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N.B.: (1) Question No. | is'compulsury.
(2) Solve any three questions out of remaining five questions.

(3) Assume suitable data if required.

I. a) A temperature sensor can measure temperatures from 32 °F to 212 °F. A . ©. 6

measurement results in a value of 78 "F. Caltulate the error if the accuracy is -

7
1) *0.5% of ful] scale value ;_‘j--f*
i) % 0.75% of span k3
1) £ 0.8% of reading .
What are the possible temperatures in each caee‘?
b) A stepper motor has a 20-teeth gear which moves by 1 *ooth in 2 steps. For a 6 .

desired rotational speed ot 300 rpm, what mpur pL-ISB rate (in pulses per

second) is required? What is the angle of turn pPr atep‘?

c) Write a short note on contro} valve characte dsucs 8 -
. N ) :
| | ?,‘ . |
2. a) A piezoelectric sensor is made up diijuartz. The voltage sensitivity for quanz 5

£ & .
is about 0.075 V/(m.Pa). Hor:@fdch pressure in bars should be applied, to

v
create a potential differcncg,\t}t}?lzs V, if the thickness of the matenal 1s 4 cm? |
‘/U '; i . . | . l‘
- v/ : - .~
b) Write short notes on cn” - - | 15 :

i) Reliefvalve o=

--

- 11) 'Iherrmstor%v
111) Electrov@"_\onetlc flowmeter

J.r‘::

w’ & .
3, a) Dcmgn a Programmablc Logic Control (PLC) for tummg an electnc motor ‘ .5
ON?EJFF usmg a STARTISTOP switch.
| { = |
b) A dlaphragm has an effective area of 25 cm”. If the pressure.difference across 5
_ .,_ :jf"'; the dlaphragm 15 éﬁn psi, what force 1s exerted on the dlaphragrn'7
' {,.':,i'""l e
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¢) Wnite short notes on
' | 10
1} SIL classification
1) Layers of protection analysis (LOPA) methods
4. a) An | ; 3
) equal percentage valve has a maxunum flow of 50 cm’/s and a minimum 6
3 _ .
of 2 cm’/s. If the full stem trave] ic 2 cm, what is the flow rate (in lihr) at a
1.5 mm opening? If the flow rate is 40 cm’/s, determine the stem travel from |
fully open position. , X
. . £ o
b) Write a short note on calibrati ' i LY
_ cahbration of pressure sensors using dead weight plS}Ui}l; 6
gauge- ~
WD
¢) A DAQ card of 8 bit resolution and 10-30 mA analog current loup is used to 8
record rtemperatures above 30 °C. The leasi count forhf-éiéh]perature
measurement is 1 °C. What is the maximum temperatuiz that can be,
{ oy °
measured? What is the analog input in mA for a measured value of 150 °C?
5. a) Select the appropnate valve size for the following application:- 10
Process fluid: Liquid Propane -*{f}‘*
Specific gravaty: 0.3 k3. 1.4
Volumetric flow rate: 3028 Ipm .3
vl
Pressure drop: 1.7 bar 24}
&)
' Piping geometry factor: 0.9 (;,f*”
< :
, t N, O\‘”V Flow unit Pressure Unit
2 ] , . .
4
N ' - :
0.0865 i m’/br KPa
e I“"';.'—: =
0865 & m’fhr bar
1.0 }‘55 | GPM psi .
.00
"!I"'"L -
o | "
i~
Gy -1 0.3 3 14 35 55 108 174
Valve | * |
cdze | us | % l 1% . 3 ’
_~|.{inches) o
&y [P.T.O.]
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b) Explain how a capacitive sensing element can be used to measure the level of
iquid in a container.

€) Suggest a sensor that could be used to deterraine the difference in levels between 5
liquids in two containers. . |

0. Write short notes on (any four)

20
. a) Signal conditioning f
_ _ .
b) Static characteristics of an instrument S
c) Hot wire anemometer
)
d) Linear vanable differential transformer (LVDT)
e) Diaphragm pressure gauge
i
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