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Question 1) Answer the following concept questions,

A) Gravimetric analysis of a mixture indicates 2 kg N:; 4 kg Oz and 6 kg CO; This mixture has
Gas constant (Rm) ~ L - Molecular weight (Mai) = 20 « 71 4 g
e g 3
B) Inair stancard Diesel cyele, at fixed ¢ mpression ratio (CR) and adiabatic index (K). Thermal efficiency
‘!).Lf... vevene 015 C1t=0fT ratio Increases Decreases  Remains constant

C) What is th= relation between compression ratio (CR) and the efficiency of the Otto cvele?
3. Efficicary decreases with increase in compression ratio
“lickeney increases with increase jn compression ratlo /
¢ Elficiency does not affected by change in compression ratio
d. Nonz of the above

D) low isthe eMiciency of the SI engine affected by change in specific heat ratio (y) of the working fluid?
The efficiency of the engine increases with increase in specific heat ratio (v) of the working ﬂufd
- The efficiency of the engine decreases with increase in specific heat ratio (y) of the working Muid

¢. The efliciency of the engine does not affected by change in specific heat ratio (y) of the working fluid fl
d. None of the above

E) What is the effeer of regencration on mean tempetature of heat addition in Brayton cycle?

@nmn temperntue of heat addition decreases because of regeneralion

. mean temperature of heat addition increases hecause of regeneration

€. mean temperature of heat addition is not affected by use of regenerator /
d. none of the akave

F) A mixture of ieal gases of volume V at lemperature T, contains nl moles of gas A, n2 moles of gas B
and n3 muies of gas C. What is a comrect formula for partial pressure (Pp) of gas 37 !
& (P} =((13)nt+n2+n3) RT) IV

&S <
é:){i’ﬂ} =((nl +n3)RT)/ vV '4 -

Ps)=(n2 RT)/ V T 3

; 2 3! ;
J=(p? o' O
APa)=(n2(n! +a3) R/ Y ({\}'.‘" " g\
G} A Carnot .« vele uperates between the lemperatures limits of 300 K and 2000 K, and produc 0 kW

of net power. | he rate of entropy change ol TieWorking Muid during the heat addition proceS¢ ¥ ‘T{ i DS
{u) b {b) 11,300 KW/K {c) 0.353 KWK @(ﬂ KWK (€) 2.0 kW/K e

H)y State two m.--f'icf functions of the following devices in their thermodynamic cycles (your answer should
be related 10 their mechanical function) /

Regenerator in Gas Turbine Cycle T‘kbh\td—l.._ C\Q‘., ": e ’Y'\LL\
' .
DifTuser in .h:.r engine cycle Cb’({ ° J O l‘lr : I”‘C 1 Pﬂ,_,Lﬂ} q[v( G/Ih V‘

Explain with clean figures the effect of pressure ratio on ideal £as turbine cycle efficiency and power output
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/ sQuestion 2} ABL T Question (20 Marka)
Fan t-’ul} . P'l'“fl'f'““"ﬁ of Eas mintures

A mixture that is 10 % Carbon Dioxide, 10 % Carbon Monoxides 10 % OXBEN: 80 :::nr:imf
volume is trapped inside piston cylinder. 1) undergoes N adinbane ‘:‘;‘:ﬂ

compression ratio of 91 11 the initial state of the mixture s 100 K and 100

Calculate

1) The mass fraction of the mixtury

21 The mixturc s molecular weight and gay conviant

3} The mixiure s aovbabatic index (Kmix)

4} Ihe final pressure and temperature

51 The compression work wsing constamt specific heat prenciple

{ amed Nt

g dilieial gers ETpIEHARY
&) The mixture ‘s volume af the start of compression sxing Jdeal |

awmee
illlllll!l.lii-f-lll'l
-I--llli

-.il..
unuu"“-"Hniunu-uuun--uuuu--n"

Part (A) : Gas power cycles
Wil q i“_"ﬂ s

wbine engine ot 300 K anc

. el 72 percent,
N ":‘ ﬂd:‘:ll’l and 5I“'£:'[|L”rf:f$“w has an effectivencss of /& pet

Answer ANY ONE of the following !

100 kifa, where it s
and the air emers the

’ yphere
3 $ . then determine amber and rejecied 10 atmos
wurbine at 1200 K. Draw the T-s diagram combustion cham
- bt regenerator,
The amount of heat transfer in &
4. The turbipe and compressor Wark.
therma! efficiency, ;
o hamber, and : . activeness (o0
N mdhhmﬂmw‘;nhcq;ﬁ‘[m v -axis) with negeneraior efl
. yariation of thermal
OR
onit conditions
of 9000 m, where 1M.mb11 " e

with a velocity of 280 mA & 0 altitude & and the tempe

the compressor value of 42,000

i is Sy O BCross | has a heating
Wnﬂ of 50 kg/s, and the jet 'h“;ui M“irﬂrmmﬂmﬁmm,

and constant upl:ciﬁi:
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