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:nslructions: l) AftemlJallquestiom.
2) Figuresio 1!e rightind:cate full *uirks.
3) []se sItmc ansrYc. book.

4) Neat d:agram mnsl be drawn.
5) I Ise of sJeam trlrl.i relrige.ant proper{ tEble/ chirt & lsych.ometric

ch:rrl\ arL nllo\\ ed.

6) M:rkc Suihhle assumptions ifrequired.

Ql) Attempl any hvo.

a) Expiain Bell-Coleman Air cyole with help of block diapl am. Derive lhe
expression fo. COP and represent the cyole on T-S plo1. t8I

b) Discuss the main dift'erences between Revemed Canot cycle operating
o,r peflct gas and wet vapoul' with help of T-S p1ot. t81

c) , A Camot rcfrigcmtor requires 1.25kW per ton of rel'rigeration to
maintai. a region at low lemperatrre of -40"C. Detemine C.O.P
and heat rejected in kJ/min. t1]

ii) Give the conpa):isor between Heat Engine, Heat pump and
Refrigeralor. l4l

Q2) Attempt any two.

a) Discuss the efl'ects ofoperating corditions on the pet iomarce ofvapour
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b) Write a note or
i) Applicationsofcryogenics.

ii) Actual vapour compression reiiigeration.
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c) An afimonia relrigelating machine u,orts bel\veen condenser iemper&turc

of40"C and evaporator temperaitwe of- 10'C. Determine theoretica1 piston
displacement per ton ofrefrigeration and C.O.P tbr lbllowing cases.

i) Dry and satuated refiigela'lt vapour atthe beginning ofthe compression

ii) Super heated vapour by 5"C at the beginning olthe complession.
Assune isentropic compression and no subcooli[g lol both cases. C"
ofNIJ. vapour = 2.8 kJ/kg-"C.

Q3)Attempl any two.

a) ASHRAE classification o1' refrigelants, Suggest alternative refrigeranls
for environmental protection and justill, your: suggestion. I9l

b) Expiain in detail safety devices used in rcfrigeration system and sketch
any one of them. I9l

c) Explain how follo*ing equipment are selected lbr a system. I91

i) Compressor'

ii) Condenscr

iii) Evaporator

Q4) Solve aDy two.

4 r) With slandard notation derive the relation between specilic hamidity
and pa ia: pressures ofdry air and water vapour. [51

ii) Show Enthalpy deviation curvcs on psychrometric chad. t3l

b) Moist air at 1.013 bar has DBT =25'C, WBT = 20"C, P,= 2.0 i kN/mz.
Use eqlrations and calculate specific humidit),, Relative humidity, specific
enthalpy ofmoist air ald dew point temperature fronl stea table. Use

t8l

t81

c) With neat sketch, blieflyexplain adiabatic mixingoftwo air streams.Write
only goveming equations for entl-nlpl mass ofair, mass ofu,ater vapour [8]

Q5) Solve a.y two.

a) Wlite only governing equations ard represent on hand drawn
psychrometrio chart tbr B.F. contact factor , A.D.P and cojl capacity.
Also dlar.v RSHP. GSFff and ESI{F 1ines. Iel

ps),chromeh'ic table only.
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b) Air at 15.9"C DBT and 95% RH is heated ard humidified to 30.5"C

DBT and 55% RIl. The processes are sensibie heating, air washer wittr
recirculaled waler sprav aill R.II rises lo 95% and then sensible heating.
Find makeup water quantiry heating required ard humiclifying e$icieacy
of air washer. I9I

c) Draw only neat sketch ofcomfoft chart giving numerical values. Show
all year round zoDe .W te the lactors affecting ellective tempelature.[9]

Q6) Solve any two.

a) Wdte a note on sources of heat load for air conditioning unit bliefl1,,
suitable for all seasons. t8l

b) Write a note on duct sizing using friction ioss chart, Convelsior1 chart
fo. circular to rcctangular ducls and aspect mtio. t81

c) Write short notes on- lypes and use of griiles aad diffusols. Also gir e

their locations and factors goveming selection. t8l
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