FISERUEREA BERNE S VRV Y 2Bk 295

“Riih ' L bR ) ERNRBMEDT Fuo—

fE B/

Analogy of Convective Heat Transfer between
Developing Laminar Secondary Flows in Pipes

Hiroshi ISHIGAKI !
National Aerospace Laboratory. Kakuda Research Center.

ABSTRACT

Analogy of convective heat transfer between developing laminar flows in curved
pipes and orthogonally rotating pipes is described through similarity arguments
and numerical computation. Governing parameters and a dimensionless axial dis-
tance are properly used for the respective flows. When the second parameter is
large in each flow, it is shown that the temperature profiles and the Nusselt num-
bers of the two flows are approximately similar for the same values of the governing
parameter, Prandtl number and the dimensionless axial distance.
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Fig.2 Configuration
of an orthogonally
rotating pipe flow

Fig.1 Configuration of
curved pipe flow
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Fig.3 Development of contours for uniform entry flow of K;, = 100, A = 20, Ro = 50: (a) dimensionless axial
velocity w/wm, (b)-(e) dimensionless temperature (T, — T')/(Tw — Tp). Upper half shows curved pipe flow

and lower half shows rotating pipe flow.
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Fig.4 Development of contours for uniform entry flow 6f K, = 500, A = 20, Ro = 50: (a) dhnemiom§5 axial
velocity w/wp, (b)-(e) dimensionless temperature (T, — T)/(T — T). Upper half shows curved pipe flow

and lower half shows rotating pipe flow.
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Fig.5 Development of contours for parabolic entry flow of Ky = 500, A = 20, Ro = 50: (a) dimensionless axial
velocity w/wy, (b)-(e) dimensionless temperature (T, — T)/(Tw — T3). Upper half shows curved pipe flow
and lower half shows rotating pipe flow.
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Fig.6 Axial variation of average and local Nusselt number of uniform entry flow for K, = 100, A = 20, Ro = 50.

: curved pipe flow, — — — : rotating pipe flow.
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Fig.7 Axial variation of average and local Nusselt number of uniform entry flow for K = 500, A = 20, Ro = 30.
: curved pipe flow, — — — : rotating pipe flow.
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