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Abstract

This research aims to increase the efficiency of the solar cells by using water
cooling system and optimize water volume for cooling. The cooling system uses the
hydraulic ram pump for pumping water into the tank and let water clean solar panel.
When the temperature of the 120 watt polycrystalline panel is at 66°C, temperature
micro-controller system will spray water to clean the front of solar panel and stops
spraying when the solar cell temperature decrease to 40°C. The efficiency of hydraulic
ram pump is 65.39%.The maximum power of electronic panel is 78.30 w and efficiency
of the panel is 9.00%. There is a significantly high power loss about 1 out of 8 of the

maximum power output of the panel.
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Figure 1 Diagram of PV panel water cooling process
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Figure 2 Cooling control system of solar cell panel
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Figure 3 Solar panel measurement circuit for |-V curve characteristics
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Table 1 Hydraulic ram pump Flow rate and Efficiency at 1.8 m output water height

Input Water Input Flow Output Flow % Time for Water
Height: H (m) Rate: Q Rate: gq Efficiency cooling volume
(mVs) (mVs) (minute) (liter)

1.6 33.30 24.50 65.39873 10 7
1.53 32.25 20 52.71318 18 10
1.46 29 15 41.95402 34 40
1.39 22 10 35.10101 60 92
1.32 17 30.19608 90 128
1.25 14 a 19.84127 150 220
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Figure 4 Solar panel 120 w |-V characteristic curve at different temperature
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Figure 5 Electric power and voltage of solar panel with and without water comparison
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Figure 6 The power and temperature control during the testing time
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