ME 330p Dynamic Systems I Home work .

1. The schematic arrangement of three water tanks connected to a city water network is shown below. Find
the equivalent compliance of the network looking from the supply end. The relevant dimensions are given
below. Neglect parasitic effects such as resistance and inertance effects of the pipe. Also draw a bond graph

of the network. 2 2 P
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2. The arrangement of a satellite drive system is shown below. The moment of inertia of the dish and its
moving parts is 4 kgm?’. The dish drive is operated by an electric motor. Find the inertia seen at the drive
end. The friction factor Rf measured at the drive was observed to be 20 N-m-s/rad. What is the value of the
friction factor, Rf, at the load(dish ) end.
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3. The schematic arrangement of an impeller pump is shown below. Draw a bondgraph model of the pump.
Find the pump modulus, the pump produces 3Mpa at 1000 rpm.. Find the input power at the drive end
when the pump delivers 50/min.
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4. Find the transformer modulus of the arrangement shown below. What is the value of the inductance seen
at the input end if the load inductance connected to the generator 50 mH. Also draw a bongraph of the
system and simplify it. L
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5. The arrangement of a gas spring and a coil spring combination used in a truck is shown below. Draw a
bond graph of the arrangement. Find the compliance and stiffness of this arrangement at the input end
indicated on the figure. The parameter values are give below. Assume adiabatic process for the gas

volume. Ke ,P _ 4 M Pa
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L, The arrangement of a system used for pumping water is,below. Draw a Bond graph of the system. Also

find the equivalent effects at input end ( input shaft location ) due the load elements shown on the
figure. Account for pipe resistance and inertance and tank compliance only. 5 %
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