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Numerical simulation on combustion characteristics of

biofuels with different calorific values
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Abstract; Combustion characteristics-of the two-dimensional simplified combustor were
simulated numerically\for methane, marsh gas and-biomass gas, with introduction of stand-
ard k-¢ turbulence model, eddy-dispassien turbulence combustion model and P-1 radiation
heat transfer model. The temperature~distribution, NOx mass fraction distribution, flow
field structure in the combustor-were analyzed to obtain the combustion characteristics of fu-
els with different-calorific values by comparing the combustion situations of different cross
sections. Results-show that, under the condition of same mass flow of inlet air and fuel, the
combustion temperature decreases with the decline of calorific value of fuels, the temperature
distribution is more uniform, the NOx emissions are diminished, and the flow velocity is re-
duced; the proper regulation of excess air coefficient can improve the effect of combustion
burning, and the temperature distribution still meets the law that combustion temperature of
fuels with high calorific value is higher than that of fuels with low calorific value; the mixing
of combustible components with different calorific values in biofuels syngas will change the

calorific value of syngas, and the appropriate mixing ratio can play a better role for biofuels.
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Table 1 Main components, lower calorific value, molar mass, stoichiometric ratio, air flow of fuels

. JRRE S TS 4 o/ M/ an/ VP
cOo. O, €O H, CH, Ny (MJ/m) (g/moD) (MI/ke) (kg/s)
e 0 0 0 50.05 1 0 35.8 16 50. 05 17.2 0.0528
HA 38 0 0 17.93 60 2 21.52 26.9 17.93 10. 32 0.0316
MR 13 0 22 6.65 6 42 7.4 24.9 6. 65 7.43 0.0228
AER 15 0.7 16.7 6.47 7.8 42.9 7.25 25.1 6. 47 7.37 0.0226
B 11 0.2 20 4.02 2 54.5 4.73 26.3 4.02 4.97 0.0153
A 13.1 0.6 15.1 3.19 0.8 54.6 3. 69 25.9 3.19 5. 71 0.0175
HEZER 187 0 8 2.18 2 63.8 2.8 28.8 2.18 3.13 0.0096

2 HEEBMBERE

38 5 B
N T W FEA [ AL AR R A% G R R R

2.1

R A X3 L A SCHE T Ak B T8 3 TR AR 08 & I adk AT
BAERAL, B 1 K a7 1k 1) [0 £ T 9K 58 5 1 - 4 At
RIEY 1/2. BREEE HMEN 0. 45m, Kl 2m. #REE
EHOAH—NHBERN 0.01m, KN 0.01 m, BEJE



2350 A= N B R 4 %20 %
= 0.5m 0.5m _ 0.5m -
% / iz /
e - S  BEIRE300 K g
s URBELA 300 K SLTIE300 K7 - z
I JRRHTE kA 1R300 K = o

A

-

0.005 m

B 1 BIfEIESEEE 4R

Fig. 1

o 0.002 m FY/INE . K8 58 BE T L i AT 3 B R
9 0.005m, i 0. 1m B RFAR. 5 3 It 3 450k 5 11K
L Eh 2 ARG T T R be.
2.2 HEHEUTE

2 sh 5 ) )5 #2 8 N-S(Navier-Stokes) J7
T SR JUARUER k- W5 R 500 0 0 B i =X0SK A
A AT RS SR AR W B ) B HORS S O 2 Bl
A% 3 e T 2 45 2k - SIMPLE (semi-im-
plicit method for pressure linked equations) %
B AR BRSBTS TR R 5. R be s Al
SR 11165 A FC It R e AR A (] I SR P 3 B3 /I 1Y
P-1 4% 5OF A5 PR B RT 40 R S e PR AR Y

W',

Two-dimensional simplified map of cylindrical combustor
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Table 2, Average and highest combustion temperature of different fuels
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