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HEATING, VENTILATTYON, AIR - CONDITIONING
AND REFRIGERATION
(Semester -1){2015Pattern) (Elective - I) (402044C)

> Hours ax. Marks :
2% H 'Max. Marks :70

Instructions to the candidates:

1)
)
3)
9
)
Q1) 2)

b)

Q2) 2)

b)

Attempt J.71 or 052 Q. 30r Q. 40Q. 50r Q. 6., 0. 70r Q. 8, Q. 9 or Q. 10.

Asstume suitable data whenever necessary. x®
Use of non~programmable pocket calculator is allowed. (;‘ ’
Draw nedtdiagram whenever necessary. A
Figure t0 the right indicate full marks.
W™
What is trans-critical cycle? State Advaﬁtage%and disadvantages of trans-
critical cycle. - [4]

28 tons of ice from and at 0 i/é‘ is produced per day in an ammonia
refrigerator. The temperatute range-in the compressor is from 25 °C to -
15°C. The vapor is dry gndgsatu'rated at the end of compression and an
expansion valve is usepl There isrio liquid sub cooling. Assuming actual
C.O.P. of 62% of the thet)retlcal calculate the power required to drive
the compressor. FolPowmg properties of Ammonia given- [6]

Temperature| Enthalpy (klJ/kg)  Entropy (kJ/kg.K)
°C Liquid Vapor Liquid Vapor
2.5 2989 1465.84 | 1.1242 | 5.0394
-15 112.34 1426.54 | 0.4572 | 5.5490
Take latent heat of ice is 335 kl/kg
OR

Explain the working with diagram of Intétal heatgxchange trans-critical
Cycle. [4]
1 m® of gas is compressed adiabatically (n=]/4) from 1 bar to 5 bar in a
reciprocating compressor with 8% clearance. If the exponent of the re-

expansion curve is 1.1 instead of 1.4 Eind the percentage increase in the
work of compression. [6]

PTO.




03) 2)
b)

04) a)
b)

Q5) a)
b)

06) a)

b)

07) a)

b)

Explain Thermostatic expansion valyg;with diaphragm [3]

A R, two cylinders reciprocating)compressor is designed for 7.5 tons
refrigeration capacity at 5 %(J"evaporating and 40 °C condensing
temperatures. The clearance is"5% of stroke and piston speed is limited
to 3 m/s. Take L/D = 0.8 arid compression follows the law of PV 1=
Constant. Pressirg,drop$at suction and discharge values take as 0.2 bar
and 0.4 bar respeotively,/Determine the followings- [7]

)  Powérvrequired to run the compressor and C.O.P. of the cycle.
ii)  Volumetri¢Efficiency of the cycle.

il RPMef the compressor and dimensions of the ‘c&npressor.

<O
OR N
Explain in detail the capacity controls in recipréeating com pressor. [6]
N\
Explain the evaporative condenser with neat,&ﬁgram. (4]
~» o
9 .

What is a metabolism? Which are {k/fe‘fac&o& affecting Thermal Comfort? [8]
Explain wind and stack effest Withdiagram. [8]
(ANOR

J
A building consists of' a{ 0,6 m®9.5 m window on the wall facing the wind
and an opening of I\5p1 x };0m on the opposite window. The center-to=
center distance between the windows in the vertical direction is 1.5 m. The
outdoor temperature is.3.}3 K, while the indoor is maintained at 3037K.
Calculate the airflow rate due to the combined effect of wind and stack
effects, if the windblows at a speed of 50 kilometer per hour. [10]

Write in detail theselection criteria of supply air outlet. [6]

Explain in detail the “decrement factor” and “time lag” and at which
value are they useful? [6]

A 25 cm thick wall is exposed to the peripdic tefiiperature and incident
radiant variation on an hourly basis bgtween 7am and 6 pm is given in
the table. Determine average heat gain™of the room per unit area of the
wall. The outdoor maximum and minimufintemperatures are 40°C and
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08) a)
b)

Q9) a)
b)

22°C respectively. The outside and ifiside design temperatures are 40°C
and 25°C respectively. What is maxiiium heat gain and time of maximum
heat gain from the wall? [12]

Density of the material, p = 2400 kg/m?
Thermal Conductivity, &= 1.5 W/mK
Outside wall Coeff., h =23 W/m’K
Inside wall €ogftt., h=7 W/m’K

Time T8 |9 |10 |11 (12 |1 |2 |3 |4 |5 |6

x9,
am|am| am [ Am |am|noon |pm| pm|pm; pm|pm |pm

Wall mags| Equivalent Temperature Difference ( A%SE') °C

(kg/nt’) X
NS
500 3.9(3.313.3]|3.3|3.3[38,] 39/4.4|5.5]6.7(9.4 |11.1
O x
600 6.1 15.515.0]14.4 4444 1'50 [5.5[5.5 [5.5]6.1 [6.7
% O
N/ N
) (

XOR

Explain the energy corservatigimbuilding code. [10]
o= /
How do one achievéenbrgy-dénservation in a restaurant air conditioning
in the building ? Explain in detail [8]
OR

Write a note on Sornbients and Desiccants [8]

Explain with diagram the liquid desiccant dehumidifigr'with heating and
cooling coil. [8]

OR

Q10) a) Explain with diagram the solid packed tow€rwith delhumidification [8]

b)

Explain thermal storage air conditioning system [8]
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