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MODEL ANSWER 
WINTER– 17 EXAMINATION 

Subject Title:  Industrial Measurements                                                                     Subject Code: 
 Important Instructions to examiners: 

1) The answers should be examined by key words and not as word-to-word as given in the model answer scheme. 
2) The model answer and the answer written by candidate may vary but the examiner may try to assess the 

understanding level of the candidate. 
3) The language errors such as grammatical, spelling errors should not be given more Importance (Not applicable for 

subject English and Communication Skills. 
4) While assessing figures, examiner may give credit for principal components indicated in the figure. The figures 

drawn by candidate and model answer may vary. The examiner may give credit for any equivalent figure drawn. 
5) Credits may be given step wise for numerical problems. In some cases, the assumed constant values may vary and 

there may be some difference in the candidate’s answers and model answer. 

6) In case of some questions credit may be given by judgement on part of examiner of relevant answer based on 
candidate’s understanding. 

7) For programming language papers, credit may be given to any other program based on equivalent concept. 

 

Q. No. Sub 

Q.N. 

Answer Marking 

Scheme 

Q.1  (A) Attempt any SIX- 12-Total 

Marks 

 

 

 

 

 

 

 

 

 

 

(a) List the four different units of pressure. 2M 

Ans: Different units of pressure. 

1) Measured in pascal(Pa). 

2) Measured in pounds per square inch(psi)  

3) Measured in kilogram per square of centimeter (Kg/cm2 ).  

4) Measured in newton per square meter (N/m2 ). 

5) Measured in terms of liquid columns. mmHg or mmWc 

½ M each 

Any 4 

(b) List any two piezoelectric materials. 2M 

Ans: 1) Natural Crystals- Quartz crystal, Rochelle salt  

2) Synthetic Crystal-Barium Titanium 

1M each 

(c) Draw the different shapes of thermistors. 2M 

17434 



                                                           MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION                          
                                                                                                            (Autonomous) 

                                                                              (ISO/IEC - 27001 - 2005 Certified) 

 
 

Page2 

 

Ans: 

 

1M each 

(d) Define laminar and turbulent flow. 2M 

Ans:  Laminar Flow: When all the molecules of flow are parallel to each other, it is 

called laminar flow. 

 Turbulent flow: When the flow molecules are scattered without any fixed 

pattern, it is called Turbulent Flow. 

1M each 

(e)   Define humidity. State its units. 2M 

Ans: Humidity: Amount of water vapour present in the atmosphere. 

Units: 

1) gm/ml3  

2) grams of water vapour per cubic meter volume of air. 

1M- 

Definition 

1M- Units 

(f) Classify the temperature measuring transducers. 2M 

Ans: 

 
 

 

2M 
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OR 
 

1.Expansion thermometers:  

   Bimetallic thermometers  

   Bimetal Helix Thermometer  

   Spiral Bimetallic thermometers  

2. Filled system thermometers:  

   Liquid filled thermometers  

   Gas filled thermometers  

   Vapour pressure thermometers  

3. Electrical Temperature Instruments:  

    RTD  

    Thermistors  

    Thermocouples 

 4. Pyrometers:   

    Radiation Pyrometers 

    Infrared Pyrometers  

    Optical Pyrometers 

 

 

 

 

 

½ M each 

(g) State classification of  flow meters. 2M 

Ans: 

 

2M 

(h) State two advantages of electrical transducers. 2M 

Ans: Advantages of electrical transducers-(Any Two) 

1) The electrical systems can be controlled with a very small level of power. 

2) The electrical output can be easily used, transmitted and processed for the 

process of measurement. 

3) The output can be indicated and recorded remotely from the sensing element. 

4) Friction effect is minimized. 

1M each 

(Any other 

relevant 

answer) 
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B) Attempt any TWO: 8M 8 M 
 

a) With the help of neat sketch, state working principle of rotameter. 4M 

Ans: 

 

Diagram-  
 
 

 
 

Explanation- 

 When there is no flow through the Rota meter, the float rest at the bottom of 

metering tube.  

 When fluid enters the tube, the float moves up and the flow area increases. 

The float moves up until the lifting force produce by flow and gravitational 

force acting on the float becomes equilibrium. 

 Thus, the differential pressure and lifting force increase with rise in flow rate.  

 A calibrated scale is printed on the tube. With the help of float position and 

calibrated scale, we can measure the flow rate. 

 

2M 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2M 

 

 

 

 

b) Describe how calibration of pressure gauges is done by using dead weight tester. 4M 

 Diagram-  
 

2M 
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Explanation- 

  The handle is fully drawn out and the oil is allowed to enter in the cylinder (i.e. 

gauge and piston).  

 A known accurate weight is placed on the platform. The area of piston is also 

known; hence we can calculate the pressure. Now the handle is turn to press in 

clockwise direction so that the pressure will buildup on the gauge side as well as 

platform side. 

  Increase the pressure by rotating the handle clockwise until enough pressure is 

developed inside the cylinder and lifts the platform with weights placed on it and it 

floats freely within the limit stops. 

  Repeat the same procedure for different weights. In the same way most of the 

pressure gauge are calibrated against dead weight testers. 

  An error in dead weight tester is less than 0.1% in order to reduce the friction 

between the piston and cylinder, the piston is gradually rotated while a reading being 

taken. 

 

 

 

 

 

 

 

 

 

2M 

 c) What is need of level measurement? Give classification of level measurement 

methods with two examples of each. 

4M  

Ans: In almost all industries, vast quantities of liquid such as water solvents, chemicals etc. 

are used in number of processes. It is widely employed to monitor as well as measure 

quantitatively the liquid content in the tanks, containers and vessels et . Liquid level 

affects both pressure and rate of flow in and out of the container and therefore its 

measurement becomes important in a variety of processes encountered in modern 

manufacturing plants.  

 

Classification of Liquid Level Measurement:  

Direct method  
1. Hook type  

2. Sight glass type  

3. Float type  

4. Dip stick 

 Indirect method  
1. Hydrostatic pressure type  

2. Electrical type:  

1M- Need 

 

 

 

 

3M 
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   a) Capacitance level indicator  

   b) Radiation level detector  

   c) Ultrasonic level gauge 

 3. Radar type 

Q 2  Attempt any FOUR: 16M  

 (a) State working principle of 'C' type bourdon tube with neat diagram.  4M 

Ans: Diagram- 
 

 

 
 

Explanation- 

 C type bourdon tube is made up of an elliptically flattened tube bent in such a way 

as to produce the C shape as shown in the fig. One end free end of this tube is closed 

or sealed and the other end (fixed end) opened for the pressure to enter. The free end 

connected to the pointer with the help of geared sector and pinion. Calibrated scale 

and pointer is provided to indicate the pressure.  

 The cross section view of C type bourdon tube under normal condition and 

pressurized condition is as shown in figure.  

 The pressure which is to be measured is applied to the bourdon tube through open 

end. When this pressure enters the tube, the tube tends to straighten out proportional 

to applied pressure.  

 This causes the movement of the free end and the displacement of this end is given 

to the pointer through mechanical linkage i.e. geared sector and pinion 

 The pointer moves on the calibrated scale in terms of pressure. The relationship 

between the displacement of the free end and the applied pressure is nonlinear. 

2M 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2M 

 

(b) Describe working of venture meter with neat sketch. 4M 
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Ans: Diagram- 
 

 
Explanation- 
It is a primary element of differential pressure Flow meters.  

1) It consists of a straight inlet section, a converging conical inlet section, a 

cylindrical throat and diverging recovery cone.  

2) Straight inlet section has same diameter as pipe. In converging conical inlet section, 

the cross-section of stream decreases & velocity increases. 

 3) In cylindrical throat, flow velocity will be maximum & static pressure will be 

minimum 

4) In diverging recovery cone flow velocity decreases taps are located at.  

5) The pressure taps are located at straight edge section and at cylindrical throat where 

pressure is minimum thus the maximum Pressure Gauges across this point. 

 6) As it have no sharp edges or warner and does not project into fluid stream. It can 

be used to handle fluids with solid, slurries, etc.  

7) The cross sectional area of fluid does not increase or decreases. Abruptly, so 

permanent pressure loss or energy loss is very low as compared to orifice plate.  

8) Venture  tube are usually made up of cast iron or steel and built up in several forms 

such as.  

a) Long from or classic venture tube. 

 b) Short from where outlet cone is shortened.  

c) Eccentric from to minimize the buildup of heavy materials.  

d) Rectangular from which is used in air-duct work. 

2M 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2M 

 

(c) Describe working principle of optical pyrometer with neat diagram. 4M 

Ans: Diagram- 
 
 

 

2M 
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Explanation- 
 

The working principle of optical pyrometer state that the brightness of light of a given 

color emitted by a hot source, gives an indication of temperature. 

Working:  

 It consists of a tube, one end of this tube has objective lens and other end has a 

sighting eye piece to observe the filament.  

 The filament is viewed through filter and eye piece. The lens side of tube is 

projected towards the hot body whose temperature is to be measured.  

 An image of radiating source is produced by a lens and made to coincide with 

the filament of an electric lamp.  

 The current through the lamp filament is made variable so that lamp intensity 

can be adjusted.  

 The current through filament is adjusted until the filament and the image are of 

equal brightness. 

  During the operation of optical pyrometer following conditions occurs. 

 1.  When the temperature of the filament is higher than that required for equal 

brightness then the filament is too bright as shown in the figure.  

2.  When the temperature of filament is lower, the filament becomes too dark as 

shown in figure. When the brightness of image produced by the source and brightness 

produced by the filament are equal, the outline of the filament disappear. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2M 

  

(d) Write two advantages and applications of ultrasonic level measurement. 4M 

Ans: Advantages of Ultrasonic Method of Level Measurements: 

 1) Ultrasonic gauge needs to physical contact with the liquid.  
2M 
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2) It is a non-disturbance technique.  

3) Used for both solid and liquid level measurement. 

 4) They have no moving parts.  

 

Applications of Ultrasonic Method of Level Measurements:  

 1)  Ultrasonic level measuring device is used for both continuous and point 

measurement. 

 2) The point measuring ultrasonic detectors are used for measurement of gas/liquid, 

liquid/liquid or gas/solid interface.  

3) It is used for level measurement of hazardous liquids and solids. 

 

 

 

 

2M 

 

(e) Draw block diagram of instrumentation system. Explain function of each block. 4M 

Ans: Diagram- 
 

 
 

OR 

 
 

Explanation- 
Functions of each block:  
1) Primary sensing element:  This first receives energy from the measured medium 

and produces an output depending on measured quantity.  

2) Variable conversion element:  Converts the output signal of the primary sensing 

element into a more suitable variable or condition useful to the function of the 

instrument.  

3) Variable manipulation element:  Manipulates the signal represented by some 

2M 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2M 
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physical variable, to perform the intended task of an instrument. In the 

manipulation process, the physical nature of the variable is preserved.  

4) A data transmission unit:  Transmits the data from one element to the other.  

5) A data presentation element:  Performs the translation function, such as the 

simple indication of a pointer moving a scale or the recording of a pen moving 

over chart. 

(f) Describe how humidity is measured by using hair type hygrometer. 4M 

 Ans: Diagram- 
 

 
 

Explanation:  

 It consists of bunch of human hair which increases mechanical strength of the 

instrument, arm with pivot joints and points scale assembly. 

  The element is maintained at slight tension by a spring. The hair strands are 

generally arranged parallel to each other with sufficient space between them for 

giving free access to the air sample whose humidity is to be measured.  

 The indicator scale is directly calibrated to give a direct indication of humidity. The 

pointer or recording pen is operated through mechanical linkage.  

 As the relative humidity surrounding to that of hygrometer increases, length of hair 

strands increases, which move the pointer on the calibrated scale for maximum value. 

2M 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2M 

 

Q. 3  Attempt any FOUR: 16M 

 a) Give two examples of each of the following: 

(i) Active transducer(ii) Digital transducer 

(iii) Analog transducer(iv) Electrical transducer 

4M 

Ans: i) Active Transducer -1)Piezo electric transducer  2) Thermocouple 3)Rotary 

encoder [any two 1M]  

ii) Digital Transducer-1)Optical encoder,2)Digital temperature sensor 3)digital 

accelerometer[any other  transduce] 

iii) Analog Transducer: 1)LVDT 2) thermister 3)thermocouple 4) RTD [Any 

two 1M, any other can be  given mark] 

iv) Electrical Transducer:1) resistive 2) capacitive 3)inductive[Any two 1 M, 

any other can be  given mark] 

 

 

1M each for 

any two 

examples 
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b) List different elastic pressure transducers and draw constructional details of  

anyone. 

4M 

Ans: The commonly used elastic pressure transducers are :  

1)Bourdon Tube: 1)C-Type 2)Spiral 3)Twisted 4)Helical 

2)Bellows  

3)Diaphragms 

4)  Capsule 

 

 

 
 

OR 
Bellows 

 

 
 

OR 
 
 
 
 
 

1M for list 

And 3M for 

any 

constructio

nal detail 
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OR 
 

 
 

OR 
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OR 
Capsule 

 
 

OR 
 

 
 

OR 
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c) With neat diagram, explain working of capacitance level measurement. 4M 

Ans: Diagram- 

 

 

2M  

 

 

 

 

 

 

 

 

 

 

 

 

 

2M  

d) Compare between RTD and thermistor with respect to:  

(i) Size (ii) Cost  

(iii) Material of construction (iv) Temperature range 

4M 

Ans: 

 

Sr Parameter RTD Thermister 

1 size Large Small 

2 Cost More Less 

3 Material Teen, Nickel, Copper, 

Platinum 

Manganese, Copper, Iron, 

Cobalt  

4 Temperature 

Range 

-200
o
C to 650

o
C -150

o
C to 300

o
C 

 

 

1M for each 

Parameter 

e) With the help of suitable diagram, explain how humidity is measured with dry 4M 


