
INOIAN BTNX AT AMAAIA CITY

Aud-t{ql- d-Au!s!s

1, 9!!tttl
1,1 The work under this palt shall consist of fumishing labour mate als, equipm€nt and

appliances as sp*ified necessary and required to installalslEet m€ta and other allied wo.k
to make the air @ndLtioning slppy, ventllating,:nd exhaust system ready for operaton a5

x.2 Except as oth€rulse spec fied al duct work end related ltems shell be in ac@rdance wLth
the* sp€cifications.

1.3 oud work sh:ll mean all ducts, csings, dampers, aeess dooB, joints, stitreners and

2, Dclll!.alsldt
2.1 The ducts shal be fabri.ated t6fr galvanized steelshe€ts cl.ss VIII conforminq to lss:277-

1962 {Evis€d) or aluminum sh€ets conrorninq to Issr737-19ss (wherever auminum
ducts are specined),

2.2 all dud work, sheet metal thickne$ and fabncation uness otheMise d rected, sha skl.tly
m*r requir€menrs, as described in Is:655-1963 with amendrent-I (1971edlton)

The thlckness ofthe sheet shall be as rollows:

Size of Duct sheetThickness Type oflo nts B?cing ifany

2.2. Up to 750 mm 0.63 G.L Frange

2.2. 7516frto o.80 25r25x3 mm 2tx25x3 mn at
2mm

2.2, 1001 mm to 0.30
3mm

2.2- 1501 frm to 1.00
4mm

1OOO mm An! e iron frafre th€ rate of I M

with 3 mm dia frcmjoints
nuts & boLts

40x40r5 mm 40x4oxs mm at

Ansle non frame the Ete of 1 M

with 3 mm dia fiofrjoints

50x50x5 nfr ,ox40x3 mm at

Angle iron frame the rate of 1 2Il
with 10 mm dra to be Braced
nlts & bolts at oiagonally

2,2, 2251 mm and 1.25 50rs0r6 mm
5mm
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2,3

3.2

and bracings for sh€et met:l ductwork shall fufther conform to

Angle ron frame the rate of 1,6 M
with 10 mm dia fbm jornts

du.twort does not ertend outsde and beyond

Ducts arger than 600 MM sharl be co$ brokeni duct sections up to 1200 l4M lenqth mav be
used with bracing ansles omitted.

chanqes in section of ductwork shall b€ atrected by tapering the duds wth as lonq a taper as
possible, Al branches sha I be taken otr at not more than 45 OEG, Angle from the axis ofthe
main duct unlessotheRise approved by the Engineer In Charge.

AL dlcls shall be supported from the ce ing/slab by means of M.s. Rods or9 MM (3/3 ) DIA
to R.c. srab usrns metal c

Illtdlrtiolr
Durinq the @nstruction, the conhactor shalltemporar y cLo* duct op€ninqs with sheet metal
@vets to prevent debris'enterrng duds:nd to maintain open nq straight and square, as p€r
d rcction of Enqineerln-Charqe,

Great care shou d be taken to ensur€ that th€
heigh! lLmits as noted on thedrawinqs,

Allducrwork shall be ofhigh quality approved
or peelon bending orfabrl@tion ofducts. all

Tte ducts shall b€ r€ in forced with structured
secured In obce so as to svoid vibrat on ofthe duct

lalvanLzed sheet steel guaranteed not to crack
Joints shallbe airtiqhtand sha lbe made n the

memb€B where necessary, and nust be

Al alr turns of45 degres or mor€ shal nclude cuNed metalblades or vanes aiianoed so as
to permit the af to make the abrupt turns without an epprccable tu.bllence. Tlrning vanes
shal be*curelv fastened to Drevent nose orvlbration.

The duct{ork shall be varied in shaDe and posLtion io lit actual conditions at building site All
chances shall be subjected to the approva of the Enq 

^ee.ln 
charqe, The contractor shall

verlfy aLl measurements at site and shall notit the Englneer tn Charge of anv diftl.ultv Ln

.arryrng out hiswork before fabn@uon.
Sponge rubber or approved equal laskets of 6 Mlt marLmum thickn€ss shaLl b€ Installed
between dud flanqes.s welas between al conn€ctions ofshe€t metalducts to walls, floor
columns, heater casinqs and flter casings. Sheet metal .onnect ons shal be made to walls
and floo6 by meahs of wooden member anchored to the buildinq stru.ture wlth anchor bolts
and with thesh€etscrewed to them.

Flanges bracings and supoorts are to be back, mld steel and are to be pa nted with rust
orcof orimer on allsufaces before erection, Accessories such as damper bades and acc€ss
panels are to be of materials of approp ate thickness and the finsh srmiler to the adlacent
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3,3

ioints requlring boltin! or rivet ng may be rixed by Hex.qon nuts and boltsj stove bots or
buck bolts, riv€ts or closed cenke top r vets or spot wetd nq. Setf-tappinq screws mlsr not be
used, alljointing materal must have a fnish such as cadmium pratinq or Galvenized:s

3.10 Fre retardinq feriblejo nts rs to be fitted to the suction and dervery oraL rans. The materal
is to be normally doubl€ heavy canvass or as direded by Engin€er In charce. on arrcncuar
sp gots the fexible materials are to be screwed or c p band wth adjusteble screws or toggLe
fitung, For rectanquler ducts the material s to be flanged end bolted w th a backing nat or
bolted to matinq flanqe wth back n9 flat.

3.11 lhe flexiblejoints are to be not l€ss than 75 Mn and not morc than 250 Ml.4 between feces.

3.t2 The ductwork shou d be cared out in a manner and at such nme as not to hinder or d€ ay
the workofthe otherag€ncies especially the boting orfalse.eiling contradoE.

Duct passing through brick or masonry, wooden framework shall be prcvided within the
ope^rno. cfossrng duct shal hav€ heavy fbnqes, co are on ea.h sde wooden fram€ to make

At the junctLon of each branch duct
must be provided. Dampers shallbe
sha lbe rlgld In consku.tion.

with main duct aid solLt of main duct, volume dampere
hvo gauges heavier than th€ gauge ofthe large duct and

The volume dampec shallbe ofan approved type, everoperated and completed with lockinq
devceswhich will oerm t the damp€E to be adjusted aid locked n any positions and ceary
Indicatinq the damp€r posiuoi,

fte dampers shallbe of sp itter, butterfy or louve. type. The damp€r bbde sha notb€ ess
than 1.25 l4M {1a) Gauge) relnforced with 25 MM angles 3 I,4M thick alonq anv !nsupported
side ronoer than 25o MM, Angles shallnot intedere with the op€ration ofdampe6, nor cause

automauc and manul volume opposed blade dampers shall be compL€ied with frames and
bronze bearings as per drawinSs. DampeE and frames shall be.onstructed of 1 6 l4li stee
sheets and bLades shall not be over 225 r,1M wide The d:mpers for fresh ai. inlet shall
additionaly be p@vdeo wth fy mesh screeni on the outsidei of 0.3 Ml.l thickness with rine

whereve. reou € for sYstem balancing, a voume balanclns opposed bade damper with
quadrantand thumb screw lock sha lb€ provded,

After completion of the ductwork, dampers are to be adjusted and set to deliv€r a mow as
sDeciried on the drawlnqs.

Automatic fire damDeG shall be Drovided wherever shown on the dbwings The damper sha
be mult bled€ louver tvpe. The blad€s should femain in the air skeam in open position :nd
sha I be constructed with minlmum 1.3 MM th ck galvanized sheets lhefiameshaL be of 16
MI.4 thickn€ss, other mater a s sha I incLlde lo.klng device, motorzed actuator, ftntro panel

loints, seams, sleeves, splitteB, branches, takeoffs and supoortsarc to be as pernuct deta s
:s specined, or 3s dec ded by Engineer In-Charqe.

5l



to trip aHU motor etc.

The fire dampeE shaLl
alarm panel. Allcontrcl

6.5 Proper han9e6 and supports should be prov d€d to hold the dlct rigdlv, to keeo them
straight and to avold vlbr.tLons, Additional supports are to be prcvided where rcquned br
rigidity or as dlreded by En9lneeFh-charge.

6,6 Tne ducls should be rcuted dn€dLv with a minimum ofd rectional change

6,7 The dudNork shall be pmvlded with additional supports/hangeG, wherever equ'red or as

drr€cted by the Engineerln charqei at no ettra cost

6,a AllnngLe iron flanges !o be weded ele.tricalv and holesto bedriled

6.9 A lthe anole ibn flanqesto be @nneded to the Gss ducts bv rilets at 100lt4l'1ce^teB

6.10 Allthe flanged jonts, to have a sponge rubber packing stuck to the flaiges with suitable

be capable of operatins automatically on receivinq sqnal fbm: fire
wirhq shalLbe provrded between firedamperand elecvrc panel,

s. Alsgtg-laDel

5.1 A hinged and g:sket€d acces panel meesuring at Least 450llr4 x 450 r4M shal be provlded
on dlct work before ech reheat coiland at each coitrol devce that may be located nside

6, !i[E!9!la!99u:

6.1 All ductwork joints a€ to bevue richtanole and with al shae edqes'emoved.

6.2 sponoe rubbergaskets also to be p.ovided behind the flange of all qrilLes.

6.3 Each chlte trom the dud, l€ading to a grlle, shalL be prov ded w th an air defletor to d vert
the air lnto the 9rllle tnrough the shoot.

6,4 oivefting vanes must be provid€d at the bends exceeding 600lt1l'1 and at branches conn€cted
lntothe main duct widlout a neck,

6.1! The G,S,S, Dlctsshculd be lapped 5 Mll across the flanges

6.12 The ducts should be iupported by apprcved tvpe supports at a distance not

s! dllt|-adlse

The suDplv a.d retu l ar grlle' shcl be fabncted'om ertruoed al-nrn-T sedion< r"e
s-pplv ;* gFlles 

'htll 
Fa'e snge/oouDle louveB lhe f'on! _o' Tonrar 'ouvc6 shdl be of

.'ii,i"a.ic.", rxed/adlustaie tvpe fte rear v€rtical ouveB wherc reqlired shalof
aluminum exn;ed sectlons and adlustable tvpe The return nir grille shal have single

ilorizontalextruded section nxed louvers The grilLes mav orfrav notbewlth an outerframe

The oamDer baoes r-a[ cao o. o. exu-ded atuminun *ctons. Ih.91ll 'alq. shal be

i"t' -t",i -t "r 
a.Ln'num-e:rudea sedio_ cr les o_9€r than aso YM ehall fdve

intermediate supporls for the h
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3. Difflrls!
a,1 The cerlrno typ. square d trusB shall b€ of aluminium extruded sections with flush or step

dokn ra@, as 9e!ied d'th t:ed pdtle_n cnd -e(L

3.2Al|sUpp|ydltrUse6sha]|beprovdedwitheXtrudeda|u
adju$ment f6m the bottom.

8.3 The slot diffuseB sha be of aluminLum extruded sections with dtruson plate and sliding

9. LinearDlftuscrs/Grllles

9,1 The linear dltru5e6/9rllLes shalLbefabrcated riom ALum

9.2 The drffusion Elades shall be extruded, flush mounted type wth singl

9,3 The frame sha I be of alumiiium-ervuded s€ction end shalL hold the louvers tighny in fix€d

9.4 The dampeB a5 described under griLes shaL be provided wherever specified

10. Exh.u.t crlll€3

10,1 The exhaust qnlks shall be fabrieted from alumlnrlm extruded sections

10,2 The erhaustgntles shallbe horLzontalfixed barqriles with l5obade incllnation

11. PaiDg[S-llcJEiS!,8rlder

r1,1 Arrcdl16, anddiftusere shallbe powder coated, before installation,ln approved coour'

11.2 all ducts ifimelLately behind the q.ilLes/dlfiusers etc are to be given two coats of black paint

11,3 The return air and dummy portion or allllnear grilles shalbe provid€d with a vision bener

made of 24 gruge-galvanised sheets The vsLon baiii€r shal be fixed to the false ceilinq

fiame with seFtapplns screwsand sha be given two.oats of black paint in matt finsh care

shallbetakento ensure thatthe return 3ir path is notobstructea

12. tle:ti[g

12.1 After completLon, al duct system shallbe test€d forakleakage

12.2 The entlre eir distribltlon systefi sriaL be balaiced to supplv the air quanttv:s requted n

vadous areas tnd the fineltabulaton of air quantitv thrcugh €ach outlet shall be subfritted to
th€ Engineetrh-chargefor approval.

55



sdi!lvEle!!aido[ci!l!!!!t
1. Glbcral

1,1 The contractor shall supply and Instal split system air conditlon€r wh€rever indicated. The
system shallbecomplete In allrespectsand complywith thespecifictons asqive.

2. gc!!llul!9-!J!!!!E

2,1 Each condensing unt shal be compl€te unit with hemetic compressor/si air cooLed

@ndenser, @ndenserfens wth moto6, internalpping, swltchesand inte.nalwnina and shal
be en.los.d ln a weather proof oltdoor type housrns

2.2 Tie compreser shallbe hermelic, wth enclosed qas cooLed motor. The compressorc shallbe
suitable for R 22,

2.3 The condenser @il shalL b€ aircooed type wlth:luminum fins and copper tubes and
ne@ssary refiigerant connectlons. The coppertubes shallnot be less than 1/2 oo.

2.4 The condensr air lans shall be pbpelLer type dired driven, each complete with motor' The

alrquantlly and aree of th€ condenser shall be adequate for worklng in the specfied outdoor

2,5 The casing shallbe fabricated frcm galvanised st€el,2nc phcphated and nnished with baked

enam€l p;int. The caslng shall make the whoLe unit fullv weather proof, suitable rof outdoor

2,6 The unit shall include a remot€ control a$embv with thermostat at and staftiig and spe€d

2,7 rhe necessary charqe of refrlqerant gas and lubdcated oil shal b€ provided to run the

3. t3lldullil
3,1 The fan coll unit shal be high mounted tvpe and shal be matched to the repective_

ondensng unlt. Euch unlt shal conslst of @ling coll, fan, filte6, outer casing, dra n pan,

J.2 -ne (oohnq @ilshall have opp. rube! o nor |ess t-a. l'3 o D and cont -uoue alrm -iur
plate nn< ;'th rrtegra co106 The rubes shalloe 'tcage ed 

'n 
lhe di''aion oflhe alrroh

3.3 The fan *ction shall Lons6t of(2r two |qhr *eight aluninum rpelos ctalkliv and

dynamcaly balanced, nounted drccllv on to a doub'e <hafi sin'l' phase m-[ ore srndrnq

motoropable ofrunning at 3 speeds

3,4 're unit @<nq srcl be maae ol h'g_ oud'ty moLded platnc and 5hal be _sulat'd to rowe'- tr'. m* r"*i ao er.trdte @nd;\a oa lhe supprY and _eL!'_ atr e_rree <'ar be Fioh

quality moulded plasuc.

4- addcalldlElpE!
4,1 Thecondensing unitand evaporator unitshal be interconne'ted bvTvoe I seamless coppet
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refrigerant llquid and suction lines usinq flar€d or brazed fittings. Necesery accessories

4.2 TLe sudion line shallbe insulated with 6 mm rubberfoam lnsulanon

s. Uhlellrlrolt
5.1 The coolng unitshallhave coitrolpan€l, holslng the stafting switches, contactor, relays etc,

5.2 Isolation pads shalbe provded lnd€rth€ unts.

5.3 DBin line shallbe pbvlded from fan corl unit upto dra 
^ 

iap. (To be priced separateLy).

5,4 Suitable M.s. anql€ lron supportinq frame shall b€ prcvided lor the condensing unit and
supportino atrang€ment for the indoor uiiG.

5,5 Interconnectlng power and contol cabllng shall be provided b-atween @ndensn9 unit and

&rcl4!94
1. Gljlral

The Insulatron ofwater plpinq, ak handlinq units, ductln9, chll
per specifications grven below:

The materlals to be used for insu ation shalL be as follows, unless some other materbl ls
specificlly menuoned elsewhere.

3. Dlctlllludion
3-1 !ale!!!!g.r-r l-nsulathq materiaL strall be resin bonded glass wool, faced with alumlnium foil on one side

rei.rorced wrth KEft paper and fused to the insulation m:tera The thermalconductivltv or

the insulatlon material shall not exceed oo34 kca! per hrsqm_'c /mtr at 32'c frean

temperature and deisityshallnot be lestha^ 24 k9 /cum

3,1,2 Ducthsulatonthcknesshall beasroLows:

Du.t in condiuoned space _ 25 md thlck
Ouct in unconditioned space _ 50 frm thr'k
Duct treated with fresh a r _ 50 mm thick

3,2 4!E!itr!14!
3.2,1 Appliation on duds notwiderthan 900 mm

3.1,r rAoo,v coPx curfc(e afte- cleanin! the ducr< lF blcnrets o' suLLon
ijleialof spedfieo th..{nes tiqhrlv to the surla@ srLr idini<
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3.2.1,2 All loints shall be s€led wrth sofrn wideatumtnium adhesive based tape asspecifi€i.

3.2.1,3 Th€ insulation matertar on the ducts shat be rina y secured with 19mm x 24 Ga G.L wire

3.2,2 Appllcation on du.tswider than 900 mm,

3.2.2.1 AppLy CpRX compolnd on the sudaceeitercean ns the dlcts

3,2,2,2 Blanket type glass tlbre coverins the ducts pulled snug but not so tishr so as to comprss
corneE more than zs%. Use insuation having 50mm overlap or cut insularion lofq enough

to allow for "peeloff'iof insulation from jecket to eff€cr a mhimum ove.tap of 50mm stapte

lap wlth flare type rtap es on 25mm cenves, The standing seams, stitren€B, and braces

shall be insulated trth same insllation blanket, cover and sea allsteples wrh re nforced

3-2.2.3 For du.t5 upro 450mm deep, mechaniclly fasten insulaton to duct us n9 one ow of
plns, plates or dl* loGted oi not over 300mm @ntres longitudlnally equidistant aterally
bet{een duct top anl bottom. For ducts over 600dfr deep, apply fasteneE as before only
using a mlnimum of tdo bws.

3.2.2.4 Cover all lorrts with 50mn wide adhesive aluminum tape and nnaly cover wrh
19nmx24 Ga GI wire fresh,

4 D|rlt-Acolr5gr-l|lllr

Resln bond€d glass woolofdensity 24 Kgl cum. and K-va!e of0.034 kcathr sqm-'c-Mt,
ol 25 mm thlckn€ss,

4.2 Ardillticd
4.2.1 The duct surfa@ shall fiEtbecleaned fiom inside,
4,2.2 Then frame of 25 mn square section made of 1a Ga (1.2 mm) thick G,L sheet should be

fixed on both ends of the dud Piece.
4,2.3 The inslladon slabs should be fixed between these sections of ducts using adhesive

compound and selr adheslv€ E!&!_pj!E.
4,2.4 The Insulatron shallthe be cov€red with RPtissue, sealins alljointso that no fib€ isvlsible.
4,4,5 The insuLation shallthen be.overed with 0.5 mn perrora
4,4,6 The sheet of iisulation shall be secured to the duct by meens of stick pins as nentioned
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INDIAN EANIIT r|M'ALA CITY

BILL OF QUANTITY
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SUtIMARY

TOIAI AMOUII' OF II{TERIOR WORK

TOTAI AIIOUNT OF fURNISHTI{G WOR(

TOTAI AIIOUNT OF ELCCTRICAL WOiK

TOTAL Atroulll OF AC WOR{

SUB TOIAI

conlraEtor'3 slgMturc wlth s€al
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DRAWINGS
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