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Optimal Performance Research of Frost-free Air-cooled Refrigerator
with Microchannel Condenser

Zhang Chengquan Shi Junye Chen Jiangping
( Institute of Refrigeration and Cryogenics Shanghai Jiao Tong University Shanghai 200240 China)

Abstract With implementation of the Maximum Allowable Values of The Energy Consumption And Energy Efficiency Grade For House—
hold Refrigerators( GB 12021. 2—2015) this study experimentally investigated the application of four typical kinds of microchannel heat
exchangers ( MPE) on domestic refrigerator system. The investigation was conducted from component to system and heat exchanger per—
formance was compared with original condenser. The results show that for the best MPE sample the heat transfer performance can in—
crease by 13%  the airside pressure drop is only 28% and the refrigerant-side pressure drop is only 54% . The best MPE sample was
introduced into a refrigerator system and the charge of refrigerant for the system was optimized. The optimized system energy consumption
was tested under national standard GB/T8059—2016. The results show that the energy consumption of the new system was 2. 8% lower
than the original under a test condition of 25 C  and the calculated energy consumption based on the new national standard was 2. 6%
lower than the original. This can meet the first-class requirements of the new national standard.
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Tab. 1 Sample specifications
/mm /mm /mm /mm
195 x 177 x217 - - - -
1#( ) 180 x 16 x 150 16 2 3
24( ) 200 x 25 x 200 25 2 2.5
3#( ) 180 x 32 x 190 32 2.5 2
4#( ) 200 x 25 x200 16 2 1.5
P ;T ; DP B M i H
3
Fig. 3 Schematic diagram of condenser test
Qu = my, X ( his o = P, in) (2)
2
Tab. 2 Heat exchanger test condition
/°C 25
/MPa 0.43
/C 5
/C 5
/( m*/h) 128
4
. . 1.3
Fig. 4 Picture of test bench
. 4
Qr?f = mr?f X ( h('ond out h(-ond in) ( 1)
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Tab. 3 Parameter accuracy of test bench
/kPa 0 ~2 000 +4
/°C -50 ~50 +0.1
/C -10 ~ 100 +0.5
/('m®/h) 0 ~300 +10
/(g/s) 0-~3 +0.01
/Pa -50 ~50 +2.5
/kPa 0~1 000 +2 6
Fig. 6 Air side pressure drop comparison
4 of different samples
Tab. 4 Test results of heat exchanger test
/W /kPa /Pa
365 304 20.7 13.5
1# 389 331 1.6 9.7
2# 457 394 16. 6 20.5
3# 404 338 5.99 7.3
44 423 381 22.6 15.6
7
Fig.7 Refrigerant side pressure drop comparison
of different samples
3#
28% 549%
13% 3# o
2
2.1
Fig. 5 Heat capacity comparison of different samples
6 3# ( BCD512)
3# ( ) ( GB/T 8059—
7.3 Pa. 2016)
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6
50 mm Tab. 6 Parameter accuracy of system test
N 1/2 1/4
/°C -50 ~50 £0.1
A - 0.1%( ) +0.2%( )
-18°C 4 < N N
5
24 h
O O 7
16 € 25 C
32 C o
6 o
15%
8 BCD512 4
Fig. 8 BCD512 refrigerator test system 85 ¢
5 (9 J. Bo-
Tab. 5 Temperature wave range of refrigerator chamber eng 5 W. J. Yoon 16 .
/C /C 3# 8 g
~17 Y ( 10)
5.5 20 GB/T8059—2016
8 o 25 C
2.8% 32 C 16 C
2.2
3# 2.6% 1
25 C .
725°C
Tab.7 Test results comparison of different system
/ / / /
(kWeh) min W % /C /(m/s)
0.691 6 270 40. 84 69.70 27.2 1.1
34 0.691 7 229 39.9 70. 34 27.5 2.2
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Tab. 8 Energy consumption test results in new national standard
25 C / 16 C / / / 1 /
(kW<h) (kWeh) (kW<h) (kWeh)
BCD512 ( ) 0. 6916 0.4326 0.75 0.79
BCD518( ) 0.6719 0.4215 0.73 0.79
GB/T
8059—2016
25 C
2. 8% 32 C 16 C
2.6% 1 o
9
Fig. 9 Energy consumption in different charge °
amount condition
M . : 2015: 1445. ( China

10

Fig. 10 Structure of microchannel condenser assembly

0.43 MPa
25 C
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