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of the m a t e r i a l  of the spec imens  was probably  higher  
than that of steel  15 and l e s s  than that of Armco .  
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Fig.  4. Xpor/Xc =f(O): f rom 
au thor ' s  data; 2) [2]. 

For  inves t iga t ion  we took three  powder f rac t ions :  
+160 p, -120 /+80  p, and - 4 0  #. The spec imens  were  
p r e s sed  at different  specific p r e s s u r e s .  The s in t e r ing  
condit ions were as follows: s in te r ing  t empe ra tu r e  
1473 ~ K, i so the rma l  holding t ime 7200 sec,  a tmos -  
p h e r e o f  pur i f ied  and dr ied  d i ssoc ia ted  ammonia .  Some 
of the s in te red  spec imens  were  p re s sed  a second t ime 
to provide spec imens  with lower  poros i ty .  

F r o m  the r e su l t s  of the exper imenta l  inves t iga t ions ,  
we plotted the re la t ionsh ips  shown in Figs .  1 - 4 .  

F igure  1 shows the the rmal  conduct ivi ty  X as a 
function of the poros i ty  0 for the three  powder f rac -  
t ions .  The mean  t empe ra tu r e  of the spec imens  was 
323 ~ K. Since the e r r o r  of the m e a s u r e m e n t s  was 3-5%, 
the spread  of the resuI t s  for the different  powder f r ac -  
t ions lay within the region of e r r o r .  As Fig.  1 indi -  
ca tes ,  the t he rma l  conduct ivi ty  was p rac t i ca l l y  inde-  
pendent  of the pa r t i c le  s ize  of the powder.  

The re la t ionsh ip  shown in Fig.  1 is  a s t ra ight  l ine .  
Extrapolat ion of this l ine unt i l  i t  i n t e r s e c t s  the y -ax i s ,  

thus giving the the rmal  conductivi ty X c of the compact  
(zero-poros i ty)  meta l ,  and ca lcula t ion  of the ra t io  
Xpor/Xc for  each poros i ty  c l ea r ly  show that our r e -  
la t ionship  agrees  with Skorokhod's  postulated r e l a t ion -  
ship [2] (see Fig.  4). 

F igu re s  2 and 3 show the t he r ma l  conduct ivi ty  as 
a function of the t e m p e r a t u r e  for different  po ros i t i e s  
and as a function of the poros i ty  at t e m p e r a t u r e s  of 
323, 573, and 773 ~ K. These re la t ionsh ips  a re  also 
l i nea r .  

F igu re  2 shows that the s t ra ight  l ines  have different  
angles  of inc l ina t ion .  With reduct ion in porosi ty ,  the 
angle of inc l ina t ion  i n c r e a s e s .  

A calcula t ion of the ra t io  Xpor/Xc = f(O) for each 
porosi ty ,  taking the values  of X c and Xpor at 323 ~ 573 ~ 
and 773 ~ K (Fig. 3), shows that these ra t ios  a re  p rac -  
t ica l ly  independent  of the t e m p e r a t u r e .  

F igure  4 shows the re la t ionsh ip  Xpor/X e = f (0)  ac-  
cording to o u r  exper imenta l  data and those of Skoro- 
khod [2]. 

Thus,  the the rmal  conduct ivi ty  of s in te red  i ron  is  
p rac t i ca l ly  independent  of the par t ic le  s ize  of the 
powder.  

The effect of poros i ty  on the t he rma l  conduct ivi ty  
can be taken into account  by Skorokhod's  fo rmula  [2]. 
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This paper gives a solution, obtained by the small-parameter method, 
for the equation of nonisothermal filtration of moist air through a 
capillary-porous body. It is shown that the shift of the temperature 
field caused by a change in the viscosity of the air differs by 16% 
from that calculated without consideration of the viscosity. 

The di f ferent ia l  equation of non i so the rma l  f i l t ra t ion  
when 

has the fo rm 

where  

I~ =ko(1 + f i t )  

dx ~ dx dx 

a pkoe. M 

(1) 
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The boundary conditions are 

dt 
w h e n x = O  --X - - - - a ~ ( t - - t ~ ) ,  (2) 

dx 

dt 
when x = 6  X - - - - % ( t - - t h ) .  (3) 

dx 

To solve the nonlinear equation (1), we use the 

small parameter method [2]. 

We seek the solution in the form of a power series 

in fi: 
co 

= ~ Bit 
i = 0  

To de te rmine  to, we obtain the equations 

when i = 0  d2t~ M _t0d = 0 ,  (4) 
dx ~ dx 

when x =  0 --)~ dr~ -- al(/o--tc), (5) 
dx 

when x : ~ X dr~ ----a~(t o - t h ) .  (6) 
dx 

In the ze ro th  approximat ion,  the obtained fo rmula  is 
identical  to that given by Luikov [1]: 

t o = + tr (7) 
Kf ) Kf 

1 + - B ~  exp(Kf) - - i  + - -  
Bil 

The equation for  the determinat ion of tt when i = 1 is 

d2tl M dh _ Mt ~ dto 
dx 2 dx ~ x  = O, 

(8) 

and the boundary conditions are 

x = O  __~ dti = - - a i t i  ' 
dx 

(9) 

x = 6 ), dr--2 -- % tl. (10) 
dx 

The solution of Eq. (8) has the fo rm 

tl = C~ exp ( Mx) + Ca + C1C2Mx exp (Mx) + 

+ 0. 5C~ exp (2Mx). (11) 

Confining ourse lves  to two t e r m s  of the expansion 
in view of the smal Iness  of the t e r m  fi of the s e r i e s ,  
we finally obtain 

t = t o + h ~  

o r  

t = C 1 exp (Mx) + C2 + [Ca exp (Mx) + C 4 + 

+ CiC2Mx exp (Mx) + O. 5C~ exp (2Mx)] ~, (12) 

where 

C1= th-- tc  , (13) 
exp(M~)( )~M + 1 )  + ~M - - I  

(I 2 (I I 

C 3 = 

C2 = tc - -  C1 (al  - -  ~' M) ," (14)  
l i l  

C1 (C2 ~ M + G ~ M - -  a l .  0 .5  G )  - -  a l  C4 , (15)  

G = {G(C~)~M + G)~M--O.5a~C~)x 

xexp (M 6)()~ M + %) -}- 

+ ~ MC~ exp (M 6) [C2M 6 + C~ + 

+C~ exp (3/I 6)] (al -- k M) } • 

X{~xexp(M~)(~M@~)- -a l (a l - -~ ,M)1-1 .  (16) 

The figure shows the temperature distribution 

curves in the case of isothermal and nonisothermal 
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filtration for values of the filtration number Kf = M6 = 

= 0.802 through a porous plate with 6 = 0.125 m, k = 

= 0.154 W/m ~ al = 23 W/m 2 "deg, and a 2 = 10.5 

W/m 2 �9 deg. The value which takes into account the 

change in the air permeability coefficient when the 

temperature changes by one degree, according to the 

author's experimental data, for materials with k0 = 

= 0.113.10 -4 kg/m. sec �9 N/m 2 is fl = 0.005 1/deg. 

NOTATION 

k is the thermal conductivity of material; t is the 

temperature; jf is the filtration flow of air; Cp is the 

specific heat of air at constant pressure; s is the 

pressure drop on each side of the plate; k is the air 

permeability coefficient; 6 is the plate thickness; k 0 

is the experimentally determined air permeability 

coefficient; Kf is the filtration number; Bi is the Blot 

number; t h is the temperature of hot air; t e is the 

temperature of cold air; a I and ~2 are the heat-transfer 

coefficients of the plate surfaces. 
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