5536 255 11 H]] #A fig )| i T i Vol. 36, No. 11
2021 £|? 11 )E] JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Nov. ,2()21

SRR E 1001 —2060(2021) 11 0026 —08

PR ER DT RARRKEYWEZHEBREAR
5 1% 7Y 22 M

R & A4TFE, IHE AL
WK% RF LN TRER, W KA 610039)

B A LBARRS ST R R RS S ARG R AR R R A, KT ANSYS CFX 06 R A 4E 4 4n4t 2

Fo particle B2 vk F Fli KA B RR A 5% 10% 15% F= 20% 49 4K A AT, %1 & Aikin R LB 34740

AR, 2R AN S EEARS SR 2 AaRE R iAo Frh MR 2R F B AR S 0 m £ 4

B Foetibde Fot Wb G R RRHE R AR ABESAE AN Y, M EBERRS B, St Ak

RORAY 0 FEAEEFTARAAIHRENL, EFotet h REOBRELIEZREER N GTFIHS, L oH
RS K T A A @, B vt B S @ B g & B) AR B UL AR S B0 3 e, B AR R R A A9 A2 Ao 2l 9 B HT

[

xOBE R RBUKGY IR s BB ; il R

hESHES . TCI74. 1 EEARIRED - A DOT,10. 16146/j. enki. rmdlge. 2021. 11. 004

(IR % 87 5FE, EWE, 5 . PR B 08 KR SUK G Y 2 IR Z N A ren i m (1], #Afkshh TR,

2021,36(11) :26 —33. SHI Guang-tai, SHU Ze-kui , WANG Bin-xin, et al. Effect of particle volume fraction on internal flow characteristics of

natural gas hydrate multiphase mixed pump[ J]. Journal of Engineering for Thermal Energy and Power,2021,36(11) :26 -33.

Effect of Particle Volume Fraction on Internal Flow Characteristics
of Natural Gas Hydrate Multiphase Mixed Pump

SHI Guang-tai,SHU Ze-kui, WANG Bin-xin, DOU Jiang-long
( School of Energy and Power Engineering, Xihua University , Chengdu , China, Post Code :610039)

Abstract: In order to investigate the effect of particle volume fraction on internal flow characteristics of
natural gas hydrate multiphase mixed pump, the brine with the methane hydrate particle volume fraction of
5% ,10% ,15% and 20% was selected as medium, the inhomogeneous phase model and particle model
were adopted to numerically simulate the flow field of multiphase mixed pump based on ANSYS-CFX soft-
ware. The results show that when the volume fraction of the particle is low,the vortex in the impeller and
guide vane of the multiphase mixed pump is smaller. But with the increase of the volume fraction of the
particle ,the axial vortex in the impeller and guide vane of the multiphase mixed pump increases gradual-
ly. In the impeller flow channel ,the particle distribution is relatively uniform ,with the increase of the vol-
ume fraction of the particle,due to the effect of the larger vortex in the guide vane,the particles appear

obvious aggregation in the guide vane. On the surface of guide vane,the particles mainly gather on the first
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half part of suction surface,and its distribution area is much larger than the pressure surface,so the suc-

tion surface of the guide vane is more susceptible to wear. At the same time , with the increase of the vol-

ume fraction of particle,the head and efficiency of the multiphase mixed pump will decrease gradually.

Key words: natural gas hydrate , mixed pump,solid-liquid two-phase ,flow characteristics
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