:
CENTRAL-REFRIGERATION 3YSTEMN; (FOR AIR-CONDITIONING 3YS5-
TEM). Heating equipent, other than that specified herein, and heat-
ing piping are specified in SECTION: HE}ATING SYSTENMN, FCRCED
HOT WATER. All itemis specified herein shall be properly coordinated
with the central-refrigeration system aud the heating system to pro-
vide a co.nplete air conditioning systecn. Equipment, ductwork, and
piping shall fit into the space allotted-and shall allow adequate a.nd
acceptable clearances for eniry, servicing, and ~aintenance.

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

b. Conformance to agency requirements: Where materials or
equipmgnt are specified to be approved by the Underwriters!
Laboratories, Inc., or constructed and/or tested in accordance
with the standard of the American Zociety of Mechanical Engineers
or the Air Moving and Conditioning Association, the contractor shall
submit groof that the items furnished under this section of the speci-
fications conform to such requireinents. The label of or listing in
the Underwriters' Laboratories, Inc., Building Materials List will
be acceptable as sufficient evidence that the items conforin to such
requirements.- The ASME stamp or the AMCA label will be accept-
able as sufficient evidenteithat tie ite s confot 1 to the respective
requirements, In lieu of such sta:ap, label or listing, the contrac-
tor may subinit a written certificate from any nationally recognized
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testing agency adequately equipped and competent to perforn such ser-
vices, ctating that the iterns have been tested and that the units con-
form to the requn'ements listed herembefore, including methods of
testing of the specified agencies - :

c. Name pléites ‘Each major component of equipment shall have
the manufacturer’ s na.ae, address,’and catalog'nuimber on a plate - -
securely attached tc_o the 1tem of equlpment

d Preventlon of rust:, urfaces of ferrous metal ahall be given .
a rust 1nhm1tmo Coa.tmg where spec1f1ed ‘‘The treatment .hall with-
stand 200 hours in a salt-spray fog test,'in ac cordance w1tt~ method
6061 of Federal "wtandard No. 141. Immediately after completion of . .
the test, the speciinen shall show no signs of wrinkling or cracking
and no signs of rust creepage beyond 1/3 inch on either side of the
su'a.tcn mark.. . Where rust-inhibitor coating is specified hereinafter,
any, trgatment that will pass the.above test'is acceptable unless a
spe c1f1c .coating is -pecified except that coal tar or asphalt type
coatmgs will not be acceptaole unless so stated for a:specific itein.
Where bteel is spec1f1ed to be hot dip galvanized, ,mlll galvanized
, sheet steel may be used provided all raw idges are painted with a
zm,q.'p'lgmented paint cqnfor ring to Military Specification MIL-F-26915,

R
R

'.Ae..‘ Frotection from moving parts: 'Belts, pulley, chains,. gears,
coupli_z;gs,,gp_rojecting set screws, kevs,; and other rotating parts located
so that an'y'per'son can come in close proxi.nity thereto, .shall be fully
enclosed or properly guarded.

f. Spare parts data: As soon as practicable after approval of -
.=a;;ate‘,r_i—als and equipment and, if possible, not later than 4 inonths
prior to the date of beneficial occupancy,- the- contractor shall furnish
spare parts data for each different itém of equiprmént listed. -The
data's_hall include a complete list of parts and supplies, with current.
unit prices and sov ze of supply; a list.of parts and zupplies that are
either nor nally furnished at no extra cost with the purchase of the
equipment, or spzecified hereinafter. to be furnished as part of the
contract, .and a list of additional iteins recom.:ended by the cnanu- .
facturer to assure efficient operation for a .period of 120 days at the
particular installation, The foregoing,shall not relieve.the contractor
of any rebyonsxblhues under the .guarantee specified heremafter

i

. :Standard»produc_ts:l. ,I\-'.-aterial_s_and eqqipme;pt_' to }gelpro'yidec} .

lox
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shall be the standard catalog products of manufacturers regularly engaged
in the manufacture of products conforming 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. MATERTALS shall conform to the respective spec1flcat10ns
and other requirements specified below:

a. Air vents on water mains shall be 3/4 inch quick venting
float operated air valves. Each vent 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 on water 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 vhen dry but expand 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: ASTM Standard D1571, commercial
grade. )

o

Expansion joints:

(1) Packless type: Military 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-1781L,
type II or III; class 1 or 2. :

d. Escutcheons in finished areas 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 (0.0408 inch in nominal thickness) galvanized -
metal disc type.

e. Flanges: PFederal Specification WW-F-4O6, class 125.
f. Insulation: All insulating material shall be noncombustible

as deflned 1n the Natlonal Bulldlng Code, Sectlon 200, and shall have a
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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- Burn1ng~
Characteristics in the Building Materials List of’ the Underwrlters
Laboratories, Inc.

- (1) Duct insulation: Federal ope01l1cat10n HH-I-542, type I
where concealed type II where exposed

(2) Equlpment-lnsulatlon

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

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

: - (c) TFibrous glass: Federal -Specification HH-I-542,
type I, or II. » ’ '

: (d) Magnesla block: ‘Federal Specification HH-I-55k,-
type I, -class A or B e S
(3) Pipe insulation: Federal Spe01llcatlon HH-I-552, tyne

I, class A, or a flexible synthetic rubberlike chemically expanded o
cellular tubular form plastlc having a k factor of 0.28.. : ‘

g. Keene's cement: Federal Spe01f1cat10n SS-C~l61.

h. Pipe, steel: TFederal Specification WW-PQMOG,'weight A,
class 1 or 2 as specified.

i. Pipe, fittings, steel: Federal Spe01flcatlon YW-P 521,
threaded or welded type I or- II as specified.

j. Plpe nipples: Federal Spec1f1cat10n UW-N -351, type I or-
II as spec1f1ed

Pipe supports: TFederal Specification WW-H-171.- °

I

- 1. Pipe threads Federal Specxflcatlon GGG-P- 351
. - m. Seamless copper tubing:: Federal Spec1flcat10n WW-T 799,
type K or L. : : .

n. Sheets, metal:
(1) Aluminum sheets: Federal Snec1f1cat10h QQ-A-359,
quarter hard condltlon, or Mllltary Speczflcatlon MIL-A- 5217h ~ Guage
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. humbers specified hereinafter refer to Brown and Sharpe gauge:

1 (2)' Iron and steel sheéts: Gauge numbers specitied herein-
after refer to United States Standard Gauge:

we - (a) ‘Corrosion res1stant Federal Specification QQ-S-
766, class 30k, flnlsh I. C

(b) Furnluure steel: Federal Specification QQ—S¥698.

(c) Galvenized: Federal Specification QQ-S-775, class

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

0. Solder:- Federal Spec1flcat10n QQ-S- 571, compos1t10ns Sn50.

D- Stralnérs Mllltary Specification MIL-S- 16293, class 125,
style ¥, tyne Ior II, simplex type.

Thermometers: Dial type, 3- -1/2 inch diameter chromium
plated case Temote . .or. dlrect type bulb as required, plus or minus 1-
degree accuracy, vhite face with black dlglts graduated in. 2 degree
increments. _ .

r.‘ Unlons Federal Spec1flcat10n WW- U 531 type as requlred
to match adJacent piping.

'g. Valves:

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

(2)A,Gate Valves:

‘ (a) Bronze gate valves: Federal Specification WW-V-
54, type II, class A.

~ (b) Cast-iron gete valves: Federal Specification
WW—V 58 type I Class A, deslgnatlon OF ; : alnds L

, 31. 5. MATERIALS AND EQUIPMENT LISTS,(JAS soon as practlcabie, and

-~ before suartlng 1nstallatlon of . any materials or equipment, the.contractor
shall submit to the Contractlng 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

Alr-Supply and.Distribution System -:
For Air-Conditioning St¥stem -

310



manufacturer's published data. Approval of materials and equipment will
be tentative subject to submission of complete shop drawings indicating
compliance with the contract documents.

31-6. SHOP DRAWINGS: After receiving tentative approval of the
items on the materials and equipment lists, and before installation of
any of these items, the contractor shall submit complete shop drawings
and such other 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 sysfem.

Shop drawings shall be submitted also for the following items: diffu-

sers, expansion joints, fire dampers, grilles, induction air diffusers,
insulation, 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 depdrtures shall be made at no addi-

tional cost to the Government.

31-7. WORKMANSHIP:

a. General: All materials and equlpment shall be installed
in accordance with the approved recommendations.of the.manufacturer: .toi.
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 gquality 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 B3lil and American Welding Society Standard B3.0.
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Al ¢ -Qualification of welders: ..The determination of the qualifi-
cation of welders, and the requirement.for welding shall be in accord-
ance with the aprllcable portions of the above referenced code and
standard for:pipeline and structural welding. Each Welder shall be ex-
amined at tke  jobsite by the conkractor,: in the- presence of the .Con-
tracting Officer, to determine his ability to meet required qualifications.
Welders shall be tested for welding materials in the vsrious positions
required, including welds with the axis of the material vertical and with
the axis horizontal withwut rolling. ZEach welder sheli be required to
1dent fv hisvwork with @ code warking; and a- listing of the names of
the Welde¥s -with cbrresnoqd*n6 code marks shall be furnished to the
Contractihg Officer. - Welders making defective welde during gualifications
tests and Wélders'respon51ble for making defective welds after passing the
"-test éhall be given‘a requalification test Welders failing a requalifica-
- tion test shall be dlscharged ' ‘ A

- ;-8 ELECTRICAL WORK Electrlcal motor driven equipment spe01f1ed
‘”fherein shall be . provided complete :with motor, motor starter and control.
+ - Equipment and wiring shall be in accordance.with SECTION: ELECTRICAL: WORK,
~INTERIOR. . Electrical characteristice shall be 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' exceeding the:nameplate rating of the
motor. :Manual or automatic control and protective or signal devices re-
quired. for the operation herein specified and any control wiring required
for. controls and devices but not shown 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 connectlons between water chlller and air
.handling unlts :

a. Plpe and flttlngs A1l plpe h inches and smaller shall be
elther standard weight black steel or hard drawn copper tubing,-type
K where buried, and type L for all other. Fittings for copper tubing
snall be cast brass orrwrought copper, solder joint type with solder
feed holes. Unit runouts may be .soft drawn copper tubing with brass
- -flare connectors. Fittings for steel pipéwshall be threaded for pipe
- '2-inches and smaller; for pipe larger than 2 .inches, fittings shall be
" butt.welding type;. flanges shall be welding neck.type. All fittings

.shall be suitable for 125 P.s.i. cald water service. o

b. Valves
(1) Gate valves 2 1nche5 ‘and smaller shall be bronze,
threaded connection. for black steel pipe; sweat connection for copper
tubing; valves over 2 inches shall be cagt iron. .

(2) Globe valves over 2 inches shall bé flanged end type.

Alr—S_pplY and Distribution System

For A1 “Qndltlcnlng S stem o
=g




(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,
- .threaded connection; valves over 2 inches shall ‘be 125. p s.i. iron body,
brass trimmed, flangea connectlons.

C. Expan51on JOlnts

it (1) General: Expan51on JOlnts shall be suitable for water
35 to 250 degrees F., designed for 125 p.s.i. operating pressure, with

citraverse capacity to relieve all stress due to expansion or contraction

of pipe at its operating temperature using a base temperature of 200

degrees F. Initial setting shall be made in accordance with the manufacturer

_recomendations to allow for ambient temperature at time of installation.

Expansion joints shell be provided in all lines subject to temperature

. changes- wherever necessary or indicated to relieévé stress or strain develop-

. ed in 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

. inches or»smaller, not over 2 feet each side Qf the Joint.

- _ (2) Sllp tube type: joints shall be s1ngle or double sllp,
with or‘w1thout base as indicated or reguired, 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. ZEach Jjoint
shall be designed for replacemént or addition of packlng while operating
under full line pressure. :

(3) Packless-tyve 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 tomrevent 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 vwhere such supports will injure the construction during installing
or by the weight or expansion of .the pipeline. Detailed draw1ngs of pipe
anchors shall be submitted for approval before installation. "

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

f. Installations:
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(1) General: Pipe shall be cut accurately to measurements
established at- the - Job31te 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. Pipes 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
nmechanical 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 flanges. 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) Covper 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~5-571, composition Sn50. . :

(b) Screw joints shall be made with tapered threads
properly. cut conforming to. Federal 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 made up. P .

(c) Welded joints shall be fusion welded in accordance
with American Standard B3l.l, section 6, unless otherwise required.
Changes in direction of piping shall be made with welding fittings. only-.
Mitering or notching pipe to form elbows 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 aligned so that no strain is placed on the
weld when,flnally positioned. Height shall be so aligned that no part
of the pipe wall is offset by more than 20 percent of the wall thickness.

Air-Supply and Distribution System For
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base of the riser on a base elbow or tee with pipe stand only where
.shown on drawings. .

‘h, Plpe sleeves' Plpes passing th*ough walls, ceilings, or
floors .shall be provided with pipe sleeves poured or fitted_ im place
at the time of constructicn, Each sleeve shall extend through the
respective floor or wall, and shall be cut flish with each surface unless
otherwise indicated. . Unless otherwise indicated, sleeves shall be of
such size to provide not less than % inch clearance between uncovered
-~ pipe and. sleeve or covering and sleeve, Sleeves in huaring walls shall be
steel or.cast ircn pipe:. Sleeves in:other walls shall be 20 gauge
(0.0408 inch in nominal thickness) galvanized steel,fiber, or other .
approved material. Sleeves in floors of toilets shall be cast iron or
steel.with integral flanges-and shall extend 1 inch above the finished.
floor. : The space between floor sleeves and passing pipes shall be.
caulked. with graphite packing and synthetic rubber caulking compound
“in conformance with' Ml.ltary Speciflcation MIL-C=15705.

i. Escutcheons shall be provided at all finished surfaces

where exposed piping, bare or covered, passes throagh floors, walls,
or ceilings. Escutcheons tghall be fastened securely to pipe sleeves
or to extensions of slzeves without any part of sleeves being visible,
Where sleeves project slightly. flom floors, op°c1al deep type escut-
cheons shall be used. : .

31 ~10+ EXPANSICMN TANK: Each expansion tank shall be constructed
of steel in accordance with ASME Code for Unfired Pressure Vessels for .
30 pound working pressure., The tank shall bes coated with rust inhibitor
outside,

‘31 =11, PUMPS shall be split case, enclosed impeller, non-over=-
loading, centrifugal type. Casing, bearing housings, and base shall .
be cast iron. .High points in the casing shall be provided with manual
air vents; low points shail be provided with drain plugs. Shaft seal
shall be mechanical seal or stuffing box type. Impeller, impeller guide
rings, glands, s:uffing box rings, and shaft sleeve shall be bronze,.
Shaft shall be steel, turned and ground. Bearings shall be ball type,
roller type or oil lubricades. hfonze steel type, and shall beefficiently
sealed or isolated to prevent lozs of 0il or entrance of dirt or water.
Each pump shall be direct connected through a filexible 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 1,750 r,p.m. Pump shall be servicable without disturbing
piping connections.® Pump.and motor shall be mounted on a common
cast iron base having lipped edges and tapped:drainage openings., Pump
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 om system
plus 50 percent of the total, but not less than 125 p.s.i. Additional
capacity shall be provided to.accommodate extra water regeirements for
water cooling the compressor motor if required for the unit furnlshed
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_flow with a slope of

Pump motors shall have ample capacity to prevent overloading with )
pump operating at any point on its characteristic curve, and shall bave
splashproof enclosure. Motor starters shall be across-the line type -

« with general purpose enclosure. - Pumps chall be installed on suitable

foundations, properly leveled, grouted in, and realigned before opera-‘y
tion, in accordance with the manufacturer's instructions.

31 -12, DRAIN LINES:

a., Geperal: Drain lines shall be provided for each air handling
unit and fan coil unit. Drain lines shall be graded in the direction of
< inch per foot, Drains inaicated to connect to
sanitary sewer sysatems shall be connected with an indirect waste.

b, Pipe and fittings: All piping shall be standard wé;ght gal~-

. vanized steel; fittings shezll be standard weight galvanized malieable

iron; construction shall be threaded throughout.

c,‘ﬂiger seals shall be provided in the condensate drain from
all unjts except f2n coil units, The depth of each seal shall be equal
to the total static pressure rating of the unit to which the seal is con-

" nected. Water seals shall be constructed of two tees and an appropr1ate

L)

-bend with the .open end of each tee plugged, bhandtight,

31 13. SHEET METAL WORK:
' ao'ggnerai: Ductwork shall be comstructed of galvanized steel

or aluminum sheets. Unless otherwise approved, ducts.shall conform
acéurately ‘to the dimensious indicated and shall be straight and smooth

‘on the inside, with joints neatly finished. Ducts shall be anchored
“sécurely to the buiiding in an approved manner and shall be so installed

as to be completely free from wibratfon under all conditions of operation.
Curved elbows shall have a centerline radius not less than 1-% times =~

the width of the duct, Joiuts shall be made substantially airtight, and
no.dust marks from air leaks shail show at duct joints or connections. to
grilles and diffusers, Laps shall be made in the direction of air fiow.
Edges and: slips -shall be hammered down to leave a smooth interior duct:
finish. Button or bnlt connectioans in standing seams shall be spaced at

fixed centers not greater than 6 inch spacing. Transformations shall’

be made with a slope ratio of 7:1, or in a specifically approved manner,
Duzts shall have cross break of sufficient center height to assure rigid=-
ity in the duct sectxono-' : :

.-be Conventlonal velocity ducts and stiffeners shall be construc-
ted of ga;wanizcd steel. or aluminum sheet of thickness and fabrication
indlcated on Tab]e I.

: Ceo Sp]ltfers and dampers. Dampers shall have.accessible oper=-
ating mechanism and where operators occur’ in- flnlshed portions of the
Air-Supply and Distribution System
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building, operators-shall be chromium plated with all exposed edges
rounded, . Splitter dampers shall be operated by ‘quadrant operators or

3/16 iuych rod brought through :the side of ‘the.duct with d locking sekscrew
and b,u’é_hing° Two rods are. required on splitters over 8 inches. Manual -

Table 1 ’

Sheet metal. thicknesses for rectangular duct constructionl

Aluminum e S o : :
Thickuess . Galv, . Maximum Type of
(iuch) and  sheet side Transvevse joint
gB&S xS _gauge) gavge __(inches) - connections? Bracing
0.0201. _ _ Up to 12 §,drxive pocket,or bar None
(24) _ slipsi on 7=-ft, 10=-in,
centers.
13 to 24 S, drive, pocket or None
: : bar siips on 7-ft,
. 10-in, centers, )
0,0253 24 cesscoseavees chscsosececsanasa e e L L L L
. (22) o 25 to 30 S, drive, l=in, pocket, 1 x 1 x 1/8=
“ S _or l-in, bar slips on in, angles
7-ft, 10-in. centers.3 4=-ft. from
joint.,

.. L. For normal pressures and velocities used in typical ventilating
and air conditioning systems. Where special rigidity or stiffness is
required, ducts shall be constructed of metal two gauges heavier. Cross=
breaking may be omitted on uninsulated ducts if metal two gauges heavier
is used.. : : .

2 Other joint connections of equivalent mechanical strength and
air tightness may be used, :

. 3 Duct sectlonu of 3-ft, 9-in, length may be used with bracing
angles omitted, instead of 7-ft, 10-in.. lengths with Joinrs indicated,

volume control dampers -shall be operated by locking type quadrant oper- -

ators, Dampers and splitters shall be two gauges heavier than duct in

which installed. Multileaf dampers shall be opposed blade type with

- maximum blade width of 12.inches.  Splitter dampers shall be of sufficient
length to close off either. branchduct. ;

d, Alr deflectors shall be provided in all square elbows, duct-
mounted supply outlets, and tap in branch takeoff: connectlons. Air
deflectors shall be factory fabricated and assembled, ‘

Air-Supply and Distribution System
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31 ~14s DIFrUSERS ‘REGISTERS GRILLES

a. General Diffusers, registers and grilles shall be factory
fabricated of steel or aluminum and shall distribute the specified quan-
tity of air evenly over space intended, without causing noticeable drafts,
aly movemerit faster than 50 f£.p.m. in occupied zone, or dead spots .
anywhere -in the conditioned area. ' The contractor shall be -responsible
for diffusion; spread, drop, and throw., If, according to the certified.
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 .in accordance with the manufacturer's recommen-
dations as approved by.the contracting officer. A schedule of all air :
inlets and outlets shall be submitted to the Contracting Officer indicating .
location, specified. air qualtity, neck or face velocity, noise level, S
pressure drop, throw and drop for registers, and maximum and minimum
diffusion range for diffusers., Diffusers and registers shall be provided
with volume control and accessible operator. After the system is in
opesation, if drafts, dead spots, or excessive noise are noticeable in
the conditioned spaces due to improper selection of type and dize of
diffuser, grille oxr register,.the unit shall be.changed to the proper size
and type without additiohal coszt to the Govern.ient,

b, Diffusers shall be round, half round; square, rectangular -
or strip shape as indicated, and shall be of the expanding -.cone type,
plaque type or a combination of the two types.,. Diffusers shall be fixed
pattern unless otherwise indicated, and ceiling mounted units shall have . .-
integral antismudge rings or shall be furnished with separate anti-
smudge rings.. Ceiling mounted units shall be mounted with rims ox
antismudge rings: tight agalnstthe_ceilingo ‘Sponge rubber gasket :shall -
be provided between ceiling and diffuser or antismudge ring. -Buct
collar connecting the duct to diffuser shall fit inside of diffuser neck.

uc.eRegisters.shall,be four way directinnel control-type,except-,
that returd and exhaust registers may be fixed pattern of design simi~-.

lar to supply registér face, Each register shall be provided with a E :;jJ
face operated opposed :blade volume control damper, Registers shall . gt
be provided with sponge rubber gasket between flange and wall or ceil-: . S

ing, Return and exhaust registers shall be located 6 inches above the g
floor unless otheewise indicated, [Free area of all registers shall be S
not less .than 75 percent of face area. 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 control: dampero - g e

31-15. COILS:

a, Water coils shall be fin and .tube type constructed of seam-

Air-Supply and Distributicn System For
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e, Fire dampers shall be provided in accordance with the .
National Board, of Fire Underwriters Standard No.90A. :Dampers shall
be installed with sufficient tension to prevent rattling or vibration.

- £, Duct access doozrs: Hinged doors shall be provided at ‘all auto=
matic dampers, fire dampers, heaters, thermostats, and other appara-
tus. requiring service and inspection in the duct system., Doors shall be
15 by 18 .inches unless indicated otherwise, - Where size of duct will not
accommodate this size, the doors shall be made as large as. practical.
Doors.not less than 24 x 24 inches‘shall be provided on each side of.
each .air handling unit, Doors shall be rigid, and shall be provided with
~airtight felt gaskets° Doors shall be provided with galvanized hinges
with bronze pins and two approved brass fasteners. 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, Unless
otherwise indicated, doors shall s0 swxng that fan pressure or suction
holds the door closed

S e Duct test holes: Holes with patches in ducts and plenums L
shall be provided where ddrected or necessary for using pitot tubes

for taking air measurements to balance the air systéms. At each of -
these locations where ducts or plenums are insulated, extension shall |

be provided with plug fittings,

e - h.- Apparatus connections: Where sheet metal connections are

made to fans:or.where ducts of ‘dissimilar metal are connected, a non- ‘
combustible flexible comnection of 15 ounce woven asbestos or other _

approved noncombustible material approzimately 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. :

: 1. Duct sleeves ‘and flanges shall be fabricated from 22 gauge
galvanlzed sheet steel (0.0346 inch in nominal thickness), unless other=-
wise indicated, Flanges not less than 4 inches wide shall be, installed
tight against the wall on each side, and fastened to the sleeve. Duct -
insulation and vapor barrier shall extend through the duct sleeve,
Sleeves shall be 2 inches larger than the duct unless otherwise required
by the thickness of the insulation. Framed openings. shall be _provided for
ducts larger thau 12 inches in diameter and for' all.square and rectangular
ducts, The space between the duct or duct insulation and. the. opening or
sleeve shall be packed w1th commercial grade twfsted asbestos rope.

ek - js Duct supports shall be not less than 1 inch by 1/16 1nch gal-
vanized strap iron hangers spaced not over 4:feet on 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 expansion, - Supports on

the risers shall allow free vertical movement of the duct. o

Air-Supply and Distribution System
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less copper tubes .and copper or alumidum firs mechanically bonded

to tubes. Casing shall be 16 gauge (0.06533 inch in nominal.thickness):

galvanized steel with 14 gauge ¢0,0806 inch in nominal thickness) steel

flanges and support plates. - Tubes shall be full- circuiting. and completely

' drainable, Each coil shall be tested at the:factory under water at 200 -
pP:s.i. alr pressure and shall be suitable for 150 p.s.i. working pressure,

.Colls shall be mounted for’ counterflow service. . :

31-16 AIR FII_MRS shal1 be approved class Ior 2 in accord-:
ance with Underwrtter 5 Laboratories, Incc, Building Materials List,

: ,' a. Sectlonat *hrowaway fllters shall conform to Federa] Spec=. -
ification F=F=310 2 inches tuick and 1. inch thick and of size required -
to suit aﬁplicatlono F11ter face veloc*ty shall not exoeed 350 fcpom.

b0 Madomete s: Inclined type manometexrs shall be provided for
all filter stations of 2 ,000 c.f.m, capacity or more. including. filters
furnished ‘as. integral parto of air handiing units as: ‘well as filters in-
stalled separately. Manometers shall be of sufficient length to read at
least 1. inch of water column, shall be graduated in 1/10 inches, and shall
be equipped with spirit’ level ‘Each manometer shall be equipped with over
pressure safety traps to prevent loss of OLl, and two three way vent
valves for.checking zero setting, .. :

c. Bolding frames for sectional filters shall be fabricated
from not lighter than 16 gauge sheet steel with rust inhibitor coating.
Each holding frame shall be equipped w1th suitable cell holdlng devices
" and cell seats shail be gasketed. . v i

31~17. ‘FACTORY FABRICATED AIR. HANDLIWG UNITS

, @. Gemeral: Air units shall be factory fabnicated single zone

draw through type “and shall be complete with airtight -insulated casing,

ateroroof drain pan, cooling and heating coil, fans, motor, adjust= ..
able V-belt drive, belt guards, filters, air outlet dampers if required.
for stable fan operation, access doors, mixing dampers, vibration .
isolator bases, and any other appurtenances necessary for satisfactory .
operation, . Each unit shall hawe pbyglcal dlmensions suitable to fit
space. allotted to unitn : :

b, Cazigg shall be constructed of not lighter than 16 gauge
(0. 0653 inch in nominal thickness) -steel treated inside with ‘ruse ii=
hibitor. Drain pans shall be of not lighter than 12 gauge-(0.1112. inch
in ,nominal thickness) steel, waterproofed by coating with a noncom-
bustibie waterproofing materlal° ‘Casing and drain pan shall be insule~
ated at the factory, acoustically and thermally, and internally with-
not . less than 1/2 inch thick semirigid fibrous glass insulation mater-
'1ak{" Access doors .or removable panels - shall be provxded in. each
casing sectlon. e : A R '
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c. Cooling and heating 2gfls shall be water type as herein-
before.sPecified.

- : d. Filters shall be two inches thlck and of the type indicated
and  as here:nbefore spec:.fieda

e. Fans shall be double inlet centrifugal type with each fan in
a separate scroll, Fans shall be statically and dynamiecally balanced
at the factory after fan assembly. Fans shall be mcunted on steel
shaft, ground and polished, and supported in ball type bearings pro-
vided with lubrication facilities outside of the unit or permanently lub-
ricated sleeve or ball type bearings. Fans and scrolls shall be furnished
with an approved rust inhititor treatment. Fans shall be driven by a
unit mounted motor connected to fans by a V-belt drive complete with
belt guard., Belt drives shali be designed for not less than 150 percent
of the connected motor capacity, and sheaves shall be adjustable to
provide not less than 20 percent speed variation. Sheaves shall be
selected to drive the fan at such speed as to produce the specified
capacity when set at the approximate midpoint of fan capacity, Fan
motoxrs shall have open enclosures., Motor starters shall be across-
. the-line type with general purpose enclosure. Fan tip speed and out-
let velocity shall not exceed the recommendatione of ASHRAE guide.
Fans shall be tested at the factory and rated in accordance with AMCA
standards,

31-18, FAN COIL UNITS:

a, General: 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 switch, Each unit
shall be fastened securely to the building structure,

b. Enclosure: Enclosure shall be constructed of not lighter
than 18 gauge. (0.0530 inch jin.rominal thickness) furniture steel, pro=-
perly reinforced and braced. Entire casing shall be acoustically and
thermally insulated internally with not less than % inch thick glass
fiber insulation fastened with waterproof adhesive, Front panel or
enclosure shall be removable., Grilies shall be removable, surface
mounted, or stamped into unit casing, and shall be of such design as
to properly distribute air throughout the conditioned space, Plastic
discharge or return grilles are not acceptable., All metal surfaces
shall be either galvanized or treated with a rust inhibitor. Access
doors shall be provided for all piping and control end pockets,

¢, Fans shall be steel or aluminum, multiblade, centrifugal
type dynam‘cally and statically balanced at the factory,

d. Water 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
% #nch flare connectors and manual air vent. Coils shall be hydro-
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statically tested:;at 300 p.s.i. and suitable for 200 p.s.i. working
pressure.

. 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 lightew than 18 gauge
galvanized steel thermally insulated to prevent condemsation, and
coated with a waterproofing material, Drain pans shall be properly
pitched to insure condensate runoff. Not less than % inch NPT )
drain connection shall be provided in drain pan. o

f. Filters shall be provided for each unit and shall be glass
throwaway type 1 inch thick, class 1, in conformance with the
Underwri;ers Laboratorles, Inc., requirements, 4

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~0ff, manually operated, -of sufficient rating, and shall
be mounted on. a properly identified plate inside the unit below an.
access door, . s

S

h. Outside air intake boges 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 blow-
through, and damper if not included with fan coil uait.

i. Pipe enclosure: - The contractor shall furnish and install
plpe 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 directly
together at the job site.  All components. shall be of not less than 18 °
U.S. gauge steel, phosphatized and finished with a zinc chromate
base, corrosion resistant gray primer finished 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 piping
where indicated or specified .and shall be so installed as to be easily
rea@dfrom the operating floor. The thermometers shall have suitable =
ranges-and shall be so installed as to be conveniently read.  Therm~-
ometers for use in ducts shall have sensing elements or thermadl _
elements with capillaries not less than 20 feet long, and for use in
pipes shall have immersion type sensing elements. Thermomegers
shall be located specifically on, 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 thereof.

B
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31-20, TEMPERATURE CONTROLS

5

; -4, General: Temperature controls shall be either pneumaticp
electric9 or. electronic type .that Will provide the required sequence of
opegation and control. Relays, control:valves, air compressors, .
reducing stations, switahes;, air. piping, wiring, ox other items not
specified herein.or shown on.the. control .diagrams -but- necessary to
perform the functions specified .ghall be prov1ded. : o

b. D pers shall be factory fabricated with galvanized blades,
oil impregnated bearings, and channel iron frames with rust inhibitor
treatment, and shall be.suitable for mounting -in ductwork, Damper
blades shall be not lighter than. 16 .gauge (0.0653 inch in nominal thick- -
ness) steel, not more than 10 inches wide, and. shall have interlocking
edges, - Throttling dampexs shall be opposed blade type. Two position
dampers shall be parallel blade type. .Connections between damper,
damper motor, and damper linkage shall be made with brass or cad-
mium plated bolts and nuts. Nuts shall be self locking, of the interfer-
ence or wedge type,.or shall be castle head nnts with cotter keys.: ‘

C. Valves shall be sizéd by the control manufacturer to pro~
duce. the required.capacity and valve close-off ratings shall be equal
to or-in excess’' of the system pressures encountered; " ~Each- valve s
shall be equipped with self adjusting .packing. .. Stainless steel trim -
and:removable seats shall be, provided on all valves. where.the pressure
differential- across- the valve is greater than 25 p.s i.

.. (D) Unit conditioner valveS‘ Control vaknzsfor fan coil
units shall be of the throttling: type .of .three way. pattern with forged
brass body rated at 125 p.s.i. or more, Each valve shall.be suitable
for heated and chilled water service,. ' - R o

_ (2) Large control valves' Control valves for. air handling
units, and miscellaneous control valves khall be three way pattern
of the throttling type-as required for the sequence hereinafter 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 shall be provided with:valve stem travel indicator. T

d. Dampgg or valve operator shall be provided for each auto-
matic damper or-valve and shall be of sufficient capacity to operate
the damper.or valve under all conditions, and to guarantee tight close-.
off of valves against system pressure-encountered. Each operator
shall be full proportioning type unless indicated otherwise and shall
be:provided with .spring return to fail safe.as required.to meet pro-.
ject. conditions. Each operation shall operate at the rate of speed .
corresponding to:the. dictates of the controller., where sequencing .is
required, -the operators shall be. provided with p051tive postioning ,
devices and with adjustable operating range and starting point. _Elec-“ ‘
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tric .operators shall be hydraulic or oil imuwersed geatr train typz
wlth machine cut gears° . <. : S

e. Controlirdicating devices: Each control except space .
thermostats and space humidity controllers shall be provided with
a permanent indicating device at the control to indicate the exact
point at which the control is operating within the modulating range..

(1) Thermostats shall be full proportioning type with ad-
justable throt*ling range e unless otheswise indicated. Sensing ‘elements
shall be sensitive to temperature changeg of plus or minus 1 degree F..,

3 (2) Space thermostat: shall have 1ocking cover, ad-:_f
Justable differential and thexmoma2ter. Space thermostats shall be
mounted 60 inches dbove the floor unless otherwise indicated.

"{b) Remote thetmostats shall be remcte bulb or
rigid stem insertion type. Set point and throttling range adjusting
mechanism shall be mounted in a metal case outside of the duct or
pipe. Sensing element shall be secured in the controlled medium
flow stream to respond- to overall temperature within the duct or pipe.

o . {c) Fan safety cutoff with manual reset shall be pro-.
vided on the inlet of each fan aud shall be set to stop the fan.
if the inlnt axr temperature exceeds 125 degrees F.

(d) Low I*ﬂif cutoff w*th manual reset snall be pro-
vided after each preheat coil and shall be set to stop the fan and close
the outside air damper if the air tempemature leav:ng the coil drops
below 35 degrees F. :

£, Contro} »1_panel shall be furnished and instal&eduwhere indi-
cated on drawingv, Pznel shall be not lighter 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 identified terminal strip.  Each .panel .
shall contain starters, protective devices, gauges, and other con-
trol- devxces that are not normqllj furnlshed integral with the equip-
ment.

g. Alr compressor and piping: Where pneumatic controls
are furanished, and air compressor of the standard piston type, com-
plete with air tanks, valves, gauges, filters, and 6ther appurtenances
shall be provided, and the compressor and sintallation shall conform
to American Standard Bl9. Air lines for pneumatic controls,shall be
: hard\drawn copper tubing except concealed air lines may be soft drawn
"annealed copper tubing. -The air compressor and tanks -shall ;be
located where directed by the Contractlng Officer. The air. compressor

operating on a %-on %-off cycle.
Air-Supply and Distribution System
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h. Transformers and wiring: Transformers shall be provided
for electric or electromic 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 otherwise noted. Where con-
trols serve an individual air handling unit, transfcrmers may be con-
nected to fan motor leads of the unit controlled,

i, Installation: The automatic equipment shall be installed by
mechanics employed by or under subscntract to the control manufacturer,
in strict acccrdance with the manufacturer's instructions and approved
by the Contracting Officer. ALl control wiving or tubing shall be pro-
vided under this section of the specifications. Before the air condition-
ing instaliaticn is accepted, the contractor shall deliver to the Contract-
ing Officer a statement from the manufacturer or his authorized agent,
certifying that the automatiz control equipmenf. has been inspected and
found to be properly installed and is functioning satisfactorily.

j. Sequence of control:

(1) Summer-winter change-over: Switch in winter position
allows water supply valve V<4 and water recturn valve V-3 to be fully
open to the boiler. Water supply valve and water return valve are fully
closed to the chiller, Air valve is positioned to allow 15 pounds supply
air to the control sysiem, thereby indexing all summer-winter controls ‘
for winter operation. With switch in summer position, all of the above
controls are reversed, '

(2) Air handling units: TUhen fan is started, coil of E-P is
energized allowing outside air damper D=1 and return air damper D-2
to be positioned to a minimum position as determined by the minimum
position relay. Vhen the fan is stopped, coil of E~P is de-energized
closing D=1 and opening D=2,

, (a) Uinter cycle: On a rise in: termperature, room
thermostat: T-=3 gradually positions heating coil valve V-5 such that
more hot water 1s by-passed around the coil. On a continued rise in
termperature, T=3 gradually opens outside air damper D~-1 and closes
return air damper DRI to their meximum position. On a fall in temper-
ature, this cycle is reversed. Should the unit discharge temperature
fall beiow 55 degress, low llmit thermostat T-4 will also reverse the
above cycle.

(b) Summer cycle: D=1 and D=2 are allowdd.tocpgpens bo
their minimum position only. On a rise in room terpature, therm-
ostate T-3 gradually positions valve V-5 such that more chilled water
is allowed to the coil. -On a fall in temperature this cycle is reversed.
Should any portion of -the element of thermostat T=5 drop below 35 de=-
grees, this termostat will stop the fan.

"o« Air-Supply znd Pistritution System .
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(3) Typical fan coil unit:

(a) Winter cycle: ‘Thermostat 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
5;summer control. . On a rise in return air temperature, thermostat T-2
positions V-2 such that more chilled water is pass~d through the coil,
O a fall in temperature, this cycle is reversed.

e - . - -

‘ (4) Refrigeration compressor: On a rise in chilled water
supply, temperature thermostat T-6 starts the refrigeration compres-
sor through E=P~switch. When the compressor is started, coil of

E-4 is 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
interrupedd, the system shall be:de-energized and compressor reduced
to a no-load condition, When power is 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 allowed into the chiller. Flow switches
shall be installed in the condenser water and chilled water so that com-
pressor cannot start until swit?hes indicate flow in the piping.

(5) Cooling tower control: Aquastat in tower f 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 éonditions: The controls shall be set to maintain con-
ditions listed in the spaces as follows:

Winter - 70 degrees F.D.B.
Summer - 80 degrees F.D.B. and 507% R H.

31-21. SEQUENCE OF EQUIPMENT OPERATION: Equipment
shall be interlocked so that in summer the following sequence is per-
formed when the air conditioning system is turned on:
1. Start cooling tower fan,
2. Start Cooling tower pump.

3. Start chilled_mater pump.

4, ‘tart Compreasor.
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In winter all above equipment shall be off except for the chilled water

pump which shall also serve the heating system.

31-22. INSULATION.- All 1nsu1ation;ivapor barrier, and duct

'1ining materials shall be noncombustible as defined in section. 200 of .
the 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 List of the Underwriters' Laboratories, Inc.

a. Duct insulation: o C A

(1) General: Ducts shall be insulated to the thickness as

hereinafter specified. Insulation shall be flexible type where con-
cealed and rigid type where exposed, with factory applied fire resis-
tant facting 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 reinforcing, 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- ‘
centérs 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 joints 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 bé sealed.

(2) Thickness of material:-

(a) Fresh air intake ducts, return air ducts -and air

conditioning supply ducts, casing and supply fans, 1 inch thidék
material. .o : -

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: 1 ‘inch thick magnesia block or fibrous

glass wired in place with 13 ‘gauge coppefweld wire.

¢. 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

3/4 inch thick for pipe up to and including 2% inches, and 1 inch
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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 37%
inches wide and wieghing not less than 3.5 ounces per linear yard.
Insulation on chilled water, combination chilled and heated water,
air conditioner drain and cold water lines shall be jacketed with .
fire resistant vapor barrier of 2% mil thick aluminum foil or o
laminated aluminum foil consisting of two plies of 1 mil thick
aluminum foil, with glass yarn reinforcing. All jacket joints shall
be lapped not less than 1% inches and sealed with an approved

adhesive suitable for jacket materal. Insulation shall be secured
with aluminum bands not less than 0.005 iech thick, not- less‘than

3/4 inch wide, and spaced not over 18 inches on centers. Fittings

and valves shall be covered with the same material of the same ~
thickness as the pipe insulation, sealed with an approved vapor seal-
ing tape or compound and finished with a hard smooth surface of an
approved 1nsu1ating cement. Covering 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./in./sq.ft./hr./degree temp-
erature F, at 75 degrees and water vapor transmission coefficient
of not more than 0.1 perm,:

B R

d. Plaster finish: ALl insulated equipment including pumps,
tanks, and all ducts in equipment rooms shall be covered with
chicken wire and f1n1shed with % inch smooth trowel coat of Keene's
cement.

31~23. EQUIPMENT 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 requiring supports: Floor mounted equip-
ment, unless otherwise indicated, shall be set on not less than 6 inch
concrete pad doweled in place. Foundation drawings, bolt setting ;
1nformation, and foundation bolts shall be furnished for all equlpment
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 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 METALWORK.

31-25. BALANCING AND TESTING: .
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Cleaning and adjusting:. Pipes shall be cleaned free of - '
scale and thoroughly flyshed of all-foreign matter. Temporary by- _
pass shall be provided for a11 water coils’.to'prevent flushing water e
from passing through coils. ‘All strainers dnd valves shall be
thoroughly cleaned. Ducts, ‘plenums, and casings shall be thoroughly
claened of all debris and blown free of all small particles of. rubbish
and dust before installing dutlet - faces. Equipment .shall be wiped
cleawy. with all traces of oil, dust, dirt, or paint spots removed..
Temporary filters shallte provided for all fans that are operated
during construction, and after -all construction dirt has been removed
from the building, new filterg shall be installed.. Bearings shall be 0.
properly lubricated with oil or grease as recomm‘nded by the man- - .
ufacturer. Belts shall be tightened to proper tension. Control valves
and other. miscellaneous equipment requiring adjustment shall be .
adjusted to setting indicated or directed. Fans shall be adjusted to
the speed indicated by the manufacturer to meet specified conditionms.

b. Testing:

, (1) Piping: After cleaning, all water piping shall be
hydrostatically tested at a pressure equal . to 150 percent of the total
system opexating pressure for a period of time sufficient. to inSpect :
every joint in the system and in no case less.than 2 hours. . No loss,
of pressure will be allowed, Leaks found during tests shall be repaired
by rewelding 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. All. tests shall be conducted in the
presence of the Contracting Officer who shall be given 2 days ‘notice
before any test is to be conducted. Vater and electricity required
for the tests will be furnished by the Government. Any material,
equipment, or instruments required for tests shall be provided by the
contractor. : : - -

(2) Conventional velocity ductwork: Ducts, plenums, ‘and
casings, shall be tested and made substamtially airtight at static. '
pressure indicated for the system before: covering with insulation or
concealing in masonry. Substantially airtight shall be construed. to
mean that no air leakage is noticeable: through the senses ‘of feeling
or hearing. ) C 4

c. Balancing

o (1) Water piping systems shalI be balanced to produce ) ,
water_quantities as 1ndicated with all automatic ‘control valves open.,

(2) Duct svstems' shall be balanced to produce air quan-
tities within 5 pércent of that indicated. .-

d. Performance tests: After cleaning, balancing, and test-
ing are compliied as hereinbefore specified, the system shall 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, Genexal: The contraator shall provide the Contracting
Officer with typewritten schedules of readings taken during the bal-
ancing and testing operations indicating the required or specified
reading, the first reading taken, and the final baianced reading for
the following items:

B (1) . Fans: 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.).

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

‘ L : (c) Ducts: Size, vélbcity (f.p.m,) and air quanfity
(c.f.m.). ,

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 1nd1cating type of control location,
setting, and function.

31-27. PAINTING AND FINISHING:

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 unit enclosures inside and outside.
Diffusers.

Grilles

Registers.

The color of the paint shall be the manufacturer's standard color.
E ‘ Air-Supply and Distribution System
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b. Factory finish coats: The following items shall be cleaned .
and painted at the factory in accordance with Military Specification
Mil=T~704, Surfaces with rust inhibitor coating shall not be blasted

Air- handling units gi;‘b

Controls |

Pumps .

c. Field painting, Alllferrons'metal notﬁspecified‘to be painted
at the factory shall be primed in accordance with SECTION: PAINTING

PROTECTIVE, -ON METAL. Finish painting is Specified in SECTION R -
PAINTING, GENERAL. ‘ s JRTIR

31-28. OPERATING AND MAINTENANCE INSTRUCTIONS Complete operating
and maintenance instructions for each piece of equipment, ‘bound in book
form, shall be given to the Contracting Officer. Approved wiring and -
control diagrams of the entire system framed underglass, shall be posted
at locations designated by the Contracting Officer.- Operating instructions
explaining preventive maintenance proc¢edures, 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 and control diagrams. : Upon completion, a com-
petent engineer shall be provided by the contractor for a period of not
less than 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 -acceptance, either for beneficial use or
final acceptance, whichever is earlier, against defective materials,
design and workmanship C , -

| Adr handling units . Fan Coil units

L

Automatic Temperature controls Thermometers

. Chilled water pump : Valves

Upoti 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 parts by and- at the -
expense of the contractor.
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SEZCTICN 32

ey “CENTRALREF GERATION SYSTEN:
S AT (FOR AIR CONDITIONING SYSTEM)

32-1. cSCO]FE OF WORK The work requIred under: this Section Includes
the }IrOVISlon and installation of all articles, items, materials and opera-
tlon fncluﬁing all 1a,bor , Inaterlalg and equlpment necessary for and .
mmdental to the co. Ipletlon of all central refrmeratwn work as shown on
'the :lrawx,n 8 and/or as descrlbed herem. :

32227 GFNT“‘{AL The apohcable prOVISIons of the ""General CondItIons”
shall govern Lhe wor& under . this '>ectIon. : .

CapaCItles of all. equipinent and InaterIal shall be not less than
those md1cated :

b. Conforrhance to agency requirements: W here materials or equip-
ment are specified to be constructed and/or tested in accordance with the
standards of -the Aimerican Society of lwechanical'Engineers, the Air Con-
ditioning and the Refrigeration Institute, or the American Society of Heat-
ing; ‘Refrigerating and Air Conditioning Engineérs, the contractor shall
submit proof that the items’ furmshed under this _:peCIﬂca.tIon conform to
such requirements. The ASME stamp will be acceptable as sufficient
evidence that the items conform to the requirements of the American
Somety of Y% echamca.l Engineers, A certificate or published statement
that the: Item is in conforinance with the referenced ARI or ASHRARE stan-
dard by the manufacturer will' be sufficient evidence that the ite conforIns
to the requu‘ements of ART or A‘SHRAE. ‘

c. Nameplatee Kach major comgonent of equipinent shall have the
manufacturer! 's name, address, and cataloc number on a plate securely
attached to the item of equipinent, '

d. Prevention of rust: Surfaces of ferrous metal shall be given
a rust InhIoItIno coating where specified. The treatment shall withstand
200 hours in .alt spray fog test, in accordance with method 6061 of
Federal Standard No. 141. Ice diately after coinpletion of theé 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 scratch inark.
Where rust-inhibitor coating is specified hereinafter, any treatinent
method that will pass the above test is acceptable unless a’ .,pec1f1c
coating is specified. Coal tar or asphalt type coatings will not be
acceptable unless so stated.for a specific itém. Where. steel is speci-
fied to .e hot dip galvanized after fabrication, mill ‘galvanized sheet steel
may be used provided all raw edges are painted with.a zinc dust pigmented
paint confor ming to Military 3pecification MIL-F-26915,
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e. Protection from moving parts: Belts, pulleys, chains, gears,
couplings, projecting setscrews, keys and other rotating parts located
so that any person can come in close proximiiy thereto shall be fully
enclosed or properly guarded. '

£. 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 £or 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

- normally furnished at no extra cost with the purchase of the efjuipuent,
or specified hereinafier 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+ Standaxrd products; Materials and equipment to be provided
shall be the standard catalog products of manufacturers regularly
engaged in. the manufacture of products conforming to these specifica-
tions, and shall essentially duplicate materials and equipment that
have been in satisfactory use at ledast 2 years.

h. Verification of dimensions: The contractor shall be respon- ‘
sible for-the coordination end proper relation of his work to the build-
ing structure and to the work of all trades. The coniractor shall visit

. the premises and thoroughly familiarize himself with all details of the
work and worling conditions, to verify all dimensions in the field, and
to advise the Contracting Officer of any dlscrepancy before performing
any worlz,

32:3 . WVATERIALS shall conform to the respective spec;flcatlons
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 setiscrew, except that escutcheons in unfinished areas -
may be 20 guage galvanized metal disc type.

b. Flangggf Federal Specification WW-F-406, class 125.

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

d. Insulation shall be noncombustible as defined in subparagraph
(c) under Noncombustible, Section 200 of the National Building Code,
except for insulating evaporators. . . L
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(1) Evaporator may be insulated with combustible insulation
providing it is protected with.a steel jacket. = -~

>4(é) Cellular gléss: Federal Specificatidn HH-I-551,
type I or III.

o (Ej_iCofR: Federal Specification HH-I-525.

(¢) Expanded plasiic insulation shall be synthéfié
rubberlike chemically expanded cellular sheet form insulation with a
k factor of not more than 0.28. '
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j. Sheets, metal:

(1) Aluminum sheets:Federal Specificaﬁion QQ-A=359,
quarter hard condition. Gauge numbers specified hereinafter refer to

" Brown and Sharpe gauge.

- (2) Iron and steel sheets: Federal Specification QQ-5-775,
class d, galvanized. Gauge numbers specified hereinafter refer to
United States Standard gauge.

k. Solder: Federal Specification QQ-S-561, class 3.

l. Strainers:

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

m. Tharnometers shall be dial type with 3-1/2 inch diameter
chromium plated case, 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. Unions: Federal Specification WW-U-531, type as required
to match adjacent piping.

0. Valves:

(1) TFor water service:

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

(b) Gate valves:

1. Bronze gate valves: Federal Specification
WW-V-54, type 1I, class A.

2. Cast iron gate valves: Federal Specification
WW-V~58, type I, class A, designation OF.
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LU 5224 .. MATERTALS -AND EQUIPMENT ‘LISTS: - As soon as practicable
.and, before. startlng ‘installaticn of any materials ot equipment, the
contractor shall submit to the Contracting Officer for approval a

" compleLe 1lst, in triplicate, of materials and equipment to be incor-
porated in the work. This list shall include catalog numbers, specifi-
caLlon ‘sheets, cuLs, capacity information, and other descriptive data as

»tmay be required.’ MNo consideratlon will be given to partial lists ‘sub-
mitted from time to time. Approval of the proposed materials and-equip-
ment. will be based on mamifacturers’ published data. Approval of mate-
rials.and -equipment will be tentdtive subject to submission of complete
shop drawings 1nd1cat1ng compllance with the’ contract documents.

32;, . SHOP DRANINGS _ After receiving tentatlve .approval of
“the 1tems on the materlals and equipment lists, and before installation
of any of these 1tems, the contractor shall submit complete shop draw-
ings and such other defcrlptlve data as the Contracting:0fficer 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 coordl-
nated and w111 Lunctlon properly with each other. )

Controls. ST L1quid Chlller
;Copling Tower ';__ f' -Pumps
Equipﬁéhf~$ﬁpport§“ ‘f:fsyeﬁem Wi?ing Diagram.

Shop drawings shall be submitted also for the following items: Insula=-
tion, thermometers, water piping and accéssoriés, and such other iiems
as the Contracting Officer may direct. - If departures from the contract
drawings are deemed necessary by the contractor, details of such depart-
ures, 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 additional cost to thé Government.

32+56r» WORKMANSHIP:

~a.. General: All materials and equipment shall be installed in
accordance with the. approved recommendations of the manufaciurer to
conform with Lhe contract documents, The installation shall be
' acc0npllshed by worhmen skllled 1n this type of worL.

b. Welding: The contractor shall be responsible for the..
- quality of weldlng done. The quality of the welding procedures and the
' quality of the welding shall be ‘determined by testing the welder's: abllity
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 B31,1 and American Welding Society Standard B3.0.
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c. Cualification of welders: The determination of the qual-
ification of 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. Tach welder shall
' be examined at the jobsite by the contractor, in the presence of the
Contracting Cfficer, to determine his ability to meet required quali-
fications., Welders shall be tested for welding materials in the various
positions required, including welds with the axis of the material
vertical and with the axis horizontal without roiling. Tach welder
shall be required to identify his work with a code inarking, a listing
of the names of the welders with corresponding code marks shall be
furnished the Contracting Cfficer,  Welders miaking defective welds
during qualifications and welders responsible for niaking defective
welds after passi'ng the test shall be given a requalification test.
Welders failing a requalification test shall be discharged.

32-7, ZLECTRICAL WORK: ilectrical motor-driven equipment
specified herein shall be provided complete with motors, motor
starters and controls, /ilectrical equipinent and wiring shall be in
accordance with SECTION: ELZCTRICAL WORK, INTIRIOR.
Blectrical characteristics shall be as indicated, Motor starters
shall be provided complete with properly sized therimal overload ‘
protection and other appurtenances necessary for the motor control
indicated. Tach inotor shall be of sufficient capacity to drive the
equipment at the specified capacity without exceeding the naineplate
rating of the motor. Manual or automatic control and protective
or signal devices required for the operation herein specified and
any 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 FACKAGT=, RECIPROCATING:

- 2. General: The chilling plant shall be one self-contained,
electric motor driven unit comiposed of a duplex open type compress-
ing component with individual motor s, chiller, condensers, oil heaters,
operating and safety controls, refrigerating piping, and instrument
and control piping. The entire unit shall be a factory asserabled and
factory tested packaged water chiller plant completely 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 compressors shall be of equal capacity,
produced by the samie manufacturer and of the same series of the manu-
facturer's production. %ach 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 compressor 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.¢compressors shall be of monoblock design.
The compressors speed.shall be 1150 r.p.m. The compressors shall
have light weight alloy autornotive 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.
"Zach crankcase shall be fitted with a suitable heater to prevent high
concentration of refrigerant in the crankcases during shut-downs.
Tach compressor shall embody such features as high-to-low side
. spring loaded relief with an automatic reset for protection of the
compressors against abnormally high discharge pressures; suction
strainer with an oversized fine mesh strainer located in the suction
manifold; oil gauge and sight glass with shut-off valve; pressure dif-
ferential manual reset type oil failure switch to respond to pressure
differential between oil pressure and suction pressure and to protect
‘the compressor by stopping the motors on reduced oil pressure;
compressor capacity control by internal discharge pressure actuated
unloaders perrmitting no-load starts and positive capacity control;
shut-off with cap seal, back seating valve.

C. Water cooled condenser: The condenser shall be two in
nuinber, _two-pass type ‘,ccnstructe“crby straight tubes copper finned.
The condensor heads shall be removable. The design shall be such
that the tubes be kept free of liquid refrigerant to maintain maximum
condensing surface. The condensors shall be fitted with three test-
cocks for easy liquid level dsiermination. The maximumn pressure
loss through the individual condensor shall not exceed 7. 8 feet head.
The condensors shall be A, 5. M., E, constructed and bear the A.5. M, E,
-stamp or inspected and certified by one of the aforesaid inspection
services, The condensors shall be constructed for 300 pounds work-
ing pressure on the shell side a'ld 125 pounds on the tube side--
minimum scaling allowed is ¢ 1.

d. Chiller (evaporator): The chiller shall be two circuit
expansion with tubes formed by U-bend ends and guaranteed against
..Central Refrigeration System
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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
. '340F, The chiller shall be A, S.M.E. constructed, and béar the
A.S. M, B, stamp or inspected and certified by one of the afore saxd
inspection sétvices. The chiller shall be suitable for a workma
pressure of 150 pounds on the tube side, and 125 pounds on the shell
side. The allowable :fouling factor shall be ..0005. The chiller shall
be of a'capacity to.cool 300 g, p.m, .of water from 53°F. to 45°F,
with 300 g.p.m1. oficondensor water at 850F, :to 95°F,, 1059F,
' condenSmg ten;pesﬁ’é.ture. : SRR ‘

fe.

“Controls, control panel and gauges: Tach water ch1111ng

*. anit shall be provided with operating and safety controls of the elec-

tric or pneumatic type properly coordinated with the temperature con-
trol system specified in SECTICN: AIR-SUPPLY AND DISTRIBUTICN
SYSTEM (FOR'AIR CONDITIONING 3YSTZM). FEach unit shall be pro-
vided with a factory piped and wired control panel fitted with a dis-
charge pressure gauge, suction pressure gauge, oil pressure gauge,
high pressureicutout, low pressure cutout, oil-pressure differential
switch, low temiperature cutout,” compressor operating control, Hand-
- Off-Auto switchy and any other relays or appurtenances necessary for
‘;"safe controlledchiller operation. High pressure cutout shall actuate
a 4 inch diametér alarm bell. Transformer for bell circuit shall be
provided if required. System capacity control, suction or temperature
actuated, shall’be provided to adjust the comipressor capacity in
accordance with the system load, and to automatically recycle the
system on power interruption., Systein shall be provided with at least
one step of 50 per cent autornatic capacity reduction. Capacity reduc-
tion imay be provided by cylinder unloading, by sequence operation of
not niore than two equally sized compressors, or by a combination of
the two rnethods :

£ Hlectric motors: The electric 110tors shall be. su1table

for the electric power characteristics as specified in SECTION:.

ECTRICAL WCORK, INTERIOR. The motor shall be constant
speed, 1150 r.p.mi., squirrel cage induction, open.enclosure,
individual motor per compressor, 50 horsepower each, low starting
current, normal torque type, direct connected to the compresser. by
flexible coupling.. The miotor starter shall be magnetic reduced
voltage or increiment starting type with general purpose enclosure.

‘ Central Refrigeration System
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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 recormmended by the compresser manufacturer unless indicated
otherw1Se to provide completely autornatic operatlon of the refriger-
ation systermi., .

g. Chllnng pla.nt foundatxon' ‘The chilling plant foundation
shall be mounted on a concrete base the length and width of the unit
and extending 12 inches above the floor line. The foundation shall be
independent of the basement floor construction and shall be poured .
frorn a su1tab1e depth of excavation on a hand tamped sub-grade prior
to the pourmg of the floor. A joint for caulking with flexible mate-
rial shall be left against the foundation when pouring the concrete
basement floor. :

‘ " h. Tools: The contractor shall provide sufficient special
tools as recomamended by the manufacturer for field maintenance of
the chilling plant. Tools shall be mounted on a neat appearing tool
board near the chilling plant or contained in a suitable tool box ap-
' proved by the Confra.ctmg Cfficer,

i, Mount: The chilling plant shall be factory a.sserubled on
and within a set of sills and framework constructed of structural
steel. The mount shall be of sufficient stiffness to arrest any
_ tendency to vibrate unduely or weave in handling or running. The’
members of the mount shall be so arranged and located to perrnit
room for the handling of tools in maintenance work. The entire
pla.nt as a unit.shall be mounted on vibration isolators of suff1c1ent and
published load ratings.

J. Insulation: Insulation shall be provided for all suction
E:‘pxplng from the evaporator to the compressor in confornla.nce with
the insulation as hereinafter specified,

k. Factory supervision: The n:anufacturer shall furnish
without expense to the Governimient the services of a factory trained
erection engineer for a minimum of one full workmg da.y to advise
on the following: '

(1) "Zrection Alignment, leveling, testing, cleaning the
interior, use.of oil, and dehydrating.
- (2) Charging: Charging the plant with refngerant
(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 equlpment
Central Refrigeration System
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32-9 CCOLING TOWER: - | ‘ [

: a. The contractor shall furmsh and 1nstall as .shown on the
- plans, a Baltimore Aircoil Company, Inc,, or approved equal, draw-
thru type cooling tower. The cooling 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-
structmn throughout and all parts f1mshed inside and out51de with zinc-
Cnroma‘hzed alummum pamt : : :

~ . b Pan section: The pan shall be constructed of not less than
1/8" gauge botfonn and sides hot-dip galvanized steel, Standard acces-

sories shall include large area lift-out strainer with closed 16p to pre-
vent cav1tatlon, ‘viaste water bled line with valve, and conupo’und lever

brass make- -up valve with seamless copper float ball

c. Casmg The casing above‘ the'fp'aLn shall be constructed of not
less than 12 gauge ends and 14 gauge sidd’s’ ‘hot-dip galvamzed steel.

o d. Fan sectlon The fan section shall have forwardly-curved
centmfugal fans, statically and dynamically balanced. Fans and hous-
ings shall be constructed of hot-dip galvanized steel finished with a prime
coat of zinc chromate followed by a second coat of zinc- chronlanzed
alunnnu:n paint,

e. Fan motor and drive: A drip-proof ball- bearmg fan motor .
shall be furnished having a "Special A" tropical insulation. - The motor
shall be suitable for operation on 208 volt, 60 cycle, three phase current
and shall be mounted on an adjustable miotor base. A multi-groove-
V-belt fan drive shall be furnished, designed for not legs-than 120%
of the motor, narneplate horsepower. The drive shall be ,covered by a
hot-dip galvanized guard,.

f. Wet deck surface; The wet deck surfaCe shall be all steel
for protection agaiust fire, fungus attack, warpage, and chan fe in weight
due to water absorption. It shall be made of not less than.24 gauge hot-
dip galvanized, wave- formed steel and further corrosion protected by
dlppmg in zinc chromate 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 removable orifices. A :

h. Eliminators: The eliminators shall be constructed 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 a.nd sha.ll be. removable in easﬂy handled sections.

32-10:. PUMPS shall be.split case, enclosed 1nlpeller, non over-
loading, centrifugal type, Casing, bearing housings, and base shall be
cast iron. High:pgints in the casing shall be provided with maanual air

vents; low points shalk be provided w1th dram plugs Shaft seal shall .
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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,

“Tach pump shall be direct connected through a flexible coupling to an
electric miotor operating at not over 1750 r. p m:, Pump shall be acces-
sible for servicing without disturbing piping connectlons Pump and
miotor shall be mounted on a cormmon cast iron base having lipped edges
~and tapped drainage openings. Pump 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 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 coin-
pressor motor if required for the unit furnished. Purmp motors shall
have ample capacity to prevent overloading with pump operating at any
point on its characteristic curve, and shall have splashproof enclosure.

-~ Miotor starters shall be across-the line type with general purpose en-

closure. Fuinips skail be installed on suitable foundations, properly
leveled, grouted in, and realigned before operation, in accordance
with the manufacturer's instructions.

32-11. WATFER PIPING, VALV S AND ACCES30ORIES:

a. Pip'e and fittings:

_ (1) Condenser water piping shall be standard we1ght 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 3YSTZM: (FOR AIR CCONDITIONING
SYSTEM). ' '

b, Valves:

(1) Gate valves 2 inches and simmaller shall be bronze,
threaded connection; over 2 inches shall be flanged cast iron,

(2) Glove valves 2 inches and smaller shall be all brass
threaded connection; over & inches shall be flanged brouze connections.

(3) Check valves over 2 inches shall be iron body, brass -

trim, flanged connection,
(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:

. (1) General: Pipe shall be cut accurately to measurements"’
established at the jobsite and worked into place without springing or
forcing, properly clearing all windows; doors and other openings.
Central Refrigeration System
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Cutting or other weakening of the building structure to facilitate piping
installation will not be permitted without written approval of the Contract-
ing’ Officer. Pipes shall have burs removed by reaming and shall be so
installed &s'to permit. free expansion and contraction without damage to joints
or hangers, - Changes in direction shall be made with fittings, except

that bending of pipe will be permitted, provided a hydraulic or mech-

. anical pipe bender is used and wide sweep bends are formed. Bent pipe‘
showing ‘kinks, wrinkles, or other malformation will not be accepted.  All
piping shall be installed with sufficient- p:tch to insure adeguate drainage.
All 1low points shall ‘be properly flashed. Open ends of pipelines or
equipment shall be properly capped or plugged during installation to keep
dirt and other forelgn material out of the system. S

(2) Joints

R S (a) Screw ]o,nts shall be made with tapered threads

: properly cut conforming to the requirements of Federal Specification GGG-P=-
351, Joints shall be made tight with g stiff mixture of litharge and -
glycerin or other approved thread joint compound applied with a brush to
the malé threads only. ‘Not more.than three threads. shall ‘show after the
joint is made up. :

] (b) Welded joints: ' Joints shall be fusiun “welded in
accordance with American Standard B3l.l, section 6, unless otherwise re-
quired. Changes in direction of piping chall be made with welding fittings ‘
or bends only. Mitering ornotching pipe to form elbows or tees or other
similar tvpe construction will not be . permitted. Branch connections shall
be made with welding tees or forged welding branch outlets.e

» : (c) TFlanges and unions: Flanged joints ‘shall be faced
‘true, provided with 1/16 inch asbestos .gaskets, and made square and tight.
Union or flange joints shall be- provided in each line immediately pre-
ceeding the conneztion to each piece of equipment or material requiring
maintenance such as pumps, ccoling tower, condensers, control valves, and
othexr similar items.

(3) Valves in horizontal lines shall ‘be installed with stems
horizontal or above. Isolatzon gate valves shall be installed on each side
of each piece of equipment such as pumps, condensers, cooling towers, and
other similar items; and at-any “other points indicated or required for
maintenance draining or isolation. Each valve except check valves shall
be identified with not less than a 2 inch diameter brass tag correctly
stamped to explain the valve function and numbered for identification.

Tags shall be secured to.the valve with 18 gauge copper or brass wire..

(4) Pipe supports:

L . (a) Suspended horizontal piping shall be supported by
ad justable hangers. - Chain, wire, strap, or other makeshift devices
will not be permitted with' roller type hangers or supports. A1l pipe'
shall ha e 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 1{ gauge galvanized steel and length as recommended by S
the insulation manufacturer, shall be placed beween hangers and insulation.
Supports or hangers for uninsulaéted copper lines shall be copper coated,

and lead sleeves shall be provided between the pipe and the support or .
hanger . e

.(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. e

(5) Pipe sleeves: Pipe passing through walls, ceilings, or i
floor shall be provided with pipe sleeves poured or fitted in place at Ak
the time of construction. Each sleeve shall extend through the respec=-j et
tive floor or wall, and shall be cut flush with each;surfacé:unless other-
wise required. Unless otherwise specified,sleeves shall be of such
size to provide not less than.l/2 inch clearance between uncovered
pipe and sleeve or covering and sleeve., ' Sleeves in bearing walls shall
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 mater1a1

(6) Escutcheons shall be provided at all finished surfaces =
where exposed.plping, bare or covered, passes through floors, walls
or ceilings. Escutcheon shall be fastened securely to pipe sleeves or
to extension of sleeves. without any part of sleeves being visible. TWhere
sleeves project slightly from floors, special deep type escutcheons shall
be used.

32-12. 'THERMOMETERS shall L& 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 read. Thexmometers shall be located
specifically on, but shall not be limited to, condenser water lines
entering and leaving condenser, chilled water lines entering and 1eav1ng
evaporator.

32-13. CONTROLS:

-a. General: Autdmatic 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 DISTRIBUTION: SYSTEM (FOR AIR CONDITIONING SYSTEM).

Central Refrigeration System
For Air Conditioning System

32-12



. Condensing temperature:  Control and other devices necessary
shall be prov1ded to perform the following functions. :

(l) Haterx cooled condenser .0n a decreaSe in water temp~-
erature leaving the. condenser, the cooling tower .fan shall be deenergized.

Control shall be set for 105 degress F. refrigerant condensing temperature. ‘

P .
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32-14 INSULATION'

‘ a. Piping shall not be insulated until -after the pipes have been
proved tight urder the required test pressures.--Chilled 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 o6f 2-% mil thick aluminum foil or laminated 1 mil thick
aluminum foil reinforced with glass yarn. . Jacket or wrapping
material shall be, lapped not less than 1% inches at each joint and sealed
with an approved noncombustible adhesive suitable for the jacket material,
Insulation shall be secured in place with-aluminum bands not less than
0.005 inch thick, not less than 3/4 inch wide, and spaced not over 12
inches on centers. . Fittiugs and valves shall be covered with the same
material of the same thickness as the pipe insulation and-sealed with an_ -
approved vapar sealing tape and a hard smooth surface of approved insula-.
ting cement., Covering shall be finished neatly at pipe hangers and shall
be terminated neatly on the ends.of the unions with insulating cement,

porators shall be insulated with a 2 inch thickness of
cork, cellular glass, polystyrene, synthetic rubberlike cellular sheet,
or mineral wool, -If. combustible insulation is’ used, the insulation shall

be protected by .-jnot lighter than 24 gauge (O. 0285 inch in nominal thick-. .~

ness) galvanized steel jacket. Insulation shall be secured in place with
lacquered bronze, black japanned steel, or aluminum bands mot less.than
0.005 inch thick, not less than 3/4 inch wide, and spaced not over 18 inches
on centers., Noncombusitble insulation pervious to moisture shall be - :
covered with a vapor barrier Jacket of not less than 2% mil. thick alum- -
inuih foil or laminated .1 mil thick aluminum foil reinforced with glass yarn
lapped and sealed Vﬁth an. approved noncombus1tb1e adhesive suitable for
jacket:material., - - - .. .

32-%. EQUIPMENT INSTALLATION: Necessary supports shall be’ provided
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 properly isolated from the building -

/I'structure by means of approved vibration absorbing foundations. Each

foundation .shall. include an adequate number of standard isolation units
which ghall consist of machine and. floor or foundation fastenings, together

with intermediate isolation material - The isolation units shall be standard-

c¢ataloged products with published load ratings. A1l other floor: mounted
equipment shall be set on not less than a 6 inch concrete pad dowelled in
place. Foundation drawings, bolt setting information, and foundation bolts
shall be furnishe.!' for all equipment indicated or required to have concrete
Cenfral Refrigeration System
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foundations., Concrete for all foundations shall be as specified in
SECTION: CONCRETE.

32-15, ACCESS PANELS shall be provided for all concealed valves,
controls, or any item requiring inspection orxr 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 WORK,

© 32-17. 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 shall 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 water and ‘electricity.

b. Hater piping: Condenser and makeup water piping shall be
tested hydrostatically and proved tight at a pressure not less than 1% times
the maximum operating pressure of the system for a perlod 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, rewelding 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 who shall be given
2 days notice before any test is to be conduwcted. Water and electricity
required for the tests will be furnished by the Government. 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 cover a period of not less 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-:i. TEST DATA: The contractor shall provide the Contracting
Officer 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 system:. ,
Central Refrigeration System
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'”Water quantity'and{temperature-On.and bff_of the'chiller.

The position of the capacity reduction gear, machine Off
one-third loaded one-half loaded .etc...

Conden51ng temperature and pressure.
Running current of all motors. .

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

Ihe refrigerant used in the system.

The above 1nformation shall be taken at least three different times_at
outside drynbulb Lemperatures that are at least 5 degrees F apart. :

32fl9 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 accordance w1th Military Specification MIL-T~704., - Surfaces: '
with rust inhibitor treatment shall not be blasted : e

Fan scrolls interior and .exterior
Steel cooling tower casing exterior.

The color of the paint shall be the manufacturer s standard color. "

b Factory finish coats: The follow1ng items shall be cleaned
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.

Control devices

Package liquid chiller

.Pumps . A
c. Field Painting‘. All-ferrous netal not specified to be paiutet
at the Factory shall be prlmed in. accordance with SECTION:. . PAINT=

ING;' ‘PROTECTIVE, ON METAL "Finish painting is specified in SECTION PAINT~
ING, GENERAL, . S

32-2(C. OPERATING AND MAINTENANCE;‘_INSTRUCT-IONS compﬂ.-ete_ for each piece
of equipment and bound in book form, and approved wiring diagrams, re-
frigerant and wateriflow diagrams, and control diagrams of the entire system
framed under glass, shall be posted at locations designated by the Contract-
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ing Officer. Operating instructions explaining 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 diagrams. Upon completion; a competent engineer shall be provided
by the contractor for a period of not less than one day to instruct a
representative of the Government in the operation and maintenance of the
air conditioning system, '

32-21, 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, either for beneficial use or. final
acceptance, whichever is earlier, against defective materials, design,
and workmanship:

Safety switches forlcentrifugal 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 guarantee perxod the affected part

or parts shall be replaced promtly with new parts by and at the expense
of the contractor.
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L T sECTION: 33

a0

. ELECERICAL WORK
33-1. SCOPE:
The work 1nc1udes the furnlshlng, of- all 1labor, materlals, tools, equip--
ment and serv1ces necessary for and reasonably incidental to the execution.
of all electrical .work .as shown on the drawings and-hereinafter specified.:
All work under this .section is subject to the terms and -conditions’:of the
contract and the GENERAL arnd SPECIAL CONDITIONS hereinbefore written' for
the entire work.

It shall be thé'Contractof's responsibility to note other sections of
the specifications to fully understand and determine the extent 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, which list shall not be construed as a complete

list of all work 1nc1uded . Any items not called.for in the -list:. but. which-

are specified and shown on the drawings, ~shall be included as required:to:
provide a complete and satisfactory installation of all electrical work.- ‘

Electric service and main service equipment, main disconnect,
emergency service equipment, main distribution panel, and
motor control center,

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 HEATING, 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 material 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,
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Cooperate and coordinate work with other ;fades‘A

General locations of various conduit runs and equipment as
shown on the drawings are diagrammatic only,‘thelr 1nstallat10n shall,
however, conform to conditions in the building, and any. necessary changes
to be made are subject to approval of the Contracting Officer and form a
part of this contract, Where interferences occur and work must be re-
located, same shall be relocated without additional cost .to the Contracting
Officer,

The draw1ngs are intended to indicate only the dlagrammatlc locatlon and
general character of the work included. Work indicated, but having minor
details obviously omitted or not shown shall be furnlshed and installed
complete to perform the full function intended, without extra cost to the
Contracting Officer., For building details, the Architectural 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 Contractor 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 equlpment and apparatus fur-

nished under other sections of ‘the spec1f1cat10ns shall

be provided under the electrical section of the
specification, All conduit and wiring not shavn 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 specification requirements, such items will be rejected.
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Shop drawings shall be submitted for approval prior to fabrication or
actual purchase. Five copies of each shop drawing shall be submitted.
Drawings shall be submitted asg;:soon as possible, , The contractor shall

be responsible for any delay in construction resultlng from not receiving

approved shop drawings as a result of not having submitted same or for
their late submission resulting in construction delays. Unless specified
elsewhere or called for -on theldraW1ngs, shop drawings will be requlred
for the follow1ng' : S . A

e Dlmmers. .
b. Dimmer control components.
¢. Main Distribution Panel.
d. Disconnect Switches.

e. Panelboards.- o

f. Lighting Fixtures.

33-3. ELECTRIC SERVICE: -

Main service equipment of the size and type shown on the drawings shall'}

be provided. Voltege characteristics shall.be 120/208v., three phase .
four wire. Four h-inch concrete. encased cement asbestos condult shall -
be installed by the Contractor from the C.T. cebinet to a p01nt one foot
beyond the building line 36 1nches below grade.

Emergency service equlpment of the type shown on. the draw1ngs shall
be provided. : )

33-k. VISIT TO SITE:

It shall ‘be the Contractor's respons1b111ty to viS1t the site of the
~work, compare drawings, and specifications and fully familiarize himself

with the work required. Failure to'do so will not relieve the Contractor -
from the responsibility of installing a- complete and satlsfactory job as
herein specified.

33-5. GROUNDING:

All grounding as redquired by the Natiohél ﬁlectrical Code and as herein
specified and shown on the drawings shall be furnished and installed.

"RLEGTRICAL WORK
33-3

RN



33-6, TELEPHONE SERVICE:

The contractor shall provide a complete empty raceway ‘system (minimum
3/4-inch conduit) to telephone outlets as located on the contract draw-
ings.” Conduits -shall be run to telephone equipment ‘space ‘in‘Mechanical
Equipment Room, -'Service conduit to C&P- Telephone Co. service’ shall be
2-1/2-inches and shall be extended as-required. SR

33-7, PANELBOARDS:

~.Main Distribution Panel shall be“braced for 100,030 A, asymmetrical and
shall be of the fused disconnect switch type ‘suitable for reject 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, QN13Panels as rev1sed for 1nternal brac1ng.~ '

208/120 Volt PanelboardS’ -Branch kixcuit 11ght1ng panelboards shall be
-of ‘the dead-front ‘bolted breaker type, mounted in a 'steel cabinet, with
trim and flush door. Panelboards shall have mains and lugs of rating as

- shown' on the drawings. .Bus construction shall conform to NEMA standards
for 240 volt A.,C, construction, with adjacent breaker poles ‘eoninectéd to
opposite phases, panels shall be in accordance w1th Federal Specification
WP 131a, Amendment 2, :

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

a, All breakers shall be of the following types
"E'. frame breakers having interrupting
rating of 7,500 amps 120 volts A.C. sym,
and 10 ,000 amps, 265 volts A C° sym° :

Panelboard Cabinets’ shall be constructed of code gage steel., Provide
necessary auxiliary bracing and supports to securely attach the panel-
.board to the cabinet and evenly distrlbute the weight on the supportlng
members, .

a,” Trim shall be constructed with flush type door complete
with flush type catches and locks. Provide two keys for
each lock with all locks keyed alike.

“b. Provide directory frame card and transparent non-breakable
plastic cover. "Directory of circuits shall be neatly
typed on the directory card to identlfy each c1rcu1t
conirolled.

¢, Cabinets and trims to have two coats of Sprayed on gray’

- enamel, » :

e
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33.8, MISCELLANEOUS CABINETS, TROUGHS, AND JUNCTION BOXES:

Miscellaneous cablnets, troughs, and junction boxes shall beymade of
code gage steel and shall be equipped with suitable screw on cover
plates. Covers. shall neatly fit the associated back box. ' -

1

33-9.  CONDUIT. §YSTEMS: L

Conduit shall Bé the product of a”feputable'manufacturer.' The uroducts
of Walker, General Electric, or National Electric Products Co, meet -
this requirement,

Conduit ‘type: Conduit for all electric light and power feeders and tele-
phone stubs. and .conduit within the floor slabs shall be rigid, heavy wall,
threaded type hot dipped galvanized or sherardized type. Conduit run
concealed above suspended ceilings but not concealed in slabs .may be in-
.stalled with electric metallic tx :bing (E.M.T.). Flexible metallic conduit
jumpers for motor connections shall be installed weather- tight where ex-

. posed or.subject to moisture. :

a,. Fittings for rigid heavy wall condult shall be of- the :
. threaded type. ‘
. b.. Fittlngs for electric metallic tubing shall be without
. .. .screws as manufactured by Tomic Sales & Ebgineering Co.
c. Fittings "for flexible metallic conduit shall have insulator ‘
liners. Where moisture or water-tight.raceway is used
appropriate fittings shall be used.

Minimum size: . Rigid conduit, flexible conduit and EMT shall not be
smaller than 1/2-inch trade size diameter, and shall be increased in

size as noted; or requ1red by Code to accommodate the number of wires
shown for each rune The Contractor may use multiple runs of small con-
duits, but in no case smaller than 1/2-inch size, to accommodate 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 shall have a neutral conductor in_ the run;

Conduit 1nsta11at10n: Conduits shall be run concealed or exposed 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. respective outlet with two locknuts and bushing. Provide,
where requ1red, suitable approved type .of bar hanger for support of con-
> duits.. .Conduits run in $paces above ceiling shall be arranged and co-
ordinated. for max1mum clearance between other trades, Conduits shall be
rigidly attached to. steel members in an approved manner, Conduit shall
be run to prevent trapping of moisture, Conduits shall be swabbed in an
- .approved.manner before conductors are installed, - An approved lubricant
msy be employed in - 1nstallation of conductors where required,

Flectrical Work
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Expanéibn'fittings: Where conduit crosses buildingvexpansion joints,
provide approved type of expansion fitting for each conduit, - -

[ g

Motdf~c6ﬁhééfipns: Connections to motors shall be made with as short

a -length of flexih1e<conduit'as practicable., Rigid conduit connections
to motors will not be permitted. :

Empty conduits: All empty conduits shall have a minimum No. 14 AW.G.
gage galvanized steel drag wire installed therein,

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

T

Undeféroﬁﬁd conduits: Conduits run underground shall be rigid heavy
wall steel conduit, :

33-10, OUTLET BOXES:
Qﬁfiét Boxéénto suit the requirements of each outlet éhall 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 tapared tapped threaded hubs for termination of
threaded conduit., Outlet boxes for flush floor installation shall be of
the watertight fully-adjustable type with flush cover,

"Size: 1In general;'butlet boxes shall be minimum‘é;inches:square,l-I/Z

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:

a, Where required, all flush-wall or ceiling boxes shall be
. fitted with a raised device cover for mounting flush with
. finished ceiling or wall line, _ ’

b. All ceiling and wall outlet boxes for lighting fixtures
shall be provided with a 3/8 inch size galvanized threaded
fixture stud.

c. Flush floor outlets, unless otherwise indicated, shall be
provided with a single 3-wire grounding type, 15 ampere,
125 volt, receptacle, with matc .ing plug and sealing ring
to provide absolute watertightness. -

Elect}ical'Work
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Box installation: Outlet boxes shall be installed in a rigid manner, either
by wood screws on wood, expansion shiclds on masonry, or machine screws
on steel work. e o : -

Outlet boxes occurring'in cinder block, structural or glazed tile con=
struction, shall be provided with a straight sided, square. corner,
“raised device plate of: sufficiant depth to place outlet box in void
‘space of tile or block.

33-11. PULL BOXES:.. . . o S e

Pull boxes shall be constructed of code-gage steel of not less than minimum
size required by Code.

4Pu11 bones shall be hot dipped galvanized after fabrication.

Unless otherwise indicated boxes shall be provided w1th screw fastened
covers. . C e

33-12. WIRES 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 Walker. Federal Specifications J=-C=~ 103b (2)

'Wire insulation: In normally dry locations, branch c1rcuit
conductors ‘shall. have type "RH' insulation.

Uire size: Branch circuit conductors shall be minimum No. 12 AVUG unless
otherwise noted. Feeder conductors shall be of the size shown. Branch
circuit conductors shall be minimum No. 12 AUG unless otherwise noted.
Feeder conductors shall be of the-size showm. Branch circuit home-runs.
‘to panel-board siiall be increased to minimum No. 10 AUG when the ‘length
exceeds 75 feet.q :

C6lor Coding ' All wires and cables shall be color coded in accordance
with the latest electrical code requirements.

Miscellaneous wire: Specific runs of ‘the wire for low voltage signal
system shall be of type and size as herein specified or as noted on
drawings. Uhere low voltage control system for certain equipments may be

required, wiring shall be as required by ‘the manufacturer of such equipment,

and 1nstallation shall meet the requirements of the Electrlcal Code.

33 13. SUITCHES

Switches shall be provided at all locations indicated on the drawings.
Tumblex switches: Flush tumbler sw1tches shall be rated 20 amperes
at 120-277 volts A.C. and shall be GE Co. 5951-1.

Flectrical Work
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In general; one switch shall be installed in a single gang space.

Yhere switches are installed subject to weather they shall be provided. .
with Binged-lid type weatherprcof device plates,

- 33=14, . SAFETY SWITCHES:

Safety switches shall be of the fusible or non-fusible type as noted on
the drawings, and shall be as manufactured by CicucralElectric, Vesting=
house,. or Bull-Dag, or approved equal, Switches exposed to the weather.
shall have weatherproof or  raintight enclosures. All safety switches -
shall be NEMA type "H" heavy duty, industrial type, main switch shall
be of the.bolted pressure 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 overioad elements in all three phases.

~ Disconnect devices where required by the Electrical Code shall be pro- .
vided whether shown or not shown on the drawings.

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.0. 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. Limitrons.
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.

53-16. WIRING DEVICES AND DBVICE 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 the type indicated 4

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

Manufacturer ‘ Catalog No.

G.E. | _ 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 O 040 inches
. Electrical Work
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L}

thick brass with satin aluminum finish; or finish as directed. . .
33217. - LIGHTING FIXTURES:

Unless otherwise noted, electr1cal contraetor shall furnish and 1nstall
complete with lamps, all lighting equipment as-specified and as showm- og
the drawings. Substitute units, if any,. shall be accompanied by sample
unit for test by the Government at’ the National Bureau of Standards.
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, Underwreters InSpection'
Label , :

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

All-ballasts, starters and lampholders in fluorescent lighting equip-‘
ment are to be Electrical Testing Laboratories and Underwirters'
Laboratories approved type H.P.F. quiet operating type (25-30 decibels),
unless otherwies 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 shall 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. , ' R - .

Vhere recessed fixtures are spedified for plaster or acoustical plaster
ceilings, fixtures shall be installed in rolled metal frames provided by
the fixture manufacturer. Cost of plaster frames and installation.shall
be included under this section. : .

. A1l metal surfaces of fixtures and plaster framesexcept. the non-ferrous
types, shall be treated and given rust inhibiting and.finish coat adher-
ence properties before ; finish coats are applied..  Finish coats of synth-
etic enamels are to be baked-on at approximately 320 degrees F.

'Each fixture shall be supplied with the necessary guards, straps, supports,
hangers, orvather miscellaneous materials .and devices to.install them in

a satisfactory manner. and to conform to the desired function 1n areas in
which they are installed

Where incandescent fixtures -are called for on the schedule which are
designed for larger lamps than noted, fixture shall be equlpped with
required socket extensions for- the smaller lamps,- Cn -

33-18. EMERGENCY & EXIT LIGHTING'

The contractor shall provide a complete emergency and exit lighting system

as indicated on the contract drawings. Emergency source shall be a switch
connected to the line side of the main switch and equipped with Buss-

~man Mfg, Co. limitron fuses. All wiring shall be run separately in rigid ‘

conduit. Flectrical Work
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33-19. SESCIAL LIGHTING FIXTURES - TYFES A, B, E, ANDR,

General: All miaterials shall be of the higest quality for the intended .
use, and only work of skilled artisans and competent mechanics will "~
be acceptable, Corrosion resistance and rmaximum durability shall,
be essential factors in the selection of materials. :

All parts shall fit accurately and shall be oecurely fastened in: place

All castings shall be of sound structure and shall be thoroughly: cleaned
and chased. Cold shots, mould shifts, cracks, gas holes, ‘mis-runs;, .
cuts and washes, and shrinkage cavities :may be ’ca'uQés' for rejection.
Supports and other major members shall be reinforced;’ as necessary, .
to assure stability and rigidity. Joints exposed to view shall be prac-
tically invisible. Where screws or bOlto are usedad fastenings they :hall
be obscured or concealed, and finished to match’ adjacent finished, parts.
Locknuts or similar devices shall be used on all screw fastenings. As-
seinbled fixtures shall possess adequate mherent strength to res1st
safmmg or deforination,

Canopies shall be constructed to afford easy atcess to electrical con-
nections. They shall be of ample size to cover properly the outlet
boxes, the electrical wires, and all attachments ‘Canopies shall be
made of castings or spinnings as indicated on drawings.

Chandeliers that cannot be packaged and shipped as complete units ready
for installation shall be shop-assembled to the éxtent necessary to verify
the accuracy of detailing and workinanship. All discrepancies, misfits,
misalignments, omissions and other defects shall be corrected in a
satisfactory .nanner before shipment. Such chandeliers and fixtures
shall be factory-wired, internally, insofar as practicable to miniinize
work at the site' All wiring devices, fastenings and other appurtenances
required for :atisfactory installation and operation shall be included in
each shipment, either as part of tht assembly or as : separatei.parts,

for field asseinbly. Chandeliers disassembled for shipment will be
re-assembled at the site by others under the supervision of the manu-
facturer,

Chandeliers that can be packaged and shipped as complete units shall
be factory-wired internally, fully assembled and, as shipped, shall
be ready in all respects for immeédiate 1nstallat10n

All internal wiring and all bolts, screws and'other devices: required
for fastenmg the fixtures to inasonry anchorage furnished and installed
by others .hall be provided under this contract,

Electrical Work
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Electrical appurtenances: Sockets, "shade- holders:and other appurten- .
ances -hall be mounted properly and seturely in'their respective opera-
ting positions. -Fikture wires shall be not less .than No, 18 AWG .
stranded copper -with 300-volt heat-resistant. 1nSu1at10n. Ends ef
strarnded" w1res ohai‘l”b'e soldered,. Joints in‘wiring. eha.ll be’ aoldered
and taped, or nade up w1tn approved nechanical connectors. vvhere
wire ‘muts dWre used, they s 1a11 be provided with a corrosion- res1stant _
metallic threaded insert, Wiring retainers shall be. provxded as neces-
sary to suH)ort and f1rm1y hold in: place,:in a neat and sat1sfactory “"

cnanner: al’l"in’ternal w1r1ng TS L

Dlhoent obserVance of a.ll apyhcable rules and recommenda.tzons of the
Nat10na1 mlectncal Code is nandatory :

1 H

Lamoholdere Unless otherwxse 1nd1cated on’'the.contract drawmcs,

i*incandescent lamp sockets-shall be of the porcelain-body type . sulta.ble
for the spec1f1c apphcatlons illustrated on the-contract drawmgs. »'I',hey_.
shall be securely held in place by locking bushings or locknuts.

Materials. and processes: Brass castings shall be made froin the follow--

ing copper- oa.se alloy with composition mamtamed w1th1n commercxal

tolerances IR e R : L.
T Copper - . 65 percent
a Manganese ' .7.percent
Lead . . ° - 1.3 percent "
Zinc L - 33 pe'rcent

i
. i
..'.lx-n

Samplea of other copper-base alloys may be cons1dered upon rece1pt
from the manufacturer of the cornpositions and properneo of proposed
subst1tutea : -

o 0 .
.o £y LA

All me tal ha.ll be new. ulate rxal Al castmgs shall be _'"a;.lloyecl' frompure

metals.:

v o (R b

Brass castmgs Jhall be a rminimum of 3/16” t‘hlckness at any Pmnt and
of greater thickness as required for strength, or as required as part of
the design. All castings shall be made.in French moulding. sand; the

moulds properly drxed overmght to insure ;-harp. detauls castmgs Adef-b"‘,!

oot

quate prov151on ahall be made for the. :hrmkage of: metal

o1 [

Castings: shall e, of unifor.n quality, free from injurious blownoles,

porosity, shrmkage cracks, and other defects Hand chasmg of a e

ineticulous character WIH be requ,u'ed on all castings.

Electmcal*Work : | |
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Turned brass f1tt1n; s, Z 1nc 1es d1ameter or under, _ sha]l ke .qade 'of fiee -
turning brass rods, either hand-turned or by screw urachlne w1th proper
shapmg and formin? tools ’

After brass castings, tubes,_ rod fittings," spin‘nings, and all other parts -
have béen chased, ground, filed, fabricated and thoroughly cleaned,’
they. shall be polished and highlighted and shali be completely and uni-
forinly coated with Maas and Walstein Durachem clear baking synthetic -
#Y-291, or equal -y spraying and then baked for a minimum of 10 rnin-"
utes at 325° F. Sa:.nples of the finish shall be suormtted to tne arch1tect
and engineer for electlon and apgroval : b

Sections of parts shall be assembled by reasonably invisible bolting or
machine threads. All joints shall fit tight, smooth and even. Where
brass parts are joined to other metals, particularly steel, insulating
coating or other dielectric material shall be employed to prevent
electrolysis. All screw fastenings shall be non- ferrous ‘Oor corrosion
resistant. ' : ‘

Ferrous imetal parts shall -be "Bonderized" or"gi\;e'n a phosphatic treat- -
inent before priming and finishing. Where light-reflection depends upon -/
the finish this shall be pure white, glossy, baked enammel. ' '

Maintenance: All designs shall provide for safe and easy replaceinent
of lainps, sockets, and other expendable parts, Simplification of main-
tenance operations shall also e a criterion for all designs. Froper
imple.nentation: of these ob_]ectwes chall be gwen special con51derat1on '
in the executlon of ‘the work spec1f1ed under this oectlon

M-odels :. Final finish on all- castings; extrusions, spinnings and other
exposed metallic parts shall be of uniform color,: pohshed or satin
finish as specified on drawing.

Exterior Frescolite B-6385 Bracket Type R

Front of Boxes Frescolite C-6384 Chandelier Type A
Foot Lights Frescolite G-6387 Type E

Around Balcony Frescolite B-6383 Bracket Type B
33-20. DIMMERS AND DIMMER CONTROLS

Dimmers shall be of the type indicated on the contract drawings, and
shall be of the toroidal wourdauto transfor.ner type, with a carbon brush
in direct contact with the exposed commutator surface of the coil. Exter-
nal resistances in the brush circuit will not be permitted.
Electrical Work::
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Motor driven dimmers zhall be connected through the necessary gears

to a two-winding synchronous, reversible motor to perinit raising or
lowering of the lights connected to the dimimer. Dimmers shall be pro-
vided with a raise-lower pushbutton for remote mounting, Ahead of the
motor operated dimmer a rerote control switch shall e provided., The'
switch shall be electrically operated, :.iiechanically held with rating as
indicated on the contract drawings. Switch shall be similar or equal to
Bulletin 900 series in NEMA 1 Enclosure as manufactured by Autoinatic
Switch Co,

Provide a 2 pole inomentary contact, .mechanically interlocked push-
button similar or equal to Automatic Switch Co. Type A control station
for remote mounting. :

33-21. GUARANTEE OF WORK AND MATERIALS:

The Tontractor shall guarantee for one year fro w date of final accep-
tance of the entire work all inaterials, equipment and work furnished
by him, The Contractor shall correct, at his own expense, all poor,
defective and inferior materials and workinanship, defects, and other
faults of any kind arising therefrom, as directed by the Contracting
Officer,

33-22. FINAL INSFECTION AND TESTS.~

Final inspection and tests shall be inade 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 and regulations of the National
Board of Fire Underwriters and Local Municipal Department issuing
coinpliance certificates before final payuient is made. The Contractor
shall provide all labor, materials, insttuments and miscellaneous equip-
ment for tests as directed and :requirec?. '

SN Electrical Work
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STANDARD FORM 21 REFERENCE
JANUARY 1961 EDITION X

GENERAL SERVICES ADMINISTRATION . B I n F n R M : ..
@ e e a (CONSTRUCTION CONTRACT) 1¥B 2649

DATE OF INVITATION
Read the Instructions to Bidders (Standard Form 22)

This form to be submitted in DUPLICATE September 25, 196)-1-

NAME AND LOCATION OF PROJECT NAME OF BIDDER ( Iype or print)
Restoration of Ford's Theater,
511 Temth Street, W. W.
Washington, D. C.

{Date)

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

In compliance with the above-dated invitation for bids, the unders:gned 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, drawmgs,
and conditions, for the following amount(s)

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

LWMP SUM BID
DOLLARS ($
(Words) (Figures)
PILING (See Paragraph "J", Page L4-11):
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 6therwise 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.

21-1068 (Continte omn ather oide)



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 D is, D 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 sano;m For additional :nformat:on see gdoverning redulations of the Small Business

Administration.) \_ $7, 500 000.

(a) That he D has, D has not, employed or retained any company or person (other than a full-time bona fide
employee working solzly for the bidder) to solicit or secure this contract, and (b) that he D has, D 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.

(2

'

(For interpretation of the representation, including the term ‘‘bona fide employee,’”” see Code of
Federal Redulations, Title 41, Subpart 1-1.5.)

(3) That he operates as an D 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 ( Ty pe or print) FULL NAME OF ALL PARTNERS (Type or print)

BUSINESS ADDRESS (Type or print)

BY (Signature in ink. Type or print name under signature) )

TITLE (Type or print)

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

MARK IN LOWER LEFT-HAND CORNER: ADDRESS ;

"Bid for Restoration of Ford's Theater, National Cepital Office
511 Terrbh Street, N.W., Weshingten, De C., . Design and Construction
IFB 2849." Room 22k

.'LlOO Ohio Drive, SW.
shington, D. C. 202k2
CAUTION: Bids should not be qualified by excsptions to the bidding conditions.




ATTACHMENT TO BID FORM

Bidders shall check the appropriate blocks in the following repre-
sentation in accordance with Federal Procurement Regulation Notice
No. 7 dated February 4, 196L:

The bidder (or offeror) represents that he ( ) has,
( ) bhas 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

( ) nas, ( ) has not, filed all required compliance
reports; and that repfesentations indicating submis-
sions of required compliance reports, signed by pro-

posed subcontractors, will be obtained prior to
subcontract awards.

Nu136






STANDARD FORM 21 REFERENCE
JANUARY 1961 EDITION

GEN TRATION .
® FeD. pRoc REG. (01 CFR) 1160 (consg nlugnorn ocgu'rdmcr) | 178 28k9

DATE OF INVITATION
Read the Instructions to Bidders (Standard Form 22)

This form to be submitted in DUPLICATE September 25, 1064

NAME AND LOCATION OF PROJECT NAME OF BIDDER ( Type or print)
Restoration of Ford's Theater,
511 Tenth Street, N. W,
Washington, D. C.

(Date)

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

LIMP SUM 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/L4" 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.

n1-108 (Contirmnite aorn nthar arcda)



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)

(2)

@)

That he D is, D 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 $890M800. For additional information see governing regulations of the Small Business

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

(a) That he D has, D 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 D has, D 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.)

That he operates as an D 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 ( Ty pe or print) FULL NAME OF ALL PARTNERS (7Ty¥pe or print)

BUSINESS ADDRESS (Type or print)

BY (Signature in ink. Type or print name under signature) ]

TITLE (Type or print)

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

MARK IN ILOWER LEFT-HAND CORNER: ADDRESS ¢
"Bid for Restoration of Ford's Theater, National Capital Office
511 Tenth Street, N.W., Weshington, De C., . Design and Construction

IFB 28)4-9 Room 224
, e uoo ohio Drive, SW.

on, D. C, 20242
CAUTION: Bids should not be qualified by exceptions to th ngitddmg conditions.




ATTACHMENT TO BID FORM

Bidders shall check the appropriate blocks in the following repre-
sentation in accordance with Federal Procurement Regulation Notice
No. 7 dated Pebruary 4, 196L:

The bidder (or offeror) represents that he ( ) has,
( ) has not, participated in a previous contract or
subcontract subject to either the Bqual Opportunity
Clause herein or the clause originally contained in
Section 301 of Executive Order No. 10925; that he

( ) bas, ( ) has not, filed all required compliance
reports; and that repfesentations indicating submis-
sions of required compliance reports, signed by pro-
posed subcontractors, will be obtained prior to
subcontract awards.

hu136






I
STANDARD FORM 21 REFERENCE
JANUARY 1961 EDITION

GENERAL SERVICES ADMINISTRATION :
FED. PROC. REG. (1 CFR) 1-16.40 (cousenlugnoﬁa ocgN’TdRAcr) IFB 2849

DATE OF INVITATION
Read the Instructions to Bidders (Standard Form 22)

This form to be submitted in DUPLICATE September 25, ]_96)4-

NAME AND LOCATION OF PROJECT NAME OF BIDDER ( Type or print)
Restoration of Ford's Theater,
511 Tenth Street, N, W,
Washington, D. C.

{Date)

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

LIMP SWM BID
DOLLARS ($ )
(Words) (Figures)
PILING (See Paragraph "J", Page L-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.

01-=108 (A termire o nthor ocrlal



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 D is, D 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 saomm For additional information see governing regulations of the Small Business

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

(2) (a) That he D has, D 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 D has, D 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.) I

(3) That he operates as an D individual, D partnership, D joint venture, [:l 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 ( Ty pe or print)

BUSINESS ADDRESS (Type or print)

BY (Signature in ink. Type or print name under signature) ]

TITLE (Type or print)

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

MARK IN LOWER LEFT-HAND CORNER : ADDRESS:

"Bild for Restoration of Ford's Theater, Netional Capitel Office .
511 Tenth Street, N.W., Weshington, D« Cs, . Design and Construction
IFB 281&9. : Room 224

aon llOO Ohio Drive, SW.

ngton De Co 20242
CAUTION: :Bids should not be qualified by exceptions to the bidding conditions.




ATTACHMENT TO BID FORM

Bidders shall check the appropriate blocks in the following repre-
sentation in accordance with Federal Procurement Regulation Notice
No. 7 dated Pebruary 4, 196k:

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

( ) bhas, ( ) 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.

lhbl3s§






