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Abstract : Plate heat exchangers (PHE) have been widely used in different industrial applications, because of high
heat transfer efficiency per unit volume. Basic study is performed for PHE to the application of intercooler in
automobile. In order to understand the flow phenomena in the plate heat exchanger, a channel which was formed by the
upper and lower plate in single plate was considered as calculation domains. Because chevrons attached on the upper
plate are brazed with chevrons attached on the lower plate, the flow channel has very complex configuration. This
complex geometry was analyzed by Fluent. In order to validate this methodology the proper experimental and
theoretical data are collected and compared with numerical results. Finally, due to the lack of experimental values for
PHE to the application of intercooler, various chevron angles and air velocities at inlet were tested in terms of physical
phenomena. From this point of view, results of velocity vector, path lines, static pressure, heat flux, heat transfer
coefficient, and Nusselt number are physically reasonable and accepted for the solutions. From these results, the
correlations for pressure drop and Nusselt number with respect to chevron angle and Reynolds number in specific PHE
are obtained for the design purpose. Thus, the methodology of the flow analysis in the full geometry of the channel was
established for the predictions of performance in plate heat exchanger.
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Nomenclature G: : generation of turbulent kinetic energy due to
the me loci dient;
3 . chevron angle, ° C] an velocity gra 1en.s .
density, kg/m’ G ieneratlon of turbulent kinetic energy due to
s a
£ : turbulent dissipation rate, m’/s® = Eoy nci/] ]
C : t,
D, : hydraulic diameter (=4 H), m P ¢ :hvr;)n l:%kh m
. enthalpy,
Fi . external body forces, N Py £ ) ,
hey @ heat transfer coefficient, W/(mK)
"To whom correspondence should be addressed. K © thermal conductivity, W/m - K
csyoon(@hannam.ac.kr k : turbulent kinetic energy, m’/s’
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L : plate length, m
Nu @ Nusselt number (= hpDy / k)
u : viscosity, kg/m-s
)iA “eddy” or turbulent viscosity, kg/m-s
T : temperature, K
P : pressure, Pa
Re : Reynold <= (= pVDy/ )
pg . gravitational body forces, N
w, 4 . velocity, m/s
t : time coordinate, sl
W . plate width, m
X : spatial coordinate, m
T : viscous stress tensor
Yo contribution of the fluctuating dilatation in
compressible turbulence to the overall dissi-
pation rate
Subscipts
i,j . directional indices (x, y, z)
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Revnolds 5| Ao A Az A; As  |Error[%] Chevron 7} Co C G, Error[%)]
7,034 -20382 | 2332.14 | 9434 | 1.64 -0.010 1.59 30 -28.02 0.013 1.34E-5 0.016
10,550 -45924 | 5247.37 | -212.18 | 3.69 -0.023 0.298 37.5 -24.60 0.012 1.53E-5 0.043
14,067 | -82012 { 9355.98 | -378.03 | 6.56 -0.041 0.412 45 -31.82 0.013 2.61E-5 0.015
’—1;,990 -150857 | 17167.82 ) -692.69 | 12.01 | -0.074 0.09 52.5 -33.25 0.014 4 44E-5 0.014
21,101 |-186376|21205.01 | -855.53 | 14.84 | -0.092 0.1 60 -34.17 0.014 5.31E-5 | 0.0058
Nusselt number Nusselt number
Bo B B. B; Ba Error[%] Dy D, D, Error[%]
7,034 -45 11.49 -0.56 | 0.012 |-7.90E-5| 034 30 2.49 0.005 -2.44E-8 0.23
10,550 -158 259 -1.16 | 0.022 | -1.45E-4 | 0.201 37.5 5.20 0.005 -8.86E-9 0.18
14,067 -306 43.86 -1.88 | 0.035 | -2.24E-4 0.1 45 5.93 0.006 -9.73E-9 0.32
18,990 -138 31.6 -1.53 | 0.031 | -2.11E4 0.6 525 3.89 0.008 -2.56E-8 0.409
24,101 -458 63.51 -2.68 | 0.045 | -3.66E-4 | 0414 60 2.98 0.009 -3.11E-8 0.33
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