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1. A continuous vaporizer shown below is a cylindrical pressure vessel of crossectional area A The
feed is a pure organic liquid with a molecular weight of M. The liquid is fed at molar flowrate Nin
and temperature Tin to the vaporizer that operates at pressure P and temperature T. Heat added
to the vaporizer at a rate of Q generates a vapor stream with molar flowrate Nout. During

ZS operation, the liquid holdup of the vessel is N moles of liquid with a density of pt.
/ (a) Qevelop a mathematical model of the system that can be solved to predict the effects of
((0 disturbances in liquid feed rate and heat addition rate on the liquid level (hc) in the vaporizer.
?zsosuin;a t?at e specific heat capacities of the liquid and vapor are both known.ard-ignore the
pts
(b) Determine how many variables and parameters must be specified to make the model fully
solvable. (5 pts) 3
(c) On the diagram, draw proposed arrangements for the minimum number of control systems (i.e.
sensor/controller + actuator) that would ensure safe operation of this system if significant
fluctuations in heating rate and feed rate are expected. Briefly explain your rationale for each
control system — i.e. what kind of problem(s) would it prevent. (15 pts) &
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\(é) Find the Laplace transform T(s). (10 pts) (0
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