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Tltffi!~S/M .. JI/V(U)/13 

Pnpcr : II 

Grndc : V(B) 

Full Marks - 200 

Time - Three hours 

The figures in the murgin indicate fuJI marks 
for the questions. 

Candidates arc required to give their answers in 
their own words as far as practicable. 

l. (a) 

(b) 

2. (a) 

GROUP - A 15 x6=90 

Answer all questions. 

Each question carries 6 (six) marks. 

Explain liquid-suction heat exchanger. 

Why is this incorporated in vapour 
compression refrigeration system ? 3+ 3=6 

How does the increase in condenser 
temperature affect COP of vapour compression 
refrigeration system ? Also explain the 
influence of evaporator temperature on COP. 
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13. (a) What is the life-time of a typical solar Power 

plant ? 

(b) What is the hydraulic balance of the solar 
field ? 3+ 3===6 

14. (a) How much electricity can one wind turbine 

generate ? 

(b) What are the economtc benefits of wind. 
generated energy ? 3+ 3==6 

15. (a) What is latent heat ? Where is it absorbed 
and where is it released ? 

(b) What percentage of incoming solar radiation 
is absorbed . by the earth's surface ? 

4+2=6 

GROUP - B 40x2=80 

Answer all questions. 

Each question is having four options. Select the 
correct option and write in your answer script. 

16. The earth's atmosphere consists largely which of 
the following gases ? 

(a) Oxygen and carbon-dioxide 

(b) Nitrogen and carbon-dioxide 

(c) Nitrogen and oxygen 

. (d) Oxygen and water vapour 
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J 7 T he enrth experiences J 2 hours of daylight and 
J 2 hours of night on 

(a) Summer solstice 

(b) Winter solst icc 

(c) Either equinox 

~- p sr' 
T .. 
: 111lD Off 'APtt<j p 
~~ ft 1 0 T F 0 r • ~ • ... • ~ 

, ~ -rp : .. .. . . ___ , 
(d) Both aphc l ion ond pcrihcl ion 

18. The cnrth, mainta ining a sign ificantly cooler 

surt:1cc temperature than the sun emits 

(a) Ultraviolet rad iation 

(b) Shortwave in frnrcd rad iat ion 

(c) Longwavc rad iat ion 

(d) Visible light 

J 9. Scaucrcd . radiation moving in all directions 

through the atmosphere is kno\vn as 

(a) diffuse radiation 

(b) di ffusc reflection 

(c) direct radiotion 

(d) refracted radiation 
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20. \'\.lncl, f th: fotlO'~ ing l5 the C"~:llup'c Of , :~~~ 

a1ti:u.dc clo·'d ; -· "' ' . 

Cumulus 

(c} 

(d) tru1ocun1ulus 

2 I . \Vind S?Ccd i~; rncaf\urcd using an in:tr~rn ­

callcd 

(a) Ba meter 

( b l \'.'ind v~me 

(c) .. ccdomctcr 

(d) i\ncn1omcter 

22. r .iquid·suction h~t ·exchanger is used in \ ~~ 
comp:-c s ion rcfriger3tion _·s1e.rn t 

(n) improve C P of the cycle 

(b) avoid usclc ~uperhc.ating in ..... 

(c) to rcc!ucc hec1t rcjccti n in c ndc.nset 

(d ) 1 ne of the abo\ c 
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23. ? Ib-CQQ!ing is a process of cooling tt.e refrige:au: 
10 vapou:- compression refrigera~ion SYstem 

(a) after com pres:; ion 

(b) before compressio71 

( CJ before throttline .... 
(d) ·one of the abo·.;e 

24 · In vapour compression ref:-ige-ratio:1 5)-s:em 
the follo\'•ine data is avai lable. Enthalov of .__ . . 
refrigerant at suction to compressor = 585 kJ kg 
at discharge from compressor = 61 0 kJikg and 
heat rejected to C{)oling water = 5 ~J 1\g. The 
\ ';ark of compressor per kg is 

(a) 25 kJ ·g 

(b) 20 kJ'kg 

(c) 30 kl 'kg 

-..., 

. . 
(d) None of the above · · 

- . "2j 
---- - - · - - ---

25. For high speed planes cruising at Mach number 
of 2·5 and above. The aircraft refrigeration system 

recommended is 

(a) Simple evaporative type 

(b) Boot·strap type 

(c) Regenerative type 

(d) Boot·straP evaporative type 

OmvTES ~.IIJV(BY13 1 . 
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2 . The dense air sy-tem as compared to open air 
system for same range of temperature using Beii­
Colemann system gi\·es 

(a) higher pov,:er I ton of refrigeration 

(b) Jo,\·cr pov:er ' ton of refrigeration 

(c) same po"vcr I ton of refrigeration 

(d) unpredictable results. 

27. f\ reverse Camot cvcle has a COP of 4. The ratio .. 
of higJ1er temperature to IO\\'er temperature \\-"ill 
be 

(a) 1 ·s (b) 2 (c) 1·25 (d) 2'5 

28. Rc\·er ed Carnot cycle assun1es that all processes 
in the cycle nrc 

(a) Non-flo,,.· only 

(b) Steady flo,v only 

(c) Non-00\\' or srcady no\V 

(d) Tran icnt no,\· 

29. A Carnor refrigerator opcratcc; bct\vcen 300·J~K 
and 273°K. The fraction of cooling effect requi~ 
as ' ork inpul is 

(a) 20'/o (b) I O~o 

(c) 50% (d) None of these 
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30. ·rhc ref. 
rtgcrant R-22 stands for 

(n) CFCr 
"') 

(c) Cf
3
CL 

3 1 · For fix eel pressure ratio the 
con1prcssor work is the highes~ for 

isentropic 

(u) R - 717 
' ' 

(c) R - 22 

(b) R - 11 

(d) R - 12 

32. I Iigh boiling point refrigerants ar preferably 
suited for "---. '! ~ ....... .. 
(n) Reciprocating compressors t:::J / • ···... ... "·.. ....... · 

·C"\v . . ~J· • • ~ ' ')- , , .. , 

(b) Centrifugal compressors /.._ c /.;~/ .· · · .·, ..... _:;; 

.. 

·. 

(c) Small screw type eomprcs~s---...... r · ~· ·? ............ .. . .... , 
··~, • • Ito ""~ .;..'f 

·, ·,~j (d) For all the above 

33. In vapour compression refrigeration cycle the 

Jbllowing data are available : 

Heat rejected in condenser = 65 KW, work-done 
in compressor = 10 KW, then . COP is 

(b) s·s 
(d) None of these 

(a) 6·5 

(c) 4·5 
[Turn over 
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34. In a domestic vapoirr compression refrigerator, the 

refrigerant used is 

{a) C0
2 

(b) Freon - 12 

{c) Ammonia (d) All the above 

35. A domestic window type air conditioner capacity 

may be approximately 

. (a) 1 ton (b) o·I ton 

(c) S ton (d) 10 ton 

36. The specific fuel consumption of diesel ·engine as 
compared· to that for petrol engine is 

. ' 

... 

(a) higher ·, 

(b) lower · . 

(c) same for same output 

(d) saffie for same speed 

I ·I 

\ 

\ ~ 3 7. In four stroke cycle diesel engine, during suction 
stroke · 

(a) only air is sucked in · 

(b) only fuel is sucked in 

(c) mixture of fuel and air is sucked in 

(d) None of the above 

·1 0/TRJTES/M-IUV(B)/13 (10) ' . 
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:ut Itt lnrlv 1\acl-nlf' mllo fur muxlnntm thefrrllll 
o flkh:- ti\~Y of IIJUII k I gull lou uugluc lltiiY he 

(n) O·K 

(c) 1·2 

(h) ()' (I 

(d) 1'5 

39. ~tnmlurd 11ring order l(u· 4 cylinder petrol engine 
IS 

(n) I 2 ~ 3 - 4 

(c) I - J - 2 - 4 

(h) J. 4 3 - 2 

(d) 1- 3 - 4 - 2 

40. In petrol engine the knocking tendency will 
incrcnse when 

(n) speed is increased 

(b) speed is dec reused 

.,.. )- r-;·-----Pt.· ·.· >·· . ···.·. . . ~~ 
~ ... t '· ' • • 

'-.""> , , • / ' /.· ·· .' 

C 
,, ' . ·' • 

(c) fucl-nir ratio is made rich 

(d) fuel-air rutio is made lean 

..., • ...._ • I • ... ~=-· ' . 
... . 
'-···~ .. .......... .... --

41. The knocking tendency in compression ignition 
engines increase with 

(n) increase of compression ratio 

(b) decrease of compression ratio 

(c) increasing the temperature of inlet air 

(d) increasing the cooling water temperature 

1 On'R!fES/M-IIN(B)/13 (11) [Tum over 
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42. Cebmc number of the fl•cl used commercia By f()r 

diesel engines in fndin is in the range 
. 

(n) 40 to 45 

(c) 60 to 80 

(b) 60 to 70 

(d) 80 to 90 

43. The maximum pressure of air fuel mixture at tht 

end of compression in petrol engines varies from 

(n) I 0 - 30 kglcm2 

(c) 6 - I 0 kglcm2 

(b) 30 - I 00 kg/cm2 

(d) 100 - 1000 kg/cm2 

44. The type of friction gencraiJy present in an 
autornotive engine is 

(a) Viscous friction . 
I • • 

(b) Greasy friction 

(c) Dry friction 

(d) None of the above 

45. The combustion process in diesel engine is 

(a) Constant pressure process 

(b) IsothennaJ process 

(c) Constant volume process 

(d) Adiabatic process 
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50. The device that produces different gear ratios in 
the power train is called 

(a) Differential 

(b) Transmission 

(c) Speed Changer 

(d) None of these 

51. The number of planetary gear sets in a hydromatic 

transmission system is 

-- (a) Two· - · .. 
··t f I - --- r (c) Four . . . 1 • 

(b) Three 

(d) Five 

52. The most' widely used brakes are operated 

(a) Electri~ally 

(b) Hydraulically 

(c) By air pressure 

(d) By vacuum 

53. In the air brake, the air pressure is supplied by 

(a) Engine manifold 

(b) A compressor 

(c) The diaphragm valve 

(d) None of these 

1 O~SIM-.IIIV (B)/ 13 (14) 
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Ans" r :!/ quctit"~nS . 

En h qu~ti n cmric.':S (six) murk~. 

I ' • • . b. ln u Bdl-Cokm~ul n:fngcrJttc n pbnt. the nir i ~ 

dro \\11 fron1 ' ld chnmhcr nt I t ur nnd Ill ' nnd 
compressed to 5 har. The same is ( 0 )led to _yc 
in the cooler before cxpn.nding in the cxpunsion 
cylinder (O cold chrunber pressure of 1 bar. 

Detcrn1ine the tlt'-= retic31 COP of the plant nnd the 
theoretical refrigerotion ctTect/kg of oir. The 
compression and e~pan ion ben umed isentropic. 

(15) [Ttml over 
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57. Compare the quantity of cooling water required for 
a 100 KW petrol and diesel engine in which the 
water is raised in temperature by 30oc in passing 
through the jackets. In petrol engine the percentage 
of energy going to coolant is 30% and in diesel 
engine 26%. Tile efficiency of petrol en&ine is 
26% and d.iesel engine 31%. 

5~ . . A nbfriger~tion system operates on the reversed 
Carno_~_-_-.. cycle. ~The higher temperature of the 

. refrig~t in the system is 40°C and . the lower 
I . 

ten1perature is - 20°C. The capacity is to be 10 TR. 
I 

. 2.: Determine COP and power required of the system. 
I • . ' ' . 'I \ ... _ 

~ ~ 

59. In an absorption type refrigeration system heating 
in generator, refrigeration in evaporator and cooling 
by cooling \:Vater in condenser take place at 95°C, 
- 5°C and 30°C. Determine the maximum COP of 
the systen1. 

f 

60. A reversed Carnot cycle \Vorking on heat pump is 
delivering 40000 kJ/min to heat the conditioned 
space and maintaining it at 25°C when the outside 
atmospheric air temperature is l5°C. 1 
Detennine the heat dra\vn in or pumped into the ' 
conditioned space from atmospheric air and the , 
power required to operate the cycle. 

1 OffRffE.S/M-IIN(B)/13 (16) 300 
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