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Table 1. Physical & Chemical properties of Methyl Alcohol™

C-Hs-O-H

32.04g

65

11

385

97.25mmHg

( =1 0.7914

46
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Table 2. Experimental results of the samples with the change

of methyl alcohol concentration and temperature

Concentration | Temperature |Specific gravity, Boiling point
(%) () ()
20 1.0297
40 25 0.9642 75.70
30 0.9634
20 0.9627
45 25 0.9622 7397
30 0.9602
20 0.9435
60 25 0.9426 70.17
30 09411
20 0.9203
75 25 0.9195 67.50
30 0.9186
20 0.8917
90 25 0.8914 64.93
30 0.8905
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Fig. 2
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68.49cm/ sec , 45%
25 ,
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175 44cm/ sec, 166.67cm/ sec , 40%
. Fig. 4 30

90%
200.00cm/ sec, 185.19cm/ sec, 169.49cm/ sec

40%

20 30
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Table 3. Combustion velocity of the used samples with the change of

concentration and temperature(Small vessel)

Concentration| T Distance(cm) FAT CV
(%) ( )|4cm|27cm |50cm | 73cm | 96cm| (S) | (cm/s)
25 | x
40
30 |057) 457 | 747 |10.30| 1250| 1173 8.38
20 | x
45 25 1047 390 | 703 |{10.83|14.23| 1376 | 7.27

30 |020| 157 333 | 443 | 603 | 583  17.15

20 |027| 137 | 337 | 517 | 694 | 667 | 1499

60 25 |007| 053 | 097 | 137 | 183 | 176 | 56.82

30 |[007| 037 067 | 093 | 123 | 086 | 116.27

20 |0.10| 080 | 153 | 2.17 | 283 | 273 | 36.63

75 25 |007| 020 | 040 | 060 | 0.80 | 0.73 | 136.99

30 (003 0.17 | 0.30 | 043 | 057 | 054 | 185.19

20 |003| 023 047 | 067 | 087 | 084 | 119.05

90 25 |003| 0.17 | 030 | 043 | 057 | 054 | 185.19

30 [0.03| 0.17 | 0.30 | 040 | 053 | 0.50 | 200.00

*F.A. T : Flame arrival time
* C. V : Combustion velocity

* x : Non - Combustion

- 17 -



T able 4. Combustion velocity of the used samples with the change of

concentration and temperature(Medium vessel)

Concentration| T Distance(cm) FAT| CV
(%) ( )/4cm | 27cm |50cm | 73cm | 96cm | () | (cm/s)
25 | x
40
30 1047| 8.00 | 1397 | 20.77| 25.70| 25.23 3.96
20 | x
45 25 1027| 444 | 737 | 1060| 17.77| 1750 571

30 1017 217 | 410 | 593 797 780 | 1282

20 1023 203 | 387 | 560| 720| 697 | 1435

60 251010 0.70 | 100 | 163| 227| 217 | 45091

30 1007 043 | 083 | 120, 153 146 | 6849

20 1023 090 | 167 | 243 323 3.00| 3333

75 251003 027 | 050 | 0.70| 097 094 | 106.38

30 |0.03| 0.17 | 043 | 053| 066, 063 | 158.73

20 10.03| 0.27 | 053 | 0.83| 1.03| 1.00 | 100.00

90 251003 017 | 030 | 047 060, 057 | 17544

30 1003 0.17 | 030 | 043| 057 054 |185.19

*F.A.T : Flame arrival time
* C. V : Combustion velocity

* x : Non - Combustion
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T able 5. Combustion velocity of the used samples with the change of

concentration and temperature(Large vessel)

Concentration| T Distance(cm) FAT| CV
(%) ()| 4cm | 27cm | 50cm | 73cm | 96cm | (S) | (cm/s)
25 | x
40
30 | x
20 | x
45 25 1047| 6.17 | 1133 16.13| 21.77 | 21.30 470

30 1023 208 | 541 6.77/ 1000, 9.77 | 1024

20 10.17| 210 | 410 597 797 780 | 1282

60 251013 107 | 187 243 300 287 | 3484

30 10.13) 0.77 | 133] 190 223 210 | 4762

20 |0.03| 0.77 | 193| 293| 353| 350 | 2857

75 251003 037 | 093] 133| 147 144 | 6944

30 |0.03| 023 | 047| 067| 080| 0.77 | 129.87

20 1003 037 | 070] 100, 149 146 | 6849

90 25 1003 020 | 033| 050| 063| 060 | 166.67

30 1003 003 | 027 043 062 059 | 16949

*F.A.T : Flame arrival time
* C. V : Combustion velocity

* x 1 Non - Combustion
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— =mall vessel

225 Fl—5—Medium vessel

—=r—Large vessel

o bl | N o= i laiga | 1
0 1w 20 30 40 50 60 TO  BO 90 100

Concentration(%s)

Fig. 2 Combustion velocity of methyl alcohol

by changing concentration.(at 20 )
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Combustion velocity(cm/sec)

250

= Small vessel

205 —£ ium vessel

—A— Large vessel
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Lt 0 20 30 40 50 60 TO RO 90 100

Concentration(%o)

Fig. 3 Combustion velocity of methyl alcohol

by changing concentration. (at 25 )
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Combustion velocity(cm/sec)

B Small vessel
22530 MWedium vessel
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| | 1 "R | \ \ |
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Fig. 4 Combustion velocity of methyl alcohol

by changing concentration. (at 30 )
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Flame arrival time(sec)
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Fig. 5 Flame arrival time of methyl alcohol

by changing concentration. (at 20 )
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Flame arrival time(sec)
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Fig. 6 Flame arrival time of methyl alcohol

by changing concentration. (at 25 )
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Flame arrival time(sec)
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Fig. 7 Flame arrival time of methyl alcohol

by changing concentration. (at 30 )
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Flame arrival time(sec)
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Fig. 8 Flame arrival time of methyl alcohol
by flame propagation distance.

(60%, small vessel)
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Fig. 9 Flame arrival time of methyl alcohol

by flame propagation distance.

(60%, medium vessel)
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Fig. 10 Flame arrival time of methyl alcohol
by flame propagation distance.

(60%, large vessel)
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Fig. 11 75% 25
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Fig. 11 Flame arrival time of methyl alcohol
by flame propagation distance.

(75%, small vessel)
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Fig. 12 Flame arrival time of methyl alcohol
by flame propagation distance.

(75%, medium vessel)
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Fig. 13 Flame arrival time of methyl alcohol
by flame propagation distance.

(75%, large vessel)
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Fig. 14 90% 25

96cm 20 , 25
0.84sec, 0.54sec, 0.50sec
Fig. 15 90% 5
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Fig. 14 Flame arrival time of methyl alcohol
by flame propagation distance.

(90%, small vessel)
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Fig. 15 Flame arrival time of methyl alcohol
by flame propagation distance.
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Fig. 18 Flame arrival time of methyl alcohol
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Fig. 19 Flame temperature of methyl alcohol

by changing time. (30 , 90%, D: 50 )

- 43 -




1)

2)

3)

4)

, 30

200cm/ sec

- 44 -



1) : : , , pp.142- 143, 1984.

2) , : , pp.30-31, 1991.
3) : : : : : , pp.332-333. 1983.
4) : : , Pp.633- 635, 1998.
5) , “KISCO NET", : ,
6) , "
", , 10 , 3 ,pp55-61 19%.

7) V. V. Zhamashchikov, "Special features of combustion of propan-air and
hydrogen-air mixtures in a narrow tube", combustion, explosion, and shoc

k waves, Vol .33, No.6, 1997.

8) -
: 12, 10 7
9) : .ok : : -
(= — — ", 12, 1986.
10) : : : : , pp.26- 28, 1991.
11) : : : : : , pp.81-85, 1991.
12) : : : : : , Pp.185- 210, 1994.
13) : : : : : , pp.34- 119, 1996.
14) : : : : : , Pp.296- 297, 1998.

- 45 -



15)
16)
17)
18)
19)
20)

21)

, pp.52-62, 2000.
, pp.11- 14, 1985.
, pp.35- 102, 1992.
, , pp.37-81,
, Ppp.266- 268, 1991.

Kat Study,

- 46 -

1998.

, pp.133- 135, 1997.



A Study on the Combustion Velocity of Methyl alcohol

Tae-gu Lee

Department d Sdety Engineering, Graduate School,

Pukyong National University

Abstract

Fire and Explosion accidents occur when the organic solvent widely
used in various industrial field is leaked from some containers in the
closed and opened area due to the careless handling and shipping. In
order to prevent a fire and explosion accidents of the flammable liquid, it
IS very important to grasp combustion velocity against the material (flame
propagation velocity).

There are many data of the combustion and flame preparation in the
closed or opened area that have been found by many researchers.

But, it is really hard to seek the information on the combustion or
flame preparation velocity with the change of the material concentration
and temperature. Therefore, In this study, in order to grasp the
combustion velocity with the change of the material concentration and
temperature, three stainless vessels(1000 x 25 x 25 , 1000 x 50 x 25

, 1000 x 75 x 25 ) were used.
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Concentration of the methyl alcohol which uses in tests, it prepares a
material at 40 90% scope and it is tested, the temperature changed with
20 ,25 ,30

The actual condition of combustion condition was photographed with a
cancorder.

In this experiment, we could obtain the following results ;

1) The more a concentration of the methyl acohol increases, the sooner a
combustion velocity increases, The higher the temperature, combustion

velocity is rapidly increased.

2) The smaller a size of the vessel, the combustion is easy, combustion
velocity showed quickly and the maximum combustion velocity is

determined 200cm/sec at 30 , small vessdl.

3) The larger a size of the vessel, the longer a arrival time of the flame

increases, the higher a temperature and concentration of the methyl

alcohol increases, the shorter arrival time of the flame appeared.
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4) Generdly, Increasing rate of combustion velocity are quickly measured

as the smaller a size of the experimental vessels.
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