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Fig. 5 Cavitation performance curves

before and after the improvement

NPSH
5.45 m 5.6m

NPSH 4.66 m

4.78 m
2.6% 2.5%

5.6 m

4.78 m

5.

2

5 : CFD «517 -
5 ° WO\ UO
A NPSHr
56 e % .
CFD
52
\E
T 48
B —— R A T B
B R A S PR B
44 o T B IR AT TR AR
o TR B A TR .
40
4.5 S.IO SI.S 6I.O 6I.5 710 715 8I.0
HiAENPSH/m .
J . 2010 25(6) 1657 —662.

WANG Shu-dong HU San-gao CAO Rui et al. Numerical analysis
of the influence of the medium characteristics on the performance
of a desulfurization slurry circulating pump J . Journal of Engi—

neering for Thermal Energy and power 2010 25( 6) : 657 —662.

J. 2011 26( 5) :588 —592.
WANG Xiudi JIANG Dadian YU ZhiHun et al. Numerical simu—
lation and experimental study of the cavitation performance of a
marine centrifugal pump J . Journal of Engineering for Thermal
Energy and power 2011 26(5) : 588 —592.
.1 000 MW
J. 2012 27(3) :377 -382.

ZHU Rong-sheng ZHENG Bao-yi LI Xiao-ong et al. Unsteady
flow characteristics of a 1000 MW nuclear power plant main pump
J . Journal of Engineering for Thermal Energy and power 2012

27(3) :377 -382.

J. 2011 39(8):24 -28.
ZHANG Xue-ing YANG Jun-hu. Three-dimensional numerical
simulation and performance prediction of the inner flow field of a

multistage pump J . Fluid Machinery 2011 9( 8) :24 -28.

J. 2010 38(9):31 -34.
WEI Peiqu LIU Wei-wei JIAN Wen. Numerical simulation and
optimization of the flow field of a multistage centrifugal pump J .

Fluid Machinery 2010 38(9) :31 -34.

I 2010 28( 10) : 115 -117.
CHENG Yun-zhang ZHANG Wei—guo LUO Bin-hai et al. Numer—
ical simulation of the flow field inside a multistage centrifugal
pump and study of the energy-saving technology J . Hydropower
Energy Source Science 2010 28(10) : 115 - 117.

J. 2010 9( 6) : 705 -708.
HUANG Si SANG Di-ke. Numerical simulation and performance
prediction of the three-dimensional flow field inside a multistage
centrifugal pump J . Mechanical Science and Technology 2010 9
(6) :705 -708.



5 . 555

shows that the mean deviation of the flue gas temperature obtained by using the model in question is 6.28% and the
mean deviation of the cooling water temperature is 9. 45% . The foregoing can offer reference for designing high effi—

ciency heat exchangers. Key words: condensation heat exchange natural gasired boiler pumping action

CFD = Study of the Cavitation Performance of a Multi-stage Centrif—
ugal Pump Based on the CFD Technology CHEN FangHang LI Zhi-peng WANG Chang-sheng( College

of Energy Source and Power Engineering Changsha University of Science and Technology Changsha China Post

Code: 410114) //Journal of Engineering for Thermal Energy & Power. —2013 28(5) . -514 ~517

To enhance the cavitation—resistant performance of a multi-stage pump the first-stage impeller structure was im—
proved and designed with the inlet diameter and outlet width of the impeller being increased making the leading
edge of the blades extended towards the inlet direction the curvature radius of the covering plate in the inlet part in—
creased thickness of the blades at the inlet decreased the diameter of the water suction chamber at the inlet in—
creased accordingly and the annulus space of the water suction chamber expanded. By using the software Fluent the
flow field inside the first-stage impeller was numerically simulated before and after the improvement. The simulation
results show that the area where cavitation phenomena take place is located on the back of the impeller close to the
rim and after the improvement the flow is smooth and stable in the flow path of the first-stage impeller with the pres—
sure and speed distribution being uniform. By adopting the numerical simulation method the cavitation performance
of the pump was predicted before and after the improvement and verified by a cavitation test. The relative errors are
2.6% and 2.5% respectively. The cavitation allowance decreases after the improvement and is less than the value
stipulated and the cavitation performance is improved achieving the improvement goals. The numerical simulation
results can provide reliable underlying bases for design and improvement of multistage pumps. Key words: multi—

stage centrifugal pump first-stage impeller cavitation performance CFD

Fe, 0, = Influence of the Fe,O, Content of Coal Ash on the Slagging
on the Surface of the Refractory Belt CHEN Dong-in DU Yang CHEN Wen-wei et al( College of Ener—

gy Source and Power Engineering Changsha University of Science and Technology Changsha China Post Code:

410076) //Journal of Engineering for Thermal Energy & Power. —2013 28(5) . -518 ~522

With Lengshuijiang River-originated shale coal ash serving as the base ash Fe,O; powder in various weights was



