31 7 Vol.31 No.7
2016 7 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Jul. 2016

1001 -2060( 2016) 07 — 0098 - 05

IGCC

1 2 1 1

(1. 200093; 2. 200093)
1GCC( 0~1.0 um
) ( :
“ 7’)
Realizable k£ — & 8 Fluent
DPM
. 250 MW
IGCC ( )
1
1 o
1 IGCC; ; ; 3m 31.7 m
:TK229.92 %9 CA 3
DOI: 10.16146/j.cnki.rmdlge.2016.07.021 3
- 900 C
350 C
1GCC 6.8 MPa
=3 IGCC N,
IGCC 4% ~5% * . 2 .
J. S. Jayakumar
Fluent 3
5.
6
7 3 o
12015 - 06 -01; 22015 - 10 - 26
: ( 14JC1404800) (2015BAA04B03)
(1989 -)

(1963 -)



7 - IGCC *99 -
CO H,
85% °
900 C
85% 15%
DO 4
1 o
Fig. 1 Structural diagram of a high-pressure C0.CO0,.CH,
convective waste heat steam generator
o Mills
0.83 "
2
1/4
o 4 o
2
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Fig.3 Schematic diagram of the structure of an

annular channel in the waste heat steam generator

Fig.4 Chart showing the grid division of the

waste heat steam generator
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Fig.7 Chart showing the distribution of the particle
concentration in an annular channel in the

waste heat steam generator
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Fig. 9 Flow characteristics of the syngas at the place
of the inner annular block plate in the waste

heat steam generator
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Fig. 8 Chart showing the movement trajectory of ° 10 DoS/d 1.5~4.0

the flying ash particles in an annular channel in the

waste heatl steam generator
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Fig. 10 Distribution of the velocity of the air flow

inside the annular gap at various axial pitches
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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



