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Figure 3.13: A hydraulic circuit problem

Solution. The hydraulic circuit is composed of a flow source, two accumu-
lators, two valves, and a pipe. The first step is to identify the distinct pressures.
In this problem, distinct pressures exist at the bottoms of each accumulator, at
the right end of the long pipe, and at the exit (see Figure3.13 (b)). For each we
establish a 0-junction. As illustrated in (c), accumulators are associated with
two of the junctions and atmospheric pressure is associated with a third. Thus,
C-elements and an effort source are placed off the appropriate 0-junctions. Next,
we insert 1- and 2-port elements. A valve exists between the two accumulators
which causes a pressure drop. It is represented by an R-element off a 1-junction
between the two leftmost 0-junctions. The long pipe flows a significant amount
of fluid with inertia. Hence, an I-element is placed off a 1-junction between
the second and third 0-junctions representing the pressures at the left and right
ends of the pipe. Another valve exists between the end of the pipe and the exit
which is exposed to atmospheric pressure. This valve is represented by an R-
element off a 1-junction between the two rightmost 0-junctions. Now we assign
power directions. Directions are chosen in a manner that makes sense and facil-
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