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Analysis of dynamics characteristics of water injection pump
through the 2D finite element
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ABSTRACT

After drilling operations at the offshore plant to production to crude oil to high pressure. After that
time the low pressured of pipe inside when the secondary produce so oil recovery is reduced. At that
time injection sea water at the pipe inside through water injection pump that the device Increase
recovery so to be research and development at many industry. So developing 3-stage water injection
pump at the domestic company. A variety of mathematical analysis during the detailed design analysis
was not made through the dynamics characteristic. In this paper, a 2D finite element analysis is
performed through the dynamics of the present study was the validation of the model.
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Table 1 Materials of each part

Modulus
Mass Densit of Poisson's
P [Kg] [Kg/m% elasticity ratio
[GPa]
Coupling 225 7840 205 0.29
Impeller 14.6
Shaft 2125
7700 200 0.3
Seal 5
Sleeve 1
Balance
Sleeve 2.7
3. HoE F=

Hlojg Al A EM mas s 9
ato] 3D3A] =13l Ansys Workbench®¢} 2D
84 ZzQl EZ rotorE AMEERS] HWlojy A
10° N/mE 2&3le] Fig. 29} o] s)xS 83t
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A. 1st Mode shape B. 2nd Mode shape
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C. 3" Mode shape D. 4™ Mode shape
Fig. 2 Comparison the 2D mode and 3D mode
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Table 2 Comparison the 2D & 3D Eigenvalue

Mode 3D 2D Error
1 64.158 Hz 62.071 Hz 3.25%
2" 157.59 Hz 152.14 Hz 3.46%
31 219.76 Hz 214.16 Hz 2.55%
4" 305.26 Hz | 282.68 Hz 7.4%
Rdo] A sHoE ozl 5§y
1597N4Jr = ke 130INCE AAHE oy 7
& Table 33 Z%E} rpme] ®stel] whel BistE =
23 3 A s SA aAel AL stk A
Ldlof] 28 Hﬂ‘ﬂ%% T2 Wk} o] o
E v SAATE Hodde A B Ak
Tilting pad journal bearingo]”] wWizol| 443} 43|
ko] HlwA fAkek grom b= o} elfust
o dukA el Journal bearing & WjHtol o] A

o) glo.

FHEAR Qste] AHA|
Hu A 7S VIEes i34 )
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AN A FE= gk

a7 wZolt.

Table 3 Bearing data

Left side bearing stiffness and damping

Speed
(rpm) Kxx Kyy Cxx Cyy
(N/m) (N/m) (N.s/m) (N.s/m)
1,000 | 4.24E+07 | 6.80E+07 | 2.99E+05 | 4.46E+05
2,000 | 4.98E+07 | 6.80E+07 | 2.03E+05 | 2.59E+05
3,000 | 6.03E+07 | 7.50E+07 | 1.72E+05 | 2.03E+05
4,000 | 7.06E+07 | 8.32E+07 | 1.54E+05 | 1.74E+05
5,000 | 7.97E+07 | 9.10E+07 | 1.41E+05 | 1.55E+05
6,000 | 8.76E+07 | 9.80E+07 | 1.30E+05 | 1.41E+05
7,000 | 9.43E+07 | 1.04E+08 | 1.20E+05 | 1.29E+05
8,000 | 1.02E+08 | 1.11E+08 | 1.15E+05 | 1.22E+05
9,000 | 1.10E+08 | 1.19E+08 | 1.10E+05 | 1.16E+05
10,000 | 1.18E+08 | 1.26E+08 | 1.06E+05 | 1.11E+05
Ee Right side bearing stiffness and damping
(rpm) Kxx Kyy Cxx Cyy
(N/m) (N/m) (N.s/m) (N.s/m)
1,000 | 3.85E+07 | 6.03E+07 | 2.79E+05 | 4.07E+05
2,000 | 4.71E+07 | 6.25E+07 | 1.95E+05 | 2.43E+05
3,000 | 5.82E+07 | 7.06E+07 | 1.68E+05 | 1.94E+05
4,000 | 6.89E+07 | 7.94E+07 | 1.52E+05 | 1.68E+05
5,000 | 7.82E+07 | 8.76E+07 | 1.39E+05 | 1.51E+05
6,000 | 8.63E+07 | 9.49E+07 | 1.28E+05 | 1.38E+05
7,000 | 9.31E+07 | 1.01E+08 | 1.19E+05 | 1.27E+05
8,000 | 1.01E+08 | 1.09E+08 | 1.14E+05 | 1.20E+05
9,000 | 1.09E+08 | 1.16E+08 | 1.10E+05 | 1.14E+05
10,000 | 1.17E+08 | 1.24E+08 | 1.06E+05 | 1.10E+05
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Fig.3 Critical Speed Map
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Table 4 APl 684 Separation margin standard

Q-Factor(QF) Separation margin
QF<25 Separation margin do not required
2.5<QF<3.55 Requires the separation of at least 5%
Driving below the critical speed
minimum(%) =
126 - 6/(AF - 3) } - 100
3.55<QF - _{ ( ) }_ -
Driving More than the critical speed
Maximum(%) =
100 - {84 + 6/(AF - 3) }
weh] B dtrdo] Q-Factor Datat Table 5
3} gom, aﬂwm AR ) A% 4 nHAES

= QF7} 3558} AR 15~21% H-2lol7F &f
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Table 5 QF Data

excitation 1st 2nd 3rd 4th 5th
1x
3799
(rpm)
1x
10.56
(QF)
2 1936 | 7498
(rpm)
2X
9.864 | 8.223
(QF)
Vane 7x 2067 | 3959 | 6214 | 9115
(rpm)
Vane 7x
11.86 | 3.621 | 3.741 | 4.53
(QF)
Vane 1dx 1822 | 2888 | 4325
(rpm)
Vane 14x
3.009 | 3.169 | 3.546
(QF)
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Fig. 5 Root Locus Map
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