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The crosscurrent efficiencies for different variants of mass-exchange using conditions of relation-
ship between the ideal and real plates from the known Murphree and Hausen models as well as from the 
complex model have been compared. The ranges of variation of the parameters where the efficiencies 
of the mass-exchange variants are close to those in the complex model have been determined. The effi-
ciencies have been analyzed at various ratios of vapor molar flow to liquid molar flow and various val-
ues of the phase equilibrium coefficient. It is recommended to use the Murphree-type conditions of re-
lationship between the real and ideal plates, if the coefficient is close to unity, the Hausen-type 
conditions of relationship between the real and ideal plates, if it is far from unity (m >> 1), and the gen-
eralizing complex model at any value of the coefficient. 

. -

 [1, 2], 

.
-

, -
-

. -

, . -

-
, -

:

.
-
-
-

. -
-

. ,
-

.
.  [3] ,

,
:

, . -

, -

,
-

-
. -

,
.

 [4], 
, -

, -
, . .

.
-
-

.
-

, ,
 [4] ,

, -
-

, -
,

.
-

1 1

1
1 1

( )
2n n n n

k
n n

my y x x
E

mx y
;               (1) 

1
2 2

n n
k

n n

x xmE
mx y

.                        (2) 

-
,

.

:

1 1

3
1

( )
2n n n n

k
n n

my y x x
E

mx y
.            (3) 

-
,

-
,



134

,
,

 [5]. 

 [3, 5]: 

1 1

1 1

1
2n n n n

k
n

n n n

my y x x
E ymx y x

m

.         (4) 

 [6] , -
 (L / V = 1) 

, -
,  – m >> 1, 

 – m.

L / V,
,  [7], 

 [6]. 
-

.

 [8] 

1

2 3

/ 0,5 1 / / 0,5
1 1

1 / 0,5/ 1 1. (5)
2

k k

k k

L V m L mV m L mV
m E m E

L mVL mV
E E

-

1
/ 0,5 ( 1)

/ 0,5 1 / /k
k

L mV m
L V m E L mV m

; (6) 

2

0,5 1
/ 0,5 1 / / 1k

k

m
L V m E L V

;     (7) 

3
/ 0,5 1

/ 0,5 1 / / 1k
k

L V m
L V m E L mV

.  (8) 

 (6)–(8) ,

:

/ ;m L V                          (9)  

L / V = 1;                          (11) 

m = – L / V.                        (10) 

 (9)  (11) -
,

-
 [7].  

 (6)–(8) -
. 1–3. 

. 1. 
k1 k L / V = 4 ( ), L / V = 1 ( ),  

L / V = 0,6 ( ) m

0,0

0,2

0,4

0,6

0,8

0 0,2 0,4 0,6 0,8 

0,1
0,2
0,5
0,8
1
1,2

k1

k

0,0

0,2

0,4

0,6

0,8

0 0,2 0,4 0,6 0,8

0,1
0,2
0,5
1
1,2
1,5
2

k1

k

0

0,2

0,4

0,6

0,8

1

0 0,2 0,4 0,6 0,8 1

0,1
0,2
0,5
1
2
5
8

k1

k



135

. 2. 
k2 k L / V = 4 ( ), L / V = 1 ( ), 

L / V = 0,5 ( ) m
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