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Thermal and Economic Analysis of the Solar Energy-Heat Pump Floor Heating System

LIU Li-ping et al

(College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306)

Abstract The mathematical model of the solar energy-heat pump floor heating system was established. Taking a monomer house of 300 m’ in

Shanghai as the study object, thermal and economic effects of solar collector efficiency, area, price on the solar energy-heat pump floor heating

system were analyzed which provide the reference for the design and application of the system.
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Note: 1 stands for solar collector; 2 stands for collector cycling water
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pump; 3 stands for heat storage water tank ; 4 stands for expan-
sion water tank; 5 stands for triple valve; 6 stands for floor
heating cycling water pump; 7 stands for heat coil; 8 stands for
heat pump.
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Fig.1 Schematic diagram of the solar energy-heat pump floor
heating system
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Table 1 Heating load of building during heating period
At HERE/d EHMFIIE /C PR IAEST5RE / MI/ (m” - d) HF A TR R /M]
Month Days of heating period Outdoor mean temperature Average intensity of solar radiation Monthly mean heating load
12 H December 31 12.12 13.04 7 446
1 A January 31 3.39 14.41 18 503
2 H February 28 2.97 15.76 17 196
3 A March 19 8.26 16. 68 7 563
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Fig.3 Solar fraction
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Fig.5 Variation of system cost saving with collector area and ef-

ficiency
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Fig 6 Variation of system payback period with collector area
and price
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Fig 7 Variation of system payback period with collector area
and efficiency
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