NAL TR-480

NAL TR-480

UDC 532.517.2:
532.526

G HERTERERE

TECHNICAL REPORT OF NATIONAL AEROSPACE LABORATORY

TR-480

TR ICIEFE M e SVl e 0 Pk —JERG P
T % & o B EEHEk

F B ¥ =

1976 4 12 B

e s A

NATIONAL AEROSPACE LABORATORY

This document is provided by JAXA.



T IR JUFEHE K8 R UL K BEIT O Mat — SRR
T g R UETEE"

pall

Ao oFoRT

An Approximate Calculation Method of Two-dimensional Incompressible
Laminar Separated Flow including Viscous-inviscid Interaction

By Yoji IsHiDA

This paper presents a highly accurate approximate method for the calculation of two-
dimensional incompressible laminar separated flow including viscous-inviscid interaction.

The new method is based on the integral method by which the laminar boundary
layer equation is solved and a new velocity profile family valid to both attached and
separated layers has been developed. Five unknown parameters contained in the family
are reduced to three by two empirical relations obtained from existing exact solutions.
Momentum integral, energy integral equations and wall compatibility condition are used
to determine these three parameters. The inverse solution technique originated by
Catherall and Mangler and developed by Carter is applied to the resultant system of
ordinary differential equations which are solved by the Runge-Kutta method.

The method was first tested for attached flow. Then, the separated flow calculation
without viscous-inviscid interaction was performed for the same cases as Carter’s. Our
method was found to have the same degree of accuracy as the finite difference solution.
Finally the calculation including viscous-inviscid interaction was performed and compared
with Carter’s solutions. Qur calculation has not experienced any numerical instability in
the reversed flow region whereas the finite difference marching procedure has had to make
rather controversial assumptions, neglecting the convection term, to advance the calcula-
tion within that region.

One of the advantages of our method is a reduction in the computation time together
with smaller storage requirement compared with that of other computation methods.
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