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INVESTIGATION OF HEAT TRANSFER CHARACTERISTICS OF OBLIQUE-WAVE SURFACE
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Heat transfer enhancement effect of oblique-wave surface is evaluated using numerical simulation. The effects of

wavelength, wave amplitude, wave reflection length and Reynolds number on heat transfer and pressure loss

characteristics are investigated. It is found that when Re is over 240, the heat transfer coefficient of oblique-wave

surface is significantly enhanced to 2 or 3 times as that of flat surface while the j/f factor of oblique-wave surface

remains nearly equal to that of flat surface.
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Fig.1 Computational Domain

Fig.2 Oblique-Wave Shape and Parameters
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Fig.3 Heat Transfer Coefficient and j/f Factor at
Re =82, 246,411
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Fig.4 Velocity Vectors and Iso-Contours of
Temperatures in y-z Planes at x = 11.25 for w/d
=1.0,7/6=1.0, Re =246: (a) a/6=10.1,
(b) a/6=10.15,(c) a/6=10.2
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Fig.5 Effect of Wavelength and Aspect Ratio for r/w = 1:

(a) Average Heat Transfer Coefficient at Re = 246,
(b) j/f Factor at Re = 246,

(c) Average Heat Transfer Coefficient at Re =411,
(d) j/f Factor at Re =411
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Fig.6 Velocity Vectors and Iso-Contours of
Temperatures in y-z Planes at x = 11.25 for w/&
=1.0,a/6=0.2, Re =246: (a) /6= 0.5,
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Effect of Wavelength and Return Ratio for a/w
=0.2: (a) Average Heat Transfer Coefficient at
Re = 246, (b) j/f Factor at Re = 246,

(c) AverageHeat Transfer Coefficient at Re
=411, (d) j/f Factor at Re =411
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NOMENCLATURE

L, : Flow direction length of channel region
Ly front : Flow direction length of inlet region

L front : Flow direction length of outlet region
) : Channel height

w : Wave length

a : Wave amplitude

r : Reflection length

0 : Oblique angle

Ur : Frontal velocity

Tant : Temperature of wall

Tin : Temperature at channel inlet

Re : Reynolds number (=U; V)

h : Average heat transfer coefficient

Mt : Average heat transfer coefficient of a flat

surface

Jif : j/f factor

G1Dar : j/f factor of a flat surface
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