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IGCC = Study of the Simulation of the Ash Deposition Characteristics
of a Waste Heat Boiler in an IGCC System XIAO Kai-hua JIN Jing ZHANG Ying-wen WANG Yong—
zhen ( School of Energy and Power Engineering University of Shanghai for Science and Technology Shanghai Chi-
na Post Code: 200093) JIN Jing ( Collaborative Innovation Research Institute University of Shanghai for Science
and Technology Shanghai China Post Code: 200093) //Journal of Engineering for Thermal Energy & Power.

-2016 31(7). -98 ~102

The numerical simulation method was employed to conduct an analysis of the main apparent heat recovery equip—
ment item a waste heat boiler in an IGCC power generation system among which the constituent transmission e—
quations in combination with the realizable k — & turbulent flow model were used to seek solutions to the continuous
phase and the discrete phase model was used to seek solutions to the particle phase while a dual direction coupling
model was utilized to seek solutions to the interaction between the two phases. In addition the discrete coordinate
method as well as the ash and gas weighted model were used to seek solutions to the temperature field. It has been
found that the speed along the centerline of the annular passage in the waste heat boiler assumes a periodical distri—
bution thus enhancing the turbulent flow intensity inside the waste heat boiler. With an increase of the pitch along
the radial direction the resistance coefficient of the annular passage in the waste heat boiler will gradually decrease
and finally tend to be a fixed value. With an increase of the pitch along the axial direction the resistance coeffi—
cient of the annular passage in the waste heat boiler will gradually decrease and finally stabilize at a fixed value.

The speed on the block plate in the inner ring of the waste boiler is relatively small therefore it is regarded as the
key zone of serious ash deposition. Vortexes exist in the helical annular gaps thus making the residence time dura-
tion of flying ash particles increase and heightening the possibility of ash deposition. With an increase of the pitch
along the axial direction the vortexes in the annular gaps will gradually become weakened thus lessening the ash

deposition in the annular gaps. Key words: IGCC waste heat boiler numerical simulation ash deposition charac—

teristics
CFD = Numerical Simulation and Analysis of the Flow at the
Inlet of a High Speed Centrifugal Pump Based on the Software CFD WEI Lichao SONG Wen-wu

SHI Jian-wei YANG Xiu=in ( College of Energy Source and Power Engineering Xihua University Chengdu Chi-
na Post Code: 610039) //Journal of Engineering for Thermal Energy & Power. -2016 31(7). -103 ~109

Based on the CFD fundamentals and by using the RNG k — & turbulent flow model a numerical simulation of the
flow field inside a high speed centrifugal pump was performed with its returning flow phenomenon being disclosed.

Through an analysis and calculation under various operating conditions it has been found that the range of the retur—
ning flow vortexes at the inlet of the inducer wheel assumes a law of gradual descending tendency with an increase
of the flow rate. A non-dimensional number was used to analyze any change in the range of the returning flow vorte—
xes. Under the operating condition of the high speed centrifugal pump having a small flow rate 0.6Q, the magni-

tude of the returning flow vortexes at the inlet was 2.26. Under the operating condition of the high speed centrifugal
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pump having a large flow rate 1. 4(Q, the magnitude of the returning flow vortexes at the inlet was 0.45. It has
been found that with an increase of the flow rate the magnitude of the returning flow vortexes will decrease and the
image and numerical values can show the structure and magnitude of the vortexes in a comprehensive way. The in-
fluence of the returning flow vortexes on the pressure and speed on the inducer wheel was also simulated and ana—
lyzed. Due to the hydraulic losses arisen from the returning flow vortexes the pressure at the leading edge of the in—
let of the inducer wheel went down and a small part of the low pressure zone emerged at the leading edge of the inlet
of the inducer wheel thus enhancing the possibility of cavitation on the inducer wheel. On the basis of an analysis
of the unfavorable flow at the inlet of a high speed pump the foregoing can offer theoretical reference for design and
optimization of high speed centrifugal pumps. Key words: high speed centrifugal pump returning flow vortex in-

ducer wheel numerical simulation

= Influence of the Ultra Low Emission Modification of a Coal-fired
Unit on the Mercury Emissions HUA Xiao-yu( Zhejiang Zheneng Technology Research Institute Co.
Ltd. Hangzhou China Post Code: 310052) ZHANG Liangi( Zhejiang Zheneng Lanxi Power Generation Co.
Lid. Jinhua China Post Code: 321100) SONG Yu-cai LU Hong-bing( Zhejiang Zheneng Fuxing Fuel Co. Lid.
Hangzhou China Post Code: 310005) //Journal of Engineering for Thermal Energy & Power. -2016 31(7).
-110 ~116

It is fully understood that the law governing the distribution and morphology of mercury in the ultra low emission
technology is critical for studying the mercury control problem when the new ultra low emission technology is applied
in coalired power plants. In order to study the mercury emissions given in the ultra low emission tasks the stand—
ard Ontario method was employed to measure and test the mercury emissions before and after the flue gas ulira low
emission reconstruction was carried out in two coal-fired units in a power plant in Zhejiang province with its empha-
ses being given to analyzing the cooperative mercury removal action of the pollution control equipment items after
the ultra low emission reconstruction had been made. It has been found that the total mercury removal rate obtains
a remarkable improvement which mainly changes the distribution of mercury morphology in flue gases and increa—
ses the Hg”* proportion. The selective catalytic reduction will influence the distribution of mercury morphology

however will not change the total mercury content. The electrostatic precipitators can lower the mercury concentra—
tion by a great margin. The wet-method flue gas desulfurization can achieve a relatively good result in removing the
mercury oxide in the gas phase but have no removal effect on the Hg’. It can be seen from the measuring and tes—
ting results that the total mercury removal efficiency of the two units has averagely enhanced by 13.9% and the
Hg’* proportion by 153.9% therefore verifying that the use of pollution control equipment items ( dust removal
devices denitrification devices and desulfurization devices) to cooperatively remove the mercury after an ultra low
emission reconstruction is regarded as an comparatively economic and effective measure. Key words: coalired u—

nit ultra low emission mercury emissions



