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EVALUATION AND IMPROVEMENT OF PERFORMANCE OF
SOLAR-HEAT PUMP PV SYSTEM

Part 1 : Heat- Providing Performance of Hybrid System by Heats of the Solar and
Underground Water Energies
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Chun Jiang ZHAO Kimio KANAYAMA Hiromu BABA Noboru ENDOH
Abstract

Heat - providing performance of a solar system and a heat pump of the solar - heat pump PV

system that was introduced into Renewable Energy Laboratory, Kitami Institute of Technology, as

the heat source for space heating and hot water supply, was evaluated by the data measured. The

thermal performance of the hybrid system except for PV system estimated beforehand, was verified

to be almost reasonable. That is, even at the first step of the examination during 2lst March and 20th
April 1997, the collector efficiency, EFFc: of 0.369, the heat pump COP, COPu» of 3.49, the system
COP, COPs1 of 4.79 and the dependence on natural energy, Dne of 0.791, were obtained. Therefore, it
is reliable to be able to attain the values aimed at the goal hereafter.

Key words: Solar - heat pump PV system, Vac

uwumed - double glass tube collector, Space heating
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Fig.5 Hourly change of solar radiation on
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Table 1 Tilt surface solar radiation,collected heat and collector efficiency on 15th in each month

Month Jan. | Feb. | Mar. | Apr. | May | Jun. | Oct. | Nov. | Dec.
Solar radiation (MJ/d)|305.2 |364.0 |456.8 |422.9 {442.2 |422.6 368.5 |296.2 |261.9
Collected heat (MJ/d) |105.5 |130.3 |175.9 |165.7 |186.9 184.4 [145.2 [106.5 | 88.2
Collector efficiency |0.346 10.358 [0.385 [0.392 {0.423 [0.436 0.394 10.360 10.337
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Table 2 Estimated values of heating load and freeze-proof load on 15th in each month

Month Jan. | Feb. | Mar.

Apr. May | Jun. [ Oct. | Nov. | Dec.

Space heating load(MJ/d) |625.0 |565.3 |461.5

346.0 |227.0 [132.6 [212.8 |372.8 |528.9

Freeze-proof load(MJ/d) | 40 40 35

20 0 0 0 35 142.5

Table 3 Data measured and performance factors (1997.3.21~1997.4.20)

Solar Power | Power |P. of prim. & sec.| Absorbed Released |Collected| Eff. of |COP of| COP of |[COP of
radiation| of H.P. | of C.P. | pumps for H.P. |heat by H.P.|heat by H.P. heat |solar syst.| H.P. [solar syst.|syst.

16441MJ [2855.9MJ | 217. IMJ 396. 4MJ 7102, 1MJ

9958MJ 6059MJ 0.369 3.49 28.9 4.79

530.4MJ/d |92. 13MJ/d| 7. 00MJ/d 12.79MJ/d

229.1MJ/d | 321.2MJ/d |195.5MJ/d| 0.369 3.49 28.9 4.79
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