$39 % el
2025 12 A

PERLN: & Vol. 39 No. 6
NONFERROUS METALLURGICAL EQUIPMENT Dec. 2025

Bl AN I35 H. FET SolidWorks Flow Simulation f7N R 8 A0 BIE T BRI A5 [ J]. A @i 4% ,2025,39(6) :47 - 54.

QIAO Ruozhen. Numerical simulation of flow field in butterfly valves under different pipeline layouts based on SolidWorks

Flow Simulation[ J]. Nonferrous Metallurgical Equipment,2025,39(6) :47 —54.

E F SolidWorks Flow Simulation B 7 5] & 2%
mEEXTERERSBTE

i o
(PEEEREARAARAT, T 100038)

(5 ] ARSTEMHE U B M 2R G0 W1 22 & B XTI sh e O 52 ), 36T SolidWorks Flow Simulation JF J& #({H
RAURIESE . 8 A 2 Sk R U 253k B0 M A8 3 b i A EASTAY | 45 5 i T AL 5 L R BUE i A, RGEXT
Ho ORI WK v RE . WFST R I SRR TT S A 5 v BEL AR A 5 0 2 0P O, L A 8 Ak BEL A0 19 77 SR R
PEARFAIE , H AR TFBEIXIR] (0° ~30° ) B BEL T 98155 B0 BE 0 Tl B0 5 2 M 0 A 5 2 Sk Bl RGEAE 4 TOLE Bl A 3%
P SO A Bl e, T RH R B B W R AN W A A B 2R A o i TR 3 RO B B A

BT O BAUR TR S L SEoR S Sk Ui 22 MR I O C ., JCHGE T 75 B BE0R 1Y i A I R 4, P

DAL Sk [ BE B | A3 i — B4R TR fE

[ KR ] CFD; B0 Wiy AT E WAL Basil

[ HE4 2S5 ] THI34 [ XERFRERE] A
DOI:10. 19611/j. cnki. cnl11-2919/tg. 2025. 06. 006

0 355

TR AR J1 2% (CFD) 7 i 2 ek B0 75 oK fige
TRy 2 O R A5 B0 i 1 B HOUE R, JF
TR Az sh AL, Flow Simulation F&—2 H W
(TR S % (CFD) figt e J5 %8 #t A SolidWorks
T FH TR A TN ARG B, AT A 280 43 A 52 e 3
B BRI b AR 3l AL A G ) 7221k

HHT, W A Flow Simulation #E47 1 1713 3 40 #r
AR Z , PME FIH CFD #4147 SolidWorks
Flow Simulation , X FIT 43 57 1 BK 18] 265 B AR B A AR Y 1y
U E AL, R AT B RE T S50 18T T TR
RN GBI R R P, Bl 3 Solid-
Works Flow Simulation B¢ T & ] i =4, il i i
EORF BB E 453 T A S | R
FEAEP 3R, O 22 o] ) Ak R ASE B O e R PR
X B 255 ) SolidWorks Flow Simulation %t A [7]

[YFmHEA] 2025 - 06 -26

[ XEHES] 1003 - 8884 (2025)06 — 0047 — 08

AR L 9 i R A R A T B, A R R I
ARHES AT AR IR A A ik 3 MU TR B AR S R, 2B
ek FIH Flow Simulation 77 BB 20 #1811 43
BIAL T 75° 40° (10° LAY ) 2= &L % IR T 3 REL
PATESTE UL T Ok AT, R
Y05 CFD fj 5, X A I 2248 sk i iy 48 B% R 40
PN RV S G BEL S B R S R T 45 1 A B
R38N BE T 5K IR A8 1% 2 490 k1R BEL e e = 2=
BERFER , BEAE T RE A AT EE I 45 18 A R0 3K 1 A5
% 2R GEI A W S 8N, XY T BE KT 7008, 48
TE L) Y X K A B R G 1 AR S gk fd
ALV A BB AL BT T L JF R L 10 AR R 1R
e T A R 3 AR A S e 45 s HE R ) pl R /)N
WRRFFEE b B4, DL RS XTI T i
Gy, UARACII T T T, E0 T T TAE N T4 B R 5
LA E I FRAN BB Z

W IR Sl —Fh St ) o7 5 R PERR UL S A IR T

[E—1EE] FREH(1993—) B IARTEM A, TARIN, 2SO ILHUAMARSC R 8 Bt B hse T4,

47



Bk 2025 4555 6

R T R OGS B E s, He e i
(AN sk FFER R ) R RE S R A B R SR
FifE e S Re ik, AL DN100, A FRE T
2.0 MPa [P35 [ A AF 58 X1 4, il 1 SolidWorks Flow
Simulation F4] 2 F i 71 22 B 5 (B Sk B
) S B 4T IS REE X L A3 A A [R) A
D5 ZEXF W s BE 1 RN 37 AR RS M, Sk TR S B4R
HER AT

1 ERRIRESEH

1.1 REMERLZEERX

W e B BB I R . ORI Se e A
/G = 1< B w3 I O O A B (S T 2
LRAETE H A B b FFHOR BT 5 G 3 anok P
o] A B B B e S B, @/
JEAE I ERAE 25 18], 5 T 3l 5l il 3 2 8 Y RS 1A 45
YEVL R G SR8, DI 2 & i L P o) 58 ik 1k 34
BT ERRA ST (el R g A
B I3 G I A J5T B8 ) g i IR 1T 9 SR BB 4
Fi it

AR SCHFEREA LLHEZK SR 3 v (%) 7 B A8 B S B e
BENGOL, IR LA I 0 R 2 RS, i &2
2 W FHOKE B, ZBR Tk, o 1 A~
T LA U IR B, e X 1 s,
KA, Jr e 1 A T S TR, R
BB AL ;7720 2 Sl i e 1 3k B3, RIK P
TR AL, AW AR, Ji 3k HE %

ki

(by =2

1 BRERKCERE
Fig.1 Schematic diagram of butterfly valve

installation location
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Fig.5 Flow field simulation results of Method 1
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Flow field simulation results of butterfly valve on straight pipe
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Numerical simulation of flow field in butterfly valves under different
pipeline layouts based on SolidWorks Flow Simulation

QIAO Ruozhen
( China ENFT Engineering Corportation, Beijing 100038, China)

Abstract; This study investigates the influence of butterfly valve installation positions on flow
characteristics in an inverted U-shaped pipeline system through numerical simulations based on
SolidWorks Flow Simulation. By constructing three butterfly valve configurations ( downstream of the
elbow, upstream of the elbow, and in a straight pipe) combined with flow field visualization and
quantitative analysis of flow resistance coefficients, the hydraulic performance of different layouts was
systematically compared. The results reveal a significant negative correlation between the valve opening
angle and the flow resistance coefficient, with nonlinear resistance modulation by angle variation. The
resistance adjustment gradient is particularly pronounced in the low-opening range (0° ~30°). When the
butterfly valve is installed upstream of the elbow, the system exhibits superior flow stability across the full
operating range, with significantly reduced flow resistance coefficients and pressure losses. Additionally,
this configuration effectively suppresses valve vibration and flow separation phenomena. Based on the
simulation results, it is recommended to prioritize the upsiream elbow installation of butterfly valves in
engineering practice, especially for pipeline systems requiring frequent adjustments. Further performance
improvements can be achieved by optimizing elbow spacing or introducing flow guides.

Keywords: CFD; butterfly valve; flow field simulation; pipeline layout; flow resistance coefficient;

numerical simulation FvN
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