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ABSTRACT To utilize the air type natural energy for greenhouse heating during winter, it is necessary to develop a heating system
including heat recovery equipment from air type thermal energy. This study examined the efficiency of an air-water direct contact type
heat exchanger (DCHE) in a heat pump and the performance of the heat pump. The air entering the inlet of the heat exchanger contacts
the water and exchanges the heat in the heat exchanger. The water obtaining the thermal energy from the air is used as the heat source
of a heat pump and the heat pump generates higher energy by compressing a refrigerant. The energy from the heat pump is stored in
the heat storage tank with water by heat exchange. The efficiency of the heat exchanger decreased with increasing intake air
temperature. The discarded heat that cannot be used increased with increasing air temperature. Overall, it is necessary to design and
calculate the heat capacity of a heat pump to determine the lowest temperature of the heat source to be utilized.
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Nomenclature subscript
COP : Coefficient Of Performance HP : Heat Pump
P :Power consumption, kW w : Water
p : Density, kg/m3 i,0 :Inlet and outlet, respectively
V' : Volumetric flow rate, m’/s
c : Specific heat, kJ/kg°C
7 :Temperature, °C 1. M2
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Fig. 1. The schematic diagram of heat pump system with
air—water direct contact heat exchanger
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Fig. 2. Concept of air—water direct contact heat exchanger

Table 1. Specifications of air—water direct contact heat
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ltems Specifications FeS A8 fste] 2k, T4, 7, AES ASSHA
Direct Contact Material Stainless steel
Heat Exchanger . Height : 1,200
Case Size (mm) Diameter : 1,000 Table 2. Specifications of heat pump
Fan 3.75kW Items Specification
Heater S5kW Refrigerant R410a
Material polyethylene Compressor 2.25kW, Scroll type
Filling Size (mm) 50%<56 ieri; Evaporator Plat plate, Brazing—copper
materials Surface (m’/m®) 110 Condenser Plat plate, Brazing—copper
Weight (kg/m’) 64 Expansion valve 14~175kW
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Table 3. Measuring items and location
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Fig. 3. DCHE outlet air temperature due to inlet air temperature
variation
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Fig. 4. Heat pump inlet and outlet water temperature due to
inlet air temperature variation
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