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SECTION-A

Short Questions :(2 Marks)

1.) Write short notes on relative humidity.

2.) Write short notes on specific humidity.

3.) Define unit of refrigeration.

SECTION-B

Questions  upto 200 words :(10 Marks)

4.) Define refrigeration and compare it with air conditioning.

5.) Explain reversed Carnot cycle and its limitations.

6.) Explain working of a Carnot refrigerator and state why it cannot be used in practice.

7.) Describe air-refrigeration cycles. Explain simple air refrigeration cycle being used in  aeroplanes.

8.)  What do you understand by vapour compression cycle? Explain the processes on T-s and p-h diagrams. Compare Carnot refrigeration cycle with vapour compression cycle.

 9.) What is meant by wet compression and dry compression in vapour compression cycles? Explain.

      10.)  Reversed Brayton Cycle and Bell Coleman cycle.
SECTION-C

Very Long Questions :(15 Marks)

11.) A refrigerator operating on reversed Carnot cycle extracts 500 kJ/min heat from a refrigerated space being maintained at –16oC and rejects heat to the atmosphere at 27oC. Determine the work input required to run the refrigerator.

12.) A refrigerator operating between –5oC and 27°C has the capacity of 800 tons. Determine the mass rate of ice formation considering water being supplied at atmospheric temperature of 27oC. Also find the minimum hp required. Consider the refrigerator to work upon reversed Carnot cycle. Latent heat for ice formation from water may be taken as 335 kJ/kg.
13.) 3 hp per ton of refrigeration is required to maintain temperature of –27oC in refrigerator working on Carnot cycle. Determine COP of cycle and temperature of surroundings to which heat is rejected by refrigerator.
14.) An air refrigeration cycle has pressure ratio of 8, temperature of air at beginning of compression is –300C and air is cooled up to 27oC after compression. Compression and expansion processes have isentropic efficiency of 85% and 90% respectively. Determine the refrigeration capacity and coefficient of performance. Consider Cp = 1.005 kJ/kg ·K, γ = 1.4 and air flow rate of 1 kg/s.

15.) In a refrigerator working on Bell Coleman cycle the air enters compressor at 1 bar and –10oC and gets compressed up to 5.5 bar. Compressed air is cooled to 27oC at same pressure before being sent to expander for expansion up to 1 bar and then passes through refrigerated space. Determine refrigeration capacity, hp required to run compressor and COP of system if air flow rate is 0.8 kg/s.

16.) An air cooling system for aeroplane has refrigeration capacity of 15 tons. Atmospheric air is available at 0.9 bar, 3oC and due to ramming action pressure rises up to 1 bar. The ram air leaves main compressor at 4 bar and subsequently 66% of heat of compressed air is removed in air cooled heat exchanger and then passed through an evaporator for further cooling. Temperature of air gets lowered by 10oC in evaporator and this cool air is then expanded in cooling turbine before being supplied to passenger cabin maintained at 1.03 bar. Air leaves cabin at 25oC. Considering isentropic efficiency of compressor and turbine as 0.9 and 0.8 determine, (a) HP required to run the system, (b) COP of system.

17.) For the atmospheric air at room temperature of 30oC and relative humidity of 60% determine partial pressure of air, humidity ratio, dew point temperature, density and enthalpy of air.
18.) Determine the mass of water added and heat transferred for conditioning atmospheric air at 15oC and 80% relative humidity to temperature of 25oC and relative humidity of 50%. Final volume of conditioned air is 0.8 m3/s.

19.) Calculate the amount of heat added to moist air entering heating coil at 15oC dbt and 80% relative humidity at a rate of 3m3/s. Air leaves the heating coil at 30oC and atmospheric pressure is 1.013 bar.
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