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Note: This question paper contains two parts A and B.

1.a)

Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B
consists of 5 Units. Answer any one full question from each unit. Each questlon carries
havea; b, cas sub questlons s e

10 malks and ma

(25 Marks)
Explain the term “tonne of refrigeration™. 2]
Discuss the effect of sub -cooling on COP. Would you desire large sub-cooling and
why? .. . (3].
(2]

Give: the advantages of hermetlc sealed compxess

‘Differentiate between Tow-side float valve and high de-float valve, 5 [3]

Discuss the function of absorber in vapor absorption refrigeration system. 2]

Under what situation in steam jet refrigeration system recommended? What are its

limitations? Can it be used for obtaining sub-zero temperatures? [3]

What do you understand by effective room sensible heat factor? 2]

With the help of psychlomemc chart cxplam sen51ble heatmg, and sensible cooling
process. ¢ [3)s 7
B xplam the unportance of tl now” and drop” in locatmw the grill./ J 21
Explain the advantages and disadvantages of viscous ﬁltefé over dry filters, (3]

PART - B
(50 Marks)

How does the increase-in-condenser, temperature affect COP. Also explainthe influenee

of. cvaponatox temperature on COP... thh of the two temperalures have more mﬂuence P

‘on COP?”
A R-12 refrigerating machine worl\s on vapor compression cycle. The temperature of

refrigerant in the evaporator is -20°C. The vapor is dry saturated when it enters the
compressor and leaves it in a superheated condition. The condenser temperature is
30°C. Assuming specific heat at constant pressure for R- 12 in the superheated condition

as, 1. 884 l\J/l\g K, determme

| m) Theoretlcal COP ofthe machine. [5+5] |

OR




Giference between a refrigerator ad aheat pump? Derive an expression

ik Aniw* on xuuvud Carnot cycl:.

Tl 35 Ke condensing temperature

a )ox Ieavmﬂ the Cvapordtor r[ he «

3.a)  Whatis the
for the peri’l‘: mancsa factor for both it'thcy are ru

...... | g
'120 mm stroI\e runnmo at 300 rpm lhe volumemc effcmncy is 83% and the’
mechanical efficiency is 90%. Assuming isentropic compression, determine: [5+5]
i) COP

ii) Power required
m) Fonnaﬁc capacxty ofthe plant.

Whele are cenmfuoal comprpsso;s

~4.a) »Dgscnbc Wlih a sl\etch a centnﬁmal compxgssm.
“preferred over réciprocating compressors in refrigerating system?
b)  Discuss the operation of a capillary tube in a refrigeration system.
OR
5.a)  Explain the dry expansion evaporator with the help of a neat sketch.

b)  What are the points to be considercd for selecting a condenser for a refrigeration
[5+5) ...

[5+5]

system,?..,___

e air refrigerating-systemi over an open’ air: ..

rem gcraﬂon systcm.

b) A dense air refrigerating system operating between pressures of 17.5 bar and 3.5 bar is
to produce 10 tonnes of lcixlgeratlon Air leaves the refrigerating coils at -7°C and it
leaves the air coolex at 15.5°C. Neﬂlcctms Iusses dlld clcarancc calwlate the net woxl\

[5+5J

)f"

7.a) Explam the various componems of stcam jet xctugeratlon systun and cleat ly dlSCUbS
the function of each component; compare the system with vapor compression

refrigeration system.
by A 1efrigerating system working on Bell-Coleman cycle receives air from cold chamber

at -5°C and compxcsses it from 1 bar to 4.5 bar. The compressed air is then cooled to a
temperature of 37 C before it is expanded in the expander. Calculate the COP of the -
:system when comp1 'ssxon and expdnsmn are 1 s_entroplc and‘ i), fo low the Jaw

‘pv! P =eonstant.” [5+5]"

8.a)  Define room sensible heat factor. How room sensible heat factor line is drawn on the

psychrometric chart?
b) The au at 35°C DBT and 25°C WBT is passed thromh a cooling coil at the rate of

2»80 m: 3. min. The air leaves the coolmg coil at 20.5; C DBT and 50% relallve humidity.

.»-"'1) Capa(nty of the cool‘m<7 ¢oil in tonnes of refii igeration
i) Wet bulb temperature of the leaving air
iil)) Water vapor removed per minute
iv) Sensible heat factor.

[5+5]

OR




1l.a)

b)

c oling coil is 0, 1rF md ;
i) Surface temperatule of the coolmg 0011 or ADP

Explain the proc:dure 1o draw a grand sensible hust factor line on psychrometric ¢iort.

Air at 30°C DBT and 60% RH is passed tin (,uﬂh a_cooling coil at the raw of

250 mi>/ min. Tlm air leaves the coolm0 cox[ at 14 C DBT It the by pass tactox of tl ; a

ii) Relative humidity of the air leaving the cooling coil
iif) Capacity of the cooling coil in kW

iv) Sensible heat factor [5+5]

Whichtype of air-cleaner. would be selected for removing. very small particles of dlrt
_‘,and smoke from the axr‘7 Explain thc working pr mmple ofthxs cleanex ‘ :
“Suggest the different constructional féatures used in “fieat pump” to improve Ihe ovcrall"

EPR. [5+5]
OR

Give few industrial examples where heating and cooling is simultaneously required and

explain why “heat pump” is more suitable for such applications.
What are, the advantaoes and dxsadvantaﬁes of the backward blade fdn over forward
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