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Obtain the transfer function for the following block diagram using
block diagram reduction techniques
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Consider the liquid level control system shown in fig. The following
information is known:
e Resistance ‘R’ s linear.
o Cross-sectional area of tank is *A™ m".
e There is no dynamic lag in the valve and in the measuring element.
e Proportional controller is used to control level inside the tank.
Draw a block diagram of this control system, and n cach block give the
10 Co3d A

transfer function. Also. derive the offset value for unit step change i sct

point and in Qo(t).
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For the control system shown 1n fig, Find

(1) The closed loop transfer function C/U and C/R

(1) The offset for a unit step change in Load variable, if K. = 2
(n1) The offset for a unit step change in Setpoint variable, if K. = 2
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] L) A PIDTontﬁkTis at steady state with an output pressure of 9 psi. The
set point and pen point are initially together. At time t=0, the set point
is moved away from the pen point at a rate of 0.5 inch/min. If the knob
settings are Kc= 2 psi/inch, ti= 1.25 min and 1p = 0.4 min. Plot the

oulput pressure versus time.
(i) Under what circumstances proportional controller is consider as
ON/OFF controller. A pneumatic proportional controller is used to

control temperature within the range of 60°F to 110°F. The controller

i1s adjusted so that the input pressure goes from 3 psi (fully open) to 15

psi (fully closed). Measured temperature goes from 76-80°F with set
point set as constant. Calculate the gain and proportional band.

Find the stability of the system using Routh array test having characteristics

. equation of 7 +55° 4 955 + 95* + 453 + 2052 + 365 + 36 = 0 and

comment on the position of the roots.
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