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A Study on the Flame Propagation Velocity of Methyl Alcohol
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ABSTRACT

The flame propagation velocity and the flame arrival time of methyl alcohol, which is widely used
as a material of paint industry and organic synthesis, a mixing solvent, and an analytical reagent, were
examined at different temperatures and concentrations. It was found that the smaller the vessel size,
the easier and faster the combustion. The maximum combustion velocity was 200 cm/sec in the small
vessel at 30°C. The flame arrival time was determined to be longer with larger vessels, and shorter
with higher concentrations. ‘
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Table 1. Experimental results of the samples with the
change of methyl alcohol concentration and temperature

Concentration|  Temp. Specific |Boiling point

(vIv%) °C) gravity °C)
20 1.0297

40 25 0.9642 75.70
30 0.9634
20 0.9627

45 25 0.9622 73.97
30 0.9602
20 0.9435

60 25 0.9426 70.17
30 0.9411
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. 1. Schematic diagram of experimental apparatus.
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Table 2. Combustion velocity of the used samples with the change of concentration and temperature (Small vessel)

Con. T Distance (cm) FAT cVv
(%) 0 4 cm 27 cm 50 ¢cm 73 cm 96 cm ® (cm/s)
20 25 X
30 0.57 4.57 747 10.30 12.50 11.73 8.38
20 X
45 25 0.47 3.90 7.03 10.83 14.23 13.76 7.27
30 0.20 1.57 333 4.43 6.03 5.83 17.15
20 0.27 1.37 3.37 5.17 6.94 6.67 14.99
60 25 0.07 0.53 097 1.37 1.83 1.76 56.82
30 0.07 0.37 0.67 093 1.23 0.86 116.27
20 0.10 0.80 1.53 2.17 2.83 2.73 36.63
75 25 0.07 0.20 0.40 0.60 0.80 0.73 136.99
30 0.03 0.17 0.30 0.43 0.57 0.54 185.19
20 0.03 023 0.47 0.67 0.87 0.84 119.05
90 25 0.03 0.17 0.30 0.43 0.57 0.54 185.19
30 0.03 0.17 0.30 0.40 0.53 0.50 200.00

F. A. T : Flame arrival time.
C. V : Combustion velocity.
X : Non - combustion.
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Fig. 2. Variation of combustion velocity with methyl
alcohol concentration for ambient temperature 20°C.
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Fig. 3. Varation of combustion velocity with methyl
alcohol concentration for ambient temperature 25°C.
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Fig. 4. Variation of combustion velocity with methyl
alcohol concentration for ambient temperature 30°C.

cm/sec?] HIRE FIIAC L3 A 89 2571 20°C
oA 30°CE F7HEE digEs WEA et

NREe X} FLFE F719] WAo] Boldtm Yo
oJB&ES Folsy] Bl Row Azkat,

5.2 50 e sl EAIZE

EF7IA frEel e 71FFd EES FH BE
of &t £7}7] FL AaNkES oA Hx o
RS2 B FHY EWV] o= vl HEHL
HEE BF2 MAe JPH] e EVAE
7h=2 dA Aok mEbA vda ST ol B

O
S4E glge BgA|7te] Ao,

Fig. 5 A9 %71 20°ColA 9] Fdstol] o}
E g zte] FAE el Zeey &9 A
Z17F E45 g mEAzbo] dojRt A8e F
T2t 40%SF 45%0 s Aavh dojubx] egtony
60%°1x Hz:2 o] TABtA 90%A] = wEd
T2 o] et E3 A g &9 =717 A
Aol ulet A5 F 719 EFEA e =24
7ko] 7}7} 0.84 sec, 1.00 sec, 1.46 sec® oAt} o]A
< 8719 A7t E5 94 ot =g A
olwjgi},

Fig. 6lM= Alg2 £57} 25°CY u) 5% WH3lo)

2 £71d SEEEAIZEE YeERIle s 45%90 A4
2 glgo] AU AEY F=rt 90%X =
20°Ce] 73¢-¢F FUg F3g JeRfL

a



Egge] siganidee] Wi a7 49

30

—f3~ Small vessel
—E3—Medium vessel

25 k| —A—Large vessel

20

LU B L B B S B S A

Flame arrival time(sec)
1

T T T

0 APEEE FRETT SNNNE FRRTE FRVET FERYE FUUNE ANRNY SUTN. LT

0 10 20 30 40 50 60 70 80 90 100

Concentration(%)

Fig. 5. Variation of flame arrival time with methyl alcohol
concentration for ambient temperature 20°C.
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concentration for ambient temperature 25°C.
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