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REFRIGERATION AND AIRCONDITIONING

fTime: 3 hours

(Ma"ximrn mad$: 100)

[Note :-Use of steam tables and Psychrometric charts are Permitted.]

paRr - e

(Ma:rimwn marks : 10)

Marks

I Answer a/i questions in one or two sentences. Each question carries 2 marks.

1. Define latent heal

2. What is Coeffisient of performance of a refrigerating machine ?

3. What is sr:blimation ?

4. What do you mean by Psychromety ?

5. Define Dalton's law of partiat pressure. (5x2 = 10)

PART - B

Modmum maks : 30)

tr Answer any f.ve of the following questiors. Each question carries 6 marks.

1. Dfferentiate open air refrigeration and closed air refrigeration system.

2. Sketch a sc,hematic diagram of Simple vapour compression system and explain

the componorts

3. Meirtion some properties of refrigerant

4. Explain shell and coil water cooled condenser wrth a neat sketch.

5. Write short notes on Relative humidity, Specific humidity and Degree of saturation.

6. Explain winter air conditioning wifn tlre help of a neat sketch.

1. What re the factors affecting human comfort '' (5x6 = 30)
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Marks

PART - C

(Maximurn marks : 60)

(Answer one full question from each unit. Each full question carries 15 marks.)

UNIT - I

il (a) Differsntiate the difference between heat engine, refrigerator and heat pump. 7

O) A Carnot refrigeration cycle absorbs heat at 260K and rejects at 300K.

(r) Calculate the coefficient of performance of this refrigeration cycle.

(ii) If the cycle absorbing 1200KJ/min at260K- how many KJ of work is

requrred per second.

(iii) If the Camot heat pump operates between the same tanperatures as the above

refrigeration cycle, what is the coefficient of performance. 8

On

IV (a) Explain Bell-Coleman cycle with the help of schematic diagram. Draw P-v

diagram and T:s diagram for Bell-Coleman cycle and explain the processes. 7

(b) In a refrigeration plant working on Bell-Coleman cycle, air is compressed to 5 bar

from 1 bar. Its initial ternperature is 10oC. After compression, the air is cooled up

to 20oC in a cooler before expanding back to a pressure of 1 bar. Determine the

theoretical C.O.P. of the plant and net refrigerating ef[ect. Tbke Cp : 1.005KJ/kS

and Cv: 0.718 KJ/ke K. 8

UNn - II

V (a) Compare vapour absorption refrigeration system with vapour compression

refrigeration system. 8

(b) Explain with sketch Thermostatic expansion vaive. 7

On

VI (a) Describe the working of dry expansion evaporator with a neat sketch. 8

(b) Explain the working of a roller type rotary compressor with neat a sketch also

label its main parts. 7

UNrr - iII

VII (a) What is sensible heating ? Derive an expression for By-pass factor for heating coil.

(b) For a sample of air having 22"C DBT, Relative humidity 30Yo at barometric pressure

of 760 mm of Hg. Calculate the following from the psychrometic chart.

(i) IJumidrty ratio (iii) Enthaipy

(ii) Specific volwne (iv) Dew grint temperature 8

On
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(a) Explain working of a sling psychrometer with a neat sketch.

(b) A quantity of air having a volu:ne of 300m3 at 30oC DBT and 25oC WBT is

heated to 40oC DBT. Estimate the amount of heat added, final relative humidity

and WBT.

UNtr - IV

Write short notes on window type air conditioner.

Explain the working of summer air conditioner with a neat sketch.

Sketch a neat layout of cental air conditioning plant'

On

(a) Explain the working of year round air conditioning system with a neat sketch.

(b) What do you mean by uit conditioning ?

(c) Draw a schemafic diagram for liquefaction of hydrogen and explain the process.

Marks
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