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Greenhouse Heating and Cooling using Heat Pump Driven by Biogas Engine
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Abstract

A greenhouse is a closed enclosure which provides a controlled environment for plant production.
This technology is a viable option for sustainable crop production in the regions of adverse climate
conditions for successful greenhouse crop production throughout years. Temperature and humidity in
greenhouse make environmental controls possible that are essential for favorable crop production results.
In this research, the experimental results of using the heat pump for heating, cooling and relative humidity
control in 0.75 m X 0.75 m X 1.20 m simulated greenhouse were presented. The compressor was driven
by biogas engine, 110 cc, for reducing electricity consumption. The results showed that the heat pump
could produce the average temperature in greenhouse to be 25 °C and 55 °C in cooling and heating

and COP

heating

mode respectively, and the humidity ratio could be reduced to 14%. The average COP

cooling
values were at 3.0 and 3.5 respectively at 35 °C and 85% RH ambient condition.
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