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Pnpcr : II 

C1rndc : V(B) 

Full Murks - 200 

Ti1nc - ~rhrcc hours 

1~hc figures in the 1nurgin indicate full 1narks 
for the questions. 

.. 

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

GROUP - /\ 15x6-=9(J 

Answer all questions. 

Each question carries 6 (six) marks. 

I . (a) Explain liquid-suction heat exchanger. 

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

2. (a) 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:::=u 

14. (a) I-low much electricity can one wind turbine 

generate ? 

(b) What are the economic benefits of wind. 

generated energy ? 3+ 3==6 

15. (a) What is latent heal? 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 

1 OffR!fESIM-DN(B)/13 (4) 
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J 7. l 'he cnrth experience~ 12 hours o f daylight and 
J 2 houn-: of nigh1 on 

(n) Summer sol5licc 

(b) Winrcr ~o l c;1icc 

( c) Eit11cr equinox 

,- p 

~ '0Lo Otf ,APtt<I f" 

l !~ tNOTFO r · ~ · ,.. c.. 
Iv -,- p : • . __...:,__ ____ , 

( d) Both Hphcl inn nnd pcrihcl ion 

18. ·1 he cnrth, n1 ointoining a 5ign ifi cantly cooler 

~u rfncc temperature than the sun emits 

(o) tJJtrnviolct radiation 

(h) Short\vavc infrared rad iation 

(c) Long\vavc radiation 

( d) Visible Jight 

J 9. Scoucrcd radiation moving in oll directions 

1J1rough rhc atmosphere is kno,vn os 

(a) di ff use radiation 

(b) di ff use reflection 

(c) direct radiation 

( d) ref meted radiation 

I ofTR/TES/M-JlN(B)/J 3 (5) [Tum over 
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2tl V 'htch of the fot10'\\'tng t 

altitude cloud : 
' 

Cumulus 

(c) 

( d Strntocunn1lus 

21. 
. 

~/ind 5pt'td is rfl~l\urcd us1n_g t?n 

eiIJlcd 

a} B:i meter 

( h ) \',i nd \llnc 

(c) , pccdomctcr 

{d) !\ncmomcter 

22. r .iquid·suction heat exchanger is used in vi~-
c mpr ion refrigeration system to 

(a} improve OP of the C}'clc 

b) avoid usclc sujlerhc.1ting in pi 

(c) to reduce heat rejc.C1ion in c ndc ~ 

(d) 1 one of th a'-

1 OITRITES~1-Il/V(B) 1 1 3 (6) 
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23. ?'•b-coo:ing i~ a p:or-ess of cooli:"g the refrigc:a.-lc: 
'n v aT'\_('\u - . fri · .,,... CQmpress1on re1 1gera:1o:i system 

(a) after co-np~es$iOn 

(b) before c-0mp; cssion 

(c) befo:e th:oalin~ -
<dJ j ·o,e of the a· ·~·e 

24 · In vapour compression refrigeration system 

the follo\ving data is available. Enthalp~ of 
refrigerant at suction to comp.-essor = : 85 kJ "kg 
at discharge from compressor = 610 kJ/kg and 
hca rejected to cooling \Vater = 5 k.Jf ·g. The 
\•:ork of compressor per kg is 

<a) 25 kJ/kg 

(b) 20 kJ ·g 

(c) 30 kJl<g 

(d) :one of the above · · 
. . - . 

----- . _..._.. -· 

25. For high speed planes cruising at ~ 1ach number 
of 2·5 and above. The aircraft refngeration ~stem 

recommended is 

(a) Simple evaporative type 

(b) Boot-strap type 

(c) Regenerative type 

(d) Boot-strap evaporative type 

l offRJTES ti-Il/V CB)/ 13 (7) [Tum over 
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2 . The dense air system as compared to open air 
system for same range of temperature using Bell­
Colemann system gi,·es 

(a) higher poi,·er I ton of refrigeration 

(b) Jo,vcr pov.·er / ton of refrigeration 

( c) c;ame po~vcr I ton of refrigeration 

( d) unprcd ictablc results. 

27. n;vcrsc Camor cvclc has a COP of 4. The ratio 
"' 

of higher tcmpcralure to JO\\'er temperature \\ilJ 
be 

(a) I ·5 (b) 2 (c) 1·25 (d) 2·5 

28. Rever ed Carnot cycle assumes that all processes 
in the cycle ore 

(a) Non-flo\v only 

(b) Sccady tlO\\' only 

(c) ron-fio\v or steady flo\i,· 

( d) Transient no\\. 

29. A Camol refrigerator operate bct\veen 300'J6, 

and 273°K. The fraction of cooling effect requi 
as \ ork input is 

(a) 20% 

(c) 50% 

(b) 1 O~o 

{d) None of these 

1 OfTRITES 1-ll (B)/13 (8) 
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JO. ·rhc ref' ~ rtgcrant P-22 
' 

4 stands for 
(n) CFC( 

" ) 

(c) Cf
3
CL 

3 t. For fixctl 

(b) cr2cL2 

(d) Cl-IF 3CL 

pressure ratio the isentropic 
cornprcssor k · ' · ._ wor is the highest for I .:_) 

·' 

(n) R - 717 (b) Il - 11 

(c) Il - 22 (d) R - 12 .. 

32. I Iigh boiling point refrigerants ar preferably 
suited for "-.... . r ..,~' · .. 
(n) Reciprocating compressors f::> ~r · > .. ·". ... ... ,....... . 

sl ... J • ~ 
(b) Ccntri fugal compressors ~" ( · .. : · " ·'< " ··:·: 

.. · ... '- .. , ·, 
(c) Small screw type eompresso ~/· · // " ... . ' · , . ··-.., . -. .;.. ( 
(d) For all the above ·-..... " - · , ................. ··; . ,......, 

33. 
Jn vapour compression refrigeration cycle the 

follo,ving data are available : 

Heat rejected in condenser= 65 KW, work-done 

in compressor = 10 KW, then COP is 

(a) 6'5 
(b) 5·5 

(c) 4·5 

!OffRffESfM-II/V (B)l l 3 
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34. In a domestic vapoiir compression refrigerator, the 

refrigerant used is 

(a) co
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) 0·1 ton 

(c) 5 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 

.. 37. 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 OrrnrrES/M-II/V{B)/13 (10) 
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J H. ltt~l1ttl v f\1rl -nl1 rutlo for 11111xli111111• thcr'nuaJ 
tj fl1cl ·uuy of 11pn1 k lgult Ion c11gh1c nrny he 

(n) o·x (h) O'(J 

(c) 1 ·2 (<I) 1·s 

39. 8t1111l111rd flring onlcr for 4 cyli11dcr petrol cugluc 
is 

(n) I 2 3 - 4 

(c) I - J - 2 4 

(b) I 4 - 3 - 2 

(<l) I- 3 - '1 - 2 

40. In petrol engine the 
incrcusc when 

(u) speed is incrcnscd 

(h) speed is dccrcuscd 

(c) fucl-nir rutio is 1nadc rich 

(d) fucl-uir rntio is made lean 

tendency will 

.:r----l" f I -----
~ r ·· ... . "··· ....: 
,_ ' , , .. • # . . . . ~ . . 
S 1,., ' • . ' I I•/. '• ' j • .. , 

I ' ' ' 

C 
I ' I f 

• • I . -
f - : : -- I 0 - . 
~--.... .-.. ... ..... .... 

. . 

--

/.,I 

-· -... ~. 

41. l'hc knocking tendency in compression ignition 
engines increase with 

(a) increase of compression ratio 

(b) decrease of co1nprcssion ratio 

( c) increasing the temperature of inlet air 

( d) increasing the cooling water temperature 

1 omvrES/M-JIN(B)/13 (11) [Tum over 
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42. Cctnnc nu1nbcr of the ft.cl used commercially for 

diesel engines in [ndin is in the range 

(n) 40 to 45 (b) 60 to 70 

(c) 60 to 80 (d) 80 to 90 

43. The 1naximum pressure of air f ucl mixture al the 

end of compression in petrol engines varies from 

(n) I 0 - 30 kg/cm2 

(c) 6 - 10kglcrn2 

(b) 30 - 100 kg/cm2 

( d) J 00 - I 000 kg/cm2 

44. The type of friction generally present in an 

automotive engine is 

(a) Viscous friction 

(b) Greasy friction 

(c) Dry friction 

(d) None of the above 

45. The combustion process in diesel engine is 

(a) Constant pressure process 

(b) Isothermal process 

(c) Constant volume process 

( d) Adiabatic process 

IOffR/fES/M-IIN(B)/13 (12) 
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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 - -.. .. 
( ) F -- - r ' c our . . 

(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 

lOffR/TES/M-IIN(B)/ 13 (14) 
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:\ns" ~r all qucstil1ns. 

~ h qu ·ti n '-~l'S (six) nuu-ks. 

:~. ln 3 Bell-Cokn1ai1 refrigcrJlic n plant. the nir i~ 

dra\\11 from t:old chamh·"r nt I b!lf and 1 l1'' and 
c mpressed to S h:tr. The srunc is ~o )led to 25•'(' 
in lhe coolt:r b ' f orc cxp3Ilding in the expansion 
cylinder lo cold cluunher prcssun; of I bur. 

D "tcm1ine tlte tlt retie ill COP of the plant and the 
the retical refrigeration "ffect/ kg of nir. l~hc 
compression and cxpan ion be. unlcd iscntropic. 

(15) rrun1 over 
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57. Compare the quWltity of cooling water required for 
a I 00 KW petrol and diesel engine in which the 
water is raised in temperature by 30°C in passing 
through the jackets. In petrol engine the percentage 
of energy going to coolant is 30% and in diesel 
engine 26%. The efficiency of petrol engine is 
26o/o and diesel engine 31 %. 

58 . . A refrigeration system operates on the reversed 
Carnot · cycle. :The higher temperature of the 
refrige(fillt in the system is 40°C and . the lower 
temperature is -20°C. The capacity is to be I 0 TR. 
Determine COP and power required of the system . 

59. 

. 

.. , _ 
'II 

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

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 l 5°C. I 
Determine the heat drav;n in or pumped into the ' 
conditioned space from atmospheric air and the , 
power required to operate the cycle. 

J OrrR/TES/M-IIN(B)/13 (16) 300 
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