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Fig.1 System flow of integration evaluation.
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Fig. 2 The model of flame front.
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wave bord slate

particular
leakage volume
leakage height
leakage direction
ejection shape

leakage time
concrete block
reinforce

main house

reinforced fiber cement:
  JIS A 5430 slate/wave bord/large wave

content
26.5m3/h
1.4m
horizontal direction
inner diameter:18mm,12mm
parallel two nozzle
3m18s
block: C type JIS A 5406
reinfoced concrete
  JIS G 3112 SD345 D13
steel pipe: JIS G 3466 STKR400
light steel pipe: JIS G 3350 SSC400 4223
stainless steel: JIS G 4303

Table 1 Boundary condition for analysis.
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Fig. 4 Concentration Distribution.
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Fig. 5 Vertical disribution of LPG concentration 
at center point of the container.

Fig. 3 Dim. of the LPG-tank container [m] (inner floor area 19.24m2).
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Fig. 6 Flame speed.
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Fig. 8 Comparison of upturn press curve between large scale experiment and combustion analysis result.
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Fig. 9 Process from destruction to scatter. leakage: 26.5m3/h, floor area: 19.24m2, 
max. disp: 3.8cm, destruction pressure: 6.04kPa
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Development of real scale LP gas leakage-combustion 
evaluation system

Kunihiko Takahasi*, Takayuki Tomizuka*, Katsuhiro Nagano*, 
Hirofumi Takakuwa*, Shigeo Takei*, Mitsuo Koshi**, 

Ritsu Dobashi**, Fuyume Yamaga***, and Mitsuo Namba***

It is essential to understand gas leakage/combustion phenomena precisely in order to find out the rational security
measures of LP gas. These phenomena can not be clarified for all conditions by experimental approach, because the
phenomena are complicated and depend on various physical and chemical factors. Thereupon, the practical total eval-
uation system was developed, in which the series of phenomena including leakage, dispersion, combustion, structure
strength and fragment scattering of real scale were analyzed on the basis of recent development of the computer and
computational science. The appropriateness of the analyzing method was examined by comparing the results of the
simulation with those of the real scale experiments.
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