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5th Homework - Solution

* In this homework, we shall exercise the modeling of a
simple electrical circuit using bond graphs.

» We shall also model the same electrical circuit using a
circuit diagram (a wrapped bond graph).

» We shall finally determine the overhead associated with
the wrapping technique.
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Electrical Circuit

 Given the following circuit:
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* The circuit is to be modeled using bond graphs without
wrapping.

* Use a sensor (detector) element together with a
modulated source element to implement the non-linear
current source in the circuit.

» Simulate the circuit during 50 wsec, and plot v, as a
function of time.
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Bond Graph of Circuit

—3 e Since flow sources in
7|' bond-graphic notation are
] defined with their positive
= flow pointing into the
system, we need to make
Lo the gain factor negative in
1 T order to compensate for
—y

the  directional  sign
change.
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Simulation Results
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Electrical Circuit 111

* The circuit is to be modeled using bond graphs with
wrapping, i.e., using the bond graph electrical library.

» Simulate the circuit during 50 wsec, and plot v, as a
function of time.

» Compare the number of initial and final equations as
well as the simulation time with those obtained in the
unwrapped bond-graph solution.
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Bond Graph Electrical Library Model
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Comparison of Translation Logs
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Bond Graph Model BG Electrical Model
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Comparison of Simulation Logs
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Simulation Results
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