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Fig. 1  Photograph of (a)pfaudler ,
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Fig.3 Schematic diagram of impellers
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Fig.4 Photograph of delta baffle
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Table 1 Geometry of impellers and liquid depth

d[m] bm] H[m]

pfaudler 0.093 0.011 0.206
TWS 0.093 0.024 0.205
Twoblend 0.093 0.030 0.205
MR215G 0.13 0.20 0.215
HR603G on 0.061 0.215
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Table2 Powver correlation of propeller impeller

Non-baffled condition

Neo={[ L2} [8CFD?H} f
f=C/Rec+C{[(Cw/Rec)+Rec] +(f./C)“ ™)™
Re~=cPnplu

Rec={[m/In(D/d)}/(4d/D)}Req
CL=0.215n{d/H)[1-(d/D)]+1.83(bsindlH)(nel2sind) 2
C[(3X15)78:+(0.25) 78] V78
m=[(0.8X03%)78+(0.333) 78] 178
Cv=23.8(d/D) 3 (bsing/D) 18X 07

£,=00151(d/D) CO*®

X=yn®7bsinSg/H
B=2In(D/d)/[(D/d)-(d/D)]
y=Trin(DId)/(BDId)}*
#=0.711{0.157+[ne In(D/d)]°52H{ ne*52[1-(d/D)}
Baffled condition
No={(145) % Nerex
x=4.5(Bw/D)nel3(H/D)/{(20/m)* Nerma2}+Nro/Nprrex

Fully baffled condition
Nemex=6.5(ne*"bsine6/d)*”
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Table 3  Powver correlation of MR215G impeller

Non-baffled condition

Neo={[ L2} [8SD?H} f
f=C/Rec+C{[(Cw/Rec)+Rec] +(f./C)“ ™)™
Re~=cPnplu

Rec={[In(D/d)}/(4d/AD)}Res
CL=0.215np(d/H)[1-(d/D)A]+L 83H)(ne/2)
C=[(0.14X0%0) 7840 25) 8178

m=0.27

Cr=1000(d/DY32(biD) 18X 07
£,=00151(d/D) CO=®

X=yn®7bsinSg/H

A=2In(DIdy/[(DId)-(/D)]
y=lnin(D/d)/(DId)T*

#=0.71140.157+[ne In(D/d)PE2}/{ ne®=2[1-(/D)2}

Baffled condition
Ne=[(L4x°) *]Nprax
x=2.8(Bw/D)ne’8(H/D)/Npma’2
Fully baffled condition
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Fig.8 Power diagram of MR215G
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Table 4 Powver correlation of HR603G impeller

Non-baffled condition

Neo={[ 122218 ID?H]} f
f=C/Rec+C{[(Cw/Rec)+Rec] +(f./C)“ ™)™
Re~=cPnplu

Rec={[mIn(D/d)}/(4d/SD)}Red
C=0.215xnp(cd/H)[1-(d/D)3+1.83(bsind/H)(n/2sin6)
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m=0.28
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X=yn®7bsinS/H
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#=0.711{0.157+[ne In(D/d)]°52H{ ne*52[1-(d/D)Y}
Baffled condition
No={(145) *Nerex
x=4.5(Bw/D)Nel3(H/D)/Nera?

Fully baffled condition

Nemex=2.26
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Fig.9 Power diagram of HR603G
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Nomenclature

b = height of impeller blade [m]
Bw = baffle width [m]
CL = parameter in laminar region [1]
G = parameter in turbulent region [1]
Cr = parameter in transition region [1]
D = vessel diameter [m]
d =impeller diameter [m]
f =friction factor [1]
fo = asymptotic value of f when Reg—o0 -1
H =liquid depth [m]
m = exponent [1]
n = impeller rotational speed Y
Np = power number(=P/pnP) [—1
Nro = power number at non-baffled condition [1]
Nemex = power number at fully baffled condition [1]
Ns = number of baffle [1]
Np = number of impeller blade [1]
P = power consumption W]
Res  =impeller Reynolds number (=cPrpii ) [—1
Rec  =modified Reynolds number [1]
T = shaft torque [N-m]
X = baffled condition parameter [1]
X = analogy parameter [1]
B = correction coefficient [1]
y =impeller dimension parameter [1]
n = correction coefficient [1]
0 = blade angle based on horizontal plane [1]
U = liquid viscosity [Pa-s]
p = liquid density [kg-m?]
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Power Correlation of Several Kinds of Glass-Lined Impellers
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Although glass-lined (GL) mixing vessels have long been used in industry, power correlation equation for GL impeller has not yet been
proposed as a basis for GL mixing vessel design. Therefore, this paper attempts to correlate the power consumption of pfaudler, Twinstar,
Twoblend, and newly developed MR215G and HR603G as GL impellers. The power characteristics of beavertail baffles and delta baffles
developed for glass-lined mixing vessels were also evaluated. Pfaudler, Twinstar, and Twoblend could be correlated using the correlation
of propeller impeller. The MR215G and HR603G could be correlated by modifying the correlations for the GD220 and paddle impeller,

respectively.



