Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering Semester —VI Examination Dec. - 2011

Subject code: 361907 Date: 09/12/2011
Subject Name: Refrigeration and Air-conditioning

Time: 02.30 pm — 05.00 pm Total Marks: 70
Instructions:

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

4. English version is considered Authentic.

Q.1 (@) Explain the term Co-efficient of performance (C.O.P.). State the 07
applications of refrigeration.

(b)  Explain the Bell- Coleman Cycle with PV and T-S diagram. Also 07
find out the COP equation of the Bell- Coleman Cycle.

Q.2

(@) Explain the working of vapour compression system with help of 07
schematic diagram and T-S diagram.

(b) An ammonia refrigerator produces 20 tonnes of ice at 0 ° C from 07
water at 0 °C in a day of 24 hours. The temperature range in the
compressor is from -15°C to 25°C. The vapour leave the compressor
is dry saturated. The liquid leave the condenser at25°C and expand
in the throttle valve. Find (1 ) C.O.P. and ( ii ) Mass flow rate of
ammonia using properties table.

OR

(b) Define and classify refrigerants and explain the desirable properties 07

of the refrigerant.
Q.3

(@) Name the different type of expansion device and explain capillary 07
tube with a neat sketch.

(b) Classify refrigerant compressor and explain the screw compressor 07
with a sketch.

OR
Q.3 (a) Differentiate between vapour absortption system and vapour 07
compression sytem.

(b) State the properties and use of following refrigerants. (i) R-134a 07
(i1) R-717 (iii) R22.

Q.4
(@) Define the following terms 07
(1) Specific Humidity (ii)) Absolute Humidity (iii) Degree of
saturation (iv) Dew point temperature (V) Dry bulb temperature
(vi) Wet bulb temperature (vii) Air conditioning.
(b)  Show on the psychometric chart and find out the different properties 07
of air having 35 ° C D.B.T and 60 % RH.

OR



Q.4

Q.5

Q.5

(a)
(b)

(@)

Explain construction and working of split air condition system.
Explain working principal of desert cooler.

Classify the fan, state the application of various fans.
A hall is to be air conditioned for the following specifications:
Indoor condition :26° C dbt and 19 ° C wbt
Outdoor condition : 35 ° C and 27 ° C wbt
Total sensible heat load = 11.1kw
Total latent heat load = 3.9 kw
The conditioned air supplied to the room is 50 m*/min and contain
25% fresh air and 75% recirculated air before cooling coil.
Determine:

(1) Condition of the supply air.

(i1) Condition of the mixed fresh air and recirculated air before

entering cooling coil
(ii1) Adp and B.F. of cooling coil
(iv) Capacity of cooling coil in TR.
OR

Explain the flywheel effect of building materials and explain
following terms

(1) Instantaneous heat gain (IHG)

(i1) Instantaneous cooling load (ICL)

(ii1) Total equivalent temperature Difference (TETD).
Explain sensible heat load and latent heat load. Also differentiate
between infiltration and ventilation air.
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