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Lumped parameter model for microchannel condenser of refrigerators

XU Xudong, ZHAO Dan, DING Guoliang, HU Haitao
(Institute of Refrigeration and Cryogenics Engineering » Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Refrigerators with microchannel condenser is widely used recently. As for the dynamic
simulation of this kind of refrigerators, a fast and accurate prediction model for microchannel condenser
is needed. In this paper, several flat tubes in a flow path are simplified as one tube and each flow path is
simplified as an element. With the simplification, a lumped parameter model for microchannel condenser
is developed and the model is solved with iterations based on energy convergence criteria. The developed
model is added into existing refrigerator system simulation platform and is used to predict the
performance of one type of fridge with microchannel condenser on a mainstream PC. Computation time
for the 24 h dynamic simulation of a refrigerator is less than 3 min. Results of simulation instances show
that error between simulation results and experiments data for refrigerator total energy consumption is
less than 9.5 %.

Key words: microchannel condenser; refrigerator; dynamic simulation; lumped parameter model

N BLRBUNRER, RIEZ L. 5T RESE
6] E 5 (1]

S ROl AT R B A B IR R R
VKA A/ B Ve ROTBORVS Bl A A RE B SSRGS R SR AR AT, iR IR

2016-10-08 UL EIWI i, 2016-10-19 Ui FE ki .

BRRAN: 9IGH, E—EE. UK 1992, B, WL
5k,
E£HB. EERAARBELLTA (51506117); hEELJE
F4u H (2015M581610); b iff i f 75 2% R 4 Sk A 3F % 5 B
(16XD1401500) ,

Received date: 2016-10-08.

Corresponding author: HU Haitao, huhaitao2001@sjtu. edu. cn

Foundation item: supported by the National Natural Science
Foundation of China (51506117 ), China Postdoctoral Science
Foundation ( 2015M581610 ) and the Program of Shanghai
Academic Research Leader (16XD1401500) .



. 218 o & T

967 %

R AR ANV RGLEOR, AR TR TRL = T kAR
B G 2245 R EEA A5 B T ORI Z M Y.
oL R R W, A R ¥ B AL ¥ BERLE T BE 24
11.5°C, HIRIEARBER EER #2520 5.5%",
R T SE LUK AR ARG G v AR B O B, O
SRARUED; FOTHA BRI S B . eAh, i T ok A iz
T tm A TAE, vk R 3h 07 B 55 220
RV BEAR AL BT, R UKAS 2R 48 0 FL 2R
FE A% S B PR T B 9 v BE AR AR T

WA U 20 O 1) A 1) BE ) 43 B o A ST Y A
VR BE T ) 43 A S RO AL R R 3 O T 4 R A
22800 43 BT HE ST B RRAS 43 0 S BB L X e A o
T 00 3 T A O A A M R B R RS
JE . B0 SEE R R MoT SR T BT, it
K, TR, R sh A E O R
PERER

Xt F R KRR A s SR AR A
BEAR Y A AR S BB L ] By o A Y
RRELR B SRS 5. W B Lo 1 S B
fi 25, (HTFRALE B KO HE T, E PR HIS R4
P05 B AR BN A . 4 A AR A S BB T W] DL AR A
BEUF 4 38 T BE AR S PR S SRR, EHATH R
GAhBPTETDRE TRZMMHEY . Bk, oL
W O 0 T At 21 78 % 5 2% 1Y 43 A A S B0 T
HEASE vk N o T A A . NN S B UK A &R
S Y S A

AR S H R ST PR FH G0 T8 VR BE 2 1 43 A
ERSHAERL, I IF R AR .

1 #EA

1.1 RUBESESEERE

A SCHY A X G o fOE B R e AR, WK 1 Fr
. HRE. ERERME M ER A, RS E
REEF SN 2 FiR .

XF 22 0 X 0H T ¥ e, IV TR WA TS R
If Sk AR i 5 DA TR AR K B VS
AR 2 S HEAT . ¥ BERS P9 7 B AH £ =
IV, R ARG 0 a0y AT A A B 4 A
FIT .
AR SCALR FH AN T HE AR S B
(1) i T8 V2 5 2 157 bk P SR fige 1 A AR
(2) FT T4k By BB TR0 3 ST s ) O
(3) BeitEml oy BoR ik,

T B I e A R A

Fig. 1 Diagram of microchannel condenser
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Fig. 2 Structure parameter diagram of
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Fig. 3 Simplification process of microchannel condenser
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Fig. 4 Algorithm design of microchannel condenser
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Table 1 Structure parameters of microchannel condenser
Parameter Value
L./mm 708. 2
H./mm 190
T./mm 18
N 15
n 9
Tq/mm 18
T} /mm 1.8
P4/mm 1.9
Py/mm 1.6
d¢/mm 0. 36
Fy/mm 12
F,/mm 3
0r/mm 0.1
L,/mm 0.6
Ly/mm 10. 8
0/ 28
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Fig. 5 Comparison of refrigerator energy

consumption results
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