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Translational

« Example:

Write the mathematical model
and plot the electrical model




Rotational

» Primary variables

— Longitudinal variables : torque
— Transverse variables : angular velocity

» Secondary variables

— Damper : ?:u = BAw

— Spring : .-’h = KAf = KIﬂW{.‘TF

— Momentum Inertia :




Hydraulic

» Primary variables

— Longitudinal variables : volume flow (or mass flow)
— Transverse variables : pressure

+ Secondary variables

— Hydraulic resistance : valve
— Hydraulic capacitor : tank
— Hydraulic inductor : Fluid inertia




Hydraulic Resistance

« Laminar flow

AP=R, .q




Hydraulic Resistance

» Turbulent flow

q=gyVAP

For linearization:
(a+x)*0.5=a*(1/2)+1/2/a*(1/2)*x-1/8/a*(3/2)*x "2

gH is hydraulic conduction




Hydraulic Inductor (Inertance)

« Different forces at the both sides produce
acceleration for the fluid

dqg Notice that:
ar=1,

PA-PA

dl - Adl s
dt At

dg _  dv
i i

Fluid with movement couldn’t stop suddenly

current of inductor couldn’t change suddenly




Surge/Water hammer




Hydraulic Capacitor




Example of Hydraulic system

* Draw the electrical model for this system

= solution

q9. =9, -4, . av_  dh

—

g, =
V' = Ah &
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