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Water cooling effecting on the efficiency of monocrystalline and amorphous
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Abstract

This research was aimed to study the effect of applying the cooling system on the front surface to the
efficiency of photovoltaic (PV) module. The spraying water on the front surface of PV modules experiments
were carried out for different types of module, 40-watts monocrystalline silicon and 40-watts amorphous
silicon. In each experiment, there were the controlled module which was the module that operated in the
normal condition and the tested module which was the module that installed the spraying water system. The
results showed that water could successfully reduce the working temperature of the modules. In the
experiments, the temperature of the tested modules were lower that of the controlled modules in the average
of 28.66% and 36.59% for monocrystalline experiment and amorphous experiment, respectively. Moreover,
the temperature reduction using spraying water system affected the module efficiencies. The comparison of

the efficiency between the controlled module and the tested module was carried out. The results showed that
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the increase in efficiencies of the tested modules in monocrystalline and amorphous experiments were

10.05% and 7.74% in average, respectively.

Keywords: photovoltaic module, efficiency, temperature reduction
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Figure 1 Layout of the experimental setup with

water cooling system

2. ﬁwLquIwimiaam'ﬁﬂﬂs:ﬂauﬁﬁﬁuqﬂmtﬁ"g@
‘n@aauﬁm%'umHﬁm%’qumauLmuw'uﬁn %
Itlumaszunsanuauazgngudodinasfiy
Y Xy e ¥4 & - v
Al gaainN9gs N 150 rudiuas ez
Tnar1ua2 lUg91n30970003 1N T AR AT NI
v g o b ° [
Titudnevaslan 9003113 avadItinazivinae bl
AUszan 2 Aasdawn LLa:ﬁﬂganaanm@Twﬁ's
W A1NBWINHIBNITTUANNTonIE lnaadd
v v 05"31
mauzsashuazgnguldiiuliludufuidiody
ﬁl 9/:’ ~ = o > % g ]
e lihidudssdmiumagunaudulylglna
3. fAIaIad1aaaLnas 8wa Wisco U AI2010
Wandanusnomasluanida 1hia K uaziindane
NS NAULdaTRa K SUNRNRIGI WAV
W W@l e BNNIFD e



@
<

’J’]ia’lﬁ"nmmam{uazmﬂiﬂaﬁ Nm"?‘ﬂmﬁ'ﬂumaﬁﬂ’m 383 miﬂi:“qu’?’mmsum"?ﬂm&wmmimu?ﬁ'ﬂ ﬂiﬂ'ﬁl 9
4. FnTumaIantzuainnazussan a:lTuaa
fima¥ BWa UNI-T 3u UT33D uazlinaslufinat 2. ATEIWI AU TIENTN WU IUNILTRE
LUUdiaaa ju TPM-10 Tad1gmn D4 WRIDNAY
FAWIARDY n= P @)
1 v o A =3 1 e A.G
5. fNANNTUTIFONAT L ULARZIUVBINITNARDL
wauaangaiiadaNuNTIFaAa A - -
‘u i N unw UrzEnTawpaaune
FMINTINANRAST NHINLIRUNRIRITANY v ea a e
3 s G UNk ANNTUTIFONALS (TAGABAITINAT)
6. LIAIUNIITNARBULAZLAUTINAADAILGLIAN ¥ e
b A UNY WBNTULRIVDILNS (ANT19L0AT)
9:00 — 15:00 WIRM layszUUTIUI8AINNTIUAIE . A& "t a
i 2z5uduuaz AN e PIIARATRA pE R A aT e
o 5 . 3 Y32NTNIN LLa:mqm%Qﬁlumiﬁwmmzwjn
ARTULHITRANANLAEY avinmsiAuTau s b i a P
. v WHY PV AILAUUAZIHY PV Nagay 1NaaTzika
LAOU RINIAN — ARNAN W.A. 2555 WAzLHITHA Y v . ¥
e - d MnmMInaseu Iz ULTELNaANNTaudain
pzuaiWa ldvinsiiudayaluwideunnainon -
FUMAN W.€. 2555 - ¢
HNANIINAFDULLAZIVNITW
- ve Tunsaazwdana lasindanan laainniy
NM3IATIERVDYA B e L
_ s - e nageuNasowaziLanalIuIdn
lumsdienzitoys aziasandimsglun . e .
e AN NTIFEINATINNAITNAROULAL
uazAszENENIWAlAINURY PV AILQULAZLHY . o .
. . R AMAN TR DNV BINIFITANITNARDL LALFAI
PV nasay lavligaslunsdwim dadalud T § e L o
@9 Figure 2 3ndayawun aiIouifisunuus
Cew . . ANANNNLTNTIRDAAT I UTI9IANV8INITNAREL
1. Had I NuR TR UEIDNA S e R o
NIV TANARDLWHITRAANANLAI TANa NI T A g9
1. q a
P_IV (1) . a ¢ A o o a o =
Cew v e nukITiaazyasng Gevinlnarannniuiaaani
P unu ad lWuh (3ae) . R R }
. B FAIRININTULALINY lasAILafVDIA1ANNLTY
V uni anuanadng (Iad) L L
v . FIReauarAIa RN TN I UATNARDL LS
I unw n3zua bWu (wanuds) oo
1000 50
=
&
2
2 800 45
c
E
=y
8 _
“ i [&]
& % ‘l\-\-: 0o
c &
2 g
s
& 400 3B g
%
W
a2 200 30
2
g
[cy
0 T T T T T T T T T T T T T T T T T T T T T T T T 25
o wn o w0 o [Te) o n o [Te) o n o e} o Tp} o n o [Te) o [Te) o n o
Q2 . 9 ¥ @ v N ¥ e v ¥e o T e TN ¥e omoan Y e
36583 cSscFfroddddssssESEIL

A1 (WIANN)

—h— aNuuTIRfiad (MANLAEA)
punnfiuaaday (HAnLdw)

—W— anudiusaianfiagd (aznaiWa)
—— gunpluiadon (azuaing)

Figure 2 The solar radiation and environment temperature during the testing time
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modules during the testing time
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Figure 5 The module efficiencies and efficiency comparison between controlled and tested modules during

the testing time
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