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B.E. (Mecnhanical)
REFRIGERATION & AIR CONDITIONING
(2015 Patter m)(Semester-1) (EndSem.) (302049)

Time:2¥%2Hoursg| [Max. Marks: 70
I nstructions to the canchidates:

1) Neat diagramsmust.be drawn wherever necessary.

2) Assumeuitable data if necessary and mention it clearly.

3) Useof steam table and psychrometric chart is allowed.

Ql) @ Explain@automotiveair conditioning with itscomponentsand their function

in brief; [6]
b) Wiiteany four eco-friendly refrigerantswithihieir chemical formulaand
designation. [4]

OR

Q2) @ Explain agua ammonia vapeur apsorption refrigeration system with
schematic diagram. [4]

b) Anidea vapour conipressionrefrigerator uses methyl chloride (R40) as
arefrigerant and operates betiveen temperature limits of -10°C and 45°C.
At entry to the compressor, the refrigerant is dry saturated and after
compressionit acquiresatemperature of 60°C. Thereisno under-cadiing.
Find the COPof theregfrigerator. Take va:1-09 kJkg.K Draw p-htiagram
of the cycle.

Therelevant properties of methyl chloride (R40)@easfoliows: [6]

Sat.Temp | h h S S

f g a

oC | kikg | kikg | kIkg | kdkg.K

-10 4538 |460.76 | 0483 1.762

45 132.98 | 483.6 0.485 1.587

PT.O.



Q3) g

b)

Q4) &)

b)

Q35) 8
b)

Q6) a)
b)

Q7) 8
b)

Compare vapour compression refrigeraiion system and vapour absorption
system on any four criterion. [4]

Calculate percentage changein COP of the system when generator temp
changes from 150°C to 200°C, refrigeration temp decreases from -20°C

t0-40°C. Condensation takes place at 30°C. [6]
OR

Draw schemaiic anap-h diagram cascade refrigeration system and explain

itsworking: [6]

Why isfiashgasintercooling isused in multistage compression. Explain

itgadvantages. [4]

Define specific humidity, relative humidity and by-passfactor. [6]

The pressure of the air entering and teavingthe adiabatic saturator is 1
bar. Theair entersat 30°C and |leaveSas salurated air at 20°C. the specific
humidity of entering steam of airi$0.0107 kg/kg of dry air. Calculatethe
specific humidity, relative humigity of-exit theairvapour mixture. [10]

OR
Write anote on indooiray quelity requirement. [4]
What isinfiltration? 2]

The atmospheric air ai 25°C DBT and 12°C WBT isflowing at a réte of
100 m3/min through-a-duct. The dry saturated steam at 100°C isihjected
into the air stream @t arate of 72kg/h. Calculate the Specificchumidity,
DBT, WBT, relative humidity and enthal py of air |eaving the duct. Show

the process on psychrometric chart. [10]

Explain with neat sketch winter air conditiQriihg system. [6]

Explain with neat sketch capillary tubé. [6]

Explainwith neat sketch working of thermostat. [6]
OR
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Q8) 8

b)

Q9) 8

b)

Q10)a)
b)

Explain variable air volume systery.” State any two advantages over
constant air volume system. [6]

Explain with neat sketch water. €ooled condenser. [6]

Draw p-v diagram of singl€acting single stage reciprocating compressor
and explain itswaerking ix brief. [6]

Explain agy-two duct’shapeswith sketchesand list any four duct materials.
[6]

A rectangularduct, 800mm x550mm size carries 5md/s of air having
denisity 1,15Kg/m3. Determine equivalent diameter of-gircular duct if i)
Alr-flow;issame. ii) Air velocity is same. Further find/pressure loss per
100 mifor f=0.001. Also calculate total pressure reguired at inlet to the
duct ot maintain the same flow, and air power regtiired. [10]

OR
Explain any two types of filters usedin aiy conditioning system. [4]
Explain any two types of supply air outlets with suitable diagrams. [6]
)  Grilleoutlets
i)  Ceiling diffuser outlets
i) Slot diffuser outlets
Explain equal friction method of duct design. [©]
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