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<ECOF4A<= CB BCD989?9A<R >BQHH<J<9AF4 7<8D46?<K9E>B7B EBCDBF<6?9A<S >?4C4A4 B5D4FAB7B 
BE9E<@@9FD<KAB7BDN100-600, E D45BK<@ 846?9A<9@ 8B 20  #4 < D45BK9= F9@C9D4FGDB= BF C?RE 50% 8B 
C?RE 3500% CB &' 6981-254-08847871-07. � 84AAB= D45BF9 CD98?4749FES EA<;<FP B5N9@ <ECOF4A<=, 
<E>?RK<6 <ECOF4A<S 8?S CDB@9:GFBKAOI B5D4;JB6 >?4C4AB6 (DN 100, DN125, DN 200, DN 300, DN 500, 

DN 600), D4ECB?B:9AAO@< CB DN @9:8G F<CB6O@< B5D4;J4@< >?4C4AB6 (DN 100, DN175, DN 400), 
;4@9A<6 <ECOF4A<S CDB6989A<9@ D4EK9FB6 6 CDB7D4@@AB@ @B8G?9 ANSYS CFX D4EK9FAB7B >B@C?9>E4 
ANSYS. #D<6989AO D9;G?PF4FO <ECOF4A<= CB BCD989?9A<R >BQHH<J<9AF4 7<8D46?<K9E>B7B 
EBCDBF<6?9A<S. #D98?B:9A4 BJ9A>4 69?<K<AO >BQHH<J<9AF4 7<8D46?<K9E>B7B EBCDBF<6?9A<S < 
D4;D45BF4AO D9>B@9A84J<< CB 97B BCD989?9A<R. 1>EC9D<@9AF4?PAB9 BCD989?9A<9 7<8D46?<K9E><I 
I4D4>F9D<EF<> CDB6B8<?BEP 6 B5?4EF< >648D4F<KAB7B EBCDBF<6?9A<S < CD< BFEGFEF6<< >46<F4J<< 
(<ECOF4A<S CDB6B8<?<EP A4 6B89).�?S >?4C4A4 B5D4FAB7B AB@<A4?PAOI 8<4@9FDB6 DN f 250 B5?4EFP 
>648D4F<KAB7B EBCDBF<6?9A<S A4EFGC49F CD< K<E?4I $9=AB?P8E4 Re g 2 × 104.�?S 4D@4FGDO 
AB@<A4?PAOI 8<4@9FDB6 DN g 250 B5?4EFP >648D4F<KAB7B EBCDBF<6?9A<S ReKB BCD989?SRF 6 CDBJ9EE9 
Q>EC9D<@9AF4?PAB7B BCD989?9A<S >BQHH<J<9AFB6 EBCDBF<6?9A<S < CDBCGE>AB= ECBEB5ABEF<. #BDS8B> 
BCD989?9A<S ReKB <;?B:9A 6 7.2.3 �"%& 55508-2013. �4AAO9 D9;G?PF4FO <ECOF4A<= A4 BCD989?9A<9 
>BQHH<J<9AF4 7<8D46?<K9E>B7B EBCDBF<6?9A<S 8?S >?4C4AB6 DN 150, DN 175, DN 400 CB &' 6981-254-

08847871-07 @B:AB <ECB?P;B64FP CD< D4;D45BF>9 CDB7D4@@ CD<9@BKAOI <ECOF4A<= 8?S GEF4AB6?9A<S 
>B?<K9EF64 B5D4;JB6, CB869D749@OI <ECOF4A<S@ 6 ;46<E<@BEF< BF >BAEFDG>F<6AOI BEB59AABEF9= < 
>B?<K9EF64 <ECB?A9A<= >?4C4AB6 B5D4FAOI (DN 100, DN125, DN 200, DN 300, DN 500, DN 600), ;4@9A<6 
<ECOF4A<S D4EK9F4@<. 
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Prediction of test results to determine the hydraulic resistance coefficient of an axially 

symmetrical check valve 
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Abstract. The urgency of the paper is determined by the necessity to predict the results of tests for determining 

the coefficient of hydraulic resistance of axially symmetrical check valve DN 100-600 with operating pressure 
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up to 20 MPa and operating temperature from plus 50C to plus 3500C according to TS 6981-254-08847871-07. 

This paper suggests to reduce the volume of tests by excluding the tests for intermediate samples of valves (DN 

100, DN125, DN 200, DN 300, DN 500, DN 600) situated in DN between the valve type models (DN 100, DN 

175, DN 400) and replaced the tests by calculations in the programme module ANSYS CFX of the calculation 

complex ANSYS. The results of the tests for determining the coefficient of hydraulic resistance are given. An 

estimate of hydraulic resistance coefficient values is offered and recommendations for its determination are 

given. The experimental determination of hydraulic characteristics was carried out in the region of quadratic 

resistance and in absence of cavitation (the tests were done on water). The region of quadratic resistance comes 

at Reynolds numbers Re g 2 × 104 for check valve of nominal diameters DN f 250. The region of quadratic 
resistance ReKB is determined in the process of experimental determination of drag and flow capacity factors for 
valves of nominal diameters DN g 250. The procedure of determination of ReKB is described in 7.2.3 of GOST 
55508-2013. These test results for determination of hydraulic resistance coefficient for valves DN 150, DN 175, 

DN 400 according to TU 6981-254-08847871-07 can be used when developing acceptance test programs to set 

the number of tested samples according to the design features and number of versions of check valves (DN 100, 

DN125, DN 200, DN 300, DN 500, DN 600), replacing the testing by calculation.  
 

Keywords: drag coefficient, axially symmetrical check valve, Reynolds number, working pressure, working 

temperature. 
 

For citation: Kuzin S.A, Kravets S.B. Prediction of test results to determine the hydraulic resistance 
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�6989A<9 
� A4EFBSM99 6D9@S 6 D4;?<KAOI E<EF9@4I QA9D7B5?B>B6 E ��1$-1000 <  

��1$-1200 L<DB>B <ECB?P;GRFES >?4C4AO B5D4FAO9 BE9E<@@9FD<KAO9 DN100-600, E 
D45BK<@ 846?9A<9@ 8B 20  #4 < D45BK9= F9@C9D4FGDB= BF C?RE 50% 8B C?RE 3500% CB 
&' 6981-254-08847871-07. 1E><; 4D@4FGDO CD<6989A A4 D<EGA>9 1. 

 

 
$8AC=>: 1. �;0?0=0 >1@0B=K5 >A5A8<<5B@8G=K5 DN100-600  

Figure 1. Axially symmetrical check valves DN100-600 



52                                                         2023;13(2):50–56  �?>5а?PAаO O45@AаO 55з>?аAA>AFP / Global nuclear safety 

КGз<A !.А., К@а65F !.�.  �@>7A>з<@>6аA<5 @5зG?PFаF>6 <A?OFаA<=  … / Kuzin S.A., Kravets S.B. Prediction of test results … 

 

 

� EBBF69FEF6<< E 89=EF6GRM<@< A4 4D@4FGDG 8?S �1% ABD@4F<6AB-F9IA<K9E><@< 
8B>G@9AF4@<1 >?4C4AO B5D4FAO9 BE9E<@@9FD<KAO9 8B?:AO CB869D74FPES CD<9@BKAO@ 
<ECOF4A<S@, >BFBDO9 6>?RK4RF 6 E95S BCD989?9A<9 >BQHH<J<9AF4 7<8D46?<K9E>B7B 
EBCDBF<6?9A<S >?4C4A4. �ECOF4A<S CDB6B8SFES 6 EBBF69FEF6<< E  9FB8<>B= 
Q>EC9D<@9AF4?PAB7B BCD989?9A<S 7<8D46?<K9E><I < >46<F4J<BAAOI I4D4>F9D<EF<> 
4D@4FGDO FDG5BCDB6B8AB= (8?S >BAEFDG>F<6AB CB8B5AOI B5D4FAOI BE9E<@@9FD<KAOI 
>?4C4AB6 �" «!�* �1%» 5O?< CDB6989AO <ECOF4A<S E BCD989?9A<9@ >BQHH<J<9AF4 
7<8D46?<K9E>B7B EBCDBF<6?9A<S CB �"%& $ 55508-2013). 

� 84AAB= D45BF9 CD98?4749FES EA<;<FP B5N9@ <ECOF4A<=, <E>?RK<6 <ECOF4A<S 
8?S CDB@9:GFBKAOI B5D4;JB6 >?4C4AB6 (DN 100, DN125, DN 200, DN 300, DN 500,  
DN 600), D4ECB?B:9AAO CB DN @9:8G F<CB6O@< B5D4;J4@< >?4C4AB6 (DN 100, DN175, 
DN 400), ;4@9A<6 <ECOF4A<S CDB6989A<9@ D4EK9FB6 6 CDB7D4@@AB@ @B8G?9 ANSYS 
CFX D4EK9FAB7B >B@C?9>E4 ANSYS2. 

#4D4@9FDO ED98O >?4C4A4 < B>DG:4RM9= ED98O CD98EF46?9AO 6 F45?<J9 1. 
$9;G?PF4FO Q>EC9D<@9AF4?PAB7B BCD989?9A<S >BQHH<J<9AF4 7<8D46?<K9E>B7B 
EBCDBF<6?9A<S 8?S >?4C4AB6 B5D4FAOI BE9E<@@9FD<KAOI, <;7BF46?<649@OI CB 

&' 6981-254-08847871-07, CD<6989AO 6 F45?<J9 2. 
 

&01;8F0 1. #0@0<5B@K A@54K :;0?0=0 8 >:@C60NI59 A@54K 

Table 1. Valve medium and ambient parameters 

#4D4@9FDO �9?<K<A4 
&9@C9D4FGD4 <ECOF4F9?PAB= ED98O, B% 20±15 
&9@C9D4FGD4 B>DG:4RM97B 6B;8GI4, B% 20±25 
�F@BEH9DAB9 846?9A<9, >#4 BF 84,0 8B 106,7 
$45BK4S ED984 6B84 

 
&01;8F0 2. $57C;LB0BK >?@545;5=8O :>MDD8F85=B0 384@02;8G5A:>3> A>?@>B82;5=8O 
Table 2. Results of the determination of the hydraulic resistance coefficient 

№ 

C/C 
"5B;A4K9A<9 
>?4C4A4 

$,  
 #4 

�BQHH<J<9AF 7<8D46?<K9E>B7B 
EBCDBF<6?9A<S >?4C4A4 

№ #DBFB>B?4 <ECOF4A<= 
�" «!�* �1%» 

$4EK9FAO=  1>EC9D<@9AF4?PAO= 
1 DN 400 9,0 2,94 3,253 №306 BF 30.06.2010 
2 DN 175 16,0 2,55 2,5 №255 BF 11.04.2008 
3 DN 150 4,0 3,4 3,619 №966 BF 11.06.2018 

 

1>EC9D<@9AF4?PAB9 BCD989?9A<9 7<8D46?<K9E><I I4D4>F9D<EF<> CDB6B8<?BEP 6 
B5?4EF< >648D4F<KAB7B EBCDBF<6?9A<S < CD< BFEGFEF6<< >46<F4J<< (<ECOF4A<S 
CDB6B8<?<EP A4 6B89). �?S >?4C4A4 B5D4FAB7B AB@<A4?PAOI 8<4@9FDB6 DN f 250 
B5?4EFP >648D4F<KAB7B EBCDBF<6?9A<S A4EFGC49F CD< K<E?4I $9=AB?P8E4 Re g 2 × 10 4. 

�?S 4D@4FGDO AB@<A4?PAOI 8<4@9FDB6 DN g 250 B5?4EFP >648D4F<KAB7B EBCDBF<6?9A<S 
ReKB BCD989?SRF 6 CDBJ9EE9 Q>EC9D<@9AF4?PAB7B BCD989?9A<S >BQHH<J<9AFB6 

 
1  "5M<9 CB?B:9A<S B59EC9K9A<S 59;BC4EABEF< 4FB@AOI EF4AJ<=. "EAB6AO9 CB?B:9A<S !#-001-15.URL: 

http://www.seogan.ru/np-001-15-obshie-polozheniya-obespecheniya-bezopasnosti-atomnix-stanciiy.html; &DG5BCDB6B8A4S 
4D@4FGD4 8?S 4FB@AOI EF4AJ<=. "5M<9 F9IA<K9E><9 FD95B64A<S» !#-068-05. URL: 

https://docs.cntd.ru/document/1200044037; %BEF46 < B5N9@ <ECOF4A<= EC9J<4?PAB= FDG5BCDB6B8AB= 4D@4FGDO < 
CD<6B8B6 8?S 4FB@AOI EF4AJ<=.  9FB8<K9E><9 G>4;4A<S  ' 1.2.3.07.0057-2018. URL: 

https://standartgost.ru/g/ '_1.2.3.07.0057-2018/;�D@4FGD4 FDG5BCDB6B8A4S.  9FB8<>4 7<8D46?<K9E>B7B D4EK9F4 
B5D4FAOI >?4C4AB6 < ;4F6BDB6. %& *��� 117-2017. URL:  https://www.normacs.ru/doclist/doc/11QKt.htm/; �"%& $ 
55508-2013 �D@4FGD4 FDG5BCDB6B8A4S.  9FB8<>4 Q>EC9D<@9AF4?PAB7B BCD989?9A<S 7<8D46?<K9E><I < 
>46<F4J<BAAOI I4D4>F9D<EF<>. BE>64: (�'# «%F4A84DF<AHBD@», 2014. 
2 $4EK9FAO= >B@C?9>E ANSYS CFX, ?<J9A;<S № 1070122 (6 A4EFBSM99 6D9@S L<DB>B <ECB?P;G9@O= CDB7D4@@AO= 
>B@C?9>E 8?S D9L9A<S 7<8D46?<K9E><I D4EK9FB6 B5BDG8B64A<S 8?S �1%). 

http://www.seogan.ru/np-001-15-obshie-polozheniya-obespecheniya-bezopasnosti-atomnix-stanciiy.html
https://docs.cntd.ru/document/1200044037
https://standartgost.ru/g/МУ_1.2.3.07.0057-2018/
https://www.normacs.ru/doclist/doc/11QKt.htm/
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EBCDBF<6?9A<S < CDBCGE>AB= ECBEB5ABEF<. #BDS8B> BCD989?9A<S ReKB <;?B:9A 6 7.2.3 
�"%& 55508-2013. 

� EBBF69FEF6<< E C.5.9 �"%& $ 55508-2013 8?<A4 CDS@OI BFD9;>B6 E@9AAOI 
FDG5BCDB6B8B6 EF9A84 8B?:A4 5OFP A9 @9A99 8648J4F< AB@<A4?PAOI 8<4@9FDB6 A4 
6IB89 4D@4FGDO < A9 @9A99 89ESF< AB@<A4?PAOI 8<4@9FDB6 A4 6OIB89, >4> G>4;4AB 8?S 
GK4EF>4 EF9A84 <ECOF4A<S 4D@4FGDO E C4FDG5>4@< A4 B8AB= BE< A4 D<EGA>9 2. 

�ECOF4A<S 5O?< CDB6989AO 6 EBBF69FEF6<< E FD95B64A<S@< �"%& $ 55508-2013, 

CB A<@ 5O?< BHBD@?9AO CDBFB>B?O, G>4;4AAO9 6 F45?<J9 2. 
�?S ED46A9A<S D9;G?PF4FB6 Q>EC9D<@9AF4?PAB7B BCD989?9A<S >BQHH<J<9AF4 

7<8D46?<K9E>B7B EBCDBF<6?9A<S >?4C4AB6 E EGM9EF6GRM<@< D4EK9FAO@< @9FB84@< 
5O?< CDB6989AO E9D<< D4EK9FB6 6 CDB7D4@@AB@ @B8G?9 ANSYS CFX, < 6OCB?A9AO 
CBCOF>< BJ9A<FP 6B;@B:ABEFP CDB6989A<S D4EK9FB6 84AAB= 4D@4FGDO @9FB84@<, 
<;?B:9AAO@< 6  9FB8<>9 7<8D46?<K9E>B7B D4EK9F4 B5D4FAOI >?4C4AB6 < ;4F6BDB6 
4D@4FGDO FDG5BCDB6B8AB= (%& *��� 117-2017) < 6 %CD46BKA<>9 CB 7<8D46?<K9E><@ 
EBCDBF<6?9A<S@ �.�. �89?PK<>4 [1]. � EB:4?9A<R, QF< @9FB8O BJ9A>< >BQHH<J<9AF4 
7<8D46?<K9E>B7B EBCDBF<6?9A<S A9 CB8IB8SF 8?S >?4C4AB6 B5D4FAOI BE9E<@@9FD<KAOI 
DN100-600 CB &' 6981-254-08847871-07 <;-;4 E?B:AB= HBD@O 6AGFD9AA97B CDBH<?S 
>?4C4AB6 < A4?<K<S 8BCB?A<F9?PAB7B 7<8D46?<K9E>B7B EBCDBF<6?9A<S 6  @9EF9 CDB8?9A4 
D4EK9FA4S B5?4EFP. 

 

 
$8AC=>: 2. 'G0AB>: AB5=40 4;O 8A?KB0=8O 0@<0BC@K A ?0B@C1:0<8 =0 >4=>9 >A8 2 A>>B25BAB288 A 

B@51>20=8O<8 �"%& $ 55508-2013  

Figure 2. Valve test bench section with spigots on one axis in accordance with the requirements of STATE 

STANDARD P 55508-2013 R 55508-2013 

 

&D9I@9DA4S 79B@9FD<K9E>4S < >BA9KAB-Q?9@9AFA4S @B89?< CDBFBKAB= K4EF< 
>?4C4A4 <;B5D4:9AO A4 D<EGA>4I 3 < 4. #D<6B8<FES @B89?P, <ECB?P;GRM4S GE?B6<9 
E<@@9FD<<. 

 

 
$8AC=>: 3. �5><5B@8G5A:0O <>45;L ?@>B>G=>9 G0AB8  

Figure3. Geometric model of the flow part 
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$8AC=>: 4. �>=5G=>-M;5<5=B=0O <>45;L ?@>B>G=>9 G0AB8 :;0?0=0 

Figure 4. Finite element model of the valve flow area 
 

�6<:9A<9 6S;>B= E:<@49@B= :<8>BEF< BC<EO649FES E<EF9@B= 
8<HH9D9AJ<4?PAOI GD46A9A<= 6 K4EFAOI CDB<;6B8AOI, CD98EF46?SRM<I EB5B= ;4>BAO 
EBID4A9A<S @4EEO < <@CG?PE4 8?S EC?BLAB= ED98O [1-7], 6 84AAB@ E?GK49 8?S 
<;B@9FD<K9E>B= ;484K<.  

�?S BCD989?9A<S >BQHH<J<9AF4 7<8D46?<K9E>B7B EBCDBF<6?9A<S CD< 
CDB9>F<DB64A<< >?4C4AB6 DN 150, DN 175, DN 400 CB &' 6981-254-08847871-07 5O?< 
CDB6989AO E9D<< D4EK9FB6 6 CDB7D4@@AB@ @B8G?9 ANSYS CFX D4EK9FAB7B >B@C?9>E4 
ANSYS.  

%B7?4EAB �"%& $ 55508-2013, 8?<A4 CDS@OI BFD9;>B6 E@9AAOI FDG5BCDB6B8B6 
EF9A84 8B?:A4 5OFP A9 @9A99 8648J4F< AB@<A4?PAOI 8<4@9FDB6 A4 6IB89 4D@4FGDO < A9 
@9A99 89ESF< AB@<A4?PAOI 8<4@9FDB6 A4 6OIB89, F4><@ B5D4;B@, CDB8?9A4 D4EK9FA4S 
B5?4EFP. #D< CB87BFB6>9 79B@9FD<K9E>B= @B89?< GEFD4A9AO <@9RM<9ES ;4;BDO < 
EB98<A<F9?PAO9 Q?9@9AFO <EIB8AB= 3D-@B89?< >?4C4A4, A9 S6?SRM<9ES 
A9B5IB8<@O@< 8?S GK9F4 6 D4EK9F9. �; F69D8BF9?PAB= @B89?< 6O89?9A4 CDBFBKA4S 
K4EFP, >BFBD4S < EBEF46?S9F <FB7B6GR 79B@9FD<K9E>GR D4EK9FAGR @B89?P. #DBFBKA4S 
K4EFP E<@@9FD<KA4 BFABE<F9?PAB 69DF<>4?PAB= C?BE>BEF<, CDBIB8SM9= K9D9; >DOL><, 
CBQFB@G 6B;@B:9A D4EK9F 8?S B8AB= CB?B6<AO E 7D4A<KAO@ GE?B6<9@ E<@@9FD<<. 

� >4K9EF69 <ECOF4F9?PAB= ED98O <ECB?P;B64?4EP @B89?P «Water», B5?484RM4S 
E6B=EF64@< 6B8O CD< F9@C9D4FGD9 20°%. �D4A<KAO9 GE?B6<S 6 6<89 E>BDBEF< CBFB>4 
CD<>?48O64?<EP >B 6IB8G 6 D4EK9FAGR B5?4EFP @B89?< E GK9FB@ K<E?4 $9=AB?P8E4, 
EBBF69FEF6GRM97B B5?4EF< >648D4F<KAB7B EBCDBF<6?9A<S (Re > 2∙104).  4F9@4F<K9E>4S 
@B89?P 8?S BC<E4A<S 7<8DB8<A4@<K9E><I CDBJ9EEB6, CDB<EIB8SM<I 6 >?4C4A9, EBEFB<F 
<; E<EF9@O GD46A9A<=, BC<EO64RM<I EF4J<BA4DAB9 FGD5G?9AFAB9 86<:9A<9 
A9E:<@49@B= 6S;>B= :<8>BEF<. �?S @B89?<DB64A<S CDBJ9EEB6 FGD5G?9AFAB7B C9D9ABE4 
CD<@9AS?4EP EF4A84DFA4S 86GIC4D4@9FD<K9E>4S k-w @B89?P 8?S 6OEB><I K<E9? 
$9=AB?P8E4. 

$9;G?PF4F4@< D4EK9F4 S6?S9FES D4ECD989?9A<9 846?9A<= < E>BDBEF9= 6 >?4C4A9. 
&4> >4> CBFB> ED98O 6 >?4C4A9 CD< <;@9D9A<< S6?S9FES GEF4AB6<6L<@ES, 6 K<E?9AAB@ 
D4EK9F9 D9L49FES EF4J<BA4DA4S ;484K4. 

!4 FBDJ96B= CB69DIABEF< D4EK9FAB= @B89?<, EBBF69FEF6GRM9= 6IB8AB@G 
C4FDG5>G, ;484AB 7D4A<KAB9 GE?B6<9 6 6<89 CBFB>4 ED98O E CBEFBSAAB= E>BDBEFPR. 

!4 FBDJ96B= CB69DIABEF< D4EK9FAB= @B89?<, EBBF69FEF6GRM9= 6OIB8AB@G 
C4FDG5>G, ;484AB 7D4A<KAB9 GE?B6<9 CBEFBSAAB7B 846?9A<S, D46AB7B AG?R, QFB 
H<;<K9E>< EBBF69FEF6G9F BF>DOFB@G C4FDG5>G. !4 6E9= B5?4EF<, >DB@9 6IB84 < 6OIB84, 
;4849FES 7D4A<KAB9 GE?B6<9 6 6<89 EF9A>< (wall). 

+<E?9AAB9 D9L9A<9 CBEF46?9AAB= ;484K< A4 @4F9@4F<K9E>B= @B89?< 3 
<F9D4J<BAAO= CDBJ9EE, EIB8<@BEFP >BFBDB7B BJ9A<64RF CB 69?<K<A9 A96S;B>.  
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#B 69DF<>4?PAB= BE< BF>?48O649FES ;A4K9A<9 C9D9@9AAB= D4EIB84 6 CDBJ9AF4I, 4 CB 
7BD<;BAF4?PAB= BE< 3 >B?<K9EF6B <F9D4J<=. 

!4 D<EGA>9 5 CB>4;4AO 7D4H<>< <;@9A9A<S A96S;B> BF K<E?4 <F9D4J<= 8?S 
@4EEB6B7B D4EIB84. %IB8<@BEFP 8BEF<7AGF4. 

 

 
$8AC=>: 5. �028A8<>AB8 7=0G5=89 =52O7>: A:>@>AB8 ?> B@5< :>>@48=0B0< 8 @0AE>40 >B G8A;0 8B5@0F89 
Figure 5. Dependencies of the velocity discrepancy values by three coordinates and the flow rate on the number 

of iterations 
 

�O6B8O 

� D45BF9 CD<6989AO ;A4K9A<S >BQHH<J<9AF4 7<8D46?<K9E>B7B EBCDBF<6?9A<S 8?S 
>?4C4AB6 DN 150, DN 175, DN 400 CB &' 6981-254-08847871-07, CB?GK9AAO9  
�" «!�* �1%» < CD<6989AAO9 6 F45?<J9 2. 

�O?< CDB6989AO D4EK9FO ;A4K9A<S >BQHH<J<9AF4 7<8D46?<K9E>B7B 
EBCDBF<6?9A<S 8?S >?4C4AB6 DN 150, DN 175, DN 400 CB &' 6981-254-08847871-07 6 
CDB7D4@@AB@ @B8G?9 ANSYS CFX D4EK9FAB7B >B@C?9>E4 ANSYS, CD<6989AAO9 6 
F45?<J9 2.  

�A4K9A<9 >BQHH<J<9AF4 7<8D46?<K9E>B7B EBCDBF<6?9A<S, BCD989?9AAB9 6 
D9;G?PF4F9 K<E?9AAB7B @B89?<DB64A<S, EB6C4849F E D9;G?PF4F4@< Q>EC9D<@9AF4 E 
FBKABEFPR 8B 10%, KFB CB;6B?S9F E89?4FP 6O6B8 B IBDBL9= FBKABEF< D4EK9FB6 < 
CB;6B?S9F CDB6B8<FP 84?PA9=L<9 <EE?98B64A<S, 5G8GK< G69D9AAO@< 6 <I 
8BEFB69DABEF<. 

�4AAO9 D9;G?PF4FO <ECOF4A<= A4 BCD989?9A<9 >BQHH<J<9AF4 7<8D46?<K9E>B7B 
EBCDBF<6?9A<S 8?S >?4C4AB6 DN 150, DN 175, DN 400 CB &' 6981-254-08847871-07 

@B:AB <ECB?P;B64FP CD< D4;D45BF>9 CDB7D4@@ CD<9@BKAOI <ECOF4A<= 8?S 
GEF4AB6?9A<S >B?<K9EF64 B5D4;JB6, CB869D749@OI <ECOF4A<S@ 6 ;46<E<@BEF< BF 
>BAEFDG>F<6AOI BEB59AABEF9= < >B?<K9EF64 <ECB?A9A<= >?4C4AB6 B5D4FAOI  

 (DN 100, DN125, DN 200, DN 300, DN 500, DN 600) 6 EBBF69FEF6<< E D9>B@9A84J<S@< 
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(%BEF46 < B5N9@ <ECOF4A<= EC9J<4?PAB= FDG5BCDB6B8AB= 4D@4FGDO < CD<6B8B6  
8?S 4FB@AOI EF4AJ<=.  9FB8<K9E><9 G>4;4A<S  ' 1.2.3.07.0057-2018. 

https://standartgost.ru/g/ '_1.2.3.07.0057-2018/). � EBBF69FEF6<< E F45?<J9= 2  
!#-068-05 (&DG5BCDB6B8A4S 4D@4FGD4 8?S 4FB@AOI EF4AJ<=. "5M<9 F9IA<K9E><9 
FD95B64A<S» !#-068-05. https://docs.cntd.ru/document/1200044037) 69?<K<A4 
>BQHH<J<9AF4 7<8D46?<K9E>B7B EBCDBF<6?9A<S A9 8B?:A4 CD96OL4FP 69?<K<AO 6,0. 

 

%#�%"� ��&�$�&'$/ / REFERENCES 

 

1. �89?PK<> �.�. %CD46BKA<> CB 7<8D46?<K9E><@ EBCDBF<6?9A<S@: #B8 D984>J<9=  .". 
,F9=A59D74.  BE>64:  4L<ABEFDB9A<9; 1992.672E. URL: https://tehnavigator.ru/Biblioteka/126.pdf (84F4 
B5D4M9A<S: 15.02.2023). 

2. $<6><A %.�., �?9>E4A8DB6 �.�. &9C?BH<;<K9E><9 E6B=EF64 6B8O < 6B8SAB7B C4D4: %CD46BKA<>. 
 BE>64: 1A9D7B4FB@<;84F; 1984. 80 E. 

3. �A89DEBA �., &4AA9I<? �:., #?9FK9D $. �OK<E?<F9?PA4S 7<8DB@9I4A<>4 < F9C?BB5@9A. � 2-I 
FB@4I.  BE>64:  <D; 1990. 384 E. 

4. ,< �. +<E?9AAO9 @9FB8O 6 ;484K4I F9C?BB5@9A4: #9D96B8 E 4A7?.  BE>64:  <D; 1988. 544 E. 
5. Chung T.J. Computational fluid dynamics. Cambridge university press. 2002:1012. 

https://doi.org/10.1017/S0022112003005445 

6. Rhie C.M., Chow W.L. Numerical study of the turbulent flow past an airfoil with trailing edge 

separation. AIAA Journal. 1983;21(11):152531532. https://doi.org/10.2514/3.8284 

7. �B?>B6 �.!., �@9?PSAB6 �.!.  B89?<DB64A<9 >DGCAOI 6<ID9= 6 D4EK9F4I FGD5G?9AFAOI 
F9K9A<=.  BE>64: (<;@4F?<F, 2008. 368 E. 

 

 
����� ��&"$"�:  
�G;<A %.�. 3 4A4?<; D9;G?PF4FB6 <ECOF4A<= < 
CDB6989A<9 7<8D46?<K9E><I D4EK9FB6; 
�D469J %.�. 3 4A4?<; D9;G?PF4FB6 7<8D46?<K9E><I 
D4EK9FB6. 

AUTHORS’ CONTRIBUTION:  
Kuzin S.A. 3 analysis of test results and hydraulic 

calculations;  

Kravets S.B. 3 analysis of hydraulic calculation results. 

 
 

�%&"+!��� (�!�!%�$"��!�3: 
$45BF4 6OCB?A9A4 59; CD<6?9K9A<S 6A9LA<I <EFBKA<>B6 
H<A4AE<DB64A<S. 
 

 

FUNDING: 

The study was carried out without external funding sources. 

 

�"!(���& �!&�$�%"�: 
�BAH?<>F4 <AF9D9EB6 A9F. 
 

CONFLICT OF INTEREST: 
No conflicts of interest. 

�!("$ �*�3 "� ��&"$�): INFORMATION ABOUT THE AUTHORS: 

%9D79= �?9>E996<K �G;<A, 698GM<= >BAEFDG>FBD, �" 
«�FB@@4LQ>ECBDF»; >.F.A., 8BJ9AF >4H98DO 4FB@AB= 
QA9D79F<><, �B?7B8BAE><= <A:9A9DAB-F9IA<K9E><= 
<AEF<FGF 3 H<?<4? !4J<BA4?PAB7B <EE?98B64F9?PE>B7B 
S89DAB7B GA<69DE<F9F4 « �(�»; 7. �B?7B8BAE>, 
$BEFB6E>4S B5?., $BEE<=E>4S (989D4J<S; ORCID: 
https://orcid.org/0000-0002-7384-5827 ; e-mail: 

KuzinSergey55@mail.ru 

Sergey A. Kuzin, leading designer, JSC Atommashexport; 

Cand. Sci. (Eng.), Associate Professor, Department of 
Atomic Energy, Volgodonsk Engineering Technical Institute 

the branch of National Research Nuclear University 

«MEPhI», Volgodonsk, Rostov region, Russian Federation; 

ORCID: https://orcid.org/0000-0002-7384-5827 ; e-mail: 
KuzinSergey55@mail.ru 

%9D79= �BD<EB6<K �D469J, 8.F.A., CDBH9EEBD, 
A4K4?PA<> BF89?4 A489:ABEF< < >4K9EF64, (�' 
«!4J<BA4?PAB-F9IA<K9E><= J9AFD CB S89DAB= < 
D48<4J<BAAB= 59;BC4EABEF<»;  BE>64, $BEE<=E>4S 
(989D4J<S; ORCID: https://orcid.org/0000-0001-8297-

3102 ; e-mail: kravets_sb@mail.ru 
 

Sergey B. Kravets, Head of Reliability and Quality 

Department, National Technical Centre for Nuclear and 
Radiation Safety, Moscow, Russian Federation; ORCID: 

https://orcid.org/0000-0001-8297-3102; e-mail: 

kravets_sb@mail.ru 

 

#BEFGC<?4 6 D984>J<R 01.03.2023 
#BE?9 8BD45BF>< 18.05.2023 
#D<ASF4 > CG5?<>4J<< 30.05.2023 

Received 01.03.2023 

Revision 18.05.2023 

Accepted 30.05.2023 

 

https://standartgost.ru/g/МУ_1.2.3.07.0057-2018/
https://docs.cntd.ru/document/1200044037
https://tehnavigator.ru/Biblioteka/126.pdf
https://doi.org/10.1017/S0022112003005445
https://doi.org/10.2514/3.8284
https://orcid.org/0000-0002-7384-5827
mailto:KuzinSergey55@mail.ru
https://orcid.org/0000-0002-7384-5827
mailto:KuzinSergey55@mail.ru
https://orcid.org/0000-0001-8297-3102
https://orcid.org/0000-0001-8297-3102
https://orcid.org/0000-0001-8297-3102

