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The Numerical Simulation of Flow Pattern in Horizontal Mutation Pipe

Qiu Yaode, Luo Binwen, Peng Gao
( School of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract : In order to explore the flow characteristics in horizontal mutation pipe, the SIMPLEC algorithm and the
computational fluid dynamics software Fluent are used to make a numerical simulation on the mutation pipe. The effects of
different entrance velocity, pipe diameter ratio and inclination angle on the reattachment length and local resistance coeffi-
cient are analyzed. The results indicate that the reattachment length is related to expansion ratio and inclination angle; the
local resistance coefficient increases with the increment of expansion ratio whereas decreases with the decrement of the
inclination angle; The results reflect the essential characteristics of mutation pipe flow and provide a reference for solving
the common problems in industrial production.
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Fig. 1 The schematic diagram of horizontal mutation pipe
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Fig. 2 Mesh model of horizontal mutation pipe
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Fig.3 The streamline diagrams for

different pipe expansion ratios
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Fig. 4 The relationship between re-attachment length and the

entrance velocity under different expansion ratios
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Fig. 5 The streamline diagrams for different inclination angles
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Fig. 6 The relationship between reattachment

length and inclination angle

MIE 6 FTLAE H, AR NI FER K B A
fA R 300 WhdR/IN, WMAE 900 BHER K. HILRIA, %
AR PN IR PR S I B 18T ) 7 D S I
JEHR . HUBUALE 10~30° ZIaAEZhNE, i T
AN BB TER T AL E MRS, R E NI
R FRR B K . SUBTAATE 10~30° ZIRlmF, 52
M) 2 72 A8 PAY 3 20 PP RS 3 I JRE Y T T B A
HWUFALE 30~60° ZIAIAZShT, B WUAAIE R, i



5513 ERWAE, %

IRV FARAE A I SR 25 ) B (AR DL 51

T 7 A S BT, LA 00 % T 1) R Tt A
WS, (AR IR BER A N AEK . BOEMA 30~60° 2
(IR, S22 AR 48 N i h P K R R
SR FIRTE. SWIfATE 60~90° Z [RIAS i, JRTE
(1) R /INFE AR b AN 32 A0 3028 1) 52 ) I MU A A
60~90° ZIAIHT, MR 28 ARGE N I3 h FER A K Y
FEREZNE.
2.3 RYLEXBEEAREBHFM

FE TR T 22, R S 2k i) — e 5
X h

2
u

2g’ (1)
Kr: ¢ RJREBR T ZREL; o A TE 5847 Hi T T
FEI R s g M I E

RYE W R R B FR B

4
C{FzJ, (2)

KA, A, 530 8 BOE & A 5 AR I 78 I
o I T TR
A (2) 35, BHRY I E=1.5,2.0,2.5 1
JRBE 1 25053 511°0.308 6, 0.562 5, 0.705 6.
MY ESYHIN 1.5, 2.0, 2.5 B, ARG
15 BN 548 R R BE 1 2R BBE A 1 3 B A A AL A
L 7,

h=¢

3.0

2.5

——L=1.5;

2.0

0 05 10 15 20 25 30 35
u/(m * s7)

E7 ARRYLETHEHENRHESANOEENXR
Fig. 7 The relationship between local resistance coefficient and

entrance velocity under different expansion ratios
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Fig. 8 The relationship between local resistance

coefficient and inclination angle
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