
Rhiley Siluis HW 1,3 MET 360

Problem 9-33

An Ideal Otte cycre has a compression
fatio of 8. At the begining of the compression process,
air is at 95 kpa an d 27°c, and. 780 k5/cg of
heat is tronsferred to air daring the constont- volume
heat- addition process, Taking into account the
Variation of specific heats with temperotoz.
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a) the pressure and teniperetue at the ent of
the heet addition process.

1+2 ) Isentropic, Idead gais, var cp, Cu

Vz Urz

Vi Vri

From A-17 @ 300k : 4,= 214,07
Kg

Vri= 621, 2

Vrz = ()Vri= ()Vr



Vrz = () 621,2621.2 = 77.65

A-17 Urz = 77.65

Vrz T

78.61 670 77.65-78.61 T2 670

77.65

75.50

Tz 75,50-78.61 680-670

680 T2 = 673.09k

Vrz u

78.61 488.81 77.65 - 78.61 42- 488.81
-

75.50- 78,61 490.62-482.81
77.65 Uz

75.50 496.62 42= 91.22 K5/Cg
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qin = (43-42) qinituz = U3
k

750 K5/69 + 491,22 K5/a5 = 43 = 1241.22

From A-17 @ 1241.22 Kg

4 T
1241,22-1223,87 T3-1520

1223.87

1241,2 2

1520

T3
1242.43-1223.87 1540-1520

1242.43 1540 T3 = 1538,70K



T Vr

1520 1538.7-15206.854 Vr3- 6.854

1540-1520 6.569- 6,854
1538.70

1540
Vr3

6.569
Vr3 = 6.588
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P = Pa() = 1708.16

3+4) Isentropic
Vu ru

V3 Ur3

Uu

( =V3

1538.7

673.09
=3898.04 к

Vr3 (r) = Vru = 6.588(8) = 62.704

From A-17 @ 52.704

Vr u

55.54 560.01 52.704- 55.54 44 560.01

52.704 पप 51.64- 55.54 576.12-560,01

51.64 576.12 .44= 571.72 K5

b) Net work Out put

Whet = gin-Qout = (43-42)-(44-u.)

(1241.22-491.22) -(571,72- 214.07)

Wnet = 392.35 K5/g



C) The thermal efficiency
Wnet

NTn =
392.35

52.3
750

d) Mean effectivt pressure for the cycle
Wnet Wnet

MEP= =

Va (Vi-Ve)= Vi(1-)
(V-V2)

RT
KJ 3

0,287 icg-k 300k
= 0.90 Kg95 Кpa

392.35
= 494.92 κρα

0.906011-
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Rhiley Siluis

Problem 9-36

HW 1.3 MET 350

A Six-cylinder four stroke, spork ignition engineOperating on the ideal Otto cyele takes in air at
14 psia and 105°F, and is limited to maximum
Cyche temperatur of 2400*F, Each cylinder has a
bore of 35 in, and each pisten has a Stroke of 3.ain.
The minimum enclosed volume is 9.8 pereont of the
maximum enclosed volume. How much will this

engine produe when operdhd at 2500 rpm?
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Pi= 14 psia

T, = 105 °F= 564.67R

T3 = 2400°F = 2859,67R

Bore= 3.5 in

Strak: 3,9 inl

rpm = 2500
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Amas = TCr²h

= TK (1.95)²3.9
= 46.59 in

Amin 46.59 0.098
3

= 4,566in 2



Process 1->2) Isentropie

Ti= 564.67R

P. = 14 psia

4,= 46,59 inin 3

Tz Vi
V2

Tz = 1429.87R

K=1.4

+z= 4.566in3

T2= 564.67d
3

46.59in

4.566ins

11.4-1

Pz P A P T
Pz =

ATz - RT,

14 Psia 46.59in3 1429.87 R

664.67 R 4.566 in = P₂ = 361. 73 psia

Process 23) V=const T3=2859,67R

P2 Tz Pz Jz 361.73 . 2859.67

P T3 Pa=
Tz 1429.87

P3 = 723, 44 psia

Process 324) Isentropic

Tu

2A

-

Au

Tu= 1129.31 R

14-1

Tч = 2859.67
4.560

46,59



Calculating for power
Wnet = qin-gour = cv (Ts-Tz) -cu (T-т,)

0.171(2859.67-1429.87) - 0.171 (1129.31-564.67)

Wnet = 2y44.5-96.55 = 147,95 вти
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Whet per cycre = Whet. Miatel

147,95 BTи 0.01059 om = 1.567. втиtom
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32.65 BTu= 46.12. npSec


