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Abstract - To investigate the pressure dependence of minimum ignition energy(MIE),
thermal ignition theory, concept of heat transfer, ideal gas law, and kinetic theory are
discussed. Correlation equations for the MIE and pressure were obtained through a
regression analysis of reported data. In the proposed methodology the predicted MIE
with pressure variations agree with reported data within a few average absolute
deviations(A.A.D.). Therefore the proposed methodology has provided to be the general
method for predicting the MIE of hydrocarbons.
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Fig. 1. Variation of minimum ignition energy
with pressures for propane.
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Fig. 2. Variation of minimum ignition energy
with pressures for n-pentane.
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Table 1. Comparison between the reported and
the estimated values of the minimum
gnition energy for the propane based
on Model i) and Model iv)

No. P(atm)| Exp. | Model iv) | Model i)

1 2.00 1.1 0.8889 1.1040

2 1.50 2.1 1.5803 2.0330

3 125 2.7 2.2756 2.7610

4 1.00 35 3.5557 3.7840

5 0.7 6.0 6.3212 5.4500

6 0.50 10.1 14.2226 95240

7 0.30 25.0 39.5072 29.2460

8 0.25 68.0 56.8904 69.6860
AAPE. - - 22.7229 6.0200
AAD. - - 3.9089 0.9218

Table 2. Comparison between the reported and
the estimated values of the minimum
ignition energy for pentane based on
Model i) and Model iv)

No. Platm) | Exp. |Model iv)| Model 1)

1 3.00 133 07851 1.3370

2 2.00 2.20 1.7665 2.2280

3 1.50 3.20 3.1404 3.0580

4 1.00 490 7.0660 5.5460

5 0.63 18.00 17.8030 | 13.3650

6 0.50 23.00 28.2640 | 22.3600

7 0.38 33.00 489335 | 43.9950

8 0.25 144.00 | 113.0559 | 138.7940

9 0.15 330.00 | 314.0442 | 381.679%0
10 0.13 400.00 | 418.1062 | 386.5480
AAPE - - 209854 | 10.3360
AAD - - 8.9605 8.7314
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