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Optimal design of geometric parameters of diffuser inlet
under optimal working conditions
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Abstract: Through the determination of the best operating point of the well-used submersible pump,
the characteristic equation of the diffuser under the optimal working condition was obtained, and the
analysis shows that there is a certain relationship among the geometric parameters of the inlet of the dif-
fuser (the angle and width of the inlet). In order to verify the relationships among the geometric para-
meters of the diffuser inlet, 200QJ50 two-stage well submersible pump was selected as the research ob-
ject. By using the method of combining numerical simulation and experiment, 16 sets of submersible
pump models were established to study the performance change law and internal flow field of well sub-
mersible pumps under the combined changes of the diffuser inlet angle and inlet width. The results

show that when the geometric parameters of the inlet of the guide blade are selected in accordance with

ks B A 2020-09-17; {&[E HHEA: 2020-10-15; M4&HERAHE: 2021-10-09

P 4% tH hig e 31k hitps : //kns.cenki.net/kems/ detail /32.1814.TH.20211008.1001.030. html

EETH: Wil ARR A4 305 H (LY12E09002)

F—EEE N XA (1961—) 5, Holr s N, 802, AR 00 GRF 1R, 1iuzl88@ sina.com) , 322 AN F EH AR IS 5 MK A5
FEZEERN: E=3(1993—) 5 Hl kN, B 55 4E (2248439460@ qq.com) , FEE N F 25 A 1 A ER I A LA 5%



074

HEREDUDE T 7741t

54539 &

the characteristic equation of the same diffuser under the optimal working conditions, the hydraulic loss

of the diffuser can be reduced and the pump performance can be improved. Comparing the inlet place-

ment angle obtained by bringing the given inlet width into the characteristic equation of the same diffu-

ser under the optimal working condition and the corresponding simulated optimal angle under the inlet

width, the difference between them is within 1°,

it shows that using the characteristic equation of the

diffuser under the optimal working conditions to select the geometric parameters of the diffuser inlet has

certain accuracy, which provides a reference for the optimal design of the diffuser.

Key words: submersible well pump ;diffuser;optimal working condition ;inlet geometry;
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Tab.1 Combination scheme of diffuser inlet angle

and width
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Fig.1 Two-stage calculation domain for submersible pumps
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Fig.4 Performance curves of centrifugal pump
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under different inlet geometric parameters

of diffuser
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