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Evaluation and Improvement of Performance of

Solar - Heat Pump PV System
Part 2 : The Merit and Demerit between Single - Tank System and Double - Tank System

| F= N & W K 5 15 gh*? = =
\ ’ Chur Jiang ZHAO Kimio KANAYAMA Hiromu BABA Noboru ENDOH
| Abstract

A new type of solar - heat pump system including PV system in which a solar system and a heat
pump were combined with a single storage tank in parallel each other was installed in Renewable
Energy Laboratory (REL), Kitami Institute of Technology, and the performance has been
investigated in detail. Comparing with the results of the double tank - series system on which the
experiments were done in the REL fifteen years ago, the single tank - parallel system performed
roughly better than the above double tank system. Consequently, judging from the performance
factors such as system coefficient of performance (system COP), COPs, and dependence fraction on
renewable energy, Fne, the performance of the single tank - papallel system evidently exceeded that
of the double tank - series system. The performance factors of the single tank - parallel system were
greater than those of the double tank - series system as following: Only the collecting efficiency of the
double tank - series system was greater than that of the single tank - parallel system, but on the
other two essential factors; namely, the ratio of system COP of the single tank to the double tank,
COPs,/COPsz, was 1.03-1.51, and the difference of the Fne of the former from that of the latter
became large by 0.8 - 7.8 points.

Key words: Solar System, Heat Pump, Single Tank System, Double Tank System, Collector
Efficiency, Coefficient of Performance, Dependence Fraction on Renewable Energy
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Fig.1 Schematic diagram of single-tank system
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Fig.2 Schematic diagram of double-tank system
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Table 1 Running time of the heat pump of the
D-system and collecting pump while
collecting heat (h/d)

Month Nov.| Dec.| Jan.| Feb.| Mar.

Turz of H.P.| 4 6 8 7 5

Tc of C.P. 9 8 8 10 10
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