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:Octane number (LS ¥ a8
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OL = 33.9 (C) + 125.6 (H) — 10.9 (O - S) - 2.5
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Fuel Combustion 252! (3) s
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2H2+02 -2 H20 + heat

H2 +1/2 02 — H20 + heat

2kg (H2) + 32/2 kg (02) — 18 kg H20 +
242000 kJ

m kg (H2) + (m/4)(32/2) kg (02) —(m/2)(18) kg
H20 +(m/2)(242000) kJ
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Al Adla 8Ll g a9 ¢ g0 K (3 sl La
3 5all s a BU) sy
C +02—-CO02+ heat

12 kg (C) + 32 kg (02) — 44 kg C 02 + 410000
kJ

n kg (C) + (n/12)(32) kg (02) —(n/12)(44) kg C
02 +(n/12)(410000) kJ
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1092 SY) aas) gl (g 4dld ol pad) (3) Sa) Al A
C +1/2 02 —-C O + heat

12 kg (C) + 32/2 kg (02) — 28 kg C O + 124500
kJ

n kg (C) + (n/12)(16) kg (02) —n/12)(28) kg C
02 +(n/12)(124500) kJ

Q-
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g (35280 aS) g 8 £ 9gd) (a8 5 A1 g5 130
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CO +172 02 —>C 02 + heat

28 kg (C O) +32/2 kg (02) — 44 kg C 02 +
285000 kJ
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Cn Hm Or + [n+(m/4)+(r/2)] O2 — n C O2 +
m/2 H20

1k Mole Cn Hm Or + [n+(m/4)+(r/2)]k Mole
02 — nk Mole C O2 + m/2k Mole
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Mair=8/3 C +8 H— Or

.................................. (5)
Mair = (1/0.232)[ (8/3) C + 8 H — Or] kg
air/kg fuel .................. (6)
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3D e taalall (Sat e S) o sellAnas

Mair = (1/0.232)[ (8/3) C + 8 H — Or] kg air/kg
fuel

i) dedg 2/
Mair = (1/0.232)[ (8/3) (0.855) + 8 (0.145)]=
14.83 kg air/kg fuel
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) 458y bl
Mair = (1/0.232)[ (8/3) (0.855) + 8 (0.145) —
0.01]= 14.41 kg air/kg fuel
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(1) Jha

Ay CH4 Sl Jle Bl sia) gl 5l 4 giall 4l 2
A YA b aaadl Gl e

a= -z a=12 -< a=1-
0.8
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2

a- For complet combustion (a = 1)

1 Cn Hm = CH4 Iin=1, m=4, r=0

CH4 + 202+ 7.6N2 — CO2 + 2H20 + 7.6 N2
A/F by Volume = (2+7.6)/1 = 9.6

A/F by Weight = (2x32 + 7.6x28)/(12 +
4x1)=17.3

|
)@=
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Exhaust analysis by volume:
% of CO2 = (Ix100) /(1 + 2+ 76)=9.4%
% of H20 = (2x 100)/10.6 = 18.87%

% of N2 = (7.6 x 100)/ 10.6 = 71.7%

.@=
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Exhaust analysis by weight:

Total weight of exhaust gases = 1(12 + 32) + 2(2 +
16) + 7.6(28)= 292.8

% of CO2 = (44x 100) / 292.8= 15%

% of H20 = (36 x 100)/292.8 = 12.3%

% of N2 = (212.8 x 100)/292.8 = 72%

T Q=
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b- For (a=1.2):

CH4 + 2402 + 9.12N2 — CO2 + 2H20 + 9.12
N2 +0.402

A/F by Volume = (2.4+9.12)/1 =11.52
A/F by Weight = (2.4x32 + 9.12x28)/(12 +
4x1)=20.76

Exhaust analysis by volume:

Total numbers of moles for exhaust gases

T 1 G-F=
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% of CO2 = (1x 100) / 12.52 = 7.99%
% of H20 = (2 x 100)/12.52 = 15.97%
% of N2 = (9.12 x 100)/ 12.52 = 72.84%

% of 02 = (0.4 x 100)/ 12.52 = 3.19%

Q-
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c- For (a=10.8):

CH4 + 1.602 + 6.08N2 — x CO2 +y H20 +
6.08 N2+z CO

Ced g CJl5 e

Y O S e R s e (1)
s G5 e

s A s L S e T (2)
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2 NS 5] Y Uslea pesaid

CH4 + 1.602 + 6.08N2 — 0.2 CO2 +2 H20 + 6.08 N2
+ 0.8 Cco

A/F by Volume = (1.6+6.08)/1 =7.68

A/F by Weight = (1.6x32 + 6.08x28)/(12 + 4x1)=17.03

Exhaust analysis by volume:

Total numbers of moles for exhaust gases:

=0.2+2+6.08+0.8=9.08 moles

T 1 G-F=
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% of CO2 = (0.2 x 100) /9.08 = 22%,
% of H20 = (2 x 100)/9.08 =22.03 %
% of N2 = (6.08 x 100)/ 9.08 = 66.96%
% of CO = (0.8 x 100)/9.08 = 8.81%
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a- The combustion equation for 80% propane:

0.8C3H8+(0.8)(1.2)[3+(8/4)]02+(0.8)(1.2)(3.76)[
3+(8/4)] N2 — (0.80)(3)CO2
+(0.8)(8/2)H20+(0.8)(1.2)(3.76)[3+(8/4)]
N2+(0.8)(0.2) [3+(8/4)]02

()
1)@=
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then:

0.8C3HS8+(4.8)02+(18.048) N2 —
(2.4)CO2+(3.2)H20+(18.048) N2+(0.8)02

b- The combustion equation for 20% butane:

0.2C4H10+(0.2)(1.2)[3+(10/4)]02+(0.2)(1.2)(3.76
VB3+A0V/A)IN2—  (0.2)(4)CO2+(0.2)(10/2)
H20+(0.8)(1.2)(3.76) [3+(10/4)]N2+ (0.2)(0.2)
[3+(10/4)]02

T Q=
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0.2C4H10+(2.56)02+(5.8656)N2 —
(0.8)CO2+H20+(5.8656) N2+(0.26)02

Celdiledd) cpilileal] gany g
0.2C4H10+0.8C3H5+6.3602+23.9N2—3.2C0O2+4
2H20+23.9N2+1.0602

Air-fuel ratio by weight:

A/F = [(6.36)(32)+(23.9)(28)] /
[(0.2x4+0.8x3)(12)+(0.2x10+0.8x8)]=18.65

Exhaust analysis by volume:

|
)@=
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Total numbers of moles for exhaust gases:

=32+42+23.9+1.06=32.36
moles

% o0f CO2 = (3.2x100) / 32.36 = 9.88%

% of H20 = (4.2 x 100)/32.36 = 12.98%

% o0f N2 =(23.9x 100)/32.36 = 73.86%

% of 02 = (1.06 x 100)/ 32.36 = 3.28%

T Q=
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s/

(H/C) = (Im/12n) = 14/86 = 0.163
thenm = 1.956 n

Sl et Cala s el

CnHm~+ 1.6379n O2+ 6.22402n N2 — nCO2+0.978n
H2-0+6.22402n N2+ 0.1489n O2

i
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Exhaust analysis by weight:

% of CO2 = (44n x 100) / 240.64n = 18.3%

% of H20 = (17.604n x 100)/240.64n = 7.327%
% of N2 = (174.272n x 100)/240.64n = 72.4%

% of 02 =(4.7645n x 100)/ 240.64n = 1.98%

T Q=
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4080l (e anS S 5] GaY) gl o (po geild JS 4LS
CO2/F = 44n/13.956n = 3.153 kg/kg fuel

H20/F = 17.604n/13.956n = 1.2612 kg/kg fuel
N2/F = 174.272n/13.956n = 12.48 kg/kg fuel

O2/F = 4.7645n/13.956n = 0.3414 kg/kg fuel

1)@=
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o=l

ioltle Alilea o

OL=339(C)+125.6(H)-10.9(0-S)-2.5(9H
+ W)

— (33.9)(0.86)+(125.6)(0.125)-
(10.9)(0.005)+(2.5)(1.125)

= 41.987 MJ/kg.

T Q=
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	أ-الغاز المنتج Producer Gas 
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