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Table 1. Comparative of individual combustion characteristics
Compounds . Natural

Propertics Methane Propane Gasoline gos
Autoignition point (F) 1,000 - 1,350 874 365 -
Autoignition point (C) 538 - 732 468 - 185 -

494

Flammability limits vol 5. 15 21-95 14-16 )
percent
Stoichometric A/F (Kg/Kg) 17.3 15.3 14.7 -
Stoichometric A/F (m3/m3) 9.7 24.6 - -
Research octane number 130 1121:' i 91 - 95 -
Calorific value 35.9 932 - 31.7
Air required (m’/m’) 9.67 24.65 - 8.53
Energy content (Mj/m’) 3.36 3.63 - 3.32
Energy density ratio to 0.26 0.74 10 )
gasoline
Tank volume for 20 GGE 6.9 270 20 )
(gal)
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Table 2. The autoignition temperature of several reported data for methane, propane and butane

To[ C] AIT[TC]
Compound - - -
CRC | NFPA |Sigma | Hilado | SFPE | Scott {Kong| Smyth | Zabetakis { Wolfhard
CH, -162 | 537 }536.7| 537 | 540 | 632 | 640 | 1040 1040 1190
C;Hs 42 | 450 {467.8( 493 | 450 | 493 | 500 | 960 - 1010
CiHio 0 287 | 345 | 327 | 288 | 408 | - 938 910 1025
- Kong : Bombe

- Smyth : Hot surface
- Zabetakis & Wolfhard : Hot gas

CNGet LPGe] ZF¢t <t dElFsrisxe vuweh HUdirdset Hadstoux g
H] XL E Table 3o YR
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u, Z2go] vig Bop of 5wl 2uiAdE w2 A JEha ok

HAdALEEs 22 vl%g ghg Roln glom, ke HidgduA] Zex v
Z23, 58 4 4 gL vtk
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it

Table 3. Comparison of hazard properties for methane, propane and butane

CH, C3Hs C4Hyo

7.9(Calc.) 8.6 8.6

. 7.3£0.1(20L) - -

Maximum Pressure [bar]

7.56+0.1(120L) 8.2+0.2 -

6.6£0.1(25m") 7.8+5 -

) . 66+2(20L) 96 92

Maximum Rate of Pressure Rise(Kg) 9243(120L) 150220 i

[bar - m/s] ;

_ 110(25m’) 400+£100 -
Maximum burning velocity in NTP air(cm/s) 364 45 40.5
Minimum energy for ignition in air ( mJ ) 0.29 0.25 0.25
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Table 4. Comparison high pressure hazard ranking and low temperature hazard ranking for
alternative fuels

High pressure hazard ranking Low temperature hazard ranking
CNG LNG
Propane CNG
LNG Propane
Methénol Methanol
Ethanol Ethanol
Biodiesel Biodiesel
3. <
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shdol ois) wakde AW sde] oy, REEW & ne&sAA A¢ < 100
0C2 ¥4 4748 Jeplln ok

3) CNG 2 LPGo| di3 91842 B} 22 ALENANE nFsto Hrlste o &
Hddd ¥ & & + A4
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