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APPLICATION OF THE POSSIBILITY THEORY IN MODELING 
OF THE PROCESS OF CONVECTIVE - THERMORADIATIVE 

DRYING OF CULTIVATED MUSTS 
Malezhik I.F. Dr. Tech. Sciences, Burlaka T.V. postgraduate,Dubkovetsky IV Cand. 

Tech. 
of Food Technology 

- 

Abstract: The study of processes occurring in technological installations, the establishment of the laws of 
their flow, finding dependencies necessary for their analysis and calculation, can be carried out by various 
methods: theoretical, experimental, similarities. 

The theoretical method is based on the compilation and solving of a system of differential equations 
describing the process. However, many processes of technology are so complex that we can only complete the 
system of differential equations and establish the conditions of uniqueness. It is not possible to solve these 
equations in methods known in mathematics. 

The experimental method allows us to obtain empirical equations describing this process on the basis of 
experimental data. The complexity of the experimental method consists in the necessity of conducting a large 
number of experiments on real technological installations. 

The complexity of some processes sometimes does not make it possible either to solve a complex system of 
differential equations using the best computers, or even to put a mathematical problem. In such cases, variables 
are initially grouped into dimensionless complexes either on the basis of differential equations, or by using the 
dimensional analysis method, and thus obtain a general functional relationship between these complexes. The 
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basis of this method lies in the second theorem of Federmann-Buckingham, which enables the processing of 
experimental data in the form of a general criterion equation. 

The intensity of the investigated drying process is determined by the coefficient of mass-transfer  and the 

experimental simulation should be applied, the basic scientific base of which is the theory of similarity and the 
method of "dimensional analysis". On the basis of its general principles, we establish the kind of a criterion 
equation for calculating of mass-transfer coefficient 

Keywords: mass-transfer coefficient, heat transfer, dimensional analysis, drying, cultivated mushrooms. 

-

-

-

-
-

-

w
(d D SP

r N .

, , , , , , , sf d D r N w P       

w, d, D, SP , , , r , N k, l, m, n, o, p, s, t.

k l m n o p r s
sd D r N w P      

D



310
VI -

-

1 1

2 d k 
3 D l 2 1

4 m 1 1

5 r n 2 2

6 N o 2 3

8 p 3

9 w r 1

10
SP s 2

 -  3 = 6. 

.2

k l m n o p r s 

M 1 1 1 1 0 

L 1 2 -1 2 2 -3 1 -2 1 

-1 -1 -2 -3 -1 -1 

L ), (
2

1 2 1 1 1 2 2 2 3 3 1 2k l m n o p r s
L L L ML M L ML ML L ML

1 2 2 2 3 2 2 3k l m n o p r s m o p s l m n o rL L M    
: 

2 2 2 3 2 1                                  
0                                       

2 3 1                               

k l m n o p r s
m o p s

l m n o r
1 2 3m l n o r        

1 2 2p l n o r s       
1 2 1 2 3 2 2 3 3 6 6 3 3 2

1 2
k l l n o r n o l n o r s r s
k n o r s

  

1 2 1 2 3 1 2 2n o r s l l n o r n o l n o r s r s
sd D r N w P

22 2

2 2 3

on r l s
sdN Pd d w

D dd r

-2

ll m1 1 1 2 22ll m
MLM 1 1 2 22L 1ML M LML M1 1 22MLM 1 M LMMLM

1L 11LL 1

1 1 

2 2 2 2 

-3 

o p p rr

1 1

-3 -3 

1

2



311
VI -

-

d
D

d d Sh
D D

Sc
D D

22

2 2 3 Bu
on

dN N
drd r

d w
 - 

Red w

s
sP

A
d

Sc Re BuoSh A

, , , ,A o

3.

Sc Sco Re Re Bu Bu A Sc Reo Sc Re Buo

1. 0,214 2,434 2549,751 358,82 -10 9,787 5 0,04 -2,281 21,022 
2. 0,218 2,408 3569,652 461,82 -10 7,573 5 0,083 -2,351 21,258 
3. 0,223 2,377 4589,552 557,60 -9 6,302 5 0,129 -2,386 21,292 
4. 0,227 2,353 5609,453 648,17 -9 5,783 5 1,833 -2,414 21,402 

0,58 0,75 0,65Sc Re BuSh A

w
d D SP ,

,377 ,377 

2,353 2,35 56

e
2549,751 2549,7

3569,652 3569,652 4646

4589,552 4589,55 557,6557

9,453 9,453 6464

S

3.

BuBu

Sc Re BuSc RooAA BuSc ReScAA



312
VI -

-

r N .

, , , , , , , , ,Sf w d c r N P a

, , , , , , , , ,Sw d c r N P a a,b,c,d,e,k,l,m,n,o..

a b c d e k l m n o
Sw d c r N P a     

1 3

2 w a 1

3 d b 
4 c 3

5 d 3

6 c e 2 2

7 k 1 1

8 r l 2 2

9 N m 2 3

10
SP n 2

11 o 2 1

a b c d e k l m n o 
M +1 +1 +1 +1 +1 +1
L +1 +1 -3 +1 +2 -1 +2 +2 -2 +2 0 

-1 -3 -2 -1 -2 -3 -1 -3 
K -1 -1 -1 

L
( K) (

3 1 1 3 3 1 2 2 1 1 1 2 2

2 3 2 2 1

a b c d e k l

m n o

M K L L ML ML K L K ML L

ML ML L

3 1 3 2 2 2 2 2 3 2 2 3c d k m n a b c d e k l m n o a d e k l m o d eM K M L K

1
3 2 2 2 2 2 0

3 2 2 3 3
1

c d k m n
a b c d e k l m n o

a d e k l m o
d e

1d e
c e k m n

cc

MM 33K33

MM

((

a11 1 a b
L LL L11 1L LL L11 1LL LLLL

d d e e 
+1+
+1+ +2
-3 -3 -2 
-1 -1 -1 -1 

k k 
+1+1

m 

P n n 

o 

d 
e e 
k k
l 
m

3

33

2



313
VI -

-

3 3 2 2 3a d e k l m o
2 3a e k l m o

3 2 2 2 2 2b a c d e k l m n o
1 2b k m e n o

: 

2 3 1 2 1e k l m o k m e n o e k m n e e k l m n o
Sw d c r N P a

2 3 2

m nke l o
SN Pd wd c wd r wd

a dw w d

  

Nu d

Pe wd c

-

Re wd

Pr wd
a

2Bu
N

rwd
s

sP
A

d

Nu Pe Re Pr BuA
, , , ,A

Pe Pe Re Re Pr Pr Bu Bu A
1. 5681,286 29,12 6249,4 189,45 103,84 0,039 10-7 408350,17 50,3663 
2. 7530,719 32,51 5917 183,34 136,84 0,032 10-7 543299,62 104,2654 
3. 9179,104 35,11 5609,5 177,56 165,93 0,028 10-7 620949,71 160,9756 
4. 10742,76 37,34 5371,4 173,00 193,07 0,025 10-7 675680,19 220,8835 

ss

AA
PssPs

dd

ReRe wdwd

d cc

nn

SS

dddddddd



314
VI -

-

0,39 0,6 0,7 0,73Nu Pe Re Pr BuA

-
-

1. 
2. 

-58.  
3. 

-
 2016. -148.  

4. 
/

LXII. -336

-
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