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¢ Continuous Liquid Release

e

* Continuous Gas Release

e Two Phase Release

e Flashing Liquid

¢ Liquid Pool Evaporation
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2.4.1 Continuous Liquid Release
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Q = CdAPL(2( P{; +gh))%5 .. (24-1)

Q = AAFEEE(Ke/sec)
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b= A9 ¥F (Kg/m?)
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2.4.2 Continuous Gas Release
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Non-pressurized liquid flow
Liquid pools

Pressurized liquid flow
Two-phase flow

Gas/vapor flow

Gas/vapor expansion

Steady gas flow from pipes
Steady liquid flow from pipes

Two-phase expansion/aerosol formation
Droplet evaporation and trajectory

Steady two-phase flow from pipes
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Fireball
Poo! fires

Instantaneous heavy gas
Continuous heavy gas

Integrated Gaussian puff Flash fire
Finite duration Gaussian

— light(passive) 7|2,

4

Gas jet Gas flame jets
Two-phase jet Two-phase flame jets
Plume Vapor cloud fires

BLEVE

Unconfined vapor cloud
Tank overpressurization
Shock wave

Fragment trajectory

heavy(dense) 7}&

Rad|at|on heat effect(EA}
Over pressurization( -T'-}%.‘)
Toxic effect(QIF|of| L3t SA)
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2.4.3 Two Phase Release
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2.4.4 Flashing Liquid
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Fv = 29 94 F 7|3t8 F71&&
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2.4.5 Liquid Pool Evaporation
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g = A4 ALEHE heat flux (W/me)
ks = A9 GAELE (W/m/C)
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2.5.1 Jet Release Dispersion
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2.5.2 Heavy Gas Dispersion
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" 2.5.3 Dispersion by Atmospheric Turbulence
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2.6 &xj2l(Fire Modeling)

2.6.1 Pool Fire Modeling
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2.6.2 Jet Fire Modeling
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W = TNTY 433 [lbm]

V = %" 729 2y [ft3]

P = &% 7129 271949 [psial
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To = EF38S 2= [ °R]
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M = 529 7144 29 3% [lbm]
He = 7194 & éS’J —fr_‘— A9 [Btu/lbm]
Heryy = TNTE , 2,000 [Btu/Ibm]
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(Thermal Radiation Effects)
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Thermal Radiation Time-to-Pain Time for
Intensity Threshold* Second-Degree
(Btu/hr/ft2) | (kW/m2) (sec) Burns(sec)
300 1 115 663
600 2 45 187
1000 3 27 92
1300 4 18 57
1600 5 13 40
1900 6 11 30
2500 8 7 20
3200 10 5 14
3800 12 4 1

* U2 DESHC IO SIHNOE THAM "ol 20dCh
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Probit = -77.1 + 691 1nPs --eee (2.8-1)
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Probit = -15.6 + 1.93 1nPs ++sreeeee (2.8-2)
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2.8.3 E4A4%(Toxic Effects)
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@ A= (Irritants)

@ F4AA(Simple Asphyxiants)

® 3383 A2](Chemical Asphyxiants)
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0.03 Large glass windows which already under strain broken
0.04 Loud noise. Sonic boom glass failure
0.15 Typical pressure for glass failure
0.3 95% probability of no serious damage
0.5-1 Large and small windows usually shattered
0.7 Minor damage to house structures
1 Partial demolition of houses, made uninhabitable
1.3 Steel frame of clad building slightly distorted
2-3 Non-reinforced concrete or cinder walls shattered

2.3 Lower limit of serious structural damage

3 Steel frame building distorted and pulled from foundation
3-4 Rupture of ol storage tanks

5 Wooden utility poles snapped

57 Nearly complete destruction of houses

7 Loaded train wagons overturned

9 Loaded train boxcars completely demolished

10 Probable total destruction of buildings
300 Limit of crater lip

* V. J. Clancey, "Diagnostic Features of Explosion Damage’, Sixth Int.
Mtg. of Forensic Sciences, Edinburgh(1972)

2 7+A (Sensitizers)
arelel AH(Carcinogen)
] EA(Systemic Poison)
E A o] YA (Mutagens)
yut

A B2 (Teratogenic Materials)
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