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Q. No Question M | CO | BL
1. Obtain the transfer function for the following block diagram using block diagram
reduction techniques
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2. | For the control system shown in fig analyse offset values that results due to unit
step change in ‘U’ when the process transfer function is (i) 1+125 and
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a) A PID controller is 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 c
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 o = 0.4 min. Plot the output pressure versus time. 3 E
. . 3
b) A Pneumatic temperature controller has an output range of 3 to 15 psi and a
chart calibration of 0-200°C. If the output is 6 psi at 70°C, determine the | 5
proportional sensitivity when proportional band is 25% and the output at 100°C.
(a) A unit step change is given to PI controller. If the proportional sensitivity or .
gain Kc is 4, the integral time T is 2, Obtain the response of the PI controller.
(b) Under what circumstances proportional controller is consider as ON/OFF B
controller. A pneumatic proportional controller is used to control temperature 3L
within the range of 60°F to 110°F. The controller is adjusted so that the input : 3
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.
A feedback control system has the following transfer functions:
. _ 5
Process L Gp(S) = (@rDGaD]
. _ 1
Measurement: H(s) = 05etD)
B
. ) 02
Final control element : G,(s) = Ot D) 10 | 3 15
Controller . G.(s)=K
Using Routh’s stability criterion obtain the range of K. value for which the
system is stable.
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1. Obtain the transfer function for the following block diagram using block diagram reduction techniques

H,

C
RO o -1 1

Ans:

Example 1
T — —

Solution

Example 1

Example1

S xampe1

Eliminatei th e blocks
feedba k\ p( esto get Eliminate feedback loop to get

get

[ X3)

) f;"c‘j,,,

Example 1
D B am—
Eliminate unity feedback loop to get
R GGG, ¢

1-G,G.H, +G,G,H, +GG,G,
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2. For the control system shown in Fig find the offset that results due to unit step change in ‘U’ when the

1 .. 1
1+12S and  (ii) S(1+1285)

process transfer function is (i)

| u

3
(1+105)

Process

-]
!

_ 2z
(1+55)
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3.a) A PID controller is 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 tD = 0.4 min. Plot the output pressure versus time.
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b) A Pneumatic temperature controller has an output range of 3 to 15 psi and a chart calibration of 0-200°C. If the
output is 6 psi at 70°C, determine the proportional sensitivity when proportional band is 25% and the output at 100°C.

Ans:
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4. (a) A unit step change is given to Pl controller. If the proportional sensitivity or gain Kc is 4, the integral
time 1l is 2, Obtain the response of the PI controller.
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(b) 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 is
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. Find the gain and proportional band.
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Measurement: H(s) =
(0.5s+1)
. 0.2
Final control element : =
al control element : G,(s) 15t D)
Controller . G.(s) =K,

Using Routh’s stability criterion range of K¢ value for which the system is stable.

Ans:
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