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Fig.1 Schematic diagram of R744/R290

heat pump system
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Fig.2 Temperature-entropy diagram
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Fig.3 The effect of internal heat exchanger

on the system performance
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Fig.4 The effect of compressor isentropic

efficiency on the system performance

2.2 TWIRRZHMH
Bl 5 ALK AR B B AR B 28 40 1k e Y AR

e 2. 3 B THLT , fe AL il # COP 2 B2 SR K
HH KR RE 18 1T AR AR, e DG T g B S Kl R
s 0. B T M ZE S L COP
e ZE R H T S WY iR AR Tyt . BT b
A AR T A 85 TRy ROk, BIE
TEAZE il COP L] k5] 3. 084.

13.0F 16.0
FH W T S
120+ COP —A— —O— —0— 45.5
< P —A— —p— —e— /
& {50
S 110 e
‘R 44.5 W
= 100t 2
§ 40 g
& 9ot =
ﬁ 135
| 3.0
7.0 . - L 1 . I 1 25
50 55 60 65 70 75 80 85 90

FICKH DEREE/C
B 5 ¥ kiR R $I3% COP,P,, ML
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Fig.6 Variation of heating COP, P, and

evaporation temperature
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Abstract: The thermal model using EES ( Engineering Equation Solver) is developed, and then the system
performance of transcritical R744/R290 heat pump water heater is simulated with the meteorological and
hydrological conditions in Zhengzhou, the typical city in central China. The total Equivalent Warming Impacts
(TEWIs) are calculated with the simulation datum. The results show that the maximum heating system COP is
4.104 under the design condition without consideration of internal heat exchanger. When R744/R290 heat
pump water heater is on operation in cnetral China, the mean annual heating COP of 4.202 can be achieved.
Compared with the hot water heater using other energy, the R744/R290 heat pump water heater is averagely
decreased by 36.39% in the CO, emissions. It is also cacalated and discussed how the internal heat exchanger
and compressor isentropic efficiency influence the system performances respectively. Therefore, the R744/
R290 based heat pump water heater is characterized by a higher energy efficiency and a very effective way for
remarkably reducing CO, emissions.

Key words: R744; mixture natural refrigerant; heat pump; TEWI; smog



