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B.E. (MecChanical)

HEATINGVENTILATIONAIR CONDITIONING &
REFRIGERATION (402041)

(2019 Pattern) (Semester - VII)

Time : 1 Hour] [Max. Marks : 30
I nstructions to/thecandidates :

1) Answer Qber Q2, Q3 or Q4.

2) Neat diagrams must be drawn wherever necessary.

3) Figures-to the right indicate full marks.

4) Use of Steam Tables, Mollier charts and electronic pocket calculator is
allowed.

5) (OAssume suitable data if necessary.

Q1) @ Explain the concept of DART ir'air fefrigeration cycles and compare

variousair refrigeration cyclesusing DART. [9]
b) Explainthefollowing propé&rties@brefrigerants: [10]

)  Latent heat of vaparjzatien

i)  Boiling point

i) Miscibility.
Iv)  Specific heat of vapour refrigerant
v)  Critica point
OR
Q2) @ Writenoteon: (i) ODP (ii) Secondary Refrigerantsiii) LECP [6]

b) Thefollowing datarefersto abootstrap air cycleeyaporativerefrigeration
cycle used for an evaporator to take 20 tonnes of reftigeration load :

Ambient air temperature=15°C
Ambient air pressure = 0.8 bar
Mach number of flight = 1.2
Ram efficiency = 90%

PT.O.



Q3) g

b)

Pressure of air after main compressor= 4 bar

Pressure of air after secondary compressor = 5 bar

| sentropic efficiency of main@empressor = 90%

|sentropic efficiency, of secondary compressor = 80%

| sentropic effiCiericy of cooling turbine = 80%
Temperatureet airleaving thefirst heat exchanger = 170 °C
Temperature of air leaving the second heat exchanger = 155 °C
Cabin presstyre = 1 bar :

Cabin temperature = 25 °C

Findx

1)/ Draw neat temperature entropy.plot of given system

i)  Temperature of air at the enitry-0f main compressor

i) Actual pressure of air at'the entry 0f main compressor
Iv) Actua temperature gf@ir atdhe exit of main compressor

Actual temperature of. a1 at the-exit of secondary compressor. [9]

Explain with schematig and p-h diagram CO,-NH, cascade refrigerztion
system. [6]

A R134a refrigeration system works with two evaporators,individual
expansion valves, individual compressorsand with & ngie coridenser find,

I)  Massof refrigerant circulated in each evaporator,
i)  Compressor power for each compressof.and fotal power
i)  COP of the system.

Assumethat the refrigerant leaving each evaperator isdry and saturated
and the liquid refrigerant leaving the cofdenser is saturated liquid.
Compression is isentropic in each compressor. [9]
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Draw process on Ph chart provided@nd attach as supplement

Tempt (°C)| Pressure (Bar) | hf (KJ/kg) hg(kj/kg) | coolingload
-20 1.350 172 387 4 TR
0 2.90 199 398 2 TR
40 11.00 258 418 -

USe P-h charyto find ‘h’ at exit of compressor
OR

Q4) & Explan atwo-stage vapour compression cycle with ftash chamber for
gasremaova and intercooling with schematic and P-h diagram. Also write
formulato calculate COP. [6]

b) A typical multi-pressure systemisshownin belew figure with R134aas
refrigerant inthe cycle. Refrigerant is subcool edby 10 °C at the condenser
eXit. Consider the exit of each evaperator te he saturated vapour. Find[9]

1)  Draw neat Log PVsh plotoaihe R134achart provided and attach
as supplement

i) Massflow rate through eaclhrevaporator
i)  Cooling load on{condensey

Iv) C.O.P of syster
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