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Flow characteristics analysis of constant flow control valve
based on AMESim
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Abstract: To study the constant flow mechanism of the constant flow control valve, the influence of flow
area and gradient on the characteristics of constant flow control valve are analyzed based on the actual
structure of a certain type of valve. Firstly, the mathematical model, the control theoretical model and the
transfer function block diagram of the dynamic system are established to quantitatively analyze the influence
of these factors. Then the AMESim simulation model is established, and the influence mechanism of these
factors on the steady-state and dynamic characteristics of the valve is analyzed. The reliability of the
simulation model is verified by the experiment. The results show that there exists negative feedback
between stages in the constant flow control valve, which compensates the pressure difference between the
two sides of throttle and reduces the flow adjustment deviation. Adjusting the flow area of the pressure
compensator can improve the steady—state characteristics of the constant flow control valve. Adjusting the

flow area gradient of the pressure compensator can significantly improve the static and dynamic
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Fig.4 Structure of constant flow control valve damping
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2 A R R A R
Sy

R 4 32 56 309 28 18 3 %) A a4 o 1 3 [
W6 TR o A B 43 SRR B i b 0
ALK K K SR m] g e 348k 1 4 ]
eI K BT . 9 O IR F L CRIE A T R ) AR R
Ui A5 A DR ) R 6.0 MPa, 28 5 38 5
B T £ B O S R A S L L Q7= A S N
Fr AR 1] F R T34 90 R 5..0.4.5.0. 0 MPa, [F]
IFC 57 4% 0 B0 G0 6 1R R 20 5 BOdE Ad P A
FIARFAP(P, — P)S5H O E QM KR,

Ble6 Zgtillix =
Fig. 6 System test loop
F1 MWK EE-REXR

Table 1 Pressure difference—flow relationship in testing

JE#/MPa  Jitt/(Lemin ') JE2/MPa it/ (Lemin ')

1.0 2.82 4.0 2.90
1.5 2.90 4.5 2.92
2.0 2.91 5.0 2.95
2.5 2.85 5.5 2.98
3.0 2.87 6.0 3.00
3.5 2.89
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Table 2 Basic parameters

I Bl
5 A%/ mm 3.6
{4 H A&/ mm 5.5
JE S AME SR FL B AR /mm 1.2X5
199 H H AR/ mm 1.56
BLSERIJE/(Nemm ") 3.43
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S /) 69
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