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Heat Transfer Characteristics of Micro-channel Condenser and
Copper Pipe Condenser in Heat Pump Water Heater

WU Jiang-hong' | LI Hui-xi', YOU Shao-fang’
(1. School of Mechanical and Automotive Engineering,South China University of Technology , Guangzhou 510641 , Guangdong, China;
2. Hisense-Hitachi Air-conditioning System Co Ltd, Qingdao 266071 , Shandong, China)

Abstract; For the small heat transfer contact area and low heat transfer efficiency between traditional out-
er-coil condenser and water tank, a micro-channel heat transfer technology is considered a prospect alter-
native to outer-coil condenser. The heat transfer characteristics and performances of two heat exchangers
are compared experimentally. The results show that, for same heat pump system ( except condenser) , the
average pressure drop of micro-channel condenser is 87% lower than that of copper pipe condenser in
normal condition. The heating capacity of outer-coil micro-channel is relatively larger than those of outer-
coil copper pipes, which is up to 37. 5% in summer condition, 8. 7% in normal condition and 19. 6% in
minimum condition. Exergy analytical calculation results show that the micro-channel condenser has bet-
ter exergy efficiency than the other one, which is up to 20% .
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Fig.1 System of heat pump water heater with

micro-channel heat storage
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Fig.2  Photo of experimental prototype
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Fig.3  Outer-coil micro-channel condenser
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Fig.4 Temperature measurement points on outer-coil

micro-channel condenser
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Tab.1 Parameters of test instrument
MRS S 75 W i1
HONG SIN* mHEEHF -0.1~3.8 MPa 1.6%
HONG SIN* R 1%  -0.1~1.8 MPa 1.6%
B A KLP 251 G Edr 0 ~3 MPa <0.5% (THimT)

B4 KLX5 RIURHEAZEREE  0~0.6 MPa <0.5% (WEFE)
TT-J-30-SL HH1 % -200 °C ~260 °C +0.1C
KEM 5 5 9 & 11 0 ~900 kg/h 0.5%
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Fig.5 Exergy loop diagram of heat pump water heater
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Tab.2 Performance parameters of heat pump water heater with outer-coil micro-channel and copper pipes

x2 SEBEBAMSEREARAAERTURSEEL

BT T.H (33 C/27 C)

—

£ SGEAT T (20 °C/15 °C)

F/NEFF T (7 °C/6 C)

PEfES AL
MEERS MEEES  AEEES MEERS MOEEER  WERS  MEEEs g mEns
JE[%/MPa 0.04 0.04 0.4 0.05 0.05 0.23 0. 04 0.04 0.11
Jn st 6]/ min 73 124 93 150 182 158 287 380 329
%S % 1/ MPa 0.48 0.45 0.47 0.33 0.33 0.32 0.22 0.21 0.22
HS 1/ MPa 1.76 1.70 1.84 1. 50 1. 50 1.53 1.33 1.25 1.34
JE4E 3.67 3.76 3.91 4.54 4.54 4.78 6. 04 6. 04 6. 09
TS/ C 7.32 3.65 2.89 5.51 2.26 3.97 3.49 2.72 2.39
R/ kg 4.5 4.5 5.2 4.5 4.5 5.2 4.5 4.5 5.2
/W 5369. 8 3 405. 1 3903.0 2807. 4 2289.2 2582.1 1521.9 1102.3 1272.3
/W 1304.6 1311.8 1310.6 1092.1 1189.9 1089.2 972.9 1035.2 964. 9
coP 4.12 2.60 2.98 2.57 1.92 2.37 1.56 1.06 1.32
i A 388.26 412.35 465.32 759. 49 904. 04 1086. 52 827. 65 1139.89  1322.31
KRR/ % 88. 60 90. 59 80. 40 78.34 83. 61 65.28 65. 82 74. 06 43.95
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Fig. 6 Changing trends of exergy efficiency of condenser

with outer-coil micro-channel and copper pipes in

normal condition
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Fig. 8 Changing trends of temperature difference between in-
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let and outlet of condenser with outer-coil micro-

channel and copper pipes in normal condition
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Fig. 10 Surface temperature distribution of outer-coil micro-channel condenser in normal condition
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*®3 WMEHABREXRHTTFHEE T, CN201724388U [P]. 2011-01-26.
Tab.3 Average surface temperature of micro-channel ZHANG Mao-yong. A new microchannel parallel flow falling film
condenser condenser heat pump hot water unit; China, CN201724388U [ P].

2011-01-26. (in Chinese)

ey Al mm PR/ R 2 (67 7T HE M A B . A K 2 P R 30 0% 0 25«

1R 0 51.61 6.56 [ ,CN201706810U [P]. 2011-01-12.

o2 210 51.34 6. 83 Kang Sheng Microchannel Coils Co. Ltd. Micro-channel condenser
of heat pump water heater; China, CN201706810U [ P]. 2011-01-

32 420 49. 40 8.77 12. (in Chinese)
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8. 7% Fife/N T 4R 75 19. 6% , Tl — % M FETh H A
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