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Prediction of Upper Flammability Limit of Paraffinic Hydrocarbons
by Numerical Simulation

3

Dong-Myeong Ha

ABSTRACT

A new model for predicting upper flammability limits(UFL) of paraffinic hydrocarbons is developed,

based on statistics and numerical simulation.

With the proposed model, UFL have been calculated for 24 compounds, and when compared with

experimental data, this model produced average percent error of 2.96%. When compared to established

methods published by Spakowski and Zabetakis, this model produced more accurate results.
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Table 1 Summary of A.P.E and A.A.D of estimating the upper flammability limits(UFL) by models

Parameters a b [ d A.P.E. A.A.D.
Model 1 3. 96539 2.41649 4,7618 0. 3541
Model 2 2. 31909 4, 23380 —0. 33645 2. 9552 0. 2090
Model 3 6. 81658 1. 80337 —2. 34076 2.9592 0.2218
Model 4 5.35198 2.03377 —1. 06545 3.0791 0.2333
Model 5 3. 01685 3. 07153 0. 19965 ~0. 06676 2. 9966 0.2042
Model 6 2.14087 4. 32275 0. 10028 —~0. 34808 2. 9653 0. 2093
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Table 2 Comparison of Spakowski, Zabetakis and proposed method for upper flammability limit(Xs,

voi%)

No. Compounds X Xo Spakowski | Zabetakis This study
1 methane 5 15.0 17.49 14.53 15. 08
2 ethane 3 12.5 13.14 11.26 11.99
3 propane 2.1 - 9.5 10.76 9.42 9.73
4 n-butane 1.8 8.5 9.87 8.72 8.85
5 iso-butane 1.8 8.4 9.87 8.72 8.85
6 n-pentane 1.51 7.8 8.94 7.99 7.94
7 2-methyl butane 1.4 7.6 8.57 7.69 7.59
8 2, 2-dimethyl propane 1.4 7.5 8.57 7.69 7.59
9 n-hexane 1.2 7.5 7.86 7.12 6.92

10 |" 2-methyl pentane 1.2 7.0 7.86 7.12 6.92

11 3-methyl pentane 1.2 7.0 7.86 7.12 6.92

12 2,2-dimethyl butane 1.2 7.0 7.86 7.12 6.92

13 2,3-dimethyl butane 1.2 7.0 7.86 7.12 6.92

14 n-heptane 1.05 6.7 7.30 6. 66 6.39

15 2-methyl hexane 1.0 6.0 7.10 6.50 6.22

16 3-methyl hexane 1.0 6.0 7.10 6.50 6.22

17 2,2-dimethyl pentane 1.05 6.7 7.30 6. 66 6.39

18 | 2,3-dimethyl pentane 1.1 6.7 7.49 6.82 6. 60

19 n-octane 0.95 6.0 6.90 6.34 6.04

20 2-methyl heptane 0.95 6.0 6.90 6.34 6. 04

21 n-nonane 0.85 5.6 6.48 5.99 5.67

22 3,3-diethyl pentane 0.85 5.7 6.48 5.99 5.67

23 2,2, 3,3, -tetra-methyl 0.80 4.9 6.27 5.81 5.49

pentane

24 n-decane 0.75 5.6 6.04 5.63 5.31

average percent errors(A.P.E. ) 13.58 4.19 2.96
average absolute deviations(A.A.D.) 0.99 0. 30 0.21
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