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1 RbB½næpÞaMgkBa©k;RBHGaTitü 

1>1 etIRbB½næpÞaMgkBa©k;RBHGaTitüCaGIV? 

RbB½næpÞaMgkBa©k;RBHGaTitübMElgBnøWRBHGaTitüCaGKÁisnI. karbMElgenHRbRBwtþeTA edaykar 
eRbIR)as;bnÞHRsUbBnøWRBHGaTitüedIm,IeFIVeGaygayRsYleyIgnwgehARbB½næpÞaMgkBa©k;RBHGaTitü 
fa RtwmEtRbB½næsULa ¬rUb> 1¦. 

BnøWRBHGaTitümkb:HbnÞHBnøWRBHGaTitüRtYv)anbMElgeTACafamBlGKÁIsnIdUecñH BnøWRBHGaTitü 
mkb:HpÞaMgkBa©k;RBHGaTitükan;EteRcInenaHfamBlBnøWkan;EteRcInRtUv)anbMElg. BnøWRBHGa-
TitüxusKñaGaRs½yelIeBlevlaénéf¶nigqñaMehIyk¾dUcCalkçxNÐGakasFatupgEdr. enAeBl 
manePøógeRcIn BnøWRBHGaTitütictUYcCHmkdl;bnÞHRsUbBnøWRBHGaTitü ehtudUcenHehIyfamBl 
GKÁIsnItictYcRtUv)anplit. 

 

rUbTI 1 RbB½næpÞaMgkBa©k;RBHGaTitü (UNESCO manual) 

enAeBléf¶manePøóg GKÁisnItictYcRtUv)anbegáIteLIg . enAeBlyb;pÞaMgkBa©k;RBHGaTitü  
minGacplitfamBlGKÁisnI eTaHbICaRBHc½nÞhak;bIdUcCabeBa©jBnøWxøaMgya:gNak¾eday. 
CaFm μtaeKRtUvkarfamBlGKÁisnI enAeBlyb; dUcenHeKRtUvrkSafamBlGKÁis-
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nIEdl)anbegáIteLIgeBléf¶TukkñúgGaKuy. eKGaceRbIR)as;famBlBIGaKuyRKb;eBl dUcCa 
eRbIsMrab; bMPøW  ebIkviTüú nig TUrTsSn¾. 

1>2 PaBdUcKñarvagRbB½næpÞaMgkBa©k;RBHGaTitü nigkarRtg;TwkePøóg 

crnþGKÁisnImanclnakñúgExSePøIgdUcTwkhUrkñúgTuyeyaEdr. edIm,Igayyl;BIRbB½næGKÁisnIeyIg 
GaceRbóbeFobCamYyRbBn½æTwk enAeBlTwkhUrGacemIleXIj niggayyl;.  
 

 

rUbTI 2 PaBdUcKñarvagRbB½næpÞaMgkBa©k;RBHGaTitü nigkarRtg;TwkePøóg  a similar idea 
(UNESCO manual)   

brimaNTwkEdlTTYl)anGaRs½ynwgGakasFatu. éf¶xøHmanePøógeRcInnigéf¶xøHK μanePøógesaH 
dUecñHeKRtg;TwkTukéf¶EdlmanTwkeRcInehIyéf¶epSgeTotmin)anRtg;TwkTukeT. dUcKñaenHnig-
famBlGKÁisnIEdlplitedayRbB½næpÞaMgkBa©k;RBHGaTitüERbRbYleTAtamGakasFatu. 
éf¶EdlRBHGaTitübeBa©jBnøWxøaMg RbB½næsULaplitfamBlGKÁisnI)aneRcIn enAeBlEdl-
manBBkRbB½næsULaplitfamBlGKÁisnI)antic. eBlxøH vamanBnøWRBHGaTitüCaeRcInéf¶ 
eBlxøHeTotvamanBBkCaeRcInéf¶Edr. dUcenHTinñplénRbBn½æTaMgBIr RbB½næsULa nig 
karRtg;TwkePøógGaRs½yelIGakasFatu. kñúgtarag 1 nig rUbTI3 
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tarag 1 EpñksMxan;²énRbB½næsULa nig TwkePøóg (UNESCO manual) 

  TwkePøóg RbB½næsULa 

 RbPB ePøóg BnøWRBHGaTitü 

karRbmUl dMbUl pÞaMgkBa©k;RBHGaTitü 

karbBa¢ar va:n ]bkrN_RtYtBinitü 

karpÞúk Fug GaKuy 

karbBa¢Ún Tuyeya ExScMlg 

eRbIR)as; ]bkrN¾eRbIR)as; ]bkrN¾eRbIR)as; 
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rUubTI 3³ PaBRsedogKñarvagRbB½næpÞaMgkBa¢k;RBHGaTitünigTwkePøóg (UNESCO manual) 

1>3 kareRbIR)as;RbB½næsULa 

RbB½næsULaRtUv)aneKeRbIR)as;elI]bkrN_EdlmanfamBltUcrhUt]bkrN_TMhMFM 2 bJ 3 
emhÁava:t;eLIgeTA.  

eKeRbIR)as;RbB½næsULa sRmab;bMPøW GaKarBaNiC¢kmμ bMPøWsaFarN³ pÞHenACnbT nig tamPUmi 

karkMsanþtamCnbT bMPøWtammNÐlsuxPaB nig rkSava:ksaM .l. RbB½næBnøWRBHGaTitüGac 

dMeNIrkardac;edayELkBIbNþajGKÁisnI nig karBarBIkarxVHxatfamBleRbIR)as; . RbB½næ 

sULaGaceRbIR)as;enAtamtMbn;x<g;rab nigtMbn;dac;Rsyal mantMélefakCagkarP¢ab;bNþaj 

GKÁIsnIeRbIR)as;mantMélx<s;. 

 

rUTI 4 mUldæanRKwHénRbB½næGKÁisnIRBHGaTitü nigkareRbIR)as; (Source: Florida Energy 
center) 
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rUTI 5 kareRbIR)as;famBlsULaxñattUc (Kamworks) 

  

rUbTI 6 RbB½næsULatampÞHenAtMbn;K μanbNþajGKÁisnIkñúgRbeTskMBugGPivDÆn¾ 

 

rUbTI 7 TUkfamBlsULa 
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rUbTI 8 begÁalePøIgbMPøWpøÚveRbIfamBlsULa 

 

rUbTI 9 sßanIy_bþÚrsakGaKuypÞaMgkBa©k;BnøWRBHGaTitü (RETscreen.net) 
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rUbTI 10 karbUmTwkedayeRbIsULa (RETscreen.net) 

 

rUbTI 11 RbB½n§pÞaMgkBa©k;BnøWRBHGaTitüP¢ab;CamYybNþajGKÁisnIxñattUc (RETscreen.net) 

 

= ~= ~= ~
 

rUbTI 12 RbB½n§pÞaMgkBa©k;BnøWRBHGaTitüP¢ab;CamYybNþaj 

2 GKÁisnI 

2>1 mUldæanRKwHGKÁisnI 

RbB½næTwknigRbB½næRBHGaTitümandMeNIkardUcKña. sMBaFTwk TwkhUr maDTwk GanuPaB nigfam 
BlesÞIEtmanlkçN³dUcKñanigGKÁisnI. GIVEdlCabBðacMeBaHGKÁisnIKWeyIgemIlmineXIj . b:uEnþ 
eyIgGacemIleXIjcMeBaHRbB½næTwk dUecñHedIm,Iyl;BIRbB½n§GKÁIsnI eyIgGaceRbobeFobeTA 
nwgRbB½næTwk. 
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tg;süúg nigTnøak;tg;süúg 

sMBaFTwkCakMlaMgEdlrujRcanTwkEdlhUrenAkñúgbMBg;. sMBaFGKÁisnI tg;süúg Ca kMlaM-
grujRcancrnþGKÁisnIeGayrt;enAkñúgExScMlg. xñatrbs;tg;süúgKitCavu:l (V) tg;süúg 
CakMlaMgGKÁisnI EdlbNþaleGayeGT,icRtugesrIpøas;BIGatUmmYyeTAGatUmepSgeTot. 
ehIy eBlxøH nimitþsBaØa E CakMlaMgGKÁisnIclkr. tg;süúgsMedAelIPaBxusKñar-
vagb:Utg;Esül éncMnuc 2 elIwExScMlg. tg;süúgTab 1.5 V Edl-
vapþl;edayfμBils¶ÜtehIyvaRtUveKeRbIkñúg BilnigviTüú. tg;süúgmFümBI 120-240V eRbI-
tampÞH. tg;süúgx<s;mantMélFMCag 1000 V RtUveKeR-
bIsMrab;bBa¢ÚnfamBlEdlmancMgayq¶ay. RbB½næsULatampÞHPaKeRcIneRbI tg;süúg 12 V. 

 

rUbTI 13 PaBRsedogKñarvagsMBaFTwknigsMBaFGKÁisnI 

maD 

 brimaNTwkenAkñúgFug KWCamaDTwk KitCaEm:Rt rW lIRt. brimaN ¬rgVas;maD¦ GKÁisnIKW kUT,úM. 
fμBilGackan;)an 1500 kUT,Mú. fμsUT,aGackan;)an 360000 kUT,Mú. rgVas;epSg eToténGKÁisnI 
KW GMEBEm:Rt. 

1 GMEBrem:ag = 3600 kUT,Mú 

crnþ 

karpøas;TIkat;bMBg;rbs;TwkehAlMhUr. xñatmaDTwkEdlhUrkñúgbMBg; KitCalIRt rW Em:RtKUbkñúg 
mYyxñateBl ¬vinaTI naTI em:ag ¦. CaTUeTAeKKitvakñúgEm:RtKUbkñúgmYyem:ag. 

eBlGKÁisnIpøas;TIenAkñúgExScMlgeKehAvaCacrnþGKÁisnI. crnþGKÁisnIRtUvvas;edayGMEB (A). 
1GMEB es μ Ir 1kUT,úMkñúgry³eBlmYyvinaTI. 
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lMhUréncrnþGKÁisnIekIteT,IgeBleGT,icRtugpøas;TIBIGatUmmYyeTAGatUmmYyeTot ¬rUbTI 5¦. 
 

 

rUbTI 14 crnþGKÁisnIenAkñúgExScMlg 

tMéltg;süúgekIneLIgRtUvnigGanuPaBEdlRtUvkar nigcMgayBIRbPBpÁt;pÁg;eTAbnÞúk. 

• fμBil 1.5V eRbIsMrab;BilEdlmantg;süúgTab ehIyGacpÁt;pÁg;GanuPaB)anEdleRbI 

R)as;)an. 

• GaKuy 12V GacpÁt;pÁg;]bkrN_EdlmanGanuPaBmFüm)an 

• tg;süúg 240V GacpÁt;pÁg;]bkrN_EdlmanGanuPaBx<s; nigbBa¢Ún)anq¶ay 

ersuIsþg;  (Ohm or Ω) 

bMBg;TwkEvghUryWtCagbMBg;TwkxøIEdlmanTMhMdUcKμa BIeRBaHBi)akrujRcanTwkeGayqøgkat;bMBg; 
TwkehIyvanwgrujRcanTwkRtlb;mkvij edaykMlaMgEdlRbqaMgnwgTwkhUr. kMlaMgEdlRbqaMg 
nwgTwkhUrehAfa lMhUrénersIusþg; rW ersIusþg; Fmμta . 
ersIusþg;énTwkhUrenAkñúgbMBg;Twk vabEnßmCamYyRbEvgbMBg;Twk. dUecñHbMBg;TwkEdlman 
RbEvgBIrdg vaBi)akrujRcanTwkeGayqøgkat;bMBg;TwkBIrdgdUcKña. 
CakarBi)akedIm,IrujRcanTwk eGay qøgkat;bMBg;TwktUcCagbMBg;TwkFM. er-
sIusþg;ekIneLIgeBlEdlRbehagTwkhUrenAkñúgbMBg;Twk tUc. Rbe-
hagrbs;TueyaTwkhUrKWehAfa épÞmuxkat; KitCasg;TIEmRt kaer: (cm2) . RbsinebI 
bMBg;TwikmanépÞmuxkat; 5 sg;TIEmRtkaer vanwgmantMélersIusþg;én TwkhUrBIrdgdUcbMBg; Edl-
manmuxkat; 10sm2 ¬rUbTI 15¦. 
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ersIusþg;GKÁisnIpÞúyBIcrnþGKÁisnIEdlqøgkat;ersIusþg; mann½yfa ebIersIusþg;ekIn enaH crnþfy 
cuH pÞúyeTAvijebIersIusþg;fycuHenaHcrnþekIn. xñatrbs;ersIusþg;KitCa GUm rW  Ω.  
dUcKñaEdrenAkñúgkrNITwkhUr ExSePøIgEdlmanGgát;p©ittUcvamanersIusþg;FM CagExSePøIgEdl-
manGgát;p©itFM ehIy ExSRbEvg EvgmanersIusþg;FMCagExS xøI ¬rUbTI 16¦ . 

 

rUbTI 15 bMBg;Evg manmuxkat;tUcmanersIusþg; lMhUrx<s; (UNESCO Manual) 

 

 

rUbTI 16 bMBg; nig ExSEdlmanmuxkat;epSgKñaman ersIusþg;epSgKña  

c,ab;GUm (Ohm’s law)  

U I R= ×   

- U tg;süúgGKÁisnIelIersIusþg; KitCa v:;ul (V) 
- I  crnþGKÁisnIEdlqøgkat;ersIusþg; KitCa GMEB (A) 
- R ersIusþg;GKÁisnI KitCaGUm (Ω)        

]TahrN¾ 1  
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ersIusþg;mYymantMél6GUmnigmantg;süúg24 v:ul. etIcrnþEdlqøg-
kat;ersIusþg;mantMél b:unμan? 

UU I R I
R

= × ⇒ = = 24/6 = 4 A 

]TahrN¾ 2  
tg;süúgman 12 nigcrnþ 4 qøgkat;ersIusþg;. etIersIusþg;mantMélb:un μanGUm ? 

UU I R R
I

= × ⇒ = =  12/4 = 3 Ω 

]TahrN¾ 3 
ersIusþg;mYymantMél 3 Ω nig mancrnþqøgkat; 2 A. 
etItg;süúgEdlqøgkat;ersIusþg;man tMélb:unμan? 
U I R= × = 2 X 3 = 6 V 

GnuPaBGKÁisnI  
GnuPaBGKÁisnIKWCalT§PaBeFVIkargar. m:asIunmYyEdlmanGnuPaBFM vaGacpÁt;pÁg;)aneRcIn. 
GñkEdlrs;enAEk,rsÞwgdwgBIGnuPaBénclnaTwk. RbsinebIGñkdak;édenATwkEdlkMBughUr 
enaHGñknwgmanGarmμN_faTwkkMBugrujRcanédrbs;Gñk. RbsinebIkMBs;Twkx<s;ehIyhUr 
elOnenaH GnuPaBrbs;TwkhUrKWFM.  
ebIKitGMBITwkEdlhUrBIk,alma:sIunedayGagsþúkTwkePøógvijKw RbsinebIk,alma:sIunTwkRtUv 
)an ebIktic² enaHkMlaMgTwkhUrenAxageRkamédrbs;Gñk KWexSay . ehIyRbsinebIGñke-
bIkk,al ma:sIunTwk eGayFMenaH GnuPaBTwkhUrk_kan;EtFMEdr )ann½yfaGnuPaBekIneLIg naMe-
GaycrnþTwk hUrekIneLIg. dUecñHcrnþTwkhUrmantMéles μ IBIrdg enaHGnuPaBmantMé-
lesμ IBIrdgEdr ¬rUbTI 17¦. 

 

rUbTI 17 GnuPaBGaRs½yelIcrnþTwkhUr (UNESCO manual) 
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dUcKñaEdr ebIsintg;süúgekIneLIg 2dg nigcrnþenAdEdl enaHGnuPaBvaekIneLIg 2dgEdr. 

ebIsintg;süúgekIneLIg 3 dg nigcrnþenAdEdl enaHGnuPaBvaekIneLIg 3dg ehIyebI ebIs-

intg;süúgekIneLIg 2dg nigcrnþekIneLIg 3dg  enaHGnuPaBvaekIneLIg 6dg. 

rYbmnþGnuPaBGKÁisnIkMnt;eday P I U= ×  
- P GnuPaBGKÁisnI KitCa va:t; (W) 
- I crnþGKÁisnI KitCa GMEB (A) 
- U tg;süg;GKÁisnI KitCa v:ul (V) 

So, if the voltage of a photovoltaic system is 12 Volts and it operates a light which 
uses two Amperes, the power used is 12V x 2A = 24 Watts. 

 

rUbTI 18 GMBUlmUlsIuGnuPaBFMCagGMBUlPøúyGrersg 
]TahrN¾ 4  

m:asuInvIedGUsIucrnþ 30 Anigmantg;süúg 12V GnuPaBEdlsIuedayvIedGU³  

30 A X 12 V = 360 W 

ma:sIunbUmTwksIucrnþ 10 A nig mantg;süúg 48 V GnuPaBEdlsIuedayma:sIunbUmTwk : 

10 A X 48 V = 480 W 

RbsinebI crnþmantMélesμI2dgnig tg;süúgmantMélesμ I3dg etImanGVIekIteLIgcMeBaHGnuPaB? 

naMeGayGnuPaBmantMéles μ I 6 dg 
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RbsinebIcrnþmantMélesμ I2dgnigtg;süúgmantMélesμ I0.5 dg etImanGVIekIteLIgcMeBaH Gnu-
PaB? 

naMeGayGnuPaBmantMéles μ I 1 nig GnuPaBdUcedIm 
 

RbsinebIeyIgdwgGnuPaBCav:at; eyIgGacKNnacrnþedayEck nigtg;süúg. eyIgGacKNna 
tg;süúg edayEck nigcrnþ.  

lMhat; 1  GnuPaBnig famBlrbs;]bkrN_  (RbPB: KAMWORKS) 

 

va:t; (W) GacbMElgeTAKILÚva:t; (kW): 1000W = 1 Kw 

lMhat;  2 
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lMhat;   3   ]bkrN_TaMgenH sIuGanuPaBdUcxageRkam³  

 

famBl 

eyIgEtgEtRclMrvagBakü GanuPaB nig famBl. dUcEdl)aneBalxagelIGanuPaBKWCa 
smtßPaB sMrab;eFVI cMEnk famBlKWCakargarEdl)aneFVI. 
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famBlGaRs½yelI GanuPaB nig ry³eBldMenIrkar. plKuN GanuPaB nigryHeBldMenIrkar 
enaHeyIgnwgTTYl)an famBl. xNHeBlEdl GanuPaB  KitCava:t; famBlKitCava:t;ema:g. 

 

 
 

 
GaKuy TTYlfamBl)anBI pÞaMgBnøWRBHGaTitü ehIypþl;famBleTAeGay ]bkrN_eRbIR)as; 
minEmnpþl;GanuPaBenaHeT. enHKWCalMhUénfamBl EdlkMnt;eGaydwgBIbrimaNén pÞaMgBnøW 
RBHGaTitü nig GaKuy. ]bkrN_eRbIR)as; dUcCa GMBUl Ed;lsIufamBltickñúg ryHeBl mY-
yema:g enaHvaGacdMenIrkar)aneRcInema:gCamYy nwgGaKuy. cMEnkÉ]bkrN_eRbIR)as; Edl-
sIufamBleRcInkñúgryHeBlmYyema:g dUcCaTUrTsSn_MBN’FMmYyeRKOg GaceRbIR)as;)anryH 
eBltic CamYynwgGaKuydUcKña. 

 

rUbTI 19 ]TahrN_ GanuPaB  nigfamBl (adapted from KAMWORKS) 

lMhat; 4 etIviTüúsIufamBlGs;b:una μn  Wh (Kamworks) 

]TahrN_  5 

]bkrN_GKÁIsnImYy pþl; GanuPaB  5 W kñúgryHeBl 2 ema:g ³ 

famBlplit = 5 W × 2 h = 10Wh  

]TahrN_  6 

GMBUlePIøgmYyRtUvkar 20W sMrab;dMenIrkar nig eRbIR)as; kñúgryHeBl 4 ema:g ³ 

famBlbegIt rW eRbIR)as; (E)= GanuPaB (P)× ryHeBl(t) 
E=P×t =I×U×t=I2×R×t  ; P=I×U  ,  U=I×R 
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lMhat; 5 (Source: Kamworks) 

etI]bkrN_TaMgenHsIu  Wh nig KWh Gs;b:unaμn? 

 

 

 
 

GaKuymYymanfamBl 1200 Wh 
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rUbTI 20 TahrN_kareRbIR)as;famBlrbs;]bkrN_epSg² (adapted from UNESCO 
manual) 

esóKVI 

RbBn½§bMBg;énRbBn½§TwkePøógGacCa bnSMénbMBg;nigk,alr:Ub‘Íen rW tCaExñgCaeRcInP¢ab;eTAkEnøg 
epSg². bMBg;nigcMnuctP¢ab;TaMgenHGacehAfaesoKVIénTwk. edIm,IeGayTwkhUrBIFugsþúk 
TukeTAdl;]bkrN_eRbIR)as;RtUvman CacaM)ac;nUvkartP¢ab;rvagKñaedaybMBg;. RbsinebI 
bMBg;RtUv)ankat;pþac; rW EbkFøayxUc enaHTwkminGachUreTAdl;]bkrN_eRbIR)as; nigKñandMenIr 
kareLIy. 
RbsinebIesoKVIénTwkRtUv)anKUs enaHvanwgbgðajBIRbPBTwk bMBg; kartP¢ab; nig 
]bkrN_eRbIR)as; . karKUrenHehAfadüaRkamesoKVIénRbBn½§bMBg;Twk. 

esoKVIGKÁIsnIsMrab;RbBn½§ pÞaMgBnøWRBHGaTitü GacmanTMrgsamBaØdUcCakarP¢ab;ExSePøIg edayBI-
GaKuyeTAGMBUl. esoKVImanlkçN³sauMjaMuxN³eBlEdleyIgtP¢ab; GaKuy nig]bkrN_eRbI 
R)as;CaeRcInCamYyKña. esoKVIGKÁIsnIRtUv)anbegáIteLIgenAeBlEdl]bkrN_GKÁIsnI dUcCa 
GaKuy ersIusþg; m:UTr½ nig ]bkrN_eRbIR)as;epSg²eTottP¢ab;KñaedayExSePøIg. enAkñúgtarag 3 
)anbgðajBI]bkrN_GKÁIsnIEdl eRbIkñúgRbBn½§pÞaMgBnøWRBHGaTitü nigsBaØasMKal;rbs;va. 

kñúgesoKVIGKÁIsnImYy minGacxVH)annUvExScMlgsMrab;eGaycrnþqøgkat;BIRbPBfamBl eTA 
]bkrN_eRbIR)as; ¬pþl;tg;süúgeGay]bkrN_eRbIR)as;¦ nig BI]bkrN_eRbIR)as;eTARbPB 
famBlvij. RbsinebIkartP¢ab;KñamankarxUcxat enaHlMhUrén crnþ GKÁIsnI nwgQb;. esoKVI 
cMhekItmanenAeBlEdlK μankartP¢ab;KñaénesoKVI kñúgkrNImankartP¢ab;enaH vanwgkøayCae-
soKÁI biT. kugtak;Ca]bkrN_GKÁIsnIGaceGayeyIg ebIk rW biTesoKVI kñúgeKalbMNgpþac; rW 
P¢ab;crnþGKÁIsnI. 

b:Ul 
cMnuctP¢ab;kñúgRbBn½§pÞaMgBnøWRBHGaTitü KWEpñkviC¢man (+) nig EpñkGviC¢man (-). Epñk (+) 
KWCab:UlviC¢man (+) nig Epñk(-)b:UlGviC¢man (-). karkMnt; (+) nig (-) KICakarkMnt;b:Ul 
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rbs;RbPB ehIyb:UlCaviFIsaRsþmYykñúgkarbgðajTisedAcrnþ. cMeBaH]bkrN_eRbIR)as; Etg 
Etb:Ul (+) rbs;vaCamYy nwgb:Ul (+) énGaKuy nig b:Ul (-) CamYyb:Ul (-). 

esoKVIes‘rI 

esoKVIes‘rIekIteLIg enAeBlEdl]bkrN_GKÁIsnIRtUv)antP¢ab;KñaBIEpñkxagcug nig Epñkxag-
cug. 

 

rUbTI 21 GaKuy2 tCaes‘rI 

esoKVIExñg 

esoKVIExñgCaesoKVIEdleKt]bkrN_GKÁIsnI BIEpñkmYyeTAEpñkmYy ¬rUbTI22¦. edIm,ItExS 
CaExñg eyIg RtUvP¢ab;cugmçagénExSTaMg2CamYyKña nigcugmçageTotk¾P¢ab;CamUyKña. 

 

rUbTI 22  GaKuy 2tCaExñg 
 

tarag 2 ]bkrN_ GKÁIsnIEdleRbIkñúg RbBn½§pÞaMgBnøWRBHGaTitünignimitþsBaØarbs;va (KAM-
WORKS) 
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pÞaMgkBa©k;RBHGaTitü

GaKuy

]bkrN_RtYtBinitü

GaMgEv:T½r

GMBUl

ExSePøIg

kugtak;

qñab;crnþ

hVúysiub

 

esoKVIBit esoKVIdüa®kam 

 

rUbTI 23 ]TahrN_ esoKIVGKÁisnI (KAMWORKS) 

 

lMhat; 6 (Kamworks) 
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lMhat;  7 (KAMWORKS) 

 

 

KUsdüaRkamrbs;esoKVI

esoKVIBit düaRkamesoKVI

esoKVIBit düaRkamesoKVI
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crnþþGKÁisnI DC nig AC 

crnþCab;ekIteLIgeBlEdlclnaeGLicRtugrt;efrkñúgTisedAmYy . DC CaBaküsresrkat;. 
edaysarcrnþCab;rt;kñúgTisedAEtmYYy sMBaFGKÁisnI rWtg;süúg manTisedAEtmYy. 

bc©úb,nñenH GaKuy sULa eRbg\n§n³ nigm:asuInePøIgpÁt;pÁg;crnþCab; dUcCa tYb‘Ínxül; begáItnU-
vcrnþCab;. 

  

rUbTI 24 crnþCab;  [www.cipco.apogee.net] 

crnþqøas;eKehAfa AC KWCaRbePTénfamBlEdleyIgFøab;)ansÁal;TaMgGs;Kña. eyIgeR-
bIR)as;famBléncrnþqøas;enHenAkñúgshRKas]sSahkmμ   BaNiC¢kmμ  nig kñúgpÞHrbs; eyIg. 
enaHedaysarEtfamBléncrnþqøas; AC KWmankarsnSMsMéceRcInCag famBléncrnþCab; 
eTAelIkarplit nigeRbIR)as;eRcInCag DC. 
crnþGKÁisnIrt;kñúgTisedAmYysMrab;ry³eBlxøI  eRkaymkvart;Rcas;eTATisedAepSgeTot Edl 
manry³eBlxøIdUcKña.  crnþGKÁisnImanTisedArbs;vaqøas;efr. karrt;eTAmuxrt;Rtlb;eRkay 
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dEdl²énTisedAenHehAfamYyxYb ehIycMnYnxYbEdlekIteLIgkñúg1vinaTIehAfaeRbkg;qøas; 
(Hz). eRbkg;rbs;crnþqøas;KW 50Hz rW60Hz GaRs½yeTAtambTdæanénRbeTsnimYy²  

 

rUbTI 25 bNþajEckcay famBlGKÁisnI AC (adapted from UNESCO manual) 

lkçN³ dMbUgrbs;crnþqøas; AC EdlvasMnSMsMéc eRBaHeKGacbþÚrkMrittg;süúgeday eRbI 
Rtg;sVÚm:aT½r sMrab; dMeLIg rW bBa©úHtg;süúg tamEttMrUvkar EdlGnuBaØateGayfamBl 
RtÚv)anEckcay y:agFMTUlaytamtMrUvkar.  
mindUc DC, AC K μanb:Ul edaysarEt TisedAéncrnþGKÁisnIqøgkat;RbB½n§ AC mankarqøg-
kat;Rcas;CaeRcIndgkñúg1vinaTI. 

2>2 rgVas;GKáisnI 

m:ulTI Em:t (Multi-meter)  

rUbTI 26 bgÐajBIPaBepSgKñarbs; m:ulTI-Em:t  .  m:ulTI Em:t  Gacvas; crnþqøgkat; nig 
tg;süúgelIesoKVI.  

karvas;crnþeday m:ulTI EmRt 

edIm,Ivas;crnþkñúgesoKVImYYyGñkRtUvdak;m:ulTI-EmRtenAkEnøgEdlRtUvvas;. eKGaceFVIdUcenH 
edaydak;ExSviC¢man (CaFmμtaExSB’NRkhm) kñúgrn§  :10A : enAelI Multi-meter nigExS 
GviC¢man (B’NexμA) kñúgrn§  : COM  : .  bnÞab;mkbgVilb:UtugeTArkTItaMgEdlmanGkSr A 

CamYybnÞat;edk    ( nimitþsBaØacrnþCab;) . 
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rUbTI 26 elxepSgKñarbs; m:ulTI-EmRt 

        

rUbTI 27 rebobvas;crnþedayeRbImu:l-TIEmRt (adapted from KAMWORKS) 

KNnacrnþcMeBaHbgáúMCaes‘rI nigExñg 

crnþmantMélesμIKñacMeBaHbgÁúMCaes‘rI. enAkñúgbgÁúMCaExñg crnþsmmUles μ InwgplbUkcrnþral;Exñg 
nimYy². 

 

rUbTI 28 KNnacrnþkñúgbgÁúMCaExñg niges‘rI (adapted from KAMWORKS) 
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rgVas;tMéltg;süúg 
edIm,Ivas;tg;süúg GñkRKan;EtP¢ab;b:UlviC¢man eTAb:UlBN’Rkhm ‘red V hole’ énm:ulTIEmRt 
nigP¢ab;ExS BIb:UlGviC¢man eTAb:UlBN’exμA ‘black com hole’ énm:ulTIEmRt. bnÞab;mk eyIg-
kac;kalIb V.  rUbPaBxageRkamenHbgðajBIkarvas;tg;süúgedayeRbIm:ulTIEmRt³ 
 

      

rUbTI 29 karvas;tg;süúg 

 karKNnatg;süúgcMeBaHbgÁúMCaes‘rI nigExñg 

 

rUbTI 30 karKNnatg;süúgcMeBaHbgÁúMCaes‘rI nigExñg  (adapted from KAMWORKS) 

 

lMhat; 8  KNnacrnþGKÁisnIenARtg;cMnuc (KAMWORKS) 
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lMhat; 9 cUrbMeBjtMéltg;süúgenAcenøaHxageRkam³ (KAMWORKS) 

 

KNnaersuIsþg;  
ersuIsþg;smmUlenAkñúgbgÁúMCaes‘rIes μ InwgplbUkénersuIsþg;srub 
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rUbTI 31 KNnaersuIsþg;smmUlenAkñúgbgÁúMCaes‘rI nigCaExñg (KAMWORKS) 

]TahrN_  7 (KAMWORKS) 

 

 

lMhat; 10 (KAMWORKS) 

 

]TahrN_ 8  karKNnaGanuPaB (KAMWORKS) 
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lMhat; 11 (KAMWORKS) 

 

3 pÞaMgkBa©k;GKÁisnIRBHGaTitü 

3>1 esckþIepþIm 

kñúgRbB½n§GKÁisnIRBHGaTitüEpñkEdlbMElgBnIøRBHGaTitüeTACaGKÁisnI eKehAfa pÞaMgkBa©k; 
GKÁisnIRBHGaTitü. vamantMéléføehIymankarBi)akkñúgkaplit b:uEnþvamanPaBgayRsYl 
kñúgkareRbIR)as;. GVIEdlGñkcaM)ac; KWRtUvdak;vaenAkEnøgEdlmanBnøWRBHGaTitü. 

pÞaMgkBa©k;GKÁisnIRBHGaTitü PaKeRcIneRbIR)as;enACnbT KWRtUv)an begáIteLIgedaycMnYn-
Crystalline cells dac;edayELkBIKña. vamanragmUl kaer rW rUbrag epSgeTot ¬rUbPaBTI 
#@¦.  

ekasikanImYy²plitfamBlRbEhl 0>% v:ul CamYynWgcrnþGKÁisnI EdlGaRs½ynWg 
RklaépÞrbs;va ehIyRtUv)antP¢ab;KñaCaes‘rI rW CaExñg eTAtamtRmUvkar ¬rUbPaBTI##¦.  
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rUbTI 32 TMrg;RKIsþarbs;sULa (DGS manual) 

 

 

rUbTI 33  ekasikasULapÞaMgkBa©k; nigkardMerobpÞaMgkBa©k; (RETscreen.net) 

ekasikanImYy²GacplitfamBlRbEhl 0>% v:ul/ ekasikaeRcInRtUv)antP¢ab;Caes‘rIedIm,I 
plittg;süúgRKb;RKan;eTAsakGaKuy !@v:ul.  
AMORPHOUS PANELS 

eKeXIjbnÞHsULaEdlminman ekasikadac;edayELkBIKña. TaMgenaHKWCaRbePTfμ ImYy 

EdlRtUv)anehAfa Amorphouse silicon rW Thin film panels. kareRbIR)as;bnÞHpÞaMgkBa©k; 
TaMgenaHkMBugekIneLIgsMrab;RbB½n§GKÁisnIRBHGaTitüxñattUc. b:uEnþeyIgmin)andWgBIGayu 
kalénkareRbIR)as;rbs;va.  
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sMKal; ³ pÞaMgkBa©k;Edlmanekasika 34 eTA 36  RtUv)aneRbIenAtMbn;RtUBic edIm,Isak GaKuy 

!@v:ul.  

 

3>2 kartbnÞHekasikaGKÁisnIRBHGaTitü 

kartbnÞHekasikaGKÁisnIRBHGaTitüRtUv)anbgðajedayeRbIR)as; leXsolar ¬rUbPaB TI#$¦. 

3>2>1 kartCaes‘rI 

kñúgkartCaes‘rIb:UlviC¢manénbnÞHsULa RtUv)anP¢ab;eTAb:UlGviC¢manénbnÞHsULamYy eTot. 

 

rUbTI 34 kartCaes’rIrbs;3 bnÞHsULa (LeXsolar kit) 

karvas;tg;süúg 

kñúgkrNI tCaes‘rI tg;süúgsrubesμ InwgplbUktg;süúgénbnÞHsULanImYy². 
Utotal = Uc1+ Uc2+ Uc3  

 

lMhat; !@ rUbTI #% tg;süúgrvageKalrbs;bnÞHsULanImYy² V1 cell=  526m V=0.526V  

etItg;süúgsrubrbs;bnÞHsULa @ rW # tP¢ab;Caes‘rImanb:un μan? 

VbnÞHsULa 2 tCaes‘rI=                       V  

VbnÞHsULa 3 tCaes‘rI =                       V 
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rUbTI 35 karvas;tg;süúgénkartes‘rI (leXsolar kit) 

karvas;crnþ 
enAeBltCaes‘rI crnþsrubmantMélesμ Inwgcrnþrbs;bnÞHsULanImYy². 

Isrub= Ic1= Ic2= Ic3=...  

lMhat; !# rUbTI#^ karvas;crnþrbs;bnÞHsULamYyKW IbnÞHsULa1 = 2mA 

etIcrnþRtUvmantMélbu:n μ μansMrab;kartes‘rIén 
IbnÞHsULa2tCaes‘rI =                    mA 

IbnÞHsULa3tCaes‘rI =                    mA 

 

 

rUbTI 36 karvas;crnþeBltes‘rI (leXsolar kit) 
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3>2>2 kartCaExñg 

kartCaExñg b:UlviC¢man nig b:UlGviC¢manénbnÞHsULaRtUv)antP¢ab;dac;edayELkBIKñaedIm,I 
begáItb:UlecjrYmKña ¬rUbTI37¦. 

 

rUbTI 37 kartCaExñg (LeXsolar kit) 

lMhat; !$ rUbTI#* vas;tg;süúgrbs;bnÞHsULamYyKW UbnÞHsULa1=0.55V. 
etItg;süúgrbs;bnÞHsULa2tCaExñgesI μbu:n μ μan? : UbnÞHsULa2tCaExñg=               V 
etItg;süúgrbs;bnÞHsULa3tCaExñgesIμbu:n μ μan?: UbnÞHsULa3tCaExñg=               V 

 

rUbTI 38 karvas;tg;süúgkñúgkrNItCaExñg  (leXsolar kit) 

lMhat; 15 rUbTI 39 crnrbs;bnÞHsULa1 KW IbnÞHsULa1=0.6 mA 

etIcrnþRtUvmantMélbu:n μ μansMrab;kartCaExñgén 
bnÞHsULa 2³ IbnÞHsULa2tCaExñg =                     mA 

bnÞHsULa 3³ IbnÞHsULa3tCaExñg =                     mA 
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rUbTI 39 karvas;crnþrbs;bnÞHsULatCaExñg (leXsolar kit) 

3>3 GVIeTACalTæplGKÁÁIsnIEdlplit)an 

RbsiTææiPaBénépÞrbs;pÞaMgkBa©k;RBHGaTitüeTAelIkarplitfamBlGKiÁsnI 

eKfadMbUlFM TTYl)anTwkkan;EteRcIn  dUcKñaenHEdrpÞaMgkBa©k;BnøWRBHGaTitükan;EtFM karplit 
GKiÁsnI kan;EteRcIn. RbsinebI eyIgdak;épÞpÞaMgkBa©k;BnøWRBHGaTitües μ Inwg3dg enaHeyIg 
nwgTTYl)anGanuPaBKitCava:t; 3dgEdr. ¬rUbTI 40¦ 

 

rUbTI 40 RbsiTææiPaBénépÞrbs;pÞaMgkBa©k;BnøWRBHGaTitü 

RbsiTæiPaBrbs;BnøwRBHGaTitüelIkarplitfamBlGKIÁsnI 

ePøógkan;EtxøaMg eyIgTTYlTwkk_kan;EteRcInBIdMbUl pÞaMgkBa©k;BnøWRBHGaTitüeFVIkardUcKña 
eTAnwgRBHGaTitüEdr. BnøWRBHGaTitüCHelIpÞaMgkBa©k;BnøWRBHGaTitükan;EteRcIn famBlGKÁIsnI 
Edlplit)ankan;EteRcIn. RbsinebIpçaMgRsUbBnøWRBHGaTitüRtUv)an)aMg rW manmøb;enaHfamBl 
EdlTTYl)ank_Føak;cuHEdr. ¬rUbTI 41¦ 
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rUbTI 41 RbsiTæiPaBrbs;BnøWRBHGaTitü (UNESCO manual & PV presentation) 

RbsiTæiPaBrbs;BnøwRBHGaTitüelIkarplitfamBlGKIÁsnI 

edIm,ITTYl)anfamBlGKÁIsnIGtibrima BIpÞaMgkBa©k;BnøWRBHGaTitü KW eyIgRtUvdak;vaeGaycM 
RBHGaTitü. 

pÞaMgkBa©k;BnøWRBHGaTitü eFVIkar )anläbMput KWenAeBlEdlvaRtCak;. pÞaMgkBa©k;RBHGaTitü 
kan;EtekþA GnuPaBEdl TTYl)ank_kan; Ettic. 

karTTUlcrnþGKÁIsnIya:geRcInBIpçaMgRsUbBnøWRBHGaTitü 

edaysarEt pÞaMgkBa©k;BnøWRBHGaTitümantMéléfø dUecñHeTIbGñkeRbIR)as;cg;TTYl)anfamBl 
GKÁIsnIeGay)aneRcInBIva. 

RtUvcgcaMfa BnøWRBHGaTitüRtUvEtdak;cMpÞaMgkBa©k;BnøWRBHGaTitü 

BnøWRBHGaTitüEdlPøWxøaMgKWenAeBlEdlemXminRsTMu. vacaM)ac;Nas;EdlfapÞaMgkBa©k;BnøW 
RBHGaTitüRtUvdak;enAkEnøgEdrmanBnøWRBHGaTitü EdleyIgGacTTYl)anBnøIRBHGaTitüya:g 
ehacNas; enAcenøaHBIema:g 9 eTA ema:g15 resol. 

enAtMbn;RtUBic RBHGaTitüeRcInrHenATisxageCIgenArgVg;Exmifuna ehIyk_rHeRcInenATisxag 
t,ÚgenArgVg;ExFñÚ. dUecñHGñkeRbIR)as;RtUvykcitþTukdak;eTAelIedImeQI nig pÞH rW GaKar 
FM²TaMgBIrTis KWTisxageCIg nigxagt,ÚgénpÞaMgkBa©k;BnøWRBHGaTitü ehIyRtUvc,as;kñúgxøÜnfa 
vanwgminbNþaleGay manmøb;eTkñúgryHeBlénkardMenIrkar. 

RtUvR)akdfapÞaMgkBa©k;BnøWRBHGaTitüRtUv)anEbrcMnwgRBHGaTitü 
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famBlGKÁIsnICaeRcInnwgRtUvplitBIpÞaMgkBa©k;BnøWRBHGaTitü enAeBlEdrvaRtUv)andak; eGaycM 
nwgRBHGaTitü. eTaHbICaya:gNak_eday RBHGaTitünwgpøas;bþÚrTItaMg BI eCIg eTA t,Úg Caero-
gral;qñaM ehIyvak_pøas;bþÚrTItaMgBIekIt eTAlic enAeBléf¶¬rUbTI 42¦. 

b:uEnþeyIgk_dwgehIyEdrfaRBHGaTitümanBnøWxøaMgenAeBléf¶Rtg;. TItaMgénRBHGaTitü enAeBl 
éf¶Rtg; vaGaRsy½eTAelIeBlevla nigcMgayBItMbn;eGkVaTr½. CeRmlmMuBI 5 eTA 10 
KWcaM)ac;RtUvman edIm,IeGayTwkePøógsMGat FUlIdIEdlmanenAelI pÞaMgkBa©k;BnøWBnøWRBHGaTitü. 

 

rUbTI 42 TItaMgrbs;RBHGaTitüEdlnwgRtUvpøas;bþÚreTAtamrdUv (source: DGS guide) 

sMKal; enAtMbn;RtUBic enAeBlEdlmanryHTTwgticCag 150 GñkmincaM)ac; bEgVr 
pÞaMgkBa©k;BnøWBnøWRBHGaTitüeGaycM eGkVaTr½ eTogTat;eBkenaHeT. enAryHTTwg x<s;Cag 15 
pÞaMgkBa©k;BnøWRBHGaTitü caM)ac;RtUvdak;EbrmuxeGaycM eGkVaTr½ edIm,ITTYl)an GanuPaBFMbMput. 
 

pÞaMgkBa©k;BnøWRBHGaTitü KYrEtRtUv)andak;enAkEnøgRtCak;tamEdlGaceFVIeTA)an 

edaysarEt pÞaMgkBa©k;RBHGaTitüRtUvEtdak;enAeRkamBnøWRBHGaTitü dUecñHehIyeTIbvaBi)ak 
kñúgkarTb;sáat;vamineGayRtUvkMedA. eKGacdMeLIgvax<s;bnþicBIdMbUlpÞH kñúgkarTb;sáat;vamin 
eGayRtUvkMedAeBk eRBaHfaxül;Gacbk;TaMgBIelI nigBIeRkamva)an. vamann½yfa eyIgminRtUv 
dak;pÞaMgkBa©k;RBHGaTitüpÞal;eTAnwgdMbUlpÞHeT ya:gehacNas;RtUvXøat 10sg;TIEm:RtEdrBI 
dMbUlpÞH edIm,IeGayxül;Gacpøas;TICMuvijpÞaMgkBa©k;RBHGaTitü ehIyeFVIIeGaypÞaMgkBa©k;RBH 
GaTitüeCosputBIkMedAd_ekþA)an. 
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edIm,ITTYl)anfamBleRcInBIpÞaMgkBa©k;RBHGaTitü eyIgcaM)ac;RtUveKarBeKalkarN_bI ya:gKW 

TI1³ minRtUveGaymanmøb; enAelI pÞaMgkBa©k;RBHGaTitü BI 09³00 eTA 15³00. 

TI2³ mMuCRmalrbs;pÞaMgkBa©k;RBHGaTitües μ IKñanwgryHTTwgénTIkEnøg ebIeTaHCavaminKYrman 
TMerticCag 5 dweRk BIGkS½edkk_eday. pçaMgRsUbBnøWRBHGaTitüKYrEbrmuxeTArkTisxagt,ÚgénTI 
kEnøgEdlCaTisxageCIgéneGkVaTr½. 

TI3³ RtUvdak;pçaMgRsUbBnøWRBHGaTitüeGayXøatBIépÞxageRkam ya:gtic10sg;TIEm:RtedIm,I  
eGay xül;gaynwgbk;BIeRkam pÞaMgkBa©k;RBHGaTitü edIm,IeGayvaRtCak;. 
 

3>4 Pöab;pÞaMgkBa©k;BnøWRBHGaTitüEdlmanlkçNHdUcKña 

mnusSCaeRcIncg;)anfamBleRcInCagGVIEdlRtUv)anpþl;eday pÞaMgkBa©k;RBHGaTitüEtmYy . 
edIm,IbegáInfamBleGaymankarRKb;RKan; pÞaMgkBa©k;RBHGaTitüRbEhlRtUv)antPaöb;Kña. eyIg 
man 2 rebob edIm,ItPöab;pÞaMgkBa©k;RBHGaTitü ³ kartCaes’rI nig kartCaExñg. 

3>4>1 kartCaesrI 

enAeBlEdlRtUvkar tg;süúgx<s;CagGVIEdlGacRtUvpþl;eday pÞaMgkBa©k;RBHGaTitüEtmYy 
RtUv)an GñkeRbIR)as;RtUvkarkartpÞaMgkBa©k;RBHGaTitü CaesrIRtUv)anP¢ab;. ¬rUbTI 43¦ 

eBlEdlcrnþpþl;edaypÞaMgkBa©k;RBHGaTitütCaesrIKW dUcGVIEdlpþl;edaypÞaMgkBa©k;RBHGaTitü 
EtmYyEdr eRBaHcrnþdUcKñart;qøgkat;pçaMgRsUbBnøWRBHGaTitü edaysarEtvaRtUv)an tP¢ab; 
tamExSd¾EvgmYy. edaysarEt GanuPaB KitCa va:t; es μ Inwg plKuNrvag tg;süúg nwgcrnþ 
dUecñH GanuPaekIntam karbEnßmpÞaMgkBa©k;RBHGaTitü. 



Promotion of the Efficient Use of Renewable Energies in Developing Countries  
EIE-06-256 REEPRO 

 

36 

  

rUbTI 43 kartCaesrI nig tCaExñg 

3>4>2 kartCaExñg 

enAeBleKRtUvkarcrnþeRcInpÞaMgkBa©k;RBHGaTitüRtUv)antCaExñg. kartpÞaMgkBa©k;RBHGaTitü 
CaExñgtg;süúgenAEtdUc pÞaMgkBa©k;RBHGaTitüEtmYyEdr b:uEnþcrnþRtUv)anekIneT,Ig tamEdr 
pÞaMgkBa©k;RBHGaTitüRtUv)anP¢ab;. 

sMKal; ³TaMgkartCaesrI nig kartCaExñgGanuPaBekIneT,IgtamEdrcMnYnpÞaMgkBa©k;RBHGaTitü 

ekInEdr. pÞaMgkBa©k;RBHGaTitüBIrtCaExñgplit)anGanuPaBdUctCaesrIEdr KWfa tMéltg;süúg 

nig crnþmantMélepSgKña. 

3>4>3 kartCaExñg nigtCaesrI 

RbB½nærbs;pÞaMgkBa©k;RBHGaTitü edIm,I[TUrTwkkknig]bkrN_FM²epSgeTotGacdMenIrkar)an 
CaTUeTA eKeRbIGaKuyEdlmantg;süúg 24 vu:l CMnYseGay 12vu:l ehIyxøH 48 v:ul pgEdr. 

CaTUeTA eKplitpÞaMgkBa©k;RBHGaTitüeRbIsMrab;sakGaKuyEdl mantg;süúg 12vu:l dUecñH 
pÞaMgkBa©k;RBHGaTitü 2RtUvtCaesrI edIm,I;sakGaKuyEdlman tg;süúg 24vu:l ehIy  4 
RtUvtCaesrI edIm,I;sakGaKuyEdlmantg;süúg 48vu:l. 

edaysarEttMrUvkarcrnþeRcInCagGVIEdrpÞaMgkBa©k;RBHGaTitü Gacpþl;eGay dUcenHehIyvacaM)ac; 
Nas;Edl eyIgRtUvtpÞaMgkBa©k;RBHGaTitü dUcEdl)an bgðajenAkñúgrUbTI 44. karbBa©ÚlKña 
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CaesrI nigExñgenH GaceFVIeGayeyIgTTYl)an tg;süúgx<s;dUcEdleyIgRtUvkar edaybEnßm 
pÞaMgkBa©k;RBHGaTitü CaesrI nigcrnþxøaMgdUcEdleyIgRtUvkar edaybEnßm pÞaMgkBa©k;RBHGaTitü 
CaExñg. 

eyIgmanrebobCaeRcInkñúgkarteGay)anRtwmRtUvnUvcMnUnd¾eRcInén pÞaMgkBa©k;RBHGaTitü edIm,I 
TTYl)antg;süúgnigcrnþeGaydUcEdleyIgcg;)an. eKGactvaCaesrIrhUtdl;cMnuctg;süúgNa 
mYyEdleyIgcg;)an bnÞab;mkykpÞaMgkBa©k;RBHGaTitüTaMgenaHtCaExñgrhUtTTYl)ancrnþ 
NamYyEdleyIgcg;)an. 

 

rUbTI 44 kartCaes‘rI-Exñg énpÞaMgBnøWRBHGaTitü 

lMhat;  12 (KAMWORKS) 

KNnarkcrnþqøgkat;nigtg;süúgrvagpÞaMgkBa©k;RBHGaTitü 
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3>5 karP¢ab;pÞaMgnImYy²EdlmanlkçN³epSgKña 

kartpÞaMgkBa©k;RBHGaTitüEdlmanlkçN³epSgKñaGacbgðajeday 
kartP¢ab;pÞaMgsULaEdlman TMhMxus²Kña. 

3>5>1 tP¢ab;Caes‘rI 

RbsinebIpÞaMgsULaEdlmantg;süúgnigcrnþxusKñaRtUvtP¢ab;KñaCaes’rI enaHtg;süúgrbs;vaesμ Ir 
nigplbUktg;süúgénpÞaMgnimYy²tP¢ab;Caesr’Í. 
cUremIlpÞaMgsULatUc²BIrTMhMxusKña tKñaCaesr‘Í (rUbTI 45). dUecñHebIpÞaMgtUcmYybegáIttg;süúg 
78mIlIv:ul nigpÞaMgmYyeTotmantg;süúg 175mIlIv:ul kñúglkçx½NÐEtmYyehIytP¢ab;Caesr’Í 
enaHtg;süúgTTYl)anKW 255mIlIv:ul EdlswgEtes μ Inwg 253mIlIv:ul. enHmann½yfatg;süúg 
rbs;vabUkKña. 

 

 

rUbTI 45 tg;süúgrbs;pÞaMgtUc²EdlmanlkçN³xusKñatCaes‘rI  (leXsolar kit) 
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k¾b:uEnþ crnþEdlGacmaneBlGnuPaBGtibrmaes μ IrnwgcrnþEdltUcrvagpÞaMgTaMgBIr. kñúgrUb 
PaBbgðajfa pÞaMgmYyGacbegáItcrnþ)an 193mIRkUGMEB ÉpÞaMgmYyeTot)an 436mIRkUGMEB eRkam 
sßanPaBdUcKña nwgpþl;crnþsrub 367mIRkUGMEBEdlFMCagmFüm rvagcrnþTaMgBIrbnþic 
(315mIRkUGMEB) (rUbTI 46) . 

cMNaM³ edIm,ITTYl)anGnuPaBGtibrma PaKeRcInénpÞaMgxusKñatCaesr‘ÍRtUvmankRmitKuNPaB 
RbEhlKña enaHdMenIrkartCaesr‘Íkan;Etl¥. 

 

rUbTI 46 crnþqøgkat;pÞaMgxus²KñakñúgkrNItCaes‘rI  (leXsolar kit) 

3>5>2 kartCaExñg 

RbsinebIpÞaMgkBa©k;RBHGaTitümantg;süúgnigcrnþxusKñaRtUvtP¢ab;CaExñg enaHcrnþrbs;vabUkKña 
dUcKñanwgpÞaMgdUc²KñaCaeRcIntP¢ab;CaExñg. 
]TahrN_ kartCaExñgrvagpÞaMgtUc²BIrEdlmanlkçN³xusKña (rUbTI 47) pÞaMgmYy bej©jcrnþ 
212mIRkUGMEB ehIymYyeTot 475mIRkUGMEB crnþTTYl)anKW 578 mIRkUGMEBEtb:ueNÑaH tUcCag 
crnþsruby:ageRcIn (687mIRkUGMEB). 
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rUbTI 47 crnþbgÁúMCaExñgrvagpÞaMgtUc²EdlmanlkçN³xusKña (leXsolar kit) 

k¾b:Enþ eBlEdlmanGnuPaBGtibrma tg;süúgrbs;vakMnt;edaytg;süúgNaEdltUcrvag 
pÞaMgTaMgBIr. kartExñgrvagpÞaMgEdlplit)an 16v:ul ÉpÞaMgmYyeTot)an 17 v:ul eRkamsßan-
PaBdUcKña  tg;süúgEdlTTYl)anFMCagtg;süúgEdlTabCageKbnþic. 

eKalkarN_kñúgkartpÞaMgEdlmanlkçN³xusKña  
1: eBltCaesr‘Í tMélGMEBsMxan; cMnYnGMEB)anmkBIExSesr‘Í mantMélRbEhlnwgtMél 
GMEBrbs;pÞaMgNamYyEdlbej©jGMEBtUcCageK. cMeBaHlT§plEdll¥CageK tMélGMEBTaMg 
enaHKYrtMrUvnwgkartCaesr‘Í. 

edaysarEtcMnYnGMEBRtUvkMritedayTMhMpÞaMgnImYy² (minEmncMnYnpÞaMg) enaHpÞaMgEdlmanlkçN³ 
RsedogKñaGacdMenIrkarl¥eBltCaesr‘Í. 
2: eBltCaExñg tMélv:ulKWsMxan; edaysarEtv:ulRtUvkMnt;edaycMnYnpÞaMg (minEmnTMhM) enaH-
pÞaMgEdlmanlkçN³ RsedogKñaGacdMenIrkarl¥eBltCaExñg. 

3>6 kardMeLIgpÞaMgkBa©k;RBHGaTitü 

edaysarEt kardMeLIgpÞaMgkB©ak;RBHGaTitü EtgEtRtUvhalxül;nigGakasFatuepSg² kar 
dMeLIgpÞaMgkB©ak;RBHGaTitü man sar³sMxan;kñúgkarTb;Tl;nwgPaBERcsrWPaBrlug. 
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karP¢ab;pÞaMgKYrRtUveRbI EdkEfb\tERcsrWk¾vIs minEmnEdkeKaleT eRBaHGacbn§ÚreRcIn dg. 
RbsinebIpÞaMgRtUvP¢ab;nwgeKalmYyenaHRtUvdak;y:agsuvtßiPaBeTAkñúgdI nigf<k;Cab;nwgGKarebI 
GaceTArYc. eKalTaMgenaHRtUvx<s;lμmedIm,IkarBarmnusSkMu[b:H)atrbs;pÞaMgkB©ak;RBHGaTitü.  

 

rUbTI 48 karP¢ab;CamYyEdk\tERcsrWk¾vIsmansuvtßiPaBnigRbqaMgnwgPaBERcsnigPaB FUr-
rlug (adapted from UNESCO manual)  

4 ]bkrN_RtYtBinitü 

4>1 esckþIepþIm 

enAkñúgRbBn½æTwkeRbIR)as; vaCakars-
Mxan;EdleyIgRtUvrkSakMBs;TwkkñúgFugsþúkkMu[eBjeBkehIy k¾kMu[Gs;eBkEdr. 
enAkñúgkrNIenH eKeRbIv:anmYyedIm,IbiTlMhUrTwkcUlenAeBlEdlFugsþúk eBj 
nigv:anmYyepSgeTotedIm,IraMgxÞb;kMu[TwkhUrecjenAeBlEdlkMBs;TwkenATab. v:anTaMgBIr 
enHCaGñkRKb;RKgnUvbrimaNTwkenAkñúgFugsþúk. 
enAkñúgRbBn½æfamBlBnøWRBHGaTitü v:anGKÁisnICaTUeTARtUv)aneKeRbIedIm,IkarBarGaKuyBIkar 
sakeBjhYskMNt;. v:anGKÁisnIRbePTenHmaneQ μaHfa ]bkrN_RtYtBinitüelIkarsakGaKuy 

. v:anGKÁisnImYy RbePTeTotmannaTIkarBarGaKuyBIkarGs;ePøIgTaMgRsug EdleKehA fa 
]bkrN_RtYtBinitüelIkarepÞrGaKuy. dUecñH v:anGKÁisnITaMgBIrenHCaGñkRKb;RKgnUvbrimaN 
GKÁisnIenAkñúgGaKuy. 
4>2 ]bkrN_RtYtBinitüelIkarsakGaKuy 
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Gvtþmanén]bkrN_RtYtBinitüelIkarsakGaKuy nwgeFVI[pÞaMgkBa©k;RBHGaTitü CMrujbrimaN 
GKÁisnIelIsBItMrUvkarcUleTAkñúgGaKuy EdleFVI[IkarsakGaKuyelIs. enAeBlEdlGaKuy 
RtUvpÞúkelIskMNt; vas¶ÜtTwky:agelOn eT,IgkMedA nig GaceTACaxUc. 
]bkrN_RtYtBinitüelIkarsakGaKuyRtUvP¢ab;enAcenøaHpÞaMgBnøWRBHGaTitü nig GaKuy (dUcbgðaj 
elIrUbTI49).  vadMeNIrkaredayeFVIkarBinitüRKb;eBlnUvtg;süúgrbs;GaKuyehIyRbsin ebI 
tg;süúgGaKuyx<s;EdlbgðajfaGaKuyeBj ]bkrN_nwgraMgsÞHGKiÁsnImin[cUlGaKuyEdl 
sakeBjedaysV½yRbvtþi. 

 

rUbTI 49 ]bkrN_RtYtBinitüelIkarsakGaKuy  (adapted from UNESCO manual) 

4>3 ]bkrN_RtYtBinitüelIkarepÞrGaKuy 

eKeRbI]bkrN_RtYtBinitüelIkarepÞrbnÞúk edIm,ITb;sáat;min[brikçarGKÁisnITajykfamBl 
eRcInhYskMritecjBIGaKuyEdlCaehtubNþal[GaKuyepÞrelIs. kalNaGaKuymY-
yepÞrelIs va)at;bg;nUvsmtßPaBmYyEpñkkñúgkarsakeT,Igvij 
bnÞab;mkcab;epþImcuHexSayehIyGayurbs; GaKuynWgkan;EtxøIpgEdr. 

eKP¢ab]bkrN_RtYtBinitüelIkarepÞrbnÞúkenAcenøaHGaKuy nig brikçarGKÁisnI ¬bgðajeRkam 
rUbTI50¦. ]bkrN_enHdMeNIrkaredayeFVIkarBinitüRKb;eBleTAelItg;süúgrbs;GaKuy ehIy 
RbsinebItg;süúgGaKuysßitenAkMritTabEdlbgðajfaGaKuyCitGs;ePøIg ]bkrN_RtYtBinitü 
elIkarepÞrbnÞúknWgkat;pþac;brikçarGKÁisnIecjedaysV½yRbvtþi edIm,IkuM[]bkrN_TaMgenaHTaj 
ykfamBlBIGaKuyEdlCitGs;eTot. RKb;eBlénkartMeT,Ig eKEtgtvaCaes‘rICamYyGaKuy. 
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rUbTI 50 ]bkrN_RtYtBinitüelIkarepÞrbnÞúk (adapted from UNESCO manual) 

4>4 ]bkrN_RtYtBinitü 

Cajwkjab;]bkrN_RtYtBinitüelIkarepÞrbnÞúk nig karepÞrbnÞúkEtgsßitenArYmKñakñúgRbGb; Et-
mYy. CaTUeTAGñkGacR)ab;RbePT]bkrN_RKb;RKgenAkñúgRbGb;mYy)anedayBinitüemIl 
tMNenA kñúgRbGb;enaH. RbsinebIenAkñúgRbGb;mantMnEdlP¢ab;eTAkan;pÞaMgRsUbBnøWRBHGaTitü 
enaHmann½yfavarYmbBa©Úl]bkrN_RtYtBinitüelIkarsakGaKuyenAkñúgenaH ehIyRbsinebI-
mantMnP¢ab;eTAkan;brikçarGKÁisnIman n½yfa vak¾rYmbBa©Úl]bkrN_RtYtBinitüelIkarepÞrbnÞúk 
pgEdr. ]bkrN_TaMgBIrRtUv)anP¢ab;eTAkan;GaKuydUcKña. 

 

rUbTI 51 ]bkrN_RtYtBinitü  (adapted from UNESCO manual) 

  

]bkrN_bgðajkMritbnÞúk 
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]bkrN_RKb;RKgmYycMnYnmanGMBUlePøIg b¤ ]bkrN_bgðajepSgeTotsMrab;R)ab;GñkeRbIR)as; 
BIsßanPaBGaKuy nig RbePTdMeNIrkarrbs;RbB½nææ. edIm,IPaBgayRsYl GñkKYrdak;]bkrN_ 
RKb;RKgenAkEnøgNaEdlGñkGacemIleXIj]bkrN_bgðajedaygayRsYl. 
b:uEnþeTaHy:agNa k¾eday GñkminRtUvdak;va[q¶ayBIGaKuyelIsBIBIrEm:Rt 
edIm,I[gayemIlEtmYymuxenaHEdr. 

]bkrN_RtYtBinitümaneRcInRbePT ehIy]bkrN_RtYtBinitünimYy²manDIy:UtBnøWxus²Kña b¤ 
man]bkrN_epSgeTotsMrab;bgðajBIsßanPaBGaKuy. rUbTI52 Ca]TahrN_mYyén]bkrN_ 
bgðajRbePTDIy:UtBnøWén]bkrN_RtYtBinitü hVÚkUs (Phocos) . 

 

rUbTI 52 DIy:UtBnøWén]bkrN_RtYtBinitühVÚkUsbgðajnUvkMritbnÞúkxus²Kñarbs;GaKuy (KAM-
WORKS) 

5 GaKuy 
5>1 esckþIepþIm 

GaKuypÞúkfamBlGKÁisnIEdlplit)anBIpÞaMgBnøWRBHGaTitü sMrab;kareRbIR)as; enAeBleR-
kay. vaCaEpñksMxan;mYyrbs;RbB½næfamBlBnøWRBHGaTitü EdlRtU-
vpÁt;pÁg;famBlenAeBlyb; xN³ EdlpÞaMgRsUbBnøWRBHGaTitüBMuGacplitfamBl)aneTot. 

vaCa]bkrN_mYykñúgcMeNam]bkrN_EdlmantMéléføénRbB½næfamBl. CamYyKñaenHEdr Ga-
Kuyk¾CaEpñkmYyEdlmanGayuxøICageK nig gaynwgxUcedaykgVHkarEfTaM b¤ eR-
bIR)as;BMu)anRtwm RtUv. bBaðasMxan;EdlGñkbec©keTsGaceFVI)anKW eronBIrebobEfTaMGa-
KuynigBnül;GñkeRbIR)as; enA eBlEdlBYkKat;eRbIR)as;GaKuyBMu)anRtwmRtUv. 
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RbePTGaKuyEdleKniymeRbICageKKWGaKuyRbePTTwk EdlmanpøaksMn-GasuIt. GaKuy 
RbePTenHRtUveKplity:agTUlMTUlayRsbeTAtambMerIbMras;rbs;vasMrab;karbeBaäHrfynþ mü:ag 
eTot edaysarEtvtßúFatuedImcMbggaynwgrkTij)an pøakGaKuyGacplit)ankñúgtMélefak. 

kñúgcMeNamEpñknanaénRbBn½æfamBlBnøWRBHGaTitü GaKuyRtUvkarkarEfTaMeRcInCageK. eK 
RtUvRtYtBinitüvay:ageTogTat; edIm,IR)akdfakMritGasuItRKb;RKan; ehIyRtUvEfmEtTwkEdlsuTæ 
b:ueNÑaH ebIsinGaKuyexSay. 

5>2 GaKuyGasuIt 

RbePTGaKuyEdleKeRbIR)as;CaTUeTAenAkñúgRbBn½æfamBlBnøWRBHGaTitü KWGaKuyGasuIt-sMn. 
eKehAvadUcenHedaysarEtvtßúFatuedImsMxan;rbs;KW sMn ehIyl,ayenAkñúgKWGasuIt s‘ulpYric 
. GaKuyGasuIt-sMnpSMeT,IgedaypøakeRcInpÁMúKña EdlpøaknimYy²plittg;süúgRbEhlBIrv:ul. 
dUecñHGaKuy 12 v:ulmYyRKab;)anmkBIkarpÁMúKñaénpøakBIrv:ulcMnYn6 tCaes‘rI ¬rUbTI53¦. 

                           

(a)     (b) 

rUbTI 53 GaKuyGasuIt-sMn Twk (KAMWORKS) 

pøaknimYy²GacRtUv)aneKdak;rYmKñakñúgRbGb;pøasÞikEtmYydUcGaKuyT,anCa ]TahrN_ ¬rUbTI 
53¦ b¤ GacRtUveKdak;edayET,kBIKña ¬rUbTI54¦. 

GaKuyTwk 

GaKuyTwkPaKeRcInEdleKeRbIsMrab;RbB½næfamBlBnøWRBHGaTitü manKMrbbiTebIksMrab;[eK 

eFVIkarsakl,gpøakGaKuy nig EfmTwkenAeBlcaM)ac;. vaRtUveKehAfaGaKuycMh b¤ GaKuyTwk 

¬rUbTI53 Epñk k¦. 
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rUbTI 54 GaKuyEdlmanpøakdac;BIKña (adapted from UNESCO manual) 

GaKuy Gel 
karrIkcMerInénGaKuyGasuIt-sMnCa GaKuy Gel TaMgenHGasIuts‘ulpYricminRtUv)ancl½t 
eTenHedaysarEtPaBxab;enAkúñugCatiGn§ilEdl)anbEnßm. BYkvaRtUv)aneKehAfaGaKuy 
EdlmankarEfTaMtictYc (rUb 53 x ) . RbePTGaKuyenHrelagxagelI nig KμanKMrb. 
GaKuyEfTaMtictYcCaeRcInKWéføCagGaKuyGasuIt-sMnéncMnuHdUcKña.   

GaKuyEfTaMtictYcminFn;dUc GaKuyGasuIt-sMnEdlEfrkSa)anRtwmRtUveT.  valøbMputEdl 
eRbIGaKuyGaKuyEfTaMtictYcdak;Rtg;kEnøgmYyEdlmin)anerobcMeKnwgEfrkSaRbePTGaKuyGa
suIt-sMnya:gRtwmRtUv . 

5>2>1 lkçN³BiessénRbB½n§GaKuyBnøWRBHGaTitü 

eTaHbICa GaKuyBnøWRBHGaTitüemIleTAdUcGaKuyeRbIenAkúñugrfynþk¾eday k¾enAkúñugGaKuyman 
lkçN³xusKñaEdr GaKuyeRbIsMrab;rfynþRtUv)anbegáIteLIgedIm,Ipþl;GanuPaB 
FMsMrab;ry³eBlxøI  xN³eBlEdlGaKuyBnøWRBHGaTitü  
RtUv)anbegáIteLIgedIm,Ipþl;nUvGanuPaBtUcsMrab;ryeBl eRcInema:gbnþbnÞab; .  

sMKal; RbsinebIGaKuyrfynþmYyRtUv)aneRbIkúñugRbB½n§BnøWRBHGaTitü  vaeRbImin)anyUrdUc 

GaKuybegáItya:gBiesssMrab;RbB½n§BnøWRBHGaTitüeT. GñkKYrykGaKuyRbB½n§BnøWRBHGaTitü 

eTAeRbIGVIeRkABIenHeT . 
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RbePTGaKuyEdll¥bMput sMrab;RbB½n§BnøWRBHGaTitüeRcInCageKmaneQ μaHfa  GaKuyepÞr)anyUr 
eRBaHvaRtUv)anbegáIteLIgBiesssMrab;EckcaynUvGanuPaB x<s;rbs;vaedaymin)at;bg;tam 
RbkarGIVmYyeLIy .  GñkGaceRbIva)anya:geTogTat;nUvGanuPaB 80% EdlRtUv)an sþúkTuke-
nAkúñugGaKuyedayKμankar)at;bg; (eRbobeFob 10% sMrab;GaKuyLan). dUecñH kareR-
bIR)as;nUvGaKuyEdlmanGayuyUrcaM)ac;RtUvBinitücMeBaHGaKuy EdlmancMnuHtUcbMput. 

RbsinebIeRbIR)as;ya:geTogTat;eRcInCag 20%eTA 30% énGanuPaBEdlsþúkkúñugGaKuy  vanwg 

minmanGyu:EvgeT. sUm,IEtGaKuyefakCagTMhMdUcKñaénGaKuyGaKuyepÞr)anyUr k¾eday 

k¾vaminmanGayuEvgEdr eBlvaRtUv)aneRbIenAkúñugRbB½næsULa nig CamUykarpøas;bþÚrTIkEnøg 

Cajwkjab;.  dUecñHRbEhlCavaéføCag eBldMeNIrkarry::eBlEvgenaH. 

5>2>2 lT§PaBpÞúkbnúÞkGKÁuisnI 

GaKuyRtUv)ancat;fñak; edayeyageTAtambrimaNbnúÞkGKÁisnIEdleKsþúk. karvas;xñatrbs;va 

RtUv)aneKKitCaGMEB-ema:g ( Ah) . RbsinebIGaKuymYyEckcaycrnþmYyGMEBCabnþbnÞab;sM 

rab;ry³eBl 100 ema:g enaHvanigpþl; 100 GMEB-ema:g . RbsinebIGaKuymYyEckcaycrnþ 10 

GMEBCabnþ bnÞab;sMrab; 10 ema:g enaHvanigpþl; 100 GMEB-ema:gEdr . 

Q (cMnuHGaKuy KitCa Ah ) = bnúÞk / benÞrcrnþ (A) x ry:eBl (h) 

 

lMhat; 17 : KNnary:eBleRbIR)as;rbs;GaKuy  (KAMWORKS) 
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eKGacbMEbkvaBI GMEBema:g (Ah) eTAva:t;ema:g (Wh) edayeRbIrUbmnþdUcxageRkam: 

famBl (Wh) = P (W) x t (h) =U (V) x [ I (A) x t (h) ] 

Edl U(V) Catg;süúgrbs;GaKuy mann½yfa RbsinebIeyIgKuNcMnUnfamBlKitCa (Ah) 

edaytg;süúgrbs;GaKuy  eyIgnigTTYl)anfamBlKitCa (Wh) b ¤ edayEckfamBlEdl 

sþúkTukKitCa (Wh) CamYytg;süúgrbs;GaKuy  edIm,IbMEbkBI (Wh) eTACa (Ah) . 

]TahrN¾    100Ah x 6V = 600 Wh 

 

lMhat; 18: (KAMWORKS) 

KNnacMnuHénGaKuyxageRkamKitCa GMEBema:g (Ah) nig famBlKitCa  va:t;ema:g (Wh)   b¤ 
KILUva:t;ema:g (KWh) .  

 

 

 lMhat; 19: KNnary:eBleRbIR)as; (KAMWORKS) 
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CakarBit vaminEmnCaGaKuyFm μtaenaHeT BIeRBaHvaGacEckcayCaGMEBema:g eBlvaRtUv)an 
epÞrbnÞúkya:gyWt² CageBlEdlvaepÞrbnÞúkelOn. dUecñHRbsinebIGaKuyEckcay 100Ah 

eBlvaepÞrbnÞúkelOn vaEckcay)an 150Ah eBlvaepÞrbnÞúkya:gyWt. edIm,IdwgnUvcMnuH 
rbs;)atWriCaGMEBema:g (Ah) GñkRtUv dwgBIrebobEdlvaRtUv)ankMBugepÞrbnÞúkya:gelOn  enHehA 
fa {GRtaepÞrbnÞúk}. Cajwkjab;vaRtUv)aneKniyayfacMnYnema:gsMrab;karbenÞrcb;  GaKuy-
GacepÞr 50Ah  ryeBl !0 ema:g énGRtabenÞr ehIyGaKuydEdlenHk¾GacepÞr)an &0 Ah 

pgEdrsMrab;ry::eBl 100h énGRtaepÞrbnÞúk. Gñkplit )anbgða-
jya:gc,as;nUvkarepÞrbnÞúkenH enAelIRkdas; C10 nwg C100 b¤ Ca C/10 nwg C1/100 .  

PaBxusKñarvagGaKuuyEdlmanbnúÞkeBj nigKñanbnúÞk 

eyIgGacniyay)anya:ggayRsYlfa RbsinebIFugTwkeBj b¤ mineBj (rUb 55) . púÞyeTA vij 
vamingayRsYleT RbsinebIeyIgcg;dwgfaGaKuymYymanbnúÞkGKÁisnI b¤ K μanbnúÞkGKÁisnIenaH  
BIeRBaHeyIgminGacemIleXIjbnúÞkGKÁisnI)aneT. edIm,Idwgfa GaKuymYyman b¤ 
K μanbnúÞkGKÁisnI eyIgcaM)ac;RtUveRbI]bkrN_sMrab;vas; . 

]bkrN_vas;manBIrRbePT edIm,IdwgfaGaKuymYymanbnÞúkb:unμan  

• PaKeRcInén]bkrN_vas;samBaØbMput KWRtYtBinitüTwkGasuItenAkúñugGaKuy nigvas;nUvkMrit 
Fn;rbs;va. ebIGasIutxøaMgenAkúñugGaKuyenaH nig manbnúÞkGKÁIsnIxøaMgpgEdr. kMrit-
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PaBFn;rbs;TWkGasIutRtUv)anvas;eday]bkrN_eQ μaHfa {GIuRdUEm:t} ( rUbTI 56 )  . 
vamanlT§PaBsMrab;EtGaKuyEdlebIkKMrb;)anb:uenñaH .  

 

rUbTI 55 RtYtBinitüTWkenAkúñugFug (adapted from UNESCO manual)  

• viFITI @ KW Rbdab;vas;tg;süúgénGaKuy. eBlFugTwkeBjmansMBaFx<s;eBlbgÚðr ecjm-
keRkAxøaMgCagFugmankMritTwkkúñugFugTab. dUcKñaEdr RbsinebIbnúÞkGaKuyeBj 
tg;süúgx<s;Cag(sMBaFGKÁisnI) bnúÞkGaKuymineBj. GaKuymantg;süúg 12V nig CaF-
m μtavas;eXIj 13V ebIbnúÞkGaKuyeBj  nig ticCag 11V ebIbnúÞkGaKuymineBj. 
kúñugkareRbIR)as;FmμtaGaKuyminRtUv)anepÞr eBlEdltg;süúgtUcCag 11.5V eT. eday 
sarEtPaBxusKñaénGaKuytg;süúgTab (11.5V ) nig GaKuytg;süúgx<s; (13.5 V) KW 2 V 

b:uenñaH. dUecñH lkçN:x<s;énv:ulEm:RtRtUvEt eRbIedIm,IR)ab;BikMriténkarpúÞkya:geTogTat; . 

 

rUbTI 56 RtYtBinitükMritTwkGasIutCamYy]bkrN_GIuRdUEm:t  (KAMWORKS) 

edIm,IeFVIkarRtUtBinitüfamBlEdlmanenAkñúgGaKuy[)anRtwmRtUv 
vaKWCakarl¥RbesIrkñúgkareRbI R)as;TaMg GIuRdUEm:t  nigvulEm:t. RbsinebIkareRbIR)as;vulEm:t 
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nig GIuRdUEm:t bgðajeGay eXIjnUvkMriténfamBl GKÁisnIEdl)anbBa©ÚleTAkñúgGaKuydUcKña 
GaKuyenaHRbEhlCaminman bBaðaGVIeT . RbsinebIvulEm:tbgðajnUv kMritmYyx<s;Cag kMrit-
Edl GIuRdUEm:t  )anbgðajRbEhl CaGaKuyenaHxUcehIy.                              

 

CMhankñúgkarRtUtBinitükMritTwkGasuItedayeRbIR)as;GIuRdUEm:t    

1> ebIkKMrbGaKuy 
2> RtUvRtYtBinitü[)anc,as;fapøakenAkñúgbnÞb;GaKuysßitkñúgvtßúrav 
3> dak;GIuRdUEm:teTAkñúgbnÞb;GaKuy ehIykUrTwkGasuItedayRbugRby½tñ 
4>  PaBravsßitenAkñúgkMritmYyEdlxusKñaBwgEp¥keTAelIPaBxab;énTwkGasuIt 
niglT§PaBénkar TTYlykfamBlrbs;bnÞb;nImYy² 

sßanPaBénkarpÞúkrbs;GaKuy 
brimaNfamBlEdlrkSaenAkñúgGaKuyRtUv)aneKehAfa sßanPaBénkarpÞúkrbs;;GaKuy (SOC). 

]TahrN_ 5>1 Ca]TahrN_mYyén sßanPaBénkarpÞúkrbs;;GaKuy (KAMWORKS). 

 

 

lMhat; 13 (KAMWORKS) 
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etIsßanPaBénkarpÞúkrbs;;GaKuyes μ Irbu:n μanbnÞab;BIeRbIR)as;Gs;ryeBl…? ebImuneBleR-
bIR)as;sßanPaBénkarpÞúkrbs;;GaKuyesμ Ir 100 

 

 

5>2>3 kaEfTaMGaKuy 

vamanktþa bIy:ag edIm,IEfTaMrbs;GaKuysULa³ 
• EfrkSaGaKuyeGay)ans¥at³ RbsinebIEpñxagelIénGaKuymansPaBkxVk; kareRcHsuI 

nwgcab;epþImkøayeTACabBaða ehIyfamBlGKÁisnInwgcab;epþImFøak;cuHbnþitmþg²BIkarP¢ab; 
rbs;GaKuyEdlbNþalmkBIPaBkxVk;. edIm,IeFVIkarsMGatGaKuyeyIgRtUveRbIEt Twks¥at 
ehIynigRkdasTn;²Etb:ueNÑaH minRtUveRbIR)as;TWksab‘U b¤TwkGMbileT,Iy. 

• kareFVIetsþbnÞb;GaKuynImYy²CamYynwgGIuRdUEm:tbnÞb;GaKuynImYy²KYrEtRtUv)an vas;GMBI 
PaBdUcKañenAeBlvas;CamYynwgGIuRdUEm:t. RbsinebIbnÞb;mYy b¤eRcInRtUv)anvas;manPaB 
xusKñaxøaMgBIbnÞb;epSg² eTot vamann½yfaGaKuyenaHcab;epþImxUc . 

• rkSabnÞb;GaKuyeGaymanTwk¬kMhab;¦eBj³ bnÞb;GaKuynImYy²KYrEtRtUv)anRtYtBinitü 
ya:gehacNas;mþgkñúg1Ex ehIyCaBiessrkSa[vas¥atCanicedaybEnßmTwkRbsinebI 
kMhab;x<s;elIskMrit .  

sMKal; ³ bnÞab;BIGaKuyRtUv)aneKbBa¢ÚlGasIutrYcmþgehIy GñkminRtUvbEnßmGasuItmþgeToteT 
RbsinebI GñkbEnßmluHRtaEtTwkGasuIenAkñúgGaKuyrIg . 

5>2>4 kareFVI[GaKuymansmPaB 
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enAeBlEdlGaKuybgðajBIPaBepSg²KñaenAkñúgbnÞb;nimYyrbs;GaKuy vabgðajfaGaKuycab; 
epþImexSay. eKRtUvbBa©ÚlGaKuy[elIskMrit EdleKehAfa kareFVI[GaKuymansmPaB . 
edIm,IeFVIeGaymansmPaBrvagbnÞúknImYy²enAkñúgGaKuy caM)ac;bBa©Úl[yWtedaybBa©Úl 
GaKuy[elIskMrit GacbBa©ÚlePøIg)antamtMrUvkar eRBaH]bkrN_RtYtBinitüelIkarBarkMu[ 
bBa©ÚlelIs. manmeFüa)aymYyedIm,IbBa©ÚlGaKuy[elIskMritP¢ab;pÞal;BIpÞaMgkB©ak;sULa 
eTAnwgGaKuy. kareFVI[mansmPaBenHKYrEteFVIenAéf¶manBnøW. GñkGacdwgenAeBlEdl 
GaKuymansmPaB eRBaHmanBBuHtUc²EdlmanCarUbragenAkñúgbnÞb;GaKuy ehIymantg;süúg 
RbEhlCa 14>5v:ul. ehIyGaKuyGacmankMedAtic ya:gticbMputeRbIeBlevlaeBjmYyéf¶ 
edIm,IeFVI[RbsiT§PaBsmPaBekItmaneT,Ig.  
6 ExScMlg 

6>1 esckþIepþIm 

mUlehtuEdleFVI[)at;bg;sMBaFKWbNþalmkBIbMBg;TwktUc EdleFVI[manersuIsþg;x<s;ehIy 
sMBaF CaeRcInRtUv)aneRbIR)as; KWRKan;EtsMrab;rkSaTuklMhUrTwkenAkñúgbMBg;enaHEtb:ueNÑaH.  
enAkñúgRbB½n§GKÁisnIRbsinebIExSePIøgtUc enaHtg;süúgRtUv)at;bg;ehIy]bkrN¾enaHGacnwgmin 
GacTTYl)antg;süúgRKb;RKan;sMrab;eRbIR)as;Edr. ehtuplEdleFVI[mankar)at;bg;tg;süúg 
KWExSePøIgmanmuxkat;tUcEdleFVI[manersIusþgx<s;ehIyfamBlGKÁisnICaeRcInRtUv)aneRbIR)as; 
RKan;EtedIm,IrkSlMhUrGKÁisnIenAkñúgExSePIøgEtb:ueNÑaH . 

kareRbIR)as;RbB½næmin)anl¥cMeBaHExSePøIgmanTMhMtUc edIm,Iyl;dwgBIsar³sMxan;BIkartP¢ab; 
bNaþjExSePIøgRtUv)aneRbIR)as;sMrab;kartMeT,IgRbB½næsULa 12vul b¤24vulRtUvEtmanmuxkat; 
ExSFMCagePIøgEdleRbIedIm,IbB¢ÚanfamBl 240vul RbB½n§GKÁisnITIRkug . 

6>2 TMnak;TMngén)a:ra:EmtbNþajExSePøIg nigkar)at;bg;GanuPabGKÁisnI 

muxkat;ExS  
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ExSePIøgmanmuxkat;tUcGacpþl;famBltictYceTA[]bkrN_eRbIR)as;. edIm,Imantg;süúgx<s; 
eKRtUvkarpÞaMgsULaeRcInRtUv)antMeT,IgeFVI[cMNayéføedImkan;EteRcIn. RbsinebIeRbIR)as; 
ExSePøIgmanmuxkat;FMxaMøg tg;süúgTabRtUvkarCMrujGKÁisnIqøgkat;ExStUc k¾b:uEnþkarcMNay 
éføedImeTAelIExSkan;Etx<s;. TMhMd¾RtwmRtUvrbs;ExSePøIgnwgpþl;[mansmPaBrvagkarcMNay 
elIExSFMCamYynwgkar)at;bg; nig karcMNayeRcIneTAelIpÞaMgsULanigGaKuy . 

RbEvgExS  
eKeRbItg;süúgx<s;edIm,Ipþl;famBleTA[]bkrN_eRbIR)aselIExSePIøgmanRbEvg EvgCagRbEv-
g xøI. RbsinebIeRbIR)as;tg;süúgx<s; enaHRtUvcMnayelIkarTijpÞaMgsULanigGaKuyéføedIm 
kan;Etx<s;. edim,IcMNaytic ExSePøIgKYrman RbEvgxøI .  

TMlaktg;süúgEdlbNþalmkBIRbEvgExS  
GanuPaBEdl)at;bt;bg;elIExS KWersIusþgrbs;ExS. vaRtUvkartg;süúgbB¢ÚanfamBlqøgkat;ExS 

nigersIusþgrbs;ExSEdlman tg;süúgx<s;RtUvkarCacaM)ac;. birmaNtg;süúgEdlRtUvkar 

edIm,IbB¢ÚanfamBlqøgkat;ExS ehAfa TMlaktg;süúg. 

c,ab;TI 1 kMueRbIExSePøIgEvgCagRbEvgEdlRtUvkar 

c,ab;TI 2  tMélTMlaktg;süúgsMrab;RbB½næ 12v:ul minelIsBI 0>5v:ul. tMélTMlaktg;süúg 

sMrab;RbB½næ 24v:ul minelIsBI 1v:ul.  

1 brimaNGKÁIsnIrt;kñúgExSrePøIg 

2 muxkat;ExSr ¬KitCamIlIEm:Rtkaer: ¦ 

3 RbEvgExSr ¬KitCa Em:Rt¦ 

c,ab;TI 3 

eRbIR)as;RbePTExSrePøIgeGayRtUveTAtamkargar.  ExSrePøIgeRbIsMrab;bgáb;RtUvEtmanGiusULg; 
EdlFn;nwgkarkb;eRkamdI. ExSrePIøgEdldak;RtUvnwgBnøwRBHGaTitüRtUvEtmanGIusULg;EdlFn; 
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nigGakasFatuxageRkA)anl¥. ExSrePøIgEdlmanGIusULg;Fn;nigGakasFatuxageRkA)anl¥ 
minRtUvkb; rW dak;eGayRtUvnigBnøWRBHGaTitükñúgkMLúgeBlyUrenaHeT. 
 

6>3 RbePTExSrePøIg 

fVIebITMhMExSCamUldæanRKwHsMxan;bMput manExSrCaeRcInRbePTxus²KñaeTAtambridæanepSg²Kña 

ExSrcMlg   

elahFatuEdlGaccMlgGKÁIsnI)anRtUv)aneKehAfa ExSrcMlg.  

eTaHbICaExSrePøIgeFVIBIExSrcMlgGaluymIjÚmExSrePøIgEdleRbIR)as;pÞH  ehIy nigeRbIR)as;tam 
kEnøgeFVIBaNiC¢kmμ CaTUeTAKW ExSrTg;Edg. 

ExSrTg;EdgmanlkçNrwg CaTUeTARtUv)aneKeRbIR)as;enAtampÞH. vamanExSrcMlgTg;Edgrwg 
mYyEdlsßitenAkñúgbMBg;GIusULg;mYy¬rUbPaBTI 57>b¦. ExSrEdlmanlkçNrwgCaFmμtaman 
tMélefak b:uEnþvarwg ehIyRbsinebIeyIgBt;eTA Bt;mk vanig)ak;. 

      

rUbTI 57 RbePTExSrcMlg (UNESCO manual) 

eKeRbIExSrePøIgEdleFVIeLIgBIsrésExSrtUc²CaeRcInrMubBa©ÚlKñaCa)ac;kñúgrnæGIusULg;. vaRtUv )an 
eKehAfarbMuExSrBIeRBaHvaeFVIeLIgBIsrésExSrtUc²CaeRcIn ¬ rUbTI 57/ a¦. eTaHbICa 
srésnimYy²tUcEtsrésTaMgenaHRKb;RKan;;ruMbBa©ÚlKñabegáIt)anCaExSrEtmYy Edl 
manTMhMesμ Ir nigExSrrwgmYyEdr. ]TahrN¾RbsinebIsrésnimYy² manTMhM 0>1 
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mIlIEm:Rtkaer:/ enaH srésExSrcMnYn 25 nigeRbIbegáIt)anExSrmYysrésmanmuxkat; 2>5 
mIlIEm:Rtkaer:. GtßRb eyaCn_d¾sMxan;énExSrsþg;daKWGacbt;Ebn)anrbs;va.  
CalkçNGKÁIsnI minmanPaBxusEpøkKña rvagExSrrwg nig ExSrrbMu EdlmanTMhMb:unKña. ExS 
rwgmantMélefakehIyl¥sMrab;karbMBak;CaGcié®nþ. ExSrbMuCaTUeTAl¥bMputsMrab;kareRbIR)as; 
NamYyEdl ExSrePøIgminRtUv)aneKbMBak;nigkEnøgNamYyCaGcié®nþ. 
GuIsULg; 
GIusULg;enAelIExSr KWdak;kñúgeKalbMNgsMxan;edIm,IkarBareRKaHfñak;karb:HKñaéncrnþGKÁIsnI  
dUecñHKμankar)at;bg;crnþGKáIsnItamryHkarlicFøayeTAtamsMParEdlenACMvijExSr. 
GIusULg;dak;edIm,IeGaymansuvtßiPaBpgEdr ¬ rUbPaBTI 58 ¦. cMeBaHpÞaMgBnøWRBHGaTitü 
mantg;süúgTab eRKaHfñak;GKÁIsnIqk;KWmingaynigekIteLIgeT EtGKÁIP½y rW ePøIgeqHpÞH 
GacekItmaneLIgRbsin ebIExSrEdlmanGIusULg;minl¥ ¬qøgePøIg¦. 
ExSrePøIg 
karrYmpSMrvagExSnimYy²EdlmanGIusULg;eGayeTACaExSrEtmYy RtUv)aneKeGayeQ μaHfa 
ExSrePøIg. CaFm μtakarrt;ExSrePøIgenAkñugpÞHeKeRbIExSrePøIgEdlmanExSrcMlgBIdac;BIKña ¬rUbTI 
58 ¦. ExSrePøIgmanExSrcMlgbI rW eRcInk¾manEdr  ExSrePøIgEdlmanExSrcMlgeRcInman 
GIusULg;BIRsTab;. GIusULg;RsTab;eRkARsbelIExSrePøIgdak;CamYyKñaCaeRcIn ehIyGIusULg; 
xagkñúgCaRsTab;RsbelIExSrePøIgnImYy²dac;BIKña. sMrab;ExSrePøIgkñúgpÞH man2ExScMlgman 
KuNsm,tþieRcInCagkareRbIExSrePøIgEdlmanExSrcMlgEtmYy cMnYnBIr. 
 

 

rUbTI 58 ExSePøIgEdlmanExScMlgBIr (adapted from UNESCO manual) 
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6>4 kareRCIserIsmuxRtwmRtUvénExS 
tamry³c,ab;énExScMlgmanlkçx½NÐ 3 kñúgkareRCIserIsExSePøIgeGay)anRtwmRtUv. 

 1 crnþEdlqøgkat;ExS  

 2 muxkat;ExS ¬ KitCa mIlIEm:Rtkaer: ¦  

3 RbEvgExS ¬ KitCa Em:Rt ¦ 

CaTUeTA man2krNIkñúgkarKNnamuxExSeGay)anRtwmRtUvsMrab;eRbICamYyRbB½næsULatampÞH  
• karKNnamuxkat;ExS 
• kareRbIR)as;tarageRCIserIsExS 

 

6>4>1   karKNnamuxkat;ExS 

TMhMmuxkat;ExSePøIgGacKNnatamrUbmnþ 
2

2( ) c

loss

L PS mm
Uη κ
×

=
× ×         6.1

 

Edl³ A  Camuxkat;ExS (mIlIEm:Rtkaer:) 

Lc CaRbEvgExS = RbEvgExSviC¢man ÷ RbEvgExSGviC¢man/ RbEvgExSeTAehIynigmk 
(Em:Rt) 

P famBldwkCBa¢ÚntamExS (va:t;) 

V RbB½nætg;süúg (vu:l) 

k  emKuN ¬Tg;Edg kcu=56; GaluymIjÚm kAl=34, KitCa¬ Em:Rt/GUmEm:Rtkaer: ¦ 

eKcat;Tukfa lc =2 x L ¬RbEvgBitR)akd/ ]TahrN¾ ExSrvagGaKuy nig GMBUl 
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2
2

2( )
loss

L PS mm
Uη κ

× ×
=

× ×         6.2

      

RbsinebI  3 5%lossη = ÷  KWl¥RbesIsMrab;RbB½næbnÞHRsUbBnøWRBHGaTitü  ¬kñúgkarKNnaeKyk 
ηloss témø 4 PaKry ¦ TMhMBitR)akdmYyénExSrcMlg Tg;Edg nig GaluymIjÚ:m 
RtUv)anKNna³ 
 

S (mm2) = 0.006x L (m) x P (W),  sMrab;ExSrcMlgTg;Edg     6>3 

S (mm2) = 0.010x L (m) x P (W),  sMrab;ExSrcMlgGalumIjÚm   6>4 

rW eday P=UxI 

S (mm2) =    0.074 x L (m) x I (A), sMrab;ExSrcMlgTg;Edg 

S (mm2) =    0.123 x L (m) x I (A) sMrab;ExSrcMlgGalumIjÚm   6>5 

cMeBaHrUmmnþxagelI ebIeKdwgGanuPaB ¬KitCava:t;¦ ebIeKdwgcrnþ¬KitCaGMEB¦ eKeRbIrUmmn 
xageRkam. 

enAkñúgesckþIbEnßm2bgøajBItaragénTMhMExSrCak;lak;EdleFVIGMBITg;Edg 
EdlbegáIteLIgeday karKNnatamrUbmnþ. dUcKñaEdr 
cMeBaHtaragénTMhMExSrsMrab;RbePTepSgeTot énExScMlg nig RbBæ½ntg;süúgNamYy. 

]TahrN¾ 6>1 manesoKVImYyEdlmanGMBUlRtUvkarcrnþ 4GMEB edIm,IdMenIrkar ehIyEdlman 
cMgay 5 Em:Rt BIGaKuy eyIgGac 
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rUbTI 59 ]TahrN¾énesoKVIbMPøWFmμtamYy (adapted from KAMWORKS) 

KNna 

S (mm2) = 0.074 X 4 GMEB X 5 Em:Rt 

S =    1.48 mIlIEm:Rtkaer: 

ehIycMeBaHkareRCIserIsExSlkçNsþg;daenAtamTIpSarEdlGayeRbIR)as;)anKWesμ I rW FM Cag 
1>48 mIlIEm:Rtkaer:. kñúgkrNIenH ExSlkçNsþg;da 1>5 mIlIEm:Rtkaer: KWGaceRbIR)as;)an. 

sMKal; eyIgRtUveRbIRbEvgRtUveFVItamkarBit ¬ emIl]TahrN¾ kñúgrUb 60 ¦ 

 

rUbTI 60 RbEvgExSBitR)akd (adapted from UNESCO manual) 
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6>4>2 kareRbIR)as;tarageRCIserIsExS 

tMélBitR)akdenAkñúg {TMhMBitR)akd} taragTI 3 KWRtUv)anKNnatamrUbmnþ ¬6>1 sMrab; 
ExScMlgTg;Edg¦ taragénExS CaTMhMExSsþg;daEdlmanenAtamTIpSar ¬emIltaragTI3¦. 
taragTI !-@ sMrab;eRbICamYynwgtg;süúgGaKuy !@v:ul pÞaMgBnøWRBHGaTitünig]bkrN¾epSg² ehIy 
taragTI #-$ sMrab;eRbICamYyRbB½nætg;süúg @$v:ul . 
 

tarag 3 taragExSsþg;da sMrab;eRbICamYyRbB½nætg;süúg !@v:ul (adapted from UNESCO 
manual) 

Load  Wire Length In Meters 
1 2 3 

4 
5 6 7 8 9 10 11 12 13 14 15 Watts  Amperes 

Standard Size Wire Needed (Square Millimeters) 
5     0.42  1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 

10     0.83  1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 

15     1.25  1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 

20     1.67  1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 2.5 2.5 2.5 

25     2.08  1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 2.5 2.5 2.5 2.5 2.5 2.5 
30 

    2.50  1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 2.5 2.5 2.5 2.5 2.5 4 4 

35     2.92  1.5 1.5 1.5 1.5 1.5 1.5 2.5 2.5 2.5 2.5 2.5 4 4 4 4 

40     3.33  1.5 1.5 1.5 1.5 1.5 1.5 2.5 2.5 2.5 2.5 4 4 4 4 4 

]TahrN_^>@ ³ TUrTsSn_B’NeRbIcrnþCab;sIuGanuPaB#0v:at; nigeRbIeRkamtg;süúg !@v:ul. 
cMgay rvag GaKuynigTUrTsSn_manRbEvg #Em:Rt. 

 KNnaTMhMExSEdlRtUveRbIedaydwgfa TMlak;tg;süúgenAcugExSminFMCag 0>%v:ul. 

dMenaHRsay³  

 edayeRbItaragTI3 tamdMnak;kaldUcxageRkam³ 

- cUrGñkemIlenACYrQrRtg;cMnucEdlmanelx #0v:at; ¬RBYjB’NRkhm¦ 

- bnÞab;mkemIlcuHeRkamRtg;RbEvgExSEdlmanelx # Em:Rt ¬RBYjB’Nexov¦ 
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- cMnucCYbéncugRBYjTaMgBIrKWCasþg;daTMhMExSEdlRtUveRbI EdlTMlak;tg;süúgenA 
cugExStUcCag 0>%v:ul . ¬enAkñúg]TahrN_enHeyIgRtUveRCIserIsExSEdlmanTMhM 
!>% mIlIEm:Rtkaer¦ 

taragenHGaceRbIsMrab;eRCIserIsTMhMExSsMrab;P¢ab;BI ]bkrN_eTAGaKuy nigP¢ab;BI GaKuyeTA  
pÞaMgBnøWRBHGaTitü;. 

]TahrN_ ^>#³ TUrTwkkkmYysIuGanuPaB &%v:at; nigeRbIeRkamtg;süúg !@v:ul. KNnaRbEv-
gExS Edl RtUveRbIedaydwgfaExSmanTMhM @>%mIlIEm:Rtkaer ehI-
yTMlak;tg;süúgenAcugExStUcCag 0>%v:ul. 

dMenaHRsay³  

cUremIlBICYrQrRtg;cMnucEdlmanGanuPaB &%v:at; eTAxagsþaMrhUtdl;cMnucEdlExSmanTMhM 
@>%mIlIEm:Rtkaer rYcemIleLIgeTAelIRtg;cMnucRbEvgExS³ eyIg)anRbEvgExSGtibrmaBIGaKuy 
eTATUrTwkkkmanRbEvg%Em:RtEdlTMlak;tg;süúg enAcugExStUc CagrWesμ I 0>%v:ul¬taragTI$¦ . 

tarag 4 karKNnaRbEvgExSGtibrma 
Load  Wire Length In Meters 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
Watts  Amperes 

Standard Size Wire Needed (Square Millimeters) 

… … … …              

65     5.42  1.5 1.5 1.5 2.5 2.5 2.5 4 4 4 6 6 6 6 6 8 

70     5.83  1.5 1.5 1.5 2.5 2.5 4 4 4 4 6 6 6 6 8 8 

75     6.25  1.5 1.5 1.5 2.5 2.5 4 4 4 6 6 6 6 8 8 8 

80     6.67  1.5 1.5 1.5 2.5 2.5 4 4 4 6 6 6 6 8 8 8 

85     7.08  1.5 1.5 2.5 2.5 4 4 4 6 6 6 6 8 8 8 8 

90     7.50  1.5 1.5 2.5 2.5 4 4 4 6 6 6 8 8 8 8 10 

 

6>4>3 eRbItarageRCIserIsExSsMrab;P¢ab;BI]bkrN_eRcIneTAGaKuy 
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sn μtfa Gñkman]bkrN_eRbIR)as;#RbePTEdlP¢ab;eTAnwgExSEtmYydUc)anbgðajkñúgTMB½r xa-
geRkam. ]bmafaGñkmanTUrTsSn_ !  kgðar! nigGMBUlGKÁisnI ! EdlP¢ab;eTAnwgGaKuytamExS 
EtmYy.  ]bkrN_ TaMgenHman):ar:aEm:RtdUcbgðajkñúgrUbPaB ^! . 
kñúg]TahrN_enH ExSRtUv)anP¢ab;Ca # kMnat;esoKVI ³ 
- kMnat;TI!  P¢ab;BIGaKuyeTA ]bkrN_TImYy ¬TUrTsSn_¦ ³ ExSkMnat;enHminRtwmEtpþl;crnþ 
GKÁisnIeTA eGayTUrTsSn_b:ueNÑaHeT Etvak¾pþl;eTAeGay kgðar nig GMBUlpgEdr ¬^0 ÷ @$ ÷ 
!# = (& v:at;¦ . 
- kMnat;TI@  P¢ab;BI]bkrN_TImYyeTA]bkrN_TI@ ¬BITUrTsSn_eTA kgðar¦ ³ ExSkMnat;enHpþl; 
crnþ GKÁisnIeTA kgðar nig GMBUl ¬GanuPaBsrub #& v:at;¦ . 
- kMnat;TI#  P¢ab;BI]bkrN_TI2eTA]bkrN_TI3 ¬BIkgðareTAGMBUl¦ ³ ExSkMnat;enHpþl;crnþ 
GKÁisnIeTAGMBUl ¬manGanuPaB !# v:at;¦ . 
 dMenaHRsaysMrab;krNIEdlP¢ab;CamYy]bkrN_eRcInGaceFVI)antam @ dMnak;kal ³ 

- dMnak;kalTImYy ³ eRbItaragTI# sMrab;KNnaTMhMExSEdlRtUveRbIsMrab;]bkrN_ nImYy² 
RbsinebI ]bkrN_nImYy²RtUv)anP¢ab;KñaeTAvijeTAmk. 

- dMnak;kalTIBIr ³ pÁÜbExSTaMgenaHcUlKña eyIgsegáteXIjfaTMhMExSenaHekIneLIgesÞIrEt 
esμ InwgTMhM sþg;da . 
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rUbTI 61 ]bkrN_ # RbePTRtUv)anP¢ab;eTAExSEtmYy (adapted from UNESCO manual) 

dMenaHRsayGacsegçbdUckñúgtaragTI % xageRkam ³ 
 

 

tarag 5 krNI]bkrN_eRcInP¢ab;eTAnwgExSEtmYy 
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d MN ak ;k al v :at ; Rb Evg ¬Em :Rt¦ m uxk at ;¬Em :Rt k ae r¦ m uxk at ;¬Em :Rt k ae r¦s þg ;d a

GaK uyeTAT UrTsSn_ 60 2 0.80                      

GaK uyeTAkgðar 24 4 0.64                      

GaK uyeTAGMB Ul 13 7 0.61                      

GaK uyeTAT UrTsSn_ 97 2.05                      2.5

TUrTsSn_eTAkgðar 35 1.25                      1.5

kgðareTAGMB Ul 11 0.61                      1.5

d MN ak ;k al T I@  k arP ¢ab ;ExS

d MN ak ;k al T I! k arK N nas Mrab ;]bkrN _m Yy

 

sMKal; ³ 
- viFIenHGaceRbIsMrab;kareRbIR)as;]bkrN_eRcIn eday EbgEckesoKVICakMnat;dUc²Kña . 
-TMhMExSFm μtarbs;GWr:ub@RbePTKW !>%mIlIEm:Rtkaer nig @>% mIlIEm:Rtkaer . 
ExSTaMgBIrRbePTenH mantMélxusKñabnþicbnþÜcb:ueNÑaH ebIeFobeTAnwgtMélsrubén 
RbB½næGKÁisnIBnøWRBHGaTitüEtkar)at;bg;enAelIExSFMmankMritTab . kñúg]TahrN_enHsMrab; 
CMerIsd¾l¥eyIgRtUveRCIserIsExSEdlmanTMhM @>%mIlI Em:RtkaersMrab;RKb;esoKVITaMgGs; . 

6>4>4 TMhMExSsMrab;]bkrN_EdledIredaym:UT½r 

taragv:at;nigGMEBr enAelI]bkrN_GKÁisnIKWCatMélEdleRbIkñúglx½NÐdMenIrkarFmμta. 
]TahrN_ TUrTwkkkmYybgðajGanuPaBRtUvkar ^0v:at; eRkamtg;süúg!@v:ul. 
mann½yfaenAeBl dMenIrkarvaRtUvkarcrnþGKÁisnI %GMEBrBIGaKuy . 
 edayELk m:UT½rGKÁisnIRtUvkarcrnþFMsMrab;dMenIrkardMbUg KWesμInwgeRcIndgéncrnþEdl 
RtUvkarkñúglkçx½NÑdMenIrkarFmμta. edIm,IkarBarnUvTMlak;tg;süúgEdlmantMélFM eyIgRtUv 
eRCIserIsTMhMExSEdlP¢ab;eTAnwg]bkrN_EdledIredaym:UT½r ¬]TahrN_ ³TUrTwkkk m:asIune)ak 
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exaGav nigm:UT½rbUmTwk¦ mantMély:agehacNas;esμ Inwg@dgénGanuPaBrWcrnþEdl]bkrN_ 
sIukñúglkçx½NÑdMenIr karFmμta . 
 

sMKal;³kgðarminRtUvkarcrnþFMsMrab;dMenIrkardMbUgeTehIyvak¾minRtUvkarExSEdlmanTMhMFMEdr .  
 

k,ÜnKNnaTMhMExSTI $ 

ExSEdlP¢ab;BIGaKuyeTATUrTwkkk m:UT½rbUmTwk m:asIune)akexaGav rW]bkrN_EdledIreday 
m:UT½repSgeTotRtUvkarcMlgcrnþGKÁisnIy:agehacNas;es μ Inwg @dgéncrnþkñúgeBldMenIrkar. 
kñúgkareRbItarageyIgRtUvyktMélesμInwg @dgéntMélGanuPaBrWcrnþ EdleRCIserIssMrab; 
]bkrN_EdledIredaym:UT½r . 
 

]TahrN_ ^>$³ TUrTwkkkmYysIuGanuPaB *0v:at;¬rUbPaB $(¦. 
KNnaTMhMExSEdlP¢ab;BIGaKuy Edlmantg;süúg!@v:uleTATUrTwkkkedaydwgfa 
cMgayBITUrTwkkkeTAGaKuymanRbEvg#Em:Rt ehIy TMlak;tg;süúg enAcugExSmantMél tUcCag 
0>%v:ul . 

 dMeNaHRsay 

TUrTwkkk KWCa]bkrN_EdledIredaym:UT½r dUecñH vasIuGanuPaB @ x *0= !^0v:at; 
enAeBlcab;epþIm dMenIrkardMbUg . tamtaragTI # eyIg)an TMhMExSsMrab; GanuPaB *0v:at; ehIy 
manRbEvg # Em:Rt KW !>^mIlIEm:Rtkaer. dUecñH sMrab;GanuPaB!^0v:at;= #>@ mIlIEm:Rtkaer. 
b:uEnþ TMhMExSsþg;daEdl RtUveRbIKW $ mIlIEm:Rtkaer . 

]TahrN_ ^>5 ³KNnaTMhMExSEdlRtUveRbIsMrab;esoKVIxageRkam ¬ KAMWORKS ¦ 
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muxkat;ExS 
cMgay 

eTAGa-
Kuy 

kMrit-
famBl 

(W) 

kMritGMEB
r 

(A) 

muxkat;Ex
S 

(mm2) 

muxkat;ExSrY
m 

muxkat;Ex
S 

sþg;dar 

bnÞHsULa(A
) 

4 120 1000 3,33  4 

kuMBüÚT½ryYréd 
(B) 

8 35 2,92 1,84  2,5 

GaKuy (C) 6,5 155 12,92  5,17  

cMNaMTI1³ muxkat;RbePT B GacbBa¢ÚncrnþeBlpÞúkBIbnÞHsULaeTA kan;kuMBüÚT½ryYréd. 
dUcenHTMhM muxkat;ExSRtUvbUkbBa©ÚlKñarvag (bnÞHsULa-GaKuy) nig(kuMBüÚT½ryYréd-GaKuy) 

(§6.4.3). 

cMNaMTI2³kñúgkarKNnaTMhMmuxkat;ExSnImYy² RtUvEtdwgBIRbEvgBitR)akdBI bnÞHsULa-GaKuy rW 
bnÞúk-GaKuy ehIykñúg]TahrN_enHvaesμ I A+B= 4 + 0,5 =4,5m nig C+ B = 8,5m . 

lMhat;TI21³  KNanaRbEvgGtibrima nigmuxkat;ExS? kñúg]TahrN_enH 
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lMhat;TI22³ ( eyagtam esoePA KAMWKS) 

 -RbB½n§tg;süúg 24V 

 -GMBUl 6W 

 -m:asuInedr 144W 

 -bnÞHfamBlRBHGaTitü 48Wp 

 -RbEvgExS  A=3m 

   B=0,5m 
   C=40m 
   D=5m 

 

va:t; (Watts) crnþFMbMput (A) TMhMExS  muxkat;ExSFMbMput (sþg;dar) 
24 24/12=2A 1,5  

 

 

 

 

 

 

 

 

 

 

 

muxkat;ExS 
RbEv
g (m) 

kMrit-
famBl(W) 

kMritGMEB
r 

(A) 

muxkat;ExSBitR)ak
d (mm2) 

muxkat;ExSrY
m 

muxkat;Ex
S 

sþg;dar 

bnÞHsULa(A)       

GMBUl (C) 
      

m:asuIn (D) 
      

GaKuy (B)       

cMNaM³ ]bkrN_eRbIR)as; EdlP¢ab;nigmuxkat; (D) KWRtUveRbICamYynigm:UT½r ¬m:asuInedr¦ 

lMhat;TI23³  
KNnaRbEvgTMhMmuxkat;ExSFMbMputEdlRtUveRbI?  
GVICaRbEvgmuxkat;ExS? 
TUrTsSn_ 10W,12V 
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muxkat;ExS 2,5mm2 

va:t; (Watts) crnþFMbMput (A) TMhMExS  muxkat;ExSFMbMput (sþg;dar) 
10  2.5  

7 ]bkrN_eRbIR)as; 

7>1 esckþIepþIm 

kardMeLIgRbB½n§famBlBnøWRBHGaTitükñúgeKalbMNgyk eTAeRbIR)as;kñúg 
]bkrN_eGLicRtUnic tamtMrUvkarrbs;eyIgdUcCa GMBUl/ TUrTwkkk/ ]bkrN_cak; vIedGU/ m:aej/ 
viTüú/m:UT½rbUmT½r ehIy]bkrN_eRbIR)as;famBlGKÁIsnImYycMnYneTotEdlTajyk 
famBlRBHGaTitümkeRbI.  

enAeBldMeLIgRbBn§½famBlRBHGaTitüdMbUg eKRtUvKiteTAdl;brimaNeRbIR)as;srubrbs; 
]bkrN_ EtebIsinCacg;dMeLIgcMnYn]bkrN_eRbIR)as;EdlP¢ab;nwgRbBn§½famBlRBHGaTitü 
eyIg RtUv dMeLIgbnÞHfamBlRBHGaTitünigGaKuyeGayFMCagmun. 

RbsinebI]bkN_eRbIR)as;fμ IRtUv)aneKP¢ab;eTAnwgRbBn§½famBlRBHGaTitü eday-
BuM)andMeLIgTMhM rbs;vaenaHGayukaleRbIR)as;rbs;GaKuykan;EtxøI  ehIydMeNIrk-
arrbs;RbBn§½famBlRBHGa Titü rbs;eyIgBuMmanPaBRbRktIenaHeT . 

7>2 GMBUlGKÁisnI  

PaKeRcInén]bkrN_eRbIR)as;KW GMBUlGKÁisnI. eKmanGMBUlGKÁisnI2RbePT³ GMBUlmUl nig 
GMBUlEmRt. GMBUlmUl PøWenAeBlEdlmancrnþqøgkat;mankMedA ¬rUbTI 62 a¦. GMBUlmUlx¢H 
x¢ayfamBl va samBaØmantMélefak. 
 

  (a)                (b) 

rUbTI 62 GMBUlGKÁisnI (a) GMBUlmUl nig (b) GMBUlEmRt    
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GMBUlEmRtmanlkçN³sμ úKsμajCagGMBUlmUlvamanBnøWxøaMgCagGMBUlmUl cMeBaHGanuPaB-

dUcKña.  GMBUlEmRtRtUvkarePøIg DC ecjBIsULa dUcKñanwgkareRbICamYyGaKuy.  

dMeLIgGMBUlenAkEnøgNaEdlcaM)ac; ]TahrN_ enAelIBida Rtg;cMnuckNþall¥bMput ¬rUbTI 

63¦. 

 

rUbTI 63 dMeLIgGMBUlenAkEnøgEdlcaM)ac; 

cUreFVIy:agNa[ExSEdleRbIxøIbMput rwtcMNgExSePøIg 1EmRtmþg; 
7>3 TUrTwkkk 

GñkGaceRbIR)as;TUrTwkkktUcmYyedaydMeLIgGaMgEvkT½rtUcEdlmanKuNPaBl¥ edIm,IbMElg 

ePøIgBI crnþCab;eTACacrnþqøas;. kardMeLIgRbB½næsULaBiessmYysMrab;TUrTwkkktUcmantMél 

efak eRBaHfaePøIgEdlecjGaMgEvkT½reRbIsMrab;EtTUrTwkkkb:ueNÑaH ehIyTwkkksuIePøIgticCag 

tMélFm μtarbs;va. dUcenH eKdMeLIgRbB½næsULa nig GaKuytUcmYy. 

TUrTwkkksuIePøIgeRcInCag GMBUl12 kñúgry³eBl 4em:ag. ebIsineKbEnßm-

TUrTwkkkeTAkñúgRbB½næ sULa RtUvKitfa etIpÞaMgsULa nig GaKuyGacpÁt;pÁg;)anrWeT. 
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rUbTI 64 TUrTwkkksuIePøIgeRcInCag GMBUl 
 

7>4 TUrkøaes 

TUkøaesmansuItNðPaBRtCak;xøaMg dUcenHvaRtUvkarfamBlCaeRcIn. edIm,I[Twkkk nigrkSa 

Gahar eKdMeLIgpÞaMgkBa©k;sULanigGaKuyEdlmanGanuPaBFM ebImindUcenHvaRKan;EtRtCak;. 

eKdMeLIgpÞaMgkBa©k;sULanigGaKuyEdlmanGanuPaBeTVdg sMrab;TUkøaes xusBITUrTwkkk. 

 

rUbTI 65 TUrkøaes 
7>5 vIedGU nigTUrTsSn_ 
eTaHbICa eyIgGacTijk,alcak;vIedGU nigTUrTsSn_EdlvadMeNIrkaredaypÞal;BIRbB½næsU‘La 
k¾eday BYkvaminEtgEtgayRsYlnwgEsVgrkeT. PaKeRcIn vIedGU nigTUrTsSn_ TaMgenaHRtUvEt-
mandMeLIg]bkrN_bMElgfamBlsMrab;bMElgtg;süúgTab crnþCab;rbs;RbB½næ eTAtg;süúgx<s; 
crnþqøas;tamtMrUvkar rbs;vIedGU nigTUrTsSn_. ]bkrN_bMElgenH CaFm μta eKehAfa]bkrN_ 
bMElgcrnþCab;eTAcrnþqøas; GaMgEv:kT½r  EdlvamantMéléfø nigRtUvkarfamBlxageRkA edIm,I 
dMeNIrkarbUkrYmnwgfamBlpþl;eTAeGay]bkrN_eRbIR)as;. GaMgEv:kT½rRtUvmanTMhMRtUvKñanwg 
]bkrN_eRbIR)as; edIm,IeGaykareRbIR)as;famBlRbkbedayRbsiT§PaB nigRtUv )anbiTCa-
mYy]bkrN_eRbIR)as;. 
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rUbTI 66 TUrTsSn_ 
7>6 viTüú nig]bkrN_esþer:GU 
viTüú nig esþer:GU CaTUeTAminGacdMeNIrkaredaypÞal;BIkarpÁt;pÁg;rbs;famBlsULaeT. BYkvaR-
tUv kar]bkrN_bMElgtg;süúg. RbsinebI BYkvaCaFmμtaRtUv)anedatcUlkñúgRbGb;famBl 
GKÁisnI sMxan;Cab;CBa¢aMg/ enaH]bkrN_bMElg crnþCab; eTA crnþqøas;caM)ac;RtUvman GaM-
gEv:kT½r. Rbsin ebIBYkvaCaFm μtadMeNIrkaredayGaKuy ehIymanRcktUcmYysMrab;karpÁt;pÁg; 
enaH ]bkrN_ bMElgtg;süúg crnþCab; caM)ac;RtUvman.  
viTüú nigesþer:GURbEhlCaFmμtasIufamBlticCagGMBUlePøIg. esþer:GUTMhMFM/ Cak;Esþg RbEhl-
CasIu famBlelIsCagGMBUlePøIgBIr b¤bI dUecñH pÞaMgsULaCaeRcInRbEhlCaRtUvkar. 

 

rUbTI 67 viTüú nig ]bkrN_esþer:GU 
 

7>7 ]bkrN_eRbIR)as;epSg² 

ma:sIunsVanGKÁisnI kgðar nigma:sIunbU‘mtUc²RtUv)aneRbIR)as; EteBlxøH]bkrN_bMElgfam 
BlEdlmantMémøéfø nwgRtUvkar. 

qñaMgGu‘tGKÁisnIBiessGaceRbIR)as;)anCamYynwgRbB½næsULab:uEnþBYkvasIufamBlGKÁisnI 
CaeRcIn dUecñH pÞaMgsULad¾FM nigGaKuyd¾FMRbEhlCaRtUvkar RbsinebIqñaM-
gGu‘tRtUv)aneRbICajwkjab;. 
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rUbTI 68 kgðar  
 

]bkrN_GKÁisnITaMgLayGacdMeNIrkaredayRbB½næsULaRbsinRbBn§½vaman TMhMRtwmRtUvnwgpþl; 
famBlGKiÁsnIRKb;RKan;. edaysarEt pÞaMgsULa nigGaKuy mantMéléfø ]bkrN_eRbIR)as; 
EdlsIufamBleRcIn dUcCama:sIunRtCak; qñaMgGu‘tcMhayTwk nig]bkrN_cMGinmðÚb GKiÁsnICaeRcIn 
KWCaFm μtaminRtUv)aneKeRbIR)as;. 

segçb 

kñúgkareRCIserIs]bkrN_sMrab;eRbIR)as;CamYyRbB½næsULavaRbesIrbMput kñúgkareRCIsyk 
]bkrN_TaMgLay EdlRtUv)aneKbegáItsMrab;famBlRbB½næsULa. tMrUvkartg;süúgrbs; 
]bkrN_ RtUvEtRtUvKñaCamYynwgtg;süúgrbs;GaKuy elIkEl-
gEt]bkrN_bMElgfamBlRtUv)an tMeLIgpgEdr. 
]bkrN_eRbIR)as;minRtUvbEnßmcUlkñúgRbB½næsULa edayK μankarbEnßmcMnYnpÞaMgsULanigTMhM-
rbs;GaKuyeT edIm,IedaHRsaytMrUvkarekIneLIgénbrimaNfamBlGKÁIsnI. 

8 karKNnaTMhMrbs;RbBn§½sULa 

8>1 esckþIepþIm 

edIm,IeGayRbB½næsULadMeNIrkar)anl¥ karkMNt;TMhMxñatrbs;pÞaMgsULa nigGaKuyRtUvEt 
sIuKñaCamYynwgfamBlRtUvkarrbs;]bkrN_eRbIR)as;. edaysarEt pÞaMgsULa nigGaKuyman 
tMéléfø CaFmμtakñúgkarsnSMR)ak;eyIgeFIVya:gNatMeLIgpÞaMgsULa ticbMput nig GaKuytUc 
bMput. viFIenHKW minsUvGnuvtþn_ nigvaminR)akdCasnSMR)ak;eTBIeRBaHRbBn§½sULaEdlva 
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manTMhMtUcsMrab;pÁt;pÁg;]bkrN_ vamindMeNIrkarRtwmRtUveT ehIyGaKuynwgRtUv)anCMnYs 
CaerüWykñúg tMélx<s;. 
karkMNt;TMhMxñatrbs;RbBn§½ rYmmandUcxageRkam ¬sUmemIltarag eBjeljenA annex 5¦³ 

karkMNt;TMhMxñatrbs;pÞaMgsULa 
karkMNt;TMhMxñatrbs;GaKuy 
karkMNt;TMhMxñatrbs;]bkrN_RtYtBinitü 
karkMNt;TMhMxñatrbs;ExSePIøg 

 

8>2 karKNnaTMhMxñatRtwmRtUvrbs;pÞaMgsULa 
]bkrN_eRbIrgVas;KitCa v:at;-ema:g¬Watt-hours¦ nigpÞaMgsULa begáItfamBl vas;KitCa v:at;-
ema:g¬Watt-hours¦. kñúgRbBn§½sULaRbsinCapÞaMgsULamanTMhMtUceBk vamins‘ak ¬bBa©Úl 
ePIøg¦GaKuyRKb;RKan;Caerogral;éf¶eT CIviteRbIR)as;GaKuynwgRtUv)anfycuH CagRbBn§½sULa  
Edl mansmtßPaBpÞaMgsULaRKb;RKan;. 

8>2>1 famBlGKÁisnI)at;bg ; 

esÞIrEtRKb;RbBn§½sULafamBlEdlTTYl)anBIpÞaMgsULadMbUgRtUv)anpÞúkkñúgGaKuy munnwgRtUv 
)anbBa©ÚneTA]bkrN_eRbIR)as;. vaEtgEtmankar)at;bg;famBlkñúgGaKuy. famBlEdl 
)at;bg;enHRtUv)anpþl;edaypÞaMgsULaEtminGacdl;]bkrN_eRbIR)as;. bEnßmBIenHfamBl 
tictYc KWEtgEt)at;bg;enAkñúgExSePøIg nig]bkrN_RtYtBinitü eTaHbICaExSePøIgmanTMhMRtwmRtUv 
nig ]bkrN_RtYtBinitü dMeNIrkarRtwmRtUvk¾eday. 
kar)at;bg;kñúgExS/ enAeBlkMnt;TMhMxñatrbs;ExS eyIgRtUvR)akdfa kar)at;bg;tg;süúg 
KWRbEhl ^°. enHmann½yfa eyIgRtUvkat;bnßyTinñplpÞaMg Solar edayemKuN Vl=0,96 . 
kar)at;bg;kñúgkarbMElg kñúgdMeNIrkarbMElgCak;EsþgénfamBlGKÁisnIeTACaKImI ehIyRtlb; 
vij mþgeTotCafamBlGKÁisnI EdlekIteLIgkñúgGaKuy EtgEtmankar)at;bg;famBl 
ekIteLIg. kñúgkarGnuvtþn_ !0°énkar)at;bg;TaMgenHGacTTYlyk. vakat;bnßyTinñpl 
ma:suInePIøgeday emKuN Vc=0,90. 
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kar)at;bg;kñúgkarEkéxeGayRtwmRtUv ¬kartMerobminRtUv¦ kar)at;bg;TaMgenH KWCalT§pl 
mkBIkMrit tg;süúgERbRbYlkMLúgeBldMeNIrkar. ]TahrN_ tg;süúgGaKuyGaRs½yeTAnwg 
sItuNðPaBrbs;va nigkars‘akrbs;va. enHmann½yfa ma:suInePøIgCaerüWydMeNIrkar 
xageRkAcMNucfamBlGtib,rma EdlRsbeBlnwg vaGaRs½ynwgkaMBnWø nigsItuNðPaB. 
PaBrsat; minefréntg;süúg RtUv)anehAfa kartMerobminRtUv EdlRtUv)anélsμan 
sMrab;kar)at;bg;famBlCamFüm !0°. dUecñH emKuNén kar)at;bg;bEnßm KW  Vm=0,90. 
emKuNkar)at;bg;srub³ 

0.96 0.9 0.9l c mV V V V= × × = × × = 0.78;      8.1 

 

vasmehtupl nwgniyayfa sMrab;RKb;tMrUvkar]bkrN_ 100 v:at;-ema:g ¬ Watt-hours ¦ 
ya:gehacNas; 130 v:at;-ema:g ¬Watt-hours¦ RtUv)anpþl;edaypÞaMg Solar. 30 v:at;-
ema:g  ¬Watt-hours¦ bEnßm KWRtUv)an)at;bg;kñúgGaKuy ExSePøIg nig ]bkrN_RtYtBinitü. 
8>2>2 emKuNsMrab;pÞaMgkB©ak; 

emKuNsMrab;pÞaMgkBa©k; (PGF) 

kñúgRbeTsGPivDÆn_tictYcbMput CaerüWyTinñn½yerobCataragsMrab;gayyl;minmaneT. edIm,I 
):an;sμanTinñplfamBlénpÞaMgsULa TIenHeKeRbI emKuNsMrab;pÞaMgkBa©k; (PGF)³ lT§PaB 
1Wp edIm,IbegáItfamBlGKÁisnIRbcaMéf¶sMrab;sßanPaBGakasFatuxøH (UNESCO manual). 
PGF rab;bBa©ÚlRbsiT§PaBrbs;pÞaMgsU‘LaBak;Bn§½ ¬tMrg;Tisrbs;pÞaMgsULa FUlIdIenAelIva sI-
tuNðPaB 
GaRs½ynwgTinñplfamBl¦nigRbsiT§PaBénsßanPaBPUmisaRsþkñúgtMbn;¬BnWøRBHGaTitü¦. 
CaRbhak;RbEhl PGF GacKNnatamrUbmnþdUcxageRkam³ 

2PGF LDSR(kWh/m ) Panel efficiency (%)= ×    8.2 

kñúgrUbmnþenH LDSR KWCakaMBnWøRBHGaTitüRbcaMéf¶tictYcbMput ¬KitCa kWh/m2/day ¦ éntMbn; 
kñúgqñaM. ]TahrN_ LDSR=4.58 kWh/m2/day sMrab;TIRkug VientianeénRbeTsLav PDR 
kñúgExsIha. CaEbbEpn RbsiT§PaBpÞaMgsULaKWRbEhl ^$° ¬sUmemIltaragTI ^¦ 



Promotion of the Efficient Use of Renewable Energies in Developing Countries  
EIE-06-256 REEPRO 

 

75 

tarag 6 RbsiT§PaBRbB½næsULa (Dolbelman, 2007) 

 lMdab;(%) témøKMrUr (%) 

kartMrg;TisEdlminRbesIrbMput 5-10 5 

FUlIdIenAelI pÞaMgsULa 5-10 5 

RbsiT§PaBsItuNðPaBelI pÞaMg Solar 
0-20 16 (at 60oC) 

kartMerobminRtUv 
5-15 10 

kar)at;bg;elIpÞaMgsULasrub 
 36% 

RbsiT§PaBpÞaMgsULa  64% 

 

dUecñH cMeBaHTIRkug Vientiane ³ 
PGF=4.58 x 64% =    2.93 

mann½yfa³ 1Wp énpÞaMgsULaGacbegáItfamBlGKÁisnIya:gehacNas; 2.93 Wh v:at;-ema:g 
RbcaMéf¶. 
kñúgtaragelx & bgðajBIniymn½yénGakasFatuKMrUrxøH² nig CaerogKñaCamYy PGF. 

tarag 7 karkMnt;GakasFatu nig  PGF epSgeTot  (UNESCO manual 2001)  

RbePTGakasFatu EbbEpnénlkçN³sm,tþi PGF 

1 manBnøwxøaMgCagGakasFatutMbn;RtUBic edaysarry³eBl éf¶ 
yUrehIyemXK μanBBk rw manbnþicbnþÜcry³eBl 3 eTA 4éf¶ 
b:ueNÑaH. 

3>86

2 CaGakasFatutMbn;RtUBicEdlmanBBkxøH²esÞIrEtral;éf¶. kar 
RKb;dNþb;edayBBksuT§manry³minelIsBI 5éf¶eLIy. 

3>43 

3 manBBkBI 5 eTA 7 éf¶CaeTogTat; b:uEnþeBlxøHk¾manemX 
RslHBI3 rw eRcInéf¶pgEdr. 

3>00 
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4 manBBkeRcIn cab;BI 10éf¶ rw k¾eRcInéf¶ekIteLIgCaeTogTat; 
nig kRmmanéf¶NaEdlemXRslHeLIy. 

2>57 

 

segçb 
pÞaMgBnøWRBHGaTitüRtUv)antMeLIgedayKitBIkareRbIR)as;famBlCuMvijtMrUvkarRbcaMéf¶ tageday  
E (kWh/day).  

PV
EP

PGF V
=

×
;          8.3 

eday  V =    0.78  dUecñH 1 / V =   1.3  

eyIg)an 1,3
PV

EP
PGF
×

= ;        8.4 

enAkñúgtaragTI7man 5CMhankñúgkarkMnt;TMhMkBa©k;famBlRBHGaTitüepþatsMxan;eTAelIkar eRbI 
R)as; PGF. ]TahrN_³ karbgðajBIkarKNnatMrUvkarfamBlRbcaMéf¶ nigkarkMNt; 
TMhMkBa©k;famBlBnøWRBHGaTitüsMrab;suxPaBsaFarN³enAkñúgRbeTsLav. 
8>2>3 karkMNt;TMhMpÞaMgkBa©k;RBHGaTitü 
kñúgtarag 8 man 5cMnuckñúgkarkMNt;TMhMkBa©k;famBlBnøWRBHGaTitü. 
tarag 8 5CMhankñúgkarkMnt;TMhMkBa©k;RsUbBnøWRBHGaTitü edayeRbI PGF (adapted 

from TTM_UNESCO 2001) 

CMhanTI1 KNnatMélfamBl¬v:at;em:ag¦kñúgmYyéf¶EdlsuIeday]bkrN_eRbIR)as;nImYy² 
CMhanTI2 bEnßm famBl¬v:at;em:ag¦EdlcaM)ac;sMrab;]bkrN_TaMgGs; edIm,ITTYl)an 

famBl ¬v:at;em:ag¦srubkñúg 1éf¶ EdlfamBlEdlEfmenaH)ansuIeday 
]bkrN_TaMgenaH. 

CMhanTI3 KuNfamBl¬v:at;em:ag¦srubrbs;]bkrN_TaMgGs; kñúg1éf¶ nwg 1>3 
edIm,ITTYl)antMélfamBl¬v:at;em:ag¦srubkñúg1éf¶ ehIydac;xatRtUvEtpÁt;pÁg; 
edaybnÞHfamBlRBHGaTitü. 

CMhanTI4 EckfamBlsrubkñúg1éf¶ ¬v:at;em:ag¦ nwg PGF tamtMbn;rbs;Gñk. 
CMhanTI5 EcktMél Wp GnuPaBsrubrbs;kBa©k;RsUbBnøWRBHGaTitü Wp rbs;kBa©k; 

RsUbBnøWRBHGaTitünimYy². dUecñH eyIgTTYl)ancMnYnpÞaMgkBa©k;RsUbfamBl 
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BnøWRBHGaTitü. 
KNnafamBlEdlsuIeday]bkrN_eRbIR)as;sMrab;mYyéf¶ 
edIm,IKNnacMnYnpÞaMgBa©k;BnøWRBHGaTitüRtUvKñanigfamBlsMrab;éf¶nImYy² dMbUgcaM)ac;RtUvdwg 
cMnYnfamBlCav:at;em:agEdlRtUvkareday]bkrN_TaMgGs;enaHCaerogral;éf¶. bnÞab;mktMeLIg 
cMnYnrbs;vaedIm,ITUTat;eTAnwgkMhatbg;famBltamExSr nigkñúgGaKuymuneBlEdlvamkdl; 
]bkrN_eRbIR)as;. 

 
]TahrN¾³ KNnaTMhMpÞaMgkBa©k;BnøwRBHGaTitü sMrab;eRbIR)as;CamYynwg]bkrN_dUcEdl)an 
erob rab;dUcxagelI³ 
CMhanTI1: famBlRbcaMéf¶sMrab;]bkrN_nImYy²eRbIR)as; 

]bkrN_ 
(bnÞúk) 

tg;süúg 
(V) 

GanuPaB 
(W) 

cMnYnem:ageRbI 
R)as;RbcaMéf¶ 
(hours) 

famleRbIR)as;RbcaMéf¶ 
(Wh=Powerxhours) 

cMNaM 

GMBUl 12 6 4 24  

TUrTsSn_ 12 48 5 240  

viTüú 12 20 3 60  

…… …. …. …. ….  

CMhanTI2: famBleRbIR)as; 
srubRbcaMéf¶ 

74  W 
 324      Wh 
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CMhanTI3³ famBlsrubEdlkBa©k;famBlBnøWRBHGaTitücaM)ac;RtUvpÁt;pÁg;eGayral;éf¶ 
 PV(Wh)=CMhanTI2 x 1.3 

famBlsrubEdlpÞaMgBnøWRBHGaTitüRtU-
vpþl;eGayral;éf¶ 

 421 Wh 

CMhanTI4³ cMnYnv:at;srubGtibrmaEdlkBa©k;famBlRBHGaTitüRtUvkarCMhanTI3/ PGF  (in 
Wp) 

kñúgkrNIEdl Vientiane mantMélFM: PGF=2.93 
 144 Wp 

CMhanTI5³cMnYnsrubénbnÞHfamBlRBHGaTitüEdl)aneRbI³ CMhanTI4³ cMnYnTMhMbnÞHfamBl 
RBHGaTitüEdlGacTTYlyk)an.  

tMeLIgtMéleGayxitCitelxEdlFMbMput 
   2.88  3 x 50 Wp =150 Wp RbsinebI 50 Wp bnÞH)aneRbIR)as; 

RbsinebI 75 Wp bnÞH)aneRbIR)as;    1.92  2 x 75 Wp = 150 Wp 

 

8>3 karkMNt;TMhMGaKuy 

GaKuyRtUvkareRbICacaM)ac;BIeRBaHfa ]bkrN_TaMgGs;eRbIR)as;famBlGKÁIsnIenAxN³eBl 
epSgKña ehIyeBlxøHKμanvismPaBCamYynwgfamBlEdlbnÞHfamBlRBHGaTitüGacplit)an 
enaHeTotpg. GaKuycaM)ac;RtUvmankMriténkarsakfamBly:agCak;lak; nigmanTMhMpÞúk 
Bl)aneRcInRbsinebIeRbIR)as;CamYy cMeBaHRbBn§½EdlRtUvkarfamBleRbIEdlmanPaBsuRkit 
enaH edIm,IkarBarkarraMgsÞHéndMeNIrkarenAeBlyb; rWenAeBléf¶EdlmanBBk. enAkñúg 
karkMNt;TMhMGaKuy eKcaM)ac;dak;GaKuyEdlGacpÞúkfamBl)aneRcInya:gehacNas;k¾Gac 
eRbIR)as;)an5éf¶edaymin)ansakfamBl. enAtMbn;EdlmanBBkeRcInRtUvkareRbIR)as; Ga-
KuyEdlmanTMhMFMCacaM)ac;. 
KNnaGaKuyrbs;RbB½næsULaenAtampÞHGaceFVI)antamCMh‘andUcxageRkammanenAkñúgtarag9 ³ 
tarag 9 4CMh‘ankñúgkarkMNt;TMhMGaKuy  (TTM_UNESCO 2001) 
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CMhanTI1 KNnafamBl¬v:at;em:ag¦kñúgmYyéf¶EdlsuIeday]brN_nImYy² 

CMhanTI2 tMélfamBl¬v:at;em:ag¦srub kñúgmYyéf¶EdlsuIeday]bkrN_TaMgGs; 

CMhanTI3 KuNfamBl¬v:at;em:ag¦nig 5dg sMrab;karepÞrfamBly:ageRcI KuNnwg 7>5dg 
sMrab;GaKuyEdlmankarEfTaMtictYc rW k¾KuNnwg 10dgsMrab;GaKuyLan. 

CMhanTI4 EcklT§lplEdlTTYl)ankñúgCMhanTI3 CamYynwg tg;süúgrbs;GaKuy ¬]T> 
12v:ul¦. lT§pl eyIgTTYl)anCaGMEBrem:ag EdlCaka):asuIetrbs;GaKuykñúg 
GRtaénkarbenÞr C10. RbsinebIGaKuyEdleyIgcg;eRbI enaHeGaymanGRta 
énkarbenÞr C100 enaHeyIgcaM)ac;RtUvKuNtMélGMEBrem:agnwg 1>5. 

 

 

]TahrN_ eRbITinñn½yEdlTTYl)anBI]TahrN_xagelI edIm,IkMnt;TMhMGaKuysMrab;RbB½næsULa 
enAtampÞH 
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CMhanTI1 famBlRbcaMéf¶ KitCav:at;em:agkñúgmYyéf¶ suIeday]bkrN_nImYy² 

]bkrN_eRbIR)as; 
(bnÞúk) 

tg;süúg   
(V) 

Ganu-
PaB 
(W) 

cMnYnem:ageRbI 

R)as;RbcaMéf¶ 
famBleRbIRbcaMéf¶ 
(Wh=GanuPaBxem:ag) 

cMnaM 

GMBUl 12 6 4 24  

TUrTsSn’ 12 48 5 240  

viTüú 12 20 3 60  

…… …. …. …. ….  

CMhanTI2: famBleRbIR)as; 
RbcaMéf¶srub 

74  W 
 324      Wh 

 

CMhanTI3: srubfamBlEdlGacsþúkTuk)an KitCav:at;em:ag dUecñH ]bkrN_GaceRbIR)as;)anry³ 
eBl5éf¶edayK μankarsakfamBl ehIycat;TukfaGaKuyTaMgGs;CaGaKuyRbePTxus²Kña 
¬GMEBrem:ag=v:at;em:ag¼tMéltg;süúgRbB½n§GaKuy¦ 

3240 Wh  270 Ah 

2430 Wh  203 Ah 

GaKuyLanFmμta: CMhanTI2x 10 

GaKuyEdlmankartMEhTaMtictYc: CMhanTI2x 7>5
ry³eBlénkarsaknigbenÞrrbs;GaKuy: CMhanTI2x 5 3240 Wh  135 Ah 

CMhanTI4: kMNt;cMnYnGaKuyEdl)aneRbI³ CMhanTI3¼cMnYnTMhMGaKuyEdlGacTTYlyk)an 
KitCa GMEBrem:ag. 
tMeluIgtMéllT§lpleGayxiteTACitcMnYnEdlFMbMput. GRtaénkarbenÞredayK μankarsakes μ Inwg 
10dg. 

   1>80 2 x 150 Ah 

   1>69  2 x 120 Ah 

GaKuyLanFmμta: 150 Ah 

GaKuyEdlmankartMEhTaMtictYc: 120 Ah

ry³eBlénkarsaknigbenÞrrbs;GaKuy: 150Ah or 

75Ah

   0>90  1 x 150 Ah rw 2 x 75Ah
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8>4 karkMnt;]bkrN_RtYtBinitü³ 

]bkrN_RtYtBinitükarsakGaKuycaM)ac;RtUvEtmanGanuPaBRKb;RKan; edIm,IeGaycrnþGtibrma 
Edl)anmkBIbnÞHBnøWRBHGaTitüykeTAsakGaKuy. crnþEdl)anmkBIbnÞHBnøWRBHGaTitüGac 
):an;sμan)an tamry³karEckGanuPaBénpÞaMgBnøWRBHGaTitüCamYynwgtMéltg;süúgrbs;va. ]Ta 
hrN_³ RbsinebIeyIgcg;P¢ab;RbB½n§RtYtBinitüeTAnwgpÞaMgBnøWRBHGaTitü EdlmanGanuPaB 
150v:at; nig12v:ul. 
dUecñH tMélcrnþEdlRtUvqøgkat; ]bkrN_RtYtBinitüya:gehacNas;= 
150¼12=12>50GMEBr. 
]bkrN_PaKeRcInRtUvkartMélcrnþFMenAeBlEdlcab;dMenIrkardMbUg ehIyk¾rkSatMélmkPaB 
edImvij. CaBiess m:UT½rGKÁIsnIcaM)ac;RtUvkarcrnþcab;epþImdMbUg3dg edIm,IrkSadMeNIrkarrbs; 
va. dUecñH ]bkrN_RtYtBinitücaM)ac;RtUvEtmantMélGMEBrmYyy:agsmrmü edIm,IeGayvaGac 
Tb;Tl;)annwgcrnþGtibrmarbs;bnÞúkrYmbBa©ÚlTaMgdMeNIrkardMbUgrbs;m:UT½rpgEdr. 
c,ab;eméd 

RbB½n§EdlKμanm:UT½rGKÁisnI ]bkrN_RtYtBinitücaM)ac;RtUvmankarepÞrcrnþes μ IrnigcrnþEdleRbI 

R)as; TaMgGs;eGayFMCag  1.5 dg. 

sMrab;RbB½n§dMenIrkarmanm:UT½r 1  bnÞúksMrab;bBa¢am:UT½rdMbUgRtUvKiteGayFMCagbnÞúk enAeBl 

dMenIrkarFmμta 3 dg . 

dUecñH enAkñúg]TahrN_rbs;eyIg bnÞúksrubKW 48W+6W+20W=74W ¬emIlCMhanTI1¦ 
crnþdMenIrkarsrubKW 74/12=6.17GMEBr Kμan]bkrN_eRbICamYym:UT½r dUecñH ]bkrN_RtYtBinitü 
mancrnþy:agticNas;  6.17 X 1.5 =   9.25 GMEBr. 
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8>5 karkMnt;ExSr 

]bmafaeyIgnwgbegáItRbB½n§dUcrUbxageRkam nigeRbIlT§pledaHRsay)anxagelIedaydak; 

pÞaMgkBa©k;RBHGaTitü (150 Wp) 

 

TMhM;ExS 
Epñk RbEvg 

m 
GanuPaB 
Watts 

crnþGtibrima 
A 

TMhMBit 
mm2 

TMhMP¢ab; 
mm2 

tambridæan 
mm2 

bnÞHsULa (A) 
3 150   12.50    3.70  4 

GMBUl (C) 
4 6    0.50    0.19  1.5 

TUrTsSn_ & viTüú 
(D) 

3 68    5.67    1.68  2.5 

GaKuy (B) 
1 224   18.67  5.57 6 

sMKal; ³ 

]bkrN_RtYtBinitü 

 tg;süúg GanuPaB crnþ crnþGtibrma 

Epñk sak 
12 150 12.50 A 12.5 A 

Epñk epÞr 12 74 6.17 A    9.25 A (=6.17 x 1.5) 

kñúgkrNIenH TMhM]bkrN_RtYtBinitüRtUveRbI 15/15 
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Epñk B KWsMrab;bBa©Úlcrnþ ¬GanuPaB¦EdlecjBIpÞaMgkBa©k;RBHGaTitü nigsMrab;beBa©jcrnþyk 
eTA]bkrN_. ehtudUecñH TMhMExSénEpñkenH KWesμ InwgTMhMExS EdleRbIkñúgEpñk A, C nig D rYm 
bBa©ÚlKña . 
c,ab;eméd³ 
• crnþGtibrimaBIbnÞHpÞaMgkBa©k;RBHGaTitü eKEtgbgðajelIpÞaMgkBa©k;RBHGaTitü b¤ lkçN³ 

rbs; pÞaMgkBa©k;RBHGaTitü dUcCa Isc (crnþqøgePøIg). RbsinebImindwg crnþGtibrimaén 
pÞaMgkBa©k;RBHGaTitü KW RtUvcg;caMfa GanuPaBes μ InwgplKuNtg;süúgnigcrnþ  

• ExSsMrab;]bkrN_eRbIm:UT½r ExSP¢ab;BI]bkrN‘eTAm:UT½r ¬TUrTwkkk m:asIune)akexaGav m:asIun 
bUmTwk…¦ KYrkMnt;eGayFMCag 2dgy:agticTaMg GanuPaBrWcrnþeRbIR)as;kñúglkçxNÐ 
Fm μta enAeBldMenIrkar. cMNaM c,ab;enHelIkElgcMeBaHExSP¢ab;eTAkan;kgðaeT. 

 

lMhat;TI 14 KNnapÞaMgkBa©k;RBHGaTitü GaKuy nig ]bkrN_RtYtBinitüedayman 
]bkrN_dUcxageRkam 

 

lMhat;TI 15  kMnt;TMhMRbB½n§ eKeRbIa]bkrN_bMElgcrnþ  dUecñHkar)at;bg;elI]bkrN_enaHRtUv 
rab;bBa©Úl .  

 

9 kardMeLIgRbB½n§sULa 

9>1 ]bkrN_eRbIR)as; 
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kñúgtaragxageRkam bgðaj]bkrN_sMxan;EdlcaM)ac;sMrab;dMeLIgRbB½n§sULatampÞH¬taragTI 
10¦. 

tarag 10 ]bkrN_sMxan;sMrab; dMeLIgRbB½n§sULatampÞH (KAMWORKS) 

]bkrN_ muxgar rUbPaBén]bkrN_ nig bMerIbMras; 

Rbdab;kat;ExS erobcMExS kat; citcMbk 

 

Rbdab;sRmUtExS hUtyksMbkExS 

 

mulTIEm:Rt sMrab;vas; tg;süúg crnþ nig er-
sIusþg;  

TulLWvIs ¬mux 2 
nig mux 4¦ 

rwtbnþwgb‘ULúg nig ex©A 

 

RtIvis½y EsVgrkTisedA én pÞaMgkBa©k; 
RBHGaTitü 

9>2 kardMeLIgpÞaMgBnøWRBHGaTitü 

kartMeLIgpÞaMgkBa©k;RBHGaTitü 
 RbB½n§sULatampÞHCaGcéRnþy_dak;enAtamTMrg;  

• pÞaMgkBa©k;RtUvdak;s‘um karBarpÞaMgkBa©k; suvtßPaBkñúgkardMeLIg 
• kardMeLIgpÞaMgkBa©k; RtUvFanakMu[eRcHsIu; manlMnwg nigsuvtßiPaBénkarP¢ab;. pÞaMgkBa©k;  

RtUvEtGacTb;Tl;nwgkMlaMgxül;Edlmanel,Óndl; 160 km/hour (100 mph) 

edayKμankarxUcxat. 
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• eKdMeLIgvaedayRtUvnigmMumYyCak;lak; edIm,ITTYl)anfamBlGtibrimaBIRBHGaTitü  
eTAdl;GñkeRbIR)as; ¬]TahrN_ ExEdlmankMedACamFümRbcaMéf¶ticbMput¦ mMumUldæan 
sMrab;RbeTsLav eKGaceRCIserIsRbEhlBIcenøaH 15-25º eFob épÞedkeday 
dak;EbreTATisxagt,Úg ¬tMélTabsMrab;PaKxagt,ÚgénépÞRbeTs tMélx<s;bM 
putsMrab;PaKxageCIg¦.1 

1 ExEdlmanfamBlRBHGaTitüticbMputenALavKWkñúgExsIha TIenaHRBHGaTitükat;kñúg 
85˚-90˚ cenøaH  enAkNþaléf¶Rtg; enaHmann½yfa PaBeTrénbnÞHsULasMrab;km<úCa KYrEt 
EbreTA Tisxagt,Úg¬cat;TukExEdlmanRBHGaTitüticbMput enAkm<úCa k¾enAExsIhaEdr¦. 
• pÞaMgkBa©k;Gacdak;enAelIdMbUl nig elIdI. kñúgkrNIdak;elIdMbUl karP¢ab;nwgdMbUl 

KWykex©A nig b‘ULúgEdlmineRcH EdkeKalEdlGacrlugeBleRbIyUr. cMgay-
ticbMputrvag pÞaMgkBa©k; nigdMbUlKWRtUveGayXøat 10 cm. cMeBaH kardak;pÞal;dI 
RtUvP¢ab;nwg elah³ ebtug rW eQI¬vimaRtTUeTA 20 cm) ehIydak;XøatBIdI 3.5m 

y:agtic. TMrEdlRTpÞaMgkBa©k;enHRtUvdak;kb;cUlkñúgebtug rW dIENnl¥ y:agehac 
Nas;eGay)anCMerA 150 cm. 

karP¢ab;pÞaMgkBa©k; 
karP¢ab;pÞaMgkBa©k;k¾mansar³sMxan;Edr pÞaMgkBa©k;PaKeRcInmanex©A edIm,IeGayCab; 
)anl¥. eTaHCay:agenaHkþI ex©AGacrlugbnþicmþg² eTAtameBlevla nig Ca-
caM)ac;Nas; RtUvEtsMGat nigrwttMnpÞaMgkBa©k;eGay)anmþgkñúgmYyqñaMy:agtic 
edIm,IeGaykMritrlug manPaBtUcbMput. 

9>3 kardak;ExSrePøIg 

kartPöab;ExS 
kartPöab;ExSkμ úgRbB½n§famBlRBHGaTitüRtUvEtl¥ eRBaHtg;süúgGaceFVIeGayGKÁisnIqøgkat; 
TabcMeBaHtMnminl¥bMput. enAkñúgcrnþqøas; tg;süúgKW 10 eTA 20 dgFMCagRbB½n§famBl 
RBHGaTitü. 
dUecñH tMnExSEdll¥sMrab;crnþqøas;RbEhlminl¥sMrab;RbB½n§RBHGaTitüeT ¬rUb69¦. tMn 
Edl)anBIkarRt)aj;ExScUlKña tMenIrkarl¥cMeBaHry³eBlxøIb:ueNÑaH eRBaHkarRt)aj;Gacrlug 
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nig ERcHbnÞab;BIeRbIry³eBlmYy eBlenaHtMnnwgGacmankar)at;bg;famBlx<s; nig køay-
CabBaða. 

   

rUbTI 69 tMNExSkñúgRbB½n§crnþqøas; minGacGnuvtþn_)ansMrab;RbB½n§pÞaMgBnøWRBHGaTitü 
(adapted from UNESCO manual) 

 

kareFVItMNedaypSar nigmYlGgáaj;cUlKñaGacCakarRbesIrEdr RbsinCatMNenaHman 
PaBRtwmRtUvl¥ . b:uEnþkareFVIEbbenH vaCakarlM)akkñúgkarrk]bkrN_sMrab;teGay)anRtwm 
RtUv. sMrab;kardMeLIgRbB½n§GKÁisnIBnøWRBHGaTitü viFIEdlsmrmükñúgkarttMNExSePøIg KWeRbI 
R)as;tMNRbePTvIs ¬dUmINU¦ ¬rUbPaB 70¦. vIsGacrwtbnþwgcMnuctMN EdlminbgáeGayman 
eRcH rWsñwmehIytMNnwgmansPaBl¥. minEtb:ueNÑaH tMNRbePTenHEfmTaMggayRsYlkñúg-
karsMGat eTotpg . dUecñH eTaHCamansñwmekItmank¾eday eyIgGacpøas;bþÚrf μ IedayK μankar 
lM)ak . 

 

rUbTI 70 tMNRbePTvIs CatMNl¥sMrab;RbB½n§BnøWRBHGaTitü 

9>4 kartMeLIg]bkrN_RtYtBinitü 

karP¢ab;]bkrN_RtYtBinitücaM)ac;RtUveFVIeTAtamkarENnaMrbs;Gñkplit.  



Promotion of the Efficient Use of Renewable Energies in Developing Countries  
EIE-06-256 REEPRO 

 

87 

        

rUbTI 71 ]bkrN_RtYtBinitüRbB½n§BnøWRBHGaTitütampÞH 

vamansar³sMxan;Nas; EdlGñkRtUvtExSePøIgeGay)anRtwmRtUv ¬rUbPaB71¦. b:UlviC¢ 
manrbs;ExSEdlecjBIGaKuy RtUvteTAb:UlviC¢manrbs;GaKuyenAelI;]bkrN_RtYtBinitü. 
b:UlviC¢man EdlecjBIpÞaMgBnøW RBHGaTitüR-
tUvteTAb:UlviC¢manrbs;pÞaMgenHEdlenAelI;]bkrN_RtYtBinitü. RbsinebI;]bkrN_ RtYt-
Binitümin)anP¢ab; RtwmRtUv vanwgminGacdMeNIrkar)an ehIy  ]bkrN_RtYtBinitünigGaKuy va-
GacxUc. 

]bkrN_RtYtBinitüxøHRtUv)anP¢ab;CamYyGaKuymunnwgP¢ab;eTApÞaMgBnøWRBHGaTitü. eyIgRtUv 
GnuvtþeTAtamkarENnaMkñúgkartMeLIgedayRby½tñRbEyg. 

]bkrN_RtYtBinitüRtUvdak;kEnøgmansItuNðPaBTab EdlminzitcMBnøWRBHGaTitü nigtMnk;ePøóg 
ehIyenACitGaKuy. kartP¢ab;RtUveFVIeTAtamkarENnaM ehIyral;tMNTaMgGs;RtUvCab;ENnl¥. 
cMgayrvag]bkrN_RtYtBinitünigGaKuyGacbNþaleGaymanbBaðaxøH eRBaHfavamankarlM)ak 
sMrab;]bkrN_RtYtBinitüvas;bnÞúkkñúgGaKuyBIcMgay. vaCakarRbesIr RbsinCakarP¢ab;rvag 
]bkrN_RtYtBinitünigGaKuymancMgayminelIsBI @ Em:Rt nigmineRkam ! Em:Rt. 
9>5 kardMeLIgGaKuy 

karP¢ab;GaKuy 
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karP¢ab;eTAGaKuymansar³sMxan;enAeBlEdlfamBlTaMgGs;sMrab;pÞúkkñúgGaKuy ehIysMrab; 
eRbIR)as;]bkrN_GKÁisnITaMgGs;. ral;kartP¢ab;GaKuyRtUvEteRbItMNRbePTvIs ecosvagkar 
eRbItMNRbePTxÞas; rWruMExSePøIgCMu vijb:Ulrbs;GaKuyeLIy ¬rUbPaB 72¦. 

  (a)    (b)  

rUbTI 72 kartGaKuyminRtwmRtUv 

kartGaKuyEdll¥ KWeFVIeLIgCamYyvIsEdleRbIsMrab;P¢ab;eTAb:Ulrbs;GaKuy ¬rUbTI 73>k¦. 
karP¢ab;eGayENnEtgEteRbICamYyGaKuyrfynþEdl minmandMeNIrkarl¥sMrab;ry³eBlyUr. 
vanwgbgáeGaymansñwm ehIytRmUveGaykarsMGatral; 6Ex. dUecñH kar)at;bg;KWenAkMritTab 
¬rUbPaB 73 >x¦. 

       (a)    (b)  

rUbTI 73 karP¢ab;eGayENn rbs;GaKuyLan 
kartMeLIgGaKuyf μ I 
• sMrab;GaKuyf μ ImYyEdlmaneGLicRtUlIt¬GasuIt¦Rsab; dMbUgRtUvdwgnUvkMritTwkGasuIt 

eGayRtwmRtUv bnÞab;mkeFVIkarP¢ab;eTAGaKuyFmμta. 
• RbsinebIGaKuyf μ ImanGasuItRsab; b:uEnþmanpøakmYyrWeRcInKWmankMriteGLicRtUlItminRKb; 

RKan; eyIgRtUvbEnßmGasuItmuneBlP¢ab;eTARbB½n§BnøWRBHGaTitü. 
• RbsinebIGaKuyf μ IminmanGasuItkñúgpøaknImYy²eT eyIgRtUvbBa©ÚlTwkGasuIteTAkñúgpøakTaMg 

Gs;. eyIgRtUvRbugRby½tñcMeBaHTwkGasuIt eRBaHvaGacbNþaleRKaHfñak;dl;EPñk Es,k nig 
sMelokbMBak;eyIg.  
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• kñúgkarbBa©ÚlGasuIteTAkñúgpøaknImYy²RtUvRbRBwtþeTAyWt² dMbUgeyIgRtUvcak;bnþic eTAkñúg-
pøakmYysin bnÞab;mkcak;bnþiceTAkñúgpøakmYyeTotrhUtdl;RKb;pøakTaMg Gs;muneBl 
bEnßmeTAkñúgpøakdMbUgvij. eyIgRtUveFVIrebobenHrhUtdl;kMritRtwm RtUvsMrab;pøaknImYy ² 
. enHnwgFanafa GñkminbMeBjGasuIteTAkñúgpøakelOneBk. 

• RKb;krNITaMgGs; GaKuyRtUvEtsakfamBlBIpÞaMgBnøWRBHGaTitüy:agticBIréf¶sin eTIb 
GacykeTApÁt;pÁg;eGayGMBUl rW]bkrN_GKÁisnIepSg². 

10 karEfTaMRbB½n§pÞaMgBnøWRBHGaTitü 

10>1 eskþIepþIm 
pÞH TUk sUm,IEtragkayrbs;GñkGacnwgenAyUrGEgVg nigRbRBwtþeTAl¥RbesIr RbsinebIman 
kartMEhTaM. karbnþkarEfTaMenHRtUv)aneKehAfa :tMEhTaM  :. RbB½n§pÞaMgBnøWRBHGaTitü k¾RtUvkar 
EfTaMEdr. 
eTaHCakarEfTaM rYmbBa¢ÚlTaMgkarCYsCulRbB½n§k¾eday eyIgRtUvkarEfTaMRbB½n§ munnig-
vaxUcxat. RbePTénkarEfTaMenH RtUv)aneGay eQ μaHfa  :kartMEhTaMEbbkarBarCamun  : ehI-
yvamansar³sMxan;Nas;sMrab;RbB½n§ BnøWRBHGaTitü. 
ral;karxUcxatelIRbB½n§BnøWRBHGaTitüekIteLIgyWt² ehIykartMEhTaMedayminmanKuN PaBl¥ 
EtgEteFVIeGayGayukalrbs;GaKuykan;EtxøI EtvaminEmnxUcxatPøam²eT. 
10>2 etIRtUveFVIGVIxøHkñúgGMLúkeBltMEhTaM? 

• GñkKYrEtsYrBidMeNIrkarrbs;RbB½n§GMBIbBaðaxøH 
• ral;Epñkrbs;RbB½n§BnøWRBHGaTitü RtUv)anBinitüsMrab;karRbtibtþiRtwmRtUv karsMGat nig 

kartl¥RbesIr 
• ]bkrN_EdlmanlkçxNÐminRbRktI RtUv)anCYsCul rWpøas;bþÚr 
• RbB½n§enHRtUv)anBinitüeGayc,as;fa Kμankarpøas;bþÚrNamYy EdlKμankarGnuBaØat 
• GMLúkeBlkareFVItMEhTaM RtUvkt;RtaTuknUvskm μPaBTaMgGs; 

10>3 c,ab;kñúgkarEfTaM (from UNESCO manual) 

karEfTaMRtUvGnuvtþ[eTogTat; karRtYtBinitüRbcaMEx CakarRbesIrsMrab;GaKuy fVIebIkarRtYt-
Binitü eTAelIral;]bkrN_y:agl¥k¾eday tRmUveGayeyIgBinitüral;6Exmþg;. 
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rUbTI 74 bBaðaekIteLIgcMeBaHpÞaMgRbB½n§BnøWRBHGaTitü 

     

rUbTI 75 kartMeLIg nigkartMEhTaMpÞaMgRbB½n§BnøWRBHGaTitü min)anRtwmRtUv (REEPRO sur-
vey) 

pÞaMgBnøWRBHGaTitü 
• BinitüeGayc,as;nUvkardak;pÞaMgBnøWRBHGaTitüeGayCab;rwgmaM  
• BinitüeGayc,as;nUvpÞaMgkBa©k;minmanEbk rWxUcxat 
• BinitüRbGb;tMNeGayc,as;faExSePøIgP¢ab;)anENnl¥ nigpÞaMgkarBarTwkminxUcxat 

¬rUbPaB 74¦. 
• BinitüemIlfaetImanbBaðar)aMgBnøWEdlbNþaledaysarEtrukçCati rW karsagsg;GaKar 

fμ I. RbsinebIman eyIgRtUverobcMeFVIkarkab;edImeQIecj rW bMlas;TIpÞaMgBnøWRBHGaTitü 
enHeTAkEnøgRslH ¬rUbPaB 75¦. 

ExScMlg 
• BinitüeRsamExScMlgmanEbk)ak;rIeT? 
• BinitükarcgExSeTAnigGKar edIm,IR)akdfavaCab;l¥ nigminGackkiteTAnIgRCugRsYc 

enAeBlmanxSl;bk;. 
• BinitüeGayR)akdfaTMhMExSRtwmRtUvmanRbePTGIusULg;RtwmRtUv ehIyRtUv)anP©ab; 

RtwmRtUv eTAnigkEnøgfIμrbs;va. 
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• RbsinebImannrNamñak;)anbEnßmExSEfmeTotedayK μankarGnujati  cUrdkvaecj 
• BinitüemIl muxtMNrbs;ExSr nigkarP¢ab;rbs;va 

  (a)    (b) 

rUbTI 76 kartMelIgPab;ExSnigtMelIg]bkrN_minsmRsb 

]bkN_RtYtBiinitü 
• Binitüfa]bkN_RtYtBiinitP©ab;Cab;rIeT? 
• rkSa]bkN_RtYtBiinitüeGays¥atCanic©. 

]bkN_eRbIR)as; 
• ebIk]bkrN_eRbIR)as;nImYyehIyBinitüsMrab;karRbtibtiþRtwmRtUv. 
• Binitfa]bkN_eRbIR)as;RtUv)andak;smRsbrWeT? 
• sMGatRKb;EpñkTaMgGs;EdkemIleXIjrbs;]bkN_eRbIR)as; 

kaEfTaMGaKuyEdlmankarEfTaMtictYc 
• BinitüPaBtWgENnnigsñwmRtg;muxtMN. sMGat nig ritbENÑnebIvacaM)ac;. lab 

eRbgma:suInelImuxtMN. minRtUvlabeRbgelIEpVkNamYYyénGaKuyeT elIkElgEtenA 
Rtg;muxtMN. 
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• sMGatGaKuyedayeRbITwks¥atnig kMNat;sMrab;Cut. 

RbePTGaKuyEdlebIkKMrb;)an 
• sMGatk,alGaKuy (rUb77) . BinitüPaBtwgENnnigsñImRtg;muxtMN. 
• BinitüemIlpøaknImYy²edayeRbIGIuRdUEm:RtehIy kt;lTiæplTuk. 
• RbsinebIpøakNamYymankMritTwkTab, cUrbEnßmTwksuTæehUtdl;kMritRtwmRtUv. minRtU-

vbEnßmGasIuteT KWRtUvbEnßmTwkEtmYymuxKt;. 
• RbsinebIKMrbrbs;pøakNamYyénGaKuy)at; rW xUc cUrRKbrnæenaHCamYy)asiçk rW 

EkvrhUt manKMrbRtwmRtUvsMrab;RKbva. minRtUvRKbrnæenaHCamYyRkdas; qVúkdb 
kMNat; rW EdkeT. 

• sMGatGaKuy edayeRbITIks¥atnig kMNat;sMrab;Cut. 

 

     

rUbTI 77 kartP©ab;nigkarEfTaMminRtwmRtUvrbs;GaKuy 

10>4 karkt;RtaTukBIkarEfTaM 

karEfTaMmuxtMNmantMéltUc b:uEnþvamansarsMxan;Nas;enAeBlman]bkrN_NamYyxUc. 
edayykcitþTukdak;elIkarEfTaMmuxtMN vaGaceGayeyIgedaH)anPøamCamYybBaðaNamYy 
Edl ekItmanelIRbB½nærbs;eyIg.  
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rUbTI 78 karkt;RtaelIkarEfTaMmansarsMxan; (UNESCO manual) 

karykcitþTukkarkt;RtaelIkarEfTaM bgajpgEdrfa Gñk)anEfTaM RbB½næ rbs;Gñk. 

11 rkbBaðaEdlekItmanPøamelIRbB½næsULanigkarCusCul 

11>1 esckIþepIþm 

karerobcM tMelIg EfTaMRtwmRtUvrbs; RbB½næfamBlBnøWRBHGaTitü GacTukcitþ)an nig GaceRbI 
R)as;)anyUr. b:uEnþminyUrminqab;nwgvanwgxUc  karrkmUlehtuEdlxUcRtUv)aneKehAfa ( Trou-

bleshooting) . kareFIVeGayRbB½nædMeNIrkar vijeKehAfa}karCusCul} (Repair) . 

11>2 RbePTénkarxUcrbs;RbB½næ 

man bIRbePTcMeBaHkarxUcrbs;RbB½næsULa 

TI1³ RbB½næQb; dMeNIrkarTaMgRsug. K μan]bkrN_NamYydMeNIrkarrT. 

TI2³ ]bkrN_xøHdMeNIrkarFm μta. b:uEnþ]bkrN_xøHeTotmindMeNIrkar. 

TI3³ RbB½nædMeNIrkar b:uEnþvaGs;famBlelÓneBk. 

karxUcrbs;RbB½næ nImYy² manmUlehtuepSg²Kña ehIymanrebobedaHRsay epSg²Kña . 

11>2>1 TI1 RbB½næTaMgmUl 
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CaFm μtakMhUtenHbNþalmkBIExS kartExSminRtImRtUvrhUtrbs;]bkrN_RtYtBinitü kargarTI1 
EdlRtUveFIVKW RtUvBinitüemIlkarsakGaKuyedayeRbIGIuRdUEm:RtrWvu:lEm:Rt. karBinitülTiæpl 
EdlGacekItman RtUveK)aneFVItamviFI xageRkam: 
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mUlehtuepSg² GVIEdlRtUveFVI  viFIEktMrUv 

GaKuyEdlepÞrbnÞúk:kMhYténkar Pöab;rvagGaKuy nigbnÞHBnøWRBHGaTitü.  

bnÞHBnøWRBHGaTitü rWExS 
Edl Pöab;bnÞHenH. 
 

pþac;eCIgEdl Pöab;eTAcugbnÞHén]bkrN_ 
RtYtBinitükarsakGaKuy. Binitütg; 
süúgrvagcugTaMgBIénEdl Pöab;bnÞHenA 
eBlman BnøÍRBHGaTitü. RbsinebI tg; 
süúgtUcCag12 V. manbBaðaCamYybnÞH 
rWExSEdl Pöab;bnÞHenH. 
 

pþac;bnÞHTaMgGs; ehIyBinit
edayykcitþTukcMeBaHdMeNIr 
karrbs;bnÞH nImYy² ( tg;süú
GMEB). bþÚrbnÞHEdlmi
dMeNIrkarRtwm RtUv
sMGatRKb;cugtMN TaMgG
nigExS. tExSeLIg vi
jeGay)an RtwmRtUv. 

]bkrN_RtYtBinitü  Binitütg;süúgRtg;k,alGaKuy nigRtg; 
eCIgbnÞHelI]bkrN_RtYtBinitü bnÞHsU-
La enAeBl man BnøWRBHGaTitü. Rbsin 
ebItg;süúgRtg; k,alGaKuytUcCag 
13.5V  ehIy RbsinebI tg;süúg 
Rtg;eCIgbnÞHFMCag 14V. ]bkrN_ 
RtYtBinitübEhlCaxUc. 

bþÚr]bkrN_RtYtBinitü 

Pöab;ExS rvag]bkrN_RtYt 
Binitü nig GaKuy.  

ebIk]bkrN_TaMgGs;. vas;tg;süúgRtg; 
cug ExSEdlPöab;GaKuy nig]bkrN_RtYt 
Binitü nig tg;süúgpÞal;Rtg;k,al Ga-
Kuy. RbsinebI tg;süúgFMCag1/2V 
enAelI]bkrN_RtYtBinitü tUc Cag 
enAelIGaKuy.enHbgðajfa manbBaða 
CamYykartExS. 

pþac;RKb;ExSTaMgGs; Rsay 
tMNTaMgGs;ecjBI k,al 
GaKuy . sMGatk,al tMN 
nigExSTaMgGs;. bþÚrExSenA 
k§úgdegáób nig cugtMN ehI-
yritbENÑnRKb;tMN 
TaMgGs;. 
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ExS Edltrvag 
]bkrN_ RtYtBinitü 
nig eRKOgeRbI 
R)as;)anxUc 
 

Binitütg;süg;rbs;bnÞúkeRbIR)as; enA elIEpñkecjén 

]bkrN_RtYtBinitü. ebItg;süg;rbs;bnÞúk 
KWRbhak;RbEhlCa mYynig tg;süg;rbs;GaKuy 
enaHExS Edltrvag ]bkrN_RtYtBinitünig eRKOgeR-
bIR)as; )anxUc. 
 

sMGatral;tMnr bþÚrEx-

SNa EdlxUc rW Edl-

manmin 

TMhMminRtwmRtUv eTAnwg 

RbEvgEdleRbI 

 xUckugtak; 
 

RbsinebImanEtkug-
tak;mYykñúgkarbBa¢aeRKOgTaMgGs; 

enaHvaGacCaktþaEdltbNþaeGayxUc. eday-

ykExSxøImYymkP¢ab;cugsgxagrbs;kugtak; Rbsi-

nebIeRKOgTaMgenaHdMeNIrkar vabBa¢ak;fa kug-

tak;)anxUcehIy.    

bþÚrkugtak;fμ I. 

PuysIub rW DIsüúgT½r Binitü ral;PuysIub nig DIsüúgT½r. ebIsinvacMh 
)ann½yfaesoKVIrbs;Gñk KW KYresoKVI dUcenH RtU-
vBinitüral;ExS nig eRKOgeRbI R)as;rbs;Gñk. 

 eFIVeGayl¥eLIgvij 
nUv eRKOgeRbIR)as; 
EdlxUc rW Ex-
SEdlminRtwmRtUv rYc 
pøas;PuysIubf μ I nig 
kac;DIsüúgT½rbiTvij. 
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11>2>2 TI2 eRKOgeRbIR)as;mYycMnYnxUc 

karxUcEbbenH KW PaKticNas;EdlbNþalmkBIpÞaMgkB©ak;rW GaKuy. 
 

mUlehtuepSg² kargarEdlRtUveFIV  vIFICYsCul 

xUckugtak; edayykExSxøImYymkP¢ab;cugsgxagrbs;kugtak; 

RbsinebIeRKOgTaMgenaHdMeNIrkar vabBa¢ak;fa kug-

tak;)anxUcehIy.    

bþÚrkugtak;fμ I 

 GaKuyxUc  

 

 

  

 

 

 

 

 

BinitüRKb;bnÞb;rbs;GaKuy edayeRbIGIuR-
dUEm:Rt. ebImanbnÞb;mYy rW eRcIn xusKña 
xøaMg enHbBa¢ak;fa GaKuyKWxUc. CaTUeTA  
bnÞb;EdlxUc EtgmanCab;kMnr BN¾s 
enAelIeGLicRdUt rbs;va. ebIbnÞb; KWman 
sPaBRbEhlKña EtkMBs;mines μ IKña RtUvt 
pÞaMgsULa eTAnigGaKuypÞal; ryHeBl BIr 
rW bIéf¶ edIm,IBinitüfaetIGaKuy pÞúk RtwmRtUv 
rW Gt;. ebI vaBitCapÞúkRtwmRtUv yk 
vaeTAeRbI kñúgRbBn§½sULaehIyBinitü 
emIldMeNIrkarrbs;va.     

 pøas;GaKuyfμ I nig Binitü 
pÞaMgsULa ]bkrN_RtYt 
Binitü nig ExS. edaHExS 
ecj eFIVkarsMGat 
eTIbP¢ab;eLIgvij. 

 

 

 

 

 

GaKuymanbnÞúk³ enAeBlEdlGaKuymanbnÞúk Et eRKOgeRbIR)as;mineqH vabBa¢ak;fa kartExS rvag 

GaKuy nig eRKOgTaMgenaH minRtwmRtUv 
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eRKOgeRbIR)as; 
RtUv)antxus 

BinitüemIlkartrbs;eRKOgeRbIR)as;TaMgGs;. 

cUrRbkt;c,as;fa ExSrbs;eRKOgTTYl KWRtUv)an 

P¢ab;eTAnwg  ExSrbs;]bkrN_RtYtBinitü 

tExSeGay)anRtwmRtUv 

eRKOgTTYlxUc vas;tg;süúgrbs;GaKuy ebIvamantg;süúgTab  

RbEhlCa]bkrN_RtYtBinitüxUc. EtebItg;süúg 

elIsBI12v:ulvij eRbIExSf μ ImYyeTot EdlmanTMhM 

RtwmRtUv mkteRKOgedaypÞal; eTAnwg GaKuy 

ebIeRKOgTTYlmineqH enaHeR-

KOgTTYlrbs;Gñk)anxUc 

CYsCul rW bþÚreRKOgTTYl 

enaH. 

]bkrN_RtYtBinit

ü xUc 

vas;tg;süúgrbs;GaKuy ebIvaTabCag11v:ul 

]bkrN_RtYtBinitüKW)anxUc.  

bþÚr]bkrN_RtYtBinitüfμ I 

ExSEdl)aneRbI 

KWman TMhMtUceBk 

rW RbEvgEvgeBk 

vas;RbEvgExSEdl)anrt; BinitüfaetI TMhMExSEd-

leRbIKWtUceBk eFobnwg RbEvgvarWGt;? 

bþÚrExSEdlmanTMhMRtwmRtUv  

tExSFUreBk edaHExS rvag GaKuy nig eRKOgTTYl ecjTaMgGs; 

sMGatExS nig cugsgxagrbs;GaKuy. P¢ab;ExSvij 

nig rwgbNþwgmuxtMnr   

 

 

11>2>3 TI3³ RbB½nædMeNIrkar b:uEnþvaGs;famBlelÓneBk 
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ekItmanCajwkjab;cMeBaHRbB½næsULa GacbNþaleGaymanbBaðepSgeTot 

mann½fakarsakminRKb;RKan; 
: 

mUlehtuepSg² GVIEdlRtUveFVI  viFIEktMrUv 

sPaBminRtIRtUv 

cMeBaHkarsak 
 

bNþalmkBI møb;)aMgpÞaMgsULa BIBnøW 
RBHGaTitü pÞaMgsULaxUc ExSEdleR-
bImanmuxkat;tUc kartExS minl¥ rW 
pÞaMgsULarbs;Gñkmin)anEbrcM TisedA 
EdlmanBnøW  

bM)at;nUvral;r)aMgEdlXaMgmineGa
y BnøWRBHGaTitüCHdl;pÞaMgsULa rW 
Ebr 
pÞaMgrbs;GñkeGaycMRBHGaTitü. 
RtUvbþÚrpÞaMgsULafμ IebIxUc nig erobcM 
ExSeGay)anRtwmRtUvnigsMGatpÞaMg 
sULarbs;Gñk 

karbEnßmnUveR-

KOgTTYl rW eRbIeR-

KOgTTYlEdl sIuePøW-

gxøaMg 

kareFIVEbbenH eFIVeGayGaKuy 
epÞrqab;Gs;bnÞúkrbs;vaCag karEd-
leyIg)an 

 bEnßmcMnYnpÞaMgsULa nig tMeLIg 

ka)a:sIuetrbs;GaKuy rW bnßycMnYn-

eRKOgTTYl 

 

eRbIR)as;eRKOgTTYl 

yUr 

kareFIVEbbenHeFIVeGayGaKuyepÞr 
elIsBIka)a:sIuetrbs;va 
 

bEnßmcMnYnpÞaMgsULa nig tMeLIg 
ka)a:sIuetrbs;GaKuy rWGñkRtUvkat; 
bnßyeBleRbIR)as;rbs;Gñk 

sPaBminRtwmtUvén 
karEkéqñcMeBaH kar-
sakbnÞúk 

enHGacRtUv)aneKKNnatamry³ 
kar eFVIetsCatMélGMBem:ag. Ga-
KuyKYEtRtUv)aneK sgS½yRbsin 
ebImÚyrWk¾eRcInEslbgðaBaÜPaBxus
KñaCaeRcIndBIGaKuyepSgeTotrWk¾ 

CMnYs]bkrN¾BinitüehIyPaBÉk
tþaminsmKYr sMrab;karCÚsCul. 
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GaKuyEdlmanGayueRcInCag 
4qñaM. RbsinebIGaKuymanGayu 
ticCag4qñaM.PaBxUcxatrbs;vaRtUv 
)anekIteLIgedaysarbBaðaepSg 
eTotenAkñúgRbB½n§.enAeBlxøHGa 
KuymÚyEdlticCagbÚnqñaMRtUvEt-
pøas;vaBinitüRbB½n§EdlenAesss
l;ya:gRbugRby½tñ.cUrR)akdfabnÞ
HKWminenAPaBmøb;eBléf¶hIy 
R)akdfaGñkeRbIR)as;KWminEmnBüa
yamcMnayfa 

PaBminRtwmRtUvén 
karEkéqñ]bkrN_ 
RtYtBinitü 

ehtuplEdlminGacPöab;eTA nwg 

GaKuyKWbNþalmkBIGaKuymun-

EdlGaceGaypúÞukbnÞúukRtUv)an 

ykecjBIGaKuy.RbsinebIGaKuy 

)anbgðajeRcInCagBak;kNþalén 

tg;süúg sakenAeBlEdlkarpÁt; 

pÁgRtU)anbBa¢b;karRtÚtBinitüepÞr 

bnÞúkRbEhlCabBa©b;énkarEkéqñ. 

dUr]bkrN¾RtYtBinitüehIy 
minsmKYrsMrab;CÚsCul. 

GaKuyexSayehIy 
minGacpÞuk)an 
RKb;RKan; edIm,IpÁt; 

enHGacRtUv)aneKKNnatamryH 

kareFVIetsCatMélGMEBem:ag. Ga-

CMnÚsGaKuysMrab;RtÚtBinitüman 

karCMnÚsya:gRbugRby½tñ 
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pÁg;)anRKb;eBl. KuyKYEtRtUv)aneKsgS½yRbsin 

ebImÚyrWk¾eRcInEslbgðaBaÜPaBxus

KñaCaeRcIndBIGaKuyepSgeTotrWk¾ 

GaKuyEdlmanGayueRcIn-

Cag4qñaM. RbsinebIGaKuyman-

Gayutic Cag4qñaM. PaBxUcxat 

rbs;vaRtUv )anekIteLIgeday-

sarbBaðaepSgeTotenAkñúgRbB½n§. 

enAeBlxøH GaKuymÚyEdltic-

Cag4qñaMRtUv Etpøas;vaBinitü 

RbB½n§EdlenAess sl;ya:gRbug 

Rby½tñ.cUrR)akdfabnÞHminmanmøb;

eBléf¶hIyR)akd faGñkeRbIR)as; 

KWminEmnBüayam cMnayfamBl 

eRcInCagBIRbB½n§ varminEmneRCIs-

erIsedIm,IEckcay RKb;rbs; TaM-

genHRbEhlCamanxøIGayuxøI Ga-

Kuycas;²ehIyRbsin ebI crnþeR-

bIR)as;eTotvanigxUcdl;GaKuyfIμ 

RbsinCabnÞab;BIExdMbUgeFVIvarmþg 

hak;dUcCaminRtUv)anpþl;famB

leRcIndUckarrMBwgTukmÚyrWk¾eRcIn 

kñúgcMenam5ehtuplcMeBaHPaB 

xUcxatEdlmanehIyRtUv Et 

)aneKEktMrUvrWepSgeTotGaKuy 

f μInigexSayehIyxUcya;:gqab; 

rh½spgEdl. 
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pgEdl. 
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4.4 

  
5.2 

    
5.9  

    
6.7  

    
7.4  

    
8.1  

    
8.9  

    
9.6  

  
10.4  

  
11.1  

     
125  

     
10.42  

  
0.8 

  
1.5  

  
2.3  

  
3.1 

  
3.9 

  
4.6 

  
5.4 

    
6.2  

    
6.9  

    
7.7  

    
8.5  

    
9.3  

  
10.0  

  
10.8  

  
11.6  

     
130  

     
10.83  

  
0.8 

  
1.6  

  
2.4  

  
3.2 

  
4.0 

  
4.8 

  
5.6 

    
6.4  

    
7.2  

    
8.0  

    
8.8  

    
9.6  

  
10.4  

  
11.2  

  
12.0  
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pÞaMgkBa©k;  Wp 

rW bnÞúk RbEvgExSBIGaKuyeTAbnÞúkKitCaEm:Rt 

     
1  

     
2  

     
3  

     
4  

    
5  

    
6  

    
7  

      
8  

      
9  

    
10  

    
11  

    
12  

    
13  

    
14  

    
15  

v:at; GMEBr  TMhMExSEdlcaM)ac;sMrab;TMlak;tg;süúgTab 0>5v:ul (mIlIEm:Rtkaer:) 

     
135  

     
11.25  

  
0.8 

  
1.7  

  
2.5  

  
3.3 

  
4.2 

  
5.0 

  
5.8 

    
6.7  

    
7.5  

    
8.3  

    
9.2  

  
10.0  

  
10.8  

  
11.7  

  
12.5  

     
140  

     
11.67  

  
0.9 

  
1.7  

  
2.6  

  
3.5 

  
4.3 

  
5.2 

  
6.0 

    
6.9  

    
7.8  

    
8.6  

    
9.5  

  
10.4  

  
11.2  

  
12.1  

  
13.0  

     
145  

     
12.08  

  
0.9 

  
1.8  

  
2.7  

  
3.6 

  
4.5 

  
5.4 

  
6.3 

    
7.2  

    
8.0  

    
8.9  

    
9.8  

  
10.7  

  
11.6  

  
12.5  

  
13.4  

     
150  

     
12.50  

  
0.9 

  
1.9  

  
2.8  

  
3.7 

  
4.6 

  
5.6 

  
6.5 

    
7.4  

    
8.3  

    
9.3  

  
10.2  

  
11.1  

  
12.0  

  
13.0  

  
13.9  

     
155  

     
12.92  

  
1.0 

  
1.9  

  
2.9  

  
3.8 

  
4.8 

  
5.7 

  
6.7 

    
7.6  

    
8.6  

    
9.6  

  
10.5  

  
11.5  

  
12.4  

  
13.4  

  
14.3  

     
160  

     
13.33  

  
1.0 

  
2.0  

  
3.0  

  
3.9 

  
4.9 

  
5.9 

  
6.9 

    
7.9  

    
8.9  

    
9.9  

  
10.9  

  
11.8  

  
12.8  

  
13.8  

  
14.8  

     
165  

     
13.75  

  
1.0 

  
2.0  

  
3.1  

  
4.1 

  
5.1 

  
6.1 

  
7.1 

    
8.1  

    
9.2  

  
10.2  

  
11.2  

  
12.2  

  
13.2  

  
14.2  

  
15.3  

     
170  

     
14.17  

  
1.0 

  
2.1  

  
3.1  

  
4.2 

  
5.2 

  
6.3 

  
7.3 

    
8.4  

    
9.4  

  
10.5  

  
11.5  

  
12.6  

  
13.6  

  
14.7  

  
15.7  

     
175  

     
14.58  

  
1.1 

  
2.2  

  
3.2  

  
4.3 

  
5.4 

  
6.5 

  
7.6 

    
8.6  

    
9.7  

  
10.8  

  
11.9  

  
13.0  

  
14.0  

  
15.1  

  
16.2  

     
180  

     
15.00  

  
1.1 

  
2.2  

  
3.3  

  
4.4 

  
5.6 

  
6.7 

  
7.8 

    
8.9  

  
10.0  

  
11.1  

  
12.2  

  
13.3  

  
14.4  

  
15.5  

  
16.7  

     
185  

     
15.42  

  
1.1 

  
2.3  

  
3.4  

  
4.6 

  
5.7 

  
6.8 

  
8.0 

    
9.1  

  
10.3  

  
11.4  

  
12.5  

  
13.7  

  
14.8  

  
16.0  

  
17.1  

     
190  

     
15.83  

  
1.2 

  
2.3  

  
3.5  

  
4.7 

  
5.9 

  
7.0 

  
8.2 

    
9.4  

  
10.5  

  
11.7  

  
12.9  

  
14.1  

  
15.2  

  
16.4  

  
17.6  

     
195  

     
16.25  

  
1.2 

  
2.4  

  
3.6  

  
4.8 

  
6.0 

  
7.2 

  
8.4 

    
9.6  

  
10.8  

  
12.0  

  
13.2  

  
14.4  

  
15.6  

  
16.8  

  
18.0  

     
200  

     
16.67  

  
1.2 

  
2.5  

  
3.7  

  
4.9 

  
6.2 

  
7.4 

  
8.6 

    
9.9  

  
11.1  

  
12.3  

  
13.6  

  
14.8  

  
16.0  

  
17.3  

  
18.5  

   205    17.08  
  
1.3 

  
2.5  

  
3.8  

  
5.1 

  
6.3 

  
7.6 

  
8.8 

  
10.1  

  
11.4  

  
12.6  

  
13.9  

  
15.2  

  
16.4  

  
17.7  

  
19.0  

   210    17.50  
  
1.3 

  
2.6  

  
3.9  

  
5.2 

  
6.5 

  
7.8 

  
9.1 

  
10.4  

  
11.7  

  
13.0  

  
14.2  

  
15.5  

  
16.8  

  
18.1  

  
19.4  
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taragbEnßm 2 TMhMExSsþg;d kñúgRbB½n§tg;süúg 12v:ul 
 

bnÞúk RbEvgExSKitCaEm:Rt 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

v:at; GMEBr TMhMExSsþg;daEdlcaM)ac; (mIlIEm:Rtkaer:) 

5     0.42  1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 

10     0.83  1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 

15     1.25  1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 

20     1.67  1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 2.5 2.5 2.5 

25     2.08  1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 2.5 2.5 2.5 2.5 2.5 2.5 

30     2.50  1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 2.5 2.5 2.5 2.5 2.5 4 4 

35     2.92  1.5 1.5 1.5 1.5 1.5 1.5 2.5 2.5 2.5 2.5 2.5 4 4 4 4 

40     3.33  1.5 1.5 1.5 1.5 1.5 1.5 2.5 2.5 2.5 2.5 4 4 4 4 4 

45     3.75  1.5 1.5 1.5 1.5 1.5 2.5 2.5 2.5 2.5 4 4 4 4 4 6 

50     4.17  1.5 1.5 1.5 1.5 2.5 2.5 2.5 2.5 4 4 4 4 6 6 6 

55     4.58  1.5 1.5 1.5 1.5 2.5 2.5 2.5 4 4 4 4 6 6 6 6 

60     5.00  1.5 1.5 1.5 1.5 2.5 2.5 4 4 4 4 6 6 6 6 6 

65     5.42  1.5 1.5 1.5 2.5 2.5 2.5 4 4 4 6 6 6 6 6 8 

70     5.83  1.5 1.5 1.5 2.5 2.5 4 4 4 4 6 6 6 6 8 8 

75     6.25  1.5 1.5 1.5 2.5 2.5 4 4 4 6 6 6 6 8 8 8 

80     6.67  1.5 1.5 1.5 2.5 2.5 4 4 4 6 6 6 6 8 8 8 

85     7.08  1.5 1.5 2.5 2.5 4 4 4 6 6 6 6 8 8 8 8 

90     7.50  1.5 1.5 2.5 2.5 4 4 4 6 6 6 8 8 8 8 10 

95     7.92  1.5 1.5 2.5 2.5 4 4 6 6 6 6 8 8 8 10 10 

100     8.33  1.5 1.5 2.5 2.5 4 4 6 6 6 8 8 8 10 10 10 

110     9.17  1.5 1.5 2.5 4 4 6 6 6 8 8 8 10 10 10 12 

120    10.00  1.5 1.5 2.5 4 4 6 6 6 8 8 10 10 10 12 12 

130    10.83  1.5 2.5 2.5 4 6 6 6 8 8 10 10 10 12 12 14 

140    11.67  1.5 2.5 4 4 6 6 8 8 8 10 10 12 12 14 14 

150    12.50  1.5 2.5 4 4 6 6 8 8 10 10 12 12 14 14 14 

160    13.33  1.5 2.5 4 4 6 6 8 8 10 10 12 12 14 14 16 

170    14.17  1.5 2.5 4 6 6 8 8 10 10 12 12 14 14 16 16 

180    15.00  1.5 2.5 4 6 6 8 8 10 10 12 14 14 16 16 16 
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190    15.83  1.5 2.5 4 6 6 8 10 10 12 12 14 16 16 16 18 

200    16.67  1.5 2.5 4 6 8 8 10 10 12 14 14 16 16 18 18 
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taragbEnßm 3 PaBCak;lak;énkarkMNt;TMhMExSkñúgRbB½n§tg;süúg24v:ul 

pÞaMgkBa©ak;  
WprW bnÞúk RbEvgExSBIGaKuyeTAbnÞúkKitCaEm:Rt 

 1  2 3   4   5    6   7   8     9     10   11  12   13   14   15  va:t; GMEBr 
 TMhMExSEdlcaM)ac;sMrab;TMlak;tg;süúgTab 1v:ul (mIlIEm:Rtkaer:) 

10       0.42       0.02  
     
0.03  

     
0.05  

     
0.06  

     
0.08  

     
0.09  

     
0.11  

     
0.12  

     
0.14  

     
0.16  

     
0.17  

     
0.19  

     
0.20  

     
0.22       0.23  

20       0.83       0.03  
     
0.06  

     
0.09  

     
0.12  

     
0.16  

     
0.19  

     
0.22  

     
0.25  

     
0.28  

     
0.31  

     
0.34  

     
0.37  

     
0.40  

     
0.43       0.47  

30       1.25       0.05  
     
0.09  

     
0.14  

     
0.19  

     
0.23  

     
0.28  

     
0.33  

     
0.37  

     
0.42  

     
0.47  

     
0.51  

     
0.56  

     
0.60  

     
0.65       0.70  

40       1.67       0.06  
     
0.12  

     
0.19  

     
0.25  

     
0.31  

     
0.37  

     
0.43  

     
0.50  

     
0.56  

     
0.62  

     
0.68  

     
0.74  

     
0.81  

     
0.87       0.93  

50       2.08       0.08  
     
0.16  

     
0.23  

     
0.31  

     
0.39  

     
0.47  

     
0.54  

     
0.62  

     
0.70  

     
0.78  

     
0.85  

     
0.93  

     
1.01  

     
1.09       1.16  

60       2.50       0.09  
     
0.19  

     
0.28  

     
0.37  

     
0.47  

     
0.56  

     
0.65  

     
0.74  

     
0.84  

     
0.93  

     
1.02  

     
1.12  

     
1.21  

     
1.30       1.40  

70       2.92       0.11  
     
0.22  

     
0.33  

     
0.43  

     
0.54  

     
0.65  

     
0.76  

     
0.87  

     
0.98  

     
1.09  

     
1.19  

     
1.30  

     
1.41  

     
1.52       1.63  

80       3.33       0.12  
     
0.25  

     
0.37  

     
0.50  

     
0.62  

     
0.74  

     
0.87  

     
0.99  

     
1.12  

     
1.24  

     
1.36  

     
1.49  

     
1.61  

     
1.74       1.86  

90       3.75       0.14  
     
0.28  

     
0.42  

     
0.56  

     
0.70  

     
0.84  

     
0.98  

     
1.12  

     
1.26  

     
1.40  

     
1.53  

     
1.67  

     
1.81  

     
1.95       2.09  

100       4.17       0.16  
     
0.31  

     
0.47  

     
0.62  

     
0.78  

     
0.93  

     
1.09  

     
1.24  

     
1.40  

     
1.55  

     
1.71  

     
1.86  

     
2.02  

     
2.17       2.33  

150       6.25       0.23  
     
0.47  

     
0.70  

     
0.93  

     
1.16  

     
1.40  

     
1.63  

     
1.86  

     
2.09  

     
2.33  

     
2.56  

     
2.79  

     
3.02  

     
3.26       3.49  

200       8.33       0.31  
     
0.62  

     
0.93  

     
1.24  

     
1.55  

     
1.86  

     
2.17  

     
2.48  

     
2.79  

     
3.10  

     
3.41  

     
3.72  

     
4.03  

     
4.34       4.65  

250     10.42       0.39  
     
0.78  

     
1.16  

     
1.55  

     
1.94  

     
2.33  

     
2.71  

     
3.10  

     
3.49  

     
3.88  

     
4.26  

     
4.65  

     
5.04  

     
5.43       5.81  

300     12.50       0.47  
     
0.93  

     
1.40  

     
1.86  

     
2.33  

     
2.79  

     
3.26  

     
3.72  

     
4.19  

     
4.65  

     
5.12  

     
5.58  

     
6.05  

     
6.51       6.98  

350     14.58       0.54  
     
1.09  

     
1.63  

     
2.17  

     
2.71  

     
3.26  

     
3.80  

     
4.34  

     
4.88  

     
5.43  

     
5.97  

     
6.51  

     
7.05  

     
7.60       8.14  

400     16.67       0.62  
     
1.24  

     
1.86  

     
2.48  

     
3.10  

     
3.72  

     
4.34  

     
4.96  

     
5.58  

     
6.20  

     
6.82  

     
7.44  

     
8.06  

     
8.68       9.30  

450     18.75       0.70  
     
1.40  

     
2.09  

     
2.79  

     
3.49  

     
4.19  

     
4.88  

     
5.58  

     
6.28  

     
6.98  

     
7.67  

     
8.37  

     
9.07  

     
9.77       10.5  

500     20.83       0.78  
     
1.55  

     
2.33  

     
3.10  

     
3.88  

     
4.65  

     
5.43  

     
6.20  

     
6.98  

     
7.75  

     
8.53  

     
9.30  

     
10.1  

     
10.9       11.6  

550     22.92       0.85  
     
1.71  

     
2.56  

     
3.41  

     
4.26  

     
5.12  

     
5.97  

     
6.82  

     
7.67  

     
8.53  

     
9.38  

     
10.2  

     
11.1  

     
11.9       12.8  

600     25.00       0.93  
     
1.86  

     
2.79  

     
3.72  

     
4.65  

     
5.58  

     
6.51  

     
7.44  

     
8.37  

     
9.30  

     
10.2  

     
11.2  

     
12.1  

     
13.0       14.0  

650     27.08       1.01  
     
2.02  

     
3.02  

     
4.03  

     
5.04  

     
6.05  

     
7.05  

     
8.06  

     
9.07  

     
10.1  

     
11.1  

     
12.1  

     
13.1  

     
14.1       15.1  

700     29.17       1.09  
     
2.17  

     
3.26  

     
4.34  

     
5.43  

     
6.51  

     
7.60  

     
8.68  

     
9.77  

     
10.9  

     
11.9  

     
13.0  

     
14.1  

     
15.2       16.3  

750     31.25       1.16  
     
2.33  

     
3.49  

     
4.65  

     
5.81  

     
6.98  

     
8.14  

     
9.30  

     
10.5  

     
11.6  

     
12.8  

     
14.0  

     
15.1  

     
16.3       17.4  

800     33.33       1.24  
     
2.48  

     
3.72  

     
4.96  

     
6.20  

     
7.44  

     
8.68  

     
9.92  

     
11.2  

     
12.4  

     
13.6  

     
14.9  

     
16.1  

     
17.4       18.6  

850     35.42       1.32  
     
2.64  

     
3.95  

     
5.27  

     
6.59  

     
7.91  

     
9.22  

     
10.5  

     
11.9  

     
13.2  

     
14.5  

     
15.8  

     
17.1  

     
18.4       19.8  

900     37.50       1.40  
     
2.79  

     
4.19  

     
5.58  

     
6.98  

     
8.37  

     
9.77  

     
11.2  

     
12.6  

     
14.0  

     
15.3  

     
16.7  

     
18.1  

     
19.5       20.9  

950     39.58       1.47  
     
2.95  

     
4.42  

     
5.89  

     
7.36  

     
8.84  

     
10.3  

     
11.8  

     
13.3  

     
14.7  

     
16.2  

     
17.7  

     
19.1  

     
20.6       22.1  

1000     41.67       1.55  
     
3.10  

     
4.65  

     
6.20  

     
7.75  

     
9.30  

     
10.9  

     
12.4  

     
14.0  

     
15.5  

     
17.1  

     
18.6  

     
20.2  

     
21.7       23.3  
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taragbEnßm 4 TMhMExSsþg;dakñúgRbB½n§tg;süúg 24v:ul (adapted from UNESCO_2000) 

pÞaMgkBa©ak;  WprW 
bnÞúk RbEvgBIGaKuyeTAbnÞúkeRbIR)as;KitCaEm:t 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
va:t; GMEBr TMhMExSEdlcaM)ac;sMrab;TMlak;tg;süúgTab 1v:ul (mIlIEm:Rtkaer:) 

10       0.42  
   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

20       0.83  
   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

30       1.25  
   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

40       1.67  
   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

50       2.08  
   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

60       2.50  
   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

70       2.92  
   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
2.5  

   
2.5  

80       3.33  
   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
2.5  

   
2.5  

   
2.5  

90       3.75  
   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  

   
1.5  
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taragbEnßm 5 karkMnt;TMhMrbs;RbB½næsULa 
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I.   karkMnt;TMhMpÞaMgkBa©k; 
CMhan 1 : KNnafamBleRbIR)as;RbcaMéf¶rbs;]bkrN¾eRbIR)as;nImYy² 

]bkrN¾eRbIR)

as;  

 tg;süúg 

(V) 
GanuPaB 

(W)  

cMnYnem:ag(

h) 

famBlRbcaMéf¶  
(Wh= Ganu-
PaBxcMnYnem:ag) 

epSg² 

]bkrN¾ 1 
     

]bkrN¾ 2 
     

……………      

CMhan 2 : srubfamBleRbIR)as;RbcaMéf¶ (Wh) 
 Wh 

CMhan 3 srubfamBleRbIR)as;RbcaMéf¶EdlnwgRtUvpþl;edaypÞaMgkBa©ak;  (Wh): CMhan 

2 x 1>3  

srubfamBlpÞaMgkBa©ak;RbcaMéf¶  Wh 

CMhan 4 srubGanuPaBpÞaMgkBa©ak;RtUvkar : CMhan 3 / PGF  (in Wp) 

 kñúgkrNIenAevogc½nÞ: PGF=2.93 
                                        Wp 

CMhan 5 srubcMnYnpÞaMgkBa©ak;EdlRtUveRbI : CMhan 4 / GanuPaBkñúg1pÞaMgkBa©ak; ehI-
ytMelIglTæpleGayeTAcMnYnKt;  

 RbsinebI …….pÞaMgkBa©ak;(Wp)RtUveRbI 
RbsinebI …….pÞaMgkBa©ak;(Wp)RtUveRbI  

II.   karkMnt;TMhMGaKuy 

CMhan 1 nig CMhan 2  : eRbITinñn½yCMhan 1 nig CMhan 2 xagelI   

CMhan3:srubfamBlsþúkTuk(Wh)sMrab;eRbIR)as;ry³eBl5éf¶min)ansaknigminKitBIR
bePTGaKuy 
xusKña  (Ah=Wh/system voltage): 
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GaKuyrfynþFmμta : CMhan 2  x 10 Wh Ah 

GaKuyTamTartMEhTaM: CMhan 2 x 7>5 Wh Ah 

GaKuyEdleRbIsMrab;RbB½n§RBHGaTitü: CMhan 2 x 

5
Wh Ah 

CMhan 2: kMNt;cMnYnGaKuyEdlRtUveRbI: CMhan 3 /bnÞúkGaKuy1(Ah). ehIytM 
elIglTæpl eGayeTAcMnYnKt;. lTæplEdlrkeXIBaJKWRtUvKñanwgGRtaepÞr C10 . 

GaKuyrfynþFmμta: 150 Ah
 

GaKuyTamTartMEhTaM: 120 Ah
 

GaKuyEdleRbIsMrab;RbB½n§RBHGaTitü: 150Ah or 

75Ah

 

 

III.   karkMnt;TMhM]bkrN¾RtYtBinitü 

 tg;süúg GanuPaB crnþ crnþGtibrma 

sakbnÞúk     

epÞrbnÞúk     

TMhM]bkrN¾RtYtBinitü ……(sak)/……(epÞr) EdlRtUveRbI = 

IV.   karkMnt;TMhMExS 

muxkat; RbEvg 
,m 

GanuPaB crnþGtibrma TMhMBit 
mm2 

TMhMpSM  
mm2 

TMhMsþg;da 
mm2 

pÞaMgkBa©ak; - 
]bkrN¾RtYtBinitü 

  

]bkrN¾ 1-
]bkrN¾RtYtBinitü 
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.....   

]bkrN¾RtYtBinitü 
–GaKuy 

  

 
 
 

 



Promotion of the Efficient Use of Renewable Energies in Developing Countries  
EIE-06-256 REEPRO 

 

113 

REFERENCES  

1. Herbert A. Wade. Solar Photovoltaic Technical Training Manual. UNESCO,  2002 

2. Solar energy for rural Cambodia A technical training for micro-entrepreneurs in solar en-
ergy for rural Cambodia By Jony Heerink. KAMWORKS. 

3. DGS guide for installer, architects and engineers: Planning and installing PV systems. 
2005 

4. Dobelmann Jan K., REEPRO Solar guidebook, (2008) 

 


	1 RbB½næpÞaMgkBa©k;RBHGaTitü
	1>1 etIRbB½næpÞaMgkBa©k;RBHGaTitüCaGIV?
	1>2 PaBdUcKñarvagRbB½næpÞaMgkBa©k;RBHGaTitü nigkarRtg;TwkePøóg
	1>3 kareRbIR)as;RbB½næsULa

	2 GKÁisnI
	2>1 mUldæanRKwHGKÁisnI
	2>2 rgVas;GKáisnI

	3 pÞaMgkBa©k;GKÁisnIRBHGaTitü
	3>1 esckþIepþIm
	3>2 kartbnÞHekasikaGKÁisnIRBHGaTitü
	3>2>1 kartCaes‘rI
	3>2>2 kartCaExñg

	3>3 GVIeTACalTæplGKÁÁIsnIEdlplit)an
	3>4 Pöab;pÞaMgkBa©k;BnøWRBHGaTitüEdlmanlkçNHdUcKña
	3>4>1 kartCaesrI
	3>4>2 kartCaExñg
	3>4>3 kartCaExñg nigtCaesrI

	3>5 karP¢ab;pÞaMgnImYy²EdlmanlkçN³epSgKña
	3>5>1 tP¢ab;Caes‘rI
	3>5>2 kartCaExñg

	3>6 kardMeLIgpÞaMgkBa©k;RBHGaTitü

	4 ]bkrN_RtYtBinitü
	4>1 esckþIepþIm
	4>2 ]bkrN_RtYtBinitüelIkarsakGaKuy
	4>3 ]bkrN_RtYtBinitüelIkarepÞrGaKuy
	4>4 ]bkrN_RtYtBinitü

	5 GaKuy
	5>1 esckþIepþIm
	5>2 GaKuyGasuIt
	5>2>1 lkçN³BiessénRbB½n§GaKuyBnøWRBHGaTitü
	5>2>2 lT§PaBpÞúkbnúÞkGKÁuisnI
	5>2>3 kaEfTaMGaKuy
	5>2>4 kareFVI[GaKuymansmPaB


	6 ExScMlg
	6>1 esckþIepþIm
	6>2 TMnak;TMngén)a:ra:EmtbNþajExSePøIg nigkar)at;bg;GanuPabGKÁisnI
	6>3 RbePTExSrePøIg
	6>4 kareRCIserIsmuxRtwmRtUvénExS
	6>4>1   karKNnamuxkat;ExS
	6>4>2 kareRbIR)as;tarageRCIserIsExS
	6>4>3 eRbItarageRCIserIsExSsMrab;P¢ab;BI]bkrN_eRcIneTAGaKuy
	6>4>4 TMhMExSsMrab;]bkrN_EdledIredaym:UT½r


	7 ]bkrN_eRbIR)as;
	7>1 esckþIepþIm
	7>2 GMBUlGKÁisnI 
	rUbTI 62 GMBUlGKÁisnI (a) GMBUlmUl nig (b) GMBUlEmRt   
	7>3 TUrTwkkk
	7>4 TUrkøaes
	7>5 vIedGU nigTUrTsSn_
	7>6 viTüú nig]bkrN_esþer:GU
	7>7 ]bkrN_eRbIR)as;epSg²

	8 karKNnaTMhMrbs;RbBn§½sULa
	8>1 esckþIepþIm
	8>2 karKNnaTMhMxñatRtwmRtUvrbs;pÞaMgsULa
	8>2>1 famBlGKÁisnI)at;bg;
	8>2>2 emKuNsMrab;pÞaMgkB©ak;
	8>2>3 karkMNt;TMhMpÞaMgkBa©k;RBHGaTitü

	8>3 karkMNt;TMhMGaKuy
	8>4 karkMnt;]bkrN_RtYtBinitü³
	8>5 karkMnt;ExSr

	9 kardMeLIgRbB½n§sULa
	9>1 ]bkrN_eRbIR)as;
	9>2 kardMeLIgpÞaMgBnøWRBHGaTitü
	9>3 kardak;ExSrePøIg
	9>4 kartMeLIg]bkrN_RtYtBinitü
	9>5 kardMeLIgGaKuy

	10 karEfTaMRbB½n§pÞaMgBnøWRBHGaTitü
	10>1 eskþIepþIm
	10>2 etIRtUveFVIGVIxøHkñúgGMLúkeBltMEhTaM?
	10>3 c,ab;kñúgkarEfTaM (from UNESCO manual)
	10>4 karkt;RtaTukBIkarEfTaM

	11 rkbBaðaEdlekItmanPøamelIRbB½næsULanigkarCusCul
	11>1 esckIþepIþm
	11>2 RbePTénkarxUcrbs;RbB½næ
	11>2>1 TI1 RbB½næTaMgmUl
	11>2>2 TI2 eRKOgeRbIR)as;mYycMnYnxUc
	11>2>3 TI3³ RbB½nædMeNIrkar b:uEnþvaGs;famBlelÓneBk


	REFERENCES 

