RERDRHITEBNIHT Hikm S DFE
DOBRAAA T - gt - 110508 - AIESe

ZLBIEXRE 46 - WEIFRL 466-8555 L EmhiEFIXEIZSFATET

F—O—k {5 RS Bh% R KRE

BARDIRIHEA —h—IZ & > THRE SNTFELORE2MU \ FILEDEIFTEEAICH T HRRES DB E BT
L1z Y9 RTLY FBLUTILY—URIFE HiHEROE &b & ke SHAE URRE (H=b) TIRFT 5L Y &
HE SHAKELVGE (H=130F2%) DAHEEEREN B M o 1= (Kato et a/., 2015). £ T, ik (Kato et a/.,2012)
TIRELEFHEEXZBEL, REAEL LI-BEIZE b rIaea s a1 L 1=

]

TR IR  OFRENHET 2725, 1980 AFREEH70
5 1990 FARATIATHNT T HARDHHHE A — 7 —DBHFE LT
Figure 1 {TRT~ v 7 27 L2 R (EAEBIR T v & AR,
TN = (R PREREE Y ) 2— 3 y) BROA—$—3
7 A MR205 (P36 () e LM 2 B b
B MHIN AR LM A — T2 TR B A — T —
THE L DOFEE BT, FFITERRRE L GREISITN5.
TR, 25 B ORIE(Kato et al., 2015)i 238V YT, ZH B O
IV I AT L RBLU/L =13, Figure 21T~ X9
VIR S AR DNEEPERER BV LA L CnD. E
A== Lo TAPEROHEINC L D, BT EORR TR
AIHECH D LITE 270\ B B O LT KB O (Kato
et al,, 2012)i A5 (Kamei et al., 1996)35 L U & (Hiraoka et al.,
1997) 1RG4 LT B A AT L TR Y, RS 2L L T
HEN BN ATRRIZ 72 o TD A, NI ZRR>TIEA— D —D

|'| _ -

1] L

k— d —

—
—/
o
]
PR—

d d
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Fig.1 Schematic diagram of large paddle impellers
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Fig.2 Streak line of Maxblend impeller
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Table 1 Correlation for large paddle impellers (Kato et al., 2012)

Unbaffled condition
Neo = {[1.2AFVBR(DH)[}
f=CuRec+ C{[(Cr/Rec) + Reg] *+ (f./C)mym

Red=nd?p/

Reg = {[7zin(D/d)]/(4d/AD)}Reu
CL=02157mp(d/H)[L-(/DYA+1.83(0/H) (ny/2)!3
C=[(1.1X 29 78+(0.25) 7578
m = [(0.71X037)78+ (0.333) 7] V78
Cr=1000(0/D)3%(b/D) L 18X 97
f..=0.0151(d/D) COX®
X = me*b/H
/3= 2In(DId)[(D/d)-(d/D)]
y=[rin(D/Id)/(ADIdy’]**
17=0.711{0.157 + [, In(D/A)] 5134 ne®S 1-/DYA}
Baffled condition
Np= [(1+x3) ] Nprex

X = 3.0 (Bu/D)NeHNern? + Neo/Nere
Eully baffled condition
Nerax = 5.0(b/d)07

Table 2 Geometry of large paddle impellers

F UYL % Table3 12”7,
Table 3 liquid properties

Impeller d[m] b[m]

MAXBLEND(MB) 0.098 0180  MB(1)
0.129 0180  MB(2)

FULLZONE(F2) 0112 0.159 Fz(1)

0.113 0.186 FZ(2)
Supermix MR205 0.132 0.140 MR205(1)

0.130 0.151 MR205(2)
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liquid p kg mI i [Pa-s]
desalted water 998 0.00106
starch syrup solution 1097 0.00249
1143 0.00421
173 0.00782
1231 0.0150
1269 0.0475
1307 0.178
1336 0.620
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Fig.3 Correlation of turbulent parameter C
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Table 4 New correlation for large paddle impellers with flat bottom

Unbaffled condition
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Fig.5 Power correlation of MAXBLEND(MB(2):flat bottom)
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Fig.6 Correlation of parameter Ne/Npmax
The symbols are the same as in Fig.4.
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Fig.7 Power correlation of MAXBLEND(MB(2):flat bottom)
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Fig.9 Power correlation of Supermix MR205

(MR205(1):flat bottom)
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Fig.11 Power correlation of FULLZONE(FZ(2):dished bottom)
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Nomenclature

b =height of impeller blade [m]
Bw = baffle width [m]
C  =clearance between bottom and impeller [m]
D  =vessel diameter [m]
d  =impeller diameter [m]
H  =liquid depth [m]
Nep  =power number (=P/ond) -]
Neo = power number at non-baffled condition [—]
Nemex = power number at fully baffled condition [—1

n  =impeller rotational speed 9

ng  =number of baffle plate [—]
np  =number of impeller blade [—1
P =power consumption W]
Red =impeller Reynolds number (nd?o/z) [—]
T  =shafttorque [N-m]
u =liquid viscosity [Pa- 9]
p  =liquid density [kg * m?¥]
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The power consumption of several wide paddle impellers developed by mixer companies in Japan was measured over a

wide range of Reynolds number, from laminar to turbulent flow regions. We must study the effect of liquid height on the power

consumption of wide paddle impellers, because the mixing performance of wide paddle impellers (Maxblend and Fullzone) with H



(liquid height) = 1.3b  (blade width) was better than that with H = b (Kato et al.,2015). The power consumption of some wide
paddle impellers examined could be correlated by using author's expressions (Kato et al.,2012) with the coefficients modified in

this work under wide range of liquid level.



