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Abstract

The distribution of gas hold up, solid hold up, liquid velocity in riser and downcomer the reactor
was simulated by CFD method. The results showed that: the radial distribution of gas hold up was
bigger at the center area and became smoother with the rise of the axial height, while the peak
value was in the vicinity of the center axis. The average value of gas hold up increased with in-
creasing axial height and became a constant value ultimately. The radial distribution of solid hold
up in riser was larger in center and wall area, and had a larger wall region in downcomer also due
to the wall effect. The radial distribution of liquid velocity in riser was faster in the center region
and smaller on the draft tube wall. But with the increase of the axial height, the difference becomes
smaller. The downcomer liquid velocity radial distribution had a typically pipe flow character.
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Figure 1. Structure diagram of internal loop three-phase flui-
dized bed and figure of meshing
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Figure 2. Average velocity of fluidized bed section with time
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Figure 3. The radial distribution of gas holdup on different

heights
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Figure 4. The radial distribution of solid holdup on different heights
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Figure 5. The radial distribution of liquid velocity on different heights
E 5 TREEMELKRIBEENEZEES T



PIAOBIA = AR IR S N2 45% PN 8372 ) CFD B A1

B B RAL S B 2% PR A A IR R AR J1 AT 8. B 81U R 4538

1) PRI = HHAEDRAC IR S B8 AE R A BLIR S8 R AR ) 20 A 2 PO R BRI R4S i, HLIEAE B
i B A B ATy o R R I AL E R TR AN ), MR T 0.4 mE, R RINE
[ 73 A AR FF AL

2) J LTI DX M AT I I R AR ) 93 A1 W B S T I BE BT, T e X [ 35 A2 1) 7 AT FE T 25150 5
AN R 1) g B A 1 o AR T AL, EL B e S T A2 K

3) SSas T XA AR ) 70 A AN AT, B vl i T BEAIR AR 2 JU R, LI a1 v B2 O K
AEIEIVEIRSS, 2 S NE] 0.5 m i, BOEAR A AT HEARIFANAR s R DO AR R A R
VB ARF AL, ELA Rl i v S A AR T AR A

SE3#k (References)

[1] HEfE, He, D, 5 (2011) EVR R KA TAEIE B AE MR IR & T EH AR, 2F55F14, 4, 1048-
1054,

[2] A%, HEE, £KX, 5 (2011) EVRAKR K R AP RIR N K. 2787 T FF#7K, 2, 373-377.

[8]1 EC4e, LA, RENN, 55 (2007) ST R B2 R ST 5T, B0 T, S1, 325-328.

[4] Luo, L., Liu, F., Xu, Y., et al. (2011) Hydrodynamics and mass transfer characteristics in an internal loop airlift reactor
with different spargers. Chemical Engineering Journal, 175, 494-504. http://dx.doi.org/10.1016/j.cej.2011.09.078

[5] ‘R, BReEdE ki, 55 (2011) 2T CFD NP s b WIBSR ALK T ZE R 38T, R Rl 547R, 6, 1212-
1219.

[6] 4Pz, WHZE, REZE, & (2014) WHEHE ARV IR I B 2% FR I AR GRS B . (T FE L FEEF7R, 1, 42-46.

[71 ThoesE, W, ERH, & (2006) St 2NIRUA SO 8 SRR AI IR shiT SRR S SR, EREE T A5
TR EAFIZAR), 32, T-11.

[8] EHE (2004) THEHERAsh 1T, EHERFE A, b

[9] Panneerselvam, R., Savithri, S. and Surender, G.D. (2009) CFD simulation of hydrodynamics of gas-liquid-solid flui-
dised bed reactor. Chemical Engineering Science, 64, 1119-1135. http://dx.doi.org/10.1016/j.ces.2008.10.052

[10] Bai, D., Shibuya, E., Masuda, Y., et al. (1995) Distinction between upward and downward flows in circulating flui-
dized beds. Powder Technology, 84, 75-81. http://dx.doi.org/10.1016/0032-5910(94)02969-U

[11] Z=20 8, 3ilg, BREFR, 5 (2007) LN IR = A0 SON 8% SRR st 7 7547, 10, 2493-2499.
[12] BR/Ne, AT, &%k, 55 (2008) AEIIEBRIR SIS B WUR BMRIT N, £ 17, 8, 1149-1154.



http://dx.doi.org/10.1016/j.cej.2011.09.078
http://dx.doi.org/10.1016/j.ces.2008.10.052
http://dx.doi.org/10.1016/0032-5910(94)02969-U

	CFD Simulation of Internal Flow Field of Three-Phase Fluidized Bed Reactor with Internal Circulation
	Abstract
	Keywords
	内循环三相流化床反应器内部流场的CFD数值模拟
	摘  要
	关键词
	1. 引言
	2. 模型建立
	2.1. 物理模型和网格的划分
	2.2. 计算模型的确定
	2.2.1. 计算模型及其假设条件
	2.2.2. 湍流模型的确定
	2.2.3. 基本控制方程
	2.2.4. 相间动量系数模型的选择 

	2.3. 边界条件和初始条件
	2.4. 求解参数设置

	3. 结果与讨论
	3.1. 气含率分布情况
	3.2. 固含率分布情况
	3.3. 液速的分布情况

	4. 结论
	参考文献 (References)

