qa

LBID-344 ¢ |
uc-4

Lawrence Berkeley Laboratory
UNIVERSITY OF CALIFORNIA

Engineering & Technical

Services Division

For Reference

Not to be taken from this room

O - ATy



DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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CALCULATED FLAMMABILITY LIMITS OF METHANE-ARGON GAS MIXTURES

I.  METHANE-ARGON MIXTURE WITH AIR CURVES

The flammable limits of methane—argon gas mixtures can be estimated

from the limits of flammability of methane in air diluted by the

addition of argon as shown in Figure 1.
for argon on the left hand side of the figure defines the flammable

The peninsula-shaped curve

limits and indicates how much argon gas must be added before the
mixture will not burn.

The methane-argon mixture with air curves are calculated from the
relative gas volumes.

Air Methane
0 9
80 9
90 9
100 9
0 10
100 10
300 10
700 10
0 15
100 15
300 15
700 15
0 20
100 20
300 20
700 20

METHANE
Argon Methane + Argon + Air

9N 9.0
91 5.00
91 4.74
91 4.50
90 10
90 5
9 2.5
90 1.25
85 15
85 7.5
85 3.75
85 1.88
80 20
80 10
80 -5
80 2.5

Argon

Argon + Air

100
"~ 53.2
50.3
47.6
100
47.3
23.1
11.4
100
45.9
22.1
10.8
100
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METHANE Argon
Air Methane Argon Methane + Argon + Air Argon + Air
0 30 70 | 30 100
100 30 70 15 41.2
300 30 70 7.5 18.9
700 30 70 3.75 9.1
0 40 60 40 100
100 40 60 20 37.5
300 40 60 10 16.7
700 40 60 5 7.9
0 60 40 60 100
100 60 40 30 28.6
300 60 40 15 1.8
700 60 40 7.5 5.4
1500 60 40 3.75 2.6
0 80 20 80 100
100 80 20 40 16.7
300 80 20 20 6.25
700 . 80 20 10 2.78
1500 80 20 5 1.32
0 90 10 90 100
100 90 10 a5 9.1
300 90 10 22.5 3.23
700 90 10 11.25 1.41
1500 90 10 5.63 .66

ny oannon o _f n_ . o/ eb
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vMethane
Methane + Argon + Air
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FIGURE 1 (Reference 1)
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II.

FLAMMABILITY LIMITS CURVE

The flammability limits of the methane- argon gas mixtures are determined
by the intersection of the methane-argon-air curves with the pen1nsu1a-
shaped argon curve.

Gas Mixture

Methane

9
10
15
20
30
40
60
80
90
100

Argon Lower
91T NF
90 4.4
85 4.7
80 4.9
70 5.0

60 5.1
40 , 5.2
20 5.3 .
10 5.3

0 5.3

Flammability Limits

Upper
NF
5.4
6.9
8.1
9.8
11.0
12.5
- 13.4
13.7
14.0

Figure 2 shows the flammability limits in graphical form.
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