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A Modular Computation Method for Flow Distribution Characteristics of Air
in Duct System of Indirect Cooling Refrigerator

Wan Bowen Zhao Dan Ding Guoliang

(Institute of Refrigeration and Cryogenics, Shanghai Jiao Tong University, Shanghai, 200240, China)

Abstract A modular computation method for predicting the flow distribution characteristics in duct system of indirect cooling refrigerator
was presented. Firstly, the air duct is divided into several modules according to the position; secondly, the characteristics of air duct re-
sistance and flow rate for each module is obtained ; thirdly, the modules are connected into a network according to the actual series or par-
allel connections of air duct; finally, the flow distribution characteristics is obtained by solving the air duct resistance and flow rate equa-
tions. The model was experimentally verified, and the result shows that the deviation of the air flow rate between modular computation

method and experiment is within 5% . The modular computation method has the advantages of high accuracy, convenience for modeling

and solving, generalization. It is capable to be applied in indirect cooling refrigerator design.
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Fig. 1 Schematic diagram of air duct in indirect

cooling refrigerator
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Fig. 2 Network diagram of flow rate distribution for air duct
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Fig. 3 Measuring points location
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Tab.1 Comparison between simulation and

experimental results

HiH PFEER/ (m'/s) SR/ (m'/s)
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Tab. 2 Pressure loss for each part of air duct
KGE ST ER AR R B3/ Pa i BRI 53/ %
K AL e 1.39 24.2
WRENIE A SRR 0.78 13.6
BRA 3.57 62.2
Iyl AR 0.93 16.2
6 U e 0.90 15.7
Vel XGE U 0.27 4.7
R AR 0. 07 1.2
BRA 3.57 62.2
Iyl A 0.93 16.2
6 U e 0. 80 14.1
B NGE XU 0.41 7.1
R LR 0. 02 0.3
BRA 3.57 62.2
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