Vol.51 No.8
Aug. 2022

kA% 2

THERMAL POWER GENERATION

E51% 8
2022 4£ 8 A

S AR AFAEA LR E FRBEMH
FAA A M R

T R, Bftmk, 7, T8, 42E

(FraRFRBAZTANEARELFERET, iz N 310027)

i E] ATEAERARREN G LB RHAE, AT RKFE LMW JE3RRAR I 7, % 55 7 X5
&A%, & RIFREA MRIX 3t 58K 2 L4y £ 7B # /4 2E (500, 600,
700 ‘C) B 69 AARM A Aot I B AR B AR AR AR 240 09 L ALHLAE 34T T FAEAE P,
AR R AR F PR 28 A TR R AL DAY B AL SUR AR AL A e
Gidaspow % 77424 K A Fortran &5 % 5 A R 2 T424, AT OpenMpl R EAT =
U RACR AR 9 AT AR, 2R A MM R ERANAES BT L 0
0 AR R A B P #h &) Bl AR L £ 31 “S” B A 9 IR %,

[X % R seRR; RBRS; F-HEEH, KA

[FESES] TK229 [XEkFriREE] A [DOI 4551 10.19666/j.r1fd.202202052

[BIRAAXHBK] LR, Biik, Z7¥H, ¥, SHZHLALEN LB RS FELMARE T R[] # 5 L%, 2022, 51(8):
116-123. WANG Hao, LUO Zhongyang, FANG Mengxiang, et al. Numerical simulation of gas-solid flow characteristics in poly-
generation bubbling fluidized bed[J]. Thermal Power Generation, 2022, 51(8): 116-123.

Numerical simulation of gas-solid flow characteristics in poly-generation
bubbling fluidized bed

WANG Hao, LUO Zhongyang, FANG Mengxiang, WANG Qinhui, CEN Jianmeng

(State Key Laboratory of Clean Energy Utilization, Zhejiang University, Hangzhou 310027, China)

Abstract: In order to deeply understand the law of gas-solid flow in fluidized bedboiler, by taking the 1 MW
circulating fluidized bed heat-electricity-gas poly-generation test bench in Zhejiang University as the research
object, the open source software MFiX was used to simulate the gas components distribution and solid phase volume
fraction at different pyrolysis temperatures (500/600/700 °C). The simulation process was carried out by adopting
Eulerian two-fluid model and Gidaspow drag model, which was widely used in numerical simulation of fluidized
bed in computational fluid dynamics. The pyrolysis reaction subroutine was written in FORTRAN and the parallel
simulation of three-dimensional model was realized based on OpenMpl technology. The results show that, the
numerical simulation results can accurately predict the gas composition at furnace outlet. Moreover, a core-annulus
structure (nearly ‘S’ distribution) of axial solid volume fraction was also found in the furnace.
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Fig.1 The 1 MW circulating fluidized bed heat-electricity-gas poly-generation test apparatus in Zhejiang University
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Tab.2 The simulation conditions for coal pyrolysis in
bubbling fluidized bed
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Fig.5 The gas composition distribution on time averaged cross section at 700 ‘C
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Fig.6 Volume fractions of CHa in the pyrolysis gases

B 7 #ESH H BRTR S E
Fig.7 Volume fractions of Hz in the pyrolysis gases
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