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Maximum marks: 16
Instruction to Candidates:

Attempt all questions. Schematic diagrams must be shown wherever necessary. Any data you feel missing suitably be assumed and stated clearly. Units of quantities used/ calculated must be stated clearly. Word Limit for Part-A 10-20 words, for Part-B 25-50, Part-C long answer type/ 100 or more than 100 words
PART -A

Q.1 Define Tensile Strength.







        [1]
Q.2 Define Air Conditioning.






                      [1]
PART -B

Q.3 Discuss the advantages of composite Materials.

         


         
        [2]
Q.4 Mention the properties of good refrigerant.   



                                     [2] 
Q.5 Define Heat Treatment of Steel and discuss different processes involved in Annealing
        [3]

Q.6 Name the important components of Domestic Refrigerator and their function.                                   [3]

PART -C
Q.7 Explain vapour compression refrigeration system.



                      [4]

OR
       Explain vapour absorption refrigeration system. 



                                     [4] 
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ANSWERS
PART -A
Ans.1 Tensile Strength: The resistance of a material to breaking under tension.

Ans.2 Air conditioning refers to maintain temperature, humidity, purity and air motion within an enclosed space.
PART -B

Ans.3 Advantages of composite Materials: 
1. Light Weight - Composites are light in weight, compared to most woods and metals. Their lightness is important in automobiles and aircraft, 

2. High Strength - Composites can be designed to be far stronger than aluminum or steel. Metals are equally strong in all directions. 

3. Corrosion Resistance - Composites resist damage from the weather and from harsh chemicals that can eat away at other materials. Composites are good choices where chemicals are handled or stored. Outdoors, they stand up to severe weather and wide changes in temperature.

4. High-Impact Strength - Composites can be made to absorb impacts—the sudden force of a bullet.

5. Design Flexibility - Composites can be molded into complicated shapes more easily than most other materials. This gives designers the freedom to create almost any shape or form. Most recreational boats today, for example, are built from fiberglass composites because these materials can easily be molded into complex shapes, which improve boat design while lowering costs. The surface of composites can also be molded to mimic any surface finish or texture, from smooth to pebbly.

6. Low Thermal Conductivity - Composites are good insulators—they do not easily conduct heat or cold. They are used in buildings for doors, panels, and windows where extra protection is needed from severe weather.

7. Durable - Structures made of composites have a long life and need little maintenance. We do not know how long composites last, because we have not come to the end of the life of many original composites. Many composites have been in service for half a century.

Ans.4 Properties of good refrigerant:

1. Low boiling point at atmoshperic pressure is essential to maintain low temperature in the evaporator without the problem of leakage.
2. It should non toxic and non corrosive.
3. It should be non explosive and easily liqufiable
4. It should have high critical temperature and also should have low freezing point.
5. It must have good soulbility with oil as oil is returned to compressor by refrigerant and avoid its accumulation in the condensor.
6. It should have high coeffeicient of performance.  
Ans: 5 Heat Treatment of Steel : The three stages of heat treatment are listed below:
1. Heating  2. Soaking  3. Quenching
There are 5 methods adopted to fulfill above stages:

1. Normalizing 2.Annealing 3. Hardening 4. Tempering 5. Case hardening

Annealing : 
1. Annealing is performed in order to carry out the machining for steel metal parts, removal of internal stress, improve the structure of the internal particle, to further soften and to improve the ductility.
2. In the process of annealing the steel is heated more than the critical temperature and is allowed to soak for sufficient time. In the soaking process the carbon steel is maintained at the same temperature for 5 min/10 mm width.
3. In this steel, is gradually heated at a constant temperature which also depends upon the amount of carbon in it. For carbon equal to 0.12% to 0.25% the temperature range is 8750C to 9250C, for carbon equal to 0.3% to 0.5%, the temperature range is 8150C to 8400C.
4. To cool, the steel is covered with dry lime ash or sand so that it doesn’t come in contact with the air. Hence the steel cools slowly and the intrinsic properties change gradually. The rate of cooling of steel is 1000C to 1500C per hour. 
Ans: 6  Domestic Refrigerator:

1. Evaporator: It is the equipment where liquid refrigerant evaporates. In a typical refrigerator it is located in the freezer compartment. The refrigerant flows through the tubes surrounding the evaporator absorb heat and become dry vapour.

2. Compressor: The function of compressor is to compress and increase the pressure of dry vapour refrigerant coming out of evaporator.

3. Condenser:  This is used to convert refrigerant vapour into liquid. It is usually a wire and tube mounted at the back of the refrigerator. The heat absorbed by the refrigerant while passing through the evaporator is released in the condenser.

4. Capillary Tube(Expansion device) : The liquid refrigerant leaving the condenser enters the capillary tubes. It is pressure reducing device. When liquid refrigerant flows through the capillary tube, pressure is reduced suddenly and as a result some part of liquid converts into vapours i.e. Wet Vapour. This wet vapour coming out from the capillary tube and fed into evaporator and cycle is repeated.  

PART -C
Ans.7 VAPOUR COMPRESSION REFRIGERATION SYSTEM: Following components are:  Compressor, Condenser, Expansion valve and Evaporator
The function of compressor is to compress the refrigerant to high pressure. At the time of compression the condition of refrigerant is dry vapour. This vapour enters the condenser where cooling water is circulated. Heat from the refrigerant is removed and it becomes liquid. This high pressure liquid refrigerant is expanded
 suddenly when it flows through the expansion valve. The pressure is decreased at this time and some portion of the refrigerant becomes vapour. This enters the evaporator and heat is absorbed by the refrigerant and it becomes dry vapour. This dry vapour enters the compressor and cycle repeated.
COP = Heat extracted from the evaporator / work done by compressor.

VAPOUR ABSORPTION REFRIGERATION SYSTEM: 

The working of vapour absorption refrigeration system is similar to vapour compression refrigeration system The difference lies in the compression, a compressor is used to compress the dry refrigerant to high pressure whereas in vapour absorption the compressor is replaced by a combination of three devices: absorber, a pump and a generator.

COP = Heat extracted from the evaporator / work done by pump + heat supplied to generator.
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