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A Numerical Study on Heat Transfer Enhancement
by Pulsatile Flow in a Plate Heat Exchanger

Sang-Mun Chin, Jong-Tack Park, Nahmkeon Hur and Byung Ha Kang

The heat transfer enhancement by pulsatile flow in plate heat exchanger has been investigated
numerically in the present study. The numerical study was performed in the range of the Strouhal
number from 0.04 to 2 and the Reynolds number from 370 to 730. The results showed that the
pulsatile flow produces resonating vortex shedding at the groove sharp edges and a strong transient
vortex rotation within the grooved channels. As a result, the mixing between the trapped volume in
the grooved cavity and the main stream was enhanced. Good agreements between the predictions
and measured data are obtained for the optimum frequency of pulsation and corresponding heat

transfer enhancement
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b) Channel geometry of
the plate heat exchanger

a) Plate heat exchanger H;
C) Geometry of Triangular
grooved channel

Fig. 1 Modeling of a Plate Heat Exchanger
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Heat transfer enhancement, E
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Fig. 2 Plot of the heat transfer enhancement
ratio at Re = 730(2-D Grooved channel)
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a) Geometry of the computational domain

inlet

Constant Heat Flux, Q

Constan! Tempesature, 293K "Wy

v

Outlet
b) Boundary conditions of the computational domain

Fig. 3 Computational mesh and boundary condition
for the 3-D simplified heat exchanger
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Heat transter enhancement, E

Fig. 4 Plot of the heat transfer enhancement
ratio at Re=730 (3- D Smgle ﬂow)
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Size L«(210mm), L(170mm)
Lu(130mm), Ln{(90mm)
Number of Plate (Effective plate No.) 12(10)
Heat transfer area for each plate 0.032m’
Plate material, Thickness STS-304(0.3mm)
Chevron angle 120°
Hydraulic diameter 2.2mm
Plate pithc 1.42mm

a) Geomsetry & Modification of the plate heat exchanger
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b) Computational mesh of d counter tlow model

Fig. 5 Counter flow model of the plate heat
exchanger
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Plate 2B

Fig. 6 Counter flow model of the plate heat
exchanger
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a) Cold Huld

) Hol Ruid

Fig. 7 Section plot of temperature at the center
of fluid passages when Re = 100
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N ®  Eeporment - Kim sl al 2003

4 B Expersment - Yan et al (1698)
Numencal result - Kim s model

© Numerical resut - Yan's model
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Fig. 9 Nusselt number according to Reynolds
number
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2) Coid fuid

b) Hot fiuid

Fig. 8 Section plot of temperature at the center
of fluid passages when Re = 530
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Fig. 10 Heat transfer for one cycle when f=10H=z
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