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Abstract—In the present study, power input in the totally baffled agitated vessels was compared systemati-
cally in connection with several previous studies and adequate power input correlation was found to be:

N,=7.09(n,)®"(b/d) (H/D)" for n,%"(b/d) <1
N, =7.09{ (n,)®7(b/d) }*7(H/D)" for n,%’(b/d)>1

Power number correlation was also formulated experimentally, which was dependent upon the position of
the impeller in the stirred vessels, as follows:

Ny mim = Npimar) — 2470, 2(b/d) 171 for n,'2(b/d)1"'<2.87
Nytmim = No(omar) =~ 7.06 for n,'2(b/d)'">2.87
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Fig. 1. Experimental apparatus.

1. Impeller 4. Motor
2. Baffle 5. Torque meter
3. Vessel 6. Recorder
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Table 1. Impeller dimension

Paddle

b/d=0.07-0.8

d=70 mm

n=2 34,6 8
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Fig. 2. Comparison of correlation equations of power num-
ber for 4-blade paddle impeller.
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Fig. 3. Comparison of correlation equations of power num-
ber for 8-blade paddle impeller.
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Fig. 4. Effect of b/d on power number.

paddle (d/D=0.41 D=170mm)

T AL

0 b/d=0.6
| {ob/d=0.3] 1

101F

Np [_]

I
* bjd=0.4

10° P rud

100

Fig. 5. Effect of n, on power number.
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AE de3 2vld paddle impeller?] 53 A5}
o} impellerst vl@a| A §A) Hohe AL At} 2
wid o]2]9] impellerell dsiM= o= Folup FL
A& Jeplln glz Hy/D=02594 A-H-EHA3}
N,3t%, Hy/D=0.2504 &7]ulbi 34 N,gh& viet
dch o] Aol B3 FHA Nycune o 2915 0,9
AL 3 29-& Fig 160 Jeridch $H A 57}
A2l doju}x] o= 290 paddle impellerg 25k
e Aoz JAAE 5 ok

Np(rhangv)(x:npuz for (b/d = 02) (22)

- wubol| A FRPALSEE 7] s 2
impeller& $-7)ulctoll 7174 sted 2 2shed] o] A%
FE44e HUEHE N BT} = Ae A3lE=
g A7 5 ok

2782 (H/D=0.25) o4 =4 N,3te 43817
Q&4 A QD (22) 8 014319 Nyune S plotdt
2% o] Fig. 170)t}. 3% b7} & impeller} n,=24] im-
peller& A st F2e| A3k vhs o2 A
A&+ Aot
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54 o]od A

Ni(changer = 2.47 0, *(b/d)*" (23)

3] 2-9) gho] 2.87¢] Y+ impellerdl| 4 2] ¥ x= 4
(23)0] &J31A 23 Nphongo =7.062.2 AR 314 =&
2& gske). Impellers &7|vjete)] wWlx3t o] SF4
FH45 N9 3o 24 o33} 72 4 (24) 9} (25)
£ ALY F oy ol A3 Fig 17¢] viehd A¥
&3S ATBASE 09982 AAH] i F A
FBRAE 22 USE & 5 ook & obdlY AES
24235 2 4 gl 2vld paddle impelleroll 443
T itk

Np(min) = Npimary — 2470, (b/d) 1™ for

Np(,,.,,,) = N,(,,.a,) —7.06 fOI' n,,”z(b/d) 1'71>2.87 (25)

4.d £

E Apolae GFY shtsie 2l wut
285 uAE o] el disiA AP} A
g3 2 AES 44k

b/d7} & impeller?] ¥4+ A4 B} Fe ghs
7HAH n,7F B8l vl2lE 7]l b/de] Aot 2A
sickebn Yzshs Aol 7bsalAle d/Dell A% FY
529 ol Aol 4 gigith TH Agold] ¥
38 n(b/d)e] 22 impellerdl A& 471 Wl &
23 o857 A=A 943 9 Ngke 438d B
= o7t e g2 FHehedl 1 0)99 cldelMe
Aizolofl oJ3tA] 9L F& ATAE Ik

7192] AFare] Ao} ¥ AP A} vH HE
£ 33} paddle impellerell #3 ¥ FHF &
#AE AEYc

N,=7.09(n,)*"(b/d) (H/D)"® for n,>"(b/d) <1
N,=7.09{ (n,)°"(b/d) }*’(H/D)** for n,>"(b/d)>1

= wuk impeller 38127} S8 <ol vl o Foll
A E 23S Yol

- ImpellerE Az}4EH 3 L7|njctadof 7}7}o)
e o EFIA5/ wWEseE e dxeld 2FA
43 impeller2%€ AAFEH 2 L7upd7ia] e
Azl oA AA=Hct

- Impeller& §7|ultel] 717te] Y& W S4 N3t
& AR EAEZAM Y Nae Ao 22 g il
t}.

- 20]'¢ paddle impeller} ¥ #3l= & impel-
lers} vl@sjA Al Aohe AE o4 F AL 290

sieta e x33A H1E 1995\ 2§

< o157t A%

o198 RAe olx Ao} e weke) ARE ehle
Ae Wstek

FH5 244024 e AL ASAHAG A
9),

Npiminy = Nptmar) — 2.47n,%2(b/d) 17
for n,'*%(b/d)'"'<2.87

Npmin) = Nptmary = 7.06  for n,"¥*(b/d)*">2.87

ARBI|Z

b  :blade width [m]

b, :equivalent blade width [m]

d :impeller diameter [m]

D :vessel diameter [m]

H :liquid depth [m]

H, :clearance of the impeller from the liquid surface
{m]

H, :clearance of the impeller from the tank bottom
[m]

h  :clearance between upper and lower impeller
[m]

K :dimensionless parameter [-]

n :stirred speed of impeller [s7!]

n, :number of impeller blade [-]

: power number [-]

: power input [W]

: Reynolds number [-]

: standard deviation [-]

: torque [N-m]

: time [s]

: density [kg * m~*]

: shear stress [N-m™']

: viscosity [kg-m™'s™']
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