(b) The following observations were made dlh 'ing a trial of a single eylinder '

four'stroke gas engine having cyhnder dlametel of 180 mm and stroke of 7 R - o Reg. No. :
240 mm: . :
Duration of trial =30 min : _ . _ : : .
- Total. iiumber of revolutions =9000.... .. .. : e o O TR Quest_lon Paper Code : 80233 .
. Total numbe1 of eXplosmns = 4450 '_ _ ' o k o o - _ S o
Gross imep = 5.35 bar o T R T BEHBde1DEGREEEXANHNATKH%%APRHﬂMAYZUm
'_'Pumpmg imep = 035 bar S ' L ' I e L =
g RO e i e e e Fomth Semeqtm
7 Net load on b1ake wheel = 10 kg - S S S L . . |
'.Dlametev of ’fhe bréke wheel Juun = O 96 m- R AT LT -.f-" | N o o ._ _ : ' 'Mecllah'ical Engineering o

3 Diametex of the rope = 4 cm :" Gl

. ME 8493 - THERMAL ENGINEERING — I .
Y olume of gas used 2. 6 1113 o

; P1 essule of gas'“ 136 mm wate1 of gauge" " : : . (Regulatwn 2017)

' E"_."._Densmy of gas = 0 655 kg/m3 S e SRR e o Time Thréé hours = A 'M_éki;m_l}h_if':l'oo marks

_'.'.Amblent tempmatum:l'?"() T | R : o . R R B (Use OfSteaIn Table is allowed)
:.:".CalouflcvalueofgasatN’l‘Pr— 19MJ!1113'_--'_"""-'..- R R UL PTI TR R T T T A e

K Answel ALL questlons
o Total an used 40 m3

e . PARTA——IO 2= 20 marks)
;_Plessule ofan =720 mm Hg L LD S 7 hox omaks).

- Why does diesel cycle have high efficiency compared to, Otto cycle?

‘Temperature of exhaust gas = 340°C 1
' * Specific heat of exhaust gas = 1.1 kd/(k g K) - 2. What are the factors 1nﬂuencmg the ideal Brayton cycle efflc1ency‘7
7 Coohng watel cnculate d=280 kg , 73. What is meant by isothermal effmlency of the complessor?
RISE in tempelatule of coohng wator =3 50°C 4. Howis wmk savmg possible in 111u1t1 stage compressor?
| 'D1aw up a heat balance sheet and estnnate the mechamcal and 5. Howis cam shaft speed-related- tocr ank shaft speed? and Why'?
© indicated thermal efficiencies of the-engine. o (10+3+2) o 6. What are the effects of rich 1111xtules in petrol engine? -
R o ] . R L 7. - What is the use of Morse Test?
T o o o _ ' - : o ( - - ( 8. What are the functlons of lubrication systelﬁ?
= 9. What fuel does a gas tmbme use‘7
10.  What is the effect of leheat on the Br ayton cycle efflciency‘? and Why?

- PART B—(5x13= 65 malks) .
11. (@ @ Derive the expression for the effzclency of Dlesei cycle in terms s of
: cycle parameters. . (6)

i 7 (i) In an air standard dual cycle .the pressure and temperature at the
v : . beginning of the compression are 1 bar and 57 C respectively. The
‘ ' heat supplied in the cycle is 1260 kd/kg, two-third of this being

~ added at constant volume and rest at constant pressure, If the

~compression ratio is 16, determine the maximum pressure and

temperature i in the cycle thermal ‘efficiency and MEP. (8)
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(i) Show that the optimum plessule ratio for mammum work is equal
to the squaré root of the maximum pressure ratio for the given
minimum and maxnnum tempex atules ‘ (5)

(i) A gas turbine works on an air standald Brayton cycle. The initial

condition of the air is 25°C and 1 bar. The maximum pressure and
temperature ave limited to 8 ba1 and 650°C. Determine the cycle
efficiency, heat supplied and heat rejected per kg of air, the work
output per kg of air and the exhaust temperature. (8)

Or

“Ina closed cycle gas turbine. thele is a two stage comp1ess01 and a two
~ stage. tu1b1ne All the components are mounted on the same shaft. The -

pressure and tempelatule at the mlet ot the fnst stage COMPTessor are

1.5 bar and 20°C. The. maximun - cycle tempclatule and pressure are . .
o ﬁ'.-_hmlted to 7 50°C and § ba1 A pelfect 1nte1c001e1 is used between the. two BN
R _stage compressms “and a 1eheate1 is. used between the two tu1b111es at IR

?_3 ba1 pr essure,. Gases a1e heated in the 1eheate1 to 7 50°C befme entenng

R (i)'j;i'_. -The eff1c1ency of the cycle w1thout regeneratm

(n) The eff1c1encv of the cycle w1th a regene1ato1 whose effectweness 1s B B
©.0.70. The wmkmg ﬂu1d used in the cycle s air’ I‘m an Specxﬁc_"_: R
ERE '_Heatlatlo—léiandc —-1000kJ/kg K ETITERE (8+5)

' __'Maxnnum temperatule 1500 K-

- '--1nt0 the L.P. tullnne Assummg the complessm and tmbme cff1c1enc1es-: B

as O 82, calculate

PART C e (1 P 15 = 15 malks)

_(a) : :The followmg data relate to both Otto and D1esel Cycles

Cond1t10ns at the staxt of complessmn 100 kPa and 300 K

2 Tempe1 atule aftel 1sent10p1c expansmn 700 K

0 718, R = 0 287 kJ/kg K and Spemﬁc Heat

Take : ép = 1.005 ¢,

@) Deuve the expression for the eff1c1ency of Blayton cycle in terms
cycle parameters. ' (B
(i) Steam power plant runs on a single regenerative heating process. -
The steam enters the turbine at 30 bar and 400°C and steam.
~fraction is w1thd1awn at 5 bar; The remaining: steam exhausts at
0. 10 bar, to the condenser: Calculate the eff1c1ency and steam rate .
of the powe1 plant Neglect pump w01ks . - : (8)
12 (a) __A smgle stage smgle actmg air cq_lnplessm 1unn1ng at 800 rpm delivers
o “anr at 6 bar. For this purpose, “the inducted free air conchtmn can be taken * .
'__.'as 1. Gla bay and a()"C and -aix- delncr) as 10 m3¥/min. The clealance
. ~yolume 1s- 5% of the swept volume and stloke bore 1at10 is 1.5 1. Calculate T
) ‘the. p0we1 consumed (11) the volumetuc eff1c1ency (111) the b01e and .
- _-_jstloke s1ze and (w) 1sothe1mal efﬁclency The mdex of | co1np1ess1on and o y
i .:ekpansmn may be taken as 1 35 1"01 air R 0 287 kJ/l{g K (13): : e
el (b) _:_‘_:_._(i) :f'f ; Plesent the comparlson between centnfugal and 1e01plocat1ng'f'_ . o
(11) Explaxn the wmkmg of remplocatmg ccmpxessm usmg 1elevant. R
'_"'_sketch s ST ‘-__'-(8)&"
©o18. _(a) @) Dlaw the actual 1nd1cat01 dlaglam for a four stloke d1esel englne o o
VT and l1st the ma]cl 1eason for the losses e iy e By "
L '(ii) Descrlbe the advantages and dlsadvantages of 2- Stloke englnes (8)
e e -'.orea.;~~m~;% S
L ‘_'(b)_ Q) _'__.'Llst the desnable plopel t1es of IC Engme fuels L (5) . s
; ~-(il)'-""----\3.’11te -------- the- combustlon Leacmen -------- for- methane Calculafe the :
B themetmal air to fuel 1at1o and composﬂnon of the pmducts foxmed '
14. . (a) () * - Describe the need for ﬁringcrder \ifii:h examples. o ' _'(5) )
(ii) Describe the working of common r‘ail:direct injection systems. (8)
Or
| () (1) Explain the working of Full pressure lubrication system. | (5)

- (1) 'Descube ‘Thow tu1bocha1g1ng leads to lngh power output and the

associated effects. _‘ : - . . - (8)
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ratlo =1. 4

Detennme “the plessme and tempe1atu1e on the sahent pomts
' compression’ ratio, maximum pressure efficiency. and mean- effective

pressure for

(1) - Otto cycle and label the Values on p v and T-s d1ag1 am. (8 .
(11) Dlesel cycle and label the values on p-v and T s d1ag1 am. (T)
Or
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