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Abstract - DME(Dimethyl Ehther) is considered as an attractive fuel in terms of clean, environmentally
friendly form of energy, multi-source and multi-purpose. As the physical properties of DME are almost similar
to LPG, DME can be mixed with LPG and DME-LPG mixture fuels seem to be employed without major
remodeling of the existing LPG supply infrastructure. However, little attention has been given to the effect of
different DME-LPG mixture fuels on consequence analysis to adjacent facilities, buildings and etc. In this
work, the consequence analysis by different DME-LPG mixture fuels has been done. The results were
discussed in terms of release rate, jet fire, vapor cloud explosions, BLEVEs and etc. It was found that the
consequences estimated from fire and explosion scenarios assumed were almost similar for both LPG and
DME 20 %.
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Table 1. Mass release rates with three different
hole sizes for each material
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Table 2. Distances from release source to LFL(m)
with three different hole sizes for each

material
Distance(m)
Fuels DME | DME | DME | DME
LPG | 20 % |40 % | 60 % | 80 % | PME
Hole LFL LFL LFL LFL LFL LFL
(mm) 2.0% 2.1% 2.3% 2.6% 2.9% 3.3%

UFL UFL UFL UFL UFL | UFL
95% | 108% | 12.7% | 154% | 19.6% | 27%

L

25.4) 23.8 232 225 21.6 20.7 19.4
M

12.7) 8.1 7.9 75 7.3 7.1 6.9
S 3.6 35 33 33 32 3.0

(6.35) ' ’ ’ ' ’ ’

Fuels Mass flow rate(kg/s)
ggllﬁ) LPG ]2)01\4; ‘]‘DOM(Z 6DOMZ S%MZ DME
(2;4) 332 | 355 | 384 | 414 | 445 | 478
(11;17) 061 | 065 | 069 | 073 | 079 | 0.84
(6.S35) 011 | 011 | 012 | 013 | 014 | 0.14

LPG = LPG 100%, DME = DME 100 %, DME 20 % = DME
20 % + LPG 80 %
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Table 3. Flame lengths of jet fire with three di-
fferent hole sizes for each material

Fuels Flame length (m)
Hole
DME | DME | DME | DME
am) \ | PG 1509 | 40 % | 60 % | 80 % | DME
L 24.9 26 27.2 28.5 29.9 31.3
(25.4) : ’ ’ : .
M 11.9 12.4 12.9 13.4 14.0 14.8
(12.7) : : ’ ’ X :
S 5.5 5.7 6.0 6.2 6.5 6.8
(6.35) ’ ’ : i ’ ’
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Fig. 1. Distance versus jet fire thermal radiation
for each material.
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Table 4. Effect radius by three different overpre-
ssure levels for each material (VCEs)

Fuels
Effect radius(m)
2.07 319 | 311 | 302 | 293 | 283 | 272
13.8 83 80 78 76 73 71
20.7 64 62 61 59 57 55

80 : .

[+2]
o
T

40 |

Overpressure (kPa)
N
o

20 40 60 80 100 120
Distance (m)

Fig. 2. Overpressures as a function of distan-
ce for three fuels: LPG, DME and DME
20 % (VCEs).
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Fig. 3. Overpressures as a function of distance
for different explosion prediction models.
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Table 5. Effect radius by three different overpre-
ssure levels for each material (BLEVESs)

Fuels
Effect radius(m)
DME | DME | DME | DME
Overpressure
(kPa) LPG 20 % |40 % | 60 % | 80 % DME
2.07 229 | 222 | 215 | 207 199 | 190
13.8 58 56 54 53 50 48
20.7 45 43 42 40 39 37
100 , . . .
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Fig. 4. Overpressures as a function of distance for
three fuels: LPG, DME and DME 20 %

(BLEVES).
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Fig. 5. Thermal radiation versus distance for each
material (Fireball).
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Table 6. Results by different mass of DME 20 %
fuel participating in the fireball

Mass of Fireball Duration eﬂz:zn Fireball
DME 20 % | diameter © energy height
fuel (ton) (m) (W/m?) (m)

2 38 6.15 195.2 76
4 48 7.36 207.76 95

6 54 8.18 215.49 109
8 60 8.82 221.14 120
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