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1 A 15 KW,220 V single phase resistance employs nickel-chrome wire for its heating 

elements. If the wire temperature is not exceed 1000 0C and the temperature of the 

charges is to be 6000C. Calculate the diameter and length of the wire. Assume 

radiating efficiency as 0.6 and emissivity as 0.9. 

[10] CO1 L3 

2 Explain with diagram (a) Direct Resistance Heating (b) Indirect Resistance Heating. [10] CO1 L3 

3 With neat sketch explain the working of Ajax-wyatt Furnace. [10] CO1 L3 

4 List the classifications of the Welding. With neat schematic diagram explain the 

operation of Carbon Arc Welding and Butt Welding. 

[10] CO1 L3 

5a State and explain Faraday’s laws of electrolysis. 

 

     [5] CO1 L2 

5b Explain the basic principle of electrolysis with neat sketch.                                                               

 

    [5] CO1 L2 

6 A piece of an insulating material is to be heated by dielectric heating. The size of the 

piece is 10x10x3 cm. A frequency of 20 megacycles is used and the power absorbed is 

400 watts. Calculate the voltage necessary for heating and the current flows in the 

material. The material has a relative permittivity of 5 and power factor of 0.05. 

   [10] CO1 L3 

7a Compare the advantages of power frequency heating and high frequency heating.    [5] CO1 L2 

7b With block diagram explain the working of Air conditioning unit.    [5] CO1 L2 



8a Define the following terms (i) Luminous flux (ii) Luminous efficiency (iii) Luminous 

Intensity 

   [6] CO2 L1 

8b State the inverse square law and Lambert cosine law with respect to illumination.    [4] CO2 L2 

 



1

 
                                                                                               -----------(10 Marks) 



2. Resistance Heating 

 

Electrical heating is based on the principle that when electric current passes 

through a medium heat is produced. Let us take the case of solid material which 

has resistance ‘R’ ohms and current flowing through it is I amps for ‘t’ seconds 

then heat produced in the material will be H=I²Rt Joules. There are two types of 

Resistance heating – Direct Resistance heating and Indirect Resistance heating. 

 

(a) Direct Resistance heating 

 

 
The charge to be heated is taken as resistance and current Is passed through it. The 

charge may be in the form of powder, pieces or liquid. Two electrodes are 

immersed in the charge and connected to the supply. A high resistive powder is 

sprinkled over the surface of pieces to avoid short circuit. Uniform heating and 

high temperature can be obtained. Automatic temperature control is not possible.  

                                                                                                   -----------(5 Marks) 

 

(b) Indirect Resistance heating 

 

The current is passed through a wire or other resistance forming the heating 

element. The heat produced which is proportional to I2R loss produced in the 

heating element id transferred to the charge by convection or radiation. The heating 

element is kept in a cylinder. It is surrounded by a jacket containing the charge. 

Uniform heating can be obtained. Automatic temperature control is possible. 



                                                                                                                          
                                                                                                  -------------(5 Marks) 

 

3. Ajax Wyatt Vertical Core Furnace 

 

 
It is an improvement over the core type induction furnace. The magnetic coupling 

in this furnace is better than core type furnace. Leakage reactance is comparatively 

low and frequency is high, hence it is high frequency furnace. It employs vertical 

crucible instead of horizontal. The circulation of Molten metal takes place round 

the ‘V’ portion by convection currents. Inside the furnace is lined depending upon 

the charge. The top of the furnace is covered with an insulated cover which can be 

removed for charging. Hydraulic arrangements are usually made for tilting the 

furnace to remove the molten metal. It employs vertical crucible instead of 

horizontal. The system avoids the pinch effect due to the weight of the charge in 



the main body of the crucible. The magnetic coupling in this furnace is better than 

core type furnace. Leakage reactance is comparatively low and frequency is high, 

hence it is high frequency 

furnace.------------(10 Marks) 

4. Types of Welding 

 

 



 

 

                                                                                              ------------(10 Marks) 

 



5(a) Faraday’s Laws of Electrolysis 

 

 

 

                                                                                              ------------(5 Marks) 

5 (b) Principle of Electrolysis 

 



 

 

 

 

 

                                                                              ------------(5 Marks) 

 



6 

 

                                                                                            ------------(10 Marks) 

7(a) Comparison of High Frequency and Power Frequency 

 

 

                                                                                                 ------------(5 Marks) 



7(b) Air conditioning Units 

 

 

 

                                                                                              ------------(5 Marks) 



8(a)  

 

(i)Luminous Flux - The total quantity of radiant energy per second responsible for visual 

sensation from a luminous body is called Luminous Flux. It is represented as F of Ø and 

measured in lumens. 

 

(ii) Luminous Efficiency It is defined as the visible radiations emitted by it in lumens per watt. 

 

(iii) Luminous intensity in any particular direction is the luminous flux emitted by the source 

per unit solid angle in that direction. It is denoted by I and its unit is candela or candle power 

(CP). 

                                                                                               ------------(6 Marks) 

 

8(b) Inverse square law It states that the illumination of a surface is inversely proportional to  

the square of the distance of the surface from the source. E α I/d
2 

 

Lambert’s Cosine Law This law states that the illumination on any surface is proportional to 

the cosine of angle between the direction of the incident flux and perpendicular to the area. E= I 

Cos α/ d
2
 

                                                                                                 ------------(4 Marks) 


