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lkjka'k

orZeku ifjos'k esa lkSj ÅtkZ ds c<+rs mi;ksx dks ns[krs gq,] lksyj eksîÔwy dh mfpr ijiQkjesal dks 
vkaduk egRoiw.kZ gSA lkSj tfur fo|qr dks yksx fo'o iVy ij mi;ksx dj jgs gSa] fiQj Hkh pwafd budh 
ijiQkjesal yksdy ifjfLFkfr;ksa ij fuHkZj gS tks fd buds mi;ksx esa ckèkk gSA lksyj eksîÔwy esa fofHkUu 
rjg dh gkfu;ka gksrh gSa ftuesa rkieku tfur gkafu vfr egRoiw.kZ gSA çkstsDV dks yxkus okys bl gkfu 
dh HkjikbZ djus ds fy, ih- oh flLVe ds vkdkj dks vfèkd cM+k dj ysrs gSa tks fd bldh dher dks 
c<+krk gSA ijiQkjesal ewY;kadu dh çpfyr rduhd esa gok ds çHkko dks lEefyr ugha fd;k x;k gSA 
tcfd gok çkÑfrd :i ls eksîÔwy dks B.Mk j[krh gSA bl isij esa gok ds çHkko dks le>us ds fy, 
nks lksyj eksîÔwy ftudh bysfDVªdy vkSj esdsfudy fo'ks"krk,a leku gSa] fy, x;s gSaA ia[ks dh enn ls 
eksîÔwy dks B.Mk fd;k x;k gSA 

;g ns[kk x;k gS fd B.Mk eksîÔwy T;knk ÅtkZ mRiUu djrk gS vkSj lekuqikr esa dkcZu MkbZ vWkDlkbM 
ds mRltZu dks de djrk gSA bl ç;ksx esa fcuk B.Ms eksîÔwy esa flE;qysfVM] ç;ksxkRed vkSj x.kukRed 
dkcZu MkbZ vWkDlkbM eku Øe'k% 266 xzke] 248 xzke rFkk 251 xzke gSaA tcfd B.Ms eksîÔwy ds fy;s 
;gh eku 263 xzke] 260 xzke vkSj 255 xzke gSaA 

AbStRAct

In the current scnerio of increasing solar photovoltaic (PV) penetration around the 
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globe, it is crucial to analyse the true potential of these systems. World community is al-
most getting matured in using the solar based electricity however since their performance 
is site dependent, which creates barrier of fear in adaptation of the technology. Solar PV 
module suffers from various types of losses, one prominent such kind of loss is thermal loss 
which degrades the performance significantly. Project planners overestimate the size of the 
PV system in order to compensate the thermal losses. Conventional approach of perfor-
mance evaluation does not include the natural wind effect but in this paper a comparative 
approach is used to analyse the true performance of solar PV system. Two PV modules of 
same electrical and mechanical specifications are taken for experiment .To analyse actual 
performance; different months of a year from various seasons are chosen including arti-
ficial wind. It has been observed that increased module temperature reduces performance 
but the cooling mechanism provided, brings down the module temperature due to which, 
gain in energy is seen .This gain in energy is directly propotional is CO2 mitigation i.e. 
simulated, experimental and calculated values of CO2 are 266 gram, 248 gram, 251 gram 
and 263 gram, 260 gram, 255 gram respectively for not cooled and cooled module, also 
simulated values are closer to experimental values for cooled module.

 Key words: Photovoltaic, Wind cooling, CO2 Emmission, back propagation, error.

dhoMZ % iQksVksoksfYVd] iou 'khryu] CO2 mRltZu] cSd çpkj] =kqfVA

1- ifjp;

fo'o iVy ij çflf¼ ds lkFk&lkFk lksyj iQksVksoksYVkbd flLVe Hkkjr esa Hkh rsth ls çfl¼ gks jgk 
gSA bldks ns[krs gq, Hkkjr ljdkj us 175 xsxWkokV fo|qr uWku&dUosU'kuy (v&ijaijkxr) lzksrksa ls mRiUu 
djus dk y{; fuèkkZfjr fd;k gS [1] Hkkjr ljdkj us bl y{; dks iwjk djus ds fy;s jkT;okj lkSj ÅtkZ 
dk y{; fuèkkZfjr fd;k x;k gSA tSlk fd fp=k 1- esa fn[kk;k x;k gS [2] A 

 

fp=k 1% lkSj ÅtkZ ds jkT;okj y{;
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lkSj ÅtkZ dk fo|qr ÅtkZ esa ifjorZu HkkSxksfyd ifjfLFkfr;ksa vkSj lkSj lsy dh fo'ks"krkvksa ij fuHkZj 
djrk gSA ;kuh fd lkSj lsy dk çn'kZu csgn tyok;q fuHkZj gS [3]A dbZ 'kksèk drkZvksa us lksyj lsy dh 
n{krk dk ijh{k.k nks çfl¼ ekin.Mksa fofdj.k vkSj rkieku ds lkFk fd;k gSA pwafd lksyj lsy vèkZpkyd 
esVsfj;y ds cus gksrs gSa blfy, rkieku c<+us ds lkFk budh vkmViqV iWkoj ?kVrh gS [4]] [5]] [6] A 
lksyj lsy fuekZrk bldh n{krk dbZ ekud ifjfLFkfr;ksa esa vafdr djrs gSa ijUrq çkÑfrd ifjfLFkfr;ksa esa 
bu ekudksa dk ikyu gks ikuk vR;ar dfBu gSA blhfy, lksyj eksîÔwy tc vfèkd rkieku ij vWkijsV 
gksrs gSa rks budh iWkoj ?kV tkrh gSA D;ksafd eksîÔwy dk rkieku bldh bysfDVªdy xq.koÙkk esa fxjkoV iSnk 
djrk gS [7], [8], [9] A çkÑfrd gok tks fd rhljk i;kZoj.k dkjd gS] eksîÔwy ds rkieku dks laogu 
}kjk ?kVkrh gS vkSj xq.koÙkk esa fxjkoV dks de djrh gSA blfy, eksîÔwy ds rkieku dk lgh vkadyu 
csgn egRoiw.kZ gS [10], [11], [12] A çkÑfrd gok ds çHkko dks 'kkfey djds eksîÔwy dh n{krk dks 
lqèkkjk tk ldrk gSA vkSj blls mRiUu Å"eh; ÅtkZ dks iQyksa ds laj{k.k] gS.MMªk;j vkSj iQlyksa dh ueh 
nwj djus bR;kfn esa mi;ksx esa yk;k tk ldrk gS [13], [14], [15], [16], [17] A dEI;wVj ds orZeku 
;qx esa ih-oh- flLVe dh n{krk dk ewY;kadu lkÝV dEI;wfVax rduhd ls Hkh dj ldrs gSa vkSj blls gksus 
okys dkcZuMkbZ vWkDlkbM esa deh dk vanktk yxk;k tk ldrk gS [18], [19], [20]A
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2.  çk;ksfxd lsVvi % 

gok ds çHkko dks le>us ds fy, th-,y-, fo'ofo|ky; eFkqjk (27-49)N] (77-67)E, esa ç;ksx 
fd;k x;k gSA bl ç;ksx esa nks leku lksyj eWkîÔwy ftudk {ks=kiQy -353 m2 gS] fy;s x;s gSaA Ñf=ke gok 
ds fy;s ,d ia[kk ihNs yxk;k x;k gSA ç;ksx dk CyWkd vkjs[k] fp=k 2 esa fn[kk;k x;k gSA 

fp=k 2% BaMk eWkîÔwy dk izk#fid CyWkd vkjs[k

ç;ksfxd lsVvi esa fofdj.k ds fy;s gSykstu ykbV mi;ksx esa yh x;h gS fofdj.k dks ekius ds fy;s 
lksyj iWkoj ehVj TM207 mi;ksx fd;k x;k gSA ç;ksx'kkyk esa feuh lksyj iWkoj fdV dh lgk;rk ls 
vkmViqV iWkoj ekih x;h gS] ç;ksx ls çkIr MkVk dks eSVySo ds NN Tool ls fo'ysf"kr djds flE;qysVM 
,uthZ çkIr dh x;h gSA çk;ksfxd lsVvi] fp=k 3 esa fn[kk;k x;k gSA

3. fd;kfofèk % 

lksyj eWkîÔwy dh okf"kZd 
ijiQWkjesal dks le>us ds fy;s o"kZ 
ds pkj eghus ekpZ] ebZ] flrEcj 
vkSj fnlacj esa ç;ksx fd;s x;s gSaA 
iwjs ç;ksx dks NksVs&NksVs LVsIl esa 
ckaV ldrs gSaA 

1- nksuksa eWkîÔwy ij iM+us okys 
fofdj.k dks leku lqfuf'pr 
fd;k tkuk pkfg,A

2- fofdj.k dks 50 oWkV/m2 ls 
500 oWkV/m2 rd c<+k;k tk 
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ldrk gSA fofdj.k dh çR;sd oSY;w ds fy;s vkmViqV oksYVst] djaV] eWkîÔwy dk rkieku vkSj ia[ks 
dh LihM uksV dh tkrh gSA

3- fofdj.k ds eku dks c<+kdj iqu% jhfMax nksgjkbZ tkrh gSaA 

4- ;g ç;ksx o"kZ ds vyx&vyx eghuksa esa fd;k tkrk gSA

5- ç;ksx ls çkIr ÅtkZ dks NN Tool ls fleqysV djds fleqysfVM ÅtkZ çkIr dh xbZ gSA

6- nksuksa eWkîÔwy ls çkIr ÅtkZ ls dkcZuMkbZ vWkDlkbM ds mRltZu esa deh dks çkIr fd;k x;k gSA ç;ksx 
dk Ýyks pkVZ fp=k 4 esa fn[kk;k x;k gS

'kq# djsa

BaMd  
izHkko

ia[kk  
can djsa

lekIr

ia[kk  
pkyq

I, Tamb ekisa

Vm, I,  
Tm ekisa vkSj  
Tm>Tamb

Vm, I,  
Tm ekisa

fp=k 4% ç;ksx dk çokg pkVZ

eWkîÔwy vkSj çk;ksfxd lsVvi dh fo'ks"krk 
rkfydk (1) esa fn[kkbZ xbZ gSA 
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NN Tool ds mi;ksx ds pkj pj.k fn;s x;s gSaA 

1. MsVk ladyu (Collection of Data) 2. usVodZ fuekZ.k (Formation of Network) 3. usVodZ 
izf'l{k.k (Training of Network) 4. usVodZ vuqÑfrdj.k (Simulation of Network)

Back Propagation Algorithm ds fy;s fp=k 5 esa fn[kk;k x;k gSA

fp=k 5% okil çpkj ,YxksfjFe

4- ifj.kke

rkieku ds ekSle ds vuqlkj ifjorZu dks uhys jax ls fn[kk;k x;k gSA ;g ik;k x;k gS fd ebZ ds 
eghus esa vfèkdre rkieku yxHkx 420 lsfYl;l  vkSj fnlacj ds eghus esa de ls de rkieku yxHkx 
100 lsfYl;l rd gSA fofdj.k dk eku çR;sd ekg 50 oWkV/m2 ls 500 oWkV/m2 rd ifjofrZr fd;k 
tkrk gSA çk;ksfxd lsVvi dh lhekvksa ds dkj.k ç;ksx dh vofèk 4 ?k.Vs dh j[kh xbZ gSA ia[ks dks ,d 
fuf'pr pky 2 ehñ/lsñ ls pyk;k x;k gS tSlk fd fp=k 6 esa çnf'kZr gSA

fp=k 6% fofHkUu ekSleksa ds fofHkUu eghuksa esa le; ds lkFk Ñf=ke fofdj.k]  
gok vkSj çkÑfrd rkieku esa cnykoA
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fofdj.k] rkieku] gok dh pky vkSj x.kuk ls çkIr ÅtkZ dh lgk;rk ls ANN	(Artificial	Neural	
Network) cuk;k tkrk gS ftlesa dh 70» MkVk çf'k{k.k ds fy;s mi;ksx fd;k tkrk gS] 15» MkVk 
usVodZ dh oSè;rk ds fy;s vkSj 15» MkVk usVodZ dh ijh{kk ds fy;s mi;ksx fd;k tkrk gSA ANN ls 
çkIr ifj.kke fp=k 7 esa fn[kk, x, gSaA

fp=k 7% ,,u,u iou çokg ds fcuk lkSj ihoh eWkîÔwy ds flE;qysVsM çn'kZu

çkIr fleqysVsM ÅtkZ] çk;ksfxd ÅtkZ vkSj x.kukRed ÅtkZ dh rqyuk dh xbZ gS vkSj lekuqikrh 
dkcZuMkb vWkDlkbM ds mRltZu dks] Mhty ls mRlftZr dkcZuMkb vWkDlkbM ds lkis{k cpr dks fn[kk;k 
x;k gSA ;g ik;k x;k gS fd çks;ksxkRed eku x.kukRed eku ls vfèkd gSa tSlk fd fp=k 8 esa fn[kk;k 
x;k gSA

fp=k 8% ,,u,u iou çHkko ds fcuk lkSj ihoh eWkîÔwy ds CO2 mRltZu esa cprA
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fp=k 9 esa fofHkUu çdkj dh =kqfV;ksa ds rqyukRed eku dks çnf'kZr fd;k gS ftlls ;g fu"d"kZ fudkyk 
x;k gS fd fleqysVsM vkSj çk;ksxkRed CO2 ds chp (MSE, RMSE, SDE and MBE)] x.kukRed 
vkSj ç;ksxkRed CO2 ds chp =kqfV ls T;knk gSA bldk eryc fleqysVsM eku lgh ek=kk esa ewY;kadu ugha 
dj ik jgk gSA

fp=k 9 esa fofHkUu çdkj dh =kqfV;ksa ds rqyukRed eku dk çn'kZu

gok ds çHkko dks lEefyr djrs gq;s ç;ksx ls çkIr ÅtkZ dh lgk;rk ls iqu% ANN cuk;k x;k gS] 
çf'k{k.k] oSè;rk vkSj ifj{k.k MkVk dks leku j[krs gq, fleqysVsM ÅtkZ çkIr dh xbZ tSlk fd fp=k 10 esa 
çnf'kZr gSA

fp=k 10% iou çHkko ij lkSj ihoh eWkîÔwy dk ,,u,u lhE;wVsM çn'kZu

iqu% Mhty ls mRiUu ÅtkZ vkSj lksyj eWkîÔwy ls mRiUu ÅtkZ dh rqyuk djrs gq, dkcZu MkbvWkDlkbM 
ds mRltZu esa deh dks rhuksa ekè;e ls ns[kk x;k gSA ;g ik;k x;k gS fd çk;ksfxd CO2 mRltZu vkSj 
fleqysVsM CO2 mRltZu yxHkx leku gSa tSlk fd fp=k 11 esa çnf'kZr gSA
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fp=k 11% ANN iou çHkko ds lkFk lkSj ihoh eWkîÔwy ds CO2 mRltZu esa cprA

rqyukRed =kqfV;ksa dks le>us ds fy, budk çn'kZu fp=k 12 esa fn[kk;k x;k gSA ;g ik;k x;k gS fd 
fleqysVsM dkcZu MkbvWkDlkbM vkSj çk;ksxkRed dkcZu MkbvWkDlkbM ds mRltZu ds chp =kqfV gok ds çHkko 
dks lEefyr djus ij igys dh vis{kk de gS tks ;g n'kkZrh gS fd Soft Computing ls fdlh eWkîÔwy 
dh Performance dk lgh ewY;kadu rHkh fd;k tk ldrk gS tc eWkîÔwy ds rkieku dh mfpr rjhds 
ls x.kuk dh tk;sA

fp=k 12 % fofHkUu çdkj dh =kqfV;ksa ds rqyukRed eku dk çn'kZu

fu"d"kZ % eWkîÔwy ds rkieku dks mfpr rjhds ls x.kuk djus ij] bldh Actual Performance 
Hkfo";ok.kh dh tk ldrh gSA vkt ds le; dks ns[krs gq, dksbZ Hkh Project Planner] Project ds yxkus 
ls igys mldh Actual Performance ls] flLVe dh dher vkSj flLVe ds vkdkj dk lgh vkadyu 
dj ldrk gS tks fd dbZ ekbuks esa egRoiw.kZ gSA
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