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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.

1. B FUeHE g fFEHY 718E Tt fA
AAe A5 R AE 35 A% ddol AAs
HrrlAolMe AA4ALHCFD)E o143 A7 AT §§ /Hed A JeiFI Yo FFAH
= H3 109 9 B9 AEEe Foa oz s & B HE/AY Heddd: R AAdY rld=e
vEA £%2 wAsEon Z4E GERd By oy U% 718 Aoz Jg=Ean I’
2 LESU DNS$ M2e 71¥e o8 dag @ A Bl Aesx sle 48 #3484 I2ads
27} 2Ueldoz AYHT o] AZHANY g8 = ST FobY HEAA /F54L AN AP
Aol t& FuHT Q& Aotk g Z2aYPs gutAd /ESHS dNHes ®
F oa4sy] fg geay zrades g o
— - N yguze 99¢ 78 Qom, A AZe
e e WA AEAle 1 2857 e SR s
- FABYTAI P1GTA FAlolet?

-252-



T g7 HEg f48 A
48 =2gey duzi(impellen® 717 %594
o] fEaME B3t ddele A M F/F
HEEY BAE serstnA §i,

£ A3 AddAd % DAMe BgadA A4
o2 HANUM 25 9 9 o FAE 4
A7l 488 @l o FEUME BHEAYE oA
nFES o8 oF A, 53 94 - ¥ § ¥
Helo] 88 FAEZA AHEHTL U ‘F%“’—Wﬁﬂfﬁ
dde] Hee A Hdud Fdzdge 918 0 52
§ giojry B APt Z2day ‘é@ﬂ% 7}

A £5YMY FFEALS 48 ZR I Fluentd
A}%SM HMalgdon] <z Fa AA Hee
Halrt 55 vlAs 9%E AERges oF
o g MANMSE e 848 mEh

B A7 B3 AANSE HalAA HAUPe
A BAE QolBn ol Edz 9 ud
zzddy 4HdE AFsied o 712 deolEE
HAFenzt ol et

2 d7oMe g2 -8
5

)

2. MUY R dAEs

dde WEFE 2e A4 UM E B8
Ad #He Bl §% BUEAe d4HA ¥
& gAY ANg ZeAMes 78 & g 4EA4
FA9 5L Aujste A%RE 2 £5F WS
olgdld dAY ZAEER HyAshe FEAL Av
F4g Fad g3 go] HEHT

o

~%‘—t’-+v-(pv,)=o )

L(ov,) + v (eV, V) +20x V,
+RRPX ¥ = —Vp + V-,

2

4@ 28 FuEe F7b FES 3 dAE

Coriolis forceol 2 ¥ WiAE f4doltt AQ)e AL

Ao} KA AFE AL o &
dge WEREe dRE OR

8 dERYe =¥t v dEAEY AR

EALE AE dRREES ¢ H}F’} fe, & 47
e b REHY k- e FHEFE AHEHAT
29y Jddady dAE A5 288 4

S WHHEE A3 PPl BRY WHES 2T
ok sl Be 49 Wz A8 4 weEe Ay
of g SYY G Yrh= vl

Fand =
et & LFAE I § 2239, 9 4P
EE S IRE

m@
g

3.4 29 % Y
3.1 Al 29

Aatel] ALRE el rjEYe SASTE Brpm
ojn} #B Al 03m HAZL 23meln, YTt 3
A9l =adad ¢dejelrh Table 1o} Foizl YA
2] MAMSES ol&dlel whAd & gHE 7§
T, $7 10 “olxm =iy 10% FA C4 ¥
Hog ojdelE A =8 9N Y+de &
2 210[m*/min} S BEshe] Yabziel GIA AU

54 12 Iedhzibackward sweep)gold 2E
z2He] 7jRe] He} olF wHog 2d 28 AP
Az forward sweep)d, ¥ 32 A H(straight)® ol
o} may A . E8zHsweep angle)d Table 1o &
olA ¢tk 2d 4% @AY m=dels Y 14
alg) W9 2A Fged, olF B mEdold dig
gare woitl 24 58 29 19 @A 474E &

-253 -



Tabet 1. Design parameters of the model impellers

Blade angle Chord length
Model No. Sweep
hub tip hub tip angle
Model 1
732 | 1149 | 026 01 54
(backward) 5
Modd 21 o | 1149 | 026 | o1 54
(forward)
Mode 3 5732 | 1149 | 026 01 0
(straight)
Model 4
573 . : 0 5
(wide chord) 5732 U 0.26 80 4
Model 5| eoma | 162 | 0% | o1 54
(angle)
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Fig. 2 Geometric configuration of the model impeliers
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Model 1

Fig. 3 Axial velocity contours (Model 1)

Model 2

Fig. 4 Axial velocity contours {(Model 2)
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Fig. 5 Comparison of the velocity magnitude
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Fig. 8 Comparison of the radial velocity distributions

Tabel 2. Calculated results

Model 1 | Model 2 | Model 3| Model 4 | Model 5

Moment

N 33867 | 38471 | 347.%4 79153 588.73
N-mj

Power (W] | 12413 1410 12738 | 20011 | 21578

Force (N] 12102 | 8975 | 12897 | 19155 | 15898

Flowrrale | 15050 | 11538 | 13286 | 17818 | 16232
Lmy’/min}
Angle of A oor | o | s | 2a | em
incidence[Deg|

Efficiency(©9) | 40 | 281 L 46 317 | %8
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Model 1 (wd=3)
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Fig. 7 Comparison ofAthe velocity components
(Model 1)
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Fig. 8 Velocity distributions along the axial distance
(Model 3)
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