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Example Problem

An Otto cycle having a compression ratio of 9:1 uses air as the
working fluid. Initially P, = 95 kPa, 7| = 17°C, and V, = 3.8
liters. During the heat addition process, 7.5 kJ of heat are
added. Determine all 7's, Ps, n,, the back work ratio and the

mean effective pressure.

Solution:
Data given:
=]
N, 3 I, =290K
=
0,,=7.5kJ
B, =95kPa
’ V, =3.8Litres
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Process | — 2| isentropic compression)|

(v Y} _ Backto IGL:
373_ - i;'_) =T7,=290(9)" =698.4K =
1 X 3) qzszcv(T;_Tz}
¥ ( V. Y—l 1.4
= 7'7 = P, =95(9) "~ =205%Pa =0.718( 7, —698.4)
S i ‘ T =3103.7K
Process 2— 3| Const.volume heat addition |

Process3— 4| isentropicexp ansion |

1 law:Q,, — W =AU :
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Process 4 —1( Const.volume heat rejection)

&, :va(T4 _7;)
4 :C\'(T4 —7;}

=0.718(1288.8—290) What else?
=717.1& )
kg M E P = ’/;/nel i W net
szn B Vmin vnu\ - vmin
Then: '
- M'iw! - M’,m:t
Wncl = qin = qout vl . V;, vl ( l_ v2 / V: }
=4y 4y
) w 1009.6
- kJ = = = 1298 kPa
=1009.64, w(1=1)  0.875(1-1/9) ———
W
Mhpono =+ =0.585(58.5%) W Au, (LT
qin ’;m' = = o

‘1"cxpan.w _Au34 p\/ ( 7; = 7;)
=0.225(22.5%)
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Example Problem 2

An air-standard Diesel cycle has a compression ratio of 18 and

a cut-off ratio of 2.5. The state at the beginning of compression
is fixed by P = 0.9 bar ant T = 300K. Calculate:

1. the thermal efficiency of the cycle,
11. the maximum pressure, P_ _and

111. The mean effective pressure.

Solution: P O
A
Data given: 2 N3
V :
— =18
V,
Vs =8 » O,
v, ’
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Process | —2| isentropic compression)

NE
E_(R) p=300018" =953.3k
LB

Process 2—3| Const. pressure heat addition)

Qin =Q23 Z'nCP[];_T'Z} = qt’n =CIJ(T."§_T‘2} =l437'15.:‘—:7

Pa=P3:V 18 =T, = T(V \—23833K Opu =0y =mC,(T,-T)) = q,,=C,(T,~T,) =561.48
T2 T; Vz ) Woin = Q1 oo =875672J?

Process 3—4| isentropic exp ansion)

What we need?

% ;l’i 8(1/2.5)=7.2 (1)1 s =2 = 0.6093( 60.93%)
= (il) P =P, =P
T, (¥ \ -
Sl B) o7 =23833(1/72)" =1082K ANCAG
T V} 2.=|2. = p=5148kPa(P,_ )
) vhy
(i) MEP=— Mo 875.67 969, 1kPa

V(1-1/7)  0.9566(1—1/18)
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Comparison of Otto and Diesel
Cycles with Same Heat input and
Compression Ratio

3 3 3
-
p 4!
3 2 4

2 4’

4

1

V 1 S

» |sobars are flat on T-s. 2-3’ is flat and longer
« 4’-1is longer and heat rejection is higher in Diesel cycle
« Otto is more efficient
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