O Vr—J3—E VEDEATES)HhDERE

BIIFSHE - MR - FEST - ZHES

PHEIEXRT 6 - MEIFEL 466-8555

B e ETHEAIRX fEHIRRFTHT

*—J—K g RS Bh% dvy—J42—EVR st

FEABEEI B INza 7y — T2 —EVEDIRMESAMNRE SN ChET, aV7—J4—EVE
DENIFFFLRIRTH S —EVEDIEHFEESNEFREETHL LEZ ONTE. TD=8H, FHBLEINIK
AIE SN TLVEL. AR TIE, 27— T2 —EVEOEESIHBATAEL, 27— TJ2—EVEDEHEK
(F&H - FRIDK Kamei et a/.,1995, 1996) ZIEIET 5 & THERIRETH A EMBHLMNIESIT = EBIT
IEERA Y DiFE, RushtonZ—EVBEEHELTaVy—T4—E VEDEHEIEH0. ETH o 1=

L]
SIEFHHIZ RN T, 2 E CHRICHE S CE 7RI
BHENCT ¢ AV RO 2 —E U3 Th 5. HHHHE N~ HiE
RENZKIENT 4 A7 D 2 D, 0%, FHEERICLY
STADFHENI B S ND. L, ZORE, PHREEmIC S+
T R UL LIRS, HFTEEORTARE 5. 20
BSIDIE TNIIRIEFLOWNC L 2 DO TH 2D Z L 1XFRAIC
B BN STV D (Mochizuki et al., 2008). & 2T, TRARHRHIC &
FOB R S ST DT A Ay /N —H7)5BA%E S 4U7=(Saito et al., 1992).
AR =BT 2 2 & T, BRI O T ITE
XIRU, EOBMERTAARDTZOIZEWEZ X "D, £ T,
T NEMRDTDIIASA, TEEN LIIREFFoa v r—
TE—E VBB I, ZORIE, AH SR L FERRC, @
SUSOBHEFTEEN )OI F AR Z &3 TE S, LnL, avyr
— 7 — RO MERRIR ORI )34 — e R L AR
ETHDEEZ DI, FEMICIIMGT SN T oz, 2T,
AT, ETHERRRO L —7 2 — B U ROFEEN ) A
/oL L bic, BYMEROINEZRT 22 2 L L
AT B — RO ROHEREI I T0ER) S FERED
& DI S OB HEREE(Kamei et al,, 1995, 1996) 2 T#H+ % = &
ZEZ T BIFO ORI, /SRR TR, e
TELT 7V RT—H, T UA—RORAED 2 BOSMRIEE, X
DIZITERBUAECATE 7 LT 2 OO AFTESE) ) 2 i8A L
A 7 VAECTHEBET % 2 & ASATRE T 5 (Furukawa et al., 20133,
2013b). T2 —T7 F—EVRITH LT, B S OB R
HROERIE L LR/ NT A—F ZAEETHZ LIZEY, 3y

il

WJ

)

Table 1 Correlation of Kamei et al. (1995, 1996) for paddle impeller

Unbeaffled condition
Neo = {[1.27FUBR(DH)I}H
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Ne=[(L+x) *INerex
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Figure 1 Dimension of concave turbine impeller
Table 2 Experimental conditions

No. D[mm] d[mm] I[mm] bfmm] dD[] ne[-]
(0} 120 %4 23 19 0.78 6
@ 120 78 19 15 0.65
(©)] 120 79 20 16 0.66 4
@ 120 55 14 10 046 6
®) 185 9% 23 19 051 6
()] 185 78 19 15 042 6
@] 185 79 20 16 043 4
®) 185 55 14 10 030 6
© 240 9% 23 19 0.39 6
(10) 240 78 19 15 0.33 6
) 240 79 20 16 033 4
(12) 240 55 14 10 0.23 6
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Table 3 Geometry of concave turbine

d[mm] 1 [mm] b[mm] ne[-]
@) Y1 23 19 6
(b) 78 19 15 6
© 79 20 16 4
@ 55 14 10 6
© 75 19 16 2
@ 76 19 16 8
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Figure 2 Power number at fully baffled condition
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Figure 3 Power number at baffled condition
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Figure 4 Correlation of power number for condition (5) in Table 2
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Table 4 Correlation of concave turbine impeller

Unbaffled condition

Neo = {[1.27447/[8d (D 2H)[}f

f= CuRec+ C{[(C/Rec) + Reg] 1+ (f./CYUmy™
Red=nd?o/u
Rea={[zin(DId)]/(4d/D)}Req

CL=0.215np(dH)[1-(/D)7+1.83(b/MH)(ny2)13

Ci=[(1.13X197) 78+ (0.25) 7978

m = [(0.518X °2)78+ (0.333) 78] V78
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Baffled condition
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X = 45(Bu/D)NE*S/Neme? + Neo/Nemax

Fully baffled condition
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2.3 WEIELN Rey TOEYHHERE

WAL  Rea OB/ HAIENE Table 2 | 2R L= 4 COZHIHT LT
1Folz. AT LT Table2 | TR LIZEAEDP, 4:44:5) & (7)
OHIEREREZZ N Figure 4 & Figure 5 (2R L= 7233, Fig. 4
VZIESHE) T Lc 2y —7 2 — eV 3 L [ASHED Rushton
H— b VA AW CRIE SNB b R Ui, miAP oS58
TR L, S R Y (ne=4, Bw ID=01) D=1 ir—7 4 —



UV BB A I EIUR LTS,

HRERIE LD8GE, 2 ir—7" 4 — e L BOB UIRSHED
Rushton 4 — &3 & [RIRREE S > 7203, FREHAT 0 DA 13 05
B Chote. —T, v r—7 42—V ROTEERE L
RIS TH OB B HEE LI-AHEEE £10%07#T
KL —BLTe. 2L, BRI COBY A > T /i L
TR ERT 22 A FHEI THELT 2 DI LW O TETO
FEVE L TND, A CHER LT-FIREA Tabled |29, AHSE
W&, BHFLOETFEAOIIER LV V- Z S EEST2 L
EZ bbb,

&

AFFETIE, v ir—7 % —E L ROB A TR L

K ORBERAT ) ONHEMfRHEHRRECHIE L7e. SR D5

Tl FERTRBERGA D DRR IBERG £ CIRIA G- CEL)

A WE Uiz, ZOREE, BIHH 08B E: —EET 5 2

LTCav =72 —E ROBOMBINRETH D Z L3

Drofe. B, FANED Rushton #—E VR EMIKRL T, =227
—7 2 —E RO 05 5 Th T

Nomenclature

b = height of impeller blade [m]
Bw  =bhaffle width [m]
C  =clearance between bottom and impeller [m]
D  =vessel diameter [m]
d  =impeller diameter [m]
f = friction factor [—]
H  =liquid depth [m]
| = impeller blade width [m]
Ne  =power number (=P/onc) [—1]
Neo = power number at non-baffled condition [—]
Nerex = power number at fully baffled condition [—]
n = impeller rotational speed 59

ns  =number of baffle plate [—]
np  =number of impeller blade [—]
P =power consumption W]
Red = impeller Reynolds number (=nd?o/x) [—]

Rec  =modified Reynolds number (={[z7n(D/d))/(4d/fD)}Req) [—]

T  =shafttorque [N-m]
X = parameter in Eq. (4) [
u  =liquid viscosity [Pa- 9]
p  =liquid density [kg - m?d
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Since the power consumption of a concave turbine was thought to be the same as that of the Rushton turbine, it had not previously been
studied. In this work, the power consumption of a concave turbine in a flat cylindrical vessel was measured, and the power number of the
impellers could be correlated with the modified equations of Kamei et al. (1995,1996). The power humber of the concave turbine with

baffle was found to be half that of the Rushton turbine.



