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Fig. 1 Schematic diagram of mixing vessels

Fig.2 Phatograph of (2)GD220 (b)MR203 (c)3stages pitched paddle

Table 1 Geometry of impellers in Fig.2

d[m] b [m] B, [m]
(a) 0.13 0.166 0.018
(b) 0.12 0.166 0.018
() 0.075 0.010 0.018
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Table 2 Power correlation of GD220 impeller

Non-baffled condition

Neo={[ 122418 /DXHI}
f=Cu/Rec+C{[(Cv/Rec)+Reg] +(f-/C)/my™
Re~=cPnplu
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Baffled condition
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Fully baffled condition
Nerax=4.1(b/d)0%
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Nomenclature

b = height of impeller blade [m]
Bw = baffle width [m]
C =clearance between bottom and impeller [m]
C. = 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]
foo = asymptotic value of f when Reg—00 [—]
H = liquid depth [m]
Kia  =volumetric gas-liquid mass transfer coefficient [
m = exponent [—1]
n = impeller rotational speed Y
Na = geration number (=Q/nd®) [—1
Ne = power number(=P/pn%) [-]
Neo = 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]
n4m  =dimensionless mixing time [1]
P = power consumption W]
Py = power consumption per unit volume [W-m?9
Pw = power consumption per unit volume under no aeration
[(W-m?]
Po = power consumption under no aeration W]
Py = power consumption under aeration W]
Pav = aeration power consumption per unit volume
(5pgHQV) [W-m?]
Py = agitation power consumption per unit
volume under aeration [W-m?3]

= gas flow rate [m3-s?]
Res  =impeller Reynolds number (=c?np/u ) -1
Rec  =maodified Reynolds number [1]
T = shaft torque [N - m]
tm =mixing time [s]
X = baffled condition parameter [1]
X = analogy parameter [1]
B = correction coefficient [1]
y =impeller dimension parameter [1]
n = correction coefficient [1]
i = liquid viscosity [Pa -]
p = liquid density [kg - m¥]
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A large two blade paddle impeller GD220 was developed for aeration agitation, and its performances were evaluated by measuring the
power consumption, mixing time, and aeration power consumption. The mixing performance was equivalent to that of similar large paddle
MR203. Inaddition, the impeller blade tips were retracted and provided with cutouts, which made it difficult to form cavities during aeration,

and the aerated power consumption was not reduced much.



