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A Numerical Study on the Effect of Blade Shapes on
the Performance of the Propeller-type Submersible Mixers
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ABSTRACT

In this research, the performance predictions of the submersible mixer were investigated. The variation of
the performance characteristics by changing the impeller design parameters were discussed through the flow
calculation results by using a commercial program, FLUENT.

The performance of the submersible mixers is related to the velocity diffusion profiles downstream of the
impeller and also the required input motor power to mix the fluid. In this study, the various design
parameters such as. the number of blade, the hub and tip diameters, the impeller blade profiles and revolution
speed of the blades were taken for the fixed values. The blade sweep direction, the chord length distribution
along with the radius of the blade and the inlet blade angle were changed to make different testing models.
The flow calculation results show the effect of the changed design parameters on the performance of the
submersible mixers and also give some helpful information for designing more efficient submersible mixers.
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Fig. 1 Blade nomenclature
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Tabel 1 Design parameters of the mode!l impellers

Model No. Blade angle | Chord length | Sweep
hub tip hub tip angle

Model 1

(backward) | 5732 | 1149 | 026 1 01 | -54

Mo 2 | o | o s | o1 | a

(forward)

Mode 3

(straighy) | 0752 | 1149 | 026 | 01 0

Model 4

(wide chord) | 5732 | 1149 | 026 | 080 | 54

Model 5 652 | 162 | 0% o -

(angle)

g AA sed, olF Fa m=dold Wy o
g5 Bgth 24 5= v 19 By gpe

[¢]
[e]
4

300lm’/minle 2 WEeA F GAZE WA
Zpztol dig 29 H4e Fig 2.0 Yeht

2
gl A%
2e A o

S8&4ol At

2 AFoM Aetkd
MUme 943 HE YUt olu
% 210[mY/min}& #YI SER

B
A

A=
2d5g

T P9 A48 0 5

Axe BPR Bl 2 984
g
A4 gl v m4
s A

< B v 84E Axe
dde APEAE
67707 o], AA BxRHSE 439747801tk

A7l AHed

WA 24mela 2

ou EPANE Furt e AARAE

0x

o

e ol
i 2o

b opoh 2 .
e ©
o

oo L £ N g
o

e g
N

Ry
|
d

Pell )
Iy

Sofl olxle gl met

Table 2 Calculated restlts

Model
1

Model
2

Model
3

Model

Moment
[N-m]

33867

38471

34754

79153

588.73

Power [W]

12413

1410

12738

29011

21578

Force [N]

12102

8975

12597

19155

1589.8

Flow-rate
[m’/min]

139.22

11538

13256

17818

162.32

Angle of
incidence[Deg]

521

7.01

571

2.31

9.73

Efficiency(%)

40

2.1

46

317

36.8

(@) Model 1

(b) Model 2

SR N33R, M2z, 2000

(©) Model 3

(d) Model 4

Fig. 2 Geometric configuration of the model impellers
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Fig. 3 Axial velocity contours (Mode! 1)
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Fig. 4 Axial velocity contours (Model 2)
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0.40 - x/d=3

—ua— Model 1 --e-- Model 2
0.35 - ---&:-- Model 3 -7~ Model 4
-—o—Model 5

Velocity magnitude [m/s]

Ermgeg

0.00 L 1 L
0.0 02 0.4 Qs a. s 1.0

(r-r )(r, 1)

Fig. 5 Comparison of the velocity magnitude distribution
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Fig. 8 Comparison of the radial velocity distributions
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Velocity magnitude [m/s)
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Fig. 7 Comparison of the velocity components (Model 1)
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Fig. 8 Velocity distributions along the axial distance (Model 3)
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