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Abstract: Aluminum plate-fin heat exchangers (ALPHEs) are widely used in petroleum and gas-treated
processes. The performance of the ALPHE is strongly dependent on the distribution characteristics of the
header and the distributors of each fluid. In this paper, we define the aspect ratio in the side-entry type
distributor and analyze the distribution characteristics using CFD-based numerical methods. The phenomena of
velocity deviation and distribution with the aspect ratio and the inlet Reynolds number were analyzed by
applying relative and absolute maldistribution parameters, and an optimum aspect ratio with the inlet Reynolds
number was presented.
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Table 1 Specification of the distributor model

Type Side-entry type

Pitch (p, mm) 5

Fins  Thickness (#; mm) 0.3
Height (h; mm) 7.5

CFD model height (A, mm) 2
Inlet width (w;, mm) 400
Bottom-side width (ws, mm) 1000

0, 200, 400,

Top-side width (w;, mm) 600. 800. 1000

Table 2 Conditions of the CFD analysis

Fluid type Air at 25C
Model Standard k— ¢
Turbulence ;
Intensity 5%
Thin, symmetrical
Geometry type
3-D geometry
Max.
. . 100,000
iteration
Residual
Convergence RMS
type
Residual .
1.0x 10
target

Table 3 Range of design variables

Variable Range
100, 1,000, 2,000,
Inlet Re
4,000, 10,000, 100,000
Aspect ratio 0.0, 0.2, 0.4,
(R, = wi/wy) 0.6, 0.8, 1.0

Workbench W] CFX meshing 2135 o] &3}
o 3k FAEYE rh &2y 2ESs
Automatic method@ A}WH A -Z(tetrahedral mesh)
o Azpgol AAPEHA sFATh w7 Edo] A
FAdE  celle] e FAWe o Hi
945,839 7ol A o 1,350,444 M= LEFRETE
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Table 4 Main values of maldistribution parameters
of Fig. 3 (b) (Re = 1,000)

R, 0.0 0.2 0.4 0.6 0.8 1.0
Channel
no. of 3 3 7 2 2 1
max. Sk
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no. of 195 198 197 137 28 25
min. S

Deviation | o7 1551 1134 1420 1218 2.127
Of SR
S 0218 0208 0.187 0.187 0200 0271

Table 5 Main values of maldistribution parameters
of Fig. 4 (b) (Re = 10,000)

R

a
Channel
no. of 3 3 7 2 2 1
max. Sk
Channel
no. of 1 2 8 30 28 8
min. Sg
Deviation
of SR
S 0.044 0.046 0.067 0.098 0.103 0.170

0.0 0.2 0.4 0.6 0.8 1.0
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