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FOREWORD 

This technical report was prepared by Norman E. Scaggs, 
Fluid Dynamics Facilities Research Laboratory of the 
Aerospace Research Laboratories, Wright-Patterson Air 
Force Base, Ohio.   The work reported was accomplished i nder 
Project 7065, MAerospace Simulation Techniques Research. " 
and in partial fulfillment of the requirements for the degree of 
master of science. 

The author wishes to express his gratitude to Dr. John. D. Lee 
of the Ohio State University who conceived this investigation and 
whose direction and helpful advice made possible the completion 
of this task.   The author also wishes to thank the staff of the 
Aerodynamic Laboratory of the Ohio State University for their 
cooperation and assistance in the conduction of the experiments. 
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ABSTRACT 

An experimental investigation made to determine the flow 
parameter profiles across the boundary layer on contoured, 
axisymmetric hypersonic nozzles is described.   The pitot 
pressure and total temperature profiles measured across the 
boundary layers on nozzles of Mach number seven and twelve 
are shown in graphical form.   The static temperature and 
velocity profiles, calculated with the assumption of constant 
static pressure across the boundary layer, are given.   A 
correlation is shown to exist between the exponent of the velocity 
profile power law and the product of the ratios of wall tempera- 
ture to free stream total temperature and axial distance to 
momentum thickness.   The static temperature profiles, calculated 
from the measured data is compared with Crocco's relationship 
for the static temperature in terms of the velocity profile. 
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SYMBOLS 

A area 

V velocity 

T temperature 

P pressure 

M Mach number 

p density 

m mass flow rate 

a speed of sound 

y ratio of specific heats 

R gas constant for air 

K constant in mass flow equation (B-4) 

K3 constant in the total temperature equation (B-9) 

y distance from nozzle wall 

x distance from nozzle throat along the nozzle centerline 

n reciprocal of the velocity profile power law exponent 

0 momentum thickness 

Ö* displacement thickness 

6 boundary layer thickness 

Pr Prandtl number 

H shape factor 

Re Reynolds number at the edge of the boundary layer based on 
distance from nozzle throat 

Reö        Reynolds number at the edge of the boundary layer based on 
the momentum thickness 

Re**      Reynolds number at the edge of the boundary layer based on 
the displacement thickness 
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