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TABLE IIi

Correlations for gas holdup in a slurry bubble column

Investigator Correlation?

Reilly et al. [9] eg=0009 +296 U™ p " o™ 2"
Sada et al. [10] €g= 0.321-¢ sr Bo®12! Ga%% Fr(p | pL}OM
Hikita et al. {11] €g= 0_6-,—2(118 u | OL}Dsm{u: g o 03)—0.131

[pg 1o (g 10l
Smith et al. [12] €g ,-.[2_25 . {)_3?_ (E%G_L)O:" ugflilu

(513) v,}

Kumar et al. [13] €5 =0.728U" - 0.485U7 + 0.0975 1J°
1

U = Uipg / {0L<DL - pé)g”4

-027
07&(—’1—:5\\

Grover et al. [14] 3
pro/

1 PA\/U
Eg""'( +a v)l g HL

P || g

0.09 | =

_£§ (ﬁ)o.l,
pL {po

a=11xi0%and b=5x104

i - ' l ©65

Roy et al. [15] €5 =3.88x 107|Re {ou/or)3(1 - v,

for Rep < 350




1 44
€g=172x 10'2[Re,‘cw/01_)5(1 - v,,)ar
for Rer > 500

oo e Ws 0]
(Ws | Ps) + (WL I PL)

4 \-01544 ‘
HLg ) U8 HL 05997
oL

— W
-

PLT

Zou et al. [16] €g= 0.17283(
\

P + P, \15165
)

4 All quantities are in SI unit system.
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Investigator

Hikita et al. {18]

Zehner [21,22]

Kolbel et al. [24)

TABLE IV

Correlations for heat transfer coefficient from an
immersed surface in a slurry bubble column

Correlation?

St (Pr)?/3 = 0.411

Ug HL\’O&"‘{ g )0308

oL \ PL Gi

) 1

hw =0.18(1 - eg)[kﬁ pi Cp V211 ;u.]i
1

where 1 = dy, {u/6 e 5)5

1 PL'ps
Vp=|—"
) [2‘5( o )"

and
€g = Ug {0'25 exp (5 € S)]‘l

b

DUSJ

Nu = 350.8 Re® 1% (4, | 4,®
for1 < (dp Ido) - 5 and

dg = 0.04 mm

—

1

20.\z {ou-pe)3 1
Mersmanr. et ai. [23]) hw m,:o‘]z(b PL)(: (P.. Pa)3‘h o, Cpﬁ
L

Saxena et a.. [26]

UL

for Ar-Pr > 106

1

1
2= - 1
B m=o.12(5ﬁ)f‘ (—‘1'E pg)’(i Py Cp)2
Hst Pu

where

Pep = Vs Ps *+ VL P
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Deckwer et al. [17]

Parnidit and Joshi [8]

Kim et al. [19]

hy =0.0722 ‘ka_ P Cr {I:Ug (Es p,teEip +E,s p,)} g (e L uL)'I}Z

Msp = up (1 +4.5 vg)

e ZkL';‘ks‘?.V:s(kL'ks
K= ky o
2k + ks + vg (k- ks

and

Cp=wsCrs + WL Cpy

5t = 0.1 [Re Fr 52"
where

St =hwlpg CpUg
Re=Ugdppaln,

Fr = Ué lg dp

and

Pr= Ep e |k

hw = 0.087 (U - € 5 U] 2 g"%

pgf Epos«; 54;83? Eom D°0s ™ Cl4
where

€g=Ug/(a+bUy)

a and b are functions of dp and £, and their values are
tabulated in reference 8.

1

e
Suh and Deckwer [20] hy =0.1 (kL P Cpt {[_Us (e sp,teELp teEg p!}J g (e pb)-l :5}2

Kato et.al. [25]

where

) 25 v,
SRR CP Y7y
. b
024
8

117 017
eLd' g |

L 72

i (2.0 k(1)U

2All quantities are in SI unit system.
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FIGURE 1 Crosc-sectional view of the tube bundle configuration and the three-arm
ring clamp with two arms havirg telescopic studs. All dimensions are in mm.
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FIGURE 2 Suven probes of the tube bundle showing the positions of the heated
sections of the probes (P1.....P4) , and positions of the heaters (H1.....Hd).
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FIGURE 15 Comparison of averaged heat transfer coefficient values as a function of
air velocity with the predictions of different correlations at (A) 297, (B) 323, and (C)
M43 K.
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