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Study on Single-Phase Heat Transfer, Pressure Drop Characteristics and
Performance Prediction Program in the Oblong Shell and Plate Heat Exchanger

Jae-Hong Park?™ - Yong-Ha Kwon* - Young-Soo Kim#*

Abstract : In this study, single-phase heat transfer experiments were conducted with
Oblong Shell and Plate heat exchanger using water. An experimental water loop has
been developed to measure the single-phase heat transfer coefficient and pressure drop
in a vertical Oblong Shell and Plate heat exchanger. Downflow of hot water in one
channel receives heat from the cold water upflow of water in the other channel. Similar
to the case of a plate heat exchanger, even at a very low Reynolds number, the flow in
the Oblong Shell and Plate heat exchanger remains turbulent. The present data show
that the heat transfer coefficient and pressure drop increase with the Reynolds number.
Based on the present data, empirical correlations of the heat transfer coefficient and
pressure drop in terms of Nusselt number and friction factor were proposed. Also,
performance prediction analyses for Oblong Shell and Plate heat exchanger were
executed and compared with experiments. e-NTU method was used in this prediction
program. Independent variables are flow rates and inlet temperatures. Compared with
experimental data, the accuracy of the program is within the error bounds of £56% in the
heat transfer rate.

Key words : Oblong Shell and Plate heat exchanger(Oblong & < ZHolE dAw37)),
Heat transfer(84 %), Pressure drop(¥&73h), Performance prediction(d54%)
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Fig. 1 Schematic diagram of heat transfer plate
of Oblong Shell and Plate heat exchanger

Table 1 Configurations of Oblong Shell and Plate
heat exchanger

Plate material SUS 304
Shell material Steel
Plate thickness (m) 0.0007
Working pressure (MPa) Max. 10
Working temperature (C] -196 ~ 400
Surface per plate [m*) 0.073
Chevron angle [°) 45

|-

Cold (Hot) water
thermostatic
bath

Hot (Cold) water
thermostatic
bath

Fig. 2 Schematic diagram of the single-phase heat
transfer experimental system

Mass flow meter Mass flow meter

Cold water Cold water

Plate side
Hot water

Hot water inlet

Hot water
outlet

Cold water Cold water

Fig. 3 Details of flow pattern in Oblong Shell
and Plate heat exchanger
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