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Experimental Study of HFO-1234ze and HFC-32 Mixture on
Heat Pump Water Heater

Chen Hongqun Wang Fang Ou Junyan Wang Tao Yu Dawei Wang Ying

(School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai, 200093,
China)

Abstract Based on REFPRO 9.0 and KW2 model parameters, the thermophysical properties of mixing refrigerant HFO-1234ze/HFC-32
were calculated in this paper, and the cycle performance of mixed refrigerant in different ratios was figured out according to the heat pump
water heater test standard. The results showed that the optimal mixture ratio is 0.3/0.7. With this ratio, the performance of heat pump
water heater in different operating conditions were conducted and compared with R410A. The results indicate that the mixed refrigerant’s
compressor power consumption and discharge pressure are lower than R410A system, which is conducive to the safe and stable operation of
the water heater; under the standard condition, the COP is 4. 03 which is higher than R410A’s 3. 56 ; meanwhile the decline rate of COP
is lower than R410A when the temperature is higher than the standard condition. Therefore, the mixed refrigerant is feasible to replace
R410A.
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Tab.1 The KW, model parameters in REFPRO?9. 0
Br B, Yr Yy F,

1.003 43

1.005 86 0.977 857 0.982 707 —0.265 419

% 2 HFC-32/HFO-1234ze itk ([ REE 4 tL)
Tab. 2 The mixing ratio of R32/R1234ze ( mass percentage)

a5t 1 2 3 4 5
HFC-32/ 0.1/ 0.3/ 0.5/ 0.7/ 0.9/
HFO-1234ze 0.9 0.7 0.5 0.3 0.1

x3IFERLETRERLSHNEEELZMNBEERE
Tab. 3 Temperature glide of mixed refrigerant under

different mixing ratio

_— L % NI (0 1 2 N TV ST RN T W
BEE/C JESi/MPa HRE/C #%/C
1 253.15 0.19 264. 33 11.18
2 253.15 0.27 264. 89 11.74
3 253.15 0.32 261. 35 8.20
4 253.15 0. 36 257. 60 4.45
5 253.15 0.39 254. 48 1.33

R4 FEELTREHEHIGFRES
Tab. 4 The critical pressure of mixed refrigerant

under different mixing ratio

e Lt 1 2 3 4 5

G E S /MPa 4.41  5.18  5.65  5.90 5.71
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Tab. 5 Theoretical cycle calculation condition of heat pump water heater

T BT Bk NI RITS2 S Ve Bk 2 RURE Hh K B2 SUEZVeLgiy
HREE/ C T/ C /C /C /C /C
HHEE 20 15 52 10 42 5
& 6 BitTRINIEREXTLL
Tab. 6 Performance comparison of theoretical cycle

] ERIES Y BEIT ] B i P LISV Ee M) B eSS

/ MPa / MPa /(kJ/kg) / (kJ/m*) / (kJ/kg) cop
HFC-32 1. 10 3.29 278. 11 8 106. 07 44.99 6.18
R410A 1.08 3.21 181.03 7 300. 40 30.18 5.99
HFO-1234z¢ 0.31 1.05 153.93 2 473.93 23.57 6.53
fiobt 1 0.37 1.26 121.21 2 107. 36 26.50 4.57
Fo bt 2 0.52 1.73 109. 26 2231.74 31.54 3.46
fiott 3 0. 69 2.21 162. 46 3 840. 07 35.58 4.57
fio Lt 4 0. 87 2.67 238.73 6 289. 10 39.24 6.08
fictt 5 1.03 3.09 264.90 7 508. 33 43.05 6.15

 JLAP A7) K HFC-32 5 HFO-1234ze 14 il
R BEISEER BT AT 0, HEC-32 HESUE i, H
Xof o 1) B il B N R K, T2 HFO-1234ze #2711
BAIGSHEREAR , HFO-1234ze 5 HFC-32 MRS
RIkEE HFC-32 S Act 1 s fc b 2, Ry
10% ¥4 /M % 30% B, BA7 ] i A — A BN R 1
B Tl 1 R 0 0 B TR T 4 A5 ) A R R
ik, 24 HFC-32 & ik kLG ey, A il 44 i 2
Ly S B S HE I A JE 3K, BAR 41 HFO-12342ze 75X
AH DX EEA 28 Ak R A K, P F ThA /)N, 18 in HFC-32
SIS EIS LD, H R RN HFC-32 [R] B fiff
BN AR N, ELIE I B ST e T B
AR B LA LS R EXT R, Y
TRA A I AR BT L 4 FIRC LG 5 B HI PR B0 T
RA10A , FRA 75 BRI B0 i e 4200, A 6 R 1 2 g
IS T R410A  FEFAPEREA T, 7T LI R410A 4
WEYG, & HFO-1234ze % GWP M K HES &

71, Bk 4 B HFC-32/HFO-1234ze [FitE o~ 0. 7/0. 3
B AT VE AL R410A IR S HI FIBC L .

2 SREG R

TEXE HFO-1234ze 5 HFC-32 TR 418 7 44
PE R FSAEERIEA T o0 B A il -, AR SCa i 525640 5]
T FETEIR A RIS FI AT RA10A (9HGE BoK 283171 Rk
M, AL S PRz AT P A 75 b, SR HOUKER T
R410A L HEZEHL, bRl FUIRA 1 615 W, R B s
NEE RIS ZEL RN T mm B A
AR T RS (SR AR TR, I A 4 HLE Hh 1%
PR K S E Ay i an s 1 AT 2 Fs
2.1 KX TR

MR [ FARiE GB/T 23137—2008 A7 e Hh 42 £
IKAFRI T RLE | A S g KRR AR E T 055 A
PUE 5 AT, HAE T R0R K AEE F 3Rk, T 3ehse



$£37%5 F6H
2016 &£ 12 A

HFO-1234z¢ 5 HFC-32 iR A HIAFI A FRARMKBHLIEHAR

Vol. 37, No. 6
December, 2016

—FE IO 1 ~ T80 6 AR R, ok T80 4 J9brife T
O, FARSS TR LR 8 PR,

RTMENREE

Tab.7 The accuracy of measuring instrument

T il

g1 () kiR +0.2 °C
FHR 2.0 %
il Ve 70 g +0.15 %
1 V4 7 e +0.5C
KR +0.5 °C
K it +0.01 %
LR 2.0 %
CiRIES +0.05 %
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Fig. 1 Schematic diagram and measuring points

distribution of the experimental system
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Fig. 2 The factual picture of heat pump water heater
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Tab. 8 The test conditions of heat pump water heater

Bl TR sk #KkR K&
T WE/ ¢ RE/C  E/C  /(L/min)
T 1 7 6 10 6
T2 10 7 10 6
T3 15 12 10 6
T 4 20 15 15 6
TS 25 20 20 6
TH6 30 25 25 6
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Fig. 3 The suction and discharge temperature of

compressor under different conditions
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Fig. 4 The suction and discharge pressure of compressor

under different conditions
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Fig. S The compressor power under different conditions
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Fig. 6 COP of the system under different conditions
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Fig.7 The temperature of inlet and outlet water under

different conditions
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