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Velocity field of cold model gasifier with top—setting seven—nozzle
PENG Baozai, LIU Zhen, GUAN Qingliang, FANG Xinhui, LI Wenhua
( National Institute of Clean—and—Low—Carbon Energy , Bejing 102211 , China)

Abstract ; In order to investigate the flow field of the top—setting seven—nozzle gasifier,a model gasifier was designed based on the similari-
ty principle with the height of 4 000 mm and the diameter 800 mm based on industrial dry—coal fed gasifiers. The velocity fields were
measured using PDA for the top—setting seven—nozzle scheme and top—setting single—nozzle scheme,respectively. The results indicate that
the top—setting single—nozzle scheme has a center—jet flow field,but the top=—setting seven—nozzle scheme is of a plug—flow like field with
much less axial velocity degradation along the radial direction. In addition, the center velocity of the top seven—nozzle scheme reduces more
dramatically than that of the top—setting single—nozzle scheme resulting in fewer short—way particles. The top—setting seven—nozzle scheme
has much smaller reflux zone and better gas—solid mixing effects that the top—setting single—nozzle scheme. The calculated reflux ratio of
particles near the nozzle exit positions of the top—setting.seven—nozzle scheme is higher than that of the top—setting single—nozzle scheme,
which indicates that the top—setting seven—nozzle scheme can effectively enhance the gas—solid mixing and improve the carbon conversion
efficiency.
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Fig. 1 Schematic diagram of the experimental apparatus
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Table 1 Parameters of the model and prototype gasifier
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Fig. 2 Structure of the model gasifier

760




R TV LW U e S5

2017 427 6

TR T P B I8 K - M 14 A RN 2548 RS
3 I, e A 22 W 45 R 2402 oo S B0, 34
B AR, BAIBE I TS T b A S T TR0 v ] o
BB TR 300 mm ;- W24 BAE 5 4 iR
B AT b PRI T A 2 AT
F, I IR — P TR DG 2 1 D P IR AR 5 [0 4
25 mm WE—E A (H 13 ™o

PRI

B3 ek fTUE LR R E R
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Table 2 Experimental conditions of top—setting single—

nozzle and top—setting seven—nozzle
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Fig. 4 Centervelocity of particles decay in the model gasifier
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