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time and mass transfer rate in the reactor.

However, most of the correlations in the

100

literature to estimate Cp are piecewise, only
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valid in the low Reynolds number (Re) range
and difficult to be extended to different
experimental systems. In the view of these
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theoretical results, this work proposed a new R s

mathematical correlation model which can

describe Cp evolution observed by experiments in a wide Re range, and complied a program to solve the multi-
dimensional unconstrained linear optimization problem to determine the model parameters. The new fluid particle Cp
correlation showed a good prediction ability and reasonably predicted the fluid particle Cp value measured by different
researchers under different experimental systems (e.g. air—water, air—glycerol, air—glycerol-water, n-butanol—water, n-
octanol—-water, toluene—water etc.) and different operating conditions (e.g. bubble: 0.1<Re<10*, 10-"'<Mo<7; droplet:
5<Re<2000, 10" <Mo0<10-%). In addition, the rising velocities of fluid particles were predicted by combining the new
fluid particle Cp correlation and single fluid particle motion equation. The predicted terminal velocity and rising
velocity of fluid particles also were consistent with the results of different experimental systems. The above predictions
presented that the new Cp correlation model was universal, reasonable and reliable to some extent.
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Table 1 Correlation models for estimating Cp in pure systems
Authors Drag coefficient models Note
Yan et al.['8] C,, = max{min[24Re ' (1+0.15Re***"), 72Re™'],24Re™" (1 + 0.15Re"**)-12.6 "' Re"¥ Eo" " We "'} Bubble
Tomiyama et al.l'”] C,, = max{min[24Re "' (1+0.15Re"*""),48Re™"],8 Eo[3(Eo + 4)] '} Bubble
Kelbaliyev et al.l'®] C, =16Re™'[1+ (Re/1.385)1" +8Re"* Mo" {3[24(1 + Mo"?) + Re"* Mo"* 1} Re<<100, Mo<7,
bubble
Brauer!®! Cp =16Re™ +14.9Re™ 7 (1+10Re ") Re>2, bubble
Feng et al.[!3] C, =24(2— 4" )Re' (1+221Re™ —~2.14Re™ ) + 44" (6 + 1) -17.0Re™" 5<Re<<1000,
0<u'<2
Cp=4(u" +2)" - 17.0Re™ + (4" = 2)(¢’ +2)" - 24Re™ - (1+ Re**/6) 5<Re<<1000,
2< "<
Chao!®! Cp =32Re” [14+24" ~0.314(1+ 41" )Re™" | 10<Re<<100,
bubble
Saboni et al.['?! C, ={[t (24Re™ +4Re™") +14.9Re " |Re* + 402 + 3 )Re™ +154" +10}[(1+ " )(5 + Re*)] ™ Re<<400,
0.01<u'<1
Hamielec et al.['!! Cp, =3.05(7834" +21424" +1080)[(60 + 29 )(4 + 31" )Re" ]! 4<Re<100
Rivkind et al.[1%] C, =(1+4") [ (24Re™ + 4Re™?) +14.9Re™*™] 10<Re<<100

Note: 1"=uy/jte, pte and pq denote the continuous and dispersed phase viscosity respectively.
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0.147 1.81 221 311 549 428x107 —422x10* 251 20.53 460 mPa-s>u>10 mPa-s
Droplet —0.279 9.58 1.19 1.81 594 3.12x10° -221x102 299 16.29
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