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Constant Volume Adiabatic Flame Temperature
of the Combustion of Methane in Air

This application calculates the constant volume adiabatic flame temperature of the combustion of
methane in air.

2CH,+20,+752N,-2CO,+2H,0+752N,

The constant volume flame temperature T, is given by a heat balance on the reactants and products.
Z Nihi - Z Nihi - Ru ( Nreac Tinit - Nprod Ta) =0

reac prod

The resulting equation is solved numerically for T,

Stoichiometry

Number of moles of N, ¢y '= 1 mol N, cop = 1 mol
reactants and products

N, o, == 2mol N, 120 = 2 mol

N, \; = 7.52mol N, n2 = 7.52 mol
Thermochemical Data
Get data from Property := ThermophysicalData:-Chemicals:-Property
ThermophysicalData package
Enthalpy as a function of heps = Property( "Hmolar", "CH4(g)", “temperature" = T)

temperature
heon = Property( "Hmolar", "CO2(g)", "temperature" = T)

hyao = Property ( "Hmolar", "H20(g)", "temperature” = T)

hy, = Property( "Hmolar", "N2(g)", "temperature" = T)



Enthalpy of formation he ca == Property( "HeatOfFormation", "CH4(g)", useunits )
at 298 K
h¢ 0> := Property( "HeatOfFormation", "02(g)", useunits)
he 2 == Property( "HeatOfFormation", "N2(g)", useunits)

ht a0 = Property( "HeatOfFormation", "H20(g)", useunits )

ht co» := Property( "HeatOfFormation", "CO2(g)", useunits)

Reference enthalpies h cos = eval(hcoz, T=298.15K ) — —394x10° %
2 kJ
h o = eval(hyo T=298.15K ) = —242x10°
-9 kJ
h = evaI(th, T=298.15K ) = 992x10 ol

Heat Balance

Gas constant R:=8314J-mol K '

Enthalpy of reactants and H N, ciahe cia TN oo e o0 7 N oy, = —7.46 % 10" kJ

products

reactants *

Hproducts = Np,coz' (hcoz + hf7C02 - hrﬁCOZ)

+ Np_Hzo' (tho + hf_HZO - hr_HZO)
+ Np_Nz' ( th + hf_NZ - hr_NZ)

HeatBalance := Hreactants - Hproducts
—R- (N, cus + N, 5o +N, ) -298.15K
- (Np_COZ + Np_HZO + Np_NZ) ’T) =0

Numerical Solution

Adiabatic flame temperature  fsolve( HeatBalance, T = 1000 K ) = 2818.19K
at constant volume



