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Refrlgeratlon and Air Condltlonmg
(Mechanical Engineering) ‘

Answer any five questions
All qugtions carry €gal marks 717 Lif

Describe by the aid of a diagram the principle of a refrigerating machine of an
open cycle air type and obtain an expression for its effectiveness. Assume

............................

temperature ‘of -1°C where it is compressed 1sentroprca11y to 4 bar by a
compressor of 80% efficiency. The air is then cooled at constant pressure to a
temperature of 15°C, after which it expands in a turbine to 1 bar with an
expansion efficiency of 85%. The air then absorbs heat in a cold room and returns
to the compressor Determme the COP of the system [15]

...................
="t 2
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.....................
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A food storage refngeratlon system requrres 12 tons capa01ty to maintain the food
at — 8°C. The condenser temperature is 30°C. The vapour leaving the evaporator is
Superheated by 5°C and liquid leaving the condenser is subcooled by 4°C. Find
the following:

i) Theoretica] COP o g, R

11) theorehcal power :.,.' Text faget

iii) weight of refregerant c1rcu1ated per mmute

Assume the compressor is single acting and of two cylinders and is operating at
900 rpm and the stroke as 1.5 times of its bore. Also find the volumetric
efﬁcrency, bore and stroke if the clearance is 2%. [15]

---------------------

----------------------------

and demerits
Explain the terms: .
i) Azeotrope  ii) Hermetically sealed compressor. [15]

........................

temperature.

Explain the function of liquid-vapour heat exchanger between the generator and
absorber and how it can improve the performance of the vapour absorption
system. [15]

...................................

C Rt :
....................

Derive the expressron for ﬁndlng out the quantrty of steam requxred per ton of
refrigeration.

A steam jet refrigeration installation is to deliver chilled water at the rate of 2300
kg per minute at 8°C from supply water at 18°C. Condenser Saturation
temperature, is 38°C, nozzle efficiency i5.90%, entrainment efficiency i is.08%

..............

~and drffuser efficiency : 'rs 78% Quahty of ﬂashed vapouj=is 0.97. The Steam

consumptlon for the motive jet is 6500 kg/hr Estimate the pressure of the dry
and saturated motive steam. [15]
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Write a short note on by-pass factor for cooling coils.

The senmble heat load faetor (SHF) of -aR- a1r-cond1t10ned -yoom 1is 0.67 The
The maximum permissible temperatur_e difference between the inlet air and out-let
air is 11°C. If the quantity of air flow at the inlet of the room is 180 m*/min, then
find the sensible heat load and latent heat load of the air-conditioned room. [15]

...................................

city, whicH has hot and humld climate.

An air-conditioned room is maintained at 27°C DB T and 52% R.H. The sensible
heat load of the room is 27 kW, and room SHR is 0.80. Determme

i) room latent heat gain

11) the apparatus dew pomt temperature

pomt témiperature. ¢ - _ " [15]

Discuss the common considerations for humidification of air in air conditioning.
What are the dlfferent methods of humldlfymg the air? Explain the working of

115]
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