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Numerical simulation for effects of structural parameters on
the performance of LNG submersible pump inducer

KUANG Haiyun, ZHANG Shishuai, ZHI Bowen, WANG Yu

(School of Energy and Power Engineering, Huazhong University of Science & Technology,
Wuhan 430074, China)

Abstract: Numerical simulation has been done for liguid nature gas (LNG) submersible pump inducer
with different trimming circle radiuses and tip clearances by ANSYS CFX software as well as SST
turbulence model and Rayleigh-Plesset cavitation model. Respectively, influence laws of two structural
parameters on hydraulic performance and cavitation performance were studied. The results show that with
the increase of trimming circle radius, static pressure at the outlet of inducer decreases and bubble volume
fraction on suction surface reduces, which leads to degradation of hydraulic performance and
enhancement of cavitation performance. With the increase of tip clearance, static pressure at outlet of
inducer decreases and bubble volume fraction on suction surface increases, which leads to degradations of
hydraulic performance and cavitation performance. The results provide the theoretical basis for design and
structural optimization of LNG submersible pump inducer.

Key words: flow mechanical engineering and fluid power engineering; inducer; hydraulic performance;
cavitation performance
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Tab. 1 Main structural parameters of inducer

MR BEER Dymm  WRER D/mm WM @/ BFKEE Lmm WA 6
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Fig. 1 3D model of inducer Fig. 2 3D meshes of inducer

2.2 WARNR

ASCRARAN A 0.1 MPa HsJj. —162°Cili B FHINMRZSH) LNG,  HA S HCS A R 440 T 1 e
(CHy) KM, EEYHSHWEK 2 Pios.



Vol.10 No.14
July 2017 El=%: W5 NG B RF T8 M 6w 3 E o 1573

#2 LNG SEMIBEXYESH
Tab. 2 Gas-liquid two-phase related physical parameters of LNG

A HE pAkgm®)  BIHFE w/(N-s/m?) R ZEI5UE psa/Pa
LNG & 423.11 1.180 72x107™* 97 100
LNG A1k 1.746 5 4314 42x107° 97 100
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Fig. 3  Static pressure distribution contours of the inducer pressure surface with four different radiuses
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Fig. 4  Static pressure distribution contours of the inducer suction surface with four different radiuses
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Fig. 5 Bubble distribution contours of the inducer suction surface with four different radiuses at NPSH=2 m
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Fig. 6 Cavitation performance curves of inducer with

four different radiuses
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Fig. 7 Static pressure distribution contours of the inducer pressure surface with four different tip clearances
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Fig. 8 Static pressure distribution contours of the inducer suction surface with four different tip clearances
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Fig. 9 Bubble distribution contours of the inducer suction surface with four different tip clearances at NPSH=2.0 m
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