The Japan Society of Mechanical Engineers

3675
BB 25 SR (B W) #X No. 95-1952
62 # 602 % (1996-10)

7 14 T EFHTHREARN ORI S & UERIFHE

mE = R B E WS sK BTa

Flow and Heat Transfer in a Channel with Fins Attached to One Wall

Koji MATSUBARA, Kazuyoshi NAKABE and Kenjiro SUZUKI

Three-dimensional numerical computation was performed for the developing region of flow and
thermal fields in finned channels. The channel studied here has a heated region of finite length to
which plate fin arrays are attached in order to improve its heat transfer performance. The perfor-
mance was evaluated using Nuf, an apparent Nusselt number corresponding to the heat transfer rate
per unit heated area. The effect of fin height, fin pitch, fin length and Reynolds number on Nusselt
number was examined parametrically. As the fin height increases with the fin pitch kept constant,
Nuf increases monotonically. The maximum value of Nu¥ was obtained when the top of the fin
reached the top wall of the channel. When the fin pitch was changed with the fin height kept constant,
the numerical results demonstrated two tendencies. In the case with clearance between the fin top and
the wall, there existed the optimal fin ptich leading to maximum Nu¥. In the case without clearance,
Nu? increases with decrease of fin pitch. The optimal fin pitch gradually decreased with decrease of
fin length and/or with increase of Reynolds number. The ratio of the j-factor to the f-factor was
also obtained to evaluate the performance of the fins.

Key Words: Heat Transfer, Forced Convection, Numerical Simulation, Three-Dimensional Flow,
Finned Channel Flow, Plate Fin Array, Developing Region
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(a) Cross section of the duct with fins.
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{(b) Computational domain.
Fig. 1 Finned Channel.
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Fig. 2 Behavior of fluid particles
(Re=150, L/H=2.0, h/H=0.5).
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Fig. 3 Cross-sectional mean velocity in the interval
of neighboring fins (Re=150, L/H=2.0).
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Fig. 4 Cross-sectional mean velocity in the clearance
above fins (Re=150, L/H=2.0, h/H=0.5).
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Fig. 5 Pressure coefficient along the line of
y/H=0 and z/S=0.5 (Re=150, L/H=2.0, h/H=0.5).
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Fig. 6 Distribution of local friction coefficient
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Fig. 7 Bulk mean temperature in the interval
of neighboring fins (Re=150, L/H=2.0)
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Fig. 8 Distribution of local Nusselt number
(Re=150, L/H=2.0, h/H=0.5).
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Fig. 9 Mean Nusselt number over all heat transfer area
(Re=150, L/H=2.0).
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Fig. 10 Nusselt number corresponding to heat transfer rate
per unit heated area of the channel (Re=150, L/H=2.0).
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Fig. 11 Effect of fin length for Nu; * (Re=150).
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Fig. 12 Effect of Reynolds number on Nu; *
(L/H=2.0, h/H=0.5).
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Fig. 13 f-factor (Re=150, L/H=2.0).
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Fig. 14 j/f, and j/f, (Re=150, L/H=2.0).
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