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Lumped Element Example

What is this??
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How do we draw the equivalent circuit?

*Look for elements with shared flows — elements in series electrically.
eLook for elements with shared efforts — elements in parallel electrically.
*Here, the flow (velocity/current) in k3 is the difference between the flows in
M1 and M2.
*What about the source?
*The effort for the element M2 is the difference between the effort of
k3 and the sum of the efforts of k2, b2, and F.
*F (an effort source) also shares the flow of M2 with k2 and b2.
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Figure 5.15.  An electrical inductor built on a magnetically permeable core.
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Table 5.1. Examples of conjugate power variables.

Energy Domain Effort Flow Momentum Displacement
Mechanical Force Velocity Momentum Position
translation F T,V D T
Fixed-axis Torque Angular Angular Angle

rotation T velocity momentum 7
w J
Electric Voltage Current . Charge
circuits V,v I8 Q
Magnetic Magnetomotive Flux rate — Flux
circuits force ¢ ¢
MMEF

Incompressible Pressure Volumetric flow Pressure Volume

fluid flow P Q momentum 1’4
I
Thermal Temperature Entropy flow rate - Entropy
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