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 Reaction 1 (Eq. 4.5) Reaction 2 (Eq. 4.6) 
Arrehenius Pre-Exponential Factor, A  5.012e+11 2.239e+12 

Activation Energy, J/kmol 2e+8 1.7e+08 
Rate exponent for CH4 0.7 - 
Rate exponent for O2 1 0.25 
Rate exponent for CO 0 0 
Rate exponent for H2O 0 0.5 
Rate exponent for CO2 0 0 

Temperature exponent, n 0 0 
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No. Vane angle 
(ϕ) 

Number of 
vane 

Dimension of the swirl-vane 
(l,w,th,d, dh ) in mm 

Swirler Number 
(S) 

  le w th d dh  

1 20 53 35 1 83 19 0.22 

2 30 

 

6 

50.6 33 1 83 19 0.356 

3 40  38 31 1 83 19 0.508 
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Swirl-vane angle  
Flow Parameter 

20o 30o 40o 

Equivalence Ratio, -   1.16 – 1.66 

Nominal heat Release, kW 5.8 

Gas flowrate, g/hr 1.04 

Flame Temperature, oC 560 569 632 

Temperature at burner exit, oC 244 253 284 

Range of secondary air 
flowrate, lpm 

438 – 622 

Combustor pressure, atm Atmospheric pressure 
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EMISSION 

SWIRL-VANE ANGLE 

 20o 30o 40o 
 Pred1) Expr2) %Error Pred1) Expr2) %Error Pred1) Expr2) %Error 

CO2 (% vol) 7.2 13.7 -47.44 21.6 14.4 +50.27 19.3 14.6 +32.4 

O2 (% vol) 6 6.2 -3.22 5 6.5 -23.84 5.1 6.2 -18.38 

CO  (ppm) 250 227 +10.13 167 235 -28.93 55 65 -15.38 

NOx (ppm) 237.8 260 -8.53 115.3 210 -45.10 82.9 70 +18.43 

Temperature 
(oC) 

253.5 244 +3.87 285.6 253 +12.88 304.2 284 +20.18 

Average ηCE 
(%) 

81.2 73.6 +10.27 83.8 76.9 +6.86 93.3 95.1 -1.94 
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