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Table 1 Flammability limits of binary and ternary mixtures of CH, with N,/CO,

Ny sCOLY /% o/ % (p(N,) : (CO,=0:1) @/ % (@(Ny) + 9(CO,)=0: 1)
524 i 5 A 524 fhi 5 A
0 5.25 5.25 0. 00 14. 10 14. 10 0. 00
20 5.33 5.30 —0.03 13.50 12. 90 —0.60
40 5.33 5.38 0.05 11. 80 11. 40 —0.40
60 5.62 5. 54 —0.08 9. 60 9.15 —0.45
75 6.16 5.87 —0.29 7.38 6.77 —0.61
77 6.53 5.95 —0.58 6.83 6.39 —0. 44
78 6.65 5.99 —0.66 6.65 6.19 —0.46
o(No 2COLY /% o/ % (p(Ny) + o(CO,)=1:0) @/ % (p(Ny) = o(CO,) =1+ 0)
525 4% A S i 55 A
0 5.25 5.25 0. 00 14. 10 14. 10 0. 00
20 5.28 5.25 —0.03 13. 40 13.20 —0.20
40 5.18 5.25 0. 07 12. 10 12. 00 —0.10
60 5.28 5.24 —0. 04 10. 30 10. 10 —0.20
80 5.23 5. 24 0.01 7.38 6. 86 —0.52
85 5.29 5.23 —0.06 6.23 5.65 —0.58
87 5. 40 5.23 —0.17 5.40 5.10 —0.30
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gx1
o(Ns,CONY /% @/ Y% (p(Ny) + o(CO,) =1+ 3) @/ % (@(N,) + o(CO,)=1:3)
F U g% A i i 55 A
0 5.25 5.25 0. 00 14.10 14.10 0. 00
30 5.35 5.31 —0.04 12.50 12. 30 —0. 20
60 5.57 5.46 —0.11 9.93 9.37 —0.56
70 5.73 5.59 —0.14 8. 65 7.90 —0.75
75 5.89 5.70 —0.19 7.75 7.02 —0.73
78 6.50 5.79 —0.71 6.50 6.43 —0.07
Ny 1COLY/ % @/ Y% (e(Ny) + o(CO)=1:1) @/ % (@(N,) + (CO=1:1)
M i A F i 5. A
0 5.25 5.25 0 14. 10 14.10 0.00
30 5.36 5.29 —0.07 12. 80 12. 40 —0.40
60 5.39 5.39 0. 00 10. 20 9.60 —0. 60
75 5.65 5.53 —0.12 8.01 7.28 —0.73
80 5.98 5.64 —0.34 6.89 6. 27 —0.62
81 6.50 5. 66 —0. 84 6.50 6.05 —0.45
Ny sCOLY /% o/ % (p(N,) + (CO,=3: 1) 0/ % (p(Ny) + o(CO,) =31+ 1)
S fili 44 A M fili g3 A
0 5.25 5.25 0. 00 14. 10 14. 10 0. 00
30 5.28 5.27 —0.01 13.00 12. 60 —0.40
60 5.32 5.32 0. 00 10. 40 9. 80 —0. 60
80 5.59 5.43 —0.16 7.25 6.55 —0.70
83 5.85 5.47 —0.38 6. 44 5. 86 —0.58
84 6. 00 5.49 —0.51 6. 00 5.61 —0.39
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Table 2 Parameters in the estimation equations and the critical flammability ratio

¢(N) t ¢(CO,) @ @ - o/ %
S i 53
01 —6.667X10 °  2.559X10 79 78
13 —1.966X107°  2.387X10°" 81 78
11 —3.266X107  2.214X10 82 81
301 —1.566X10°  2.042X10 84 84
1:0 1.338X10°"  1.870X10°* 87 87
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Measurement and estimation for the flammability limits of
binary mixtures of CH,/N,, CH,/CO,
and ternary mixtures of CH,/N,/CO,

Sun Jun-fang', Zhang Ke*, Guo Bao-ling', Yang Xiao-li*,
Chang Xu-ning', Wu Jiang-tao®
(1. Beijing Gas Group Co. Ltd, Beijing 100035, China;
2. Key Laboratory of Thermo-Fluid Science and Engineering » Ministry of Education ,
Xi’an Jiaotong University, Xi’an 710049, Shaanxi, China)

Abstract: Flammability limits for the binary mixtures of CH,/N, and CH,/CO, were measured, and
the ternary mixtures of CH,/N,/CO, with three different diluent volume ratios were studied. A
method based on the adiabatic flame temperature was introduced to estimate the flammability limits of
the mixtures, and the experimental results were compared with the estimated values. The average ab-
solute deviation between the experimental results and estimated values of the lower flammability limit
for the two binary mixtures is 0. 15%, and for the upper flammability limit is 0. 34%. The average
absolute deviation between the experimental results and estimated values of the lower flammability
limit for the three ternary mixtures is 0. 20% , and for the upper flammability limit is 0. 43%. The re-
sults showed that the method is available for estimating the flammability limits of the binary and ter-
nary mixtures of methane with diluent gases.

Key words: mechanics of explosion; flammability limit; adiabatic flame temperature; mixture; CH, ;
diluent
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