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‘Ihe equation of planar isothermal filtration of a gas has the form [ 1 I 

ap / at = a2 azpa / &rt (1) 

For this equation there was found a series of self-similar solutions 
and, in particular, a solution of the form exp (on,) f(x1 exp(/3xz) 1, 
where x1 and xz are independent variables [ 2 I. The latter solution has 
been obtained on the basis of a special group of continuous invariant 
transformations xi + ti(i = 1, 2), apart from the similarity transform- 
ations. 

‘Ihe derivation of the indicated self-similar solutions based only on 

the concepts of similarity theory (without transformations of the form 

xi + cil is given below. 

We will first consider the case in which the conditions for Equations 
(1) are given in the form [ 2 1 

p (2, - c=) z 0, p (0, t) = poeof (2) 

Introducing the variable u = pOea*, Equation (1) and the boundary con- 
ditions (21 take the form 

aP a* ~92~0 
u aJL zzz -; azl) 0 p (GO) z 0. PO u) = u 

From the equation and boundary conditions (3) it follows that the 
pressure p depends on three quantities n, u, a2/o whose dimensions are 
as follows: 

(31 

(4 = L, 14 = [PI, 
11 
-; = [p]-‘Lt (4) 
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According to the 
previous variables, 

i&theorem [ 3 I we have p = uf (02u/or) or, in the 

p = m@f ( ),faa;e’fa-l) 
which coincides with the result [ 2 11 obtained in 

tion is obtained in an analogous manner when the 

tribution is given in the form 

p (2, 01 = poePZ 

We introduce the variable v = p,,e Bx; Equation 
take the form 

(5) 

another way. ‘Ibe solu- 

initial pressure dis- 

(6) 

(1) and Condition (6) 

p (v, 0) = v (7) 

‘Ihe three independent quantities v, t, and (a/312 have the dimensions 

[VI = [PI. itI = T, IMVI = IPI-’ T-l (8) 

Hence, dimensional analysis gives 

p = vf (a*fi%t), Or p = poePxf (a2fi2poeP” t) (9) 

which also coincides with one of the results of the work of [ 2 I. For the 

more general equation of filtration of a polytropic gas in a porous 
medium 

(10) 

for P (I, - 00) f 0, P (0, t) = Poe at. , or for P (~~0) = PoePX 

by means of the substitutions u = POeut or u -.P,,ePt , respectively, we 
obtain the solutions 

P = Poe”/ x ~ 
b%Pon--le(“-l)at,--l 

or P = P,epxf(bapzP,n-le(n-l)prt) (ii) 

From the examples cited it follows that for the solution of the prob- 
lem new variables are chosen such that Conditions (3) and (7) do not 
contain dimensional constants. 
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