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ArEmnATION

SECTION A
ANSWER ALL THE SHORT QUESTIONS [5 x 2 = 10 marks]

1. Recommend a pressure gauge for measuring differential pressure of corrosive liquid state its

principle.

2. Determine the volume & mass flow rate of orifice flow meter as per the data given below.

Process instrument Orifice flow meter
Pipe diameter 18 cm

Hole diameter 9cm

Density of fluid 1000 kg/m?®

Flow coefficient 0.6

Upstream pressure 32 Pa

Downstream pressure | 14 Pa.
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3. Determine the change is resistance of the strain gauge as per the data given below.

Sensor name Strain gauge
Resistance 2K

Diameter 7cm

Gauge factor 2

Force 20650 N
Modulus of elasticity 6.89 x 10°N/m?
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4. Determine the expansion length of an aluminum rod of length 16 m at 25 ° C expand when the
temperature is changed from 0° C - 180 ° C.? The thermal coefficient of expansion of aluminum is
given as 25 x 109/ °C.

5. Draw the sketch of Variable area flow meter and write its principle of measurement.
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ANSWER ALL THE QUESTIONS 6 x5 =30 MARKS

1. AnRTD has a0 =0.005° /C and dissipation constant of PD = 30 mw at 25 ° C. It is used in bridge circuit
such that with R1= R2 = 600 Q and R3 is variable resistor used to null the bridge if the supply voltage
is 15V and RTD is placed in bath at 0 ° C. Calculate the value of R to null the bridge.
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2. Draw the sketches of thermocouple & strain gauge and compare their working principles and
applications.
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3. Recommend a suitable process instrument for measuring very high temperature of gas combustion

chamber and explain the physics of measurement with a neat sketch.
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4. Modify the process flow diagram [PFD]which is given below into Piping and instrumentation diagram
[PID] adding the following features to the process. Draw the modified diagram in the PFD itself.

a) Addahigh temperature alarm to the vacuum evaporator

b) Add low pressure alarm and emergency shut down to the urea synthesis tower.

c) Add a flow control loop between urea synthesis and distillation tower.

d) Add temperature control loop between distillation tower and flash drum

e) Add flow control loop to control the flow of liqguid ammonia through multistage pump to urea

synthesis tower.
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5. A Rotameter uses a float of diameter 3 cm with density 4700 kg/m®. The inside diameter of pipe is 5
cm. Determine the volume and mass flow rate, if the fluid is naphtha with a density of 740 kg/m?®

assuming flow coefficient as 0.7
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6. Explain the principle of measurement of turbine flow meter or reciprocating piston meter with a neat
diagram
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FORMULA SHEET
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