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Abstract

In order to study the influence of throttle valve structure parameters on the cavitation phenomenon,
through the CFD software on the throttle valve internal cavitation phenomenon simulation simula-
tion analysis, and the key geometric parameters of the valve body hole radius size and seat cham-
fering length for the response surface optimization design, compared with different openings opti-
mized throttle valve structure of the internal bubble volume, the size of the bubble volume at the
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valve port to ultimately determine the optimal structural parameters. The results show that differ-
ent valve body hole radius and seat chamfer length from small to large changes in the size of the
bubble volume generated by the cavitation phenomenon show a different trend, increase the length
of the seat chamfer and reduce the length of the seat chamfer can be very good inhibition of cavita-
tion phenomenon. The research work has certain theoretical significance and engineering practical
value.
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Figure 1. Diagram of the practical teaching system of automation major

B 1. 3R AR R RS E
BSHE AR WIE N R S B R K™ B A B H VIR R U I ot AR
SERRABIE LT A 0 AT LT A0 ) IR 7 A o BT daX — AR A, BEt A AN TR Y b A
R, BRI 57 R4 1

Table 1. Analog simulation scheme
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Table 2. Grid independence verification basis table
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Figure 2. Internal flow field mesh model
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Figure 3. Internal flow field cavitation volume fraction

3. AERRIAE LR SH

N 4 ARG TR AE R — B B R, SRR I B o E] 4(a) TAE T I IR
R m B, R R BRI AL, B KR 719 4.33 MPa, R RS A X 773 43 A d/ME
3.58 kPa. & 4(b) it BARALTIR R AR = B, 1R IR AL 788 e A 22 R i X 3, KR 10N 4.4
MPa, it 250 X 3385 N Ese/IME 4.61 kPa, 1] 4(c) e I 5 i iR 1K ) = B, TR AE 1) T A
JE S SEAR A Y DR IX 3, e K J0oh 4.44 MPa, XRS5 AR X 35 1K 389 N Ee/IME 3.61 kPa.

DOI: 10.12677/m0s.2025.142175 557 e RSE TR


https://doi.org/10.12677/mos.2025.142175

IR

-2 . contour-2 contour-1
Total Pressure (mixture) Total Pressure (mixture) Total Pressure (mixture)
6

18e+06
68e+ ¥
3.47e+06 .52e+06
3.25e+06 .
3.03e+06 .
2.82e+06 . 86e+06
2.60e+06 :
2.39e+06 .42e-
2.17e+06 . 20e-
1.95e+06 .
1.74e+06 -
1.52e+06 g
| 1.30e+06 -
- 1.09e+06 +10e
8.;ge+8§ .83e-
6.53e+ 63e-
437e+05 3a0ei0s ;
220e+05 § 2.25e+05
3.58e+03

(o) IR 44 (b)ekedk A1) (o) itk i AA(2)

Figure 4. Pressure cloud of internal flow field
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Figure 5. Velocity map of the internal flow field
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Figure 6. Parameterization of flow field structure
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Table 4. Response surface simulation design and results
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Figure 8. 3D trade-off diagram
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Figure 9. Validation of candidate 1 point results
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