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Figure 3.21: Equation derivation for an electric circuit

specifying causality on all the remaining bonds in the process. As a result, the
C-element, though assigned, still ends up in integral causality. Alternatively, if
we begin with the C-element and place it in integral causality first that does not
affect the right 1-junction and propagate. Subsequently, assigning causality to
the I-element does propagate to the remaining bonds. Regardless of the element
we chose to assign first, the resulting causality on each bond is the same, and
both energy-storying elements end up in integral causality.

Now we can label the efforts and flows for the energy-storying elements.
For the inductor, the effort is the time rate of change of the flux linkage (λ̇ ) and
the flow is the inductor current (iL = λ/L). The capacitor voltage (effort) and
current (flow) are q/C and q̇, respectively.

The differential equations are derived by applying the junction conditions.
We apply the primary condition first. If we examine the causality at the right
1-junction, the transformer specifies the flow into that junction. This can be
traced back to the left 1-junction and ultimately to the I-element. Hence, all
the flows in the bond graph can be directly related to the current through the
inductor (iL = λ/L). As a result we have derived the differential equation for
the capacitor charge,

q̇ =
N1

N2

λ
L

.

Copyright ©2012 Javier A. Kypuros, Ph.D.


	16: 
	0: 
	1: 
	2: 
	3: 
	4: 
	5: 
	6: 
	7: 
	EndLeft: 
	StepLeft: 
	PlayPauseLeft: 
	PlayPauseRight: 
	StepRight: 
	EndRight: 
	Minus: 
	Reset: 
	Plus: 

	anm16: 


