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Abstract :

Flammable substances are frequently used chemical industry processes. An accurate knowledge of the

AITs(Autoignition Temperatures) is important in developing appropriate prevention and control measures in industrial fire
protection. The AITs describe the minimum temperature to which a substance must be heated, without the application of
a flame or spark, which will cause that substance to ignite. The AITs are dependent upon many factors, namely initial
temperature, pressure, volume, fuel/air stoichiometry, catalyst material, concentration of vapor, ignition delay. This study
measured relationship between the AlTs and the ignition delay times by using ASTM E659-78 apparatus for methanol
and ethanol. The A.A.P.E.(Average Absolute Percent Error) and the A.A.D.(Average Absolute Deviation) of the experi-
mental and the calculated delay times by the AITs for methanol were 14.59 and 1.76 respectively. Also the A A.P.E. and
the A.A.D. of the experimental and the calculated delay times by the ATIs for ethanol were 8.33 and 0.88.
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1. Mirror 2. Mirror stand

3. AIT detector 4. Temperature detector control
5. Flask extemal measurement detector

6. Cover 7. Hask holder

8. Fumace wall 9. 500cm® round test flask

10. Aluminum foil wrap 11. Furnace body
12. Electric source code

Fig. 1. Schematic diagram of autoignition temperature appa-
ratus (ASTM E 659-78).
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Table 1. Comparion of experimental and calculated ignition
delay time by the AIT for methanol

No. | TK] | Tepls]| InTep | Telsieq.17) | Tw[sl(eq.18)
1| 74815 | 3429 | 355306 | 28.17 23.36
2 | 75315 | 3267 | 348465 | 2299 17.17
3 | 763.15 | 1503 | 2.71005 1543 9.83
4 ] 76815 | 1117 | 241323 12.69 7.64
5 | 77315 | 852 | 214242 1047 6.05
6 | 77815 | 731 | 1.98924 8.65 487
7 | 78815 | S02 | 161343 596 331
8 | 79315 | 461 | 152823 4.96 279
9 | 719815§ 397 | 137877 4.14 239
10 | 80315 | 293 | 1.07500 3.46 208
11 | 80815 273 | 1.00430 2.90 1.83
12 | 813.15 | 252 | 0.92426 244 1.63
13 | 823.15| 205 | 071784 7 134
14 | 83315 1.63 | 0.48858 124 1.17
AAPE| - - - 14.59 34.46
AAD.| - - - 176 3.54
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Table 2. Comparion of experimental and calculated ignition
delay time by the AIT for ethanol

No. | TIK] | Tepls] | MTep. | Troalsle:19) | Trealsl(eq.20)
1 688.15 | 24.69 |3.20640 27.65 2448
2 693.15] 21.32 }3.05965 23.41 21.64
3 698.15| 1871 |2.92906 19.86 19.04
4 703.15 | 16.77 |2.81959 16.90 16.68
5 708.15 | 15.67 |2.75175 14.40 14.56
6 713.15 | 1295 |2.56110 12.31 12.66
7 723.15| 10.56 |2.35707 9.04 947
8 733.15| 748 |2.01223 6.70" 6.99
9 738.15| 618 |1.82132 5.79 5.98
10 743.15( 5.06 |1.62137 5.01 5.10
11 753151 4.17 | 1.42792 377 3.69
12 758.157 3.09 |1.12817 328 3.12
13 763.15| 275 |1.01160 2.89 2.64
14 768.15 | 2.03 |0.70804 2.50 223
AAPE. - - - 8.33 438
AAD. - - - 0.88 0.36
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