
1199//22001188            1155  
 

© . , .  

: 614.842 
 

. 1, . 2 
 
1 ,  
2 ,  

 
 

 
 

 
, 

. ,  
.  

. ,  
 

. ,  
. 

 
: , , , , . 

 
 

 
 

.  
 

,  
. ,  

. 
 

, , . 
 
 

,  
. 
 

, ,  
.  

 
 
 

, . 

 

 
,  

 
.  

 
,  

 
.  

 
.   

, 
 

.  
 

 (  230 C  
,  

 420 C  – ).  
 [1,2,3]  

 
 

-2  “ ”  
”.  

 
 

, ,  
 

.  
[4] ,  6663 ONHC  – 

,  
,  

 230 C ,  

6357 ONHC  – 290 C . 
,  

 204,1 C , 
 

190-200 C . 

 

 
.  

 



16   --      1199//22001188  
 

© . , .  

, 
 

.  
 
 

,  
.  

 
. , 

 
 

.  
,  

,  
 

.  

 

 
 

 R2  0T .  
 0 ,  

,  
q .  

. 
 

,  Ox  
 

. 
 
 

 [5] 

2

2 ,,
x

xTaxT  

;;0 RxR  

 
(1) 

 

0)0,( TxT ; (2) 

 

0),( q
x
RT ; (3) 

0,0
x

T , (4) 

 ,xT  –  

, C ; 

0T  – , C ; 
R  – , ; 

cq  – ,  

 Rx , 2/ ; 

pc
a  – , 

c/2 ; pc  – , ; 

 – , ; 

 – , 
3

. 

-
 

-
, . 

-
 [6] 

,
100100

67,5 2121

4
1

4
2 TT

qc
 

    
(5) 

 
2121

21
21  –  

 “ ”; 1  –  
; 2  –  

; 21  –  
; 1T  –  

, K ; 2T  – , K . 
 
 

. 
 c ,  

 b ,  h ,  
 

 [6] 

44
2

1 22

21 h
cb

h
cb

h
c  

    
(6) 

 (6)  
.  

 2c  , 1b  .  
 
 

 [7,8].  
 (5),  

 
 

.  
: 

 13002T  , 
 

 3001T  ,  
9.02 .  



1199//22001188            1177  
 

© . , .  

. 1 ,  
 

,  
.  

,  
 

 h  1  8 ,   
 8  

. 

 
. 1.  

  
 

 
. 

 
. 2.  

  
  h=10  
 

. 2 
,  

100012 TT  K  7.01  

 5.21 2/ ,  
 

, . 

 (1) – 
(4)  

  

R
xR

R
aq

TxT c
6

3),(
22

0  

1
2

1 2
cos2)1(

n

Fo
n

n

n ne
R
xR ,

 
   

(7) 

 nn – , 
2R

aFo . 

 (5)-
(7) : 

03.0R  , 1300T  , 3000T  , 

174.0  , 610113.0a  /2 . 

 
. 3.  

 
47  , 10h  

 
 

 10h    
. 3. 

 
 

 7h  . 

 
. 4.  

 
38  , 7h  

 



18   --      1199//22001188  
 

© . , .  

. 3  
. 4,  

 
. ,  

, 
. , 

 3.01  

 104 C ,  

 300 C  47   10h  .  
 7.01  

 200 C ,   
.  

 

1)   
,  

,  
 
 

.  
2)  

. 
,  

 

 (200 C ),  
. 

3) ,  10h   7.01  
-

 200 C  47 ,  7h   
7.01  –   38  .   3.01  

 

 105 C . 

 

1. . .  
 / . . , 

. .  // : . . . 
: – , 2007. – . 10. – . 144–149. 
2. . . -

 
 / . . , 

. . , . .  //  
: . . . – : , 2009. – . 

14. – . 97–104. 
3. . .  

 
 / . . , . . , 

. .  // , 2010. – 
1(21). – . 103–107. 

4. . . -
-
 / 

. . , . . , . . , . .  // 
,  22, 2015. – . 106–112. 

5. . .  / 
. . . .: , 1967. – 600 . 

6. .  / . , 
. . – .: , 1975. – 936 . 

7. . .  
 / . .  // -

 – :  – 17, 2017. – . 50–53. 
8. . .  

 
 / . .  // 
 “  

 
”. – : , 2017. – . 262. 

 
: ., . . , -

 « », . 
 

 
 

. , .  

, 
. , . 

.  
 

. ,  
.  

: , , , , . 

 
Mathematical modeling and research of the temperature distribution of the wall thickness of specialized containers for 

the storage of ammunition 

T. Hlova, B. Kuznitska 

The main factor in the emergence and rapid spread of such fires in storage facilities for ammunition is improper storage, 
as well as poor-quality fire-resistant handling of wooden containers. Therefore, in order to prevent such effects, it is necessary to 
conduct a study of the effect of fire-resistant treatment on the temperature field on the thickness of the wall of the wooden 
container in which the ammunition is stored. 

In this paper we research the intensity of the heat flux of a flame of fire, which is absorbed by the wooden container 
depending on the distance from the flame to the walls of the container, as well as the degree of blackness of its coating. Taking 
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into account all the factors and physical parameters of container and fire, the studies conducted allow to determine the safe 
distance of the container to the flame of the fire depending on the intensity of the heat flow and degree of blackness of its surface, 
and also the distribution of temperature of the thickness of the wooden container wall, depending from the time, is investigated. 
The studies provide an opportunity to determine the time at which the critical temperature for handling ammunition will reach 
the inner surface of the container wall, which will prevent the risk of explosion and fire. 

The temperature distribution of the thickness of the wooden container wall for the storage of ammunition, caused by the 
heat flux of the fire, was investigated. It is shown that the degree of blackness of the surface of the wooden container wall greatly 
affects the value of the temperature field. To research the intensity of the heat flux used Stefan-Boltzmann law. We used the 
Laplace transformation to research the temperature distribution of the thickness of the wall of the wooden container, depending 
on the degree of blackness of its surface. When modeling the heating process of a wooden container wall we used the second 
boundary condition. 

Keywords: heat flow, degree of blackness, temperature, ammunition, wooden container. 
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