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Abstract — For the safety design and operation of many gas process, it is necessary to know certain
explosion limit, flash point, autoignition temperature and minimum oxygen concentration of handling
substances. Also it is necessary to know explosion limit at high temperature and pressure. For the safe
handling of propane, explosion limit and autoignition temperature of combustion characteristics for propane
were investigated. By using the literatures data, the lower and upper explosion limits of propane
recommended 2.0 vol% and 10.0 vol%, respectively. Also autoignition temperatures of propane with ignition
sources recommended 450°C at the electrically heated cruicible furnace(the whole surface heating) and
recommended about 960°C at the local hot surface. The new equations for predicting the temperature and
the pressure dependence of the explosion limits of propane are proposed. The values calculated by the
proposed equations were a good agreement with the literature data.
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Table 1. Explosion limits by means of the direction of flame propagation for propane.

Direction of Tube [cm or L] Explosion limits [vol%]
Vessel state . -
propagation Diameter Length LEL UEL
4.0 80 ‘ 24 9.5
Upwards
- - 2.1 9.5
Confined tube Horizontal 4.5 120 20 8.8
2.0 40 2.4 6.69
Downwards
1.0 - 2.3 7.0
Unconfined tube Horizontal 2.5 1400 22 7.8
2L - 23 7.3
Sphere Upwards
120L - 2.05+0.05 9.8+0.2
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Table 29014 & F UKol 7I€] F4EA —4?‘} >
Ak FRZ 0.130 vol%E Bl WA, 7]&9] 4%
23 e e oS 2dll 4 (6 2% AShe
FHU 0015 vol%= dAFe, A ()l 2t o
2708 FA% 0.005 volnZ A9 XA uket
A =29 3 A FRE A wisiws 371
NZE &2 & AMgste Zlo] viE3sitial 2o

43. BBl ASIEIEC] ZWsHol R2i0lEY
Zuadol o] WA BuaAe] LEo ni

Table 2. Comparison of A.A.D. of the LEL with temperature
variation using several correlation for propane.

Temp. Eqn. Eqn. Eqn.
x| " e 6| o

1 148 1.82 1.90 1.80 1.81

2 180 1.72 1.85 1.74 1.74

3 218 1.65 1.79 1.67 1.65

4

5

No.

285 1.53 1.58 1.53 1.52
380 1.38 1.53 1.37 1.38
A.APE. - - 6.660 | 0.840 | 0.480
A.AD. - - 0.130 | 0.015 | 0.005
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U(P) = 15.011+3.835logP—7.128logP* +5.826log P°
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Table 3. Comparison of A.A.D. and A APE of the LEL
with pressure variation using several correlation

for propane.
No. [agn] LEL ](Elq;) 1(51‘13“)
1 1.00 2.30 2.23 2.30
2 7.80 1.90 2.03 1.90
3 14.60 1.90 1.83 1.90
A.APE. - - 4475 0.000
AAD. - - 0.089 0.000

& Hust 2 A4S JERIAT
L(P) = L(Py[0971-1.279x 1073(P-1)]  (12)

L{P) = L(Py)[1.000-3.836 x 10 (P—1)
+1.881x 107°(P-1)"] 13

2 (12)el & FAkgke E33F 9F 0.089 vol%
ApolE Holy glem, A (13)e] g Fe v
w3 dAeoh.

432, Z2ye] ZustA tEeEA ) =g F

ZgetAle} g el BAA g o) log ¥
HZ g FAES v 2} Table 49 ZF 45
of o 4t B3 vlaste Udeht

U(P) = 9.263+18.775logP (14)

U4P) = 9.500 + 11.272logP + 6.840logP* (15)
Zaste] TWAFAY] FEELS L] Sl

Table 4. Comparison of A.A.D. and A.A.P.E of the UEL
with pressure variation using several correlation
for propane.

P Eqn. Eqgn. Eqgn.

Noo | ey | UL | e | aw | a9

1 1.00 9.50 9.50 9.26 9.50

2 7.80 25.00 27.88 26.01 25.00

3 14.60 31.90 33.49 31.12 31.90
A.APE. - - 5.501 2.990 0.000
A.AD. - - 1.490 0.675 0.000
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Table 5. The autoignition temperature of several reported data for propane.

T, [°C] AIT [°C)
Compound - -
NFPA NFPA Sigma Hilado Jackson SFPE Scott Kong | Smyth*
C;Hg -42 450 467.8 493 504.4 450 493 500 960

*Ignition source of hot surface

A B Aol o] E3[13-2070)] AAE Z2H9)
A3 =8 A2l Table 59 WERH AT

Table 5914 & 4 i%o] ASTME] AEAXE A
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L{(P) = L,(Py)[1.000- 3836x10 2(P-1)
+1.881x107°(P-1)"]

U,(P) = 9.500 + 11.27210gP +6.840log P>
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