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Fig. 1. Schematic diagram of experiment apparatus.

Table 1 Experimental variables, ranges, and scopes of the factors

. Design -1 Sl Zero
variable range Symbol Symbol | level | level | level
Volumetric flow rate (m’/h) 0.65 ~ 0.90 G a 0.82 0.90 0.86
Water content in a chamber (L) |15, 25, 30, 35 Q b 15 35 25
Ejector | Nozzle diameter (mm) | 3, 4, 5, 6 N c 4.0 6.0 5.0
geometry | Mixing tube length(mm)| 0, 6, 9, 12 M d 6.0 12.0 9.0

G—0.86 Q—25 _N=5.0 __M=9.0

=X=To o PRI TwmT g 0 TRT g
23 R EE

= AT A AT (e A AI s SAHE AM(AP) e 2RE A ()0l 23]
ARt

AP
— 1 “(eprtepe—og @)
L = 49 tap Abo] A4, Ds = Z1Ale] dE, = A9 HE, ¢ = THIIEE ot}
ye ZF Ao A g0l NS F 2 35(=16), x5 24 23 FFolgta 33

©

OIEd EE H132 Hza 20075

EEEE



Theories and Applications of Chem. Eng., 2007, Vol. 13, No. 2 2172

S o, 2 (1)9] regression A5, b U3 o] ALk
N
b=—N 3)
o] 7l regression AlGFEES b=0.026, b;=0.016, b=-0.001 SojR o, o]FA Aoz

Sy

regression Al T84 t]—ﬂ (g; A Aol Ed EE BAH LR ttestE

A sle] Sttt T 71590 th055=2.355 Z IS} regression AlGTHS fraslthal
s W A A factorial designoll &3 JHEE e, RHA L A (4)3}

& ;=0.026-0. 016x ; —0.001x ,+0.009x 5 +0.002x ;+0.003x 1265 +0.002x 12 4 +0.005x 5205 (4
—0. 004x3x4+0 009« 1x2x3 0.003x ;2 9 ,—0. 005x 12 3% 4 +0.0092 926 3¢ 4 +0.005 20 920 50 4
oluf, x; = B9 %, x, = chamber W £ &, x3 = =F AH, x4 = EFHF Ao

o

ehAE 4] @el ] A Woel QRS belu Ade N3 wie wEe
e Table 19 0% BAAA e A7) A9 S50 45 A48 old) FE
Wi 9ge & 5 glon, FEmE £1 W el el oh Frhek AL o)

R

st ST e/F HAshe AS Yu|gth A @)Y R ERYH tE W
0}04 =9 ol Hdl 93 Hyds ¢ F Utk
. 2 (a),(b), (c)'C THISE olAHE 7HX rectangular chamberol| 4] g0l WX &= 319t A
= ol 5 A, chamber o £l B, wF AR5 AL deback % A
H-(difusser)e] dol= 60mm= e =d °]d Kim S[10]9 AFdozHE dibHe
o] Wt ey SAd & 43S v ']X] k7] witol] A3 WA A9Ed
ot 1%k AEQ Eo faFo] F7tEel Wl e S7FSHY chamber W9 &9 U3}t ==
q7go] 2l Wt iz BTk et EEF Aol WikE gol Tl A0
W ThE AW wesel ua) A wan AN AFE el T FY SES 0
AZF 1o o] Z2 Hl#H ¥A }y\EH:lO]- NE Y S a1t AES] FFol g
5 S7F8Fal chamber Wo] & Y3} =& Aol A -
(e}

A} S Skl wet S7heHA H

=

II

_‘rQ
ol
L

¢

Fl

T3k Kandakure 5 [11]12 71A &9 S5+ olAHY 714 &9 Y7 throat =7+ Ab
o e Aol gL B $92 oA AEA nFOE ol AHE FAL4E 3
=

g Apol= AAA At

A3k =AM ol wEFE oA el 714 Fd Aot
A o

[€) -
throat & Abo] §He} Aol AX ©rh. Chamber o] o] %ol Z7kahel ol 4g <)
o) ghelo] AABE VA FUL AT FHL FolEA Wk FUR 2ANA =F 4
Aol A48 seels A7)

regression ﬁ]-’ﬁ% 0.980]‘31 ¥ HAE= 0.0070] T}
6g:(1.517 x10 4)G4].477Q;1.638D1*V5.015L ;/10.016 ®))
A (5)ll A 2 W] AR EE VA AR P A S v A= WS Es
d AES] FEAS A 5 A7 ol A el AAE AAAAT. ol =l 4 ()
EAH] Qo] Barel ol v WMo Musle W As PAF wge o

Fig. 2(d)= 2] (5)°l olgk 714 Al
2ol A _Hfol ARz dSgke] AR 2 ues & F Ak

FnE-3
1. Havelka, P.,, V. Linek, J. Sinkule, J. Zahradnik and M. Fialova, Chemical Engineering

ofetZetel O/EH E& H132 Mz 20075



Theories and Applications of Chem. Eng., 2007, Vol. 13, No. 2 2173

Science, 52, 1701 (1997).

Nagel, O., H. Kiirten and R. Sinn, Chrmie-Ingenieur-Technik, 42, 474 (1970).

Zehner, P., Chrmie-Ingenieur-Technik, 47, 209 (1975).

Bhutada, S. R. and V. G. Pangarkar, Chemical Engineering Commnication, 61, 239 (1987).

Havelka, P., V. Linek, J. Sinkule, J. Zahradnik and M. Fialova, Chemical FEngineering

Science, 55, 535 (2000).

6. Elgozali, A., V. Linek, M. Filalova, O.Wein and J. Zahradnik, Chemical FEngineering
Science, 57, 2987 (2002).

7. Bhat, PA., A.K. Mitra and A.N. Roy, Canadian Journal of Chemical Engineering, 50, 313
(1975).

8. Biswas, M.N. and A.K. Mitra, Canadian Journal of Chemical Engineering, 59, 634 (1981)

9. Henzler, H., Germ. Chem. Eng., 6, 292 (1983).

10. A5, ol sd, A=, 2007 H %= 313137848 £ =3 2z, 13 (2007).

11. Kandakure M. T., V.G. Gaikar and A.W. Patwardhan, Chemical Engineering Science, 60,
6391 (2005).

kDo

0.10 010
——e—— 0.821 m7h, 4mm N, 12mm M, 60mm D ——— 15LH,0, 4mm N, 6mm M, 60mm D
——o—— 0.809m%h, 4mm N, 12mm M, 60mm D ——o—— 35LH,0, 4mm N, 6mm M, 80mm D
0.8 | ke 0,820 mYh, 4mm N, 6mm M, 60mm D ok 15LH,0, 6mm N, 6mm M, 80mm D
' - —-—-—- 0.821 m%h, 5mm N, 12mm M, 60mm D 008H _ a . sl H,0, 4mm N, 12mm M, 60mm D
0.06 0.06
U.'b’ wEn
0.04 + 0.04
_ el
002+ 0.02 T
o= =
e . e =
0.00 y ; £ g . 0.00 L
10 15 20 25 30 35 40 076 078 08 082 084 086 083 090 092
Q, L G, [m’/h]
(a) (b)
—e—— 0.821 m%h, 25L H,0, 12mm M, 60mm D
——o—— 0.822m%h, 35L H,0, 12mm M, 60mm D
. 0.900 m*h, 35L H,0, 12mm M, 60mm D
0.04 — —a—— 0.820 m¥%h, 25L H,0, 6mm M, 60mm D 0.12
— —=.—.  0.659 m%h, 25L H,0, 6mm M, 60mm D
010 :
o
0.08 -
—_— o ‘e ®
o g ooop
o §
. o
0.04 - p
)
L]
002 —— 0% error
20% error
0.00 : . .
0.00 0.02 0.04 0.06 0.08
D, [mm] &g exp [
(c) (d)

Fig. 2. variations of the gas phase holdup with increasing (a) volumetric flow rate of liquid,
(b) water content in the chamber, and (c) nozzle diameter. (d) the plot of predicted values
and experimental values of €.
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