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Attempt all questions.

Consider a spherical vessel with radius = 1 m, containing water initially (t=0) with liquid height
of z = 1.5m. Water then starts to flow into the vessel with controlled flow rate of 2z (m*/h) (the
inflow is function of liquid height). At the same time, water from the vessel is withdrawn at a
constant rate of 2 m’/h. Develop suitable mathematical model to predict liquid height, z as a
function of time, t. Using this model expression, compute the time it takes for the spherical tank
to overflow. State clearly all your assumptions. 10)

Consider a process that contains two tanks in series. The feed stream to the first tank has
volumetric flow rate F; and temperature T;. The first tank has temperature T,(t) and constant
volume V. This tank receives a heating input with rate = Q = UA( Ts - T,). Where, Ts is the
temperature of steam used for heating. Ay is the heat transfer area available for heat transfer. The
outlet stream from the first tank is used as an inlet stream for the second tank. The second tank
has temperature T, and variable volume V,. The outlet flow from this tank is described as : F, =
C, h20'5 , where h, is the liquid level in tank 2. Let A, be the cross sectional area of tank 2.
Assuming V,/Fi<<1 , derive the dynamic model describing the second tank level h, and

temperature T, (10)
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