
 " : , , " 
, 2018.  32 

 

© ., ., . 

65 

 681.121.89.082.4 
. , ,  

. ,  

.  
 « » 

 
 

 
 

., ., .  
.  
 (CFD- )  

 «Zanker» ( ). 
 
 

«Zanker». 
: ; ; ;  

. 
 

., ., .  
. ,  

 (CFD- ),  
 «Zanker» (  

).  
 

 «Zanker». 
: ; ; ;  

. 
 
Matiko FD, Roman V.I., Dmitrishin A.I. Improvement of mathematical model of ultrasonic flowmeter complete with flow 

conditioner. In the article on the basis of computer means of three-dimensional modeling in combination with methods of computational 
fluid dynamics (CFD simulations), the mathematical model of a two-channel ultrasonic flowmeter with a Zanker flow conditioner (for 
two cases of their mutual arrangement) has been improved. The mathematical models thus obtained will allow further investigation of the 
effect of distortion of the flow structure on the error of measurement of flow through two-channel ultrasonic flowmeters, complete with a 
Zanker flow conditioner. 
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.  
 [10].  

: 
1.  CFD-  

 SolidWorks. CFD-  
 CFD-  SolidWorks  Flow Simulations. 

 SolidWorks  ( )  
:  ( ) – 

. 
1.1.  

 [1]: 
1) ; 
2) ,  ( )  ( .1, );  

 [11]; 
3)  ( .2); 
4)  ( .1, ); 
5) . 

 [10],  
. , ,  

 ( ) .  
.   

 D =  100  ,   
 1… 2D. 

.1-2 

) 

) 
.1. : ) ; 

 ) ,  

 «Zanker» [24].  
 «Zanker» .2,  (a) – 4  (0,141±0,001)*D,  

 (0,25±0,002)*D, (b) 8  (0,139±0,001)*D,  
 (0,56±0,005)*D, (c) 4  (0,1365±0,001)*D,  
 (0,75±0,0075)*D, (d) 8  (0,11±0,001)*D,  
 (0,85±0,0085)*D, (e) 8  (0,077±0,001)*D,  
 (0,9±0,009)*D.  ,   

.  ISO 17089-1 ,  
 –   10D.   

 [12]  ,   
: 
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1) 1 –  10D; 
2) 2 –  20D. 

 
.2.  «Zanker» 

 

.3. 1  SolidWorks 

 
 Check Geometry CFD-  Flow Simulations.  
, . 

1.2.  
 CFD- ,  (  

) ,  
. .  – 

 ( .1). 
 

 1 
 

 qm.et,  Tet, K pet,   
1 0,3267 293,2 101325 

gases, air 
) 

2 0,1306 293,2 101325 
3 0,0653 293,2 101325 
4 0,0326 293,2 101325 

 
 et,   

 ( ). 
1.3.  CFD-  
CFD-  Flow Simulations ,  

.  (  
)  Flow Simulations :  (internal)  (external).  

. 
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,  
 (fluid type)  « »,  – . Flow 

Simulations ,  ( ;  
). 

,  (  
)  ,  ,  .  ,   

,  
FD-  

. , , ,  
. , , ,  

. 
 CFD-  Flow Simulations: 

1)   (default  wall  thermal  condition)  –   
(adiabatic wall); 

2)  (roughness) – 0 ; 
3)  –  k- ; 
4)  (level of initial mesh) – 6; 
5)  – . 
1.4.  

 CFD-  
XY Plot  *xls  ( )  ( .2). 

 2 
 CFD-  

Pressure (Pa) 
 

Temperature (K) 
 

Velocity (m/s) 
 

      Length (m) p@Line1_1 Length (m) p@Line1_1 Length (m) p@Line1_1 
0 101372,64 0 293,25 0 0 

2,5025E-05 101372,64 2,5025E-05 293,251 2,5025E-05 0,2927 
5,00501E-05 101372,64 5,00501E-05 293,25 5,00501E-05 0,5865 
7,50751E-05 101372,64 7,50751E-05 293,250 7,50751E-05 0,8803 

… … … … … … 
 

 16-  
. .2  

 (Length (m)) .  
 1000 .  

 MATLAB . 
2.  

, 
. 
 [1]: 

m

etm
cal q

qk
.

. ,       (1) 

: qm.  –  [1]: 

TKp
pTqq vm .. ,    (2) 

: qv.  – ; p,T –  
; ,  – ,  

. 
,  

 qv.   [1]: 

2
212

.
vvRqv ,      (3) 

: v1, v2 –  i , . 



 " : , , " 
, 2018.  32 

 

© ., ., . 

69 

3.  
 

 kcal = f(Re). 
 [5]: 

D
q etm.4Re ,       (4) 

:  – , . 
4.  

 (1-4)  [10]  
: 

.
2

(Re);

;
4

Re

212
.

.

TKp
pTvvRkq

fk
D

q

calm

cal

etm

   (5) 

 ( 1 2)  CFD-  
 kcal = f(Re) : 
9898,0Re5767,0 2599,0

calk ,   (6) 

001,1Re10834,9 055,214
calk .   (7) 

.  (5),  (6)  1   (5),  (7)  
2  

 
 «Zanker».  

 
,  
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