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COMMERCIAL PRACTICE - APRIL -2019.

REFRIGERATION AND AIR CONDITIONING

(Maximum Marks : 100)

[Time : 3 hours]

(Note:-1. Use of Steam tables and Psychrometric charts are permitted.
2. Missing data if any can be assumed suitably)

PART-A
(Maximum marks: 10) Marks
L Answer all questions in one or two sentences. Each question carries 2 marks.
1. State First law of thermodynamics.
2. List the principle components of a vapour compression refrigeration system.
3. Define De frosting in a refrigeration system.
4. Define Air conditioning.
5. Describe the term Cryogenics. (5x2=10)
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PART- B
(Maximum Marks : 30)

Answer any five of the following questions . Each question carries 6 marks.

].

An inventor claims to have developed a refrigeration machine, that maintains the

Refrigerated space at -10°C while operating room temperature is 20°C and has a
COP=8.5. Verify whether his claim is correct or not.

List the desirable properties of an ideal refrigerant.

Define: (i)Humidity (ii)Saturated air (iii) Dry bulb temperature

List the components of an Air conditioning system.

Explain a Simple Vapour Absorption refrigeration system with neat diagram.

Sketch a flow diagram of a simple saturation vapour compression cycle
with flash chamber.

Draw the figure of a Window type air conditioner. [5x6 =30)



PART - C
(Maximum marks : 60) -
(Answer one full question from each unit. Each full question carries 15 marks)

UNITI

Il (a) Evaluate the minimum Power of a perfect reversed Camot cycle refrigerator

that produces 500kg of ice per hour at -4°C feed water at 15°C. Assume specific

ice as 2.095 kl/kgK and latent heat as 335 kl/kg.

(b) List the advantages of vapour compression refrigeration system over Air

refrigeration system.

OR

IV (a) 500 kg of atmospheric air is circulated per hour in a Bell-coleman type cycle
refrigeration plant. The air is drawn from the cold chamber at 8°C and 1 bar
and compressed isentropically to 5 bar. It is cooled to a temperature of 28°C
and then led to the expander where it expands isentropically to atmospheric
pressure and is discharged to cold chamber. Evaluate,

(1) Heat extracted from the cold chamber per hour.
(i1) Heat rejected per hour
(iii) COP of the system
Assume y =1.4 and Cp= 1.003kJ/kgK

(b) Draw the schematic diagram and P-h diagram of a simple saturation cycle
with accumulator.
UNIT- 11
V (a) Explain the working of an Electrolux refrigeration system with flow diagram.
(b) Explain the working of a pressure type water cooler with a neat sketch.
OR
VI (a) [Illustrate the working of a Single stage reciprocating air compressor.

(b) Draw a neat figure of a Thermostatic expansion valve and show the components.
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UNIT- I

VII (a) Derive an expression for the By Pass Factor (BPF) of Heating and Cooling coils.  (9)

(b) 200 m* of air per minute at 15°C DBT and 75% RH is heated until its

temperature is 25°C. Evaluate,

VIII (a)
(b)
IX (a)
(b)
X (a
(b)

(i) RH of the heated air
(ii) Wet bulb temperature of heated air

(iii) Heat added to air per minute. (6)

OR
Air enters a duct at 10°C and 80% RH at the rate of 150 m? per minute and
is heated to 30°C without adding or removing moisture, If the pressure remains
constant at | atmosphere, Evaluate,

(i) RH of the air at exit from the duct.

(ii) The rate of heat transfer. &)
Draw the schematic and P-h diagram of a Two stage Cascade refrigeration
system. (6)
UNIT -1V
List, (i) Room sensible heat loads.
(ii) Room latent heat loads. &)
Explain the working of a Year round air conditioning system with figure. (6)
OR
List the Factors affecting human comfort. )
List the criteria and classify the air conditioning system. (6)
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