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Abstract

At present, the compound condensation process has become a national standard, but the tradi-
tional classical thermodynamic evaluation methods are rough. In order to accurately evaluate the
energy efficiency of the system and guide the operation test, the international advanced finite time
thermodynamic analysis method is introduced. In this paper, a continuous mathematical model of
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water temperature rise in sanitary hot water plants is established and a discrete cumulative summa-
tion model is proposed. Taking the total heat recovery model as an example, the evaluation model
and assay method of the recovery rate of condensing heat and comprehensive energy efficiency
coefficient are introduced for the modified 2600 W air-cooled heat pump. Then, the experimental
results are verified with the simulation results of air-cooled heat pump compound condensing de-
vice. The results show that the method is simple and accurate. It can provide a reference for the evalu-
ation and test of this kind of thermal system.
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Figure 1. Condensation mode of air-cooled condenser using water-cooled +
air-cooled composite condensation mode
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Figure 2. T-S diagram of the refrigerant cycle in the compound condensation
process of the air-cooled heat pump
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Table 1. Test data of nominal operating point
F 1 AN LRSI EHE
KFEFKE(CC)  BATHE (min) FREORECC) FWAORKRCC)  HAEMW) PRI TIREW)
40 11.7 9.4 29.7 7419 2618
45 15.2 8.8 29.3 7489 2750

Table 2. Test data of air-cooled heat pump full heat recovery mode

2. USRS AEIMARTUNIK 23
KFEPAIR(CC)  BATRE(min) WL OKIECC) FWAORGRCC)  HIBEMW)  HLAmATIEW)

275 3 142 31.2 6229 2332
319 6 12.8 30.8 6579 2398
36.2 9 10.8 30.3 7142 2530
40.5 12 9.4 29.7 7419 2618
44.6 15 8.8 29.3 7489 2750
48.4 18 8.1 28.7 7559 2794
52.1 21 7.4 284 7699 2904
55.8 24 6.8 27.8 7699 2970
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Figure 3. The relationship between heat recovery rate and time
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Figure 4. The relationship between system COP; and time
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