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Refrigerant-Side Inlet Flow Distribution Characteristics in Plate Evaporators
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[ Abstract ] This study addresses the issue of non-uniform refrigerant-side flow distribution in small brazed plate heat
exchangers (BPHEs). Combining an orifice distribution design with a chevron-corrugated combined plate structure, the flow
distribution characteristics of R32 under both single-phase and two-phase conditions were analyzed via Fluent simulations. A
three-dimensional physical model was established, employing the SST k-w turbulence model and the VOF multiphase flow method.
The reliability of the simulations was verified experimentally. The results indicate that a fluid stagnation dead zone exists in the
upper-left corner of the chevron-patterned zone, while flow concentrates in the central channels of the herringbone-patterned zone,
leading to reduced utilization of the heat transfer surface area. The primary cause of the flow dead zone in the upper-left corner of
the chevron zone was identified as the non-interconnected design between the left-side channels of the chevron zone and the
herringbone zone. By widening the left-side flow channel and implementing minor structural adjustments to the original plate
design, the flow distribution uniformity in the chevron zone was preliminarily improved. This work provides a theoretical basis for

the structural design of small plate heat exchangers.
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Fig.1 Refrigerant-side flow domain of heat transfer plate
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