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"Day 8 Exercise"
"Combustion of Isooctane in air with phi = 0.9"
"Specs on the fuel"

alpha=8
beta = 18
a_s = alpha+beta/4

"Fuel air equivalence ratio"
phi =0.9
"Balance equations"

alpha=b
2*a_s/phi = 2*b+c+2*e
beta=2*c
3.773*(2*a_s/phi)=2*d

"Molar fractions - mixture"

n_fuel=1

n_0O2 = a_s/phi

n_N2 =3.773*n_02

n_mix = n_fuel+n_0O2+n_N2

y_02 =n_02/n_mix

y_N2 =n_N2/n_mix

y_fuel = n_fuel/n_mix

Mw_mix =y_fueMOLARMASS(C8H18)+y_0O2*MOLARMASS(02)+y_N2*28.16

"Molar Fractions burned gas"
n_bg = b+c+d+e

y_exCO02 =h/n_hg
y_exH20=c/n_bg

y_exN2 =d/n_hg

y_ex02 =e/n_bhg
Mw_bg=y_exO2*MOLARMASS(02)+y_exN2*28.16+y_exCO2*MOLARMASS(CO2)+y_exH20*MOLARMASS(H20)
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¢ =09

Balance equations

a
2.—= =2.b+c+2-e
®

Molar fractions - mixture

Nfyel = 1

No2 =

NN = 3.773 - noz

Nmix = Nfyel T No2 + N2

_ No2
Yo2 =

Nmix

_ Mne
YN2 =

N mix

_ DNiyel
Yivel =

N mix

MW iy = Yiel - MolarMass['C8H18'] + yq, - MolarMass['02'] +yy, - 28.16
Molar Fractions burned gas

Npg = b+c+d+e

b
Yexco2 =
n bg
C
YexH20 =
n bg
d
YexN2
n bg
e
Yexo02 =
n bg

MWpg = Yexoz - MolarMass['02'] + Yoy - 28.16 + Yexcop - MolarMass['CO2'] + yeypo - MolarMass ['H20']
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Unit Settings: [kJ)/[K]/[kPa)/[kg]/[radians]

o =8 B =18 as =125 @ =09 b = c =9
e =1.389 d =52.4 Niget = 1 Noz = 13.89 Ny, =52.4 Nmix = 67.29
Yo =0.2064 yn2 = 0.7787 Vel = 0.01486 MWipix = 30.23 Nog = 70.79 Vexcoz = 0.113

Vexrzo = 0.1271 Yexnz = 0.7402 Yexoz = 0.01962 Mwy, = 28.74



