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Design of comprehensive experimental platform for
solar/air energy dual heat source heat pump system
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[ Abstract] In order to solve the problem of low energy conversion efficiency in the use of solar energy and air source, a
comprehensive experimental platform for solar energy and air source dual heat source heat pump system is designed. The
experimental platform consists of variable frequency compressor, PV/T evaporator, air source heat exchanger, hot water storage
tank, electronic expansion valve, a data acquisition and control system, etc. The experimental platform uses solar energy and air
source as heat source and R134a as a refrigerant. By controlling solenoid valves and electronic expansion valves, three different
operating modes are realized. PLC and configuration software are used to collect and monitor experimental parameters, and a series
of comprehensive and innovative experiments can be carried out to meet the needs of scientific research and professional teaching.
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Fig. 1 Schematic diagram of solar/air energy dual heat source

heat pump system
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Tab.1 Performance parameters of variable frequency compressor

T H 28
ik WHP04000 VRKQAGJT6
i FH A R410A/R134a
BUE AT/ W 412
T A%/ Ha 50
He5 B/ (ml - rev!) 10.2
BT/ tpm 1 000 ~7 200
IBATHRIE L/ He 16.7 ~120.0

Ve R FETE it/ g 1.200.0
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Tab. 2 Performance parameters of electronic expansion valve

= SR
W AFR AR 1.3
3 FH ¥ ) R134a
IR/ C -30 ~60
& A/ °C -30 ~70
i FH JE F1/MPa 0~4.2
2FF kb 500
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Fig. 2 Function diagram of experimental platform
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Tab. 3 Measurement equipment and measurement accuracy

WER AL WESH DN EERSEE
R iR L DIEER : ~50 C ~100 C (A %)

R4 . 20,1 C
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DR FE 0. 3%
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Tab. 4 Parameters to be measured and measurement accuracy

ik et acy IR S s A
R FH s 55 ik +2%
FBERGE/ (m - s7") +(0.340.03 V)
A R/ (°) +3
TR KA/ C 20.3
KRAIRSE/ (% RH) +3
KAJES)/hPa +0.3
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Fig. 3 Wiring diagram of electronic expansion valve controller
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