5 34 B4 5 W [ERCPNE = G ER N ) Vol. 34 No. 5
2020 4F 10 H Journal of University of South China( Science and Technology) Oct. 2020

DOI:10. 19431/j. enki. 1673-0062. 2020. 05. 011

HAR L CO, TEMIR PORE AR EE R 5
DR PR P IR R 7 51 43 B

RROE R T 2R
(1. WIFE RS AR TRE2BE  WIEE K70 410008 ;2. K b2 gl B A BR A E, WiE K1 410006)

W EARRARIRCO, ERARARISADBRZZ PRI FHE FINAR
B 1) # 3 SamaAT  ik , R A MATLAB/SIMULINK #4745 A 57 8 & L& CO,
T RA PR BB R R R R EfnX T 84 TR CO, £RAKER
FAMRAGTORFHME FE BRIKCO, EMAZABRRAASMRLLA
B RGOVMEAR T 2T, R AR RARBER T, AR R R I A AR RN
R RAE P B0 T ARKKEBEI G M AR AB 0 P EZKBS3 CH, A
RIIRCO, MAMR AR ZAT A FKRILIZITLE 18 min, M R22 WA # &K
H A B RS2 % 30 min, A AABRBEXT AR IR CO, RAKR Z%4 COP(co-
efficient of performance) 7 4.7 &£ 4 , b R22 RAMR %% 5,

KR A FRET A A F AT B R TR CO, s AR B a0 Rad 42, T A HoR

hmESES.TB61 XHERER:A

M EHS:1673-0062(2020)05-0071-06

Time Series Analysis of Compound Condensation Process (CCP) in
Air-cooled Heat Pump System with Natural Refrigerant CO,
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Abstract; In order to avoid the aggravation of greenhouse effect,the application of natural
refrigerants in refrigeration system is a trend. In order to study the thermodynamic charac-
teristics of natural refrigerants in air-cooled heat pump compound condensing system, the
finite time thermodynamic analysis and exergy analysis methods are employed to establish

the air cooled heat pump CCP simulation model,with the natural refrigerant CO,. And the
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simulation tool is MATLAB/SIMULINK software. The thermodynamic characteristic of the

two CCP systems are studied ;the subject is a air-cooled heat pump unit. The result shows

that on the sanitary hot water mode ,the exergy efficiency declines according to the sanitary

hot water temperature that the user demand;to reach the temperature of the sanitary hot

water tank 53 “C ,the CO, compound condensation system of air cooled heat pump need a-

bout 18 min, while the R22 compound condensation system of air cooled heat pump is

about 30 min. The COP of the CO, air cooled heat pump system is about 4.7 at the com-

pound condensation mode,and it is higher than the R22 air cooled heat pump system.

key words: finite time thermodynamic ; exergy method ; natural refrigerant CO, ; air-cooled

heat pump ; compound condensation process ( CCP) ;sanitary hot water
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Fig.1 The system schematic diagram of CO, cycle of

air-cooled heat pump compound condensation process
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Fig.2 The ¢-s diagram of cycle in CO, cycle of

air-cooled heat pump
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Fig.3 The simulation model of coolant side exergy loss
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Fig.4 The simulation model of exergy loss on

sanitary hot water side
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Fig.5 The simulation model of gas cooler
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Fig.6 The comparison of calculated values of single

stage CO, cycle simulation models

with experimental data
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Table 1 The relative error between single model CO,

cycle simulation model and experimental data
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1 8.5 6.7
2 9.0 2.3
3 9.5 4.3
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5 10.5 3.8
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Table 2 The operation parameters of CO, cycle air-

cooled heat pump compound condensation process
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Fig.7 The relationship between water temperature and
running time of CO, system outlet under hot water

and hot air supply mode
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Fig.8 The comparison of energy efficiency between

CO, system and system under sanitary hot water

and hot air supply mode
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