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The equations describing the fl0w of  a perfect gas in the pressure of mass and heat sources due to combustion of 
fuel injected into the stream, without account for body forces and the energy lost in the displacement of gas with mass 
addition, have the form . 
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It is assumed that the regions of mass and heat supply coincide, and that the added mass velocity projected in the 
direction of motion is small compared with the free-stream velocity. 

In the case of small perturbations, assuming that the motion is steady and that the flow is uniform, translational 
and potential correct to small terms of the second order, we have 

0~ q)------~' 02 q)' (M~ - -  1) 0eq)' k - -  1 �9 
@2 + Oz ~ Ox----~- = ~ (q -~- i~ m) 47 m. 

It follows from this equation that the influence of a steady supply of mass can be simulated by supplying heat to 
the main flow. 

The analogy between heat sources and mass sources allows one to use the known methods developed for flows with 
heat sources to solve problems concerning supersonic flow with supply of mass and heat. 

Perturbations of pressure and density in the flow due to a small addition of mass and heat may be represented 
correct to small terms of the second order as follows: 

P' -- kM~2 __Wx + k ( k - - 1 )  M~2 ~o~ A q 4 - i o ~ A m  + M~ ~ + . . .  

p ~ w~ 2 w ~ Aa~ 

P' - ( k - -  l) a / / + i o ,  a m  ad~ G 

O ~ Aa~ wr 

Aa~ + IeM~. ' i~ 
w~ Aa~ + "'" 

The flow velocity perturbations are determined by solving the potential equation for the velocity perturbations 
with given initial and boundary conditions and a known Iaw of  mass and heat transfer. 

In the case of a point source of mass and heat we have 
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In the case of mass and heat  addi t ion in a supersonic flow past  a curved surface given by the equation y = h (x), 
we obtain the following relations for the veloci ty  perturbations at the wall :  
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Expressions for the ve loc i ty  perturbations in flow over a surface may  be obtained by the analogous method given 

in [1]. 

NOTATION 

p - pressure; p - density; T - temperature;  R - gas constant; k - ad iaba t ic  exponent; a - speed of sound; Cp - 
specif ic  heat  at constant pressure; w x, Wy, w z - ve loc i ty  components along the  rectangular  axes x, y, z; q, ~n - amount 

of heat  and miss ,  r espec t ive ly ,  supplied to the flow in unit t ime referred to unit mass of gas; ZXq and Am - amount  of 

heat  and mass, respect ively,  supplied to unit mass of gas of the volume in question; i0T - enthalpy of added mass; A - 
mechan ica l  equivalent  of heat; t - t ime;  �9 - ve loc i ty  potent ia l .  Subscripts: oo-  f ree-s t ream parameters;  pr ime - per -  

turbations of corresponding parameter .  
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Following publ ica t ion  of my  ar t ic le  [1] on determinat ion  of the temperature  stresses in a long prism of rectangular  
cross section, R. S. Minasyan (Erevan) pointed out that  conditions (7)-(10)* are not satisfied on the interval  (0, 1), except  

possibly for a finite number of  points. 

To obtain the conditions which the functions q)k ( -+- 1) and ~k ( • 1), must satisfy, i t  is necessary to integrate  

(from 0 to 1) the system of equations preceding (7)-(10), namely,  

*The numbering is that of [1]. 
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