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Abstract

This research investigates the generation of electricity and heat using a solar cell
power generation system with a maximum installed capacity of no more than 500 W.
A cooling system consists of 12 copper pipes, each with a 1/2" diameter and a length
of 1,050 mm connected (at both the upper and lower sides) to two manifold or header
pipes with a 5/8" diameter and a length of 800 mm to enhance system performance.
By physically separating the heat sink from the solar panels, the system was able to
capture and utilize the waste heat generated during the cooling process. Experimental
data collected at cooling water flow rates of 50, 100, and 150 LPH indicated a
significant increase in overall power generation efficiency compared to a traditional
integrated configuration. An increase in cooling water flow rate resulted in a
corresponding increase in solar cell efficiency. The optimal performance was observed
at a flow rate of 150 LPH, where the system was capable of absorbing 10,684.08 kJ of
heat energy, leading to a temperature rise of 13.9 °C from 27.5 °C to 41.4 °C.
Keywords: Efficiency, Solar cell, Waste heat
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5.3 §n31n1snavesinssuieauieu 150 LPH
sruvansaivaamgiiunSeusnaamglisudu 27.50 °C Widugamgiigaving
41.40 °C (AT = 13.90 °C) \flolasuluussdonfindiade 874.87 kw lnefndul3uu

ASoUTiNARLE 10,684.08 kJ (WAAIHINTNT 6)
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(@) USinausedonding (W/m?) uavaamad  (b) aumgiiirieu (°0) Nianansahanld

WInaew (°C) Uselowil

300 10 300 10

250 250
200 fo.,

150
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Ampere (A)
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50

0
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Time Time

(c) n3zua (Amp) wag waaulih (d) nszia (Amp) wag wasaulnd
(Power) U8938UY (Power) 98938 UU
(FiafagnszusnuTow) (LifinAsyRszUIBAUSo)

= a 1%
A9 6 Han1sagRUsTUURAR INTNLaz AN U

ASMOMNIINTTINAVIUNTEUIAINNSEU 150 LPH

o = = a a Y A o H
A197199 1 Naﬂ'ﬁﬁﬂ‘H']LUiEJULWEJUi%‘U'UNamVLWﬂ']LLazﬂ'J']ﬂJi@u LN@@@SWﬂWﬂMﬁ‘U@W’ﬁ%UW

ANNSBULANATGAU (50, 100 wag 150 LPH)

Flow Thermal With cooling Without cooling
t Tlnitial TFinal E p P
rate nergy ower ower
¢0) O Npv L%
(LPH) (3)) (w) (%) (W) (%)
50 315 38.9 556776  217.32 21 173.85 18
100 30.1 40.3 7,674.48  196.67 22 154.13 20
150 27.5 41.7 10,684.08  193.30 28 154.64 26
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a o

nsnsivavesthszunearmiou 150 LPH uenaninamsfnudagninluiSeudisuiy
NANSANIIBY A51A uazALE (2564) TiinsAndessuusrueaufeuiivsznauludevo
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