
≔Dg 0.2 ≔Kc 0.2
≔ρ 0.027 ――

3

≔Dpis 0.375 ≔Pb 50

≔Fpreload 10

≔Acomp ⋅―
4

⎛⎝ −Dpis
2

Dg
2 ⎞⎠

≔Aflow
((Stroke)) ⋅(( ⋅0.35 Stroke)) ≔Adis

((Stroke)) ⋅(( +0.33 ((Stroke)) 0.029 ))

≔Kspring 35 ――

≔Fback ⋅⋅Pb ―
4

Dpis
2

≔Cd 0.7

≔Apoppet ⋅―
4

Dg
2

G
ue

ss
 V

al
ue

s
Co

ns
tr

ai
nt

s
So

lv
er

≔Q 1 ≔Ps 100 ≔Pint +Pb 1

≔Ain Aflow
((Stroke)) ≔Aout Adis

((Stroke))

≔Fimlet_pressure ⋅Apoppet
⎛⎝Ps

⎞⎠ ≔Fcomp_pressure ⋅Acomp
⎛⎝Pint

⎞⎠
≔Fspring

⎛⎝ +Fpreload ⋅Kspring Stroke⎞⎠

Flow Equations Controls

＝Q ⋅⋅Cd Ain

‾‾‾‾‾‾‾‾‾
⋅2 ―――

−Ps Pint

ρ
≥Q 0 gpm ≥Pint Pb

≤Pint Ps >Ps 0 psi

＝Q ⋅⋅Cd Aout

‾‾‾‾‾‾‾‾‾‾
⋅2 ―――

−Pint Pb

ρ

Force Equations ＝Fimlet_pressure ⋅Apoppet
⎛⎝Ps

⎞⎠ ＝Fcomp_pressure ⋅Acomp
⎛⎝Pint

⎞⎠

Force Balance ＝+Fback Fspring +Fimlet_pressure Fcomp_pressure

≔((Stroke)) ⎛⎝ ,,,,Q Ps Pint Fimlet_pressure
⎞⎠

=((0.03 ))

5.402
350.411

70.401
11.008

5.564
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((x))
0

(( ))

See next page for the problem



≔Dg 0.2 ≔Kc 0.2 ≔Fpreload 10
≔ρ 0.027 ――

3

≔Dpis 0.375 ≔Pb 50
≔Kspring 35 ――

≔Cd 0.7

≔Apoppet ⋅―
4

Dg
2 ≔Acomp ⋅―

4
⎛⎝ −Dpis

2 Dg
2 ⎞⎠ ≔Fback ⋅⋅Pb ―

4
Dpis

2

≔Aflow
((Stroke)) ⋅(( ⋅0.35 Stroke)) ≔Adis

((Stroke)) ⋅(( +0.33 ((Stroke)) 0.029 ))
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≔Q 1 ≔Ps 100 ≔Pint +Pb 1 ≔Vinlet ―――
Q

⋅―
4

Dg
2≔Ain Aflow

((Stroke)) ≔Aout Adis
((Stroke))

≔Fimlet_pressure ⋅Apoppet
⎛⎝Ps

⎞⎠ ≔Fcomp_pressure ⋅Acomp
⎛⎝Pint

⎞⎠
≔Fspring

⎛⎝ +Fpreload ⋅Kspring Stroke⎞⎠ ≔ΔPin ―――――
⋅⋅Kc Vinlet

2 ρ

2

Flow Equations Controls

＝Q ⋅⋅Cd Ain

‾‾‾‾‾‾‾‾‾
⋅2 ―――

−Ps Pint

ρ
＝Vinlet ―――

Q

⋅―
π

4
Dg

2

≥Q 0 gpm ≥Pint Pb

≤Pint Ps >Ps 0 psi

＝Q ⋅⋅Cd Aout

‾‾‾‾‾‾‾‾‾‾
⋅2 ―――

−Pint Pb

ρ ＝ΔPin ―――――
⋅⋅Kc Vinlet

2 ρ

2

Force Equations ＝Fimlet_pressure ⋅Apoppet
⎛⎝Ps

⎞⎠ ＝Fcomp_pressure ⋅Acomp
⎛⎝Pint

⎞⎠

Force Balance ＝+Fback Fspring +Fimlet_pressure Fcomp_pressure

≔((Stroke)) ⎛⎝ ,,,,,,Q Ps Pint Fimlet_pressure Fcomp_pressure Vinlet ΔPin
⎞⎠

≔x , ‥0 0.005 0.06
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=((0.03 ))

5.402
350.411
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