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Fig.1 Schematic diagram of BENDLEAF and MOLEPAW
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(b) MOLEPAW(Re=98)

(3)BENDLEAF(Re=124)
Fig.2 Streak line at viscosity=40mPas after 15 rotations
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Table 1 Correlation of power number for large paddle impeller (Kato et
al., 2012)

Unbeaffled condition
Neo = {[L2AZYBLID?H)}
f= CuRes+ C{[(Cv/Rec) + Reg] + (f./CyLmym
Res=ncPo/s  Res={[zin(DId)}/(4d/fD)}Req
Cu=0215mp(d/H)[ 1-(d/D)+1.83(0MH)(y2)2
C[(11X 25)78+(0.25) 781178
m = [(0.71X033) 78+ (0.333) 78] 78
Cur=1000(d/D)3%(b/D) 1 8% 07
f..=0.0151(d/D) CO¥®
X=mLb/H
= 2In(DId)[(D/d)-(d/D)]
y=[rin(DId)/(ADIdy’"
7=0.711{0.157 + [np In(D/d)]*S2}/{ n,*>[1-(d/DY}
Baffled condition
Np= [(2-+3%)*INerx
X = 3.0(Bw/D)NECE/Nere2 + Neo/Normex

Fully baffled condition
Nemax = 5.0(0/d)>™
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Table 2 Correlation of power number for propeller and pfaudler impeller

(Kato et al. 2009a)
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Fig.4 Streak line of BENDREAF at Re=124
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Fig.5 Streak line of MOLEPAW at Re=98

Fully baffled condition
Nemex= 6.5( b sint8gd)L”

Unbaffled condition
Neo={[1.274F)[8> D?H)]}
f=CuURec+ C{[(Cv/Reg) + Reg] L+ (f-/Cmm
Res=nd?p/y,  Res={[zin(D/d)]/(4d/AD)}Req
CL=0.2157np(d/H)[1-(d/D)A+1.83(bsin @H)(ny/2sin )13
Ci=[(3XL5) 78+(0.25) 78] 78
m = [(0.8X037)78+(0.333) 78] 78
Cr=23.8(d/D)3%(bsin AD) 118X 074
f..=00151(d/D) CO*®
X = i 7bsintgH
= 2In(D/d)/[(D/d)-(d/D)]
y=[rin(D/d)/(ADIdy’]**
17=0.711{0.157 + [, IN(DIA)]S 1} n0S[L - (WD)}
Baffled condition
Np=[(1 + X3 ] Nprax
X = 45Bw/D)Ne*E/{(26 7)°Nere®2} + Neo/Nerax
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Fig.7 Streak line of BENDREAF Re=65
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Fig9 Streak line of BENDREAF Re=244
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Fig.10 Streak line of MOLWPAW Re=190
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Fig.11 Streak line of BENDLEAF at Re =104

TR RVEB & 72 o7 2 LT, BBIROMBI A E1ET
5728 Table 2 o> Cir Z3EHEIC A S £ 91 BREACIEIEL
fo. FOFER, Figl2 (TR T L OIEFIZ R <A D HHBESTERR
L, Ziv& Table 31Tz & HAASELIBEEIES FOEIZSE
ML, FERBBG CHEA SN DR BILIRIRTHD LIUEL, &
HOE TR LI

Table3  Power correlation of BENDLEAF

Unbaffled condition
Neo = {[1.27F)[80%/(D?H)}
f=Cu/Res+ C{[(Cv/Rec) + Reg] X+ (f-/CyUmm
Res=nd’p/s,  Rec={[7zrin(D/d))/(4d//D)}Req
CL=02157np(d/H)[ 1-(/D)F+1.83(0MH) (n/2)3
Ce=[(3X 15)78+(0.25) 78] V78
m = [(0.8X037)78+ (0.333) 78] V78
Cr=150(d/D)3# (/D) 118X 07
f..=0.0151(d/D) CO*®
X= " oH
= 2In(D/d)/[(D/d)-(d/D)]
y=[rin(D/d)/(ADIdy’]**
17=0.711{0.157 + [, IN(DIA)]°S1}4 n®S[1-(/D)YT}
Baffled condition
Ne= [(1-+x%) ] Nerex
X = 4.5(Buw/D)Ne8/Nerms? + Neo/Nprex

Fully baffled condition
Npmax=3.9

24 B—VR—OBI/ B

Figure 13 |ZE—/VAR— DB AEEZ . JERICR HRBES
WTRY, HHOEERY, 7 r_TIBIU3BLIERITE 541
BIROBEETRRETh o7, N RY—7 L1380, Eldko
oy AAETET 572 Table 2 oD Ct A FHMEIZ A D & 5 IR TH
FHECIEIE LT, Z0OfEE, Figld 173 K OIFERIZR<AED
MBI B L, % Table 4 (R U7z, SeSBEtaFoofE
13 2 TR bld DETHEMAIL bid DEHEE L TR LT
Table4  Power correlation of MOLEPAW

Unbaffled condition
Neo = {[1.274FVBR(DH)[}
f=Cu/Res + C{[(Cr/Rec) + Reg] 1 + (f-/C)Umm
Res=nd?p/44,  Rec={[7in(D/d)}/(4d/D)}Req
CL=02157np(d/H)[ 1-(d/D)?+1.83(0oH)(np/2)?
C[(4X 1978+(0.25) 78] 78
m = [(0.8X0373) 78+ (0.333) 78|78
Cur=23.8(0/D)3%(b/D) L Bx 07
f..=00151(d/D) C¥®
X =mp*o/H
= 2In(DId)[(D/d)-(d/D)]
y=[7in(Dld)/(ADIdy’]">
17=0.711{0.157 + [, IN(DIA)]°S 1} nOS[1-(/DYT}
Baffled condition
Np= [(Lx ) ]Nerax
X =45 (Bw/D)Ne"8/Nprme®? + Nro/Nerrex

Fully baffled condition
Nemax = 3.6(b/d)>




Re [—]
Fig.12 Correlation of power number for BENDLEAF
O:without baffle, /\:one baffle, [ :two baffle, <>:four baffle
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Nomenclature
b = heightof impeller blade [m]
Bw = baffle width [m]
D = vessel diameter [m]
d = impeller diameter [m]
H = liquid depth [m]
n = impeller rotational speed [sY
Ne = powernumber (=P/ond) -]
Neo = power number at non-baffled condition [—]
Nerex = power number at fully baffled condition [—]
ns = numberof baffle plate [—]
ne = number of impeller blade [—]
P = power consumption W]
Res = impeller Reynolds number (=nd?o/) [—1
= impeller period [—]
u = liquid viscosity [Pa - 5]

Re []

Fig.13 Correlation of power number for MOLEPAW
O:without baffle, /\:one baffle, [ I:two baffle, <>:four baffle

p = liquid density [kg - m¥]
¢ = angleofimpeller blade [rad]
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Evaluation of Mixing Performance Based on Streak Line Observation and Correlation of
Power Consumption for BENDLEAF Impeller
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The mixing performance of a BENDLEAF impeller was evaluated by the streak line visualization method developed by Inoue

etal. (2009a,2009h,2012). The mixing performance of this impeller was different from that of other large paddle impellers

developed by other Japanese companies. This impeller was able to mix highly viscous liquid with a shallower liquid depth. The

optimum ratio of impeller diameter to vessel diameter d/D was about 0.6 or over, and mixing performance declined when d/D was

under 0.5. The power number of the BENDLEAF impeller was correlated by the modified equation of the propeller and Pfaudler

impellers.



