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Nighttime performance analysis of air source heat pump heating
system in Chongqing rural residential
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Abstract ; According to the urgent requirements for the winter heating in a rural residential in Chongqing, it
has set up air-source heat pump heating system experiment platform. From the perspective of supply and
return water temperature, power consumption, heat supply and coefficient of performance (COP), it has
analyzed the system performance factors and phase characteristics (including starting, stable operation and
whole stage) during operation, and the system has been very different characteristics in this three stages.
Primarily, the initial temperature of the starting phase has obviously influenced COP of the system and
when defrosting, it has a 25% drop in performance of the system. For stable operation of the stage, the
performance and the initial temperature are not related. Reducing the set temperature, the COP has

increased significantly, when there has been a good outdoor condition. Overall, COP in starting stage is the
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highest, then the whole stage, and COP of stable operation is lowest.

Key words: rural; air source heat pumps; heating; building energy conservation
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Fig.2 Daytime and nighttime average temperature

and temperature fluctuations during the test
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Table 3

The main instrument, measuring point

and the technical data sheet
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Fig. 6 The variation of supply and return water temperature,

power consumption when the water initial temperature of 10 C
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power consumption when the water initial temperature of 20 C
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Fig.8 The variation of supply and return water temperature,

power consumption when the water initial temperature of 30 C
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Fig. 9 The start power consumption, heat supply and

COP in different initial temperature and set temperature
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power consumption when the water set temperature of 35 C

% 37 &
50 1 50
sy v AT = 40 5
& =
< 30 30 ¥
2 =
E 5 2.0
10 MV
0 I NN NN NN NN NN NENENN NN 0.0
(=3 (=3 (=3 =3 (=3 (=3 (=3 (=3 =3 =3 (=3
ge88888g888gs8s8
(=] - N o (=] — (=} (s} g wn o
N N N N (=] (=] (=] (=] =] (=]
%
E: BOKIEE - - - - BEUKEE

- = FINRE — IR
E20 REREAC,HEKBEEREIENTHE
Fig. 20 The variation of supply and return water temperature,

power consumption when the water set temperature of 40 C
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power consumption when the water set temperature of 45 ‘C
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initial temperature and set temperature
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