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1 - (1) : Vi - 95 .

1 ( Rent - Ren )/ Rent x 100 %
Table 1 GComparioon between caculated and experimenta vauesfor each method

Ar 9.894 20.88 45.27 133.5 320.1 811.1 3016 8614 25540 111900 368700 1280000 7600000
Rens 0.005937 0.01253 0.02716 0.08011 0.1880 0.4560 1.610 4.290 11.45 37.05 84.20 187.0 525.0

1 -5.61 -5.62 -560 -569 -3.79 .10 3.58 6. 56 6. 99 7.63 6. 59 1.70 -3.47 5.28
2 1.01 .95 .94 .85 2. 86 6. 99 10. 58 13. 46 13.31 12.88 11.07 5.52 -.15 8.08
3 18.32 18. 29 18. 29 18.12 20. 38 24.93 27.90 28.75 24.09 16. 55 10. 59 2. 66 -4.45 19.55
4 41.45 29.26 100.86
5 24. 97 24.94 24.93 24.76 27.14 31.95 35.10 36.01 31.11 23.18 16. 90 8.52 1.01 25.77
6 33.81 33.76 33.73 33. 46 35.85 40. 57 42.24 40. 09 30.29 16. 40 7.44 -1.96 -9.84 30.64
7 44. 89 31.68 20.75 78.72
8 12. 06 12. 04 12.03 11.91 14. 11 18. 60 22.17 24.50 22.72 19.45 15. 80 8.97 2.40 16. 28
9 25.16 25.14 25.12 24.94 27.30 32.05 34. 96 35.39 29.72 20. 76 14.01 5.49 5.49 25.28
10 -40.50 -40.51 - 40.49 - 40.52 -39.27 -36.66 -33.79 -30.31 -26.35 -16.87 -9.79 -8.10 -8.40 31.28
11 17. 66 17.04 16. 15 14. 13 14. 04 14. 90 11. 14 6. 66 -0.02 -3.80 -3.92 -6.02 -800 11.70
12 1.00 0.99 1.02 1.00 3.19 7.80 13.53 21.69 35.19 238. 52
13 45. 69 22.23 6.09 3945.88
14 47.51 46. 94 46. 00 43. 49 42.90 42. 47 33.08 21.84 7.76 -2.63 -4.08 - 3.58 4.01 32.58
15 13.11 13.10 13.13 13.11 15. 56 20.73 27.14 36.28 38.12 26. 94 18.97 9.59 1.45 21.56
16 38.12 6. 03 -13.12 -16.02 - 14.02 - 0.77 420.49
17 18. 47 -2.93 -6.17 -3.94 10.87 477.00
18 -11.51 -11.53 - 11.54 - 11.67 - 10.00 -6.64 -4.56 -4.23 -8.19 -14.46 -19.21 - 25.23 - 30.55 15.02
19 89. 42 92. 69 99.05 100.14 94.94 78.35 56. 07 42.50 29.19 18. 27 42.50 29. 19 18. 27 79. 41
50 % 11. Rexs = Ar/ (1400.0+5.2 vV Ar) ,Ar>1.3x
10%, Req,s >8 x 10”2121
— 2 1/2
1. , Rem = (C1 + CoAIr) ™7 - 12. Rens = Ar/1 650, Ar < 8 x 10%, Rex <
C1,C;L:33.80,C2:0.0383; 40[5].
_ 2 2 '
2.Wenand Yu, Rey = (C1 + CoAr)"" - Cy, 13. Rens = JAr/24.5, Ar > 1.3 x 10°, Reys >
C1=33.67,C,=0.0408""°; 200151 -
. . _ 2
3. Richardon and Jeromino Rew = ( Ci + 14. Reyy = 0.146 2 JAr/ Co, Rex <1000
1/2 _ — [2,3].
C2Ar~°- €, C,=25.70,C,=0.0365 "7 ,Cp={24.0(1.0+0.15Rex*")/ Rew;  Rew >
4.Babued. d. Ing. Gas Tech, Rey = 1000 ,Cp=0. 446! :
V2 _ _ [2.3].
(C+GANY*- G, G =25.25,C,=0.0651""7; 15. Ren = 0.189 (Ar/ C) Y2,  Rew < 10.03
_ 2 1/ 2 —
5.[3] ,Reni = (C1+ C2AN) "7 - G, C = . C =52.56/ Rey >10.03 :  C = 48.875/
27.20, C, =0.0408!%; Rers +0. 875181
. _ v2 _
6. Th)nglrrp,Rem«— (C21+ CzAI’) C,C = 16. Reps = 1.54 x 10—2 Ar0.66 (Ap/Apf)o'OA,

19.90, C, =0.0312!%!;
7. Saxenaand Voge , Reyy = (Cf + CAr) Y2 -
Ci,C1=25.28,C, =0.0657?;

Ap/pf:0-5,Ar>2.5><104,Renf>11.5[2];
17. Rew = 1.54 x 10" 2 Ar%% (Ap/Ap ) **,
Ap/p;=8,Ar>2.5x10%, Rexy >11. 5!

8. Thondinp, Reyr = (G + G,ANY2- G, G = 8
— 2].
31.60, C; =0.0425'); . 18.3Ref +877Re - Ar=0 |
9. Bourgeis and Gremor, Rey = ( Ci + CyAr) Y2 1o,
- C1,C1=25.46, C, =0.0383!?; , 52Re%2+1833Ref2— Ar=0
10. Rer = (Ci + C,AN)Y?- €1, C =51.78, 1.9

C,=0.03698!%!; , Ar=2.0x
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10 4.0x10",Rey=1.2x10°% 6.0x10°? Vi ,
C,=33.80,C,=0.0383 , (0)
Ren = (33.80% +0.0383Ar) Y- 38.80 € nf
1 , )
8%, 5.2%, Wen and Yu Vg = Reny (1)
o«
2 Ve 2
2.1 Vi
2 Vg ( Vg - Vnt )/ Vi x 100 %
Table 2 Comparin between caculated and experimenta values of norrglobd particles
Ar 7.5 x10? 1.6 x10° 5.9x10° 8.8x10° 2.1x10* 8.7x10
Vit 0.032 0.043 0. 061 0.077 0. 254 0. 00167
1 8.35 1.85 2.39 -9.11 - 4.86 - 22.16 10. 62
2 18.23 8.73 6.20 -6.37 9.27 - 3.56 9.89
3 15. 90 6.25 3.35 -8.98 7.96 -3.41 8.74
4 19.17 9.07 8.12 - 4.44 8.99 60. 85 26.83
5 29.13 16. 48 17.31 5.63 19.78 105. 00 46.31
6 23.54 10. 25 3.74 -9.14 23.41 9.11 15.21
7 -0.41 - 1.9 3.55 -9.00 - 17.03 -8.85 8.81
8 4.11 1.17 5.53 - 7.67 - 13.62 5.32 7.32
dJ mm 0.785 1. 040 1. 660 2.040
lJ mm 1.210 1. 440 2.120 2.110
dy/ mm 1.038 1.327 2.062 2.362 0. 717 0. 058
® 0. 857 0. 864 0. 868 0.873 0. 880 0. 800
€ nf 0.50 0. 490 0. 480 0. 480 0. 490 0. 490
P (kg/ m?) 1000.0 1000.0 1000. 0 1000. 0 2.5 1.2
Ap/ (kg md) 6850. 0 6850. 0 6850. 0 6850. 0 2457.5 1198. 8
'R 0. 001 0. 001 0. 001 0.001 3.25x10°5 1.78x10°°
: Rens < 10. 03)
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Particle characterigtics in a solid-liquid fluidization sysem (1) :
incipient fluidization velocity of particles vy

CHEN Han' ZHOU Kurrying® ZHAN G Wei-yi?

(1. College of Mechanica and Hectricd Engineering, Beijing University of Chemica Technology , Beijing 100029 ;
2. Department of Mechanica Engineering , Beijing Ingtitute of Petro-Chemica Technology , Beijing 102617 , China)

Abstract : A lot of existing equationsfor caculating the incipient fluidization velocity of particles vpr in aliquid
2lid syssem fdlsinto three categories. The first is based on the Ergun equation. The second is based on some
other type of fluid dynamics, and the third is pure empirical. Judging by experimenta data, the first category
can be used in a wider range of Ar or Remf numbers. An equation proposed for a olid-liquid fluidization system
isof the Ergun type. However it hasa higher accuracy over a wide range of Ar or Remf numbers, and has a uni-
fied form for gherical and non-gherica particles.
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particle(fluidization) characteristics calculation



