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T.E. (Mechanical)
REFRIGERATION AND AIR CONDITIONING
(2015 Pattern) (Semester-II)

Time : 2% Hours] [Max. Marks : 70
Instructions to the candidates:
1) Neat diagrams. must be drawn wherever necessary.
2) Figures to the right indicate full marks.
3) Use of logarithmic tables slide rule, Mollier charts, electronic pocket calculator
and steam tabies is allowed.

4) Assume suitable data, if necessary.

Q1) a) Draw the neat schematic of ice plant and explain.its working. Discuss the
secondary refrigerants used in ice plant. [5]

b) " Explain ozone depletion reaction.-Describe alternatives for unitary air
conditioning systems. [5]

OR

02) a) 300kJ/min refrigeration system operates on a vapor-compression
refrigeration cycle with refrigerant R-134a as the working fluid and an
isentropic efficiency of 85 percent for the compressor. The refrigerant
enters the compressor as a saturated vapor at 1.40 Bar and is compressed
to 8.00 Bar. Determine- (a) the quality of the refrigerant at the end of'the
throttling process, (b)the coefficient of performance and (C) the power
input to the compressor. [6]

b) Explain the design features of an air conditioning system for multiplex.[4]

03) a) Explain Linde-Hampson cycle with neat diagram. Give its applications.

[S]

b) Discuss the methodology for calculating LCCP of various refrigerants.

[S]

OR

PTO.



04) A system working with ammonia as refrigerant is shown in fig.

- 10.8 bar . S—
—
—>
-6.7°C

EV l

5§ TR

2oV
— }
-34.4°C — —_
Ev
10 TR

[10]

Assuming saturated conditions at the exit of evaporators and condenser,
ammonia vapour to behave as an ideal gas with a gas constant of
0.4882 klJ/kg. K and isentropic dindex (Cp/Cv) of 1.29, and isentropic
compression :

a) Find the required power inputto compressor in kW

b) Find the required-power input if instead of using a single
compressor, individual compressors are used for low and high
temperature evaporators.

Use properties from table:

T°,C I h, (kJ/kg) h, (kJ/kg)
(kPa) (sat.liquid) sat.vapour
-34.4 95.98 44.0 1417
-6.7 331.8 169.1 1455
27.7 1080.0 330.4 1485

05) a) A retail shop located in a city has the following cooling loads:

Room sensible heat = 58.15 kW
Room latent heat = 14.54 kW
Indoor and outdoor design conditions are:
Outside : 40°C DBT, 27°C WBT
Inside : 25°C DBT, 50% RH
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b)

06) a)

b)

07) a)

b)

08) a)

b)

70 cmm of ventilation air is used. Determine the followings:

Ventilation load, GTH, ESHF, ADP dehumidified air quantity, condition
of air entering and leaving apparatus.

Take Bypass factor of apparatus as 0.15

Write a note eon :IAQ Requirements. [6]
OR

Explain: Specific humidity, Relative humidity, and WBT. [6]

A laboratory has the following cooling loads: [12]

Room sensible heat = 50 kW

Room latent heat =12 kW

Indoor and outdoor design conditions are :
Outside : 40°C DBT, 27°C WBT

Inside : 25°C DBT, 50% RH

50 cmm of ventilation air is used. Determine the followings, if coil ADP
1s 10°C:

Ventilation load, GTH, ESHF, BF, dehumidified air quantity, condition
of air entering and leaving apparatus.

With neat schematicexplain all air system. What are the advantages and
disadvantages overall water system? [8]

Classify refrigerant compressor. Explain working of any two in details.[8]

OR

Draw neat diagram of EXV and explain its working. What is the selection
criteria for expansion device? [8]

Describe all year round air conditioning system. [8]
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09) a) Classify duct system. Explain commonly used duct materials. [6]

b) In the duct layout shown in Fig..Below, outlet 1 and 2 deliver 20 cmm
each and outlet 3 delivers 28 cmm. Select the velocity of 8 m/s in section-
A. Size the duct system using the equal friction method and determine its
static pressure requirement. [10]

E{3m)

A (6 m) B(3m) C(5m)
Fan \

D(3m) F {5 m)

®

Q10)a) Explain types of fans used in ducting system. Give their selection criteria. [6]

b)  Explain, how pressure loss is.calculated in the followings: [10]
1)  Elbow
i) Bends
i) Tees

iv) Enlargement and contraction

v) Divided flow fittings.

[5560]-515 4



(6x/r%)  AJTYHLNI
(0272 004 059 009 Qss 00s ost 00t 0G¢E 0og 0ce 00¢ oSt oot

L0 A [ E AT T T ] L i o
Ln.hm?r Rl 11%& _\MM\_} =T 4 Tqm\ \F&N\ NNV\i o [Q\‘ ) |
| A I 2= T LT ] e Jior &/ e ut T &7 a7 sy
: Lyodltt17 | _ _ LT ) A 8 s\\eﬁ 1\\9 [NY e 4 oAy 7 .
o Y IRANED ST AT A i s S i st 1417510 M
iu”..o_-tw = § = g w,.),\mﬂm o.w i w\w _p u \\ﬁwdﬁ % t\ w\\o' {¢
| T2 - 7| L) a7 A
00 mm.owwauim!m!mﬂmNWHMNO nr\\\\‘ Jamwez %‘ g AN \\Lu\ M\M\\\W\M\H u\\ A ® v0'0
Tiasia e B Ly s Sag e a
l.n.\w,T-_l Al LA or — LH T TN M o A A A g [
1’0 W | 7 i / yamy \Rm.\i -AM\Q \L&.&lw\d - \\.JW :& 7] 4_\\% \\N\L AL “_NJ\_._‘\ / Q\“\J\\y ; L0
4 A | LA ) Ao w | Bl B g il Bl il Vit W inP d i B2V s e oe
lwmiw LS SR T8 L& T[S B I8 g 188/ & &7 818 \\a\m e |8 8|12
[WAN. e L ——— T 1 - i H P y - Il § | L L. - N
2o LI DA T I AP T el 1 ) o 3
, lld\ LA pas AT L/ M\M / \wi %\\\ﬁ AT 8 H HH e
P = A 7 = / i gana ey ARE aard ard ) i 8 P =
/ | \% L - \ WA LT A A7 o] | m
e AT Jf ﬁ. 7 T\ L1/ s @T% L \M\ @l *
MRV - =T A 77 it T W
.Lﬁwf_ * H ALY {ul‘\ =7 Wﬁ\ 1 \%\b ey —_
1 ew_\..l\_ L—H - A \r\ \/\ - W\ 7 N\W& Nd (s 1t M
A A AL Az 0 [ 5
L e e i 2w T A
z - AL e LAV ear7 :
oo LI A- AT Do ] LA m“\ 71l 0l
v RLA\.\ Y m : = 1 oA eyeL-yl
ALV A TR A T o ) | e S
" A N R oy i I
i L g=ARE . [ b4 s m g \ | s
Kﬁmz? ax\\\{‘m <] K= AT =g e Arv. mar \x :H\ /] i :_ H
oL | B :u\_\__r i N \\,4NA+_ T o el O & Tﬁﬁﬂ | :\ir, ,N r.ﬁ_ n_:. oL v
jReinpaNaRee pUate B s 65| e T
A _ N \\,\/h — VA\_N. AN - A AL A dx ( k \, \ \\ o oz OL_
0sL 00L 059 009 0SS 00s oSt oor 0st 00€ 052 002 0S1 0ot o
v



=~ Vapour pressurs, mm of Hg i

[ S

T RE RS
T L TLT

NN N Sw
& S ® B8

N

- -
NTOTWT D
Loted

14

il N
| ael g1y

1z

3

r
}

Ly L1y

1

. hY
e
dns. 5
o™ £
3
W
| 32§32
of 3, 3%
o] e 323
e 52 5.
G281 Siis
o 8 2 0
| ¢ gd
[1,} : L
oA, *
3
s g :
. W
/4
A4 \
@
3wl
- gB’l'“‘M'
g VP -4
2 7 :
g ~ :
: ;
g - :
g ¥i g
1]
i .
31N H : ’ /
gl m! ” ?_ \ / e’e"(lfs
sy AL Y H RN N nte
. M- A RN T | NNDR VA
, DTl Ry R N A R S
. ‘ ‘ B N 3 p
. 41, [ 7N 1Y/ \\ ORI _»'7&"‘ : /’4”0
K R PN BTN e
3\&? 7 YT Ix \Z. X a PRI AN @
L S P ARy s = NPT IN ] Phed N T
| 141 T LN L So,’ ~02F
f‘/ I\ = h J:?' 3 &J
! \7 \‘J‘. \{0'/. |
8 A X NN TR
VT TR v NS #
3 JL L4 bl - & i ) ) | ‘\ b \J[ ”\
3vg E AL VKT iR L !
Tl LN EN By AN TR T NI S
o= : 4 1TXT i\ N ENG LN ™
SHA- A Fpﬂg"%’ VI YT T
5 -+ I 4 by
=114 NA LT A
& S~ o ] : £5 \
Q =
- Q § 3 3 s
o : g i
m’]*qO““\t 8 & °8° 3 N g & v § R ¥
o9 r ———= Specific humidity, kg/kg of dry.alr e )
i ‘ll‘"lli\\\\\\(‘_\\\‘\\l'\\\‘\\\\\\;\\\r\\\\ \\\\‘ NN \T}
A Ay e ¥ 0 - -
TREB8AI R 2 a4 £ 8 @

[5560]-515



