NOTE

Q1.

Q3.

Q3

(ime allowed: 3 Hours

Foram, Code: 09473
B n 1070 Sub, Code: 7064
AN
Il.l.-’(“la\d.L'L'hHllil.'.Hl Fngp,)

MEC-701; Rey i N‘_“lc:;“-.- o
o Angeration & Air Conditioning
Attempt (i . o — l
Joo {I [”“ questiony ipy all T ————

selecting atleast pyy) v Including ),
allowed, '

Max. Marks: SQ

Guestions | No. 1 which is compulsory and
Y Jrom cach Part. Use of refrigeration table is

L

-, W

n) Comot refviper :
@ :
condenser perator pives low Cop whe ;
1 ndenser temperature iy en evaporator temp 1%
) Compare open eyele " — "
¢) The hiyhc-;'t ‘:_l‘:yt"lf’ ““‘i.l‘-ln.';cd cycle Refrigeration system
d) Compare lwu‘lll]:ikcln{l/le(m vapour Compression cycle occurs at___*
¢) What is driet? systems with three fluid VAR systems,

)] ll_;cilnc !hc-lcrm: Absolute humidity
) Draw the following processes on psychometric chart

(1) Winter air-conditioni ‘ i
o e . ndnmnu}g process (ii) summer air-conditioning process
scuss the purpose of air washer.

~and

i MY . o . . H
.) gnu. .\l short note on hermetically sealed reciprocating compressors.
j) Draw the sketch of Automatic expansion valve.

PART-A

(1) Wh_u-l, are main factors affecting the performance of simple vapour compression
refrigeration system?.Explain with relevant P-H and T-$ diagrams. (5)

(i1)The capacity of a refrigerator is 200 TR when working between - 6°C and 25°C.
Determine the mass of ice produced per day from water at 25°C. Also find the
power required to drive the unit. Assume that the cycle operates on reversed Carnot
cycle and latent heat of ice is 335 kl/kg. (5)

A regenerative type air-cooled system is designed to take a load of 20 tons -when the
planc is moving at Mach number 1.4. The temperaturc ar:xd pressure conditions of
atmosphere arc 20°C and 0.8 bar. The pressurc of the air is mcrcascq from 0.8 bar to
1.2 bar due to ramming action. The pressure of the au'.leavmg the main compressor 15
4.5 bar. 60% of the total heat of the air leaving the main compressor 15 removed in the
hheat exchanger and then it is passed thrpugh the cool‘mg turbine. The te'rnperaturc of
the rammed air which is used for cooling purposcs 1n heat exchanger is reduced at

ixi i i ling turbine.
° ,¢ the air coming out of the coo ‘
j\ossix:iyn;"?sl::r?tropic efficiencies of compressor and turbine are 90% and 80%

respectively.

Find the followings :
(a) Ratio of the by-pa
(b) kW power require

(lcl) CO.P. Of:h::csisfte:;,: Jeaving the cabin should not exceed 25° C and pressure
‘The temperatur

- 3 . ing is isentropic and mass of cooled air
i i .03 bar.Assume ramm
required in the cabin 18 1.0

- through the heat exchanger is equal to the mass of cooling air. (10)
passing thr

ssed air to ram air used for cooling purposes.
d for cooling and pressurization of the cabin. .

Five ton Freon 2 Refrigera ion p aturated suction temperature of -5°C.
— . rigeration Jant has satu : - .
@ P o tzlakcs place a 30°C and there 15 no under cooling of Refrigeration
The condensation
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(2)
friperant (iii) Power required to derive the compression in kW takes the ﬁ’““‘”"ﬂ
refrigerai ‘ 4 1K K
tos of Freon-12 and C,, = 0.615 KJ/Kg, QT T —
aroperlies u'.ﬁﬂ'li?ﬁ{{.) & Iy (K)/hg) hy (KI7kg) |5, (K7kgKy
P(bar) T30 130 265 S—
;c  B— 250 k87 T
(5)
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absorption refrigeration system.

PART-B

A conference room for seating 100 persons is to be mnin'li'uncd at 22:C dry byl
temperature and 60% relative humidity. The uuldo-()r condil:fms are 49 C‘ dry byjp
temperature and 27°C wet bulb temperature. The various loads in the auditorium gre as
follows: " .

Sensible and latent heat loads per person, 80 W and 50 W respectively ;lights and fang,
15000 W;sensible heat gain through glass, walls, cciling etc., 15000 W. Thc-alr
infiltration is 20 m*/min and fresh air supply is 100 m*/min.Two-third of recirculateg
room air and one-third of fresh air are mixed before entering the cooling coil. The by-
pass factor of the coil is 0.1.Determine apparatus dew point, the grand total heat load

(10)

and effective room sensible heat factor.

Q6 The design data for an air-conditioning plant of a restaurant is given below :

Q7

Outdoor design conditions = 35°C DBT and 24°C WBT

Indoor design conditions = 27°C DBT and 55% RH
Seating capacity of the restaurant = 50

Latent heat gain per person = 44'W
Latent heat gain from meals per person = 6W
Sensible heat gain per person - ) = 58W
Sensible heat gain from meals per person = 35W
Number of service employees = 5

Latent heat gain per employee = 75W
Sensible heat gain per employee = 58W
Sensible heat gain from outside = 8.14 kW
Sensible heat gain from inside equipment = 29kW
Latent heat gain from inside equipment = 0.7kW
Rate of infiltrated air , = 400 m¥h
Rate of fresh air supply = 1600 m*/h
Minimum temperature of ajr supplied to room = 17°C DBT

The fan is situated before the conditioner and ]
| : 1as amotor of 11 kW. :
(a) Volume of ajr passing through the room inm’h W Caleulat
(b) Percentage of recirculated ajr ; ’
(c) Apparatus dew point temperatyr '
: VP Perature and by-pass factor - ¢
(d)Cooling Capacity in tonnes of refrigerationl? orsand . (10)

Expl.ain in brief which refrigerant/
applications and why?
(a) A cold storage o
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