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Heat Transfer Enhancement by Pulsating Flow in a Plate
Heat Exchanger

Do Kyu Kim, Byung Ha Kang and Suk Hyun Kim
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Abstract

The heat transfer enhancement by pulsating flow in a plate heat exchanger has been experimentally
investigated in this study. The effect of the pulsating flow, such as pulsating frequency and flow rate,
on the heat transfer as well as pressure drop in a plate heat exchanger has been studied in detail.
Reynolds number in cold side of a plate heat exchanger is varied 100~530 while that of hot side is
fixed at 620. The pulsating frequency is considered in the range of 5~30 Hz. The results of the
pulsating flow are also compared with those of steady flow. It is found that the average heat transfer
rate as well as pressure drop is increased as flow rate is increased for both steady flow and pulsating
flow cases. When pulsating flow is applied to the plate heat exchanger, heat transfer could be
substantially increased in particular ranges of pulsating frequency or Strouhal number; St=0.36~0.60
and pressure drop is also increased, compared with those of steady flow. However, in the region of
low pulsating frequency or high pulsating frequency, heat transfer enhancement is in meager. Heat
transfer enhancement map is suggested based on Stroubal number and Reynolds number of pulsating
flow.
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Table 1 Comparison of specifications plate
heat exchangers
Y d Li
a(? 9;;) m Present study
Plate STS - 316 | STS - 304
material
Chevron 60° 120°
angle
Size 120 X450(mm)| 130 X 210(mm)
Plate
thickness 0.4 mm 0.3 mm
Plate pitch 3.3 mm 1.42 mm
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