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Practical and Potential Releases
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During an accident process equipment can release toxic materials
very quickly

� Explosive rupture of a process vessel due to excess pressure
� Rupture of a pipeline with material under high pressure
� Rupture of tank with material above boiling point
� Rupture of a train or truck following an accident.
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� Identify the Design basis

What process situations can lead to a release, and which are the
worst situations

� Source Model

What are the process conditions and hence what will be the state of
the release and rate of release

� Dispersion Model

Using prevailing conditions (or worst case) determine how far the
materials could spread



Dispersion Models
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What?

� Describe how vapors are transported downwind of a release.
Valid between 100 m to 10 km.

� Below 100 m use ventilation equations Chapt. 3.
� Above 10 km: almost unpredictable.

Why?

To determine the consequences.

Results:
� Downwind concentrations (x, y, z)
� Area affected
� Downwind evacuation distances



Dispersion
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ATMOSPHERIC DISPERSION

- Wind speed
- Atmospheric stability: vertical temp. profile
- Roughness ground: buildings, structures, trees, water
- Height of release above ground level
- Momentum and buoyancy: effective height



M.Saidan 6

� Plume models were originally
developed for dispersion from a
smoke stack.

� In an emergency if there is a
leak in a large tank then a
plume can develop.

� Puff models are used when you
have essentially an
instantaneous release and the
cloud is swept downwind.

� No significant plume develops



Atmospheric stability
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� Unstable atmospheric conditions:
Sun heats ground faster than heat
can be removed so that air
temperature near the ground is
higher than the air temperature at
higher elevations.

� Neutral: The air above the ground
warms and the wind speed
increases, reducing the effect of
solar input.

� Stable: The sun cannot heat the
ground as fast as the ground cools -
temperature at ground is lower.

MAINLY DETERMINED BY VERTICAL TEMPERATURE GRADIENT



Atmospheric stability
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Ground conditions
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� Ground conditions affect the mechanical mixing at the surface
and the wind profile with height.

� Trees and buildings increase mixing, whereas lakes and open
areas decrease it
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Release Height Effect
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� The release height significantly affects ground-level
concentrations.

� As the release height increases, ground-level concentrations
are reduced because the plume must disperse a greater
distance vertically.



Release Momentum and Buoyancy
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Gaussian form of plume equation

M.Saidan 13



M.Saidan 14

Dispersion coefficients for plume model for rural releases.
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Dispersion coefficients for plume model for urban releases.
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Dispersion coefficients for Pasquill-Gifford puff model.
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Simplified Cases - Plume
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Maximum Concentrations - Plume

M.Saidan 21

� Always occurs at release point.

� The distance downwind at which the maximum ground-level

concentration occurs:

� For releases above ground, max. concentration on ground occurs

downwind:
.



Example 1:

M.Saidan 22



Example: Apply Equation 5-51
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Example: Where is max. concentration?
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Example: What is max. discharge to result in 10 ppm?
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Example 2:
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! Exercises & HW
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Examples

5.1 5.2

HW:

5.4 5.9 5.12


