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Comparison of Three Heat Pumps for Greenhouse Cooling
to Reduce Ventilation

Yasunaga Iwasaki, Mami Suzuki, Hiroki Umeda, Seiji Matsuo,
Dong-Hyuk Ahn and Masuyuki Takaichi

Summary

We investigated the operating characteristics of three heat pumps for greenhouse cooling to reduce ventilation.
The heat pumps were installed in three adjacent tunnel greenhouses (4.5 m wide, 7.0 m long, 2.7 m high) in
Taketoyo-cho, Aichi prefecture. We tested an air-to-air heat pump designed for office or factory use (HP,,, 3.75 kW
rated electric power consumption), another designed for home use (HP,,,., 2.90 kW), and a water-to-air heat
pump combined with a heat storage tank (HP,,,, 3.0 kW) The average (24h) outside temperature during the
experimental period (14 to 18 April 2014) was 20°C, and the highest was 28°C . The average hourly solar radiation
(06:00 to 18:00) was 0.36 kW+*m™, and the maximum was 0.7 kW+-m™. HP, .. had the highest coefficient of
performance (COP), with an average hourly COP of 6.1 and a maximum of 8.5. HP,, had an average hourly COP
of 2.5 and a maximum of 5.2. The COP of HP,,., was almost the same as that of HP,;. The energy-use efficiency
of HPhome was higher than that of HP,;, in cooling. To improve the COP of HPwater, we need to optimize the

balance between the size of the water tank and the set water temperature in the tank.
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