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EXPERJMENTAL RESEARCH ON STABILITY AND TRANSITION 
IN HIGH-SPEED WAKES 

PART 1. RESEARCH ON THE TRANSITION POSITION IN SUPERSONIC 
AND HYPERSONIC WAKES, AND THE EFFECTS 

OF TEMPERATURE AND OTHER FACTORS 

V. I. L Y S E N K O (NOVOSIBIRSK)

The development of disturbances in a supersonic wake (free viscous layer and regular wake) 
behind a fiat plate, both in linear and in nonlinear phases of development was investigated. The 
influence of severa! factors (Mach and Reynolds numbers, temperature factor, thickness of a 
plate, length of its stern) on the wake stability was studied. 

1. INTR0DUCTION

RESEARCH on the flow in a wake behind an object is an important problem 
of aerodynamics. The base drag of bodies of revolution at supersonic speeds can 
make up to 30% of their complete drag (and particularly for cones - up to 50%; 
MIHALEV [1]; K0VENYA and LEBEDEV [2]), i.e. to determine the aerodynamics 
of the flying apparatus. In addition, the value of the base drag can increase by 
more than 100% at laminar and turbulent regimes (MIHALEV [1]). 

The problem of transition from the laminar flow to the turbulent one in wakes 
and jets is of great practical significance for decreasing the noise generation in the 
jets of rocket and aircraft engines, at the supersonic burning, for improvement of 
the mixture of fuel and oxidizer flows inside the chamber of combustion of the 
hypersonic flying apparatus. 

However, not many experimental researches were clone so far on the stability 
of a wake at supersonic flow speeds (similar research in a boundary layer are 
more numerous - see, for example, LYSENK0 [3]; LYSENK0 and MASL0V [4]; 
and many others), though such papers as BEHRENS [5], BEHRENS and Ko [6], 
BEHRENS et al. [7], DEMETRIADES [8 - 10], McLAUGHLIN [ll], McLAUGHLIN et

al. [12] became classical. 
The present paper is devoted to an experimental research on the stability and 

transition in a high-speed wake behind a fiat plate. 
















