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B.E. (M echanical Eagineering) (Insem)
HEATING VENTILATI®ON AIR-CONDITIONING AND
REFRIGERATION
(2019-Rattern) (Semester-VI1) (402041)

Time: 1 Hour] [Max. Marks.: 30
I nstructions to the candidates.

1) Solve Q4 0rQ.2,Q:3 or Q4.

2) Neat diggrams rmuist be drawn wherever necessary. O

3) Figurest0 the rght indicate full marks. 0

4) Use'ef-electhanic pocket calculator is allowed.

5) Assume suitable data, if necessary. @ N

Ql) @ Bxgiainphysica requirementswhile selectinga¥efrigerant. [9]
b) ~A'boot-strap cooling system of 10 TRisus % aeroplane. Theambient

The pressure of air discharged i
discharge pressure of air fropafiealixiliary compressor is 4.25 bar. The
isentropic efficiency of co6 % gcompressorsis 90%, whilethat of the
turbine is 85%. The ¢ :& ess of both the heat exchangersis0.7. If
the cabinisto be % JlNedat 22°C and the pressurein the cabinis 0.9
bar. [10]

Take Cp = kg y = 1.4. Draw T-s diagram.
Find:
1) %of air cireulated
Q er of the system and
Qiil COP of the system
OR

Q Explain Recovery, Recycling and Reclaimirig.of refrigerant. [9]
b) A smpleair refrigeration system is used for an @ifcraft to take aload of

20 TR. The ambient pressure and temperature@se 0.9 bar and 22°C. The

pressure of air is increased to 1 bar due to‘isentropic ramming action.

Theair isfurther compressed in acompressor to 3.5 bar and then cooled

Inaheat exchanger to 72°C. Finally, theaiv' is passed through the cooling

turbine and then it is supplied to the cabin at 1.03 bar. The air leavesthe

PT.O.



Q3) 3

b)

=)

cabin at a temperature of 25°C. Assttiming the isentropic efficiency of
compressor and turbine as 80% and’ 75%. [10]

Take Cp=1.005 kJkg K, v =1.45:Draw T-s diagram.
Find:

)  Massof air circulated

i)  Power of the'systefand

i)  COP of the-system.

What isthe necessity of a multistage compression system?,.EnN

advantages of sulltistage compression system. 5]
A two Sfage gompression system with flash gasremoval h acity
of 30, TR with isused to achieve aminimum temperature 0% 20°C. System
uses R22 refrigerant. When the ambient temperaturg4s 4Q°C. The flash

tank separates dry vapour at 5 bar. Liquid refrigerght the flash tank
Is expanded upto -20°C. Assuming that the ref, t at the exit of the
evaporator is dry and the liquid refriger ng the condenser is
seturated liquid. Compression in gach r is isentropic. Draw

P-h diagram. ' [10]
Cdculae:
' |

)  Massflow ratein eachCy

i)  Power required to ruEem

i)  COP of the systent
Use the P-h chart provieed.

OR

le Compressor and individual expansion valVesThe tondenser is
operating at 40°C temperature. The exit condition)of refrigerant from
each evaporator is saturated vapour and refrigerantieavirig the condenser
Issaturated liquid. Draw P-h diagram. [10]

Find:

1)  Massof refrigerant circulated in each @vaparator
i)  Power required to drive the systefn

i)  COP of the system.

Use the P-h chart provided.
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