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Prediction of the Detonation Limit of the Flammable Gas and Vapor
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Abstract

In this study, the lower detonation limits(LDL) and the upper detonation limits(UDL) of the
flammable substances predicted with the appropriate use of the heat of combustion and the
stoichiometric coefficient. The values calculated by the proposed equations were a good
agreement with literature data within a few percent. From a given results, It is to be hoped
that this methodology will contribute to the estimation of the detonation limits of for other
flammable substances.

Key words : Lower detonation limit, Upper detonation limit, Stoichiometric coefficient,

Fire and explosion hazards
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LDL(or UDL)=a+b AT +cAH +dA

LDL(or UDL)=a+ by +c
LDL(or UDL)=a+ byi +cAH,

LDIL(or UDL)=a+b A
LDL(or UDL)= a+ bCst



LDL(or UDL)= a+ bCst+ ¢ Cst*
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&3 2 g A 985S dehlla ded, #A4e g 2o

__UEL—LEL
FH=—""7F71 (11)

o1714 FH(Flammability hazard)e 7 47b2:9] F@@AE ol &8 9@xelth AWa oz FH
ol ad EFVIAIY AdAol g & 4 th
B AFores £33 g dA o]lF S8 v e BAYE AASA

UDL — LDL

DH=="""7pr,

(12)

71~ DH(Detonation hazard)< 7 o] ZHPIAE o] g3 YIA=o|tt DH HA] kol

S 2
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Table 2. Comparison between reference and predicted of LDL(Lower Detonation Limits)

and UDL(Upper Detonation Limits) for flammable substances

Flammable Detonation
No | Compound | Formula limits(%) limits(%) FH | DH LDL UDL
LEL | UEL | LDL | UDL (Pred.) | (Pred))
1 Methane CH, 5.0 15.0 | 6.30 | 13.50 | 2.00 | 1.14 5.82 15.92
2 Ethane CoHs 3.0 124 | 2.87 | 12.20 | 3.13 | 3.25 3.58 9.70
3 | n-Propane n-CsHs 2.1 9.5 257 | 737 | 352 | 1.87 2.65 7.26
4 n-Butane n-C4Hyo 1.8 8.4 198 | 618 | 3.67 | 212 213 5.95
5 n-Octane n-CsHis 0.8 3.2 145 | 2.85 | 3.00 | 0.97 1.29 3.89
6 Ethene CoHy 2.7 36.0 | 3.32 | 14.70 | 12.33 | 3.43 4.09 11.07
7 Propene CsHe 24 11.0 | 355 | 1040 | 358 | 1.93 2.89 7.89
8 | Acetylene CHy 2.5 80.0 | 420 | 50.0 [31.00]10.90| 4.80 -
9 Benzene CesHs 14 8.0 1.60 | 555 | 4.71 | 2.47 1.90 5.37
10 Ethanol C,HsOH 3.3 19.0 5.1 9.8 | 476 | 0.92 4.09 11.07
11 | Hydrogen H, 4.0 750 | 183 | 589 |17.75| 222 | 18.31 58.82
12 | n-Butanol | n-C4HOH | 1.1 7.5 1.60 | 5.60 | 5.82 | 2.50 1.58 4.59
13 | n-Hexane n-CsHis 24 8.0 280 | 450 | 2.33 | 0.61 2.65 7.26
14 Etcl;};f;e CH,O 3.0 10.0 | 2.80 | 450 | 233 | 0.61 2.65 7.26
A.APE 11.46 21.98
A.AD. 0.37 1.58
ZtAAEZY Axgdy FPststAe FSAY FAE HHSH7] A8l Graphical ¥ ‘H
oY BAe ol §3te] F34 2L FAMA PPoR ey Lo AHHE mde Agon,
& gew o
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LDL=0).369 + 55.880Cs¢+ 16.131 Cst* (13)

UDL=1.697 + 129.234 Cst+ 215.947 Cst* (14)
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