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Abstract

The heat and flow characteristics in a single-phase parallel-flow heat exchanger was examined
numerically to obtain its optimal shape. A response surface method was introduced to predict its
performance approximately with respect to design parameters over design domain. Design parameters
are inflow and outflow angle of the working fluid and horizontal and vertical location of inlet and
outlet. The evaluation of the relative priority of the design parameters was performed to choose three
important parameters in order to use a response surface method. A JF factor was used as an
evaluation characteristic value to consider the heat transfer and the pressure drop simultaneously. The
JF factor of the optimum model, compared to that of the base model, was increased by about 5.3%.
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Fig. 1 Schematic of a parallel-flow heat exchanger

Table 1 Dimensionless geometric parameters of a

base model
D L L¢ Lt R
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w W; Hy Hi Hi
1.60 1.33 1.72 13.07 0.86
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(c) Horizontal location of inlet
Fig. 2 Heat transfer and pressure
design parameters

(d) Horizontal location of outlet
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Table 2 Results of parametric studies

JF factor  Differ-

Content Range Max  Min  ence Order
X1 Inflow angle -30°~30° 1.011 0.974 0.037 2
X, Outflow angle -30°~30° 1014 0979 0035 3
x,  Horizontal oo 185 1000 0991 0009 4
location of inlet
x, Horizontal o g5 1044 0989 0055 1
location of outlet
x; vertical location o 626 1002 0999 0003 6
of inlet
x, Vertical location o 625 1002 0997 0005 5
of outlet
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Table 3 Design of experiments

Point X |(X_|)
1 -1

x(X ) xa(Xy) JF
1.041
0.982
1.035
0.980
1.034
0.972
1.035
0.939
1.044
0.990
0.991
0.988
1.005
0.981
1.000
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Fig. 3 Pressure distributions of path 2 for the base
model and the optimum model
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