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3.6 2.08 2.33 2.01 1.09 1.75 1.54
3.7 8.01 2.84 2.01 1.00 1.75 1.63
3.8 3.08 2.85 2.02 1.98 1.74 1.68
3.9 2.00 2.36 9.02 1.08 1.74 1.58
4.0 3.1 2.37 2.02 1.08 1.3 1.63
4.1 3.10 2.88 2.02 1.08 1.73 1.62
4.2 3.1p 2.80 2,02 1.08 1.72 1,51
4.3 8.98 9.40". 2.08 1.98 i.72 1.51
4.4 3.97 2.41 2.02 1.98 1.71 1.51
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THE EFFECTS OF SURFACE CURVATURE ON
LAMINAR BOUNDARY-LAYER A FLOW

Pan Tirang-yo

(Institule of Mecheries, Azademic Sinica Peking, China)

ApgTrRACT

In at least one cage where the potential flow in the neighborhood of the outer
odge of the boundary-layer varies rapidly, the boundary-layer theory has not been well
understood. The interest in this problem led the author to the study of the laminar
flow of a viscous incompressible fluid over a curved surface whose curvature, as has
been found previously, displays rather large effecls on the nature of boundary-layer
flow. The gpecific point to be investigated here ig the question as to how to join the
boundary-layer with the potential flow. On the basis of the fact that the viscous
effects decay exponentially in the lateral direction, it has been intuitively suggested
that, in the neighborhood of the outer edge of the boundary-layer, the velocity in the
main stream divection w; should agymptotically approach that in the main stream.
Namely,

Lim w(v, 1, F, &) =ta(a, 9, b, ) +o(e™)
n=y/e

=uy(x, &0, &, &) +o(e™) (1)

where 2 and y are the coordinates shown in Fig. 1. R, ( = 812 ), K and R denote

Reynolds number, the curvature of the surface and a large constant respectively.
By an order-of-magnitude analysis, Murphy obtained the following differential
equation of the motion in a boundary-layer over a particular curved surface with curva-

A4 C s
tare K= R along which the surface pressure gradient is zero.




