Gas Power cycles: Air standard cycles: Otto cycle, Diesel cycle and Dual cycle, Brayton cycle.
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1. A spark-ignition engine with a compression ratio of 8 operates on an Otto cycle using air with a low

temperature of 288.7 K and a low pressure of 1.013 bar. If the energy addition during combustion
is 1850 kJ/kg. Determine the work output and the maximum pressure
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4. A diesel cycle, with a compression ratio of 18 operates on air with a low pressure of 200 kPa and a
low temperature 200°C.. If the work output is 1000 kJ/ kg, determine the thermal efficiency and the
MEP. Also compare with the efficiency of an Otto cycle operating with the same maximum pressure.
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3. A spark-ignition engine is proposed to have a compression ratio of 10 while operating with a low
temperature of 200°C" and a low pressure of 200 kPa. If the work output is to be 1000 kJ/kg,
calculate the maximum possible thermal efficiency and compare with that of a Carnot cycle. Also
calculate the MEP.
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8. Air enters the compression process of a diesel cycle at 120 kPa and 15°C. The pressure after
compression is 8 MPa and 1500 kJ/kg is added during combustion. What are (a) the cutoff ratio,
(b)the thermal efficiency, and (c)the MEP

@ IJ=14 @
Fz’g""l(é\ P:C-
Q=155 \m%
To .
A To fid .
=¢ S 2¢5( JyS=c
'ZH,_\ - c2.9/.

b.=120 kpe Pz 1 -2
T, -~ 288K )
V= 0.689 N\Sh% \ zc

O ®
Tron the Movacter Piar= %pg =M
=T, _.2¢3X 28

— _/'_;' "
F\ \ 2o X1O

?r \9( - KT, _— \9‘(

9= 0-C&a ™ /%

Ne—"
—
= - ‘0’“ ’“3 — Ta= TC B
(r( \} v
V20 RS

o = ASC- K.

?‘Xo‘génl‘
'F;‘}J':‘ KT;. — \92_9- T - 28 -
Fsa- . & %o
ozt il
\9‘}; 0. ‘8-'
- Cempersion e S o o.G'T

Vo oo
= 206 -

Heod odlitisn,
&~ cp((Ta~T)
S0 = tovg C‘t’ —astn)
=2448.64+-K .



Pt ‘prew 2-L’ Pa= br .
F‘Z\}L: T, Oz TS

—_— O —

Fi\}ISL(rI \91 .

\91—':__\9,’*_..* T,g .
2

= 0.0¥H . oLLEEH
=N

<
Vg = 6.08F V\/\/g»6 .

oy Cukoff vehie S Yt 0.08F _ .

Yo 0.0ZTY

<
' -1
RSB E R
= D b
-t ( 256 — | ]
= p— .’_/
Frel
6.0 0.6 (2.56— )

U = G2-F 7

\.\\@/\CAC’“‘L‘ W = YL’W-’.)Q&

- O\ég?—x\gm -
N:-O‘lt'r(.
a} M e &%“he P‘f"mve—‘

PM = W
S,

= Sk
.6 —0.0LY

Por= teza Fp=e




10. A dual cycle with r, = 18, p = 2, and r, = 1.2 operates on 0.5 kg/s of air at 100 kPa and 20°C' at
the beginning of the compression process. Calculate (a) the thermal efficiency, (b)the energy input,

an%) the power output.
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18. Air enters the compressor of a gas turbine plant operating on Brayton cycle at 101.325 kpa, 27°C.
The pressure ratio in the cycle is 6. Calculate the maximum temperature in the cycle and the
cycle efficiency. Assume Wy = 2.5W, where Wy and W are the turbine and the compressor work
respectively. Take v = 1.4
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19. In a Gas Turbine installation, the air is taken in at 1 bar and 15°C and compressed to 4 bar. The
isentropic 7 of turbine and the compressor are 82% and 85% respectively. Determine (i) compression

work, (ii) Turbine work, (iii) work ratio, (iv) 7.
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