Journal of Korean Society of Disaster & Security ISSN 2466-1147 (Print)
Vol. 10, No. 2, December 2017, pp 29~34 ISSN 2508-285X (Online)
https://doi.org/10.21729/ksds.2017.10.2.29 www.dssms.org

LPG &ia=e| ZUA| upA ol ulE vitkHe] LPdol] 2ket o4
A Study on the decision of Scattering distance by Shape of Fragments in
LPG Tank lorry Explosion
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ABSTRACT LPG is a substance that requires a lot of attention because it can cause fatal damage to people and environ-
ment when an accident occurs. LPG is frequently accidents in transportation facilities as well as fixed facilities, among which
LPG tank lorries are the most frequent accidents. When the LPG tank is evacuated, the LP gas leaks into two phases, leaks
mostly to the gas and leaks to some liquid. At this time, the leaked gas will also sink downward because it is heavier than
air, and if it continues to leak, it may form an explosion and explode by the ignition source. The purpose of this study is to
present the evacuation distance by analyzing the effect distance of the LPG liquefied petroleum gas in the event of explo-
sion. As a result of calculation of the scattering radius of the fragment, the cylinder fragment was scattered up to 561 m.
Therefore, it is appropriate to set the distance to be escaped when the LPG tanker leaks to 561m or more.
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where,
W e = TNT equivalent (kg)
1 = Explosion coefficient
W= Mass of the flammable gas (kg)
H, = Heat of combustion of the flammable gas (kJ/kg)
H,,, = Heat of combustion of TNT (kJ/kg)
Z = Scaled distance (m/kg'"?)
R = Distance from the center of explosion (m)

P = Overpressure (kPa)
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Fig. 1. Scaled initial velocity vs. scaled fragment range
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where,
u = Initial velocity of the fragment (ft/s)
P = Rupture pressure of the vessel (psig)
D = Fragment diameter (inches)
W = Weight of the fragment (Ib)
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where,

= Scaled initial velocity
Initial fragment velocity (m/s)
Scaled range
, = Density of ambient air (kg/m’)

u=
R=
P
C,, = Drag coefficient
A,,, = Area receiving strength (m?)
M,

/= fragment mass (kg)
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where,

R = Actual range (m)
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Table 1. The shape of a fragment

Lo Length and diameter Weight Cph
t == L(m) D(m) kg Ib
0.37 0.09 20.00 44.09 082
Cylinder . . . N lift-to-drag ratio
N Equivalent diameter (D) Area receiving strength (Ap,) coefficient
ADZ AL
m in m? ft? m? m?
. 0.26 10.41 0.05 0.59 0.01 0.11
Diameter (D) Weight c, Area rece(i[;/in)g strength
DI
Sphere m in kg Ib m? ft*
0.37 0.09 20.00 44.09 0.47 0.05 0.49
Length Equivalent diameter (D) Weight
m m in kg 1b
—_— 0.14 0.15 6.08 20.00 44.09
Cubic i . lift-to-drag ratio factor
Area receiving strength (Ap))
' C, Ap, AL
m? ft2 m? m?
0.80 0.02 0.20 0.07 0.04
Length and height Weight c
’ L(m) H(m) kg 1b P
2 > 0.14 0.15 20.00 44.09 1.98
Narrow strip v Equivalent diameter Area receiving strength lift-to-drag ratio factor
D) (Apy) Ap, A,
H m in m? ft? m? m?
0.47 18.37 0.17 0.59 0.35 1.84
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Fig. 2. Over pressure aspect
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Table 2. Scaled initial velocity

Inferest* Cylinder Sphere Cube Narrow strip
nteres
Initial velocity Scaled Initial velocity Scaled Initial velocity Scaled Initial velocity Scaled
initial initial initial initial

m m/s ft/s velocity m/s fi/s velocity m/s fi/s velocity m/s fi/s velocity

1 170.769 | 560.27 7.959 87.936 | 288.505 | 0.999 76.269 | 250.227 | 0.529 | 400.419 {1313.711| 149.298

2 107.420 | 352.43 3.149 55315 | 181.479 | 0.395 47.976 | 157.401 0.209 |251.877 | 826.368 | 59.075

3 76.284 | 250.28 1.588 39.282 | 128.877 | 0.199 34.070 | 111.778 | 0.106 | 178.870 | 586.844 | 29.792

4 57.800 | 189.63 0.912 29.763 | 97.649 0.114 25.815 | 84.693 0.061 135.528 | 444.647 | 17.103

5 45.624 | 149.68 0.568 23.494 | 77.079 0.071 20.377 | 66.852 0.038 | 106.979 | 350.980 | 10.657

6 37.010 | 121.42 0.374 19.058 | 62.527 0.047 16.530 | 54.231 0.025 86.782 | 284.717 | 7.013

7 30.587 | 100.35 0.255 15.751 | 51.676 0.032 13.661 | 44.820 0.017 71.721 | 235306 | 4.790

8 25.597 83.98 0.179 13.181 | 43.244 0.022 11.432 | 37.507 0.012 60.019 | 196.913 3.354

9 21.584 70.81 0.127 11.115 | 36.465 0.016 9.640 | 31.627 0.008 50.610 | 166.044 | 2.385

10 18.258 59.90 0.091 9.402 30.846 0.011 8.155 | 26.754 0.006 42.812 | 140.460 1.707
*Interest : Distance from the center of explosion (m)
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Table 3. Range according to the number of fragment (Cylinder, Sphere, Cubic, Narrow strip)

Interest Scaled Cylinder Sphere Cubic Narrow strip
distance | Scaled range | Range (m) | Scaled range | Range (m) | Scaled range | Range (m) |Scaled range| Range (m)
1 0.163 0.479 178.772 0.700 552.468 0.500 560.711 5.888 292.398
2 0.326 0.550 205.257 0.328 259.005 0.209 234.298 4.898 243.206
3 0.488 1.288 481.170 0.184 145.314 0.106 118.787 4.074 202.290
4 0.651 1.122 419.082 0.100 78.942 0.056 63.062 3.311 164.427
5 0.814 0.661 246.774 0.065 50.969 0.040 44.645 2.692 133.651
6 0.977 0.386 145.311 0.045 35.670 0.024 26.901 2212 109.894
7 1.139 0.266 99.280 0.028 22.249 0.015 17.369 1.841 91.406
8 1.302 0.200 74.701 0.020 15.751 0.013 14.447 1.531 76.028
9 1.465 0.133 99.380 0.014 11.151 0.008 8.747 1.253 62.226
10 1.628 0.100 74.701 0.010 7.894 0.006 6.504 1.000 49.656
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