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Attempt all questions.
Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted.

English version is authentic.
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Define the following terminology: (1) Top dead center (2) Specific fuel
consumption (3) Brake power.

L[ 52 (1) 21U 35 Ao (2) LA SlS KYwd 5H WU (3) WS

yld.
Explain fuel supply system of petrol engine with block diagram.

0dls SIUIAIM A1 V2lE A [cetofl YMd A 1Y iU qumdl.

A four-stroke single cylinder engine has the following observations:

1. Indicated mean effective pressure = 4 bar

2. Cylinder diameter =32 cm

3. Piston stroke =38 cm

4. Engine speed = 550 rpm

5. Mechanical efficiency = 85%
Calculate: (1) Indicated power in kW (2) Brake power in kW (3) Friction
power in KW.
UR LS Ridld [RA[Ee5R W=l «{|Aetl 1dqlseil B:
1. YUAE RALA HUSIRS £64I8L =4 WIR
2. [U[EesR Al =32 A Hl
3. [UReel 2215 =38 A.H]
4. W [e%etell HSU =550 WIRYLAH
5. i35 siRlgHdl = 85%
AL 52: (1) kW HI 951525 UldR (2) KW Hi 8l UldR (3) KW Hi
NERIICES

OR

The following details have been obtained during the trial of a four stroke
cycle engines.

Bore= 26 cm. Stroke =42 cm.
Engine speed= 300 rpm, Number of cylinder=1
Mean effective pressure= 6 bar Net brake load= 860 N

Brake drum radius= 70 cm
Fuel consumption= 3.3 x10° m%sec  C.V.= 18700 kJ/m?
Calculate (1) I.P. (2) B.P. (3) Brake thermal efficiency.

UR 2S5 AULASE W [2oisil 21U e (MUl o{lAo{] (Ad1d) Aada iy q1d]
8.
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W12 =26 A.Hl.

w@ls =42 Al

A [e2fetsf] $SU =300 AIRUIAH, [Ri(qosef] vl =1
AU HUWSIRS W1l = 6 WIR

a2 W5 4lS =860 N

W5 SH (Aol =70 A.H]

WANdRL 9yl =3.3 x 107 m3/sec
C.V.=18700 kd/m?

ARLA3] 52 (1) w41 Y. (2) ol Ul (3) As aHd siRlgHdL.

Classify IC engines according to minimum three criteria.

EIHI L AR HIUES] Mef IR 1C A [eilo] o523l S,
Write the differences between a four stroke engine and two stroke engines.

YR LS Ul ol & 2215 W [%el dRell dlad quil.

Compare CNG and Petrol fuels used in engine and draw line diagram of
CNG sequential injection system.

W[t dUdl CNG el U2ld 8HRlel A/WMIHLI 520 #a CNG

Usi5HS OesAel (Aol 4Lyl SIUIAM 1R
OR

Draw actual valve timing diagram of four stroke diesel engine.

UR LS Sl W [cetell dldlds dled 218HL SIUIAM €121,
Label various parts on line diagram of IC engine and also write function of it.

IC Ale2eloll Gloel SIRAAM UR [dldy o0 duid 5 A Ao s1d

cul.
Discus about emission norms to control air pollution and write effects of
emitted Gasses.

dly UeNBRIA RIGEd 54l HIZ Geidetell €100 (A2l uUl 521 w4
Gy clyilel 143 quil.

Define following terms related to fuels: (1) specific gravity (2) flash point (3)
pour point.

64l Aoildd «{lAell oel cAluALRld 2 (1) Weilsls Ad12l2) sael
Ulee2 (3) UR Uleee.

Derive equation of air standard efficiency of brayton cycle.

QA2lel Usefl W2 @ 1e5S slAetHd e A5 Aod).,

Atmospheric air enters into the compressor of a gas turbine power plant,
working on ideal brayton cycle, at temperature of 18°C and pressure of 1.01
bar. Its pressure increased up to six times of its original pressure in this
compressor. Its temperature at turbine inlet is 800°C and it is expanded to its
original pressure in the turbine. Find out ratio of turbine work to compression
work, work ratio and thermal efficiency by assuming y = 1.4 and Cp, = 1.005
kJ/kgK for air.

dldlaRRflY sdl Ad et UldR Wleeel sIHAMI UAQ 8, el
Welel US UR, 18° A dlUHlal wal 1.01 WlRell £MIB UR S1H 52 8. dd]
LRl L SHUAUMI dstl HO M1l Sl &9 AAQ] dfl 1Y &d. ewtlpst
9el@2 U do clluHlet 800° A & 1l A 26ilpaHi dell HO £GIIH]
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(A &ld 8. dl HIS y = 1.4 ¥al Cp = 1.005 kI/kgK dIZla 2uileet 513

el 51021t 51 o1) IARNTR, UM slAeiHdl e sied) Rt 20l
OR

Write a short note on Biodiesel.

WIS UR 25l il ).

List various methods of improving performance of gas turbine and explain
any one rvvith neat sketch.

AU 2 1eetefl 5IH1R] yuiRal Hieeil (alay Ueg(dulefl ALel oloild) 1a

SIEURL W sal YeS Y A1 yHxd).

A gas turbine power plant working on brayton cycle between maximum
temperature and minimum temperature of 1050 K and 290 K respectively.
Pressure ratio of the cycle is 5 and isentropic efficiencies of compressor and
turbine are 85% and 90% respectively. Find out thermal efficiency of plant
by assuming y = 1.4 and C, = 1.005 kJ/kgK for working medium.

Y 2w (Bl UldR W lo2 woish HedH dlUMlel 3ol defdH dlUHlet 1050
K 2 290 K d ¢l2lel Ys UR SIH 5 8. Asell 618l QR 5 & Ad
SR el 2w [Belof] W1OARN[US SIA&MAL Hei5H 85% 34l 90% .
SIISII HIIH HI2 y = 1.4 WA Cp = 1.005 kI/kgK HIla Wlstesf] gHg
siAdeiHdl QM)

Write advantages and disadvantages of closed cycle gas turbine.

5@lpS ALUSE AU 2w [Betell SlALl WA ASIULL QUi
Explain primary refrigerant and secondary refrigerant with example.

YleHS 502 v (5053 52020 Bl U 18) UHwd),

R-12 working fluid, the condensing temperature in the theoretical vapour
compression cycle is 40°C and the evaporation temperature -6°C, so
calculate the Refrigeration effect, work done and C.O.P. Assume the value of
specific enthalpy at the outlet of the compressor to be 405 kJ/kg.

Saturation KJ/K

temperature h¢ hg
-6°C 194.45 349.99
40°C 239.03 368.81

R-12 51413 UdlS], Aegilds vy AUt UsH ol 5L dluHlel 40°C
e o s{leidel dlunlel -6°C 8, dell AE2Uel AR, 514 WA C.OP.
ARLA] 520 slUREAL 31B2A2 UR ALssH WelAfls Y& 405 k/kg
Sldlq YR,

A H dluHlel KJ/Kg
hf hg
-6°C 194.45 349.99
40°C 239.03 368.81
OR

List the applications of gas turbine system.

AU 20 pet RieHstl Aefl3ustef] UI€] stidl.
Compare hermetically sealed compressors and open compressors.

sH[2sd] ldoit S10UR val 3lUst SIUURe(] YW MG 52,

A vapour compression cycle operates between the 60 bar and 25 bar limits.
At the end of compression the working fluid is saturated and dry. If
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undercooling does not occur before expansion of the liquid refrigerant, find:
(1) C.O.P of the cycle. (2) if the liquid flow is 6 kg/min. find the capacity of
the refrigerator:

Pressures | Saturation | KJ/ Kg KJ/ KgK

bar temperature h¢ hg St Sq
60 295°C 619 |208.1| 0.197 | 0.703
25 261°C -18.4 | 234.5| -0.075 | 0.896

WINY 4S\UL US 60 WU val 25 WRef] HAUlel A s S D. s1ULUeloll
uid 5151 UdlS] AqH e Qs B, %) [G5aS sxeesil [ArdWL udd
is5(Ga1 g otell, dl 20dl: (1) Usell C.O.P. (2) ¥ UdlEl Udls 6
[sAVH[A2 SlU dl A5l &tHdl 21l

o | iqM KJ/Kg KJ/KgK

WiR dlyHlel hr e S S,
60 295°C | 61.9 | 208.1 | 0.197 | 0.703
25 261°C | -18.4 | 2345 | -0.075 | 0.896

Describe three applications of comfort air conditioning.

5158 AR so5)2leflolel AL W] 3QUels] Aol 53).
What is refrigeration? State the classification of refrigeration.

st ) B2 Usx32Uets] A5 ¥1lId),

If a room temperature is 30°C and specific humidity is 13.5 g/kg air, then
find (1) Partial vapour pressure (2) dew point temperature (3) relative
humidity. (Take barometric pressure Pp,=1.01325 bar)

%\ 1Us| dlUHlel 30°C Sld Wl ALSSH A% 13.5 g/kg dl €, dl (1)
yReilud du YRR (2) s [(Gigsj diumlet (3) 1acld gHlslel Qultl.

(GRAN[SS £M1Ql Py = 1.01325 W12 ).
OR

Label various parts online diagram of split air conditioning system.

e ¥R seS)2lelol (MeHedl Elpel SIARUM U [dldy ol dud

5.
Describe the four processes of vapour compression cycle on P-V, T-S and P-
h diagrams.

P-V, T-S 4ol P-h 15[c3d] U sii™ A S1Ued Asefl AR Ul5A 12l qulet

5.

Illustrate the following processes on psychrometric chart:
(@) Sensible cooling
(b) Heating with humidification
(c¢) Cooling with dehumidification.

URISIARS AL UR oflAefl Ulsu12d)e] dulet 52

(a) A{lug s4lal

(b) €lat dlet g{lslslBelet

() [seislis5euet dla sdlaL,
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