
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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after first multiplying (1) by cos v i Y, (2) by cos t% X, (3) by sin vk Y, and (4) sin I~k X. 

As a result of integration we get 
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where  1 sin 2% , 1 sin 2% 
a i e : - ~ +  , ak--- , 
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b~ = - 2 -  + 4pie ' 2 - -  4~ie 

Using the  expressions adop ted  in [1] for the  func t ions  q% - -  (x)  and  

set  of  equa t ions  for d e t e r m i n i n g  the  coe f f i c i en t s  C~,, Dk ,  F k , etc .  : 

~ie (Y) ,  we o b t a i n  f rom (4)-(8)  the  fo l lowing  
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Thus, the temperature stresses in a long prism of rectangular cross section are determined, as before, by relations 
(2)-(6) of [1], but the coefficients C k, D k, Ek, etc. in the expressions for functions ~ak(X ) and ~kOf) must be found by 
solving the system (9)-(16), and not the system (11)-(18) of [1]. 

We note that the values of coefficients A k and B k decrease continuously as the Fourier numbers (Fo 1 and Foz),in- 
crease. 

In the majority of cases of practical interest, all the coefficients A k and B k beyond the first one to three may be 
neglected in view of their smallness, in connection with which the system of equations (9)-(16) is of bounded order. 

REFERENCE 

1. Yu. A. Samoilovich, IFZh, no. 3, 1964. 

23 June 1964 8verdlovsk Institute of Metallurgical Heat Technology 

473 


