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Thermal and Flow Analysis inside the Header of a Parallel Flow Heat Exchanger
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ABSTRACT: This study numerically analyzes the thermal and flow characteristics inside the
header in PFHE(parallel-flow heat exchanger) by employing a three-dimensional turbulence
modeling. The following quantities are examined by varying the injection angle of the
working fluid, the location of entrance and the shape of entrance: flow nonuniformity, heat
transfer rate, and flow distribution in each passage. The result shows that the degree of
~ significance among the parameters affecting the header part is in the order of the injection
angle, the shape of entrance, and the location of entrance. The result also indicates that heat
transfer rates compared to the reference model are increased by about 152% for the angle of
injection of —20°, by about 127% for the shape of entrance with right and left long
rectangular form, and by about 108% for the location of entrance located at the lowest
position.
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Fig. 1 Schematic diagram of PFHE header
(reference model).
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Fig. 5 Schematic diagram of the y—z domain.
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vs. injection angle.
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Fig. 8 Flow nonuniformity and heat transfer
vs. position of entrance.
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