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Enhancement of Photovoltaic Panel Efficiency by Using Coir Fiber Sheet

Evaporative Cooling
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Abstract

The objective of this report is to study the efficiency enhancement of photovoltaic panel by reducing
the temperature of the panel using evaporative cooling with coir fiber sheet obtained from soaking coir
fiber sheet in water. This affects the electricity production of photovoltaic. Based on the experimental
results of the research, the main factors affecting the ability to produce electricity from photovoltaic are
the amount of water in the evaporating coir fiber sheet and the ambient temperature. These factors lead
to a decrease in the temperature of the photovoltaic panel. The experiments were conducted using 320 W
solar cells tilted at a 15-degree angle from the horizontal, facing south, in King Mongkut's University of
Technology Thonburi, Bangkok. The coir fiber sheet, with a thickness of 1 cm, was soaked in ambient water
for 5 minutes twice before testing. The tests were conducted from 9:30 am to 12:45 pm and from 1:15 pm
to 4:30 pm. A total of 3.77 kg of water was used. The results showed an average temperature reduction on
the rear of the panel of 7.76°C with the maximum reduction being 14.93°C. The maximum electricity
production was 269.16 W at a voltage of 34.42 V and a current of 7.82 A, resulting in the average power
output increased by 7.77% and the average panel efficiency being 1.09% higher compared to a panel

without evaporative cooling.
Keywords: Coir Fiber Sheet, Efficiency, Evaporative Cooling, Photovoltaic Panel
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A15199 1 51882.DUAVDILNLTARLAIRNNNEG NIN1SNAADULKILYARLIDLASUAMULTNLEAY 1,000 TnfRamI519UnS
Mgaunqil 25 asraaEd (Standard Test Condition, STC) [12]

waauasafing eazLEYn
Cell type Multi (Poly) crystalline
Dimensions 1956 x 992 x 40 mm
Max-Power (P,) 320 W
Voltage of Pmax (Vimp) 37.85V
Current at Pmax (In) 8.46 A
Open-Circuit Voltage (Voo) 46.56 V
Short-Circuit Current (Is) 9.05 A
Temperature Coefficient of power (y) -0.375%/°C
Module Efficiency 15.4%
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K-type thermocouple
QU (Tey, tey Y t)

43939: -200~1260°C

+ 0.5°C

CM11 Kipp & Zonen Pyranometer [13]

Al 4-6 pv/Wm?

+2% (Spectral

TnSedeiing (1) %2930 0-1400 W/m? selectivity)
R. M. Young 05103L Wind Monitor 29¥im: 0-100 m/s +3 m/s
Yamasan (v)
FX1012 Yokogawa Datalogger [14] drsinusanulainssuanss: -50~50 V. | + 0.05%
Fausaiulnli (V) wagduiindeya Haingaugil: -200~1370°C +0.15%
DHT22 wsasulyifiniild: 3.3-6 vDC
fanrudunanden (H,) wazguund ALY
wande (T,) %2939: 0-100%RH + 29%RH
ANAELOYA: 0.1%RH
UYL
433999: -40~80°C +0.5°C
ANazLIEA: 0.1°C
Arduino UNO [15] usssiulwiwreen: 2.7-55 v + 5 mV/LSB

gunsalAIuA DHT22

UNI-T UT204+ Digital Clamp Meter
Tonszualia ()
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+ (2.5%+5)
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23970: 0-30 kg +15¢
Tountn AMUAzIEYA: 10 g
Pyranometer :} T ‘-‘i‘ Wind Monitor
I, v
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J i HEE PV1
mm— || LR SERRSY,,
g85E HEEE |
‘ T ¥ 1] coir sheet
tc ;Tal Hal
. Microcontroller
Clamp Meter 2 T, H, and ISensor
1
; A
l, @ v v l /
i 2 1 ANA— Clamp Meter 1
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Datalogger 2

Datalogger 1
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—— Temperature at the front PV panel with coir, TPV1
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—— Temperature at the rear PV panel with coir, tPV1
----- Temperature at the rear PV panel without coir, tPV2

A il 5 gaumgiiduniuasndwosuneifnisvharnubuisuiulauznduazindnds uazuwiliuvegumgi
AU

na il 6 Anudulduneninisvharuduanuiuleugndanianuiuwinden Weawindnsssive
vasanleuzns nsaruduganinuinlutieiy Wesiniiinisduegluwiuleuzninduiuuinneusudy
Fadimsanawanuioulsd LavAey q aduanasuasinTuidnties amudnmeINAwnaeNlUAeuly

N5UsERAVINTTLAUNIA ATIN 16 umImendeviguasUsy

465

Soft Power: Wasa319855A JulAdouiAsysialneg



Relative humidity, RH (%)

100%

N5UsERAVINTTLAUNIA ATIN 16 umImendeviguasUsy

90% A

80% A

70% A

60% A

50% A

40%

—Relative humidity

9:30 10:30

11:30

12:30

13:30 14:30 15:30

Time (hr)

—Relative humidity under PV panel with coir

AT 6 ANLTULINADY wazANNTUTALNITTNTYI AL kauleuznE)

4 - 5 nInAL 2567

NN 7 waduasofindfiinisvhanuduseuidonsnintsansumgivesuns Fuilimidsluig
nanlRnidloSeuiieuiuuned1ads msndamdslniheuvaduaseiing deldarnnssuasazuseiulng Ty
rnailduUstunudidorindlaonss Snadinisianuduanuiulonsndin vildunediinnsviaudunasli
Tendunesnede Tnganizluanimeinafiviesiinlusslugaeiie %adqNaiﬁﬁwé’qlﬂ/\lﬁwﬁmémlmuﬂhqmaqamﬁ
athaiulédn Tneunsfidnisyhenuduanusiulousndn aunsandaidsliiiedsls 206.65 Sas nanidslndh
I¢igaan 269.16 Tnd Musedu 3.2 Taadt waznszua 7.82 wend faan 12.20 u. wasiileiUSouiivuiuunaneds
aursandniaalnilannan 7.77%

Current, I (A)
[ = 2 2 Lad Lad é
1] = (] L] LN ] LN

[

=
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— PV with coir current, 1
— PV with coir voltage, V1
—— PV with coir power, P1

-----PV without coir current, I2
————— PV without coir voltage, V2

----- PV without coir power, P2
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