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AN ANALYSIS OF LAMINAR BOUNDARY LAYER IN
HIGH ENTHALPY NOZZLE FLOWS

Lu Zhi-yun

(Institute of Mechanics, Academia Sinica)

Abstract

This paper presents a simple formula for ealculating the displacement thickness,
momentum thickness and physical thickness of laminar boundary layer in hizh enthalpy
flows in conic nozzles at hypersonic Mach numbers. The inviscid fiow upstream of
the throat is assumed to be in chemical and vibrational equilibrium and Jdownstream
of the throat the flow is frozen. The present espressions for ¢* 6 and & are given
as explicit functions of the geometric dimensions of the nozzle and the parameters of
the invicid flow field at che throat anc a% the point considered, instead of an integral
expression, Therefors il iy particularly - suitable for the design of this kind of nozzle.
Comparison belwesn the resalt from the present formula and published experimental
data shows that the agreement is satisfactory.



