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úl,zmfhz ud;dldj( isis,k l=ˆKq jeä oshqKq lsrSu” fjkia l, mxld l%uh 
ksr;=re mú;% lsrsu” mdfjk jE,zj (Float Valve) w¨;a jeähd lsrSu’ 

 
úl,amfhz idrdxYh 

 
bka¥isfukz;s bka¥ksishdfõ uyd mrsudkfha isfuka;s ksIamdolhkaf.ka tla wfhl= jk w;r 
1985 wdrïN lsrsu;a iu.Zu j¾;udkfha úúO m%foaYhkays l¾udka;Yd,d 12 la ls%hd;aul fõ’ 
W;af;aPl hka;%d.drfha (Inducement Plant) n,d.drfha oekg mj;akd isis,k P, l=ˆK“ is.aud 
1244” 1992 kmojk ,oaols’ th l+àr 4 lska hq;= oej l=ˆKls’ tla tla l=àrfha mxld 
wLKavj ls%hd;aul jqj;a l=àr 2la wlS%hj mj;sk nj ksrSCIKh lr we;’ tkï tu l=àr 
;=,ska P,h .,d hdulza is÷ fkdfõ’ W;=rd .,d hk P,fhka wmf;a hk úYd, m%udKhkays 
PSjkdYl (biocides) wvx.= ksid  l=ˆKq ;=, wêl f,i we,a.S j¾Okhg fya;=jlz nj iel 
flf¾’ ;jo PVC msrjqï yd me;slv ¨jrhkays l=vq ia:rhka ;ekam;a ù we;’ fuys idudkH 
ls%hd ud¾.h fjkia lsrSu u.ska ksis fhdaPs; ie,eiau ls%hd;aul l, yel’ tkï l=ˆKq l=àr 
iy l=ˆKq (Tower) ks;r ^;=ka uilg jrla& yhsfmdlaf,darhÜ fhdod we,a.S iy isfuka;s ia:r 
bj;a lr msrsis¥ lsrSfuks’ fuu.ska fiajlhkag we;s jk CIøPSù ;¾Pk bj;aùu” l=ˆfKa 
isis,k ld¾HCIu;djh jeäùu;a” wêl f,i ;dmh .,dhdu fya;=fjka isis,k P,h wjYHjk 
hkaf;da%mlrK wdrCIdùuo is¥fõ’ mdfjk jE,zj (fill float valve) w¨;a jeähd lsrSu u.Zska fíifï 
P,h W;=rdhdu ksid is¥jk P, ydksh wju lr .; yel’ mrsCIKd;aul wOHkh ;=,ska 
wkd.;fhaoS isis,k l=ˆKq fjkqjg ;dm fmdïm fhdod .; yels nj fmkakqï lrhs’ ^fuh 
i,ld ne,sh hq;af;a isis,a lsrSfï l=ˆKq mdúÉÑ lsrSfuka f.ù f.dia kej; wdfoaYKh lsrSfïoS 
fyda wêl w¨;a jeähdjla wjYH jq úghs& 
 
fuu úl,am ls%hd;aul lsrSfï m%;sM,hla jYfhka jd¾Isl Yla;s msrsueiau 250,56 MWh jk 
w;r tu.ska yrs;d.dr jdhq uqod yerSu jd¾Islj TCO2  181’41fõ’ n,Yla;s msrsueiau jd¾Isl 
Rp 133,297,920 fyda US$ 14489 iudk nj ;lafiare lr we;’ uQ,sl wdfhdaPk msrsjeh (Rp 
250,000,000 fyda US$ 27,174) jir 1.8 ld, isudjla ;=, mshjd .; yel’ 
. 

     uq,sl mo 
 

 
bka¥kSishdj “ isfuka;s” n,d.drh” isis,k l=ˆKq “ mxld iy fndf,daj¾ia 
 

       

ksrSCIK 
 
 
hka;%d.drfha isis,k l=ˆK mrsCId lsrSfïoS l+àr 4 ka 2 la wlS%h nj ksrSCIKh lrk ,oS’ 
tkï tu l=àr 2 la ;=,ska P,h .,d fkdhk kuq;a tajdfha mxld wLKavj lS%hdldrs fjñka 
mj;S’ l=àr y;frysu fõ. md,l jE,zj^Flow  control valve) újD;j mj;S’ ilS%hj mj;akd 
fndhsf,are fyda g¾nhska .Kk l=ula jqj;z fomi jq l=àr 2 úh,Sj ;eîu iudkH lS%hdldrs 
ms<sfj; nj lKavdhu oekqj;a lr ;sìKs’ tu wjia:dfõoS g¾nhka 2 lu iy fndhsf,are 9 kz 
5la ls%hd;aul fjñka mej;sks’ isis,a P, fíifuka (Cold Water Basin) wLKavj P,h W;=rd 
hdfuka mSrsï jE,zj(Fill Valve) wlS%hj we;s nj fmkakqï lrhs’ miq m%;spdr md,k (Feed back 
control) l%uhlska f;drj fmr ksYaÑ; iS>%;djhlska wLKavj ridhksl øjH ^PSjkdYl yd u< 
neoSu uevmj;ajk øjH& tla lrñka mj;S’ isis,a P, n¥kg ridhksl øjH úosk ia:dkh” 
fíifï jeä P,h w.Z,g W;=rd hk ia:dkhg wdikakj mj;s’ W;=rd hk P,fha iu.Z úYd, 
m%udKfhka wmf;a hñka mj;sk PsjkdYl fyz;=fjkz l=ˆK ;=, wêl we,a.S j¾Okhg 
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fya;=jk nj iel flf¾’ PVC msrjqï iy me;s ¨jr (side louvers) u; isfuka;s l=vq ia:rhkz 
ne|S we;’ 
mxld fudagrh (Fan Moters) 50HP, 400V, 60A , COS ø = 0.54 ^mxld 4 ys iudkHh& non-
intrusive transit time flow ógrhla wdOdrfhka P,h pl%Shjk m%udkh 2400 m3  / hr f,i uek.kq 
,enqks’ l=ˆK ;=, yd msg; WIaK;ajh ms<sfj,ska 38 oC yd 32 oC úh’ 
 
 

úl,am 
 
l=ˆKq l=àr j, iïu; lS%hdoduh fjkia lsrSfuka m%;sM,hla f,i my; úl,am j,g t<ìK’  

 úúO lS%hdldrs ;;aj hgf;a mj;ajd f.k hdhq;= l=ˆKq l=àr .Kk ms<sno 
úia;rd;aul ú.%yhla is¥ l< hq;=fõ’ by; ;;ajh hgf;a wlS%h l=àr ;=, 
mj;akd mxld 2 la ksjd oud ú¥,s n,h b;srs l< yels nj meyeos,s fõ’ ^úhoï 
rys; ir< ms<s;=rls& 

 ks;r l=ˆK mú;% lsrSu ^;=ka uilg jrla& yhsmlaf,darhsÜ u.ska we,a.s yd 
isfuka;s l=vq bj;a lsrSu is¥ l< hq;=fõ’ fuu.ska fiajlhkag we;sjk CIøPSù 
;¾Pk bj;aùug” l=ˆfKa isis,k ld¾HCIu;djh jeäùu;a” wêl f,i ;dmh 
bj;zùu fya;=fjka isis,k P,h wjYH lrk hkaf;d%amlrK wdrCIdùuo is¥fõ’ 

 mdfjk jE,zj (fill float valve) wˆ;a jeähdj ;=,ska fíifï W;=rd hk P,h wju 
lsrsu’ 

 mrSCIKd;aul wOHkh ;=,ska wkd.;fhaoS isis,k l=ˆKq fjkqjg N=.; ;dm m%Nj 
hka;% (in-ground source heat pumps, IGSHP) fhdod .; yels nj fmkakqï lrhs’ 
^isis,k l=¿Kq CIhùu iy wêl úhoï iys; wˆ;a jeähdjla is¥l, hq;= 
wjia:djkaysoS& 

 
m%;sM, 

 
 
isis,k l=ˆKq jevigyk mj;ajd f.k hdu iy fndhsf,are mrsCIdfõ m%;sM, my; oelafõ’ 
wkq 
wxl 

ld¾hh mrdih 1 2 3 4 5 6 7 8 9 10 

1 isis,k l=ˆKq w¨;a jeähdj            
2 rS-áhqîka fldkafvkairh           
3 jE,aäka jdhq frdaolh           
4 mú;% lsrSfï f;,a isis,k yqud, g¾nhskh           
5 w¨;a jeähd yd wdf,am lsrSfï isis,k k, yqud, g¾nhskh            
6 yqud, jE,zjfhza ldka¥j w¨;a jeähd lsrSu           
 - yqud, g¾nhskh keje;aùug fkdyelskï wê;dml moaO;sfha jE,zjh           
 -jdhq frdaolfha jE,zj           
 -wê;dmlfha m%Odk jE,zjh yd iïnkaO yqud, fndahsf,arej 3”6”7”9           
7 k, isis,k l=ˆfKa k, w¨;a jeähdj lsrSu yd wdfoaY lsrSu           
8 isis,k l=ˆfKA P, .e¨ï jE,zj w¨;a jeähd lsrSu            
9 isis,k l=ˆfKa yqud, kùlrKh lsrSu bj;a lsrSu           
10 yqud, úiqreï gexls moaO;sfha kùlrKh bj;a lsrSu           
11 9 jk tkaPSfï kùlrKh l< >ksnjk k,h’            
 

 wˆ;a jeähd ld,h ;=,“ isis,k l=ˆK iïmQ¾K fkdjq fyhska yhsfmdlaf,darhsÜ fhdod 
l=ˆK ks;r msrsis¥ lsrSfï ls%hdj,sh iy mdfjk jE,zj wˆ;a jeähdj u.ska P,h wmf;a 
hdu wju lsrSu ls%hd;aul fkdúKs’ 

 
 oekg isis,k l=ˆK ukd ;;ajfhka fkdmj;S’ tys l=àr 4 ka 2 la CIhù mˆ¥ ù we;’ 
;jo tzjd w;r øjHuh l=àrhla ke;’ tu ksid isis,k l=ˆK ls%hd lsrSfï 
ld¾HCIu;djh m%;sixúOdkh l, hq;= fõ’ ;j¥rg;a ld¾HCIu;djh ksrSCIKh lsrSu 
i|yd fndhsf,are 3 la fydz 4 la ls%hd lsrSfïoS tla mxldjla jid oeóug yelsh’ isis,k 
l=ˆKq wˆ;a jeähdj i|yd hka;%d.drh jik ;=re n,d isák w;r ta i|yd osk 10 la 
.;fõ’ úhoï ;ju;a .Kkh lrñka mj;s’ 



mS’à’ bka¥isfukaÜ gka.,a m%liar“ à’î’fla’ # isis,k l=ˆKq jeä oshqKq lsrSu 
P.T. INDOCEMENT TUNGGAL PRAKASRA, TBK: Cooling Tower Improvement 

 Energy Efficiency Guide for Industry in Asia – www.geriap.org 3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     
 
SOP i|yd oekg mj;akd ;;ajhkays fndhsf,are 3 la fydz 4 la w;r ^wglska& ls%hd;aul 
ksrSfïoS n,Yla;s ld¾HCIu;djh j¾Okh lsrSu i|yd isis,k l=ˆfKa tla mxldjla jid oeñh 
yel’ mxld n,Yla;sh tla l=àrhlg 46.4Hp(34.8kW) 

 isis,k l=ˆK wˆ;a jeähd lsrSfuka ukd SOP ;;ajhla we;s lr.; yel’ kuq;a w¨;a 
jeähdj i|yd osk 10 la hka;%d.drh jid ;eìh hq;=hs’  

 2004 j¾IfhaoS foieïn¾ 8” 14 iy 15 oskhkays fndhsf,are mrSCIdj weiqfrka fndhsf,are 
5 lg wvq m%udkhlz Ndú;d l, fyd;a isis,k l=ˆfKa tla mxldjla jid oeñh yels 
nj oek.;z yelsúh’ fndhsf,are 5 lg jeä m%udKhlz Ndú;d l, fyd;a Pkl 
hka;%fha (Generator)  WKqiqï jd;fhz WIzK;zjh 650C iy P,fhz WIaK;ajh 550 C  
we;s flf¾’ fuh fndhsf,are mˆ¥ ùu j,lajd .ekSug iSñ; jq WIaK;ajhhs’ tu ksid 
wjodkula mj;s’ isis,k l=ˆKq w¨;a jeähdfjka miq ld¾HCIu;djh oshqKq jk w;r 
ish¨u fndhsf,are ls%hd;aul jqj;a mxld lsysmhhka tlla jid oeñh yels nj úYajdi 
flf¾’ 
 
lreKq úuid mrSCId fldg isis,k l=ˆfKka n,dfmdfrd;a;= jk b;=reï .Kkh lsrSu 
my; oelafõ’ 
 jHdmD;sfha uq,sl wdfhdaPkh    = Rp 250,000,000 or US$ 27,174 
 n,Yla;s msrsjeh     = Rp 532 / kWh 

 hka;%d.drfha ls%hdldrs;ajh       = osk 300 
 n,Yla;s msrsueiqï idol   = 34.8 kW 
 n,Yla;s msrsueiqï idol$ jd¾Isl = 34.8 kW x 24 kWh x 300 osk  

   =       250.56 MWh 
tu.ska wdfhdaPs; m%:sM, my; oelafõ’ 
 
uq,Huh m%;s,dN 
 

  jd¾Isl uqo,a ,eîï $ ffoksl  = 34.8 kW x Rp 532 / kWh x 24 h 
     = Rp 444,326.4 

  jd¾Isl uqo,a ,eîï $ ffoksl  = 34.8 kW x Rp 532 / kWh x 24 h x osk 300 
= Rp 133,297,920 or US$ 14,489 

  wdmiq f.ùfï ld, isudj = 250,000,000/133,297,920  
= 1.8 yr 

 
mdrsirsl m%;s,dN 

  n,Yla;s msrsueiau   = 34.8 kW 
   GHG uqod yerSu 250.56 MWh X 0.724* = 181.41  T CO2 / yr 
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* m%Njh = UNEP GHG .Kkh = www.uneptie.org/energy/tools/ghgin 
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