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Analysis of R410A refrigerant distribution in parallel flow heat exchanger

Jeong Sik Kim', Nae Hyun Kim®
Division of Technical Innovation, Songdo Technopark, Incheon 406-132, Korea
*Department of Mechanical Engineering, University of Incheon, Incheon 402-749, Korea

ABSTRACT: A computer program, which simulates the parall flow evaporatorwas
developed. The program was having used to simulate the sample 650 mm x 190 mm frontal
area, 25 mm flow depth and 3.0 mm fin pitch. It was shown that the cooling capacity of 3
kW could be available from the sample. The present model, however, does not consider
refrigerant mal-distribution in each pass, which is known to reduce the cooling capacity of
the parallel flow heat exchanger.
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Table 1 Specification of the H-X geometry

Geometry Value
Fin height A (mm) 10
Louver length Z; (mm) 8
Louver pitch Z, (mm) 15
Fin thickness ¢, (mm) 0.1
Louver angle L, (°) 30
Tube width 7, (mm) 2.5
Tube pitch 7, (mm) 125
Tube thickness t; (mm) 0.45

Table 2 Operating and initial condition

Geometry Value
Face air velocity (m/s) 1.15
Air inlet temperature (C) 27
Air inlet relative 65
humidity ratio (%)
Tube wall temperature 14
1—'[')/.m (OC)
Water film temperature of fin 1
surface 7, (C) 6
Refrigerant inlet temperature
o 10
()
Refrigerant flow rate (kg/s) 0.0157
Refrigerant inlet quality 0.1

Table 3 Variation of parameters

Flow Depth - .
Fy(mm) Pass  Distribution ratio
1:1
2% 2 1
3 1
1:2:2
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(b) Refrigerant distribution ratio of 1:2:2
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