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OHCOOCH 2224 22 +→+

CO2 max = No. of CO2 molecules produced by complete combustion of fuel

Total no. of molecules of combustion products

CO2 max =
c ( )x

c

� 
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2
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[CO2 ] =
CO2 max x (20.9 - [O2 ])

20.9

Efficiency = 100 % - L1 - L2 - L3
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L2 = k2 
 x  (1185 + Tf - 2 x Ta)

L1 =
Tf - Tak1 x [CO2 ]

k1 =
253 x [C]

Qgr

k2 = 2.1 x
[H2O] + 9 x [H]

Qgr

L3 = k3 x
[CO] + [HxCy ]

[CO2 ] + [CO] + [HxCy ]
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Qs= 
      A1

21 - [O2 ]
+ B���x (Tf - Ta )( )

Qs= 
     A2
 [CO2 ]

+ B���x (Tf - Ta )( )
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Vo (dry)
 = 

3 + 18.8  = 0.915
    Ao

        
5 + 18.8

xn =
 20.9 - [O2  ]

 [O2  ]  Vo (dry)
Ao

n =
 Air not used
 Air required

Vo (dry) =  
c + (3.73 x (c + h/4))

    Ao        (1 + 3.73) x (c + h/4)
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n =
 Air not used
 Air required

����������      = 1 + n

 =
 Air input

 Air required

[GN ] = [G] x
 (20.9 - [O2 ] )
 (20.9 - O2 ref )
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actual flow = Velocity  x  area
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v= 1.291 x  1013
 B

 T + 273
 293

 P
 K

x x

dry flow  = actual flow  x
100

 100 - [H2O]

dry flowNORM  = dry flow  x
(T + 273)

 (T
0
 + 273)

x
 B
 P

0
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mass flow in kg/min  = dryflowSTP  x  m  x [G]  x  60  x 10-6
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��
 �� actual flow = Velocity  x  area  = 15 x 20  = 300 m3/s

��
 �� dry flow = actual flow  x {(100 - [H2O]) / 100} = 300 x {(100 - 15) / 100} = 255 m3/s

��
 �� dry flowSTP =  dryflow  x  (273 / (T + 273)  x  (B / 1013)

= 255 x {273 / (55 + 273)} x (1022 / 1013) =  214.1 m3/s

��
 �! mass flow in kg/min  =  dryflowSTP  x  m  x  [NOx ] x  60 x 10-6

= 214.1 x 2.052 x 150 x 60 x 10-6  = 3.95 kg/min

��
 �" mass flow in kg/hr = mass flow in kg/min x 60

= 3.95 x 60 = 237.0 kg/hr
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[NOx] = [NO] + [NO2 ]
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NOx factor  =  1 + (NO2 factor / 100)
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[Gwet ] =
100 - [H2O]( )[Gdry ] x 100
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[Gdry ] =

100( )[Gwet ] x 100 - [H2O]
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[G] mg/m3 = [G] ppm x  mol. wt.
molar vol.
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106  x (3.64 x [H] + 1.53 x [C] + 0.57 x [S] + 0.14 x [N] - 0.46 x [O])

Qgr

ft3/MMBtuF =

26854  x (3.64 x [H] + 1.53 x [C] + 0.57 x [S] + 0.14 x [N] - 0.46 x [O])
Qgr

F = m3/GJ

E =
20.9

C x F x
20.9 - [O2 ]
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