
End. un.b Purjab Ie.hlirot unive\itr Act,1996
(Ptnj'h Ad No 1 ot retT)

IKC PunJab Tecbnic.l Urivenity, Jeludhtu.

IKC PujaLJ Technical Univesiry, Jalmdhd.

IKC PunJab Tecbnical UnileNity, hLud[ar.

IKG Pujab Insirure ofTechnolocy, Khhinajra.

Chief Eng'!.cr. tWD (Cert.al)
SCF61 62.lhsclr, Mohali

chierA.clilecl, Puni,D
SCO 98-100. Near DPI Ofti.e.
Scqor l7-D. Chddigori

Pnqab E.ergy Developnent Agercy,
PlorNo L& 2. Salor33-D. Chandiga.h

Sub : 4?ti mecritrs or rhe Statrding Buildins ConslrucrioD ComD'lree 0r I K cujral
Punjab TechDi.!l Un'yersity,

4?s neering of lhe Standrng Buildine co.s(rucrion Comin€c o1 i K Gujral pmjab
-I echdcal Unilesiry (lKG PTU) shau be held Mder rbe Chaimanship oa Sh Rakesh vema,
lAS, secErdy, Depdmenl of Tecbnicat Educad.n, puqjab ed vice checellor, IKC pTU
!r ll00hoNon20.102Ol5atIKCPTUMobalicmpusarC l02B,Phase-T.tndBsiataea
Mohali. Agmda lor the neeling is cnclosed

You de Equsted to make ir @nvenient ro atrend rhe neeling,
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IK GUJRAL
PUNJAB TEGHNIGAL

UNIVERSITY

AGENDA FOR
47Ih MEETING OF

STANDING BUILDING
CONSTRUCTION GOMMITTEE

SGHEDULED TO BE HELD ON
20.10.2015
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AGENDA FOR {7'I'II MEETING OF

ANDING BUILDING ('ONSTRUCTION COMMITTEE

lo conlim tft N,'inures ot .16,h medinc or Srddine Buitdins
ConnrucLion Comninee beld od og.oa 2015.

Aaon blen on vdious ireds discussed d6ng 46d deerjng of
Scndine BuildinE coErrucdon Codmifee

To Eviev the minutes aa41!,44Ii,45s and 46Lh meerings otshdin8
Buil.ting Corolrucrion Conminec.

To discEs ad approve rhe concept plms dd qtimales for se(ins up
sports hoslel al nain cupui rlapunhala.

To discuss md apprcv€ rhe sch.me of construction ot 220 KV electro
lin ofPSTCL lo p6s rhrcu8h PTU men cupus, Kapunhalo.

To dhcB rnd finaliz rhe fee po)Bbl. ro rhe Archicct for prep@tion ot
bxJding plbs-oa audibiu rnd hosGh pmpose! .t nain trpls,

A;t other ilm w{r the p€mision ofchln.
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t
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^ l(trr\d..tr.l: to(,ntirnrtht\titrqrt!of,t6,'nr(r,ne0r\rrnditrsBurt ins
( 

'rF'ru.rion 
aonnritrct hcld on 09.01.t0t5

lhc nnnuGs of 16'r.terr! ol Srnnding Lltr,Ldns (_.Dnruruoi Loororree hcld ro
i9rll.20l5 \rre crcularcd on 16012015 (! iced ar lnnerure A) \o co.rnr.r6
hx\d been rcccrred fr.'n anvmember. Ihe nnnures ciculal.d fe b be.oritmed

Itcn,^0.47.2:  .rion tll{en on rlrious iicns discu$od during,t6,i neerins of
Sr,ndingBuildingConsructionConmi(€€.

,

a

AcljoN raken reFon on yanous iterns drcls.d Juine.l6Li rneetrng ol Shndine
Bu'ldins Consku.ho. ComDirLeeare ds under:

Agerd,IremrtrdDe.ision

Rrildtng Consrrction Camhitee held on

Comift€e held on 22 01.2015 weE confimed.

46.2 ,tcnan taken on ltiaa tea dL\.used dutihg p4rioa
heehnE aJstmdiry B"il.tns construtian cohhi ee -

Baed upon the tunept plans approved by rhe
Buildin8 Comnnrft in respecr of rhe proposed
audiloriun md ho$els at main mpu, Kapunbala
lh€ nuicipal drawinss have been apprcled by
Chief ToM Plmer, Pujab.

The Archirecr will be making a pr*enhrion in fte
presetrr me.lrng on coi comp,r son of pojecror hd
LED scRn b G povided for rhe pop.sed,ud torilm
r marn compusi KaPufrtub.
The piesntation w6 mde br the ArhiGcr and

decisron raken is dcsc.ibed under aeenda ilem No.
463

The dcbiled eninate ror povisron of spske6,
mplrficu and nicrophons o be providEd for rhe
pop.sed iudnoriuh d main cepus. Kapunhala*ill6e
prcsenrcd by lhe ArchiGcr ii thc p€sent n*ri4 fdr

Tne deGiled esimtes were presnted by the

Arcbitecr md dechion raken is describ€d udci



surriclonr h lale Lhe de.noi Er!rd!.l-li! ,c(. Pl Ll

addrnr?l (octrn,enr lLke Llr
o.lsiDar rs.rnincoddions oaLhe.oinmftee ser up by Ltr
rotr hre vrc chan.eLt.r.

'neeLi,ig\ 
0a( re bu ld'nsco,nnnLee n.

i ii;\ i,,,t ,."h- k" r-"Enn o! yondt t
LLD tpo for the proeased dudn.rim at ndth

con'n,dee sgrccd lor prcvision ol LLD screen for

ti.opos.d a!dnoriuD
Ho*ev.r sp€iticarions, e mares

and rpproved d rhe iime of prcuremenL depend'ne
upon rhe echnolo$ available d thar rime lr was also

agred ro provide conduirs eh fo. Lhe .onveir'onal

provision olLllD screetr s ruled our ar e lerqskBe.
Ia &sc6: ond app.r, the enihde Io. sp.okt.s
ah/44 o J nUaphus Jar th? rrcpased
auditanm d naih..np6 Kapuflhrla

Commidss ippmved $e esrimde lor spsle6,
mplifie6 ond micbphons for rhe propced aud irorium

qolks sh,ll bc nlned on

AddiLionally, ir Ms elso agreed rhar fte conplere
rendering prccess/scheme for exaulion ol various
wo*s otlne audnoriun shall b. d scu$ed,nd approled
by lne Buildirgcomhnree.
T. dh.6 md jnolEe the p.dsnn oI LED I'ghB n
prre of cFL ti4hr in eolkge titildinas ohd librfft
buiLli.e @dc' c^tutian) oJ Pnjob l6titfle aJ
f?ehn l.Et, hdih tunpb Kaputhlt.

Commide. d*ided lor prcvkion of CFL lighh, 6
originally,ppoved in rhe *rimacs

de Ev^ed loNur ptan oJ
p'.poe.t butatns Jar Pmjdb lhlitne of rechni.al
Teoche Truiningdd RazrEh (PETTF) ot Lotlaroti

c.mnihe lpp.oved rhe revked rire pla scheme



| )t ttl t I

llnbLe !'cc Chatuc llr. Aqeidr ol l0 $,d 2r
Dralnss ollhc buildng.onLi rce {c

'tb.lrta\ nntt rt,rtore the ea, oJ

aJ prupo:t't .athet huLii')s: dt Pua'L h^rtuk al
T?ehnatas d! A.nrtut. .mt srkh\|att

c.mn'dee noted rha, Unr.rtr! hd dec dcd 'o so
ahead \nh sinrdon off.oposed burld ng5 (PhAe l)
,n'l eriernal developmenl ,!ork of Punirb lnnirre oa
llchnology d Am'\'alisd sLkhwala

nnide th. a,na. lot pdnE ar
P at rb ln! tutt.l 1 ?.hn!l r ! M.a'a

Connidee decided lhi( fte work ol painlig of
bound.iyrsll'nr] br hken up d (hc rN ol mak'ng rhc

Ia .t't.6r md aprov au&orEutrah ta rwD lat t'*n-p
Enrtronwnrol cledtorc2 lot conltudtan ol Fapopd
.udtorih md hodeh butt.Jthq: a notn t.htus,

ln view ol the norinc iondared22lz2014issledbv
'M'trrry ol Envionmen( foftn and Climde Chanse'
pcsenred in fie
EnvtronmenraL Clerrancs lor buiLdLng con$flcton
projst for educeto'rl lninurc5 ^ 

noL rEq!'rcd
Hoscver, conninee adi$d PWD/PT! ro confinn ihe
same befoe sanol,nv newconirucnon r[vi

To r€view (he minutes of 43'd' l,l'r. 45ri !trd 46'i neetings 0f
Standing Buildrg Cotrn.ucl ioh Commil t.€

The tem of previou SLdding Building Construclion Comittee bas expiE! on

28.09.2014 dd lne new commine ha beeh coNlituled.olified on 1809.201s

hare been conducred on 20.10.20t4, 22.01 2015 & 09 04 2015 respecd'elv Thc

minurcs ofrbese commnrce neeti.gs snd 4l d heeling ofrhe burldnB commiuee wcrc

Dur Lo n 55 n"er'as o. BOu. $her<. ' r va dR deJ '_" new.oqiiu J BJld r g

i-onm-r * ,ro, a 
'ei 

e" me m.nu er or 4 d.4! ,4( dd !b'i meer'rg o s'd orn;
Buildins Consrucdon Colmntee and ure same te put up in the next neeling ol
I}OG



v/
Accodingly. aAendas &d n'nules ol 1l'".,14". 15' &d 16r" nreerings ol Shnding

The abstacr of Agcndas md MinuGs lor aU rhese neerings is alw enclosd aL

To discus a appmve lhe concept pl.N rnd estib B for s€liinB
trp spdns host€l a t b.ir eopur, K8p!rrh.lr,

have ben pr€pared on $e following onsddrions:

l. 5sLi ne ng orBOC ofth€ Uni ity. il lm decided lhar spons ho$el should be
ser up ar Univeniry s main cepus md suilablc p.oposal for lh. sm€ is pur up in fie
next neeting ofBOC A6ordinsly,lhc Mst€r plm of cmpB showing loelio. oa
spons hoslel, conc@t pltu of the proposed hosrel md o!3n od eslibale for a.
mobt ol Rs. 7ll45 lacs tor setl up tlE sports hoslel having spacity of s2
stnd.nk (ll boys md 19 gills) de placed b€low al AmexuFK dd lhe smc will also
b€ presdted by rie AJchired.

ElaEic.l & tublic H€illh

CPWD Plinth aE E1€9-

C'rb - 19

(SepaBLeblocUmL'y for boys ed t
All rcom qith athh.d loilels.

Sepdal€ Ecrutio. rooms for bo)s dd sirls

Sep@le opo ai! theat rs for bor{ md gids

Croud pls thEe noos for bots ponion

cFud pl6 t@ floos for girls portion.

3015.58 Sqb (32448 Sii)

The mtEr is plac.d befoR dE @mfle ror df(GFtu ed arprval pl.a.



'Io di\cu* rnd ,Dt)rorc rh. \.h.n,. ol mn\ritrc,,or ot tl0 li\
ckcrric linr of PSlCl, t' pnss rhroush l'll nritr .. pus,

Th! madn is pl..ed befoE rheomm I ec fofdeliberarion

llft r broughL Lo thc iotrcc.l (be coninnLree rlur.no 66 Kv rl.ct,c orcficxd L,rr ol
PSICL is alfeadr_ pa$Lne rhn)ugh IKG PTt mrn rx.rprs lS.,.Nc C,L! cdd).
Funhef. pSTCl. has i',l.med IKC PlLr rhaL !nc nor. ele.d..\e,head li',e ol 2llr
KV r Lo be Fasscd dtuulh IKG PIU campus ind Llrs l[e s
ex^ring66 KV lne For pd$ns $e ner' line rhtuugtr IKC PlU. rso neq ros€'s {' I

aho G consrruccd on uniresil)\ land. Alier dkcussing rhe nrter{llh PSTCL md
DniveNity s Archilecr, rhe scheDe hd been revised by PSTCL and 6 pcr ns relFd
schenre, pan ot ared alrdady occupied by 66 KV hne $,ll also be uscd l.r the ne\
line. The skeLch shoung thd locartun or $e ex*dng bd pioposcd clcctic lines is
placed dr Annexure I- The scheme will also be Fresenred br. rbc A.hirccr in rhc
neetrng.

lodiscu$ rnd linclize rbereepry,blero rhe
buildiry pl,ns or ,udiroritrm rDd hGtcls

AEhne.r foi preprmiior ot
proposed rr mr,n campun

th! is ro brine lo 6e norrcc ol lhe emidce rha{ a paynent ofRs.8 9l lacs plus

(agenda iten No.45.8) whereiD it ws decided lhal Exaulive Eryineer, PTU 1o pur up
lhe cse in Lhe nexl ne€lng vilh deEils lnd basis.lpaynen6 nade etulier for
sinile6es. Agenda sd Minutes ol45lh neerins,re pltced ar Annexurc F & 6.

The cde qa put up in 46'" oeering (agenda item No.46.7), wheFin delails of the
pormenls alEady made wE subnitte4 s deailed b€low:

I. |nis n€tins, mmine noted lhar lhe documenls peseoled de no1 sumcienl lo
tlke rhedsnion. Agmd. dd Minules ol46d deeling Amexure H & L Execlhle
Ensiner PTU was ldvised to pEFnt addironal documcnh like tire oisiml
eo|m€ndatios of lhe conninee sel up by the Hon ble vice Chmcellor. A3end6
of20rhed 27 rh neeri.ss of rhe building colmitte e'c.

6

s.

Ho6iosPrcjdr (Phae II) 17428 0 Sqm. 207

2 College buildingslNos,
Librart, sditu h.ll dd

27.7



In .hr . rgtro iollow,ne do! Lmenb ae plsced betoE I he o'mrR
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A86da ot2o$Mdtng
Mdues of2di Meting

AC6da of27'i Meti4
Minut€s oI27'i Medng

Rd'u.ndatioc of the 6lmin c
$l up by Vrce Che@llor

Th€ dtu is plaed befoE tn€ colfuide tu di$ssions {d de€ision pl€se.

Ito No. 47,7 : Any otl€r ileb wllh ite p..ni$ion of claii
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"., ". ?r.1.: lzra
^ Sh. D,L.Shsrm., President,, Vardhnan Sm. &Cen Mitkt,rd.,

- Chadigarh Rosd, Ludhiea.

{ Dep€nnqr ot Technic,t Edlcation. pb,

a PlotNo.I,secioFS6A,chandicdh.
E. A" K Prabh.k r,,^ OSD !o vieChecelloi,

' Punjab Techni€l Univesity, Jatddhm.
Dr, A. P. Srgh,

Er, KlE,lj't Chopa (Sp, rnvfte.),
^ (Eldrisl Exp€n)

^ 
ll, Jyoti N!Ed, Jalulhar

^ sup.rinrcndingEngi.ar,
PCi, Chedie&h,

- Sh, F jiv Asg.d.t, A.cbiter

^ 
ltts Archigoup Archit€cls,
A-14,S4toFl5, N.ida,20l30l.

CMD, So.alika Tacro6 Lrd,

cbietArchirec,, Phjab (Rerd),
2365, Sector 42-C, Chahdier.h.

Er. A N. Cho*dhry (Spetal Invile),

Punjrb Tahtuel Univesity, Jatadhs.

Punjsb Techni€l Univetsny,

cENll, PwD, sco 6l-62, PheJI,

Sn, Inderjir Kuh{r (Spsi.l Irvir@),
(?H Experts) HoleNo 116,Ph& 3BI,

E lnivc Eneiner, Consl Divll,

rn.s Ha?. ,-s!a

==-= == 
PUNJA8

t l uN,vras,Tr

D,L.d \ G o !'tr'rf

tinivcBity 46d meering olth€

neeling ro. ldnd infoftalion and tunher
be foflarded wnhin l0 days ofisue oa

Er. H.P Singh

cotu.roctionorb.q (p hnial
SbndiDg Build'nsc to

Ple6e nnd enclosd h.ewid mi.ut6 of lbs abov. eid

-1h ',t,rlrr

^elNDlA 2010

Dr R. S.Iondpr, DC, PGSC (Retd), scienceHoue,H. No 29Ol,ph6c?,

Punjab Technical U niversity Jatandha.



PUNJAB TtrCHNICAL UNTVERSITY, JALANDHAR

Mintrle of th€ ,16'' Meling oa lhe Sr,nding Buitding Construction Conmilre held on
09.01.2015 und.r lhe Chri.mrnshrp 0tDr. R S. Khrndpur. Direcldr cen€rrl, PCSC (Retd)
rl PTU sMohalicampus

Following were pEse.t in lhe meerin8l

L Sh.S. L. Kaushal, ChiefAEbibq Pnnjab (Red),
2. Sb Kmaljil Chop.4 ChietElectricsl Engin*r. PSES (Rerd),
L Sh. Mohobn Si.Bn, Addidonai Dneaor, DTE
4, Sh PS Stini, Supdintendins Enginq, Pcl

5. D.. Buta Singh, DeatAcadnis, PTU,
6, Dr PEbhjot Kaur, OmcidingDicto. PTU\ Moholi cmpus
7. SIL H. P. Sin8h, Exedl*e Engind, PTU

3. Sh. ashot Goyal, Chrct E.$neer, Nonh II,PWD,
9. Sh. Vrjry Kum&Chopn, ChiefEl€dicalEnginee., PWD,
l0 Sh, vdinder Kuna, XEN, PWD, Div.2, KaFfihalo,
I l. Sh. R@p Chtud, XEN, PWD, El*(ri€l Dirisioni Jal&dhq

Frcd A.chtgmup Ar.hit.e, No'da:
12. Sh. Rajiv AB8N4 Arcbilal
13. Sh. SatyqdE Shuna, AEhit€l
14. Sh. Niolpal, A.chne.l
15. Sh. R,M Cupl4 Acouslic eBull,.t

To @trfitu lhc Minur6 of ,t5rr eeiing or
Condnciion Connitie h.ld oo 22,01J015,

as no conmdls hs b @inen, the minuks of 456 mc€tins
ConsNcrion Conmine held on 22 0l,2015 rere confimed,

Aclion llkd oo vlrio6 ite$ di*us.d durlhg pwiow nelidg or
St!.ditrg Buildirg CoBlrucliotr Conriite.

It w6 i.iomcd by lh. ExrcuLivc Enem U lh.r following !.lions hsve ben rakfl
on wio$ icm disGsed dun.g p€viou m*tng oa sbnding Build'ns ConslNclion

> B6€d upon rh€ @nept pls agprcven by thc Buildins Commin@ in Fsps' or
ih. pdpos€d audilori@ dd hostels dr nain mpus, KrplrdEl4 the nutucipol
dEwin3s have bH apFoved by ChiefTom Pluner, Punjat.

-D_
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lhe Ar.h tect q l& nr[i']g a pfes.,La[.i
comfanson ol pmlecror atrd LDD sreetr 

'o
atrdiro.Ln, ar mrin ca'npus, Kapunhal.

n Lhe Drcs.iL Dr.' i! or con
lie prcvided lor rlrc p.oposcd

> The detailed e{imare lor prorision olspea[e6. amplifie( and m]ffophoneso be

provided for $e proposed aldirorium ar main campls, KapnhaLe will bc
presented b] de Arh ccr in rhc prcscnr mcerins fo.discusions and appovil

> The issue pedainine o palnenL b lhe Archtrccr agahst preparrnon of buiLJing
pla.s lor lhe piop.sed rudnorium and hosels armaincampus, KapunhsLa h tobe
discussed in |ne pFsent mee'ins.

To di$!s .nd lihrlir Ih. pbvision of proj€clor or LED srer for
ihe p@pced r drronum a I hain c.npus,Xapurrhak.

( After dehiled dkcusions md delib€Etions, ommidee agreed for povhion of LEI)
sE6 lor prop.*d edilolium al noin shpus, Kopunhoh However, sp€cinolions,
.nimaes tu. vill be di$us..d tud appmved ar rhe rine of preuEned depflding upon
rhe technolosy availsble rt l6al time. lt 6 aho aged ro pmlide @nduits ac, ror rie
sonv.ntional prcj6tor to t t€ @re ol lhe situotion in 6e de provision ot LED scig h

To di$w !d rpprev€ thc Frinate lor spake6, rmpliieE lnd
6icrephon6 (or rh. prcpG.d audnoriuh .t hain @hput,

Atq discu$ions, dnmiree apprcved 6e esrimat for speake6, mplineN s.d
nicrcphon€s lo! lhe popoed ,udilonum or nsin dopE, Kqudhala fo. tu dohr of
Rr.3l.26l&s- Itw6 daid.d by @hnlne lbol lend6 for exsution ortese@*s
shaU bc ibviten on Erfomse bdis onlv.

asE d thlt (h. €nplel€ lend.ring procGtshehe aor e utron
audirorim shall b€ di{ulen ed lpp'oved by th. BuildiS

To disss r fimliu lh€ prcvision of LED light. h plr.e or cFL
lighb ld 6[.C. buildings rnd libary buildiq (urder onstnclron) or
Punj.b lNtrtuteolTFhtrolo8/, Eain snpus, Krpuihh

Aftq det ilcd di$ussions md delibeEtions, oonnidee d@ided aor prcvision oa CFL
lishq 6 ondnally appmved n &. €nm 6.

To discB.ml rppreve rhc r.vi..d lryout p|l. oI preposd bujldings
fo. Pmjlb ltutitul. of TEhnidl TacheB Tninilg rnd R6@.ch
(PITTIR) sl Lrdowali Rord, J andbar,

Commin* rppole! ihe €vised site pld/$hene preenkd by &e Aichil*t.

4L



To_di$usrnd nndiz€ rhe Ge pry,bte io rhe Archirer fo.preprmron
otbuildiq ptsni ot audiroflum and hGr.t\ propD\"d ar mrin canpu\j
Krpurrh.h.

rcomnenddions otdE conmin€ seruo bt
dd27i mdincs ol lhe buitdinr 6mniir;eb.

To discus .nd approvc the ,i.rr of @nsrrucrion wo.b of p.op6cd
coll€ge bu'ldi.gs .r PunFb rft.irut€ or rebootos/ ri amr*rll rnd

Comm'da ndcd fta Unt€Sny h$ deidd b eo,nead with @n,@dbn or prcFsd
buildings lPhe-n ed €rkmr d topned worLr ofpunJab InniEE ot T(h;ot;ey d
Amiwala ed Sikhw'l'

To di!tui od;pprev€ rb€ 6.iaatc for p.iDtins ot bounc{ry q .
Purjob lD*ltut olTeb@lors, M!tr*

1L)

Comift€ rot€d that buildinls dd o$s d€v.lopn d wrks of th. cmp6 @ 
'€l 

!o be
suned ond n my ttc 2-3 1€c rimc !o nrke de cmpos opationrt. IJ painiiie ot the
bMday *dl is do.c d this sl,€., repliDlins n.y be FquiFd ol th. rim; of sloi or |lte@PUq exFndi@ done !r thrs 5r.e. "ill b€m. Edud€r( an.r der.it€ddisis ed delibd onr @mbiie d4i thar th. e* of psinting of boundo,y
rdl my be t kd up r,t thc tim. of ma&ing ln. @r{s o!.Elimt.

To disrs ad rpprove . ho.izrior to pWD ror hkinr
Ewiretrrc al ClaEtre r.. or3.ndiotr or pmFj.d rudibriu;
rd hosr.b builditrcr rr @tn qEp!* K.pu.th!!L

In view of tn. nolifiool'on {tar.d 22.r220t4 ijscd by',tl'risry otE viom€ng Fo6

tlowr, @nni[e ldviscd PWD/PTU to @nfim rh€ sc beforc srrt ot dy nw

Th€ m€ting ad.d with a rct ofthlG to d. chaif.

4_
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Er H.P Srngh

riFIE -{6lqE qrdtqflrm irFqil

I a V uNtvERsln

^ 
"", ". h'\.-1-tr.r

sh. D,L Sbrd., PEsiden!
VedhDd Spg & Gcn. Mrlls Ltd.,
Chediedh RoaC Ludhi@

Chi.fArchi Pujab(Retd),
2E65, sEtd 42-c, chdndie&h,

Di A. t. Shgt'

P6j!b Tehnic.l Univ.rsiry, hldd[&.
sn r. N. cbopdbry (sp4Lt lrvite.i,
3-8, ,yoti Naed,

^ Copy lo: Dr. R, S. Khddpu, DC, PCSC (Reld), Soid@ Ho@, H. No. 2901, Phe 7,

Slb : CoBlhclto! ol !d.Mpus ol P!4rb lebriql U.iv.Fity - 4!d retiry of
{rc Shrdirg B ldirg Coutmcrior Connitt4.

43d n&tiig of th. StaDdine Bujldiry CoBlrucLion Qomine shrl be d u!&r-th.
Chlilldshrp of Dr, R S. Klradpu, DiFtor Cqcrol, PCSC (Ileld) .r 1130 lD6 on

01.08,2014 rl PTU ! Mohali cmpB d C-102'8, bdNid Are4 Phe \rI, (S4!oFI l9),
Mohrli - I 60 059 (Punj!b)- A a ed As.n b mr. for tbe tuetine e *loed

..Y@ N Fqesl! !o n @vaiclt Lo tttad the n*tir&

-4!) "rhrrrfi.P.ffii'

D."o ?3 o'l )..rtr

CMD, Sonalika TEIoR Ltd,

OSD ro vi@ llor,
Pujab hnic.l Univ.rsity, Jalddha.

[tcFrtnat of TEhnicd Ed@tiol! PuFb,
tlor Nc r, S€c!oF36,\ Ch.ndrenrh.

Tn€ R.giltEr,
Pmja! l4lnic€l Univdity,

E. Jeu( Silgh P.bh (Sp.I!vltc), Dr, PnDljol Kru. (Spebl ltrvilc)'
(EleEical Expen) omci.ting DiE td Mohalic@pur
Ho No.2631, Sslor-?9, Cl02B, Ph.€.T lndNlrid arc4 Mohrli.

Sn l Lrji( K!E.r (S!.drl lovlla), Sh.R jiv AEg.Ml, Arh et
(PH ExFrls) lets ArchieNup Arcbil€.tr
tto@No, | 16, Pbe lB[,
SA.S.N Mohdlr Noidr -201101,

Al

^€lNDlA 2010 
(seror 6l). Mohari

Punlab Technical Universily Jalandhar

*spru G rn E.Mar En@pru..c.'n
/ ircrt!,1
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PUNJAB TECHNICAL UNIVERSITY, JALANDHAR

Sub:Ag€.dr for rhc 43 " beelire of.he Shding Buildira CoNlnction CoEhin..

- lknNo 4l r lo conlim the Mrnuler ol 42d meeung or Sbd'ng Buldrne
CoGdcrio. Colmitlee beld on 16.07.2014.

- lrd No,41,2 : Aclo. n on vmo6 
'tens 

d'$Eel duine pEviob meding of

- Sbnding B{ld'ng Colrfuto Cohninee.

- Iten No 4l.l: Io dRN, edlz and appbve th€ provision:/sFrindioG tor video

a d Mh cmpE, Kap'dhda.

- Il.n No. 43.4 : ro dis .nd approv. tn€ pancns for cxrenor 6nish6 of h6t k md

pr€mtsi@ $ud rcidorcen€nl sysleal sllge lightin& fic

ludiuim prcposed ro h€ cNEuced d min cdpu, I&purlJDr4

- IhNo.4l t: Io d6cEs a d rppDrc the fl@mg p N lor circulotion a@ dd
VD D&quer .B of auditoriu prcpced to b. @structed rl Min

pu, Krpurthala

Ir@ No. 41.6 : Any oth€r point wilh rhe p€nis$on ofthc Chai.,

'(



PUNJAB TECHNICAL UNIVERSITY, JALANDHAR

Ag..dr Not. fol tb. ,l3d metirg of lbe Sttndiq Buildilg Corrrruclior ComDilte

To @!n@ tt. Mitrute! of 42"d b€.liDg of strDding Bullding
Comtrudio. Connin€e n.U oD 16.07,2014.

16,01.2014

It E No.,O,2 : A.tlon t kd on r.nou it d dlr.$kd dunrg Ddlou o..tils
ol St lding Buildils Coutruclio! CoEeitte.

Adim 16kd on vdio6 iLd di$Esed dunlg pdioE medng of Stldhg
Buildiry C@lraiiotr Colmifte @ 6 uds:

> The previsionvsF€ificatios for vit@ pFsladd rsl6l Fud

@uslic D€edl for prcpos€d auditdiu ar min cdpu, Klpunlab e
to bc pltgEd in tle pE*nr neri.s for drlrsis, d$ssoN .nd alpsval.

> rhe p€r&N for qlcrid s of hoslels lrd ludiooriu prDpo*d !o b€

e

> Th€ fl@ring patlhs for ciEDlation @ ed VD B&quet holl of ddidiu
Fopo€d ro b. @DslIEt d .r dir c&npD-!, K,pud&la @ b be pGar€d
by the AEhite.l in lhc PrEe n€tirg fd di$usioc .rd apphval.

> Thc 6rrn r. tor nising, Eldrine sd Fi ilc of qi5ling bound..y w.ll of
n@ mps, KrputitDla h4 b.!. foM!d.! 1o P\rD for turthq etim r1
rh.n d{t

> the detsiled dGignirg ed 6rilErion for Bark & P61 offre bundirys .nd

Ir.n Na 433: To disur, .uva r $pEy. th. pdvbiolr!!.clfiarionr ror
vid.o pr* .tioa rr{ld, roud ruirloltdeEt ryltd, 3t g.
lisbti!& nr ligtrilg, sr[ proelhs .rd .couttic ld.ld.!l fo.
popord .udito.iun rl olir c.Epu, Xrputlb.lr

a2.l), ii w dccidcd tht dctaitcd studr, drrlysis dd sp.ciUclrioB of @oN
prcvisioE (a li below) N finAliz.d b.foE fralrtion of lle esiimale or

4r,



Atuhrc.t aor lhcsc lolk shdu nalc
spelficarons, mmufacluEn crc. considered

de .xpeds eleaged by the Archnect will b€ nrlirg the preenuto$

Th. haner is pl@d tEroR lhe co@ine for disEsions ed appmval plode.

pprove lne pattcmr lor e .rior fitrieh6 of host.ls
prcpo$d to b. corstruccd rl mrin crnpusl

l,action Cominee (Aseda i@ No
on€s for exl€rior filishes ofthe auditonm
@sl of th. aru for Lh€ exlehal6nish6 of

q"e ofsbDe, patui me lor tlEse
Iinbhca shrll bc frcn ihe @nmin* amrdinely, lne
Arhiter will b€

Thc mond is pLc.n b€tore rtre Conmnrec fd discusioB ed apprcval plese.

J

rkd N0 {}6: Ary o.her poirl rir[ tb. p.miiliotr olrbe Cb.ir.

To dilcu! rld .Dprure rt. noortug p.n.m3 for ci.cuhtiotr rm
rd vlr Brnouca;rd of.udibriub preporcd lo beNNlncl.d.t
Erirorpo.;K.Dun[.L.

otrfuctio. colmine (Asq<'. 
'ren 

No.
and ndble slone panem for 0@nng of
audito.iu PrcPosd to b. @nstEled at

g Pat@ sme shall be got approvat fon
u! @nnft@ AMfttinsly, |]re Alchiral *ill b€ nakiag Lh€ prenklios on llrc

T'he mfter is prac4d b.foe rh€ Comtu@ for dsNio6 md apprcvol ple$.

a_
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rEcBNtcaL

, I V uNtvEastl\

o""a6lLd!.tu

Chi.'rt*hi'{i Punjrb (Re'd),

CMD, Sonalika lncb6 Lrd.

Pu0jsb Technical UniveBil}, lalddhd.

Depanmenr of Technical €ducarion, Phjab,
Ialor No. l. SarcFl6A, chandrga.h

Punjab TehnLql Unive6ily,

Dr, Pmbhjot Kau. (spdirl lrvirce),
Omcia nC DiElor Mohali Campus,
c 1024. Phae-7lndu$ria Ares, Mohali.

5, Stcbr,lz-C, Chsndie:rh

Punjab Technical Unive6iry, Jalandhar.

sh, A. N. chowdh.y(spei.l trvit..i,

Ei J$wul Singh Prbla (Sp. Invite),

Hods No 263l.SectoF?g, Mohali.

sh,I .rjil Ktrmrr(sFcirl Invite.),

Hou* No. l l6, Phase 3B/1, Moholi.

Sb, Rij'v Ass'fl d, Arctite.t
M/saEbigrupArchit€h,
A-14, Fir$ Floo., s4roF 15, Noida -201301.

Sub : coNhcdon of ns ca mpus6 oI Punjr b Techn icll Uhiveni.y - 43d melmB or lbe
Shnding Building Conslruction Connillee

Plese lind encloed hercwilh minut€soflhe abov€ said meerins torkind intomat'o.and funnef
n*sory oction ple@. Corments, ifey, nay plaie be lotuarded qithi. l0 doys olissue of

16 ILJ

€lNDlA 2010

Dr. R. s.Khrndpur,DG, PGSC (Red). science Hous, H. No.2901,Phase7,

Pt"

Punjab Technical U niversity Jalandhar 'r



PUNJAB TECHNICAL u\IvElislry,,IALANDlIAR
\linurF of rh. d M<erinq o inirut,,4n r onm,ure hetd otr
u1.03.1014un'1,' rhrI hrirm;nsh'nottrr R.\.Xhrndp Di'ecro' rn.nirrt.IL\r (Rerd,
rr ttti\ Mohrl, (rmpu\.

IolLo ngwe.eprcror in rhemcer ng

njab(RelJ)
PwD(Rerd),
eer, PSPcL(Rerd)
er, PGl, Chandigrrh
er (Rel'r), PublLc Health Expen

6 sh H f sinsh, Execuiive tingin@r, PTU.

Frcn Arc hi s,,a up A.d i te.t., Notda.

iojeclion and Sound Reinfo.cemenr sysrem
snd Srreet Lishtins.

1o confirn th. Mrnul6 of ,12'd n*liDg of Sbndirg Building
Conn rudiotr Connitie held on 16,0?,2014.

as no cohments had been r€eiv.!, the minures of42- meeling ofstanding Buildins
Lon$Ndion ComFi@ held on 16.07.2014 Ere confim€d

Action bk n on arrious rr€ns dkcussed during prcvious meetings ol
Shtrdiq Duildirg Consku.tion Comnitte.

It wa infohed by ln. Ex*utive E.gi.q/PTU thar rouowing acrions have been lllcnd vMous ihs di$used dunns pEvious neeting oi sl,bding Bu,ldine Conslruclion

tso*ifichi
ti:t\y,fi

slsrem, sund reinlbrcemedr
ed acou$ic Gatn.m lor

to be peenkd in dr prese.r

Da!.ms for dterior finish.s ot hostels md audirorium p@pos! to be
@n$ructed ol main cdpus, Kapunhah ar. to b. discn$ed in rie presnt meeting.

fte i@ring paneos lor circulation ag and VIP Bequel hill or audnoriun
troposen lo be onstrucLd a main campur, Klpurtbla aE ro'b€ pEsenlol by rhe
Archirer in ln. p@nt m€lidg.

The esrihar for Eising, rpoiringed p3intr.s ol.x61i.g boundary wallofmain
cahpus, Krpurthela h6 ben loflfided r PWD lor furlh€r a4ion ar thci! cnd.

The derailed desicning and eslimarc. aorBMk & Po$ omce buildings and oads
for hain campus, Kapufthola has been sGned bytheArchirecl



To dn.tr{. rn,tJ,e,n,l !ppror. rh. prorF,on.3nrcjtic,hon. ror \i,tsprsrnEhin (y3rem, sund re,njorrenenr \jneh. {age hghring. tire,nd sc4u{ic fie{m?d for propNed
Nuonor'un rI m.In c,npBj A,Dur|h,Il'

,4nerdehilcd di$ussions ad detb.rdions on rhe presnurionr madc by lhe Consutras

;ffi:l ?n:"jj;.1,*1 
,' " Rojiv Ageatuar, A.chirec,, fol|ow,;s decfioos have

,J AcousticT.ealh€nt :-

" :ififi,Yr .io'-prc'li;on 
of p",f u"s.hoia * h qooden om 8., ed

iri. All lb. wood io b€ u shourd b€ p.6b€ar.d agsin$ lemite.

All the makrisls p@po$d
m&ul&ruEd in India. The

PDvision for thee nororiz.d
cuMin will b€ upliiins md @

to be utc! aor rhis wo shoutd Eterabtv be
r4hnial specilicarioN oi such marc.i.ts, ih.n
In de nexl heding. The 6nins ot$h woC( will

curtains shrll b€ n,de on lne nage. Th. rrcnt
cutuins rill be sid. hovinR.

one in frcnL of lhe slege is

nomal ed inreltig.nr Iight

fra,ntenmceoflhhLs h to b€ p@vided.

F xed cycloama wilt be p@viden md the eme wil als ,ct 6 a er qal oalh.

"t iraE4;.'l,*r" akr.s onry ed enain,ns dea wi be covered wirh

bl Shee Lighring sy.ten l
Provhio. or lhe tishling ba6 over de stage ad

P@vision olsuiLhle csl-laddeE aor

Lighrine conkot is to be pDvided in



:

r, Sound k('ntor(em€nr sJnrm:

L

2.

L

5.

P@vision oi two side scrans
povision tor rys k lo be kcpr

Video prcj4lor o120000 ANSI

No povrion lor inteFstive

Srage Monilor Sc@n ol55

Provr'on ofsereo sound syncm $ih hangLng/lly'ng I'nE atuy FOH sFr[e6 and
lubsooleris rpproved Hoaever. no frovision is robenade tor5 I sound sy$cm.
lrcnr fill spcakeB on venical+allofnlBc and $agc fill speak{r rLong wirh nage
monirorare ro br prorided

Suflicienr microphone connec on socker would be provided rn rhc sugc fdr easy

The SPL, STI sd o(her perfomoe relocd speincabns for audio sysrems ro b€
submitre'lalon8 wrhdesign so dar lhe sane cs be rerilied alierimptenenD on.

lne audnorium hall is not to b€ kepl Ho*ever,
VlPsune, VIP banquerand nldenfs veEndah.

Minimum 2 pesenbion point
.nd digirrl inPuh - HDMI6om

all th. onboh should be prcvided in lheconr6toom lo b€ sl up on o.e side of

lunc.s ar conbol rcom is to bcprovidd.

ot st gc aor con.*ring b@rh oaanalo8ue VCA
l.pbp/qompurcr ro be Foride,l.

rouch s n { podiun ,nd video confdencing

or suiable higher size lo be pbvided lor D6pl. ar

The mee ngended $irh. rore oflhsksto rhe chair

To di!.us and rpprcv. th€ pade.N Io..rrerio. firishB othdi.b.nd
ludiloriub p.oFrsed to b€@nstruct€d.r mdn c.mpu!, Kapurrhrt..

Th. parcms pesented by rh. Arhir*t tor .xrc.io. finishes oa hosEk rnd audnorium
w.re aPprcve,l by lhc conmidee.

1o disuss rd.ppmve the tlmrhg paflsrN for circolrtio! !ru atrd
l,IP Banquet .rq ol rudiioriun propord (o be coDstucr.rt .r m!'n

lr @ decided that sone morc par.ms may b€ pl*n by the AEhirccl $ fial
sppdpndedeision is raken in this Gsad.



-*' *, ?q\". \eea

Er. H.P. Singh

You @ rquened lo m,te ilconvenienl ro anend the meering.

cerely,

Exautive Engineer

Sh. D.L. Shr.mr,Prcsidenr,
VudhmM Spg. & Gen M,lh Ltd..
chtudfuaih Road, Ludhiana

chief Archir{t, Punjab (Retd),
2865, Sedor 42-C, Cbandiesrh.

Pmlab Tcchn,cal Un'!c6ny, Jalddhar.

Sh, A. N Chowdhry (Spec'!l rrvilee),

Er, J,sM!t Siost Ptbrt (Sp.Itrvitce),

Horc No. 2631, Secro.7g,
Mohali.
Sh, Iodcrjil Kunrr (Sp.cirl Invilee),
(PH Expent
House No. I16, Phd. 1B/1.

CMD, Sonalika TractoN Ltd.

Pujab Tcchnical Univcsily, lalandh3r.

Depadment of Technical Fnucation, Punjab,
Plor No. , SecroFS6A, ChMdigdh.

Pu.jab l echnical Lhive6ily,

Dr, Prabbjol Krur (SDcci.l Itrvilce),
Oiliciatins Dnecbr Mohali CmpE,
Cl02B, Ph& T lndu$nal AE4 Mohali.

Sh. Rrj Aggrnrl, A.chicct
Its Archigroup ArchirccG.

I
Sdb : corst.uctio! oatrew..npN€s orPtrnj,b Tc.bnicrl Utriversity -,1,1'i he.ling or

the St.ddirg Building Construclior Connilt€c.

44d neeling of lhe Sbdng Building CoNtrucrion Connitee shall be held under rhe

Chaimdship of Dr. R. S Knmdpur, Dielor CeneEl, PGSC (Rerd) ar lll0 hou6 on
20.10.2014 rr PTU s Mohall cdpu sr C-1028, I'rdddrial Art,, Phase vll, (Secb.ll9),
Mohrli - 160 0s9 (Pujab). Agcdda &d Agenda nole for thc meeling e enclosed.

'ilNDlA 2010

Dr R. S. Khddpur, DG, PGSC (Reldl. Science House,H No.290l,Phse7,

L
L'{€ q.dr€itlFzl ir&oir

=::- = = 
punt"u

t I !L' uN'vEFs/ry

DaLed \\.1, \0 e.\Lr

Puniab Technical University Jalandhar

wwpru a.. n E Ma' : xen@pru.a. 
'n
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PUNJAB TECHNICAL UNIVERSITY, JALANDHAR

Sub:Ageda tor lh€ 44rr neering of the Strtrditrg Burtdi.g ConsFuctiotr Comnrt|ee.

: sr lim ,'le vrnnes ot 4f" me,.nc or \trd.ns Burtdrs
unsrrucron Lomrdee hetd on 01.03.20t4

Adion El* on vdious ,tns dscLs*d dins pRuous meering of
sllndrns Buildins Connru(uon Comnin&

To d'*s, ed .pprck rh. tM!i4@6 sp.cifirohN to @uqi\t!fud tor popoqd audr ronM ar naincdp6. Kapdnhat,

ed apprc\. Eugh ms srimde ior prcpo.ed aua ,onum aru! Mpdnda.

To diso$ dd appbve rhe fi@rine p?ltenj tor circutaron ma udvrr b&quel ea or audronm p.oposd to bc <onsm(rd d md

To di$us ed opprole lhe dis.d €stidate for consrruction ofboed.ry qEll ofPujab l$tihrte ofTechnology, Masa.

T".dl"q qo *p'" lubnirk{ br Lh.arh'hrfqshctur wortc In 6pqoltulab hsutut€ of Tehrolosl/, A

Any olher poini with rhe pmrssioi of tne Chlir.



PUNJAB TECHNICAL UNIVEITSITY, JALANDHAR

,

01.03.20t4

lhe 4,lri meliog ortho Sr,Ddiae Buitd'ng Cotrn.ucnor Comfrillee.

To .ollirn thc MDures of 4t.d neelitrg or Strtrdrog Building
Co.slhcriotr Cobnrns hetd otr 0r.08,2014.

of43d neting orsrddi.g Buitdins Consliuction Conqrne held on
wde crculated on 06.08.2014. The minures cncuhled e ro be

Actiotr l,ke. or v.rious iteos di$used du.itrg prcvious metile
ol Sta.dirg Buildilg Contructotr Cohmitl€e.

l3kc. on vdioN irens discGs€d duing pevious nerins oa Shdins
Consr.adion Co'mi@ d€ s bde.

Tr'e neufrctu.AtspecificatioN aoi counic lreaLhnt for poposed
auditonu al main cdpu, Kopunnala re to be presred in the present
melins for .liscEsions and appoval

The nooii.g p6nem for cnculdion eq &d vlp Bdquet hall of rldnonu
Propoed to be coNrJucred at main cmpN, Kapulthala m ro bi pr€sorcd
by ltr AEhile.t i! lhe pFsent h ing for di$6sios ed agpoval.

> The @nments offe@d by the onm'nee for S!€e lidtins sy$em, Soud
einforcemml sysreh dd audio video sysrem have ben incorDorated in |ne
desigdscnme dd the delailed esrinale is being pEsored in this hering

To discr$ lrd rFptuv. th. nmul cltrrervspiificaiio.s aor
toWtic trertm.trl for the propos.d rtrditorium .t b.i! rr,!rus,

In 41d neeline of rhe conmin€, ir ws dsided thar all lhc natenals ploposed to b.
6ed for @u1ic lreaunent shoutd be prefeEbly mmuf.cluai in l.dia. Am.dtngly,
rhe AEhil€cr will hr trEkin8 the presenbtion on rypc of the mabnals proposed ro b€
ued ed thetr cosl @op&i$n.

The naner is pleed befoe the Colmitrft tor discusions Md apprcval plese.



,l|
v

To dilcuss and aDprovc
ruditorium rt nrin cahpusj

rdugn corr eninllo for DroDo:cd
Kirurrhat,.

i

The maner is placedbefore rhe commitrce rordiscr$ions dd appnlatplcae.

lrem \o,,14.5 Iu.d-rss,od rnDrok rhe ftou,iog p!n.ro. for crrcutrrioD.rr,
aDd vrr aroquet rrea 0frud orium pmposrd to b. cotr8ouded..
nrin crbpus, K.purthrtr.

In 43'q neetins olrhe commineej tr $a decide! lhar some mo.e nooring paftcms for

odnEpatrems.

T}e halGr is pl&sd beforc rbe Comiree for di*u$io.s md apprcvar plee.

To discu$ rnd rpDrove (be revNed Blim.re fo. coostucrior or
boutrdary n.ll ol Punj,b ttrrirurc ofl (htroto5l, Mfiia.

ln los neting (Asenda item No 30.7) of rhe Sbding auitdns CoNtruclion
Comittee. eslrrote fo. @Nnucdon of bobd.ry $,all of pujab rnstitute ol
Tecbnologt, Mesa fore moMt of tu. joo.olas sas approved. This esrimale ws
b6€d nFon a tentalile design piepded by Oe Archnal Additiomly, a! rbe tine of
appoval of thh esrinare, lhe tength oa lhe bou.dary s,all was cdnsidered os 4224
ne@. Hoqever, a p€r sire co.dtrios, thc lcrut lensth ot&e boundary wa js abou
4870 ne@ Ir hs ben confrmed by rh€ Archirecr rhar by misote tensth of bou&ry

onsinal estmate. Moreorer, there are somc i.creEe i. lbe quetitics a per sire
condilions also. By considerine att lheF facrors, lhe evied estimated cost for lhe
bouduy wall wori$ ou! lo be pj. 409.2? tacs i.e. incEe n cosl by 36.42%. In
lddnion lo this, price escalation 6 ptr ctru* locc of cpWD alEad] approv.n in
buildingolminft ad BOG heeti.As, shalth€ Fyablc ro lhe @ntralor.

'llris maner w6 also liscussen in 42d n@ring of the comn(e ed rr w6 decided
thd qo s uplo a*rrd value oarhe workl is gotexeculcd tioh rhe conlJrlor to avoid
ey lnigation with rhe contr@tor ud conrEcl r roEctosed by consi,lering rhe facts
dEt Pmjab Cabinet hd apprcved anstitulion ofneq tectuical nniveFity al B,lhinda
dd district M&sa will f,tl under the juisdicrion of n€w s vesity md n N6
opinioned by lhe omnr@e thar new universily nay havc difcEnr requiEnenls foi

rt--sr)



il|

The matrer h6 agan discused ar Univdsirv lerel ad bv consrderine rhe litcs that

li.al decision is still !o be laken by Pujab GovL on new univestrv dd lo avoid

rEspdses, ihen ed ncuse/encroachmenL of lhe qmpus area. bomda'v Mll wo&s

4 gol conPleted f.6d fte exist'ng ontr4ror,

The mader 
's 

placed beloe rbe Comiree lor dhcussions od approval plee

To dkcus add .Dprov. .b. d6ig. b$is repork subni'red bt lte

^Rhn€cl 
for s.;cture, [l€ciric,l !trd Publi. Hcalrh *orlc 

'tr
r.sper ol PuDj.b r.sdt e or Tetnologv' A'triw'la' Fuilkr'

The Archilecl hd subnifted d.si8! b6h r€pons of SFuc!re, El€clrictr md Publrc

H@j|n rcrks in Esper ol Pujab l.stitute ot T€chnologv, Amivolo' Fdilko

(An€xut-B). The sffe will h. pr€sented bv lhe Architect D th' meuos

The @tter is plGd b€foP the Comine for discussioN md appreval of fie Eports

Ary otber poitrt rilh lh. pernBliotr olth. chair'

L
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a

(Resd)

4.1, Th€ prop6ed boLLdinss sh.ll be €Girudsd d RCc gtrudu€

thep@son9'nlhePAR-cPwDbry€€|zurz

(,
..2, F6unddion: _ As ps El.uoru€ desEn b66d on $rr in€slEat'on

ri-ium
#;@;l;-.bb"-&,

a,a, trooF.^d *ind@ _

edatp|a€sthe

6.r.Buildhg:. Ihe burldrE ehan be otRcc rded drudure dh En tM cdb*d



!i.ir ui o-" aa ' *o-, '. * p' archi,adm5, d,aw ns e svprum rabe €'rins n

ond prsb emuGtr w ttL puty d@

6s.Eftm.r Fr.r.hlns:
arch'ledurar draunq.

6.10.F!mitu6: ChaiB ol audibnuh

7.1. Folh*ing Pd.ds hac bsn

7,t.r,Fn p€snron sysreh aE NBC he ben Pdded spnnkbG st€ln has b*n

7.l2.lnFRal Eledtu l lmtallation, r€lephm€ d.rd. nelrdtrE p@r pruqt 3rc

7-r:vd* p6eddio^ r 3dnd Bnld.ms6l .'31€m has be. @nsideda 
'n 

lhF

t.r. No D@6.B hac b€d mad
ru;e hlt'no ror -d€ma, d*ro
*i.e" icn-c o* et. p"mpe

lsMs .nd Ccw a@$ @drcr sFr€m

9 1, Ral$ ft b.€d on cr'!!D PAR ol 1 10 2012 Fd the it€mg not @€red und* PAR

2007, r.l€s h4 b€6 de'ivd rm ma .l Ete anats€ PTUrlL. K.pulhs a spPssd
€Etimai€ a^d CSR ol Punjab '

)a

,e

: No spei.l P E €qui'€d all oihd shall be an€rEed bv tho @tnEdd

:ByconlEcldndcsl|olbrd*
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ANNEXURE.B



Punjab Technrca Unversrty s a growth onenled Unve6ly estabLshed by ihe
Governmenl of Punjab as an aflilialng and leaching unNe6rty lo fac tale and
prohote st!d'es. research and enenson work with a focus on prolessiona

educalion in emerging a.eas of hgher educalon n the fieds of Engineedng.
Iechnology Management i.4edicine, Phamacy Nursrng, Edlcalon and Law etc. In

a b el span of erslen@ the UnveGfty has made a signincant proqress and has

muLlrplred rls activilies, nanitold. In its endeavor lo impad edu€lon kom h€h school

level uplo engne€nng degree level it has been decided lo conslrucl €mpuses n
diff€@nt pads of PunFb under PTU. The camplses at A.niwala & Srkhwala are

Tho cdmpus alAmMda & Sikhwala ae lo become cohesive 5nd an ntograled unit,
conslruclion ol lhe requned inrra strucluEl facililies like a€demic tunctions, students

.dd stafscommodalion, playing lields elc. on plols reasunng about 12.27 ac€s at
Ami@la and 13.3 a@s atSikhwala.

Phase Ito. PlTArniwal. & sikrMab

Phase I ol the p.olect consisls or . ellese building or G+l noo6 wllh an

appmximate area of 3,700 sq mts These poposed college burldhgs will ho!*
chssrooms, labs, lltorial and seminar hall& tacult rooms

Shce lh€ area construded in @rcnt phase is only 0ol of the tolal F.A.R available,

henc€ designing of *toic6 on mdular basis 6 nol a lbas bb a viable solution

which b evident fom lhe eports atlached.

Flnbhingworks:

The salienl lealues ofva oos provBions ae as under:

Kola stone floorinqwnh madle pattetn

DooB .nd windffi: - Door l€mes shall be in Pessed Steel sections with 0ush

door shuneB. WindM shall be of Aluminlm rrares and shuteE as per

architecluEl dEwings. Slruclural glazns has been provided al pla@s in lhe
elevalion. Fithng6 shallb€ olaluminumas peralchilectlraidGwings/specifi€lions.

'-6



staircas. Railing: Mild Sleel railing finished wilh apProved synthetic enamel has

Toileb: Man iin6h e6miclilesdado up

wash basin and urinals as/ €qurEftnt

Roonng: . Tetiae shallhave bric| @ba

F.l56c.ilhq: - Prcposd in the Sesinar

oil bound dislempeB Plaslic emulson ano

shall be enam€l painled CondoF willhave4

{o door levet herghl. vitreous chrna WC'

keatrnent wilh polvoGthane insu!alion'

Halland pariiallv in classr@ms ror

l.{ern.l Finlshlng: Cenentpras@r'

acrylic emllsion pant wilh PoP, dooB

fl. high etamic tile claddrng

Amlwala- Erp@d concFte finish in archnedural ieaturcs Wealher prool Painl

gr@@s in plaster Red sandstone cill in wndqs'

slkhwala. TenuF Paint in drchitedural lealu€s weather pooi parnt gr@ws in

plasler Red sandsione cill in wndows

Thk repori is ssbmtned lor a@d
Electical, Plumbing FiEfightno &

ot Administlatiw appdal of the d6gn basis lor

HVAC seflices in the huilding

s



OESIGN BASIS REPORT FOR STRUCTURE FOR PIT- ARNIWALA

Type ol Buildlngs: ' RCC

The proposed bulding is

1.0 Skuclurol Design:'

The moin considerotions
followed lor lhe design oi

lo) Slruclure sofeiy ond
stobilily.

(b) Io
oi

oeslhetic5 conceived by the orchileci

(c) Avoilobility ol moteriol, equipmenl ond expertise'

{dl conskuctobility ond eose ol moinlenonce

(el Durobilily.

(t) Economy.

2.0 Struclurol System:

All lhe Buildings hove been designed os RCC fiomed slruclure wiih

RCC slob. beoms ond columns. The buildings hos been designed os

slob beom ortongement in occordonce wiih lhe relevonl Indion

Purjrb Tcb!ictl Utriv.n'tY



Code of Procilce ior clvil works

4326-1976 ond ls -13920 1993

r893 2002, ls:

2.1 De3ign APProoch:

Slruclutol Modellng: Three dimensionol model ol building w|ll be

generoled using STAAD- Pro sollwore All the beoms ond columns

hove been ideolized os beom elernents- The siruclure is onolyzeo

ond designed for oll possible combinotions of grovily loods (deod &

live loodt, ond loterol loods (eodhquoke loodt Fotigue effects ol

persittenl cyclic loods ore nol onticipoled lherelore ignored' if ony

2.2 Foundotion syslem!

bololed/combined foolings ore ptoposed fot the Phosel The

nel soil beoring copocity for isoloied/combined foundotion E

considered l5.O t/sqrn ol o depth of 2 m below NGL The

gelllemenl of 50 mm hos been consideted in the design of

isololed/combined f oolin$

3.0 Compuler Plogrqms U5ed:

SENlLEYSnucluol ond O*rgn Anol16is

AUIOCAD

Po!|lb T.ch.icrl U!iv.BirY

3q



4.0 Moleridl Dedd Loods:

All lhe permoneni loods on the slructure ore oppLed os deoo

lood The deod lood in o buiding shol comprjse of seli weghl

of beoms, columns, wolls, podiilons, floo6' rook ond olso

include lhe weighl oi oll oiher permonent construclrons in lhe

bullding ond sholl conform lo lsl l91l-Schedule of unit weghls

of buibings motedols Unit weighl of vorious molerioh

considered on lhe slructurol members is os follows

Following loods hos been consdered in slructure loronolysls:-

L selflvl ol struclure

ll. Slob thickness ond lloor Inish - os per ociuol

lll, Wollloods - os Per ocruol

5.0 LrvE LoAD:

Live loods on lhe enlire lloor sholl comprise oll loods oiher lhon

deod loods. The minimum live loods on differenl occuponcres

hove bee4 considered os per ls:8/5 {Pod 2)

Densfy

o27s tl.r,,I lsmm Bdcr wort wilh

230mm Bdck Wod< wrlh

Punl,b rdhrlcrl UDlveBitY



r^ 
Live lood sholl be considered in desrgn os per Toble I of lsr 875

- lPo4 2)-1987 05lollows:

^ 5.1 Educqtionol Building:

^ lo) Closs roomt & Leclure rooms 04T/m'z

^ (o) coteterio o3T/m'1

^ o"t'-'lcl Office ond slollrooms

ld) Toilels ond bolhrooms

^ le) Kitchen' Loborolories o3T/m'z

^ lf) Cofijdors, possoges. sloircoses including 0'5T/m'?

^ Fire escopet lobbies, bolconies

^ lgl Librories

^ i) Reoding rooms (wilhoul seporole 0 4T / m'?

^ siorogel

^ ii) Reoding rooms (wilh ieporote 03T / m'?

I v--:-l

^ 0.15T/ m,lgl Tenoce
^ 0.50 T/m? usoble

^ tenoce lorservices

^ 6.0 Selsmlc Lood:

Response specirum method wos used os code with lhe

tollowng doto:

Pdllrb Tebnicrl uliv.nitv DESIGN EAsls RxPoRT
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/,
I'^ Desian horlzonlol seismic coerricieni (Ah) = ZIlq

I zon. to.ror, = o.zl .ou"rp."ol.g ," t.."1ll
^ tmportonce loclor I = l-5

Response reduclion locfor R = 5

(so/s) = Curve given for medium soi

^ T = Time period = 0 075 {h) oE

- h = Heighl of building from foundoiion Level

^ 7.0 Moleriols

Concrele mix of M25 conforming wilh lS: 456 ond CPWD

specificotions ore used,

Sieel Relnforc ement -
Fe 500 Grode ITMT - bort con{orming with lS: 1786-

struclurol sleel: -
(Fy 250/ Fy 345)N/mm,

2 t.O Design Limlt Slotes

^ The Limil siole designYneihod is used for lhe struclurol design ot

^ concrele member. For design of lhe individuol members loods

^ ore combined in occordonce wilh the looding combinonons

^ tpeciiled In lS 875 lo ochieve lhe respecirve limit stoie These

^ ore lisled belowl

S. o. Deod Lood Llve Lood Eo hquoke/
Wlnd lood

Purlrb T.chtrisl Ulll.Biq DESIGN BASIS REPoRT



t

A

^ t.0 IOAO COMBINATIONS:

l. r.s' {DL + LLJ

2. r.s'(DL+/-Eaxl

3. r.5.lDr+/-Eazl

4. 0.9.D1+/l.5EQ

5. 0.9.D1+/,1.5EQZ

6. r .2. {DL+LL+/-Eoxl

7. 1.2*lDL+LL+/-EaZI

For non orlhogonol Columns following odditionol lood

combinotion hot been used in lhe design.

r4. 1.2(DL+LL+/-EQX+/{30EAZI

rs. 1.2(DL+LL+/-EOZ+/-0.3OEOXI

r6. r.5lDL+/-EaX+/{.30EOZ)

17. 1.5(DL+/-EQZ+/4.30EOXI

18. (0.9D1) +1.5(+/-EAX+/4 30Eaz)

r9. (0.9D1) +1.5{+/-EQZ+/{.30EaX)

1.5 1.5

2 1.2 1.2 t.2

3 t,5 l5
1.5

PuJ.b Tc!.].rl uriw.rlty DESICN BASIS REmRT

\4i



t
t^,

A
L Notolions

DL

RLL = Reduced Live Lood
EOX = torlhquo(e Lood In Xdirecron
EOZ = Eorlhquole Lood in Z-direclio'1
Whereos X & Z ore iwo princpol oxes

- 
purj.bTeh crl u.iv.nity DESIGN BAsIs REpoRT

^ 10.0 Requi.emenls fo. Durobility ond Fi.e

Concrele cover requiremenh is governed by Indion Code. The

volues in lhe following loble ore oppropiole for o file roling of 2

lhe following clossiticolion oiso opplies in the design of slruclurol

elements

In generoi, odopling lhe mrnrmum concrele strenglhs ond

reinforcemenl covers will ensure lhe durobility ond lirc resElonce

of concrele elemenls, Volues shown on the drowings sholl noi be

less lhon lhe following:

Exposure Clossificolion

Membeu inconlocl wih lhe ground

Mehbeu in nienor environmenh

Membec in obove€round erle or envnonments



FI-,;. it
I

PlljrbTcbllqlu e.El.y DFJTGN BAsIs REPORT J!trc2014

\)

(mm)
(mm) Deslgn

(used In the
deslsn)

C6l In ?loc€ Concretc
l. concrete cdsl otoln3t ond
Perdon.nlly etp4ed lo .o,th

75 2@ M25

2, Coictele e,(Po36d to
wedlhct on.l nd ln conlocl
vnh soun<t (mo.tercte)

25 125 M25

25 2@ M25

30 2& M25

,t0 2n M25



ARcfi|orouP^AcHIlEcrs

tt o 
3:.:nl*i." ,rondords ond Rererence

I l.l Codes, Slohdords ond Cornmehlorles

t",

F

rt 
'893_2@2

lsi 13t20

15:1|326 - 1993 Eodhquoke rosirE; oesgn onoa;;;E< rion;
lsi 875 - 1987

Igi vj
lS: 156 - 20@ Proin ond Roinioa;aE;;aGlaar;EaaEa

6:3370 pod t, rd conoere st ucriJres i;1;

lS: 1786

l5:1904

cooe 6no FEiEi tor oelsn ona comEih6n or non_-lqsadoiions

lS: I3,l3t9€O cooe or erocriiidEEleid coiEiEiE

Pu{rbTc[ qt Ulh.rrity
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l2.o Oeslgn References ond Hond Books:

Nome of Book
Fiiiiorcea conoete oesren

6inE6ii6n ano ns a Desqn lrth

5ign ond Connrucion
wmer, Rongon Holl&
Foulkes lLonomon le9S

i-udh Ed,rion Reynodr a
Re-mrdcedConcteteDesignen

<-u kjrhno Pitoi. oevdosGii--iorcea corcrete oelsn tsecona

-dsn 
ol sleelsrrlclre

t;5lc5s concrele slruclure

F6ii66Gt rcnc'ete tne'neeane

ProPerlie5 ol conctele

ffiofrE? structures: rneqY ona

Applicolion lo Eodhquoke

g.S.Smitr a coutt
i6ii6iGii6'l.cru'e', rnoLvso ona

flctroanc,lysis

Pulrb Tdhrlc.l Utrlv'Elty



N AASIS REPORT FOR PHASE] ELECTRICAL TNSTALLATION

WORKS FOR PIT ARNIWALA & SIKHWALA

oaJEcTtvxs

Tha obletlv. ol rhls Eport is lo paenl lhe desq. @nsideralDns for vanous

ala|ll.ntc of tF el€cbrdl systems and lM vollage sFlems like El6.tro.ic Fie
Ort cuon povlsions Mly lor voi@ 8 Dala N€tsDlks, Publc rddress and El€chonrc

S.culty .ystems. Thrs wiLl tom a bass for t€ po<s oI dewlopmenl ard app@€l or

tha llnal dosign lor elect'j€L sFiero to eit lhe cle.ts bn€f purpose a.d budgel

b.tor. fimlpEparalion ofdesign, tendec and Schedules ofQua.tues

Th. Intenl will be to p.ovide a .obust, elEbl€ and ete €leclri€ po$€r dislnbulFn

ayliam based on pnnclples ol €ady-to-use eneqv eificient practces and cean

.mrEy €chnoogies wherever leasbe, and b ensoe .n easv lo maintarn @st

atLcdw and fenble system in linewlh the bestavarlable in lo€land inlemalional

Al i.P€cis of design shall conlom to relev€nt ponjons of the lollowing

. tl.tonEl ouilding Codeoflndia 2005

. Ei.oy ConseNalon Slildins code 2007

. B!E.u of Indran StaMads

. lntemanonal Electro Lechniel commission

. CPITVD G€neal Specincal ons fo. Eleclrie worts (lnternal) 2005

Pu'lrb Tdblrol udrEiry



The eleclnei bad .equir€ment ror lrqhlhg and small po@r (e g @mputeB srye6,
Dhoto@pi€r., senreB. rarcs and olhe. lab €qurpme.ts),hvac load hav€ been

€.om.t€n emDin€ny ba*d on lhe aeas poposed and @nsidedng $e approimale
load lo. Ettemal Lishiins & Plumbrns to. ph.ser The @nclusrons have b€en

tabuLied bdq, while lhe delails lor individual buidings Ere lsted later

&/

e]

ELECTRICAL LOADS AT PIT ARNIWALA & SIKHWAL4

0.70
2020

A
s.nlnr Hall for 23.7 loms 0.50

25.00

Erbm.l D.%lopn d ln luding 25.@ 12.s0 3.1J

SsnoE TMtn.nl P|3nt

97,03

Adoorjm @r .ll direEity facld 0 I lvtrximum De@nd in Kvy 33.51

Ar h€ @hun d@nd lo€d corer out to b€ h* than 100 l( /, LT dn€ii6 ot 90 lov dn
b€ d6@ded frm the sEs/adnditv

flng owE|| divss{y f.dor 0.9, Manrum o€mnd in 33.51

tri@rim C'6 Ser r.diDe 0.3 &d Pe!44jcs!q!!
itcS€rc€Ddorvftrk od b b.

Sll€dion ol DG SEI for 6lkse buildino

Pu4.hTcldolu r.dily



I

OESIGN CONSIDERAIIONS

Thl. b cov€.ed underthe lolowng subheads

substat on & Po@r orstibulion Plan

LV Seru es: voie Data. & s€clnty System
Exte.nal Developmenl (ElecHe ) subslahon a Powe.
Ostfibution Plan, Ligh0ng & Fa.f^

SUEIiE/iD A,Substation & Pow€l Di3tributlon Plan

ln Pha* I, the LT @nnecton of 90 KW meter for 0.433kV LT supp y wlll b€ mslalled

ind ommrssoned at fE 6ty of lle sib .LT @nrechon wll tued phael ie @llese

bdlding 1 8 exiemal d*loprent lof phaF-l

A. t€ load mcreases lhan l0O KW @nneclon ror HT metedng will be appLied to

PsEA/adhonry & basd on d1e load 11 KV sobstaton will be Inslaled, keeping in

nhd spae povisioning lor the 11 Kv substahon has been done wiih the

ooruultaton of the archilecl,

Al. D.G s€ts and Po@. Sack{p F.cllrlr6

I h propo*d lo bacl{p p@r lor gener.toc lor tte following:
r 50%orAcl@dmsemlnarhal load is be ng @.sidercd on geneato. back up
. For othe. blildings, 25% of lightinq, rans .nd smal pMr is be nq consideed

on oeneEtor back !p

ll l! tFefoe proposod lo hare a final @nhgu€Uo. ol I no. 50kVA D.G. S€t For

Pnas€ - Inow re rcuLd slggest lnos 50kva oG. seis be insla led and lhe
chaining *t rill be installed later as he load In(ea*s in nen phase The oG s€L

rill ts prolided with indNdual aMF pan6l tor aulmatjc slaning h €se of pMr
lElluF. lt is not inianded lo eiher svnchronize the sets or share tt€ loads i. tutu€ fo.
mall€r DG s€ts. TlEe will be a manlal *le.don ol ets lo tun for Erids load

conrlitions. Tne AMF parels will ale be supplled wiltr hanualov€mde faciilies

ll i! prpced 1o l@ie lhe sl o. ground ffoor l€@l so hal seNicing. opeabon and

nehi.mn@ is @nsolidated to. moE eifciency. The sets wold be lo€ied in open

Porj.b rft b'ror uriv.uiry



A3 Erlfilno syltm.

Elntihg lFtem in luding earthing slipv(2bl6 and eartl pits will be poMded

n b plposd lo pdnie eleclrolvlic chemi@l earthing st€lem This tvF ol e'rf ng

.yrbd ME:
. td €lecti@l Eista@ io etm
. God co|losff Eur.@
. AblitY io 6FY high @m.ts EP€€drY
. R.lbbb bng lire sysrem

lbh €6rth ele.!D.t€ wll be lunado !o a'hiew a hanhum Bsian'€ to earth oI I Otn

PoF G.ounding wn be Fdiled ror

. Ndhal Ac epplv

. A! lPPaFtF End nstar P'!e

6.pdai! 6ysbetr6 ol€adin€ shallbe Pdid€d in ttE bu di's ioe

. T€loPhoG / EPAB,\

. &.'/€rs 4d @mp@r

TUBEEAD B- Polnt lvlrlng

P6hr gklno 5r€ll be €red od usng Frr€ R4stanl (FR) gEd€ Pvc

"rt' tunitttt"a copper ddlEloE dtrild n r/GdumtEaw dulv

i*Jo 
"ooon"a 

t o. *"a 
"c 

@nHpoary modurar ttee s{itcnes

Pu.l.b lcitrI6l u.h.d,9



,,ll r€3 6hall b€ PVC insutated FRZHLS wii 6pper conduclor Al @ndL G wlLbe PVc

.nd Ms @nduits w l be povided m t,le ba*me.t a.d on p aes slblecl b mechanr@

E|filng 6tstem indldinq eadhng sMpg€bl€s and earh pits willbe povded

ll b p@posd to povide ele.folvtc chemi@l earbing slstem This tvpe ol eadnrng

.r!bn h4:
. Ld elecriel esistane lo eain
. Oood Cocion esEtane
r Alility io ery hish @ranrs cp€aiedly
. Reliable long lile sysiem

lLln €dft olectode wll be $itable to edreE a marinum Esistan@ to earth ol 1 ohn

PD!.r GFmding wll be p@ided lor

. All app56tus and motalPree

S.psEte GFiems of earthing shall be

. Tdeph@ / EPABX

. S€reE and @mputer

prcviden in trE building ror

ST BEEAD B- Polnt Wirlng

Pokn wdno shall be eded oul lsing Fne Rsista.l (FR) gEde PVc msulated wi€

{4tl mutt+Fanded @pper @ndudN @ried in MedrurMEavv dW PVc @ndut

Svltch€s prcpced 1o be lsed a€ @n€mpo€ry modular tvpe swicnes

Pu4.bTchrlelu.iEnirY



There shallbe separale DBs for'Nomal" power (wh'ch wt f€ed the power oulteG and
sonelshts)a.dror'Em€rcency power(rncrrw feed2so/oof fansandtshLs)

SUBIIEAD C- Poi.tWking

Th. prdison ol uminarles n vanous areas of th€ b! d ng 1o be des oned to achere dre
illumh€lifi ie€ls as per €leva.r slandads and s e requrement The udnaneswl b€
..I€d€d kepno n mnd Aeshed6. lo€lron @urement ea* or mantenane and

D

T5

Tem.e & [rEma Lishr ia

CFL till be !,|e p€fened sou€ or lroht tor naxmum llmed Md packaoe Finj.os str
€onwBlon effioenc.ies of 65% and abore ae seleoied torareas €qlnng 300luand
rb@. Suitable mror ophc ouvere haw @nsdeEd mnmzng tre @t{fl angte ol
dLld rgtti inrjdent on he s@ns Compact iuo€*nt light has b€en ste.ted td
C€.rlddE end lobbes as tEy ae he h gt€sl usaoe aeas

F.trl aill be povided lo' a|| @rs - rcJd nq @-s *itr AC

C.l.T€l€phone Slstem, Cable w.nd Intemer NerWork

Td€Dhffi widng @nneclons are proposed lo be proMded n the offes.bbs,seni.ar
Mll!. Tolephone. Dab/ntemet DoinG wltalso be D@vided in he offi@ areas. AI trle
vt{@ points will be @nnecled dr@ugh tetephone abte iioh lhe MDF. Att the tag b ocks
h irm .hall be @nnected to lie main tag block o€ted In bre Lv rcom On y @nduits tor
2 P.lr6lelepho.e wires iniemel Prcvsion for sgnalboosteG wittatso be made as pe.
ths rsqutement ot he va ous strc prolideE

PEvisiq tor instalinA a CCTV svsl€m wo! d be made lo mon lor
Eljb of tE bu drE The system iiself he ame€s, mon tors and
!'rd!d€d h !€ s@p€ ol des gn and execution as it @!ld be best
rrilrb Tehnl.rr univ.nit



fi

0F ar€ ol ffiBsiodng .d hendins @r
grESEr.DD' Exi.nEl D€v.toDnrnt

Exbd|ll llohtl'g gwld b. de.tqned to in 6 namor io €ftoE the 3€orfty of F..C.
.tErbLE hou6 on eN.!qd!, F€desdan patE. rn eddilio riohtng for bnd@p€d
lB yislld b€ ht gnbd s [1.t tre tniEn€ U..d *d contibub b th. *tE&:
n tft ofll|. lan.lseDe d€.i!n. P.nioi.r..r. wuld b€ bken b mhkliz uFlhrd
.dU of light b enlu€ comp[.tE riUr .tught S|q| .rfidion.

trrp .drrE€. *ltt marmtn €6d{o, and hlgh @|o!t
.€hcbd. For laE€r bhon F.d.,gd MEbt fteti.b (MH)

r€ndqnE htax Fdd D.
lamp6 6!ld b€ |J3€d, ior

:Ft(nn bEl G{ulsrErh cFL. v/orld b€ 6€d,

DBAIGT IAStr| NEIOIT

s\



OESIGfle rtoHttt'lo sEavtces ron ptr' rxr'*^'^ " "'^""^-'

1,0

1.1

INTRODUCTTON

waler supplv and $astewater disposal @nstiGte a very rmportant pa't of th€

":;i;';- " tu'roinq n an'.mne or hvqrene and creanriness are

mdispensable to lhewellbeine ot he occupants as a wnoLe

Fiqhiinq and ohe. aLlied seflj@s

, war€r su9ply syst€m
. waslewaterOispoelSYstem
. sererag€ and ddinage svstem induding drsposal

. SeMs;Teatnent Plant and Recvclrng olWaste waler

. Rai. wat€r HaN€sling

. Fkeighirng sy5tem

h ls Proposed to dEisn the sedi@s 6to6oe epacites and piping netwoR or

th. buildinqs in lotality.

1.2

t,l

Pr4.b rchlrdl Utrn'BltY



a

2.0 IYAT€R SUPPLY SYSTEiII

2-t Tobl t/V.l.r Faquir'nont Ctlculttion: Tre corsohoaled and disfrbutpd

"' ;;; ;;;.;"^; ".'e' 
I s spec i@no'< anr colt ma'uars'o ptase I

ahall b€ .s b€row

I.2 8ourc. olWrror

2.2,',1 Sl@ nuniop @l€r supply d@s not €lrsl h lhe scnrtv ol poied sne it will
_- 

;;:*"""; develop oM inr'sl'lcrure to turlill dle ent''e requ €nert rlrs

s*ino+13tandbv) hasng a d'schatge of 18OOO lph lor opsranng 2_3 houG

ipuiiia '-*'ir;"n*rJo" 
provid€d ro turnrrrhe requremenr'

2.2.2 Borevg. (lsalso poposed lo oesign a sewage treahenl Pldni h such ewav
- -'- 

""i"mu"" 
*u o" *"vcl'd lor honrcult'Jte purpo6e onlv

-l)

-_Pu{.b 

ln.on tu ol rehnd

Roquremed
t !! dlns {LPD}

l
COUEGE
utrDll{G.

6,,130I 240 10,60Q

1,r25

223 135I 5

2256dr

t
E

hnlrb Tchddl utriv.BitY



- 5l.6 lha water fequrement is ony 17K1. lhefefore lnde.S.ound iank has not

- 
b@. @nsidered forphase tbLidng.

^ Ov.rhead tank€pacrtyfof 1d.y storage has been 6nsde.ed

- Z,a Ou.llty ol wat.. supoly

.- Sin@, the water witt be reqlied ror dfferenr pu.poses ie. ior drnking,

- cooking, in laboralo es i. lhe toiters etc. has to be ot a r€qu red srandad

l* qlaliv The exact water wltt be sussested anef geflrns lhe bore
^ m[ warertest fep dy shichwj[ be provrded by pTU.

^ ,. ,O""'O'" 
'OR 

WATER SUPPLY

- . Att the enernat p pes Lo be used lof water supply sha be ouct e t6n (Dt) /

^ Galva.ized steet tlbes conlming to 1s.1239 nedium ctass of supenor
quality Fittings shatt be Eatteabte irodbrass as appticabte Fo. prp€s above

^ lomm dra. Ductile lron prpes wtt be used

^ . For lntemal works, the pipes tunfing on the tenace, shaft are proposod to be
- G.lpip€ and i. the wattchases lo lhe various tinures orcpVC pipes.

'^ . V.lves on branches, man iine and punps shali have ba vatve / butterny
^ v.lv€ ol good approved quatity, as per reqliremenl

)^ a 8oll,wast., v6nr I R.in war.r oispo3at pip€ sylreo
_ . Th6 system witt be desrs.ed based on Mo prpes (srack) sysrem as
^ Ecomm€nded in @de ol practi@ lor sor .nd waste pip€s aboye g.ound (t.S

5329.1964).

. Minhum diameler of pipes sha be adopted 6s

. r All main soil pipes loomhI Allbranch soitptpes , loomhI Allmain waste pipes - - loomm! Attbranch waste prpes - _ sonnr Allmarn soiland waste ppes stack 15omm. Wash basin/Srnkwaste conneciion to floortrap - - 32/,to/5omm

Pul.bTc[ stu! ^t9 DEsrcN Brsrs REpoRT Jur.Z0r,l



. Rarnwalerprpes -' mn150mm

All Boil. wasie vent & ra n water p pes tu.n n9 vert'ca y. sha I be etposed
lnd Epproachabe,In v€rlrcalshafts as pe.arch leciu.a desgn

E.ch conneclion fiom lhe fxllres shal be provded wlh access doors lor
cl6.nins (door t!ncl ons).

Alllraps shallbe wth a mrn mum water s€alof 50mm

(r)Al1 soil wasle, ve.l and anh-syphonage prpes and httnss 50nm and
above sha lbe Clcentfugaly cast.

No clean out piugs provided av lhe decision ot PTU on previous PII

SEWERAGE SYSTEM

' Soil wasre trom water closets and lrnaLs etc. will be @Llected by hoizonral
.nd vertL€l sorl p|pes .nd discharged d.eclly to the manholes Waste waler
Iroo wash basns. sinks. and tom other wasle fnu@s shal be @lecled
spa.alely by waste ppes and discharged lh.oueh qully tEps inlo the
m€nhol6 of lhe enemalsawe.age Eysten
Th6 exlenal sMrage system shall be runnhg around the buldng periphery

hrvlng franholes n konl or each shafr. Th€ marn s€wr Ine will carry the
vhol€ sewage by g€vity up lo lh6 s€wag€ Trealrnent Planl.

caplclty of s.T.P:

Ph!€.-l -15 KLo

l.t l(.!o TEatmenl Plant

It ll popoed to lreal the domesllc sewage in a scientific manner lh.ouqh a

tropidy planned sewage l€alment planl The obtective rs to slab z€ bl€
docomposable organic natleB pfesent in sewage $ as to get an efilent and

'.ludg6 havinq characGnslc which a€ withi. sate limh, and $hich €n be
r€cycl€! and re-ulflzed lor vanous pu.poses to help in Baintaning the eco ogy ol
n€tur6 snd sav€ onergy resoures. The l.eatment pro@ss for sewage/emuenl a.d
lh6 loelion ol lhe fina] waste wate. disposal shall be bas€d on the folowing

i"

3.

l.

Putrjrb rnh.k rurn.Bity



v
t

Uso ol Trcaled sewage
A6sthetrcs ofore area and nealoy Inhabrlatron

AvEil.bilit of suilable land.
lnili.l Cost ol lhe system
R€tudng CosL or lhe system

a.l.l !.ll.nt F..ru.€. of sTP

(A) ChaEctens * ofInnu€nt

. aoD(sd.ysat20'C)(ms/rt)

. suspended solds (ms/lt)
250 -300

6.5 -3 5

b

(B) cha6cGnstc or Eiiuent (afler trealrneno

lll IROCf,SS DFSCRIPTION: FAB PtrxB

. B.O.O (5 daF 20'C) (mSftl) less fEn 20mg/l t.
t Suspended soids mgn less than 30ms/l

Th6 l@hnolosy sussested to be lsed to. Sewag€ treahent wil be M.S
lebdeted FAB type. -the equalizalion tank. trealed wat€r tank will be
underg.@nd consrdcred in R.c.c and the other pans ot rhe equipnents wil

S€{age g€nerated ftom the blilding wi | €acn dre last manhole ol nunk *rer
lhs lrcn $h6€ it shall b€ pa$e<l thrclgh a bar scen of suilable sie befoe
anbdng the equalialion dn @ll*ton tank. Thee shall be su able
.mngenent for cleaning and linjng fE 6aM matedal trom the pladom rea.

Flom €qualrzton tank dre eEge shall be liited o1ough subheF ble autonatjc
dtd @mos i.io FAs aeElion tanks. The eolalization ia.k shal also have
provisis ot th€ .€rahon 5'5leh lo kep the *waqe in the honogene@s

In tE FAB aeElion iank ol requiEd epacity wste$€ter will b€ miEd wnh
hl@oEanisms in pEsene of dissol@d orygen. Mooolganisms wil a$imilaie
oEanrc hpuntes Th6 FAa aeElion lank qill be supplied ihrcugh wo posili€
displamenE (ools type) an blM6 (1 @lkhs + 1 standby) lo@ted odside

Pldrb Tch.lql U.h.Blry



gll L

Foh tne FAB 
'erauon 

lank mrrcd

tffi d1e tub€/Plale sefrler lank back

stll .lso be pro{ded $th skrmmer

a".o- r"^r rc rteo te ptate seft'er s iae ce'r

an owdow wtr s0r scum bafie sll b€ provided m plate seltler lo lrke trealed

rasteMier out ot the plale/tlbe se er

From the Platetub€ etter' reare
@ntad tank ti€e 

'honre 
will be a

bnk lhe wate' wn

P6su€ sand hlter

tank. The water wr

lrcn flee lanks sll be tudire' us

cas of extra efruent the adng
municipal serer'

E-ress 5ludg6 lrom 0E tub€/pLal

ae€lion tank q4ling stabilized sl

flter P€s*s and 6ried ofi lor

PUrPo*s The stabilrad sludge

outside itansgortadon

C. DESIGI{ PARAMEIERS

Thg following Pa.ametec shallbe considered tot design oi seweraqe svstem'

(iii) Min. Yelocitv ornowrn pipes 6owi'9

0.3 of water SutPLy)

Pu.lrb Tehlldl Urh.dltt



N) Marv6locity olnow

{9 Min d€pth torsewors

(For surface run off, subsorl{at€r

A

Fomula for calculation for desEn

1

of sewer lines shallbe by Mannrng s

(vlli)

= Hyd€ulic €drus in n
= Slope or hydEulrc gEdie rnm/m

= Mannins 3 co+fficient

co€lfcient n | 0.015

ll Materi.b SP.cm@toE

For dia 1somm lo 25omm
@ndilions with laYing end

(b) R.C,C, PiP* cla$ NP2

Fo. dia 25omm and abbve

(c) &c.c, PIP€.c1..! NP3

:
s

C.3.1 PlPd

.5 per |sl458,lor nomalrlopes and geral

For road cossings lor heavv loading onditions as Per ls:458

All R.cc. DiOes $an b6 Eid.s per ls:373 _ 1S35and s pet'ManutloF

!;i"r; fiJ s;r" r.aheni' bv M'ni3r'v or u,t6n o€Eropm€nr N*

(d) c,l, Pip€ Cl.$ LA

q\

Pu4.h Tchddl Uriv'dq



Forlleep slopes and etpoed ppe as perlS 1536

l!) The manhoLes shalbe construcled olb ck masonry as pe'sbndad
.po.ifcalions of Nalronalgu lding code

MinFUm oepihs of Manhole

fi) Manholes shal be povrded .t al junctons chanse ol drccnons'
and change in diameters, a5 perconn€clio. Gqurement

(ii) A drstane or 30 met.€s on lhe maln trunk sewer Irnes deDendrno

on dia. ol PiPe.nd lo€l@ndruons.

(dl anhol. covoF

(i) Medium/heawdulv ror manholes.

7. RAIN WATER DISPOSAL

t.t RoofDrlinage:

vefti@l rain Eler prpes pEvided as p€r requiem€nt and will collect the

EhMter prpe though khuBahs 6rd this wi|| drschaE€ Into maenry s{om

Ftardrains with sFRc covers or Piping cum manhole slom waterdEinage

D€inage Eystem shallbe desisned on the paEmei€B setup bv th€ mel@Logv

depaffient and vanous slalqtory cod€s RoofioP dinwaier is geneEllv clean

d@s not equire .nv petieat'nenl betoE dBcharging nto Ran waier

HaR€sling w€lls. Rain Mter kom oof shall fEi be disclElq€d Inlo lhe

haresling rells and exc.ss Mier f@m the wells shall ovedow into lhe

..' 0.2 surlaco Drdnag6:

Sudae drainaae @nsrs ng of slrla@ dEins gnd undergrcund stoB waler

dlsposal pipes wilLbe provided so lhal there is no accunulation ol rain mtef
Pudrb Tdbftrt Uriv.nlty DEsrG BAS|SREFORT JUG ra

(b)

(c)

f'



Belorc discharg.g Into.a n wale. ha.vesllnq welLs bar screens and sll lraps

wlll b€ Incorpofated to €move the s t. heaver part'cles and otnef

obl€.UonabLe matenal whlch €n *!se choknq of lhe percolaton wel

Surl€e ral. waler separatey collecled rn the enema masonry srom war€r

dr.ln. with SFRC Covers or Pping warer o6rnage

.yst.m and discharge into th€ rarn water haruesting chaFber

Th€ finEl disposal ol the Ein wai€r colLected kom the overfo! orihe rarn

w.ter haNesling syslefi willbe in lhe proposed relenton basrn Incaseor
06rfloodrng ofstom waler in lhe basrn, one ollhe following svstems can be

1. Broswale (as elabo.aled n 321)
2. PumpLnq the water to the reseruotr al wal€r works s t'
3. Pumping the wate. lo thei.ain alona he ma n rcad

The l6vel of sile rs 1.5n dom lon
lhe nain bad lerel of that aea.
Also, as per soil test Gport suF.oil
eter Ms al a deplir ol 1 .2 m beLow

MtuEl gound l€@L so ran water

hareslinq system cannol be

I Stom water drainage $rcugh gosM€ is poposed

Bioswae are landsepe elements desiqned to remove sit & sudae tunofi

waler. They @nsist ol a swaled drainage @!rse with gen v sloPed sides and

BiosMles have lour fu.ctrons lor
@nveyan€, fillEtion and rnfrltElion
run oll volumes as reLl as treal stom

slom waler hanagement colLe<lio.,

These tour lraits .edue and delay peak

Rain @ter lrom buiLdinas. oads & open areas will be channe z€d Dy a

dEinage system sloping lowards fLe hoswales 5 ong lhe Fain road inside th6

Pmlrb TEbDiol u'lv.diiy
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t\

ove.now lrom the swale w I be splled onto the

olswale has been de ved @nsdenng maxrmlm rainlallof 3omnrftr



!.! D-lcntT.chnlc.lP'Em't'r'

a,t D..lgvIGnn|c.lP.r.n't'E
Min. v6loo'ty ofnow in dD@

e. For dlains u9!o 3OO mm widtl
b. For drah6 upro 900 |m tidti

hiitl. run off ior dalicdns ol d6h's€ = a! p'r Motrolosi€al D't'

i&?lrl.aedgn or alEko b.; on Ma {ng's rondt rDr now dE !o sralttv

I

i Fo. R,C.c. Dhs3 n E 0.015

For bf,cl n.ldry chatrFl wlo! n'.t "tt 
of cdr|d$ Ctd" n ' o'oi!

DETIGX 
'A!|IA 

XEPOFI



F

ts 651-1965

ts762-1978

ls 1172-1971

STANDARDS PLIJMBING 8 SANITARY

Specrficahof to. sal ctazed sroneware

Speclfr€bon fof eltkng lead

Code ol basrc €q! Em€nrs for water

Speohetions tor nid steet tube,

Specrfi@tione tor mitd steel

Speciifi€ho. for €r @tty est ibn pessure

Speor€don to. @nbjtugaly cast (Spun) lron p.essu,e
Epes brMl€r, gas and EeMse

Specifi€tion ror Casr kon fihn$ for pressuf€ piDes to,
Mtar, gas End seGse

Ac building pipes, sutieE and tittinOs (Spigol and soc*et

Code for €ei i@n hanhote rrahe and @re..

Speoh@uor tor Sd.d @st rM SpEot and Venflaong
prpe., itrnss rnd acGsones

Code ol p.aclie ror burtding dErnage

Code ol pzcte tor setecroi rdatation ano
nahrenane ot sanikry apptian@s

Code of practi@ tor Mter suppty ro buitdinss

Cod€ ot pEctie for taying ot C.t. pip€s

Sp€<jf€lion for €tecti€Iy retded steel pipes tor mter

lS 1239-1963 (Part-l)

lS 12391 963 (Pa.t- )

ls t537-r 976

ls i53&1976

lS 1538 (Pan 1 to 23)

18 rd2e1960

t72d1960

1729-1979

1712-1 0

206+r962

206t1963

3i1{-1965

35€9,1931

tl t8

ts

ts

ts

ts

ts

ts

r!'J.b T..h'rqt u'ih-rry
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L

ts 3939-1070

la 4111.1967

t6a12?'1067

tga615

18a9691 981

ts !7091 964

E 25441 0?0

Nrilonel building cod€
..Mc€s.ecion1&2

CentntuOally €sl spun on and eckei soil and ventilat ng

prpe Fttngs.nda@ssones

code of pEclie lor Ancrllary sltucture Ln *@raae

code of Practe lor lavrng glazed slone @re prpe

specin@0on lor lnplaslosed Pvc pip€ fitnrEs'

specrfidton to' unolasucsed Pvc p'pes ior portable

for sle. supply, drainage .nd sanitaiion Pad lX PlumbLng

Pr4.b Tdbridl U.|r.nltY



N BASIS REPORT FOR PHASE FIRE FIGHTING SERVICES
FOR PIT, ARNIWALA

t.o

Most accdenlal lres have a sma ns'gnncant beginn.g but a teflbe
.nding They adva.ce raprdy from the ncrp e.t s|age to a delasEl ng sGge

and soon go oll ol control. and nre 6 no solourner end tfavels raprdLv to

6nguf large areas wth east deay The end resull rs awavs hoirbe and

n6€ds.o lLrlher descnpl on

4.0

The presen( obrective is to p!! lodh a Fire Protecllon and Salelv Scheme for

the €mpus n conform ty wth existng slandards ano pra.tr.es

oot l|s or rhe building

The fire nghlng wilL be desrgned as p€t the recommendatons ol lhe Nal onal
glildrng Code ol Inda-Parl lV 2OO5 The Occupancv !se classricalo. wll

l) Eulldins-colleq€ & workshop
Group-g: Educ.fional Buildings (Less than 15 n in height i5 m and

.bov. butnotexceeding 30 m in h.ight)

Consrdedng lhat the puQose of ihe buldings, as well as the height of lhe

.truclure rt wrl be necessary to provde a p.oper and adeqlate rre llghlrnq

lv.tem based on lhe Gquremenls ol lh€ NatioFaLAubrng Code 2005

fllnlhum Requnenentlor Fne Fighting Sysl€m as P€r NBC _ 200s

Croup-B: Educational Buildings (Less than 15 h in height)

S. No.

3

is Pq (NBa)T

"cui€d 
lPo,'d"d

Putrjrb rKhrtrl univtBin
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f-
a [ver 

R6{ Nol Feq!tred'r 
I6l l4'l HVa

\!iomati

3

10

11

12

13

opdated Elecrtahot

Fequred 
I11P,o',ded

Requred 
fo' 

ercsded

Req!red 
lNorPrcv,ded

Requred 
lNot 

Prcv,ded

Requled FNot 
Prcvded

lam-Not

2.3 Vert@l down @mer of loomm dra MS pipes wllL be taken to povLde
- - 

b;ssiEed wate lo lre s .g e outret hvd6rl Dndns vavP or eacn ioor at Del

i*un"..nr ".o 
l|."".o""..leo cormo'rv to an ov.rl'ead iarl ard pLFo

alJns 
"'tr' 

*"" -.*.y""-. oonaore f,e ed'Tlrsne6 ate ro bA provdFd al

611accessrbre posNons

2.a Also rt has been proposed to provrde lollowrng podable lvpe nre

. I lit Water expellLng tYPe

. Ory chemical Powder tYPe

lt"
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STANDAROS FOR FtRE FIGHTING WORK TITLE

spd6ca|onsfofmidslee|lube.l

spectcatons ror mrld sleeltube lubula. and ollr{ st*

spef@Lon aLLYcad(SPUO ron P'esue

Spec fiet on lor casl kon r'ftngs lo
Mler sas and sMge

Code ror esi rcn mnhoe ftame and cove.

Sp€ficat|on ror eledtrj€Llv relded ste p p€s ro'
waler. sas and swaoe

carvanlzins G I Pipes

Noi percolat'ns ier ble ri.e fiqhtng del'very ho* (rh d

PVC insulated €bles tor Mft nq vonaoes uplo and

lncLud ng L100 sls (hird Gvis'on)

coDrer ch6k Elv6 ror Mcr
wlksp ion)(Arendrenl2)

Sluice vaL€s lor Mter @rG purpc* (50 (o 30o mm)

sz€ G nh ev66n) (amendrenl 3)

sreofi€tbn lq riBt€id hose_reel lor lirc rrghtrng (ror

nieo inslallal'onO Oet re"i.i.O twM arendmenl No.i )

Code or pract @ Id nsla lal6n and maLnlename d

'nducton 
motore (second Gvson)

Ss,ficaton tor .oupl,ngs ddble roe
lerole n!bd-@6 PaIem ls fi€ ii q 0htd

Suclion ho* @upl ng lof ire rqhi nq ol purposes {(hrd

s@irrdion of lire hose delivery couphqs b.anci p p€

.;'€s and nozre spanner (rhtrd rcvLs'on)

\>
ts

ts

ls

IMPORTANT INDIAN

3549.1931

|s 4e41990

I7&1934

16 78G19€,1

ts8641935

ts9oo1992

Is902-1992

Plnj,brcb cn!Div.Fry
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Hortsdtal €nldtugal Pnnp6 for clea' @ld fiEsh rbier

ffiru'*"xsifi#frlm"E'fflff-
P\rc 

'Bulai€d 
ih.!w *t*f"n

vofisse upto 6td hdrd

ffi:"ffiJffi""#*ffi*"l?"i"lw
tor li€ safEty or buidhgs (G6

ui!frd ed ltl rennsad
)

PE@E srd €dum €d486 (s@nd rdFEn'

s$ine$i ld l6ndhc valG (3e@nd csi6l t{n'

s m crEd !D€ rdut {'@ elun) €tcs P'n l+irEle

oeri*em trlu amenarerc m t'a

Wr#,ffi #"HHPsrs 
FEn -rtunj

senL$ cvfttdd! ld riorEg€ ot lFs d high F€sG

Cod€ ol Fsdie tor Altoddi' FiE ahm sFtsn

spdii@lidtE h€teniidlE ddec|o's

ol Pr.& id 'E 
nl'l *l'ino h3lala[d

UL 16€ u brwft€E Labor.bry Bp€cifrEtton lor
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Punrab Technical unversrtv s a growlh orenled unverslv eslablished bv the

cov;nmenl or Puniab as an afilalns and Leachns Univers'tv lo rac'lrtale and

prcmole studes research and e enson work wilh a focus

.aueron in 
"merg'ng 

a€as ol higher educalon n the llelds ol Engrneefng'

Technology Management, Med crne. Pharmacy Nu6inq. Education and Lawelc n

a briet span or exrslence. lhe Llnlverstv has made a sgnificanl progress and nas

muiDEdrrsarnvles ran"od a,lseno"dvo ro moa4 cduGlo_ I o- I 
'sq 

s hool

rever upro e_qrtenno oeg ee eve n nds bee- de(io"o ro -o_slruc 
"aaDuse' n

difierei parts or Puniab undef PTU The .ampuses al arndaLa & SikhwaLa ae

amng such campuses

The 6hp!s al Arniwala & S khwala are to become cohesv€ and an mlegaled un(

@nstruciionollhe €quned nrra-struclu€lracililies lrke a€demlc runctions sludents

and siafi a@mmodation plavng lieds etc on plots measu ng abool 12 27 acres at

Ahlwala gnd 13 3 acres al Srkhwala

Ph!.e llor PIT ArnMala a sikhwala

tdo al, and seminar haLl & lacultv rooms

Slnce ihe aea construded In curent thae is ont 8% of the lota FAR availabLe'

h€ft. designing oi seMces on modular basF is nol a ieasble & vrable solulon

d is evident trom the reporls atlached

Ti€.alieni iealucs olvanous provisions are as under:

Kora srfin@rms r!rf! rrl!!,i!!g!!

Toilets

O@c and windos: - Ooor tames shall be in Pressed stee! sections with flush

door shuneF windds shall be of Alumrnum lames and shuteB as per

a.hitecludr drawmgs SlftflJral glalng -as bea_ p ovded dl paes 'n the

elevation. Fitlrngs shallb€ ofalumhum as per arch tecludi d Ewrngs/spec lefions

-n



Srrtrcae Ralling: Mild Steel €iling rinished {nh appro\ 6vn$etic enaml has

ToI.t : Mait linish er c tiles dsdo !p lo doo' l€vel heiq\l viteous choa wc
w.!hb.slo and udnaB equrcr€nt

Roonng: - Tem@ shatl have bnck @ba reahent with polvuethane iosulation

Frb. colllng: - Proposed in ths seminar H'll and partiallv i\ ctassooms lbr

'ffiLliil;H:;", trffi t"5:i1 :;" ;:t"*::Tnh:iTlil:*:il#:
n. hbh ce6mic tile cladding'

AnMar.- Erp$ed @nc€te fnish 6 trchieclu6l iea\rs, Westhd proof panl

g@6 h p!.st6. Red Eandslon' oll h windds

stkhwatE- T€nu@ pai in achiedural batu€6 w€\ prooi painl groov€i in

plaster, Red sanddone c lin windoss

rnis t@rt is 6lbmitr€d io. acrod ol Mmnlstraliv€ app\| ot d1e ddign basls for

E;ddcal, Dtumbing Fi€iighring & tlvAc servi'Es h oe ltildng.

l

Punl.b T.dnlel un|l6liY

1)



r
OESIGN BASIS REPORT FOR PHASE-I HVAC WORKS FOR

t,

rn

GENEML

It F propose! to poude com,on (ootr-g cond io.s wrth the herp of econoFre, .nd€arcea dr @nd o.,ng svsre. to.ontysehna, Fa tS t !-,ty oAus
1, D6ign PhilGophy

The an{ondilioning s}steh hasbeen desigfed keephg m vEwlhe ro sing.
(i) Continuity and rctiabitity.

(ii) Fleibilit or operarqn

(iii) Saretyof peEonnetandequiptunts.

(iv) Eas ofmaintenane.

2, Appllcabt€Codesandcutd6

(i) Nalionat Buitding Codeoftndta 2OO5

(ii) In ian Sociely ot Hedung, Retrise€tion
In . (ISHRAE)

I, DESIGNCRITERIA

l.l Ourslde Dostgn Condition
Oesign outsade an condiiions aE enFded trom the
weather darabase for Hissar.

PIT. ARNIWALA & SIKHWALA

and Atr Cond on'nq Enqhee6

Ourdoor D6lgn ConditioB:

43 3 deq C tlt0deoF
25.8des. C (70.4 deq F

6.t deo C (43.0 deo F

PudrbrchDiB, U!F.ntry
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sumoc!-g

t,t

!t

!.4 F.ctor CoGld€ed {Bulldlng Env'loP€)

SHGF ' 0 56 & U Val@ = 113BIU/H'-Sfr-"F

lJ Vab. = 0.36 ATU / Hi-sn f

li) wdh{s.niM H.ll)

'U v.tuc - O 21 BTU / & sn_5

?

! valu6 = 012 BT\J / Hr' - sn_t

.. LOAD ESTIII'ATION

Th€ Ljr condi oning loads ae !s lollows

-{

(7S :2 d€g F)

tlid;!rc i7912 des F)

55% (oesLgn Value - No

ot tdoor Alr RequitemenE

A3 P€r NBC 2005
6Fooor lr nequiroments

-.nF-7sqll-fl.D€c,rdion Llghtng

Puljrb Tdhllc.l Utrtunrty
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Based on lhe above design calculatrons, air Cooled non_dlctable Dx Spl(
lnirs are popo*d for ar condilioning the building The svsten s popoed
due to lollowing rcasons

. Onlyspecilied aBas nads tobe air@nditioned.

8oft. ol rlF ddvantag6 ol uling Dx splitsystsm inachin€

. The E't sph systen @res stn @mpletet Ansoled
parF- oltdoor a indoor

. Dx syst€m @res w h single poinl esPonsibilnv

. OX system @mes with nbuih starler ptnel & abo h.s a

. NoTEined Manpower is rgquiGd ior opedlion

g

.. AIR CONDITIONING SCHEME

HM6lt VD€ DX splil slslem €hallbe povded for smmar hallE tac{llv of''€s
& hee fidividu.l oud;or unib shall be lo@ted In lhe speqfied a€a The dEi'
ior €ach ome unils shatl be bminated lo lhe nearesl dEin Point & lor lhe

seninar hall ihe d6in shall be c.mbined & will be lemina€d to he neaesl

t. TECHANICALVENTILATION

Toiht exhalst will also be planned for 50 cnn per wcrunnal or 15 Ar chan96
Dsr Hour *'ttEhevq i5 mo; A dedic€l€d prcpell6. lans aro on each l€@l

rhll.b TdbllBl urlvdlty DIIICN B^SIS REPORT
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Sh. D.L. ShNrfrr, presdenr
v:dhFm spg & C.n M, s Lrd.(hand 

Barh ltoad, Ludhima

ChiefA(htr{L pu !dl
2365. Seror4Z-C, arh
Dr, A. P, S'nCh,

Pbjab Tahnicst Universny, Jaludha..

lh: . N: th*at.y rsp."i"r rn, ir*r,

Er,Jrern.singhp tnvner.(rretrrrtErpetr)
House No.263t, Sect hati

'"iit'l'^.:, " .*

*,"/ L L" :,-rrr

Sh. Anrns.s,rMithl
CMD, Sonaiika Tracrors Lld,

osD lo vicc chancetJor.
Punjab Tectrnisl Univenny, Jstandhsr

Pu.j,b Technicrt unive6irv
,aludhzr
Dr. Pmbhjnr rsur (sp(,sr tnr,rer.
urx0aring l)rrc(d Mnhrtr cspds,
!,vzo. rne / rnd,^rriotArea Mohali

sh. nljiv AgCq nal. Archilect
M/s ArhiBNUp Archilets.
A-14, FiBr FI6r. SecloFI5, Noida -2ol30l

?t le<

'"'' s[1TJ;",il1"1?fiti".ff trbivctstry 44'tr heering ot.h.

6 v.-Er fa) ;J*-L- 4 *t/zr.
PCSC (Red), Sciqce House, H. No 2901, phe?,

{saq#
1v



. PUNJAB TECHNICAL UNIVERSITY, JALANDHAR

Minut6 of rh. 4lrt Meerine ot th€ Sirnding Buildins Consrruction Conmirlee held on

^ 20.10.2011unde'rheChriinrnshipofDrR.S.Khrndpur,Directo.Genenl,PGSC(Reld)

^ 
rtPTU sMohahcanpus.

^ Followi.Bwere presnt in the neering:

^ l. Sh.S L Kashrl, chrrArchilel, Punjab (Rerd),
2. sh. A. N. chowdhry, ChiefEngineer, PWD (Reld),

- 3- Sh. H.P Singh, Execllivc EhBiner, PTU.

^ Fmn Ar.higtuup Adhi'ects, Noida:

^ 4, Sh tujivAggNal, Architect
5. Sh J@we Kapur, Architdt
6. Ms. PEm Sharn , Archii@r
7. Sh Nirin G!pl4 consulianq Vid@ Pmjdtion dd Sound Reinrorenem syscn

^ 3. sh. ajay Woq Consulbq A@uniced Sr*t L,shlins.

Ir€ENc.l.l.l: To.onlim lhe Mirut€ ol lod r..li4 of Sllodilg Buildirg
Co$ttuclio! Connin.. hcld o. 01,08r011.

As no @nmfl6 had bec. Eery.d, th. ninut6 of 43d h*ti.s oa Sandi4 Duilding
conioclio. conmine held on 0l 03 2014 wee onllmei

^ IlcD No 41.2 : Aclion &keD or nriou iieD disus.d dtr.irg p..vious metings ot

^ 
St ndl4 Blildirg CoNtnclion Comnitt €.

^ lt w6 i.fom€d by 8in€ermu ihai lolloqjng oclions have ben ('ka
on vsioc itens di io6 detns of SL,ndinc Building co.stslclion

^ CommitlE:

> Th. .Elf@luervsp€cifialrm for smunic ftetitnot for PrcPosed ouditoridm al

mrin @pus, Kapurlhala @ @ be pce.tcd in $e pE I n€eling tdr

di$usions ad appowl,

> Tle n@nng pan.ds for crnlalion @ md vIP aequd hlll of &diionm
pDDo*d ro be consiucled ot nojn @nPu, KaPuftbola Ee to be pEeLd bv dE
Archilel i. tne prest ndine lor d$ussioN sd appoval

> The omflls offeGd by rhe mmnitla tor Sbg. l,gl i.8 stslen, S@d
einaocmmr sys.m md audio vid@ systed hav€ be. in@rporated r
d6iCr/ehd. aid th€ dctailed €stimlle G bcng p6enl€d in lhis nedinS

'11



To d6cus\ rnd approrr the m,nurr.
tsrnrenr rtrd audio vido sr*cn, lor thc o.Dposcd rudno,ur !r mNrr

To dbos rdd .plrore mugh co{ 6rihrre tor propod.udrorium
'rErm aEpns t0DUnbrtr.

T_o-dbcN.Dd lpprek rh. nooring p.nerN for circutariotr.@ rddrrr Brnqu€t rE ofrudirorium propGcd .o b. coN.rucr€d,t m.irompui Abpu hrt..

Anef ddaited d*cu$rons a detibemrion,
hk'ns ay decision In rhk ard, Unive6[y mu$ tinaliTe 6 requ@menh lor acoujic

acousric tFahenr i.ishes &d Audro Vidco

4 r:ecur\e Ing nar. P$D.Con,n,rion Divhb.2 tapuan!.ar sh. eltr Accrsqat, Archir4r

Alid od detibdrions,
ecr rares ofcPwnchh 
"e ";,i: ";;;; 1trdin zen iFhs sr.h i<

nda item No.44 3 obo!e).

rim!k\ prep{ld on the b6i, of Dtrnd @d6 0rcPwD

d. However, Lh@ is o huge dillc€ne in rhe
bqarior,
twill be
bc used

d*ided lo,ppoint fo owing sub-cohmine
i ihe ryF or rhe srone ro be usd ror rnese

L D.. A. P Sin3b, DernP&D, pTU
Dr. Rijncesh Sahde, Resrih., pTU
Ex*uire Enginer, pTU

4. Erarne FnBineq, pWD. ronqruchn Di!,..on 2. tapudhato) sn. R?Jrv a8Emwd, A(hirer



\

To di\cuss lnd Nnprove lhc rcliscd edimatc Io. con\lro on of
boundrd c,u ofl'uij!b Inshturc orTechnologlr, uansr

To di{u .trd rpphrc rh. ddigr bdis ftpotu rubrined by d.
AEhit.ci to.5rtrctur.r Etqtrtdt.!d pubtic Betrh qorE,n E'Er
of Putrj.b lNlirut. of Tqtmtoo/, AmF!te! fei||'r.

'lh. ,\.hnect inlormcd conmifrec rhar rherc lris becn incressc rn rhe co( ot trork oi
bolndary waLlolPlT, Mesaon accounrot rc foLlostnBs

l. fle strMk approvcd h lob m*ri'C (Aec.da iren No. :10.7) ot c Sh,ling
Building Consncrion Commnre for lhis work for e amounr ofRs. ll]O.0 lac, w;

@nsidcrd dt rhe line ofpcp@rio. of original cnimare.

2. Tnc hnglh ofboundr.y watl ha inc@d tom 4224 merre !o 4g?O meuc on acrounr
ors mi$[e h) rh. AdirRr.r rhe lhe ot preoerio. ol oric.ra e,rmdc 6 klglh
or @unos, wdr ror ole srte q$ nor inddde! i1 rle cninrk. Mo.s\ef, rhc,e ha
bcn ,inclls ii lcnsrh of bohd,ry w,lt 6 p$ sne @ndi od. AdditioMi bou.dary$ll is h.ing onstucted allftund one acre or tand, whic hs .or ben ac{un d bi
Pu4jr6 Go{. sd rhk ls.d is fs ina jn benveen pTU,s rfld.

^q.F'qa"B 
dE erti€r dsFioh dfl br .he @nmi@ in rhh rcgard ed

c@idcrirS rhe |e$r for incl€N 
'nrhe 

rs! comnif,e app@\cd$er!ild di@cd
oi p MMs o mosr of tu.40a.27 tG. pt4

PDe wi'r,oN n@.tor 6 d€ d 6lier. rr ws ,r$ .sEd bi |rle
ot exdt€d adn the exieins 6rr,.ior .L .tady

@pl€d le to avoid EsDaas, cncb&hnents ed misls;f lhc !M s widn;l
@oplering lhe bo@dlry *alt erksr ihe *dole i@ wil EMur uFcn.

ARq deiled disusions ad delib.dionst ombirl* decid{ s unocr:

Th. reton plwnt ii by th. AEhitd h6 ben appmved.

i. As bdimh dfred load is only 40 KW 6r de popos.d @nslrudiol\ LT
cfuerbn vill b. t!t6.

ii. Pmvisio of!rc et of25KvA qpeiry,



3 PublicHe'kh works:

a) Wok. supplyslten

i. Provision orUndersxound reseRon (UGR)

ii Treaimem ofraw wder ned UCR

iii. Pumping ol warer sier tcarnenr dncc v to overhad PVC rdkr !o b€

insblled al l*ac. oalhe buildi.S

i Provision ol 15 (!D ovelhad STP wii FAB rech.olog/

In rddilion ro abore, 6mmit'E Eview.! hs edli.r decisions iaken lor PIT Ahi*alt

i. Plin$ Lval oathe buildi.ss should b€ kepr minimum l00mn above th€

noin highway ru.ning in fto.t of lhe i.slitute

ii, The buildings prclosen b b. @nshclcd nos should h€ m'sru€led in

froni eo olthe 6Pos

i'i. No filline ofcann is b b€ do..ls op€. d.6 Nhd the buildngs

FollNing $bl. l|n v6 diss€n wih th. pqnission of Chtr:

Ito No. 44.E To di$@ atrd .ppreve tn. EL.ttic road ol Edrds 'Id 'ldibnum 
prepo'cd

lo b. co$trucl.d .t n.i! qbpt!' xtpu.thth'

h 42d meling of $€ @nm|ne, it wd ded .hal caloulation of el4fic loads fd

d.liberations,@mminAatProvedlhc followinB:

ii. Pov'sion ofl rsstom6 olcaDocitv 400 KvA @h

As {E llsl delMd lold of lhe univmrrv h6 inc@en lo moE the 4 MVA the @mi$6
li*,"d lu pr-ning rt bh KvA sub-"Erion is done o prditv Laalron prcpos€d bv lhe
-Archier 

for iousintoo KvA sub-d3tion in , ut 1000 sqn 4et ned the e\'{ins m'Gnn8

hou$ % d$ .pproved by !h. 6nniE*

ToEl denud load of I I2l KvA

The ne4ing aded with a vol€ ol tldls rc the chon
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llt Krsar (Sp.cirl llvilc)

nicd Umv€srY, I rLm'1bar

,iAb8b,

Hi;ic.r lniveFirv rar-dhd

tuor l(lor (Spdi'l ldv'r*)'
d DiBror Mohd 

' 
( mns

[r-.r tno*oia ^*n 
r'lorai

lllt chopf (sP ldvi{€e)'

'"" ': ' 
-"'

Sb. Anri' SrgNr Ilina!
a'MI). Sonalika rr{ctor LLd

2s65, Sdror 42 c. CrE

Sh. A. N. Chovdbrv (Specirl Invite)'
3'8. iyoi Nagr.

Dr, Buti Singh'
Ded(A!adem'csr'
Putab T{hnidl U ni'eFtrt ia!andnar

Tn. R.gishr,
Psjab T&hnical Unive6'ty

sb. te'l

A-l 1l0l

ljoiveFit] - {5'i n€ctng of

at

.T.L tttrm"'

[ir*n.-,.0"*'.^ to,

%onrru"rl". or"" o'p*'\ or Puljlh T(hoical

It|. sttt.tids Buildi.B coD$rucrior cohnr('c'

[r.Ehip of Dr R S Knrdpr'
pi:orr 

"r 
rru ' 

uot'"t' '*P* "t

tjl - 160 o5e (PunFbr' Asen& ed

d rE tlqunen ro n'i e i @nlenienr to

g of the Sbd'ns Buildins

t
t\ l@?"qil",JJ;,Tili[

Scienr House, H No 2qol Phz* 7



, PUNJAB TECH\ICAL U\IVERSI] Y, JALANDHAR

a$ rAa6d.lor t[€.15'i h€clitrg of0,e Slanditre Bu,ldirg construction Comhifree

No.1t.l : To onfim lhe Minutes of 44,h neelmg of srdding Buil,ling
ConsFucrion Codnine held o. 20. | 0.2014

Aclion lllen on vdous it€ns di$used duin8 pEviou neeti.E of
SllndinC Building Conshdion conmi$€e.

vrd@ jlarm tor $e prcpoed
au(,llorim ar ruin @pb, Krp Ia.

To disoss ed fin2liz. thc Enqgy ddil of pTU,5 main

To dEc &d opprcvr lh€ tErer pte ot mjn cdpu KrpEll:ota
a'ier iicludi4 rdredionil Rstm CetrtcFL tuvq$r Hhd \ als
& Elhis (IRC-UH!E) slablished at qi$irg rrt Korhj.

to, @.sirDction of
ga& b Intemtio.rl
s (rRc-urN9.

Ary otha Fint Mth the pqnission ofrhe Chan.

8lt
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PUNJAB TECHNICAL UNIVERSITY, JALANDHAR

Aa..d. Notc aor the,tsrr neeritrg of rh€ Slanditrg guilding con{.u.iion Cobn,nee,

20.t0.2014

To @trfirb lte Mi.utes of 44.i meelitrg ot Sbndirg suitdjrg
Co.rlrtrction CooDitla hetd otr 20.10.201,t.

of 44u meeting of Shding Buildi.g ComtJuction Colmitle beld onw .irculaled o. 27 t0.2014 The ninulB ciDutakd @ to b.

hl! l{c a5, : Adior &k€n or vrno( it€d dbcuscd d.riq pBious d€eog
ofSt rdhg Buildiq Conrtnciior Commitle

;1{T:* on veo6 ir4s di$Bed dqns prcqob m*rrns or s@dDe
lFuudi.g Consr^dion Cllmifle e 4 ud-:

|l nE subanmin@ @siiuted to. Gnaliztro of UtuveE v,s
,r for a@Bdc rstumr finisb€s ed audio vid.o synm td

ru(lidin al mh @pu, Klpunhala hs subnitred n
tu€ is ro be dtcEs€d b th€ pE hetilg for spprcval_

Ihe sbslmi @.$inI€d fd fin lization of Uriv6ry.s Elufuats
for typ€ of sroN io b. for l(){me of cncdatiotr @ and VIp Bdqwl
@ of the pmpced sudiroriu o, main cml'6, Kapunhats ha slbnin.d

Bs€d upo. the @ncepr rlm
of tt prcF*d audrtoriM

. Ebidpdl .lEwiles bie betr

Th..tbbjled dsiening or 66 KVA stsnadotr tor min @p6. KrpEdsta
D!! b..n kk n up by ilE Arhiter

rpphr. the BquiRb€.ti beufr(tuFE/n1 .paincrrbnr fo..courlic tretb..( n.r.udio vid@ ryrleD tor th€j popo$d .uditoriuD d n.i! qnpu, Krpurtn.ta

Eg of @Imin*, a subqmift@ B @Ntitut€d !o fnaliz.
._EquiltlMts fd @lstic t@thern fiishes ad audio v srsl€E for
xl &ditoriM rt min @pu, Krpurthala. Thc @mi hs $tfrid€d

:i ft3fr.J i! pb.!d hefoE the C@inee fd discBioro snd ,ppmv,l dw.
.\J)



/^ To dis.uss .nd approre rhe 0oo.ins pN(ern! ror .ir.ulalion lrea
,nd vlP b,nqueisre, olth. propoled !udilorium rr m,in.rmpus!

To disus ard aD.lizt rh. E.€re/ tudit' rcpon of PTU\ n.ib
.dnidslmliv. building, nrir qmpus, Kapurthlt suhmitl€d by
Ptrtrirb Shle Council tor Sci.!.c .rd T€chtrolosy,

In 44'' meenne of rhe cominee, a sub-comntuee was conniluled to finalize
Un,vmq s rcquirem€nls tor r'9e ofsrone ro be u*d lor n@linc olcircularion tea
md VIP Bequer fta ofrhe proposd audilorium ar main cmpus, Kapunhala. The
connirEe has submified lhen reporL (placed ar Annexuic-B) Sasd upon thG Fpofl,
the AEhitect will be nalin8 lhe pr*nlotion.

The mfld n pkced beloE rhe comidee for disusions md appmld pl@.

\

l^

In l9s neelins of the comitree, n wd decid€d lhat Energy audit ofPTU\ min
adninbtralile building, mjn cdpus' kpunhala will be gol done fton PuJa! S

Comcn for Science ad Tdhnolog]/. A@rdinsly, lhe enqeJ audn h6 bm donc by
Pujab S@e Cobcil fo. scimce ed T€chnolosy tud submined dran sudil EPorr

Olud ar Adexw-c). TI€ ob6€Falionteondddaliom mad€ by Pujlb SLle
Cow tor Sci md T@bmlosy h then,udit EFn will be pFsnted by 

'he

Th€ nattd is Dta..d b€fore the Co|mi6* for disosios ed lppovtl ofdE Epon

Io di$N! nd .pp.ove th€ tust . ph! of min crnpu,
Ka[unb.h .ftGt Incldiry I e.natio!.l ReotrE CdteF
Uriv.B.l Huu.r vdu6 & Ethi$ (IRC-U[I'D) e .e srrblbhed

Phjab T@hnical Udv€Gity ha €shblished lorernatio.al Reswe Ce q-UniveFal

Itlllfu Values & Elhis (IRC-UEVE) oae dts Fnovation ofexislins building of
Lil Koihi d min @!us, Kapurlhala The Archnal will b. dakins o pEsEtion
on the nasld pl& oi Eair @pu, lGpurlhala afts eludrg fis enlE in th€ Plo.

Th€ Mtlq B pla@d beloE th. Colmin* Ior disc6iotu &d appEvtl of tbe revisd

Io dbcuss .!d ,pDrovc lt€ Lyour md €sf@t ror colltnctioD of
itrt€m.l rcld .ometi.g .xLrine ro.d n.n mi! g.(. to
Itrr€maliotrd Rqouc C.nt r-Ullv€B.l Hm V.l!B & Etbl6
.IRC-UIII'EI.

Pujab Technicd Univdsny hs establhhed Int mtional Rercre CdrelunJvc6ar
Hlm Val!€s & Ethics (IRC-UHVE) mtre aner nodirying rhe e&strng building of

'v-



L.rlXo(h dL uin campu\ Krptrnhxlr hc\crLl\. Ll'.'. tr n
|nnn rlr n n cnmftrs '\.ch'I.!L lvrll bc 

'naLing 
r ll.\cnLatroi ol rhc Lar.ur afd

rrtrrNc loran alipuch n, tr $* cent ltum ths 
'nain 

adnnnLtrtvE bu,ld'ng

'lhc m![cr is pl&ed before rhe Connntc br dNcussions and apProral oalt]our tnd
csri orcol rhe proposed 4prooch road plcase

lr.o No.,(|.3: Ary otber po'nr *ith th€ p.rnhsio. orlh€ Ch'ir.
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Pu\.tAB I E( Ht\t( {L t l\t\ tiRsl t \, JALANt H{tt
Nlinurts of tl'c neeting h€td on rt.L20t,r in th€ ornce of SuDerinrendine tjngi.!,.!vrr ru u( nrrrce or ruDerrnrend,ne rngineer, p(;t,( handinrrh ro fmllir rh€ llnirehitr\ resp(r d a(Nric ,rcrm€n;ftiishs rnd Audio Vido Systcn tor it,€ prop!*d rudtttrtum d pTUk n,in om;,l{rDuflhrl..

t0 In tms of OSD ro VC/PTL.IS order datcd 01 |.20 14. a cofrmirLe con5isr ng of
( PTU)\ requrremenrs In resF.r
for the prop.sed audirorium at

this @gail on l2.l t2014:

Nen ver€ di$ussd od t5c lolloqing we@

Dr ema,
Sh nrEns

Ercdile Engineer, PWD, Con$rudion

Oi["i"g .".u.. *- o**", in rhe nerins hetd in

Dr. BuNa Singh, Dan/Acad€mics, pIU (On reteDhone)
Sh. P.s. saini, sup€.inten! Ing Eneins, pCt, Ciedieah

:th. Raji

Er. H. P. Shgh. Ere(urle Engm6, pTU
Sh. Mahabn Sinsh, SDO/PwD on b(halfol

osdedns rhe 16r ftsintena.@ dd

:rsh R jiv Ass&awrl, Architsr

,'sh. Nitii cupio, sound Rei.lolM€.l expen

Archi upArchit@h,Noida.;i Sh JM Kapur, Archnecr
I Sh. SarlrndR shaa, Archir{!

.Ll,'kn dis$ions dd dehbdtions,onnine t@mnends thc tolowinsl

finish.s including rhe mreriots b b€

w'll pdelinS up ro D!do: w@d b6ed p€n.ls with tin6 p.rrodio.s. I wa
.gEd rhar pa.els *nh soov.s .r l2l64nm c/c would be u*d.
W.ll p,.eline abov. Dado: FibhlSroflpeels
Fd*-cning sl6s wool b$d @usticrteitins tit6.
C'll,in: Oolrcj chaiF ma) b€ pFlned.

--u)

8\
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PT] NJAB TIiCIINIC]AI, I., NIVEIISITY. JA LA)iDHAI'

Ll] lr Lerm\ ol OSI) b vCrPlUs orde. darcd 01 12014. I co nrlee 'onsn 
g 'l

fo L.w'ng me'nbe6 sas conlr[ured ro fi041,/e UtrNe^ily (PI U) s requftncns trn rvpc

ofslone b bc used fff floonne in cnculauon $ea.nd vlt' hrnqucr a€a lo' (hc prop'sed

audnonum e, PTU\ ma n cnnpus, Kapudhalr.

5.

t-
Dr 4 P. Singh. Dcsn/RIC, PTU
Or Rajnecsh Sachdev, Rcgistar, PTU,

r'e.urr. 
"g "cct 

P$ D I o-r '(J 'i"1D 
.' 

'o_ 
' laoJrlil'

Sh Rajiv Assrn*a!,  rch iecr

2,0 Follo*inS nembets wee pEsem in rhe meering heLd in fiis 
'egard 

on 2l l12011

L Dr, A- P. Srngh, Da'tRlC, PTU

2. Dr, tujn h SrcM*, R.eisrd, PTU,

L Er. H. P, Sinah, Ereu'iv. Ensrner, PTU

4. Sh, M.hdniinsh, SDO/PWDon b€hlll ol trec'tr' Fneinee' PuD 
'Jnrru\ 

n1

Dv
J. 5h. Afrhhd l
6, Sh,

3,0 Ats d.tliled d'$ussioN and delih@rids @mnifte dommends sc ol @nplete

granitc nonc ror norin8 in cidladon ss tnd vlP banquel area tor the Pioposed

luditorium !1PTU s main empus. Kapunhala

ARhieoupArchi s,Noida

D

D4nR|oF!Reitr.PTU'

'Y-!\ lh ,ry.,-'t.
rr. H. P h i. Mriidil sfsi

Lr





F,oq r. crJ

l)unjab State Council for Science & Technology

^ 13il!L:.!"il'1 ii;"J"tii,:#'t"ii,i":1,:.n'1i":r
(a srar€ Goi unded'krnsl

Posr 3or No 777 ?r ,

It"Ft't

Punrab Technr@l Unive6itY
JalandhaFKaPUrlhala HLghwaY,

Subject En€rgy Audit of PTU'S Adnini!hative Building at Kapurthal..
F

I ad qEtelul to Punjab Techni€l Unive6ilv (PTU) lor awading the wo'k

of €rrying oul detailed energv audil of its @mplex at Kapurlhgla' PSCST has

completed the ueld audil .nd has recommended I energv saving optons based

on lhe energy .onseNation measu€s (ECM) identmed doring audit' A summary

ot annual savings identified is as bel@:

6hort Gm enersy savins Prcposals {s nosJ

. Arnual Savings with zerc invelmenl (2 nos.)

. Annual Savings wth investment of Rs- 2 0 la6 (3 nos )

Lng tem ene.gY saving Proposals

. Annual Savinss with inveslmenl or Rs 4755la6(3nos)

I am enclosing @py ol (l'afi detailed energy aud eport Jor Ferusal ann

nrene. fuatrlr, befo€ finalizing ihe repori, lindings & comments €n be

..d wiih implementation ieam al mltual convenrenl date & venue

far.bly in md Norember,2014

I
DA. ol|n R€port

s.\



Detailed
Energy Audit Report

for

Punjab Technical University

Puqjab State Council for Scl€ace & Techlologr
MGSIPA Complex, Sector 26, Chmd.sdh- tr,u or9e -9t 1227c2J2s,2.t9soot Fd:+oil?2 )/9Jl4l

w.pscst.gov.rn qf

Kapurthala

Dralt report
Octobd 2Or4
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€n6rEry coB6rvalion initiatives, such as
. Msiniaini.s p@€r faclor abov€ 0.95
. Good eletdcal lransdission & disfibution svslem

. Separate feedeF tor insid€ & dtside lights
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CHAPTER 1.0
EXECUTIVE SUI\4[,,IAR\

Punjab Techni€l Unive6ity (PTU) was established in the Yea. 1997

lndef the Plniab Technl€l Unive.s ty Aci 1996 (Punjab Acl No 1 or 1997) lo
provide fof lhe estabhshmenl and in@rporaton ot a Un versily ior th€

advan@ment of lechnr€l edu@ion and development lhereof in the Slate ol
Puntab and for matleE @nnected ihe€wth In plrsuanc€ of this Acl, lhe
lJnive6ity has 494 afiliated colleges. At p.esent, aiier 15 year ol ils e{stence,
pTU is providing edo€tion to appbimately 5 lac srudents Lom Punjab and
oihe. States h the lields of Engineenng, Ma.ageoent, A,rh ecture and

Puojab Technr@l UniveErty is prcpelled by the vision and wisdom & is
@nUnuously dnved lo dEcharge its du es tq the derall imp@ement ol
quality ol ed!€lion and to mak€ sure that lhe 6u.sss il ofieE @main
rclevant to sety and usetul to srudenrs in rhe globalized rc envibnm6nr.

Puqab Ted'nicl UniveEity has evinced inierest in a!€iling the
.€rvtc€s of u1€ Punjab State council ror Scien@ and Technology, Ch€ndisad
fu.onductlng a deiail€d energy audrt ol heir Complex, Kapurrhala The

pot{er oonsumplion ol th€ PtU Complex dlring the t€ar 2013
Janury b Docarnbd m13) was '13.2i lacs kwh and energy bitt to rhis

'm.07.2014 jolnly wlth CILAVANTHA Cent e lor Competbwre$ fo. SMES.

PSCST bam ctm6d od lhs pr€limimry sn€rgy audil on 26.05.2014 &
l.d .o.rgy sudfl of thetr energy inrensive eqlipm€nls from 30.06.2614 to

Ll Methodology

l.l.l Pr*€uditvislt
A prelininary visil or Punjab Technic€r UniveBily Conplex was mad€

for fnalizing lhe audit $hedule and disorssions s€€ held with senior
m€nag€mont, A Mlk-Lhreugh audit was also conducl€d & as to rahilianze
wlth hstiiution aclivilies and to get frst hand inlomalion like buitding tat@l,
on€ngy comumplion data, elecincal disrriburion syslem, sp€cfic€lions of rhe
sn€€y hlsnsive equiphenls 4 oxisltng insurlmenl,aton Th€ rcquisire
lrformauon ror all ere.sy inlensive equipmsnts inst€ll€d in thetr @mpus was
supplied by Plnjab Techni€l UnireBity Comde! managemsnt on the
qu€slionnaiE p@ided by PSCST. The dsla was analrz€d E itwasobseryed

C:



lhat the lold @nnecreo

b4lttu@/e

load of the equipmenB insl'all€d is 33OOkW wilh rls

r.bro-1 1: Iglsllgglil m6nB inslalbd al PTU

-a

-l

:t

:.

1.1.2 Dstail€d Energy Audlt

P owe r D i slrib ulio n SY st e n

r€ working effcj€nIv'

F$*'inilt-"*1,:'"*:;r:;
io.,*rur rr -t,cos Pu"P"t

s-elr/wrd* AC ( 30 i* tl Act

Foiiatet genaratot

no & sTP PumPs) 
-,:tu-ns / wal€t coolers

ven H€aGr'

t-s (a nos )



Healinq. Ventilation a Arcond @ntnq IHVAC) Ststen
No @nrrolsyslem lo regllate lhe now ot ch ed warer to HVAcs in the
isolaled/!n@!pied a.eas.
Th€ sp€cil'c rwer consumption ol atr cooed s.rew chi er plant was
1,46 kWTR. Whercas, water cooled screw chitters have sDec fic @wer
consLrmPlion ol 0.7 to 0 A kWTR
Th6 available head of r€tlrn water irom AHUS, at intetofchrtef ptanr 6
2,9 lq/cm? which is suflicient fof the operalion In chi[ing ptanl & at
UmG my nol €quiE p.imary water plmps.
Low tsrnp€ralu€ (20,2a0C) maintained in the @nr€[v en @nditoned
at!68. No automated sensor based system lo maintain the nside

8760

1250
12f,0
1250

3650
13m-3600

l.L Recommendations

Based on rho €nergy @n*tuation reaslres idenrifed, rhe @t benenr
analysis like simple patback penod ol alt the ECMS has been €t@taied. tt
ha3 b€en obs€tued lhat there is a annlal energy saving por€ntiat of

ww
Op€€iion o{ the hd@rlighls during night ume even $hen thee is no

Ih€ of TB finvrcs to. ind@r lighlins

l.l3 Analysis A Reporr ProFaration

The data collected during these fietd studies was anatped for
ld.flUfrng {le s@pe or sneay ds€to€tion. The co€r B€nent Anatysis with
r€gar& to ecommended En€rgy Co6ervation Measus {ECM) was
F[rF€€d lo. @l@latjng th€ payback perjod.

The rcpo.t has ben p.opared @nsidedng he mininum number ot
hou.s ol opeEiion ol following equiprents in @nsotarion wtn the onc€med

o Chilled Etd pu;p
o condmsr @rer pumps



4,02 604 (wh anountns'::-? ::l::s,"ffiiffi;'"Ji::r#E
Dav.back Psnod ol lhopay.back Psnod ol t'lo

nas b€6n pr€Parad whrl'

ot rat6s

ng lerm nsasures

can l€ad to saving ol Rs 860 lacs with z€ro -ShortTerm €a6ur6€:

The lollowng EcMs

",lj3l,il:l m::ffi ;, "upp,v 
rrcm PSP.L

- --^--anrled b be mp
Fuiher, thE lollowing lacs P€rFuiher, thE tollowing tacs p€r snnum wilh

phase {hich hes a nod 6sg monthsohase {hEh nes c nod 6sg mo
I _'^'o' 

" 
nt"- n""u'"""t- '-'

. 
'at6. Modily ill6d wal€r crrcu

. B'JlLl" t""' *""""rion or rishtine bv automauon

,n" "."tn 
t""" "-'LTjTS" "Tr'l:*"."J5.lJill;:;:T""iiii*:l*iJ'r;:;ffi $:T'J,il:

:"TJ:"lffi: ;il"i rH ::lrifr i*i*:Xllru*:"J,ff :'::;:"?$"#'X;:';': ?'i"l"l*";,;' wiLh water coored scrq!
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I .1 .5 Summary of annual savings identilied

Sho.t fem EnergY Saving Proposats

Annual Savings with zero Invostment (2 F"oposrsl

Annual savjnqs wlh Investment of Rs 2 00 La6
(3 PtuPBatE
Lono Ts Energ| Seving ProPdats
An;al Savi.qs wth InveslTent ol Rs47 55 I a€

total annual savlngs with

R3,49.55 Lac (3 FYoPoe,s,

Ave6ge paybacl pedod lor @pital proposls

T

r

L

l
I

r.

}.
r.
t

Each En€rgy ConseNatlon

imp.ovem€nt. The managered
dmmiln€nt so lh6t lhe comP|sr:

Achieves eneQy @nseMtion on a time bound basrs

Make energy @nsew.tion a Pemanent act'vity

\.r]



Llst of Energy Savlng Proposals Et 
.

Puniab Technlcal University' Kapunnala

5iifiir'rue operat on ot tansromec

6iii-.ee re onma oe.uno po*"r Ewdv ttot pspcr

mPl6x to uniry

chilleE wih w6ter

-od 

v.nitbd ".is, "itdl.tioNFtsm 
tnd 

'liminal' 
us'

b€ lights wilh

Mlts LEo &

lr€€t lightt'

;ili--nsumdon ot lontns bv automstfi

Obseflatlons
6iii6plon or lightins bY fi-nhing ol rnaor tist'ts in nigr't

Solar Phorovoltsic sYston
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CHAPTER 2.0
INTRODUCTION

Plniab T€chniel UniveBitv {PTU) was eslablished In the Year 1997

unds rhe iunjab Technicar unrcGilv Acr' 1996 (Punjab Acl No' 1 of 1997) to

puntab snd for matlers Mnect€d the@rlh ln PuBuanc6 ol lhis Act the

Uni;elsity ha 494 afiliated coll€g€s. At pE€nl aiter 1 5 v€ar of is exist€nce

PIU is providing edu€tion hc appbximat€ly 5 lac srudenb nom Punjab &

orhd slates in the n€lds of Engineenng, Managemeni, Archileturo and

Punjab Technical Univelsily is prcpelled bv lhe vision and wisdom & €
con nuously stired lo dischaq€ its dutes lor lhe oreEll imprcv€m€nl of
quality ol educaiion and to make $€ that th€ coues it ofie6 rcmin rcle€nl
ro s..iety and u$tuI!o studsls in lh€ globalized wqk envircnment

Puniab Tedncsl Univsnity has evined inl€rest in availrng th€ s€Mces

of rhs Fbnlab sl6t€ co{ncil ld sden€ End Techrclogv chandigarh lor

conducling a det it€d ene.gv audit of thEt Comdex Kapunhab

Pr€limimry visit ot PTU Compler was caried out on 26 05 2014 aod

dBdsions *@ held with th€ .€nior mansgerent A w6l( though audit of rhe

.amous wBs aho .onductsd so as to familidriz€ witi lhe inslitulion €clivity'
. ottah tu€t hand Iniomation like building l6yor4 sn€.gy ffiumplion data'

6l€dbl distibdion syst€m, id€nltfcaton ol eneEv inlsnsive equipmnB and

arbting in€tlmonlauon, rh€ inio.mation wr.l. 6ll €n€rgy iniensire equQm€nls

t€d h the c€mr{rs was suPpli:d by PTU on lt|e queshdnair€ provid,ed bv

. Ths detailed eneEy audil of PTU Complex was canjed oul lrom

2014 to 0207.2014 b study lhE o)(6ling energy .on&rmplion Panem
iry .i€fgy .oMN6uon measures.

c.nbnts of thE Fporl a€ bas€d on the actuEl

e.d m€sur6m6nls cafiled oLn by PSCST

m€nag€monl was iound io b€ p.ogEssi!€ as

@ns€rvalion ftont by implementng s€veml

l,lahlainino po{q l6dor above 0.95

Good elecli@l lransmbrion & distribulion sysl€m



SopaEl€ tsodeB for insids & oulsido lighls

SooaEt€ floor wiss conircl Pan€l tor indoor lighls

Utilizaton ol TO a CFL lisht fin!.6s in indoor lighting

Swilching ON .lt€rnato lights in src6l lighung

Good insulalion p€clicos in HVAC svst€m



CHAPTER 3.0
GENERAL & TECHNICAL ASPECTS

3.1 GeneraUAdministrative

3.2 Detail of Visito.s

Punjab Techni@l UniveFity remains open for 5 days (ercepr Sarurday,
Sunday and Public Holidays) In a week As such it refiarns open fof a.ound
27O 2AO days in a t€6r. As per th€ da(€ provided by the managem€nl,
appoximalely, 60,000 pe6qs visii rh€ Univ€Eity Comptex during lne perjod
January, 201 lDecamber 201 3.

a

The rechni@l dar,a is prosded h tabt+3.2 betow:

Table3.1 : General Aspecls

Plnjab Ttrhn €l Unive6ity,

Lrnd area and year ol @nslruciion

Tot lEurh uparca (Sq h)app@r. 24,749

Tolal .!mb€r of employees in rhe otn@ 610

Ocdjp6ncy infom.lion
(5d.trt@4 e00 aM to 5 PM)

. EnsEy Ch6€4
tlowd, basE kffi dl6 oxcluditg PF
in@xi6, ED 6N! Erdats *o*s dn b Rs.

. Minimum ch€€€s (rcnr'ty)'

Status ol Eill Payments on lime/D€lay
in Bill Paym€nts, pecntage paid



Tablo3.2: Techn €l Aspect

1 Punjab Stale Powe, coDofalon Ltd.

2 Voltage Lovo otlncom n9 1 1 [V-HT n€

J 1000 IVA - 02 No.

Breal' up of allmator loads

5. Powor R€qu.em6nl of the planr:
( Based oh Manthty Enoey bi pedad JEh 2013- Dac2013)

2380 kW
2000 kvA

i)
cons!mption- tsbie.4.2

6 Olher Sourc€s ol Power Supply,

. nstalled DG epacity

t Total e ectrc ty 90norar6d Only dunng pow6r b@known

7. LT capac tor Bank Dotails
(lnslalted tn subsLalians at lo6d

350 kVAR Capacitor Bank
(N kvAR- 6 rcs. C @ ku R- 4 nas. tot eECh

9. Major EquipmenLs/Marn

DG S€ts
Lightino
Lins

9 Load d sl bllion panorn

'1240

Split & 94_5

1 400

Lighling 3262 178
160

425
22

75

210
23.126
2380

.tr



CHAPTER 4.0
ENERGY CONSUI\,4PTION PATTERN

4.1 Energy Use Pattern
Punjab Techn€l UnveAily comper receves power kom p!njab Slale

Powef Corpora tDn Lim ted (PS PCL) ar I j kV volage teve . D G. sels a.e used
only duang power iailure/ breakdown. The energy @nslmpton 6 .e@rd€d
trom the main m€(er instaled on lh€ HT sle of 11 kV grid and lh@ugh rhe
monlhy blls. The parameters tke energy mnsumption dlrng day and nrght.
monrtonn9 lhe ene.gy consumpton In difierent a.eas, powe. faclor a.d
maxm!m demand erc. were stLdted.

The speciilc Energy Consumpr@n based on @vered aea (kwh/sq.it.)
and avsr6ge @pancy (kwh/pe6on) has been ecutated on the basis of
dala supplisd by rhe organization for lhe penod January 2013- Oe@mber
2013.

T.bl.a.l: Sp€ciic Erercry Cdslmpnon (SEC)al pTU Comptex

/1.2 Electrical Energy Consump(ion Pattem
To(2l eleclri@l energy @nslmplion paltem and en€rg chaqes based

on lhe monthly bills of last 12 months is given in he T.bt.{2. Th6 vadarion in
lhe Energy Consuhption is attdblted haintydueto tho s€€sonEtvanaion The
Pwer @nsunplon g@s rrp in ihe peak suhmer A p€ak wjnt€r *asons due
lo lhe addiUonalload of HVACS Eystem in summeE and utjtizstjon othot Mter

1,319,63a



Jan.13 633.34 16250r 10,31,126 UniV
626.e0 151088 9,66,350 0.99

lMar'13 597.32 55904 5,69,879
461.62 34929 5,92,71O

May-13 998_24 100824 7.06,790 0.96

973.42 133424 9.85,030 0.96
952.90 155956 11 78,309 0.95
93r.82 149812 10,55,090 0.94

S€p-13 931.7 143290 10,t1,740 0.93

oct-13 828.18 1110/2 7,88,680 0.94

Nov-13 509 94 54830 6,12,624 0.97

oeel3 613_98 06036 6,41,960
't319638 'l,01 ,40.29i1 0.96

c

FlguE.a l: Enelgv ConsuEplo. Patem (Mav 2011apd|2014)

FEd tne abovs, msrimL/m €ne€v conslhplion hss b€€n ob$N€d

dlring the winler donths of January & Februsry {t-5 k' lit t 62 tac krtol wha€as'

r,laiium Demand Inder (MDl) du ng thls P€ od was only 626 to 633 kVA

The MDI dLrino summ$ months tw b s.p@bel ranged belwe€n

s3o-1000 kVA wih en€Ev consumplton ranging betw€en 10 lac b r'43 lac

lWt'. Ui"itrt monthlv chaqss has b€€n leMsd dudng lh€ months

March -Apnl& Nov6hb€r _ Apildu6 tct low MOIA 6n€€v consumprron

Totd EnelBy (
i80tt00

160{t00

1/q)000

120001)

100000

aDm
@000

20000

0

I'*e*q^D*q*fp*fp
4t$d*d9d*""$fqa*.rfI



I

While aLdlng. power consumplon durnq workng hours ranged
beh,een 670 740 kW whereas, power onsumphon dlnng non-workrng ho!.s
was only 30 50 kW. The @nnected load oi o!ldoor hghting dlring non-workng

4.3 Connected Load Details

(CltuB itu, Pnna.y PunFs 1 rcs., semdaty
punw 3 M. a nesh .n kns 13 n6, AHUS 11

1240 52%

Spri,ryvinde Ac 13, M oracsl

1TB

Pumping, Plumb,ng Ard Fi.e F|gh( ng
lsuhftEtbt punp | 

^4. Suq pnos
frE pnp 1 tu'., ttu Annp 1 6, bhtan
cua'ps 2n8., iod<ey ,!'t,,s 1 rc, sre Enps)

t60

(Disr.ant, oya, ttar*, cqste. roioaol
210

23.12

2340

Figuc{"2: Conre.led t@d g@ak{p

It is evident liom ihe abo€ thar 73% ot the torat connected t@d is for
HVAC 6 heaiing v€nlilation stslem onty and HvAc/heatjng ptant is used,
dep€nding on th€ saen (summer or winler). Whe€as, remainins 27%

T.61.-a.3: Conneden b.d Dera'l



.:

com€cted load ts for DLmps, tighring systBm .nd olher autiiary toad tt w'g.
also notic€d lhat the aduat ot€ctdcity toad is t€ss than rh€ totat conneclsd toad

r€oucod so as to 6void monrhty minimufi charg6s.

4.4 Eloctrical power Dbt.tbution Systeh:
Punjab T*hnic€t Univ66ity Co|nptex r€@ivss powsr rom pSpCL

1l kV €nd steps d*n [o 4OO V through 1OOO kVA TEnsformer, whjcrr
supprEd ro the m€in compter.

Th6 d€sign sp€citi€tions ot t€nstomels sro giv.n in Tabra-4.4 betd. :.

ONAN

1Qot t000

5 52.40 a,2 49
6 0.400 o-.00
7 144:t,30 1443.3a

s

Rared No L@d Lo* (rw) 1.2

10 12 12

4.4.1 Loacllng Patt€rn of Tramto.mer6
Ths log ol pows data for 2 t ansromol8 was noted using podabrs

instrum€nt on HT/LT sid6 of the k€nsiom6.. Tp tossing for each ot ho
lranstormgr w8s hads !o asceiraln h€ aclual load yFnsftn on th6 tlansbnn€(!
OLring lhs strdy p6riod, he marJmum lo6d, avorag€ toad and minimum bad
r€gist€r€d on each of lh€ traEfdn€r aE p6sent6d in Teble-4,5 E FlguBs-{,

As inlormod by lh€ manEg€menl, iwo tEnslomaE of 1000 kVA €
operat€ thEughoLrt tho y€ar Oudng audit, lh€ Ev€rage loading on
tEnsformeF was round tct b€ low. Du.jng day Um6, opeEtins l@d
l€nsfomor no 1 E lEnslo.hor no.2 vaned b€tw6€n 240-290 kW and 43
kW resP€ctivoly, En€.gy consumplion dunng ti€ night houc ms in tho



ol 30 50 kW which s 3 5% o( the tola connected load The vollage €nge
du.ing the night was 380-420vots

Tablea,5 Load Oiskibulonon a Tr.n5rormers

b
)-

Power racto. .nd Po{d tr.nd of T|?ndoher No 2

tttsEtsceccce€e38ar333EEE.3 EEF

. tgirraa.a: Loadinq Trerd ol 11/0 4 tv, 1000 lvA I dnsfomer



\o ragErnd PowerTrPnds lor rul N ghrarTranrro'mer No r

4.11.2 Harmonic Distortion:

The devices like rnolors with drves, comoutoE, uPS Air condrlion€rs

fax machnes photocopes, printer 6lc. ?ro 6n€nsivoly b€ing usod n h€
comoler Al lhes€ dovices d6w non s nusoidal @fi€nts and causs distodon

!n voltaqe and cld6ntwavoforms l€€dng to h..monies Harmoni6 o@uE as

sorkes al Inl6tuals which a€ mutipl€s of lh€ main lEqu€ncy and th€s€ disbn
lhe olre s n€ wave form of th€ slpp y vollags and cun€nt Thes€ can b6

measufed wilh lhe help oi advan@d eleclrrc€l m€asunng hstrum€nE

Manv Drobloms en a s€ from harmonic clrenl n a Pow€r 3vs6m

Thes6 incllde ov€.heating of neutral conducloE. motors' lransformsrs' swLtch

seaB, vollage dop, ow Power factor, rcduc€d caPaciu€s ePactor failu6s

crc! t bfeak€r, lripping with no appa.ent roaen €tc Th€se Prcblem loads to

rncreased eleclr c ty b lls bosrd€s boing op€ralionaland maLnl€nane conc€ms

The hamonic hends at man incom6. LT sid6 of tEnsfomor no 1 & 2

was checked by usng drsila pow6r analvz€r' Tolal hamonic distorrion (THO)

n vollago at HT s de ol l.ansiormer was observ€d !o b€ in lh€ rang€ of 1 _2%

and c!.;enl harmonic dsloftion was obsod€d to b€ in lh6 Eng€ of 3_10% as

shown in fgure-4.6 belowl

Figur€.1.s: Lo.d'.g're_d ol - 1/o d lv, 1000 rva TBnsfdmer{NEht liT€)

I.l
t'I
I
it

F 
-..........'---igu.{.5: 

voksge mo curcrt Hroks T'sd ?l TEn:Lm€' ln@hot



The tola voltage harmonrcs ai LT srte of 11 KVA lanslormer no 1 was
obseryed to be h lhe ranoe of 1 5 to 2 0% and cu(enl hamonic were In rhe
range of 5.5 to 70% Slmiady, lhe votage hafmoncs on LT sde of
lEnsformef no 2 was 0.6 0 8% and the cLrenl hamoncs was obserued to be
in the €nse ol 1 2- 1 3% as shown . lig!re4.7 A nqure-4 3 below. These
obsedatrons a.e wel wilhn the pem ssble.ange oi3 5% fo. vo tag€ and uplo
l0% for @rient hamoniG

Vohr!.'rdCurclrNarnonG rrend!.r r6n5rorner \o2

J f ,f "s r$ '.f s+ ed ]c -13 ",4

Fla!E-'1,7: vohage a.d C-re1lH€non'6 I cnd ot T6n<fme' No.

Fl0u€.a,4: Vohag€ ..d Crrell Hamon.6 T@nd ot I 6nstom6r No z

Recommendations

2.

1. OpeEle onlyone 1000 kVA lransfomer du.ing nighi lime (6 pM lo?^^,l)

Op€€te only one 1000 KVA lENfomer doring h€ holdays.

4.5 Aenefits

The annual sving potenriat is Rs.0,56 Lac, which requies
investhenl Delails are giyen in Ene@y Sding PropGat-1 .

33::E3::::3:sRE:3::s:E:Es::ss:E;3E:



ENEEGYSAY!!8.E89P9SAL!O. 1

Optl'mtse operatton oJ trq^sfor'ners

As obserued during tho audil, lh€ averag€ loading on trsnslormeF rs

very less. Durng day tim€ vanes behreon 25_450,6 whereas during night

I me. it F ess than 10%.

. 2 Nos oi 1 000 kvA lEnsio.mec opeate throughout the vear

. Avefage load ng of@mplex n May to Ociobe. = 900 kW

. Average loEding oi@mplex n Novemb€rtoApnl = 550 kw

. Average Load ng olomdex durng night lims =30-50kw

A. Recommendations
1. apohte onty one laoa kvA tansloner duing Nighl Houts

(6 PM to 7 aM) thtoughout the yoat

2. Ope.ate aniy one l OOO KVA tanJonet du.ing lhe holi.lays

Exlsling Scenano;
. Tso _'ansrohe 

s ( 1000 1VA) a'e op€ratec
t Acl0al total effecl ve load rs 50 kW
. % load to lhe individual transfo.mers is 2% E 3%

O l@n loss
O FL. coppe. osses

r When bolh transtorm€rs are noperaton
t(1 2) + 12x p04'?l + (1.2) + 12x pa3fl

. When one kansformef in op6.atDn

. Saving PotentiaLrn kW

. Annual sav ngs dlrng non work ng oavs

1 17 x 24 htsltey \ 12O devs/e.ntn t Rs 7 6 unil

savingsl
AnnoalSavrnss (0 30+0 26) 0.56 Laca

Nil

B
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ENERGY SAVING PROPOSAL No. 2

Optimize the contract alemd^d po@er supplg Jrom pSpCL

As analyzed from lhe electfcty br/s of the compe!. the Marrmum
Demand Index (MDt) is very ess compared roco.rract demand.

Exisling Scenaio
. ContEcl Oemand ofrhe Comp ex = 2oOO kVA

' MDlofJan,2o13 - Dec 2014 = 996 kvA
. Mlnimum monthly cha.Ses based on @ntract demand = Rs 5,98,000. PTU pald lhe ene€y bitts of March, Aprt. November& Oecember20i3

on minimh mnthty chaqes (MMc) bases

PTU management has got apprcvat of @nrrac.t defrand of 2OOO kVA
base! on rhe onnecfed toad is arcund t950 kW whici indudes, the t@d of
stand by molo.s/equrphents instaled in the c€npus. lvhoroas, the MOt dudno
th€ lasl one year nas never erc€ede 1OOO kVA as shotm in lhF tabte a@ve.
Thereioe, ihe levy of rcnrhty nin muh chaees (MMC) duins rhe four monihs
en be avoided by E-schedlting/optimizing lh6 @niEct demand by dectanng
lh€ @.nected load olstandby equ phenumotoB & sub*quenuy rake apprcv€l

161193 r0,31,126

15r 03€

935.030

163650 155956

931 a2 149412

153S90

32418 303,4 '111c!2

1319533 1,01 ,:1o,294



obtaining apprcvalof PSPCL for the same. The annuatMOttrond ofpTU is as

{E-r-
200

iD* *J -.'J
fiI

++p+.b9-e
)"" €d rd C {d ,.( 9"

Flsure{,s: An.ual MDt T6nd

'.

I

I
I
I

^t

^t

B. S.vlng..lu. to R.comfiondatton

. R6du@ rhs contr.ct dgmand of2ooo kVA to tgoo kVA trom pSpCL

A. Savlngs Duo to Recomlhendaiton

915623

503,030



Power Faclot Anatysis
The management has nslated Autonatc power Factor Corecton

Panel(APFC panet) ar transformer end and s mant..ng power racror above
0 95. O! ng rhe sludy, r was obsetued lhal power Faclor (pF) at 11 kV gnd
vared between 0.982 to 099 (rgure-a9). The power Facror at ljkv
lEnslomef no. 1 was in lhe @nge of O 988 Lo 0.999 dunng day time and 0.998
to uoty al nrghi tne. The kend ot powe. factor fecorded dLnn! the studyperc^ (dunhs the day hne) ar 11 kV main n@mer & both the t€nsfomers sshqn n lgu€-4.10, fgu@-4.11 & figure_4.12 However, the average power
lactor analysed i@m the energy bils prcvided by the franagemenl br the
penod January 2013 to December 2013 is 0.968, whch €n be tudher
mproved b nearty unity. tmp@vng the power taclor at rhe mains woltd res![
in Ebate from state E ectricrty Board (sEB).

I

I

Fleutr4io:To.d oi poft r radoi;iilTv;;;:Ai;

Power Factor T.ansformer no.1. aOOO
kva

Fisuo+.r 1: -renc or po*er raco, -Te-,rs-6fi6i:liiTil-Eili@fie1



Powerrr.n3former No.2, 1OOO kVA

i-isuru-4.t2: t mo or pog ra.g at l'aNromq 10oo KvA Tdns'om'r 2 (d" tlm)

Frs,*{'l;.d" pd". r"cr"AT*46-'r 1@o Kr'A {N'chr rJm')

rt was not€d ihal each transfomd has APFC Panel of 350 kvAR with 6

*""";; ;;d" ot 2skvAR and 4 €Paciror banks s0 kvAR on 6sch

".L"i"ri"i. 
rt"t u." "u"* it is cl€ar thai ho minihu epacilv of capaciior

b,nh is 25<VAR. Lot of flucuations n ths houdv powor consumpuon nave

"."" "o*."0 
*-n 

"" 
ttdy lor which €pacilor bank of soall st€ps such

"J1*vo-", 
s*ve* a'1o*ueR ;€ E@mmend6d b hainlain lho pow€r raclor

It s lh€rofo€ proposd thal 2 APFC Pinels ol6mallcipac[or Dani ol

2s kvAR ;l small slops (io WAR t 1 n6 5 rvAR r 3 nG) fo' both lransromoB

o11000 kVA be Provrd€d

C apacilor Health Che ckuq

Th€ olipuloialt the c€pacilor banks install€d in boih lhe ir6nsiorm€F at

1r kvA sLbsEt'ons was ch6ck€d wrtnd€l'als as b€lo$:

Power F.dor Tt.nd d NlAhtHouB

EiEEi:!!E!::!!!i!:!!!!:!!iEe333B3338FRFE:3.i:s:3;iis.
::::9.!F=ril'



19.6refl
19.7

19.4

Th€ podormanc€ or
lansforer m. 2 was f@nd

all the cap€qtors al rranstoms no, 1 snd

d; . Malntsnancs or stslins APFC rslay sFleh

lmbllEton of small capadb|s n h. €yd€m !o
tcb. a! dunr€ rh6 night lo€d b l€ss snd syslem

ic.p€dt nca b ma]ntaln 0i6 PF r|€a. unrty.

il|.rlb€. add 1o/5 kVAR capadbr banks in tE sysrem to mainrain lie

@ 44OV

25
@{00v

@ 44OV @,roov

\?\



. Regulady, ch€ck lh€ hoallh of capa6ilor banks

outDut curenl of c€oaclto|E rsdlc€s less than
be reola@d wilh new eDacitor,

an€r €v€ry 15days.lfth€
70%, th€ @pacitor should

Benefib

The annual savinss potonlial is tu. 0.8/t llc.. Tho inveslnonl r€quiEd
s Rs,0.50 bcs,which willb€ pad bac.k in 7 ilonth.



It rpfooe ovefdU poaer I@ctor to unitV

ENERGY SAVTNG pROpoSAL No. 3

r0 31,126
9,56,350 2115
5,69879 0
592,110

9A5,030
r1,78,309 1472A

7,A3,5€0 11,430
6,12,624 0.97

1,O1,4t,2t1

The %age saving in energy bil js feasibte
to |JnIy b worked out as unde.

F

by impDving the power tsctor

hveslmenl : Fr. O.5O La€

.23 -



CHAPTER 5.0

HEATING, VENTILATION & AIRCONDITIONING SYSTEM

Chiller System

Heating Ventilation At Conditioning (HVAC) syst€m iB plovld€d in

'94

5.1

Puniab T€chnical UniveBity Complet, J6l6ndhar mainlv for Oiic€s,
Ex€minauon Room, medtinq mom 6nd libEry lor human c.mfon applicalion a
detail6d €n€.gy audil for the HVAC sysl€m of PTU wae conduclod This planl

consists ol4 air-clolod scl€w chillo6 with spsdficatioru given in th€ labl+s1

Tlbl.6,t: Deiails or Chllb

FOCS-3602,S-S

Rdt€d €pacity sl fu I l@d

3 r 2O0l* lx 50

Dnv€ mbr nam€ Plats 6dno

5.'l.l VaPour ComPr*llon Refrlg€ratlon .Ftem

Tho vaoor @mprsssion r€lrigoEtion cycl6 ior lh€ cnil6r i6 giv6n in lhs

nguE-5.1.

As Bhom, h€at f,ows natu€lly lrom s hol to a coldor body h
rerng€Etion sysi€m. lho opposito husl @orr i€ h€Et nd from a cold to E

notJr ooOy. itris is actrlevad bv using rdng6rant whi''h Ebsorbs hoal and

h€n@ boili or ovaporat€s at a low pr€ssur€ lo iorm a gaB Tha gEs ls th€n

como€ss€d !o a hqher p€ssur. sLch that it tE sisls th€ h3al has gain€d

to embi€nt atr or wat€r and tums back {cond€ns6€) into 6 liqud h this way

rr*t it 
"U"o,O"O, 

o, ,"tou"d, from a low t€mp€rature sourc€ and trsnstemd

b € higher lomporaure s4rc€



of a Basic Vapor comp@$lon R€ftie...lion svstom

.an be broken dom inlo lh6 following slagesTh€ eflige€ton cycle
(r€iv ltg -5.1 )

t.2: L p€ss!€ liqlid rerrige€nL in th€ evapolalor 
'bFrbs 

heEt

lrom ils surcundinqs, uslallv air' walsr or sorn€ other pro'€6s

liquld, Orlring lhis prccess rt changes its 3l5ts from a liquid !o a

gas. atd 6l lhs evapodlor exlt s slEhty sup€n65r€o

2-3: Th€ cuP€fi641€d vapoo. enteF the @mp|€$or wh€r€ ll5

Pr$3ur€ 16 rai*d- The.e will also be a big lftts3s€ ln

ianpsratur€, b@use a poponion ol lhe €no€y hput lnlo th€

@Fpr€$ion P@ss is tEnsiered to the €fri96dnt

3-{: Th€ high pressu€ superheated gas Pas*s from lhe comP€ssor

into the .onden*r. The inilial pan oi lhe cooting poc€ss (3 - 3a)

desuPelheab the gas beiore it is then lumed back into liquid

(3€ - 3b). The @oling for this pro.ess is usuallv schie\€d bJ

usinq air or water' A turther reduct on in remp€Eorc happ€ns h
the plpe wolk and liqlid rceNer (3b - 4) so l'hal the rsfng€lanl

liqlid is slb cooled as il enleF theexpanson devr@'

Gi: The high-Pressure sub{ooled liquld Pass€s lh|oogh ths

exoanslon devi@, which bolh €d!@s ils pfessuro and contols

the now into the evapoElor

It €n be *en bal lhs @ndenser has to bs capabl€ ol mjsclng lhe

combined heat inpLG or the evapo|alor and the comPrcssoi 16 (1 ' 2) +

(2 - 3) has to be the same as (3 - 4)- There is no heal lo$ or gsln thrcugh the

r



5.2 Connected load pattern of HVAC .y8tem equipm€nt

Th€ conn4tsd load or HVAC svstem €qulpmenb (itrctudks hd wdq
ga,aEror) is €pprcximglsly 1o4o.5s kw The d€ttlh ol diff€r€nt equipmonl,r

insralled aregiv€n in lhs lablo-5.2 b6low:

I

.J

-l

t.bl.-5.2: Conn€.rod Load Dotalh ol fNAca

200 TRAr C@led Chille6 859.7

50 85,9 5.24

3 Fan Cond.nsd lor mO TR Plenl 't2 52.20 3.18

F6n Condeneer tor 60 TR Pl.nl 72

5 3 a5 2.14

6 1,34

7 143.45 6.74

a 2 0.67

I ,oo 24,8

1o L@d of s€to16 lamps ln AHU @mB 0.25

ttto.55

Th6 c1|ill6r unit and hot wal€r gon€Btor op€rai€€ dunng th€ summor

and wintd months rcsP€ciiv€lv Th6Ffore conn€cl6d load ol ho HVAGS

Jra"g r'. *t-* i" 1i40.6 kw wh€Ea6 In wint€E th€ conmclsd load or

h€ating systsm is 592 kw

3 no. of capsdty 2OO TR edch E 1 no cl||ller of 5OTR c€Paov h8va

b@n install6d to .eei rtt" coaing load of tho hoilitv Tho HvAc plant iE

oe6t€d from May to Seplemb€r ol 6v6ry slmm€r s€ason Ons chdlff Plant l'
;;Ebd lrom mav to mid of lune E i ch ler plants tr€ oP6rElad from mid

',,'"" 
u" ."J 

"r 
s"i"to"r. ngsn onlv on6 plant 

's 
op€ralsd In ho monlh ol

oaou.r.Lr rtte t'me ot st,rOy also two ch 16rs $€rs in oP€ra on which woE

conneclsd to a entraliz€d n6tuork as llustEt€d in ngu€-5 2 b€low



t

&

tlE stJdy, chill€r I & chiller 2 |'€ro in opg.alion ThB op€.€ting

of dr h€ 200TR air-moled Ecrew chiller w€re monrtor€d at

.d&.1Th€ cniled water temp€€tuE in supplv line (npul) snd

ss M[or6d and 6lso noted from the @nlrcl panel ol
.?g.a!rp decti€l pa6relers of @hp€6sors mainlv

f b. ard kW w€.e measur€d bv using podable power

Ei. OU * r"., 
'st" 

was monitor€d bv us ng ullrssonic flow mslor'

Ttr &il E.amleE msasured ars given in bble 5 3 below:

Figur€s.2: Cenva iz€d ch 116r system for lacjlity

5.al O...vations

I

Tablo-5.3: Elocli€l Pa€mele6 MeasuEo€nt

386 0.s7 27J



The aveEge specific powe.
was€lculaled in table-5 3(a) & 5.3

conslmplbn (kWTR) of

)

I

fh€ SEC ol chillsr-1 & cnilbr-z was obserued in lhe range of 1.35 b
1 .45 kWTR and 1 26 to 1 .44 kWTR. Designed paEmete.s p€re not awilable
for th€ conpariso.. whereas,lhe specific eneEy @nsunplion (SEC) of wal6r
cool€d sc@ chilleB of same €pacity E €port€d b b€ l€ss han 0.7 kWTR.

5.3 Air Handling unlt (AHU) SFtem
At handling unils are insiialled !o mainiain . dsn envimnnent witil

controlled lemperatu€ and rclaiive humidity in lhe prcc€ss ar€as 4'l Allus
hav6 b€en insfalled to maintain a @m @ndilion of 22 * 2'C a d 550/or soh

r.bb.5.3 (a): Sp*ific Power Co^sumpiion orchil6Fl

273 12.4 7.1 200 r.37

273 12.5 t 1,4 200 '1.37

275 12.A ?44 r.35

2fB 127 7.3 114 204 1.36

2T3 122 7.O 114 196 1.39

270 129 7B 114 192

274 12.6 200 't.39

273 12_6 196 1.39

69 80 119 146

T.b1.5.3 (b): Spefic PMr Co@npdon of ChilleF2



relalve humdrly lof G+3 & G+7 bu d nss Dur ns the e.e|gv aLd t 6nos or

AHUSwere cov€red lo evauale tre perioma.ce

Table-5.4: Dela Ls orAHUs nsl

2 22

3

6

12 t7

16

1T

3.7

l9
aBU.20 I Ffih Frd(G*7)

AHU.2l I F'fih Fl@(G+7)

22

2l AHU.2r s dn n@(G+7)

AHU.25 sdhFl@(G+7) 3.7

26 2.2

27 10,000 2.2

2A

2.2

s,m0

\,
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The ar handling systems are
order ro iaciiilale maintenanc€ withour
atr window rs provided in €ach of the
The AHUS are installed to caler the

8,000

3.7

55

1.7

22

loc€ted on respoctivg floor o. zone in
disturbance lo ihe proc€ss a€a. A fresh
AHU room for miting il with return an
human comforl@ollng rsquiremenl in

= (kw)chinon+ fiw).f"n6, + (kw) Pnm.ry pumF
+ (kw) so@nd€ry Pump6y Tobl Tonnag€ o6E€ld
= (273+176+a4q2361313

The temperalur€ & relativo hlndityofboln delvsry a[ 6 €turn ak f.om
AFU w€r€ measuEd lsing hygrcmeter. Th€ aveEge air vetocity acrcss ihe
co I was also checked lsing anehometer. Ths m€asur€d paramst€rs a€ given

it
,.'
;-t

iJ

lJ

_heovordlr\WTR 
ot HVAC Syslem was€rdtal€d as r 46

l

i
l

Tablo.s.s: M€asued Vatues otAHU

ov€G kMrR (ch r€.1 + chin6l2)



5.il Recomm€ndations
. ll is proPosed lo replace one

waler 6ded screw chrlleF

. One exisling air cooled scew
June to SePtembe. in addilion

etistrng ar @oled scr€w chiler 1 wrth

which €n be operaLed irom t\,lay to

chiller can be used dunng the monlhs ol

to the prcposed water cooled planl

5.5 Benefits
The inpl€menbtion ol above €@mmendahons has s saving polenLlal

of Rs. 11 52 Lacs The investment for one new water @oed screw

chiller, @ndenser pumps E cooling l(Ner would be Rs 35'0 lac
Horever, th€ slvage value of exs ng air cooled screw chille' would be

Rs,1O-Olae and the net investment cquired @dd be Rs 25la6only
This gets paid backwithin 2.1YeaF

\9
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ENERGY SAVING PROPOSAL NO 4

Replace qisti^g Chllkrl unth uatet cooted screu)

Du/nq the deta led energy aldt lwo oi the 2OO TR chlte.s were sludred
lo eva uale the savng potenlatby repacing exslrng ch tec wth water @oed

The enefgy consumpton patrern of chi ef no. 1 al normat runnrng ioad
was recorded and s given n the figure-s 3 be ow:

The exrst nq a r coo ed screw ch lters ar6 operat ng ar the SEC or 1.46
kW rTR Repacemenl ol exsUng system wth water cooted screw chrler wll
reduce lfre SEC by 0 6 kW/TR

FiQUr.-5.3: Av€rale oad.g panem ot cnr bn

The avefage powef consumption and th€ TR generated Dy ch[eF1
dur.g trre montorng perod was recorded as 273 lW ano 200 rR.
respectvely Thereiore the ave€ge energy @nsumptDn worked oLr (o be
1 36 kWrTR fowever, the energy consumption of 2 no. ch tled pr mary wa te r
plmps was 8.4 kW & power consumplon ol se@ndary water pump was
1236kW respeclvey Thls averaee energy @nsumDhon tor chi er ptaf
works oul Lo be 1.46 kWITR.

PSCST had recently conducted ene.gy audit oi warer cooled chi ers oi
.apaoty 350 TR wher€ n spec fc energy co.s!mpl on of ch ile. was found ro
be as low as 0 495 kW /IR The same can be coriobodted wth lechncal
leratu.e where n recomme.ded SEC of smrar warer cooted chters ar ru I

load s 06,1 kW ITR or less Further as per etrcency recommendatons Atr
Condlonns & Relflgerato. InstituLe (ARl) standard 550/590, rhe
fecommended tul oadSECofarcooedchi eG wth screw compressor ol
capac Ly uplo 200 tones ls i.23 kw rTR orless.



ll is the.eiore feohmended to €pla@
usod tbm May lo September wth waler cooled

E/€neliE

Enaey Conslmplion ol existing Air

En.ily Conslmption ot poposd

one exshng air @led chiller

I Cool6d Sds chill€r Planr!', Ena.oy @nsumption educl'on

0.6 kWlR ,20O fR x 12@ hts/

dld sft{.fi}b6 2@ tR d mds/ ffi
tt\l&tnert hed .dnabd tu 1 

^av 
tul

lv.ge vrlu€ ol €ristng dillec

f:.
andual $ving poteniial is Rs, 11,52 L.e, which .€quires invesrnent of
)25 L!c6. This geis paid back wnhin 2.1 Yoars.

\9
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ENERGY SAVING PROPOSAL NO 5

The perfomance of lh€ exslng opg.ation of the pnmary chiled waler
plmps and secondary chrlled waler pumps was analysed. Four p mary chllled
waler plmps are Installed betore the chrlleB and th.€€ s€condary pumps €16

inslaled after the chilleE as ilustraled n llgu€-s.4 b6low, Oul of lhese,
2 pnmary pumps and 1 secondary pumps wer6 in op€ration d!nng the audrl,
lhe rated/design and measur€d vaiuos of chillod water pomping system is

ModtJr chllled uctcr clrcl.tlctlotr sgstcm and eLml^4tz
use oJ ptlnrary Pt mPs,

4.0 4.2

The chilled wator ciaulation oumo l.ansi€rs the chrll6d wstar in tho

ctrculation ciElit of the nsh|ork. The chillod wats f.om chilleF is pump€d by

rhe se@ndary plmps to AHUSior G+7 & G+3. Th€ waier is €tumed bygr€vlty
now at the inlel or pnmary plmps. P mary pumps sro used lo pump th€ walef

ro rhe conde.seFofLhe chllers as iLllslrated in llgurs below As s€€n trom lne

above lable, the measur€d hoad at the inlet of prlmary plmps is a ready hgh

tnors than 2.s Nslfl1Ilnerctore, .et!.n chillod waid of AHUS can be diEctlv
sonl lo the chr16.s, bypass ng the pamary chill€d wat€r pumps Howev€r, the

prmary pumps can b€ us6d d!.ing exigencies by prcviding pr€ssu€ swilch

wlh transmrtler. wh6n avaiLable head at tho ouuet ols€@ndary pumps is less

than the requnod head.

T.b1.5.5: Pa'a-ee6 for Ch'lled Wale' Circublion Punpinq N€t*o'r

240 | 31 | 3.7 l12J
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A, 8

8, I, I
Figuc.5,a: Pr€snl chilled waler CiEul.rtm system of HVAC Pl.nl

Prcposed syslem

\!)
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. E m nate lhe use ofprmary ch led walerPumps.

. Feed lhe return water of AHUS dnect v lo tho nelolchllers

10 Hrs/day x 25 days ! 5 months
1250 h6/year

= a4 kW x 1250 hrtyearx Rs.7.63/un'i

Sav ng polentialby e mL.aung

nvestment (Fsrmal6d ,,6sh€,1 tol
n drLaLian aI otrstrns chitta't watar rne)

The annla sav ng Polenta
Rs.0.5O Lacs ThLs gels Pad

La€. whrch reqlires rnveshent ol -I

J



CHAPTER 6.0
DIESEL GENERATOR

Th6. Dl6B€l Generator sets have b€en nslated to rakeca.e backuo
€l€cttlc€lpow.r In c€s€ ol poweriaiure. Ratrng oi 2 DG sers s 350 kVA each
rnd I OOr.t l! 62 5 kVA. Pedormance anaryeswas ca.ned out on DG sers{f
360 kVAlo ch.ck lh€ spec lrc pose'gerz'or oi Dc..

FiguE6.1 Perfomance @Re of OG sell

ln he ligure above, blue (upper) lrne is showing aveage loading in kW
n th€ DG and rcd (below) Ine is showing unils generared in kwh by OG set.

Figut.6.2:Perfoman@ cuBe or DG set-2

St'ocrfic Porer Gene'alion was worlcd oLt as gNel in the t ble-6 'l

low. Th€ 8veEge load ng of DG set 1 was 1 9G2OO KVA & the loading of
l€i2wEs 20G210 KVA. Th€ dve€ge roadhg ol the DG sets was found to

0e\e 6rnerrro Nrtrup cur\urrp .i ,nry 5

D'eee Gen€fator No 2 tle Cons!mpr on Ana yns

h lha tango 55-60%.



33317 543t9

33459 53456

'142 137

37.5

sp€c'lic P@6f Ge.eral'o^ 3.52 3.65

The Speofic Power Genelation ofOG set'l
as 3.52 klvh/lit€ and 3.65 kwh/lilrs respectvely

recommende! lev€lof 3.50 kwhlitfe. Th6lelo.e,

rlc Pow$ Generaron ol DG $t

snd DG sel-2 was obs€rued

whrch is abov€ the minrmum
lhs perfomane ol OG sels

recommend€d lhal Manlenanc€/ overhauling of DG sets

Deriodicallv to maxmize lhe sp powerg€nsration
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Chapter 7.0
LIGHTING

Tho L'ghlrng syslem and rllumination In drfierent areas of Complex was
sludmd In dotarl The lolal @nnsted l€hihg l@d of the complex was 178.65
kW wlh lisdrskrblton as under.

Th. Indm. lights instalted in

.nd 16 Wl( CFL.The va.ious lype
osldd.llChr.6€ given in Table 7.1

the complex arc 1e wat & 36 Watt tub6s
ol lighr nxtufes installed in the indoor and

T.6l€-7,i: Debils oi Ind@r & Ould@r L|ghl F'nues

234

2.

3. 652

2136 bor type. Tube ser (PH) 26

5 3U
6 1007

111

3.

B. Outdoor Llghts

I HPSV lamps at 6 meler Dole

2 CFL lamps at4 meler pole

3. Mercury vapour lampe dl hump prpes 3

HPSVl6mp3al3met pol€ 63

5. cFL ranps at 1 nerer eni/onme righrinq 36

6. 12

As d€tsiled abov€, the indoo. liOhting is lElly bas€d on nuores@nl
rubo llghcr/CFLs whoreas, sodium vapdr lamps/ CFLS h6v€ b€€n usod for
outdoor lighling. A6 per Burcau or Ene€y Etficiencl (BEE) rccomm€ndalions,
LEO hrbs lighl finings p@vide moE lumens and a€ en€rgy €fllci€nt. Ihe LEO

\ i.q



fittures n be replaced within lhe exisling fitlings direcuy. Further,lt!
LEDS will also mprcve power taclor in the slpply g.rd.

DJr ng rhe aLdil. rhe operalion of lghts dunng rhe dav and nitrt
wd! 5rudred ior de.lifyilg t€asibilty oldnorgy conseaation in lighling
The Llx evels of lighling ln indoor and outdoor area, bolh dling day lin€ rd
nghl lme we€ also monilored lshg lux mel6. Ihs avsGg€ lux leveb h
varlols aeas are gv€n n lable-7.2. ll was also observed lhat the o@peiq
level6 negligibl6 in washrooms and lights afe keplON

FnLs t2rl6w,1, J6) 7A noe.120

120

124

FILS (2x36W1'36) . 73 n s

51Fbd r50

124

FTLS i2,J6W, t t 36/ . 73 nos.

FTLS t2rJ5h1ir36l 73 nos

:G
120

120
120

7.1 Observations
. tuohd 3400 nos. of 36 walts (TO) a 18 wans Fluo€s@nl Tlbe Lighl

(FTL) fixtlres wlh electronic chokes 6r€ b€ing us6d for iliumination al
difterenl ar€as. Ool ol these. 2400 ae Ta finures and 1000 ar€ 18 walts

FTL flxtures. Maiorty of light fixlures afe install€d in storage @omvnon

occupied a.ea which are in use for shon d!.ation oul ot ihe total lights,

approx mal€ly 35% ol the T8 FTL nxb€s and 50% ol lhe 18 w FTLS

Jixtures are @mmonly us€d during the d€y time which @n bs replaced

with lhe 18W LEO fxlu€s and 9W LED fxtures r€sp€clivelv The
powe. consumpion ot remalning fitturcs In the slores/un occupred

areas can be turlher .educed by @ntrclling addilional light op€€lion/

ool,m$rrg rls ooe?ton by llstal|lng lhe senso$

T.bl.-7-2: Measured Llx Lev€ls atVanous L@tio.s in lhe Comolex

r20 FTLS l4rr3r4' 28 no6

100 FTLs(tr36u4 20 ns.

FlLs (2'i6w t'36) 78 nos.
FTLS l2tJ6rt 11361 73 nos.



/2

ao ,\po .o, ...p4,t91r | 'T 1d.oa dto -c,erl
rrids Thcse ltlures are reported b be w(h Copper Chokes The 15OW
rIPSV l'(tures can be rep aced wrth lhe 6OW LED ahps a.d /OW
rIPSV l,xlures can be repa@d wth lhe 3OW LEO tamps.

Propolal No 6: Repla@ 8OO nos. of 36W FTLS & 5OO nos. of 1BW
FTLs wth 1aW LED tube lEhl rflngs & g!ry LED lube [9hrs
rospecrvery. whrch femaLn operatonat most oI the rrne In no@r
rqhrrng, . a phased manner!nderthe tault feptacemerr porcy
P.opo6al No.7: Repia@ 56.os of j5OW HEh pressue SodLn
vlpour (HPSV) lxtures & 63 nos. 7OW rxtlr€s wrlh 6ow a 3oW LEO
nnrngs fespeclively In ootdoor tghrrng.
Propo6al No. 8: tinsra alio. of o@upancy senso. tn wasnfooms and

f.3 Eenefils
Th€ mplemenraton of above e@mmendalrons

ol R.. t.26 L.cs wri al,nve\lmenl o, Rs.23,55 La6
wlD dor,sis a.e as undefi



Enerav savlno Proposal no,6

Replcce AOO 'los 35 uat@ unth ta
tube llghts atd 5OO 'ros- 

of tA
!Lxtur€B ulth 9 |,/,ot15 IED atbe tlghL.

App.oximalely 800 nos. of 36W & 500 nos. of 18w Fluo
Lighl inures are commonly us€d tor illwlnation ot diff€r€nl indd

The advantag€s of LEO tube lghl fittings ar€.

These llxtures ae with elechonrc chokes. The* fittings can b€ rspld
18 wsns & I watrs LED Tube lght fdngs directly.

ItgN€s €qoivalenvmore lumons oulPut while @nsumrng l€ss porer.
It has bslter @lour rendenng ind€xand gives moc bnghl lrghl

ll lmoroves Power faclor (appro( 0.95lag.) ac.oss th€ slpplygnd.

There is a pol€ntial

en€rgy eifcient LEo litlings
of more than 50,000 hrs.

ol savings by replacing €xisling
Moreov€r lhe LED based fnings

Benefits
Replacctunt ot aoo 

^@ 
36 @att l@64e^r etb. llghtt u'tt,t

Po||et Consunp|an Ddtd ol 1 tuub

Existing FinuE = 40W

Prcpos€d (LEo bssed) = 13w

nvesl^e t (tnnshent *tlmtd! tar 3oo now
LED inu6 sn t n@ssary.t dhaat nodtticaLrm
r @sui6d n the s!*n @ Rs l1oa nnu@)

176kl h30o0h6.x Rs7 6A/Unlt

R. 6,6 l!6



Rdpld.. 600 ^o. te .@lts lluorescent tltbc llghts @ith 9 ual'ts

t \tet Cutunryron Oota ot 1 fixlure
Existing Fir1urc

Poposed Frxture (LEo)

Itffi arvl69 psr nnrog

loLl tdl.Er Pole.l'al

lnw.lndl l,nBsh.r oslimt d fd 5eo
hf C Nnt LEt nrtuEs .n! ne@s.y
.lcil@l . ot hzti@ il EguiBd tn Lh6 qysbn

P.ybekp.nod = 2,95 yea6

lh. .nnu.l evings polenlial is Rs i.27 L.*. Ihe iN€sln.nl r€quiGi i!
ia. l.t! L.c., which *lllbe paid back in 2.95 Y..6.



ENERGY SAVING PROPOSAL NO 7

Replaca LSOW flPSV stftet nghta utlth 50 uatts L&D & 7Ow
WSV uLh 3OW LED street ltghts.

Gives €ouivalenvmo.e lumens oulput while @nsuming v6ry less power'

Bett€r Colour Endenng !nder.

56 nos. ot 150 watts flsh Pressu€ Sodium vapolr (HPSV) Iixtures &

63 nos. of 70 watts lixt!€s are being used ior stF€t lighl illlminaton at

difierent areas. These lixlurss are wilh traditional Coppor Chokes w€ @n

6ola@ jSOW HPSV fxlures with 6oW LEO lamps E 70w HPSV finurss wilh

LED RxluEs havethe following advanlag€s -

cNe6 more brighl I ght

lmproved Power ractor (appbx. 0.95 lag )
Life of lhe IED lamps is 50,000 hours {10
HPSV lsmp is 15,000 hours (4 yea.s).

years) wh€r6as, the life of -

Benefils

l5O @a.rt Elgh Ptutur.
IED

Pawet ConsDnpLbn oala ar 1

Eisling Finure
Poposd (LED based)

Sav'ng on acmunt ol reduction in lh€
repad ma nlen.n€topla@ment @
Rs. I0001 per HPSV lamp p€rannum

(tnwstned estinabd td 56 new LED steel
tahLs alt n*3ss.ty .t.ctncd

5.9 kW x 3650 h.s. X Rs 7.68/Unir



Reprac. 63 
^os 

70 @tts lighttng ltxh.res uit 30 Mtt3 r,ED

Pa||et Con.unpton Data ol1 nxtue
Exisli.q F'(ure

Poposed (LED based)

Savinq on sount ol reduclion i. th€
6pad naint€nance/repla€menl @
Rs. 1000/- per HPSV lamp per.nn(m

(tnnd'Ht es nd4t rat 63 tuw LED slt .t
rstl! anti netery .tethat nodifetio.
@qliEd k the sysln al L'E Eto ot Rs 7,000

3.0 kW x 3650 h6. X Rs 7 6&Unir

\lf



ENERGYSAV!!.g PROPOSAL NO 8

Orttlt'rue poucr co^sunptto'r of llghtT',g bf d;uto'n4tlo'^'

Dunng udrt il w's obseryod thal

bw. The.efor tLe lighB €main oN

3 nos. oi 2i36 watt lighling fixtures The

It is rccom;sndod 1o oPtimiz6 pow€r consumPtion ofwashrcom lighn;
d rcmoval ights and bY inslall^g

€stim€ted arcund 30% €duQl
rooms by i ncy s€nsols'

Th6 tolal annual savng poten al rs R' l o lact

roqur€d FRs.I O LEca which will be peid bach in 1o

the ocdoanc n washrooms is very

con nu;dv. ach washmom ha
rol€l connected load of washroomsa

BeneIiIs
AnnualSavings l2kWr30%112 hB r 300 dat€/annum x

.)

a
:

I
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Chapter 8.0
OTHER OBSERVAIIONS

opttmt... po@r co4flmptio^ oJ tighttns bg suitchrns olfl^.too. llghLs l^ 
^igha.

 s por the dala provded by punjab Techn€t Unrve6ry In rhe
rr!4ir'o.nare, lhe nd@r tghls afe kepl ON iiom B:30 AM to 5 30 pM d!.ing
(dy r'r'o a outdoor trghts are kepr ON trom 7 oO pM lo 5.30 AM The lotal
u,xroclod load ol lhe ouldoor hghting is 1g kW However, dung the energy
.!drl, rt was obsetued thal o most ot the areas, rhe indoof tighls durng n€ht
rho wo@ also kepl ON A the lotatworting toad dunno th€ nEht (i.€ 7:OO pM
to 4 00 AM) was in the range of 34 4.4 kW and the toad tbm 5:OO AM to E:OO
AM.odu@d lo 17 22 kW due to swrching off the outd@.lighls.

As per the rolat onnecred toad of oltdoo. iighring the torat wofting toad
dunng nEht should not exeed 20 kwhr. The unwanted Indoof tighls €n be
awltchod otl du.ing Lhe n ghvnon workin! hou6 whrch w €sll in saving otat

Swilch ofl he Ind@r I'qhrsoLang 4rglunon.wor\rlg ppld

Aanollls
lot.lworklng l@d measufed dunng nighl

Tohl connecled/wori< ng load of ourdoor
ghb

Pow.r Consomption of hdoof tightng dudnq

S|vlng Polenlial by Swtching off lh6 ind@r
[ghb

Nil

Nil
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CHAPTER 9.0
MANAGEIVIENT ASPECTS & CONCLUSIONS

Obiectives ot punjab Technicat unive.sity, Kapudlata should bo

t To make Energy conseryanon a perman€nt activ ry

. To implenenr lhe re@nmendod proposats and Eap he D6nefts.

App.aaches to an Enetgy Consevation ldaa

I3 SpecihcReconnendalian
. Plnlab Tehn%l Univers[y sholid form an enorgy conservationconmftoe The cohmiflee shoud onsist of senior opeElrng andma nlenance pe6onn6l

Each energy consetoa|on idea shouid be seen

wfi a specrnc agenda
proposals and lo guide

imptemenring lhe proposats and

. olrd b€ to mptement the dentiiedproposars and gel the savings.. 
I is 

relnhe1ged ro inrroduce a slssesrion schehe ior enorsy
consetuar on. The energy consetoalron @mhide6 sholld revrew als!ggeslons and good pfoposats should be imptemonled.



{

,4 Asstg. specnc resPonstbttlY

. whre. the overal respons li ly Tor energv

lhe top managemenl. lhe conce.ned operalng / nranlenance

personne! shoud mpleme.t and peno'lcalv repon pro!rcss on

energy savr.g ptoposa s

. Theferore each energv savi.g proposaL should be asssned to a

specrlc operalng / mainlenance perso.nel ior mplemenlalon and

. Specific trme bolnd aclio. plan is requ red lor mplemenlalon and

mon tor ng ofeneqy savrng proposars

+

95 M anilori ng af proposat s

. Al (he rmplemenled proposals ar€ lo be monLtored on a proposar Dv

proposalbass tor aclla achieveme.t of sav ngs on a monthlv basLs

9.6

. The successiu Banagement
techni@l peBonnel and lher
ope.atrng / Marntenance slaft

o Electrq€ld sl.butbn

The detarled en€rgy audits condLcled jonnv bv the plant

teams have idenlified a. annoar enelgv sav ng

Rs l1 76 Lacs based on the Fresenl energv coql

The summary of annual 6avings identilied

Tolal annual sav ng (3 Proposals)

Annual Savings w ho!t Inveshenl

Inveslment requred (6 Proposals)

Average payback period for capLtal

ol €neQy depends on motvaton of

commitment lt is rccommended that

be deplled lor lrarnrng programs In
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propos€d that lhe m€nagoment shoutd

. Assign specific .esponsibiliry for imptementation ot prcposrs.. lvlon tor svinss achieved on a prcpos3t by pfopGar oasrs.. Punjab Technicat Univorsiry t€am, shoutd hav6 rhe goat or a
achEvrng the bestenergy gfficient comptex st€tus in the countrv.
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ANNEXURE - I

PROPOSED FORMAT FOR
MONITORING THE

IMPLEMENTATION OF ENERGY
SAVING PROPOSALS
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EIIERGY SAVTNG PROI'IOSATA

-**

:t

:a

-5
--it
5
5
-

{it
.
It

!
I

5
it
iD

-
a
I
i|
a
I
I



ANNEXURE .II

LIST OF
INSTRUMENTS
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List of Ilstrumetlts used duriqg Enerry
Audtt

1 Three Phsse Eleclrical PowerAnalyzer

2. Digital Ultra SonicWaler Flow Met€r

3. DigitalPr€ssureGauge

4. Digital Lux meter

5. Digrtal Distance l\,4et€t

6 Digital Multi-meler

7. Digital power clamp melet

L Power factor m€ter

L Digital Hygro Themo Meler

10. Digital Anemometer

o
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ANNEXURE.III

LIST OF
ENERGY EFFICIENT

EQUIPMENTS SUPPLIERS
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ADDRESS OF ENERGY SAVTNG EQUIPMENT
SUPPLIERS

SUPPLIER OF TRANSFORMER

Plot * F 5, Road No 23, wagle Induskal
l crompton Greaver Lrm t€d.

Kanllr Mars (East)i Mumbai 400042,

let +9r a22'25142914,
67553000,67553202,
675s3211,67554390,

FAXr +91-022-67ss3305. 25793214

Emall: cg Power@cq.co.rn

3. Bharat Heavy Electricas Ltd
lntegrated Otrice ComPlet

New De hl- r10 003
re : (011) 25001010
Fax : (011) 264e3021

(011) 264e2s34

r€:(9r-22)40404302
Fax r( 9r-22 ) 2s32 0s71
s,9dr4lel5!!,

Emailipr.dhan@emcoindla.com

square,sedor - 15,N H

l-ffled-Pellcri

ret : (0129) 227 5592
Fa/ | lar29) 227 9692

Mr. Sanlib chaudhuri
EmaiI sanlrb,chaudhun@ n abb @m

2.Danfoss lndustry Pvt Ltd

&
t
it

contact No _ 9945530146

a
a
c
a
a
a
I
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a
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I

1. : 1022)27623502
Fax :(A22)27623727

Conta.t No 9937039336

1. BHEL
SHEL House, sLr Fodi

Te +91 11 2600r010
Fax i +9r 11 26493021

+91 rr 26492534

k : lor29) 227 s5e2
Fax lol29) 227 96ez
c!dr4leil!!
1.4r, SV Rav shankar/

2273r42t1

PPLIER F FT START:

Auror,'TAIMIAR-9Elf3 !! NVERTOE

--Danross 

Industry Pvt Ltd

sauare,sector _ 15,N,H -4,

Fdr : +er 1244!!91?!



T.lr (022)27623902

Cont..t PeBo^

Co^tact No - 9945530146 f c!!!act !!4rr!l!217r,

conrad No (030) 2??1

New De hr 110063(lnda)

Fax:011-252S0319

conract No 09r0o37099

conlad No. 9947099336

SUPPLIER FOR APF
2,Danfoss Industry A Ltd

SquaE,sedor rs,N.H 3,

r.l : +9rr2440i6617
Fax: +91124{019321
Conta.t PeEon
ilr. Mahendra Chalke
contad No.-09q67971799

PlotNos5&62ndPhase

A - s3/2, Orhla lndl A@, ttu*'n'

Te (011) 30262 400
Fax (olt) 2 23s
Fmair:worts

conc.t No. 91500.3430

SHEL Hou*, Sln Fort,

Te : +91 11 26001010
Fax: +91 1126493021

+91 11 26492534

a coNzERv SYsrEMs Pw LTD

47, rst Floor Industrial Deve opment

Email: d€ sa csoconzea com

i frAAc Enersy convols ( P) Ltd

C-135 llosiery complex,
Phase II (Extn,), Noi - 201305
Tel.: 0120-4221631,I 33, J4

cel:09311199!!I

6, EPCOS IndLa Pvt Llhrted

23 D.. GopalDas Towe6

r el : orL 211 04 143, 23704 L44

SUPPLIIEIOB CAPACITORS BANK

BHEL Nouse, Srn Fort,

Tel : +9111 26001010
Fa! : +91 11 25493021

coitact No. - ee!551!!1!
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re \022)r623so2
Fax :1022)27623)27

Contact No. 9937039116
s NAAC Enersy conftols (Pl Ltd

c 115 Nosiery comprex,

Te.r 0120 4221631, 32, 33, 34
Faxr (9r) (r20)_422163s

7 Madhav capaclors Pvt. Ltd.
B-5 2, r'4.I D,c. hd. Estate,
Bhosar, Pun€ - 411 016.
le a2o 27122J8a/2J 122762
Far: azo 27122t 62

4 MAGNEWIN MAGNMCS
L - 49, M.LD,C,,

Te,t 0233 - 264504r / 2645456
Fax;0233-2645056

6. EPcos Indla Pvt Umlted

2a Di Gopal Das ToweE

'telt ott 237o4L43, 23704144

HOCJGE Engrnerrnq Ltd.
155, |SIDC (UNDU, Indl- Ar€a,
oistl sonepat - 130123

o^
tra

PPLI RF REN TM

Fa: : +91 11 2549302r

contact No - 9945530146

Crodptd GEve Unlted

a/6-2, MIDC lndudai Are.,

1.t: o24t- 27n5oo. 2777372
F rx : 0247 -2' 7' W, 27 7 5lO3

contact No. 9937039316

Tel : +91-011-41501055 to
Far : +91-Ott-23342002

&

Hilap Nrketan,4th F oor,
AAi aahadur Shah Zafar Marqi

Tet: 011 23356033, 23319694

Em. l: bbrddhi@del.bh@Lb,jl* co'n

NavYug El€cinc tloto6 & Pumps Ltd
Plot-4, Phase-II, GIoC, Vawa,

Tel :079 25331432, 25331433

i!
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J
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P#€.IITEETCE-EIEES
BHEL Hous., S. Fort,

Ta r +91 lr 26001010
F.r | +9r 1126493021
l!!l!6l-Ptt oni
c.nt.at No,. 9945530146

FFICIENT PUMPS

F6arr:rao€sh.kuhar6.d .. m

l

3. lh^Mt !DL!E LTD.
lllhF lt un, ath atoor,
!A Lha4tr Sh.h Zrf..lt!E,
t{.s D.tht, tt0 002,
l.lr Oll-213560!!, Z!!r969aLr 0rl-2J!r9.r3

C.ll:09010096684
Enrrrr bbrd.|li@d.t.6hlrlhijtE.@E

Jevan Tara Aurdrnq,
5, P!rllahent StE€t,

T.l : +9r-011-41s01055 to 52f.r : +91-0tr 23342002
Emrt deth @kbr .o.,n

a.tt o942s04a723
5, ShaktrP!mps ondta) um ted,

Plot no.401,402 a 413,
sedor 3, Prthampu1454775

Te : 07292- 41O5OO, 41070C

6, Grundfos PuFps rndta pvt. Lrd

Hohan co-op€Eflve Ind Estate

r€r: (011) 4222 6090
Fax: (011) 4222 6020
E mar: 9ales ndra@arundfos.com

SUPPLIER FOR VARIABLE SPEED/FREOUENCY
DRMS/PROCESS /AUTOHATION

1. Amt€ch E ectron'c o) Lrd.
E 5, cIDc, ElectrcnG zone,

Gandh'na9ar 132023,
re : (079) 23249101,23239102,
Fa! : (079) 2323e111

contad No, - 9913141673

2. crompton Greaves Lrd
(LTMotoEDv5on)
A/6 2, MlDc hdusrial area,
Ahhednaqar 414111
Ie : lo2ar)- 27J7soa, 2D7312
F.ii: (024r) 2177saa, 27'6103

Email:ramesh.k!nar@cqi.co.'n
r. Rockwe automation lndia Lrd

No da 201301(u_P) rndia
Tet : O12a) 4671471

Fax : lar2o) a21197a

contad No - 9
s. Hone,wefiautomaton tnd'a Lrd

36, rst Froor,okhta Phas IIr New

conbct No. 93132303a3

A s3/2, Okhta Indt. Area,
Phase n, New Oerhi 110 o20,
rer (011) 30262 300

Ema l:works@phoef ixcontact.co.'n

Mr. 16hrsh Manchanda
contact No. 9350043430

Plot Nos s &6 2nd phase
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3. Philips Eledro.lcs lndia Ltd

24, Barakhamba R@d, Connalght

T€l: 011-43529400, 233s3230

SUPPLIER OF ELECTRONIC BALLAST
1 osRAlr Ind a Pnvare lrmrted

Sqnatlrelowe6, 11th Froor
Tow€r A, Solth Clty - 1

Tel.: 0124 233 31 30
Tel+91-11-23236055
Fax +9r.11-2323021a

4. G.K. Energy Markete6 Pvt, Lrd,
F, No 601, s No tt B,

Lokmanya Nagar , LBS Road,
NavtPeth, PUNE - 411030
Ph.m-(020)24321115
Fax No - (020) 2a32 r rrs

SUPPLIER OF CFL & I.IETAL HALIDE LAI.IPS
r- osMM Inda Private Limited

Signat!rc ToweE, lrth Floor
Towe. A, Solth CltY - 1

T€i,: 0124Ia 31 30
Td +9r-rr-23235055
Fax +9r-rl-23230214

!. Ph lrps Eectron6Indra Ltd
Ashoka Estate, 9th F oo.,
24, Barakhamba Road, Connaught

Ter: 01r-43529300, 233sr230

AE : s.l.dana@!h es.com

4. Crcopto. Geavs Umlted

Ksnlur M3l9 (East),
Mumbal -400 042. Ind a.
Terr 022-67553000, 67553425/26
F X: O22- 25747243

Em. l: blswa,chakrabaru@cgl.co.ln

SUPPLIER OF LED & T- 5 LAI.IPS
l--Gl^tl Indl. Itlv.te Um ted

san-rcro€8, r rtn Fbor
T4. B. south oty - 1

tuoua8a3t80
E Ol:ta 23a 31 82

lel+91-1r-23236055
F.x +91-11-23230214

-r Td: 022{t5540@.


