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Performance analysis of the nutrient solution bed heating

and cooling by heat pump system
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Fig 2. Nutrient solution bed heating and cooling by the heat pump system.

Table 1 Specifications of each component in the heat pump system

component type and dimension
- L type air-water heating and cooling system
dimension(LL. X W X H) 1,500 X650 % 1,200mm
refrigerant medium R2
COmpressor 5HP
type shell-tube
evaporator surface area of tube 3.05m°
air flow rate of fan 60m®/min
] type o double tube -
condenser |  surface area of tube 0.6m” B L
water flow rate of pump 25 ¢ /min
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Table 1 Temperature settings of the nutrient solution bed heating and cooling system
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Fig 3. Heat transfer rates by the water flow rate.
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Fig 4. Variation of power consumption by the water flow rate.
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Fig 5. COP variation of the heat pump by the ambient temperature.
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