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B. Tech. EXAMINATION, May 2019
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(ME)

ME403

REF. & AIR CONDITIONING

Time : 3 Hours] [Maximum Marks : 100

Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt any Five questions.

1. (a) Explain one tonne of refrigeration. 4

(b) Explain eco-friendly refrigerants and give

few examples. 6

M-742 4 M-742 P.T.O.

(c) Specific humidity

(d) Per cent saturation

(e) Relative himidity

(f) Volume of air

(g) Enthalpy of air. 20

6. An air-conditioned hall is to be maintained at

27ºC dry bulb temperature (DBT) and 21ºC

web bult temperature (WBT). It has a sensible

heat load of 46.5 kW and latent heat load  of

17.5 kW. The air supply from outside air

atmosphere at 38ºC (DBT) and 27ºC (WBT)

is 25 cubic metre per minute (cmm) directly

into the room through infiltration. Outside air

to be conditioned is passed through the cooling

coil and 60% of the return air mixes with the

conditioned air after the cooling coil.

Determine :

(a) Condition of air after the cooling coil

and before re-circulated air mixes with

it.

(b) Condition of air entering the hall i.e.

after mixing with re-circulated air.
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(c) Explain secondary refrigerants. 4

(d) Give few methods of refrigeration. 6

2. Explain reduced ambient type and regenerative

type air craft air conditiong systems with block

diagram and T-s charts. 20

3. AR-22 installation has the following data :

Capacity 10 TR

Evaporator temperature –9ºC

Condenser temperature 37ºC

Temperature of refrigerant (superheated

gas) leaving the evaporator at –2ºC

Temperature of refrigerant sub-cooled

as liquid leaving the condensers at 25ºC

Compressors particulars

No. of cylinders 2

Stroke is 1.5 times the bore

N = 950 r.p.m.

Determine the :

(i) Mass of refrigerant circulating per

minutes;

(ii) Theoretical piston displacement per

minute;

(iii) Theoretical power;

(iv) COP;

(v) Heat removed from the condenser.

Refrigerant table is permitted. 20

4. (a) Describe the vapour absorption

refrigeration (VAR) system with neat

diagram and derive the expression of COP

for the VAR system. 12

(b) Explain the steam jet refrigeration with

the help of block diagram and T-s chart.

8

5. Calculate the following psychrometric

properties of air without using psychrometric

chart when dry bulb temperature (DBT) is

25ºC and wet bulb temperature (WBT) is 25ºC.

The barometric pressure of air is 760 mm of

Hg :

(a) Partial pressure of vapor

(b) Dew point temperature
M-742 2 M-742 3 P.T.O.
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(c) Quantity of fresh air entering the coil

(d) By-pass factor of the cooling coil

(e) Refrigeration load on the cooling coil.

Take ADP of the cooling coil as 15ºC.

Psychrometric chart is permitted. 20

7. Explain the various duct design methods used

in air-conditioning. 20

8. Write short notes on the following : 20

(a) Compressors

(b) Evaporators

(c) Expansion valve

(d) Condensers.

M-742 5 80 M-742 5 80

(c) Quantity of fresh air entering the coil

(d) By-pass factor of the cooling coil

(e) Refrigeration load on the cooling coil.

Take ADP of the cooling coil as 15ºC.

Psychrometric chart is permitted. 20

7. Explain the various duct design methods used

in air-conditioning. 20

8. Write short notes on the following : 20

(a) Compressors

(b) Evaporators

(c) Expansion valve

(d) Condensers.
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