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Tablel Geometrv of impellers

dm] bm]
Rushton turbine (RT) 0.0715 0.0143
Paddle (P) 0.0801 0.0161
Pitched Paddle (PP) 0.0923 0.0177
Propeller (PR) 0.0729 0.0184
HomeBase (HB) 0118 0177
Fullzone (F2) 0113 0.160
Maxblend (MB) 0.109 0.180
Super-Mix MR205 (MR205) 0134 0.140
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(a) gd=0.0025 (b) £d=0.0062

(c) 4d=0.0125

Figl  Paddle imperller with element roughness made by 3D printer
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@ ‘ormal (no bafﬂe’)

(@ normal (with baffle)

3 roughened (no baffle, front side)

@ roughened (with baffle, front side)

5 roughened (no baffle, back side)

® roughened (with baffle, back side)

(7) same blade thickness (no baffle, front side)
same blade thickness (with baffle, front side)
(@ same blade thickness (no baffle, back side)
1 same blade thickness (with baffle, back side)
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Fig.2 Relationship between power number and Reynolds
number for Rushton turbine
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(2) normal (with baffle)

©) roughened (no baffle, front side)

(@ roughened (with baffle, front side)
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(©) roughened (with baffle, back side)

(7) same blade thickness (no baffle, front side)
same blade thickness (with baffle, front side).]
(9) same blade thickness (no baffle, back side)
same blade thickness (with baffle, back side)
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Fig.3 Relationship between power number and Reynolds
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Fig.4 Error in correlation of power number
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Fig.5 Effect of element of roughness on power number

for paddle impeller
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Nomenclature
b = height of impeller blade [m]
Bw = baffle width [m]
D = vessel diameter [m]
d =impeller diameter [m]
H =liquid depth [m]
Np = power number(=P/pnc®) -1
Nro = power number under non-baffled condition [1]
Ns = number of baffle [1]
Np = number of impeller blade [1]
P = power consumption W]
Res  =impeller Reynolds number (=c?np/u ) -1
T = shaft torque [N - m]
&£ = element of roughness [m]
7 = liquid viscosity [Pa - 5]
p = liquid density [kg/m?]
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Although there are many papers of the mixing power consumption, there is no paper that quantitatively discusses an effect of

surface roughness of impeller blades on power consumption. In this paper, authors experimentally verified the effect of surface

roughness of mixing impeller on the power consumption by machining the surfaces of various impellers to mimic rust and

material changes. As a result, the ratio of surface roughness and diameter of the impellers had no effect on the power consumption

when £/d<0.0125.



