Roll No:-
Sem-V Diploma Exam 2023 (Odd)
(Mechanical Engineering. (25) / Automobile Engineering / Mech. Engineering. (Auto) (33)) (Theory)
[Time: 3 Hours] Power Engineering (1625502)) [Max. Marks: 70]

- All questions are compulsory. (e 5 s1fari 2 |)
- Marks are mentioned on the right side of each question. (3= @t ws1 & 315 2R siferd frar 2|)

Group (A) (77 -1)
Q.1  Choose the most suitable answer from the following options. (1*20=20)
(wariferes suiw forered @t gat fored |) :-

i. For a C.I. engine the compression ratio may be in the range

(T 3118351 o o e s 1 €T 7 2 wedt 2])
(@2to3(283) (b) 6t0 10 (6% 10) (c) 16 to 20 (16 & 20) (d) 20 to 25 (20 % 25)
i Function of carburetor is to supply (et 1 et TEH T 2])
(@) Airand diesel mixture (b) Air and petrol mixture (c) only diesel (d) only petrol
(CIRERISIECEIREPL)) (amg o Ugie = ) (EERSER)! (o ugren)
iii.  The wet bulb depression is zero when relative humidity equals
(92 e Teler 3= BT @ e |rve Srsar &Il &)
(a) Zero (=) (b) 0.50 (c) 0.75 (d) 1.00
Iv. An 1.C. engine has a bore and stroke of 2 unit each. The swept volume of the cylinder is (v
(aré =Y. S & < SeRrEaT T N R ik 2| Rrelet &1 @ 1mFdd %1 aw gr)
(@) 4n (b)2m (c)6m (8w
V. The knocking tendency in petrol engines will increase when
(Ygrer go 1 Hif wafer s, Srer)
(@) Speed decreases (b) Speed increases (c) Compression ratio is low (c) Name of these
(trfer =rem) (trfer ) (@eret ST < Er) (5 & =18 )
vi.  Calorific value of diesel oil is of the order of EEREEREEIE TR ) e 7))
(a) 12000 KJ/Kg (b) 20930 KJ/Kg (c) 31395 KJ/Kg (d) 41860 KJ/Kg
vii.  For the same compression ratio and heat rejection, (where n = efficiency)
(TR e ST SR FT et % g (St=t, n = 3&an))
(@) (n otto > n dual > n diesel) (c) (n dual > n diesel > n otto)
(b) (n diesel > n dual > notto) (d) (n dual > n otto > n diesel)
viii.  The efficiency of vane type air compressor as compared to roots air compressor for the same pressure ratio
IS
(T T ST o foIq T2 ang Heftea T STHET 97 TR & a1y wited Y gardr &I &)
(@) More (=1fer) (b) less (=) (c) same (=) (d) None of these (375 & %15 &)
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iX.  Atwo — stroke engine can be identified by

(ThaT—Tw ST 3 5T RS S ST 7])
(@) Cooling system (b) Piston size (c) lubrication system (d) Absence of valves
(sfiaer somett) (foree =1 3TN (= yoTTet) (aTe & Frateafa)
X. In a refrigeration system, expansion valve is incorporated between
(T wef Teafa § Sama aea EEiCAIRISIGI)
(a) Evaporator and compressor (33uiet 37t FHHER) (c) Compressor and condensor (FFR 3R FHree)
(b) Condensor and evaporator (28t 3fit 39UieR) (d) None of these (378 & %15 &)
Xi. For air compressor, least work input will be needed if the compression is
(am wiftes % foTT 0 & %7 FE e H STavawar i afe wfeT i)
(@) hyperbolic (b) isentropic (c) isothermal (d) polytropic
(srferrafere) (38 ZIf) (wwaTeit) (M)

xii.  The refrigerant usually used for refrigeration in airplane is
(g 7 srefte & for sefiaes &9 & T ITANT Tl 1)
(a) Carbon dioxide (e smemaase) (b)) Ammonia (sfifmm) (c) Freon — 12(sf== — 12)  (d) Air ()

Xiii. A carnot heat pump works between 27°C and 327°C. The C.O.P. will be
(e wHie fge v 27°C 3t 327°C & it s et 2| 3741, 1 91 gm|)
(a) 1.00 (b) 0.09 (c) 1.09 (d) 2.00

xiv.  In a4-cylinder petrol engines the standard firing order is
(4 — fafaver Ugiet o & Wk BTETAT ST BT )

(a) 1-2-3-4 (b) 1-4-3-2 (c) 1-3-2-4 (d) 1-3-4-2
XV.  Spark ignition engine is ( THIAT ST 39 2T o)
(a) Steam engine (b) C.1. engine (c) Petrol engine (d) Diesel engine
(ST $7) (.37 351) (gie $57) (Srstet $5)
xvi.  Inatwo stage gas turbine plant reheating after first stage

(T &1 =T aTeft 7 XS wie § g =17 & w18 ffEfer e g )
(a) Decrease thermal efficiency (3= zarar =ear &)
(b) increase thermal efficiency (ssar g sigar )
(c) does not effect thermal efficiency (st serar yenfaa & 2rar 2)
(d) None of the above (3% @ =I5 &)

Xvil.  In diesel engine, the suction contains (S5t go | T GFTH AT B])
(@) aironly (b) fuel only (c) Mixture of (a) and (b) (d) None of these
(et 1) CERELL) (QENCERLCL (574 & IS 7)
xviii. The stoichiometric air — fuel ratio for gasoline fuel is
(Tl $59 o fou Rigpmigh ag s agaa =)
@3:1 (b)10:1 (c)14:1 (d)25:1
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XiX.  Volumetric efficiency is a measure of (TR gerar 1 gt 2))

(@) Speed of the engine (5= & ) (c) Breathing capacity of the engine (357 #i 4w garar)
(b) Power of the engine (5= i =1fw) (d) Pressure rise in the cylinder (ficiet ¥ et gama)
xX.  The process of breaking up a liquid into fine droplets by spraying is called
(feserTa gT1 U TR T e Sf@ H dred i wfw T ST 2])
(@) vaporisation (arfezT) (b) lonisation (smerrTer) (C) Injection (3S=er) (d) Atomization (sTemTEsrer)
Group (B) (7w -=f)
Q.2 Define super charging and turbo — charging 4
(g =nffT S zait =St o wfeafir 1))
OR (ateram)
Give a brief account of air pollution due to engines. 4

(35T o T oAt ATt ATy Tgwor 3T wierw fereor <))

Q.3 Represent the carnot cycle on P-V and T-S diagram. 4
(P-V 3 T-S smt@ W FHie =05k i awy|)
OR (areram)
Find the coefficient of performance of a refrigerator operating on reverse carnot cycle, operating 4

between a reservoir at 300K to a reservoir at 600K
(Tear shT1e =I5 WX T aTet (PFSRET shT Jaxi Turieh F1a fehsit, St 300K 3t 600K 3 ara o frstaifar % sfter s st &)

Q.4 List the different solid propellants used in rocket engine. 4
(The 359 1 W T @i JuTieshi ol Tl smsu))
OR (sreram)
Explain wet compression and dry compression. 4
(3T e ue 37 Eie 1 SAweT )
Q.5 Differentiate between reciprocating and rotary air compressor. 4
(STt 3R Tedt a1y wvdtee o ofter i ford])
OR (steram)
Write any four advantages of multistage compression. 4
(Fge wrdfted o forgl =R AT s 1) )
Q.6  Define air — conditioning and give its application. 4
(SR i TTCATIA 3L T 38k ST ot ford|)
OR (steram)
Draw various lines on psychometric chart with neat sketch. 4

(Trgemfeen =me W fafsr= @reAT T T aTfes o | quie))

Group (C) (g - )
Q.7 Describe the working principle of a crankcase scavenged two-stroke engine. With a neat-sketch. 6

(FN-E1eh 51 o sheh kel STIHTSI o Y EaTd T AU §T% for o |1 i)
OR (ateram)

An engine working on a diesel cycle has a compression ratio of 19 and cut off ratio take place at 6% 6
of the stroke. Fine the air standard cycle efficiency. Assume y = 1.41

(T STt =13k T HRIT SR T EfieT 1 19 8, ¥ % 6% W Fe 3% AT fHerdr 8| aaee: =i S&7a1 91d | 7 y
=1.41)
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Q.8 Explain the vapour compression cycle with the help of T-S and P-h diagrams. 6
(amsy wefte =3k &1 T-S w&f P-h ot it s @ wwamsy))
OR (31eram)
Explain the construction and working of two stage reciprocating compressor with the help of neat 6
sketch.
(3 =ror SeArTTHT Srdtesh ot ST T HRINITE! T SARET | At o @ hi|)

Q.9 Derive an expression for the air — standard efficiency of diesel cycle. 6
(S5t =03k T ATY-IF F&IAT F A T i et |)
OR (sreram)
The compression ratio of an Otto cycle is 9 to 1. The minimum pressure and temperature are 0.8 bar 6
and 25°C respectively. The amount of heat added to the air per cycle is 1500 KJ/Kg. determine (a)
the air standard efficiency, (b) specific work.
(T el =13k 1 Wit o 9 & | 8] =imaw gera wa aroskd wwen: 0.8 a3l 25°C 2| sAmafda 3w st W wiiwsh
1500KJ/KG 2| 3 3 — (37) a1 ares garan 31 () fafine #nf)

Q.10 Draw the cycle of operation of open cycle gas turbine on P-V and T-S diagram. Also derive the 6
equation of efficiency of this cycle in terms of pressure ratio.
(g =3k g 2aisT W o Sare =5 1 P-V wd T-S stt@ w Rafe| 3@ =3k i a1 i a1« — 31 o 98 § 1 H 0
T+t Fpefad forford])
OR (areram)
Explain the following 6
(a) indicated power
(b) Thermal efficiency
(c) volumetric efficiency
(Freafafaa = awemsy|
(37) denfaa wifs
(=) Aty zzgan
() STt ear)

Q.11 State the classification of air — conditioning system and explain any one of them with block 6
diagram.
(SR STt o STeRtoT i TRaT e 34 | Forell T ol sciish ST o |1 JTsy|)
OR (ateram)
In vapour compression cycle following data is obtained enthalpy at inlet to the compressor is 180 6
KJ/Kg, Enthalpy at exit to the condenser is 210KJ/Kg, enthalpy at exit to the condensor is 80KJ/Kg.
1)C.OP
Ezg work output (in kw) if mass flow rate of refrigerant is 3Kg/sec.
(a7 wrdte =k frmfoifiad S I @ e & o gR W et 180 KJ / Kg , R & st ferer = wdredt 210KJ
/ Kg &, eFer & amet fshe w wdedt 80 KJ / Kg &, 3ma |
(1) C.O.P.
(2) # smEeqe (KW) afe wrefrass it wame & 3K g / sec ?])
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