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The Performance Study of Solar Cell Modules with Cooling Fins
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Abstract

The aim of this study is to compare the performance of the single crystal silicon modules (10 Wp) between
the solar panel and the panel-mounted cooling fins. It is a uniform cross section of rectangle fins with operation
under natural convection. The area of cooling fins has an area three times of the panel. Solar panels will be tested
at an angle of 17 degrees, facing south. As the result, we found that the solar panel mounted with cooling fins,
the energy losses on the solar panel is reduced. So the solar panel is improved performance. The energy losses of
solar panels are proportional to the incident light intensity and affect the performance of the panel. In the high-
intensity of lighting, the performance ratio of the panel is lower than at low light intensity.
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A15199 1 Asautl s i ianiazunmsgau At STC (1000 W/m?, AM 1.5 spectrum, cell temperature 25 °C )

s niin ApauLs utlannglniin ApauLs
Maximum Power (P __) 10 W (#5%) Maximum Power Current (Imp) 0.60 A
Open Circuit Voltage (V) 21V Maximum System Voltage 16.8V,
Short Circuit Current (I_) 0.66 A Normal Operating Cell Temperature (NOCT) 47 +2°C
Maximum Power Voltage (Vmp) 16.8V Dimensions 245 x 334 x 18 mm

o o 1 U ] 1 = dl dl =l v AﬂJ = ] 1 =
NNTANUIINNEATINTANEN A NTEUN LR UATLUR WA B N R UEN AT TaRa N A AR KR UATL TR
1 al o dl dJ = a 3| = | = [~{ o vyl ada
ANAITBILNUATLILARANAINING 2 TaAFuRANgTln H Haouuuilu ¢ uaziiaoineailu L awwnsonnlipeds
dedinsnziily 1 Balaedannigiulunisaiuans duaninznisdiemaanenstluaniazaesia (Steady-state

Condition) 1UuWIAIINES HEUNYRTNFIUATUHAIAN goun)HTesaINIARITILAZ AN A Wigmni1edanazunien

a

WinAugUu)HLeIANNEI TasRINIALAREUT wazAMANTRTaI AR IENwHuATUR AN ANTILAT AN A I RANI9TI)

ANTRLAINLFN g UATL I LB0IRY 289UNUATU MNLUIANE1ITeuEWATL TuTIAN IR AnFuRitized
] = = U o o U ¥ o o a Qr U | dl ]

weWATLHN TN AETRUANIINERI NI AN SR UlE Al ssAnE nanaatseTuuuLeAeuar lisnag

wHF9AANNFUNRRLEWATL(Ozisik M. Necati and Yildiz Bayazitoglu, 1988) sagunnsselul

X
(a) (b) T

Hot surface facing H
upward positive

o L
. Hot surface facing
negative downward
/ P/E‘ \ VA
y
Air
V. T,

MW 2 (a) NINUUANNLAY (b) winATuRRa N AlnasuLHLATU T AN

ada

AIEUBINIATNAANIINIANNEAULLILFITNTN RN A UBLHLAT WaasidLmafeasiA1El (Ozisik M. Necati

and Yildiz Bayazitoglu, 1988)
Nu=o0145 [(Gr, Pr) - (Gr_ P ]+ 0.5 (Gr_ Pr cos 0)"* (1)

AW 6r pr <10, or, > or, uazHH O Bgsendng —15° 19 -75° AN o, TuREYTULNAIANTING 2

eaTIMENAIanTyswn TR 21 (21707 3) uenau - FunAN WA, 2559 259



UNAINNIRE

LZM 2

#1999 2 Transition Grashof number

wu 6 Gr,
15 5x10°
-30 10°
-60 10°
-75 10°
— N_u k
h = ! (4)
H
m h P (5)
KA .
d‘
LD
A a ) A % v o ] =
T, ARRIUUNNUDIAINA (CC) P ARLdUTRLLIRanNFARTRILEWATL (M)
P P o o 4 &Aoo o y oA 2
T, ﬂﬂﬂmuqﬂmLLmi:mﬂmwm@u( C) A, ADNUNUUNFATBILLELATL (M”)
L ABANINENNYBILNWATY (M) K, ARANANTNINALNNFELLBI8INA (W/m°C)
h ABANFNU I ANTNINIANNTRUEAE (W/mP°C)  n ABANINAITBIUNUATL (M)
= A Loy 2
Gr AaLarnTalan (Grashof Number) g AaAANLIITutaslan (9.807m/s%)
Vi AaAdulszananisaenada (K') Pr ABLAUNTUALTAA (Prandtl Number)
Nu Aalatiawas (Nusselt Number) L@agl
v ApArANNTHAALLNNANE (Kinematics Viscosity, v )(m?/s)
Yol ABAMNUTLLUTRIRNTA(The density of air, p )(kg/m°)
k ARANANINTNANNEAULBILEWATL (heat conduction, k)(W/mK)

M = (T, =T, )\/nPkA (6)

ANBRIINITANELN AN T UUBILNUATLAILI AN

sinh mL + (R/mk )cosh mL
cosh mL + (r?lmk )sinh mL

U¢ip =

eaTIMENAIanTyswn TR 21 (21707 3) uenau - FunAN WA, 2559 260



UNAINNIRE

NNINARBLLALALATNEFANTINUE ( Performance) (British Standard, 1998) N4 WAN184N13M19 UUBILLE

'
o Al o o

IARLAIDNTAET NI RMBINAN AN BB LN ANTIN UL UDILTAR WRID AR ETH A9TS

o

a &

was Ul nan lfannuaasaduasefing (Array Yield)Aaaanuanungn lunisuannasaniniinaesszuy

viaauae e iupnas Wi naaduasenfinduanls seafinain19mnfIgIanI0IuNTARUAIRN TR

Y, =E,/P, (8)
ah Y, Pandx I imaduasenAindudn lfdarindsmiass (Whkw,)

E, Aanaa Ui maduasa ARt uan 1é (kwh)

P, Pama Wi AnAigagaresusTaduLaIRing (kW)

AUl A nuraduasanindniamg ] (Reference Yield)AaAauaNnsn lun1SNARNAIY

A a @ o o a a eﬂd‘ d’l a & a ol 1 Y o a a n‘d‘
VLWW’W]’]\‘W]E]H{] HUWANIUAINTIAANANALTNANNTENLNUHILTA A LA N ALTFAAIANITNTIFANA AT AN

NIATFIU
49
Yr = H/Ggre (9)
P & o o) al - P T a
Wa Y, Ao nas Ui maduaseinduan lfseinasEasslunme e (kWh/kw)
i A9 WANIUANNTIRAMNDNATNANNILNUNURLLTAR WD TR (KWh/m?)
A Y o o P A 2
Gy A8 ANANNENTIAANENTIRENaN19z1Insg 1N (TIne?l STC = 1kw/m?)

NAW U AP RAR T A N A waaa1 AR NN 1d 1%9ua34 (Final Yield) AB WAINIUANNTARLAIDTIRET

v
a o

gnlilasnisenelniln sleinaslniihfnfsgegeaesuaamasuasoniing

Y, = E, /P, (10)

1e Y, Pands I inGs lHansaduaseinditin U eusss (whkw,)

. AanaLANEaduasaingngn g inantsznnalniin (kwh)

eaTIMENAIanTyswn TR 21 (21707 3) uenau - FunAN WA, 2559 261



UNAINNIRE

AU RLBLNTARLAIRNIRg (Capture Losses, L) (L= Yq-Y,)

ANIINUZARITTLLLTAALANRTIAE (Performance Ratio, PR)

PR =Y,/Y, (11)
Usr@Anannesiiisaauasening (Array Efficiency, 1,)

na = Ea/HiAa (12)
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