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Reducing the Axial Thrust of the Submersible Motor Pump
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Myeong-Jin Jeong Won-Mo Kal Young-Ja Lee

ABSTRACT

The submersible motor pump could have much more merits than the general pump such as
higher exhaustion head, narrower installation place, lower noise due to operating in the water and
SO on.

But, so far, hydraulic mechanism of the axial thrust at impeller was not analysed quantitatively
and so it is very difficult to solve the occuring problems.

Therefore, in this study, we aimed to minimize the axial thrust acting on thrust bearing of
submersible motor pump through the analysis of hydraulic mechanism of thrust and design rivision
of impeller. -

Test carried out on the pump with an impeller 92mm in diameter, 6 balacing holes 10mm in
diameter, showed the thrust is reduced by about 86% at the normal operating point.
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Table 1 The destruction ratio of thrust bearing

BAE Wojg sheadlol S 5389 HY¢ A8
o, 71 T $ERIHEL BAFYS 273

A A9e F3e 1 a3 BAstaA Yk
2 AZAE HojElel ot
2.1 222E wojgle] siiulg

table 12 U} #FRSHAZAANZF shie A
ggo g 19741990, 1.4—1990.12.31) AHeAre 4
2| 83l 23l FEldt AEY F5% o]F 22
E Wojle] ai&o] ot udoz st g A
9 T%E 28 2 wEEleS JeRd Aol

capacity(HP) 5 1751012234 |5/]7]A
total 60 | 95 | 81 [ 76 | 73 | 26 | 33 | 21 12 8 | 445
destruction 31 5 3 7 4 4 5 6 5 2 44
% 83 190 | 37192 55 |154152| 286|417 |250]| 99
9 Tableol ] BT 2222 vojgls] stafo] 3 B 4 Uk
3o £2E ¥ rt A5 dal o 10% 1 (U2-U)
& Afstm gon, diz Augdel 2452y To=(AA) g =1y ()
Fulgol Eo8 BHPoYoIAE Hfulge] 15— -
2%24 098 ol ok ol gl Wz Thi=(A—A) 57 @
UrE A2 B394 B230] aA Hu o T=Tb—Thi . 3)

w2 3 FFEE AXE Ao 71Wshke Aog £
Se%. A= P27t s weh 3 93
LB 2E Wo|3Y SERAT U 478, o)
wet 23] AzhEn g AE wojgle] matEst
7} g7E s

2.2 F3EA) T
2396 Q29 HuaNs FE 448

£ 3l Ask K47} Jalel S
o) wigjol s A, 1 27)% chest ol v}

2
1o
Ho
o
ot

S=ELORMES|X| Mi7H HM2E ‘9241 6%

q7)M, T:5F3(kg)
Thb: g9 3o Agsh= 254 (ke)
Thi : = A Fiahe 253 (kg)
Hv : 8= A4 (m)
A, L 998 YF7x1e AAR A (em?)
A9y I FAA Y FHHF
(cm?)
Ag @9 HAaRe FHHA(cm’)
U, : 948 9739 F4=(m/s)
Us @ 998 2289 245 (m/s)

9 AN @ = YT EFFES A At

43



B, 22, 019X}

Ae Qe Aus Fro) ek AU AE 2
olofatnl, & AN AL AF Folt B Y
oz Wiy B& AXsuA s, wiky &9 44
g AslolE vy B9 A3 259 4738 23
g 4ash Uk Aoz Juy Fuol s
%30] gud Avel Agee 24t an,
ot Qe 4247 Aoly3t YUY uFRole)
S99 Aol o ol F7 aolet ¥ &
o, oleig BAZLH thest 2e Ho| 4T
o $328 AAsY & U Aol A3 4 9

.
T
anZZ aDrrh “4)

9714, niufdd & 5
2

Dr: Q=# 92917 A%(mm)
bACI YT Jue] Barete] EM(mm)
NN A 35 a g Fa7) Slste] ARg Hzo)
ANASE ielste At gt 2 (d, n=
6, Dr=47, b=0.4, d=4,6,8,10,12)
d=4d9 «<1.3
d=6Yn} 2<2.9
d=8U" a<5.1
d=104d « <8.0
d=12¢d «<11.5
&8, d71] F¢ aghE YL 5o JTe 1)
A7) gton] %38 Az A7} 2 W
Paytolon, o ghe APL E3l AF
.

34 €

3.1 A98A 2

2 A% AME $£FESEHELE 15HP 12Stage
2 EE8HE P6olL, 1 F8 2H2 table 29 2Tk

44

LA 23S S5 Jot, HPE B9 23
& N8t 7o) 2EdE HA)
3tk Agubgo A 71EHEZE Ao AA
FRAN HLFA AR oR FRE A A
VN EEGET ) 588 2Asa, /1BHE
o Qdejol 24z A% 4, 6, 8, 10 12mm2] ulgty
£S5 oh4 Ao Bu AFoE dHE WA
WM EERE 2 £38E S48 vlasy
=8
Fig. 1& 4349 sigkzoich
Table 2 Specification of submersible motor
pump

ltems Specifications

Capacity 15HP

No. of stage 12Stage

Operating point | 12kg / cm? 0.176m® /
min

Ns 256

Type Turbine

Impeller dia. 92mm

@ Triangular weir
® Load indicator
® Water tank

@ Loadcell
@ Submersible motor pump
® Pressure gage

Fig. 1 Schematic diagram of experimental
equipments
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Fig. 2 Head and axial thrust
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Fig. 3 Head and flowrate
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