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General instructionls):

* Answer All Questions
* M- Max mark; CO - Course Outcome; BL - Blooms Taxonomy Level
e CO3.Identify the modes of control action required for closed loop control system

and its stability in time domain.
T :
Question Marks| (CO) | (BL)

The block diagram of a control system is shown in Fig.1 (a & b). Using 3 3
the method of "reduction ofblock diagram”, find the transfer function

rﬁ] x( ] > for Fig.1 (a) and (u) for Fig.1 (b).
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\nd calculate the offset of C due to a unit step changein the reference ‘ 10 }’
signal R(S) tor different 6, (5). Take K, 0.02

’ |

(4M)
) Gu(8) =1 )
y P (3M)
(i1) Gy (S) = o and (3M)
(ii) G (S) =1+ 0.35. -
i (a). A PIcontroller indicates an output of 12 mA when the erroris 3

zero. The set point is suddenly increased to 14 mA and the controller
output is recorded and is given below.

| Time (t),sec | 0 | 10 | 20 7 77307
[ output, mA | 0 16 18 20
\ \F'\m\ e value of Kpand v

\

\

\ (5M)

(b). The response for the proportional controller is given by

\
‘ \ d

y _ 10
\ \u\ TT’EE ty = Kch (YSet - }’)
|

\ Using steady state approach and setting y = yss (steady state value

of the out-put). Show that

Yse
offset = —=&
14Ky K,

Following the same logic, what would the offset be for a Proportional
Integral controller?

(5M)

4. | (a). A control valve has an equal percentage characteristic with a

rangeability R=30. The maximum flow rate is 120 L/min at full
opening. Calculate the flow rate and pressure drop at 30%, 50%, and
70% valve openings. Assume the pressure drop at full opening is 25

| psi, and flow follows the square law.
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Use the equal percentage valve: | ‘ | \

RY —1
Q= anax (‘;{i:_i_)

Where x is the fractional valve opening. And the pressure drop |
|

2
across the valve: AP = AP, (L)

max
(6M)

(b). Flow through constant sensitivity(S) Characteristic valve is given
by

Q=21+ R-12

Xmax

The valve passes a maximum flow (Qynqc) of 100 m?/min at a
maximum lift (Xmax) of 5 cm. If the valve sensitivity(S) is known to be

18 m* /min per cm of lift(X), determine the rangeability R of the valve.
(4M)

5. (a).Determine K value by Routh stability test for the closed loop 3 3
control system with unity feedback (H =1). Transfer function for the
closed loop control block is given by

2.5K
G SE+5)
1+GH 2.5K

1+

SE+5)0IS+1) ,

(6M)
(b). Determine the stability of closed loop control system whose

characteristic equation is

S*+2534+6524+45+1=0

L (4M)
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