Ingenieurbtro Lohmeyer
GmbH & Co.KG

Immissionsschutz, Klima,
Aerodynamik, Umweltsoftware

An der Rossweid 3, D-76229 Karlsruhe

Telefon: +49(0)721/62510-0
Email:  info.ka@lohmeyer.de
URL: www.lohmeyer.de

Messstelle nach 88 26, 28 BImSchG

SAMS-GLOBAL
DOCUMENTATION

® SAMSView 6.0.0.GE (03.08.2010 TF,TH) (C) Ing.Blira Lohmeyer - [GoogleEarth Stisrfallfenster] _FX
x

b accidertal Folease Sattings Offine Veusloaton  Windows -
= MCESLO O © | ¥R | smmmm

Soe: marwek St 2 m, St el 31082011 150000

luchees ng/e?] (1000 000 0

LanLon [ 450159, 20228 oS jo) W7E c o) 0

= e L)

Dr. T. Flassak Dr. W. Bachlin

September 2011
Last Change: 2011/09/02

Dresden Office: Mohrenstrasse 14, D-01445 Radebeul, Tel.: +49 (0) 351 / 83 914-0, Email: info.dd@lohmeyer.de



Ingenieurbiro Lohmeyer GmbH & Co. KG

TABLE OF CONTENTS

1 WHAT IS SAMS-GLOBAL? e 1
2 STARTING ALL SYSTEM COMPONENTS ..., 2
3 THE MAIN COMPONENTS OF SAMS-GLOBAL ..ot 3
3.1 The control components SAMS.EXE ........oeeiiiiiiiiiiiie e 3
3.2 SamsView, the graphical user interface ..............ccooiiiii i 5

4 PERFORMING AN ACCIDENTAL RELEASE CALCULATION ....ccccoviiiiiiiieennns 6
4.1 The "Accidental Release Calculation” window: the necessary parameters ........ 6
4.2 Optional parameters for accidental release calculation ...............cccccciiiee. 12
421 The Release WiNAOW .........ccouviiiiiiiiiiiicieiee e 13

4.2.2 The ISOlNES WINAOW ......ccooviiiiiiiiie et 15
4.2.3 The Additional Parameters Window .............ccooiiiiiiiiiiiiiiiiieeeeieeeeee 17

5 CONFIGURATION OPTIONS AND FUNCTIONS DURING AN ACCIDENTAL
RELEASE CALCULATION ..ot 19

5.1 Menu item "Accidental Release | Edit Accidental Release Parameters...".......19

5.2 The Release WINAOW ... e 19
5.3 Selecting the release SCENAIIO ............uuuuiuiiiiiiiiiii e 21
53.1  Type of ACCIent.......coommiiiie e 23
5.3.2  SUDSIANCE. ... e 25
5.3.3 Phase of SUDSIANCE ..........uumiiiiiii s 27
5.3.4 Release behaviour.......... oo 28
5.3.5  RElCASE tYPE... i 29
5.3.6  Consistency check for release from a container or pipe ..................... 31
5.3.7  Checking substance data for consistency.............ccccceviiiiiiiiccineneenn. 35

5.4 Displaying previous concentration distributions when an accidental release
calculation iS iN PrOGreSS ......cciviiiiiiiiiiiiiiiiiiieeeee ettt 36

5.5 Closing a running accidental release calculation...............cccceeviiiiiiiiiiieieeeeen, 37




Ingenieurbiro Lohmeyer GmbH & Co. KG Il

6 FUNCTIONS IN STAND-BY MODE ... 39
6.1 Displaying isoline data for a given moment in the Offline window .................... 39
6.2 Displaying isolines with a time lapse in the Offline window ..................cccccenes 42
6.3 Maintaining the Substance Database............cccccooceiiii i, 46
6.4 Maintaining the Release SCenarios ... 53

7 SHUTTING DOWN THE SYSTEM ..o 56

A OVERVIEW OF THE SYSTEM'S DIRECTORY STRUCTURE ............cccevvunnnnnen. 58

B RELEASE MODELLING ... e e 59
B.1Sudden release Of @ gas ....oouuvuiiiiiii i 59
B.2 Flash evaporation of pressure-liquefied gas..........cooouuiiiiiiiiiicci e, 60
B.3 Mass flow of a liquid gas vaporizing from a pool ..............ccccovvevviiiiiiiieeeeeeee, 60
B.4 Mass flow of a liquid gas evaporating from a pool..............ccceveeiiiiiiiinenieneeees 61
B.5 Continuous emission Of @ gas .......coooiiiiiiiiiiii e 62

B.5.1  Continuous emission of a gas from a container.................cccccvvvueennnns 62
B.5.2 Continuous emission of a gas when volume flow rate is known ......... 63

B.6 Emission of a liquid or of a liquid gas (pressure-liquefied or low-temperature)
fromM @ CONTAINET ... e e 63

B.7 Size of pool (if this is NOt Pre-given) ..........eeeeiiiiiiiicce e, 64




Ingenieurbiro Lohmeyer GmbH & Co. KG 1

1 WHAT IS SAMS-GLOBAL?

SAMS-GLOBAL is a PC-based system that simulates the dispersion of air pollutants. After an acciden-
tal release either in a stationary facility or during transport, it calculates the instantaneous and future
concentrations of airborne pollutants in both the immediate and wider area around the release location
(about 30 km x 30 km), taking into account meteorological conditions. This allows the user to identify
at-risk areas and to take prompt action using targeted methods. The calculation results are shown as

isolines of concentration on an area map.

During an accidental release calculation, SAMS-GLOBAL calculates a current Diagnosis
(=concentration dispersion at the present time) and a Forecast (= expected concentration distribution
in the future up to a maximum two hours ahead). The calculations for a selected day can be started up

to five days in advance. The Diagnosis is updated every three minutes.

The SAMS-GLOBAL basic version includes the following modules:
e Gaussian Puff Model based on the guideline VDI 3945 sheet 1
e Diagnostic mesoscale wind field model for complex terrain, used for processing meteorologi-
cal data (10-minute average of wind speed, wind direction, turbulence, and atmospheric stabil-
ity) from one or several meteorological stations
e Release rate modelling for gases, liquids and liquid gases with pool vaporization or evapora-
tion from a pool.

e Database of substances and scenarios
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2 STARTING ALL SYSTEM COMPONENTS

All components needed for accidental release calculation are started automatically when the computer
is started up. These components include:
e The program SAMS.exe (control program including updating of meteorology; located in the
folder "[ Instal IDi r]\SAMS.exe"")
e The program SAMSViewb.exe (interface for menu- and dialog-controlled input and for the
graphical display of calculation results "[Instal IDir]\elisin\SAMSView5.exe")

e GPMain.exe (Gaussian Puff dispersion model, started automatically by SAMS.exe).

The task bar shows that the three components have been started correctly:

| EGauE-F‘uFF-MDdeII ”BEAMS {c) Lohmeyer ESAMSWEWS i) Lahmeyer

After a system failure (e.g., power outage), all components will be restarted automatically. If one of the
components is closed by mistake, it can easily be started from the SAMS-GLOBAL folder on the com-

puter desktop.

IMPORTANT NOTES:

1. If the Gaussian Puff Model is accidentally closed but the SAMS.exe program is not, then
SAMS.exe must be closed and started again so that the Gaussian Puff Model can also be re-
started.

2. Please bear in mind that neither SAMS.exe nor SAMSView5.exe can be started a second time
manually.

3. The SAMS.exe program must be running continuously (even if no accidental release calcula-
tion is in progress) so that meteorology time series can be recorded correctly.

4. After closing an accidental release calculation, neither SAMS.exe nor SAMSView5.exe needs

to be closed and restarted. A new accidental release calculation can be started immediately.

" [InstalIDir] is the SAMS-GLOBAL installation directory.
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3 THE MAIN COMPONENTS OF SAMS-GLOBAL

3.1 The control components SAMS.exe

When "[ Instal IDIr]\SAMS.exe" is started, a window appears with the following three status win-

dows: "Messages", "GP Model" and "Diagnoses on Order" (see Fig. 3.1):

2 5ams 4.03 (C) Ing.Biiro Lohs _ O] x]

Messages: Calculation ..

16:59: 26generated for ELIS: 091642 and |vars :j
16:59:20: <<<< EMD meszages from Samsh ain, St
16:53:41: »»>» Messages from Samszkdain Steuer
Steuer Zeit. 16 46
Kenn "WGErWd Mdfd Hm O zigdM sigwh cor
2 21 061 800 010 026 026
Steuer: MetDa: T, TGPEnd: 38726.69860, Le
Steuer: Meues Windfeld berechhnet; 071031646,
Stewer:Mahfeld: keine Zuordnung gefunden: we
16:53:44generated for ELIS: 091645 and Ivar?
16:59:44: Diagnoziz 2006.01.09_ 16500031642
16:59:44: <<<< EMD meszzages from Samztain. St
16:53:44: Check if meteorology in METDAT ZTH i

<] |

aP-kodel;

15:37:41: GP-Prozess gestartet | -

15:43:35: ReszetaGP.me-0 ateigefunden. Starte GP-

15:43:35: Starte GP-Model-Schritt 0

15:43:35: GP-Madel-Schritt 0 beendet. RC: 1 EIEIEI_ILI
»

al |

Diagnosis on Order;
2006.01.09 16590091645 puf

b etearalogy is up to date |

Lu, HFz, 08.09.2005 LOCAL-erzion

Fig. 3.1: Window Sams 4.x with three status windows for messages

IMPORTANT NOTE:

The messages shown by SAMS.exe in the three status windows serve the purpose of giving informa-
tion on the current status of the system. The three status windows provide no accidental-release-
relevant information. All accidental-release-relevant information is shown and supplied through the

SAMSView5.exe program.
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In the status window "Messages” appear the following:
e Work reports from the SAMS control program
¢ Information on the current meteorological file
¢ Information on the isoline file currently available for display
¢ Information on system status, and, if applicable, properties data for the accidental release cal-
culation then in progress
The status window "GP Model” has the function of:
e Logging the calculation steps that are performed every three minutes during an accidental re-
lease calculation
The status window "Diagnoses on Order” has the function of:

e Logging all isoline files that are available for calculation

At the top right of the window is information on whether the system is currently carrying out a calcula-

tion

=101 =]
Calculation .|

MO EAT 2md Buar? o |

=

or whether it is waiting, i.e. is in stand-by mode.

mads (lrenmneni= and il

IMPORTANT NOTE:

Accidental release calculations are started and closed using the program SAMSViewb5.exe, not
SAMS.exe.
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3.2 SamsView, the graphical user interface

Fig. 3.2 shows the Windows interface of the program SAMSView5.exe (referred to below as SAMS-
View). ). The visualisation of the dispersion of air pollutant is shown in Google Earth®. The SAMS-
View program’s menu bar includes the menu items "Accidental Release", "Settings”, "Offline Visuali-
zation", and "Windows". In the "Accidental Release” menu, an accidental release calculation can be
started or closed. The menu item "Settings” allows the user to change the scaling of isoline values
during an accidental release calculation and to call up a graphic of the temporal course of release.

Substance data and scenarios can be input in offline mode. The menu item "Offline Visualization”

makes it possible to display isolines from previous accidental release calculations.

B SAMSView 5.5.4.GE (21.10.2009 TF) (C) Ing Bliro Lohmeyer - [GoogleEarth Storfallfenster]

L sortal Erswibrgen OMrevsualsorung Fansier -8 %
a SCEOZ@ O ©7 = SR | mmmmm

G sl Gasbt 2 34 B L3901 140008 Tt Marnd

[ LI ) bekeelegt?] 010 WO 1050

L Lo ' 5610075, B 8YE: 3 . 560 Lt Lon} 80271, 102 o JR0SE: ¢ o]

R 12408 Uk

pacicl oot g
ik 17 o kot e 10T b ot it

Fig. 3.2: The program SAMSView5.exe

2 The visualisation with Google Earth works only if the PC is connected with the Internet.
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4 PERFORMING AN ACCIDENTAL RELEASE CALCULATION

If all the system components described in Section 2 are active, an accidental release calculation can
be started.

To start an accidental release calculation, go to the program SAMSView and click the menu item "Ac-
cidental Release”. This menu item offers the following submenu positions (see Fig. 4.1):

e Start Accidental Release Calculation ...

¢ Close Accidental Release Calculation ...

e Print...

e Close

& SAMSView 6.0.0.GE (03.08.2010 TF,TH) (C) Ing.Biiro Lohmeyer. - [GoogleEarth Storfallfenster]

=B Settings  Offline Wisualization  Windows

D ~ R | EEEEEEEE

t Accidental Release Calculation ...

Iz Print ...
Lé
[ Close Strg+F4

SRR D I RS A T Ao L R R A

Fig. 4.1: The SAMSView program with the "Accidental Release” menu

4.1 The "Accidental Release Calculation” window: the necessary parameters

Clicking on "Start accidental release calculation...” opens the "Accidental Release Calculation" win-
dow (see Fig. 4.2), which requests the parameters that are always necessary for an accidental release

calculation.
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Accidental Release Calculation

Stant of BRelease

End of Release
v Release continues

Release Location
-

| [

Geographical Coordinates
Lat 19 31 34738 &y g

Lon (8 2[[28 J{|1861 ~ e E

1‘3 GoogleEarth

Wind Direction | °
YWind Speed li m{s
Anemometer H. l'lﬂi m
Stability neutral v |

Release ...

Isolines ...

Additional Parameters ...

X Cancel " OK

Fig. 4.2: The "Accidental Release Calculation” window

The necessary parameters include release location and Start of Release, which must lie within the

bounds set by the meteorology time series (see Chapter 2.1).
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The start of release field is automatically filled with the current time. If this value differs from the start of

release, then the correct time can be entered manually by deactivating the checkbox "Current Time".

Accidental Release Calculation 5[

Start of Release
™ Current Time

Timt:|1E:l_ Date II]EI.I]1.2I]I]E

If the End_of Release time is known®, it should likewise be entered by disabling the checkbox "Re-

lease continues".

End of Belease
[T Belease continues

TiITIlE:|1 6:5%5 Date II]EI.I]1.2I]I]E

If no entry is made, it will be assumed that release is continuous up to the end of the accidental re-
lease.

The Release Location can be selected either by enabling the checkbox "Select from list" on the scroll

box, by using the keyboard or by clicking the release location on the map”. If the release location

wants to be entered by clicking on the map the button

T\, GoogleEarth

must be pressed. The map of the desired location can be shown when entering street and city name in

the following edit field.

The entries from this edit field are stored in a list. Locations can be re-selected later from that list.

® The end of release can also be entered at a later time.

* Works only when the Google Earth Plugin is installed and the PC is connected with the Internet.
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Windowes

g) F.arlzruhe, dn der B

k.arlzruhe, &n der Bossweid 3
Goppingen
Drezden, Mohrenstralbe 14

” o, "

The meteorological data “wind direction”, “wind speed”, “anemometer height” and “stability“ have to be

entered manually in the "Accidental Release Calculation" window.

Windrichtung Ii :
Windgeschw. Ii m{s
Anemometerh. IT m
Stabilitit [neutral ~|

IMPORTANT NOTE:

Optional parameters (the buttons "Release ...", "Isolines ...” and "Additional Parameters...”) can be
entered at this time or later.

If the button [Release...] is not pressed, then the standard setting will be used which assumes a chlo-
rine gas release with a constant mass flow of 0.1 kg/s. The isoline values are pre-set at 0.1 mg/m3, 1

mg/m3 und 10 mg/m3.

Clicking "OK” to confirm the values in the Accidental Release Calculation window will start the acci-

dental release calculation.
1SUIIEYS ... I

Additional Parameters ...

X Cancel W 0K

s

On the bottom frame of SAMSView appears the message (blinking alternately red and green): "Acci-

dental Release Dispersion Calculation in progress. Start of Accidental Release...”
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After a short time (about 20 seconds) the isolines of pollutant concentration (cf. Fig. 4.3) for the first

display date will appear on the map.

Fig. 4.3: Three isolines of pollutant concentration

Normally three isolines of pollutant concentration will be shown, coloured green, blue and purple. The

concentration values corresponding to the colour are shown in the Information Bar described below.

An isoline of pollutant concentration forms a boundary around an area. The concentration is higher
inside the area bounded by the isolines and lower outside. Unless the user enters different inputs in
the Isolines window, the green isoline represents the lowest pollutant concentration while the purple

isoline represents the highest.

In the Information Bar (cf. Fig. 4.4) on the Accidental Release window, the following information is
shown:
e Line 1: Name of the source location (Src), source height (Src-H), start of accidental release
(Start-Rel)
e Line 2: Values of the isolines shown for concentration at 1.5 m above the ground
e Line 3: Current position of the cursor on the base map as northing/easting, distance from
source in meters (dS), and concentration in [mg/m?]

e Line 4: Diagnosis/Forecast, date shown.
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Src: manuell, Src-H: 2 m, Start-Rel: 02.09.2011 05:00:00
leolines [mgdné]. 0100 1.000 10,00

Lat, Lon [7]: 49.036, 8.4227; dS [m]: 2658; ¢ [ma/m?]: 2.73E-11
I~ Type[EER 09:32 h

| I Tl Y RIS e T AN L R i AP R 0

Fig. 4.4: Information Bar during an accidental release calculation

Diagnoses are displayed by default setting. In the Information Bar, the checkbox "Type” is not

checked:

I Typ=[EERM
"Diag." appears on a blue background. By way of example, the concentration for 9:32h pm is shown:

I el .

If the "Type” checkbox on the Information Bar is checked, the Forecast will be displayed. "Forec.” ap-
pears on a green background. In this case, the expected concentration for (e.g.) 10:32h pm is shown

(the forecasting horizon is here set at 60 minutes; see the Additional Parameters window):
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[ o ] E N

The displayed window can be printed by clicking the printer symbol (or by clicking the menu item "Ac-

cidental Release | Print...”):

All additional functionalities of SAMSView for use during an accidental release calculation are ex-

plained in Chapter 5.

4.2 Optional parameters for accidental release calculation

The optional parameters for accidental release calculation described below can be entered either at
the beginning or during the course of an accidental release calculation or test calculation via the menu
item "Accidental Release | Edit Accidental Release Parameters...". The Accidental Release Calcula-

tion window appears.
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4.2.1 The Release window

The window in which the temporal course of release is input can be viewed by clicking on the [Re-

lease...] button of the Accidental Release Calculation window.’

Release ...

[~
by,
Isolines ...

Additional Parameters ...

X Cancel " OK

If the [Release...] button is pressed, the Release window will appear:

x
—Selection of Release Scenario
Szenario: |ALL UNKNOW/H (Driginal) |
Copy | Hew | [elete | Fiename |

—Type of Accident—————— [Release Behaviou
" Fire " Sudden Release

¢ Release of Taxic Substances + Continuous Release

—Substance———————— | [Release Type
Change Substance Data ... | * Release Quantity known

Subst. Mame : m " Release from Container/Fipe
Synonym : lm Released Mass Flow Rate——————————
UN-Mumber : lm & [o10044 kg /s
CAS-Murmber : W © I 0.03333) m* 45
EGNumber:  [m70m1-007 x|

Guiding Eomp.forl v l

~Phase of Substanc
* Gas
€ liquid Gas, low-temp. liquefied

" liquid Gas, pressure-liquefied
¢ Liquid

Height of Release
’V I 15 m above Ground

[¥ Releaze Height from Inventory File [=15m]

X Cancel |

® If the [Release...] button is not pressed, or if the Release window is exited using [Cancel], then
the standard setting of a chlorine gas release with a constant mass flow of 0.1 kg/s will be as-
sumed.
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Using this window, the temporal course of release — i.e., the quantity of the substance released in an
accidental release — can be specified. A complete description of the Release window can be found in
Chapter 5.2. This section of the manual only addresses the question of how to select a suitable pre-
defined accidental release scenario. It should be noted that the temporal course of release can be

changed during the course of an accidental release.

IMPORTANT NOTE:

A change in the temporal course of release has a retroactive effect back to the start of the accidental
release, except in the case of release height. Changing the release height only impacts the calculation

of concentration distribution beginning with the time of the change.

SAMS-GLOBAL files the possible paths of substance release using "release scenarios”. Release sce-
narios that have been supplied in offline mode (cf. Chapter 6.4) can be called up in the Release win-

dow under "Selection of Release Scenario”

Selection of Belease Scenarnio
Szenana: |ALL UMEMNDWH [Original] j
Copy Hew [elete Fename |

The scenario "ALL UNKNOWN (Original)” is always set when starting an accidental release calcula-
tion. This scenario represents a release of chlorine gas with a constant mass flow of 0.1 kg/s. A sce-

nario with a name containing "(Original)" cannot be modified and is called a "scenario template”. In

order to modify a scenario template, it must first be copied by pressing the [Copy] button.

Release

—Selection of Release Scenano
Szenaric: | ALL UNKNDWN (Driginal) =
Copy [ e | [elete | Hename |
e
" Fire

Mame of new Datazet:
i+ Release o

Copy [15:40:44 10.01.2006] of 'BLL UNEMNOWH'

—Subztance—

| Chaoge X Cancel o OK
Subst. Mame Rk ) 1

A scenario without the character string "(Original)” in the scenario name can be customized to fit the

current accidental release (cf. Chapter 5.2).
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SAMS-GLOBAL is delivered with the following three scenario templates:
e ALL UNKNOWN (Original)
e Fire major (Original)
e Fire medium (Original)

The scenario templates are defined in Table 4.1.

Table 4.1: Definition of the scenario templates

Scenario name Substance Volume flow | Mass flow Release
rate [m3/s] [kg/s] height [m]

ALL UNKNOWN (Original) Chlorine (gaseous) 0.03333 0.1 15

Fire major (Original) Carbon monoxide 10 ~12 50

Fire medium (Original) Carbon monoxide 5 ~6 25

A complete description of how to use the Release window can be found in Chapter 5.2.

4.2.2 The lsolines window

The window in which the three isoline values and the units are input can be viewed by clicking on the

[Isolines...] button of the Accidental Release Calculation window.

Release ...

Isolines ...

Additional Parameters ...

X Cancel W 0K

The isoline values are pre-set at 0.1 mg/m3 1 mg/m3 and 10 mg/m3. If the [Isolines...] button is

pressed, the Isolines window will appear:
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—Isolines

B Lower Isoline: II].1

Middle Isoline: |1
. Unit
B Upper Isoline: |1I] & mg/m*C ppm

—Conversion mg/m® into ppm and vice versa

Molar Mass I qiMol

—Threshold ¥alue

Unit

| & mgim* ppm

Get Molar Mass from DB | Get Threshold Y¥alue from DB

X Cancel |

' OK

The input fields for the three isolines contain the default setting mentioned above: The fields for Molar

Mass and Threshold Value are initially empty. The option between the units "mg/m*" and "ppm" is

disabled, and "mg/m*" is set as the unit.

The option is not activated until a valid value for molar mass is entered in the relevant field. The field

Molar Mass can be filled either by pressing the button [Get molar mass from DB]6 or by inputting the

value manually in g/Mol.

The field Threshold Value can be filled either by pressing the button [Get threshold value from DB]

or by inputting the value manually in mg/m? or ppm.

IMPORTANT NOTE:

The molar mass entered in the Isolines window is used solely for converting mg/m? to ppm (and vice

versa).

The threshold value entered in the Isolines window is used in displaying the concentration time series

(see Chapter 5.4).

° DB = database.
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4.2.3 The Additional Parameters window

Optional parameters can be entered by clicking the [Additional Parameters] button of the Accidental

Release Calculation window.

Release ...

Isolines ...

Additional Parameters ...

X Cancel " OK

The Additional Parameters window will appear (see Fig. 4.5). This window allows the forecasting

horizon to be set.

Additional Parameters x|

—Meteorology

Forecasting Horizon
’]7 Default Value

X Cancel " OK

Fig. 4.5: The Additional Parameters window

Forecasting Horizon
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In addition to Diagnoses, SAMS-GLOBAL is also able to calculate Forecasts. The forecasting horizon
dialog allows the user to set how far into the future the calculation will go, starting at the current time. If

"Default value” is selected, the forecasting horizon is 60 minutes:

—Forecasting Horizon
I Default Value

X Cancel | " 0K

If "Default value” is not selected, a forecasting horizon between 0 and 120 minutes can be input:

Forecasting Horizon
. [60 3| Min
X Cancel | " OK
In calculating a forecast, it is assumed that meteorological conditions remain constant at current condi-
tions.
SUMMARY:

To start an accidental release calculation or a test calculation, the user must enter the answers for

three questions into the system:

1. When? When is the start of accidental release? The start of accidental release should
be entered, as well as the end of accidental release (if known).

2. Where? Where is the release location? The release location should be entered.

3. How much? How much of a substance was released? Either a release scenario should be
selected, or a substance quantity should be entered. If no information on the
released quantity is available, then the calculation can be made using a stan-

dard mass flow of 0.1 kg/s.
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5 CONFIGURATION OPTIONS AND FUNCTIONS DURING AN ACCIDENTAL
RELEASE CALCULATION
5.1 Menu item "Accidental Release | Edit Accidental Release Parameters..."

Under the menu item "Accidental Release”, it is possible during an accidental release calculation to

select the submenu position "Edit Accidental Release Parameters..."

® SAMSView 6.0.0.GE (03.08.2010 TF,TH) (C) Ing.Biiro Lohmeyer - [GoogleEarth Starfall

Settings  Offline VWisualization  Windows

p |Kallsruhe,.&n der Rossweid 3 ﬂ ﬁ .l..l..l

Close Accidental Release Calculation

S

s Print ...

Lz

[T Close Strg+F4

The Accidental Release Calculation window will appear (see Chapter 4.1). The following parame-

ters can now be edited:

1. Input end of release.

2. Change the emission rate during an accidental release calculation. To do this, select the [Re-

lease...] button and edit the Release window’.

3. Changing the values of the isolines during an accidental release calculation: To do this, select the
[Isolines...] button and edit the Isolines window. The new isoline levels will be retained until a new

change is made.

5.2 The Release window

The window in which the temporal course of release is input can be viewed by clicking on the [Re-

lease...] button of the Accidental Release Calculation window.

A change in the temporal course of release has a retroactive effect back to the start of the acciden-

tal release, except in the case of release height. Changing the release height only affects the calcu-
lation of concentration distribution starting with the time of the change.
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Release ...

Isolines ...

[
L&

Additional Parameters ...

X Cancel

« OK

If the [Release...] button is pressed, the Release

window will appear:

x
—Selection of Release Scenario
Szenario: |ALL UNKNOWH (Driginal) |
Copy | Hew | [elete | Fiename |

—Type of Accident———————————
" Fire

¢ Release of Taxic Substances

~Release Behaviow
" Sudden Release

+ Continuous Release

Substance——————————————
Change Substance Data ... |

Subst. Mame : IChIor 'l
Synonym : I Synonym A l
LIN-Mumber : I‘ID‘I? 'l

—FRelease Type
' Release Quantity knawn

{~ Release fom Container/Pipe

Released Mass Flow Rate———————
& |0.10044 kg /s

CAS-Mumber : I F782-50-5 v l

- 003333 m3/s

EGNumber:  [m17001-007 x|

Guiding Eomp.forl v l

~Phasze of Substanc
* Gas
€ liquid Gas, low-temp. liquefied

" liquid Gas, pressure-liquefied
" Liquid

Height of Release
I 15 m above Ground
¥ Releaze Height from Inventory File [=15m)

X Cancel |

Using this window, the temporal course of release — i.e., the quantity of the substance released in an

accidental release — can be specified.
The substance can be stored either

e asagas,

e asaliquid, or

e liquefied by pressure or low temperature.

These storage conditions determine how it is released. Substances stored as gases enter the atmos-

phere directly after release. Substances that are stored as liquids or are liquefied by pressure or low
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temperature normally form a pool upon being released and then vaporize or evaporate from the pool.
Pressure-liquefied substances undergo what is called "flash evaporation”. The droplets are atomized
and sprayed into the atmosphere, partially vaporizing. The possible paths of substance release are

shown in Fig. 5.1.

Release

[ Gas | [Gas, liquefied| Liquid Gas | Gas, liquefied Liquid |

| Press-liqu. | [ Lowtemp. | [ Press-liqu. | | Lowtemp. |

|__Gas |[Liquidphase |
L

ooy medel v

Kompress. Inkompress. |[Inkompress.||Inkompress.

| Flash evaporation |

A 4
lJ [Flash evaporation |
| Evaporafion model ] I I
v L 4 v
Evaporation Evaporation Evaporation Evaporation
from a pool from a pool from a pool from a pool

I I + . 4 :
Mgas Meas(t) [ Mgas(t) ]

Fig. 5.1: Paths of substance release

5.3 Selecting the release scenario

SAMS-GLOBAL files the possible paths of substance release using "release scenarios”. Release sce-
narios that have been supplied in offline mode (cf. Chapter 6.4) can be called up in the Release win-

dow under "Selection of Release Scenario”

Selection of Release Scenana
Szenano: |ALL UMEMNDWH [Original] j

Copy [ e [elete Hename |
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When starting an accidental release calculation, the scenario "ALL UNKNOWN (Original)’ always ap-
pears as the default setting. This scenario represents a release of chlorine gas with a constant mass
flow of 0.1 kg/s. A scenario with a name containing "(Original)" cannot be modified and is called a
"scenario template”. SAMS-GLOBAL is delivered with the following three scenario templates (cf. Ta-
ble 4.1):

e ALL UNKNOWN (Original)

e Fire major (Original)

e Fire medium (Original)

Copy

In order to modify a scenario template, it must first be copied by pressing the [Copy] button. The

name of the new scenario is requested:

|

—Selection of Release Scenarnio
Szenario: | ALL INKNDWN [Driginal] [~ .
Copy e | [elete | Fename |
Bkl covy oiscenorio ]
" Fire

M ame of new Datazet:
i Releaze o

Copy [15:40:44 10.01. 2006] of ‘ALL UMEMNOWHN'

—Substance—

Charge ! X Cancel | W OK
Subst. Mame Rk | |

For the copy of a scenario, the name:

Copy (today’s date) of "Name of the scenario to be copied, without the text string
‘(Criginal)™

will be suggested. This suggestion can be changed. It should be noted that copies of templates con-
taining the text string "(Original)” will become scenario templates that cannot be modified. The name of
the copied scenario should be confirmed by clicking the [OK] button. After this, settings in the copied

scenario can be made as desired.
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[ et

To define a new scenario, press the [New] button. The name of the new scenario is requested:

f

—Selection of Release Scenarnio
Szenario: | ALL INKNDWN [Driginal] [~ .
Copy | e [elete | Fename |
Ty o oot T ]
" Fire

M ame of new Datazet:
i Releaze o

MHew Scenarno [17:17:23 10,01 2005]

—Substance—
Change !

| iy X Cancel | & 0K

Suihet Mamea -

For a new scenario, the name:

New scenario (today’s date)

will be suggested. This suggestion can be changed. It should be noted that new scenarios containing
the text string "(Original)” will become scenario templates that cannot be modified. The name of the
new scenario should be confirmed by clicking the [OK] button. After this, settings can be made in the

new scenario as desired.

Delete R ename

Scenarios that do not contain the text string "(Original)” can be deleted or renamed. For scenarios

containing the text string "(Original)”, these buttons are disabled.

5.3.1 Type of Accident

The "Type of Accident” dialog makes it possible to inform the system as to whether the incident is a

fire or (and) the release of a toxic substance.

Type of Accident
" Fire

% Releaze of Toxic Substances

"Fire” represents a subset of possibilities under "Release of toxic Substances". Accordingly, many

input fields that appear in the case of "Release of toxic Substances” are invisible here. For a fire,
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gaseous release is assumed. The substance is pre-set as carbon monoxide. If necessary, the sub-

stance can be modified. The released volume flow rate should be entered in m¥s in the field "Re-

leased Volume per Time"®:

—Releazed M azz Flow Rate

£ 30136 ko/=
= 10 m?ts

IMPORTANT NOTE:

Normally it is very difficult to specify the released volume flow rate for carbon monoxide. It is therefore
recommended to make concentration measurements. If the extension modules "Management of
Measured Pollutant Concentrations” and "Source Term Back Calculation” have been licensed, then
concentration measurements can be used in estimating the released volume flow rate on the basis of

measured values.

The height of release must be estimated and entered into the "Height of Release” field in meters abo-

ve the ground.

Height of Releaze
50 m above Ground

This value should be the effective height of release (actual height of release plus elevation from heat).

IMPORTANT NOTE:

If the extension modules "Management of Measured Pollutant Concentrations” and "Source Term
Back Calculation” have been licensed, and if concentration measurements are being used to estimate
the released volume flow rate on the basis of measured values, then the height of release must be
specified precisely. If not, the source term back calculation module will provide erroneous values for

the released volume flow rate.

Conversion of a volume flow rate into a mass flow (and vice versa) is performed assuming an am-
bient temperature of 15° C.
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If the incident is not a fire, then "Release of Toxic Substances" should be selected. Additional inputs

are needed, e.g. "Phase of Substance”, "Release Behaviour”, and "Release Type”.

5.3.2 Substance

The released substance can be entered in the "Substance” dialog:

—Substance
Change Substance Data ..

Subszt. Mame : I Chlarine

Synonym ; I Synanym
UM-Number: — |1017
CASMumber: | 7752.505
EG-Number: | 017-001-00-7

L Ll LefledLefl

Guiding I:::-mp.fcurl unknown gas

The "Substance” dialog contains fields with drop-down lists for Substance Name, Synonym, UN Num-
ber, CAS Number, EU Number, and "Guiding component for...” Selections can be made by clicking on

the selected substance name or identification number on the corresponding drop-down list:

—Substance
Change Substance Data ..

Subst. Mame: | Chlarine

. Armmaonia
SRR Carbon monoxide
[ -M urnber ;

M ethanal
CaS-Mumber: | unknown

EG-Number:  |017-001007 x|

Guiding I:u:ump.h:url unknown gas j

Alternatively, it is also possible to select a substance by typing in the first letter of its name or the first
digit of (for example) its UN number. If several substances with the same initial letter are in the data-

base, the user can scroll up or down the list using the cursor key.

If the desired substance is not in the database, or if the database contains only a similar substance,

then the [Change Substance Data...] can be clicked.

Substance
|7 Change Substance Data ... E !
Suhzt kMama - TR
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The Substance Database window will appear:

Substance Database

o Il T 3 ) RS e s

—ldentification
Subztance Marne : |Eh||:urine UM Murnber : |‘I mz
Camman Narne | Synonym CAS Murber | 7782505
Commercial M arne : ITrau:Ie harne EG Mumber : |EI1 7-001-00-7
Chemical Farmula : IEIE Guiding Component fnr:lunknnwn gas

—Chemical-phyzical Charactenstice - Danger Threshold Y alue

—apor Preszure

Deposition Speed I mi'z

“Yapor Pressure ; E.73 bar

Malar Mass: I 7091 g/mal JT'ESHDH Value Uit
alue: -
Eliid D [ 123 kaf : —— ? ;Eri 2
ame:
Heat of Yaporization ; I 289000 JAkg
Odar Threzhald: I 0 mgdm
EBuailing T emperature : I 34058 G 2
Lower lgritian Lirnit: 0 g/me
Spec. Heat Capacity cp: I 473,43 JAkg k)
I— Upper lanition Limit:l 0 g/me
|zentropic Expanent : 1.36
—Depozition
I 20

at Temperature of ; G

—Hate

X Cancel | V' OK

Chapter 6.3 explains how to use the Substance Database window.
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IMPORTANT NOTE:

e Only properly trained staff should change substance data or enter new substances.

e If, on a one-time basis, an accidental release calculation is to be made with a different threshold
value, it is sufficient to enter the threshold value desired in the Isolines window (cf. Chapter
4.2.2).

5.3.3 Phase of substance

The "Phase of Substance” area is only visible if the "Type of Accident" area shows "Release of Toxic
Substances" as selected. In the "Phase of Substance" area, the substance's storage condition can be

entered:

Phaze of Substanc
{* Gas
" liquid Gas, low-temp. liguefied

" liquid Gaz, pressure-iquetisd
£ Liguid

For the options "Liquid gas, low temperature”, "Liquid gas, pressure-liquefied” and "Liquid”, the follow-
ing edit fields are displayed: "Ground”, "Ground temperature” and "Pool surface area”. However, the
edit field "Height of release” will not be visible, since for the above-name phases of substance, release

takes place close to the ground.

For the options "Liquid gas, low-temperature”, "Liquid gas, pressure-liquefied” and "Liquid”, it is as-
sumed that a pool will form on the ground or in a catch tray and will then evaporate or vaporize. The

edit fields "Ground”, "Ground temperature” and "Pool surface area" should be filled out:

—Ground
% Unknown

" Porous
" Sealed
" Catch tray

—Ground Temperature
I'I 4] 3, e

—Paool Surface Area
¥ Automatic
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Soil condition plays a big role in pool evaporation in relation to evaporation rates, i.e. to the quantity

of a substance that enters the atmosphere. Accordingly, the selection for the "Ground” edit field should

n9

be made carefully. If the soil condition is unknown, select the setting "Unknown."™ Otherwise select

"Porous", "Sealed" or "Catch tray"."
The "Pool Surface Area” edit field allows the pool size to be entered. Either the pool has a constant
size, or the pool size changes with time. If the first case is true, uncheck the "Automatic” checkbox and

enter the pool surface area:

"F'cu:ul Surface Area

[ I 100 me

If the second case is true, the box should be checked. The word "Automatic” will appear after the

checkbox.

-Poal Surface Area
{ ¥ Automatic

The size of the pool, which is assumed to be a circle, will be calculated by the program.’’

5.3.4 Release behaviour

The substance, stored in the form entered in the "Phase of Substance" edit field, can be released ei-
ther all at once or over a certain period of time." In the "Release Behaviour" edit field, select either

"Sudden Release" or "Continuous Release".

Releaze Behaviour
" Sudden Releaze

¥ Continuousz Release

% Internally, ground "unknown” is identical with ground "porous”.

10 Internally, ground "sealed” is identical with "catch tray”.

" A pool depth of 2 cm is assumed.

2. If the total release of the stored substance lasts for shorter than five minutes, then "sudden re-
lease” can be selected.
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5.3.5 Release type

In the "Release Type” edit field, the user states whether the released volume or volume flow rate is
known (and thus can be entered in the "Released Volume” or "Released Volume Flow Rate” edit
field), or whether the released volume or volume flow rate can be calculated based on the geometry

of storage, the storage conditions (pressure and temperature), and the size of the leak.

5.3.5.1 Release Quantity known

If the release quantity is known, and if "Sudden Release” has been selected, then the release volume

should be entered in cubic meters:

If "Continuous Release” has been selected, the released volume flow rate should be entered in [m?/s]:

It is also possible to enter the released quantity as a mass value or as mass flow. To do this, click on

—Releaze Tope
% Belzaze Quantiby known

" Releaze from Container/Fipe

—FReleazed Yaolume

¢~ o1 kg
o 0.033183 m?

—Releaze Tupe
t* Releaze Quantity known

" Belease from Container/Pipe

—Releazed Volume Flow Rate———————

i IEI'I kgts
iy I 0033183 m3l=

the respective buttons in front of the input field."

'® The conversion of a volume flow rate into a mass flow (and vice versa) is performed assuming an

ambient temperature of 15° C.
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IMPORTANT NOTE:

The released pollutant quantity value is heavily dependent on the "Phase of Substance” setting, as the
density of liquids and liquid gas is greater than that of gas by several orders of magnitude. The re-
leased volume or volume flow rate is always linked to the aggregate status entered in the "Phase of

Substance” edit field."

5.3.5.2 Release from a container or pipe

If the release quantity is unknown, it is calculated based on the geometry of storage, the storage con-
ditions (pressure and temperature) and the size of the leak. A range of data on the container is re-
quested, based on the settings in the "Phase of Substance" and "Release Behaviour" edit fields. For
example, the "Container Data" edit field appears as shown below in the case of a continuous gaseous

release from a container:

—LContainer D ata

E it from
’75' Container = Pipe
Leak frea I cm ®
Container Y olume I m*
Freszure inzide El:untainerl bar
Substance Temperature I G5

Conziztency Check |

The leak area, container volume, internal container pressure, and substance temperature should be

entered in the appropriate input fields.

Tab. 5.1 shows which container data must be entered as based on the "Phase of Substance” and

"Release Behaviour” settings.

" For liquids or liquid gas, the fluid densities stored in the Substance Database are used for conver-

sion between volume and mass. For gases, the Ideal Gas Equation is used. Molar mass is taken
from the Substance Database. If no temperature or pressure is requested, the calculation assumes
15° C and 1 bar.
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Tab. 5.1: Parameters to be entered in the "Container Data" edit field

Phase of | Release Be- |Emission | Parameter | Parameter | Parameter | Parameter | Parameter
Substance haviour from 1 2 3 4 5
Gas Continuous Container | Leak area | Container pressure Substance
volume Inside temperature
container
Pipe Pipe dia- Pressure | Substance
meter inside pipe |temperature
Sudden Container Container pressure Substance
volume Inside temperature
container
Liquid gas, | Continuous Container | Leak area |Filling _ Fill Ieyel of
volume in | container
low- Container
temperature Pipe Pipe di- Pressure
ameter inside pipe
Sudden Container Filling
volume in
Container
Liquid gas, | Continuous Container | Leak area | Filling . Fill Ieyel of Substance
volume in|container temperature
pressure- Container
liquefied Pipe Pipe di- Substance
ameter temperature
Sudden Container Filling Substance
volume in temperature
Container
Liquid Continuous Container | Leak area |Filling _ Fill Ie_vel of
volume in | container
Container
Pipe Pipe di- Pressure
ameter inside pipe
Sudden Container Filling
volume in
Container

5.3.6 Consistency check for release from a container or pipe

For releases from a container or pipe, the input data can be checked for consistency. To do this, click

on the [Consistency Check] button:

Conzistency Check

The following two examples demonstrate the consistency check function:
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Example A

Continuous release of chlorine gas

The Release window has been filled out as follows:

—Type of Accident
™ Fire

+ Release of Toxic Substances

—Releaze Behaviour
"~ Sudden Relzaze

f+ Continuous Releaze

—Subztance

Change Substance Data ...

Subst, Name : IEhIn:nrine

Synonym ; I Synonym

UN-Number:  [1017

CAS-Number: | 7782-50-5

EG-Mumber : I o7-001-00-7

L L f Ll LefLedLedl

Guiding I:::ump.h:url unknown gas

—Phaze of Substanc
v Gas

" Liquid

 liquid Gaz, low-temp. liquefied
" liquid Gas, pressure-liquefied

—Releaze Type
i~ Releaze Quantity known

{+ Release from Container/Fipe

—Container D ata

E rnit From
lrﬁ' Cortairer = Fipe

Leak Area I 1 cme
Container Yolume I 10 m2
Prezzure inzide Enntainerl 2 bar
Substance Temperature I 200 ¢

Conziztency Check

Upon pressing the [Consistency Check] button, this window will appear:




Ingenieurbiro Lohmeyer GmbH & Co. KG 33

Consistency Check f ]

Check of the Accidental Release Parameters :J
Substance : Chlorine

Molar Mass [gimol] : 70.91

Isentropic Exponent [-] : 1.36

Consistency check for entered parameter

Pha=ze of Substance: Gas

...the following accidental release parameters are reguired for
the Consistency check:

Boiling Temperature [-] : —-34.05
WVapor Pressure [bar] : 6.731
at Temperature [°C] : Z0

Heat of Waporiszation [J/kg] : 2389000

Fesult of Consistency check:
The wapor pressure of selected substance [(=6.73 bar) is greater
than the pressure inside container (=2.0 bar).

COMNCLUITION: The selected phase of substance "gas" appears
plausible!

Prirt ... Cloze Window

Thus, the entered inputs appear to be plausible.

Example B

Like Example A (Continuous Release of Chlorine Gas), but with 10 bar of pressure inside container
instead of 2 bar as in Example A. Upon pressing the [Consistency Check] button, this window will

appear:
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Consistency Check X

Check of the Accidental Release Parameters :J
Substance : Chlorine

Molar Mass [gimol] : 70.91

Isentropic Exponent [-] : 1.36

Consistency check for entered parameter

Pha=ze of Substance: Gas

...the following accidental release parameters are reguired for
the Consistency check:

Boiling Temperature [-] : —-34.05
WVapor Pressure [bar] : 6.731
at Temperature [°C] : Z0

Heat of Waporiszation [J/kg] : 2389000

Fesult of Consistency check:

MNOTICE: The wapor pressure of selected substance (=6.73 bar) is
lower than the pressure inside container (=10.0 bar). Thus the
substance, at specified pressure inside container and specified
temperature, will not be gaseous but ligquid. Please reduce the
pressure inside container or change the settings by "phase of
substance™.

=

Prirt ... Cloze Window

The Consistency Check window serves notice that the entries are inconsistent, and proposes a pos-

sible remedy.

In the case of release from a container or pipe, the consistency check can also be performed auto-
matically by clicking the [OK] button. To do this, the box next to "Consist. Check when OK” should be

checked.

x Cancel

v Consist. Check when O W OK
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5.3.7 Checking substance data for consistency

When the [OK] button is clicked, a check will be performed as to whether the required substance data
for the selected substance is in the substance database.' If a value is missing or is zero, the Consis-
tency Check window will appear and show the applicable message. In this case, no calculation can be

carried out.

REMEDY:

e Add the missing parameters to the substance database.

e Select a different substance.

e Select a different setting in the "Phase of Substance” edit field.

Tab. 5.2 shows which parameters are required for which release path.

" The system only checks whether relevant values are entered in the database and are greater than

zero. The system does not check whether the numerical value is actually correct. In other words,
the user has responsibility for the accuracy of all values he or she enters in the database. Special
care should be given in ensuring that the values are input using the required unit.
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Tab. 5.2: Required physical parameters as dependent on the path of substance release

, he}

(] c =
2 s |5 |8 |§ |®
8 2 © & @ s |9
n -E = E (@] o 3
S ] * 2 o = < > 0 o
e 5 @ @ g g 2 o |25
y— o © c Y F_,-’ < —_ o =
o o £ ) - o 2 | o8
o v c © S} = = ° S o
2 g s ) b 2 |£ |55 |2 |28
s 3 2 o E 5 5 2o |3 | gE
o x < s T T o n2 |2 |32
Gas Yes X

No X X
Liquid gas, low-temperature | Yes X X X"® X X

No X X xX® X X
Liquid gas, pressure-|Yes X X X" X X X
liquefied

No X X xX® X X X
Liquid Yes X X x® X X

No X X xX® X X

5.4 Displaying previous concentration distributions when an accidental release cal-

culation is in progress

When an accidental release calculation is in progress, concentration fields that have already been
calculated can be displayed (see Fig. 5.2). To do this, go to the "Offline Visualization" menu item and

click on "Isolines for a given Time..."

'® | the heat of vaporization is not known, it is estimated internally using the Clausius-Clapeyron
Equation, taking into account the boiling temperature and vapor pressure at the specified tempera-
ture.




Ingenieurbiro Lohmeyer GmbH & Co. KG 37

A g b.0.0 D3.08.2010 g.buro Lo pye DOglekEd prfallfe
b3 Accidental Release  Settings Wincows
| , Isolines for a given Time ... g =
ECd Tl : A = @ ® | sesnnnn
Time Lapse ...

lzolines [madmél 7 i 7

Lat, Lon [ 49.0303, 8.4635

™ Top=[HIER |

Proceed as described in Chapter 6.1. In order to show the concentration distribution, the window is
split. Both halves can be maximized. However, as soon as a newly calculated concentration distribu-
tion is applied to the current accidental release calculation, this will be displayed. For this, the window
will be split in half again. It is possible to print out the screen display by clicking on the printer symbol

or by going to the menu item "Accidental Release | Print...”

B SAMSView 6.0.0.GE (03.08.2010 TF/TH) (C) Ing.Bliro Lohmeyer

Surtal Erswhrgen Offineviuaisenrg Fonsie

w MCESIO O € #® |
G marnel G 2, 508 By D408 200 1 120000 Dbt Ml
Iudrian i) 3100 1000 = Tosiruae joge) 0100 o 10a0
Lt Lam ] 430060 BN o0 Ie) 1629 ¢ g} 0 Lt Lon [} #10057, 8 4708, o0 |»] 72 ¢ pegw) 3T
1R

T T W 1211 Uk

® GoogleEarth Steirfallfenster I_ [0 /% |5 GoogleEarth DO41211_bln, 12:11 Uhe

Fig. 5.2: SAMSView in accidental release mode with a split display showing the Accidental Release
window (left) and the Offline window with isolines for a previous moment in time.

5.5 Closing a running accidental release calculation

An accidental release calculation can be closed in SAMSView by clicking on the menu item "Acciden-

tal Release | Close Accidental Release Calculation...”:
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$ SAMSView 6.0.0.GE (03.08.2010 TF,TH) (C) Ing.Biiro Lohmeyer - [GoogleEarth Storfallf

PN EE N EEEEN Settings  Offline Visualization  Windows

Edit Accidental Release Parameters ... z =
| = | NEEEEEEE

Close accidental Release Caloulation

Close Strg+F4

. TR A T I R /Wy 7Y o T T
y i

The "Close” command must be confirmed. The system will then require a short time (about 15 sec-
onds) to "clean up” and save the calculation data in a security directory. During this time period, further

inputs are blocked. After this, a new accidental release calculation can be started.
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6 FUNCTIONS IN STAND-BY MODE

When in stand-by mode,"” it is possible to visualize isolines from closed accidental release calcula-
tions in a separate window (= offline window), as well as to update substance data and release sce-

narios.

6.1 Displaying isoline data for a given moment in the Offline window

To display concentration fields that have been calculated, click on the menu item "Offline Visualization

| Isolines for a given time...”:

® SAMSView 6.0.0.GE (03.08.2010 TF,TH) (C) Ing.Biiro Lohmeyer - [GoogleEarth Storfallfe

E Accidental Release  Settings Eeijillgi="

i Y incows

b 3 £ Isolines for a given Time ... - S
= | eeEe =S = || | EEEEEEEE
psE ...
lzolines [mgdmf] 2 ? ?
Lat. Lon [*]: 49.0303, 8.4655
I Tooe R |

The "Open” window will appear:

Suchen in; II:l SamzdLit j i EF T

2006.01.09_15.44 |_]TmpProg
2006.01.09_16.59 |#]D_tmpa7a.puf
2006,01.09_17.30 freisetzung. out

nokime, aut
Abbrmet

elisin

Export

katasker
OnlinewWindfelder
Send

soUrces

D ateinarne: I j Offren

D ateityp: | 54M-5 Field of Cancentration [PUF, =0UT) =] Abbrechen |
P

"7 “Stand-by mode” refers to when no accidental release calculation is running.
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For each accidental release calculation, a security directory will be created in [InstallDir] (in the
example: "Sams4Lu"), which will have the form yyyy.mm.dd_hh.nn (yyyy = year, mm = month, dd =
day, hh = hour, nn = minute of the moment when the calculation was started; compare also the chap-
ter in the appendix titled "Overview of the System's Directory Structure"). The calculated concentration

distributions will be saved in this directory.

If a security directory is selected by clicking the [Open] button, the files will be displayed with the ex-
tension "puf’ and "out”. (In the example, for instance, the selected file is 2004.01.28_12.19, i.e. the
accidental release calculation that was begun on 28 January 2004 at 12:19 p.m. Please note: This
date is not the start of accidental release.) Normally, the files to select are those with the extension
"puf’. The file prefix indicates whether the file is for a Diagnosis (the first letter in the prefix is a D) or a

Forecast (first letter in the prefix is a P). The digit sequence that follows the prefix gives the time of the

Diagnosis or Forecast in ddhhnn_ format (dd = day, hh = hour, nn = minute):'®

offen 2] x|
Suchen in: Iﬁ 2006.01.11_11.52 j m I.:._aF -

#|D041153_ .00t |®|D041208_puf  ®|D041229_puf || D041302_ puf
#|0041153_p0f  [#]D041211_ oot [#]D041232_puf (@] D041305_ puf
#|0041156_out  [#]D041211_pof  [#]D041235_puf @] DO41308_ puf
#|0041156_pf  [#]D041214 oot [#]D041236_puf @] D041311_puf
#|0041159_0ut  [#]D041214_puf  [#]D041241_puf @] D041314_puf
#|0041159_puf  [#]0041217_out  [#]D041244_puf @] D041317_puf
#|0041202_out  [#]D041217_puf  |[#|D041247_puf || DO41320_puf
#|0041202_pUuf [#]0D041220_out  |[#|D041250_puf @] D041323_puf

Einere Disteien [ IS BT TN #|D041253_puf 8] DO41326_.puf
#|D041205_pF  [#]D041225_p #|D041256_puF 3] D041329_puf
S|0041208_ ot [#]D041226_pof  [#]D041259_puf @] 0041332 puf
R i3

Dateiname: |postz20_ ~| Offrien |
D ateityp: | 545 Field of Concentration (*PUF, <0UT] = | Abbrechen L
o

After selecting a file, use the Set Isoline Levels... window to enter values for the three isolines:

® In the example, the file D221617_.puf is the diagnosed concentration distribution for the 22" at

16:17h.
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Set Isoline Levels: C:\Sams4Lit},2006.01.11_11.521D0412

—Isolines

B Lower Isoline: I 0.10000

Middle Isoline: I 1.00000
. Unit
. Upper Isoline: |1 0.00000 ~ mg/m* ppm

—Conversion mg/m® into ppm and vice versa

Molar Mass I?ﬂ-!ﬂ gfMol

—Threshold ¥alue

Unit

o * mgim*C ppm

Get Molar Mass from sec-Dir

Get Threshold ¥alue fr. sec-Dir

X Cancel |

IMPORTANT NOTE:

The molar mass entered in the "Set isoline levels...” window is used solely for converting mg/m? to

ppm (and vice versa).

The threshold value entered in the "Set isoline levels..." window is used in displaying the concentra-

tion time series.

If the window is exited by clicking [OK], the three isolines will be shown on the map in the Offline win-

dow. The Accidental Release window and the Offline window are shown side by side. Both windows

can be maximized. The Offline window can also be closed, while the Accidental Release window can

only be minimized.
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B SAMSView 6.0.0.GE (03,08.2010 TF/TH) (C) Ing.Bliro Lohmeyer
Surtal Erswirgen Ofreveusiserurg Forsisr
a WPESSO O € @R mmmmm
o—— - - bt 00 LD 1080
e Lt Lon[} 107 £.4708. 40 o] T2 ¢ o] 22
L] 1 1211 Uk

Dumkst Wt

® GoogleEarth Stéirfallfenster =% ¥ GoogleEarth DO41211_bin, 12:11 Uhr

o KO 1::|U

Fig. 6.1: SAMSView in offline mode with a split display showing the Accidental Release window
(left) and the Offline window with isolines for a previous moment in time.

To print the displayed window, click on the printer symbol (or by clicking on the menu item "Accidental

Release | Print..."):

o

6.2 Displaying isolines with a time lapse in the Offline window

Concentration fields calculated for different times in an accidental release calculation can be displayed
by the Offline window in a time lapse, one after the next. Click on the menu item "Offline Visualization |

Time Lapse...":

'SAMSVIew 6.0.0. GE (03 08.2010 TF, TH) (C) Ing.Biiro Lohmeyer - [GoogleEarth Storfall

R | EEEEEEEE

lzalines [madmel @ ? K
Lat, Lon [*]: 49.0514, 84219
[ Top=[iEM |




Ingenieurbiro Lohmeyer GmbH & Co. KG 43

The "Open” window will appear:

Suchen in;: II:l SamzdLit j = EF *

2006,01.09_15.44 ] TmpProg
2006.01.09_16.59 |#]0_tmp678. puf
2006.01.09_17.30 Freisetzung. out

ruckirme, ok
asbbmet

elisin

Export

kataster

Eigene D ateien Onlinepindfelder
Send

sOUFCes

D ateinarme; I j Offnen I

D ateityp: | 545 Field of Concentration [+ PUF, <0UT] = | Abbrechen |
g

Select the desired security directory that has the form yyyy.mm.dd_hh.nn (yyyy = year, mm = month,
dd = day, hh = hour, nn = minute of the moment when the calculation was started; see the chapter
"Overview of the System’s Directory Structure” and also the explanation in Chapter 6.1). Click the

button [Open]. All files with the extension "puf” will be listed:
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Suchen in: I £ 2006.01.11_11.52

2 x

| = ® ek E-

| 0041153 _.out
#] 0041153 _ puf
@] D041156_out
#] 0041156 _,puf
#]D041159_.out
] D041159_,puf
]| D041202_aut
]| D041202_ puf
]| D041205_.aut
] 0041205 _ puf
] D041205_out

< |

Eigene D ateien

@] D0412058_, puf
@] 0041211 _aut
@] 0041211 puf
S| 0041214 _out
#| 0041214 puf
@] D041217_out
| D041217_puf
%0041220_.nut
#| 0041223 _p

] D041226_ puf

@] D041229_, puf
] 0041232 puf
] D041235_, puf
] 0041235 _,puf
@] D041241_puf
@] D041244_puf
| 0041247 _puf
]| D041250_, puf
]| 0041253 _ puf
] 0041256 _ puf

] D041259_, puf

@] D041302 _, puf
] 0041305 _ puf
] D041308_, puf
& 041311 _puf
#|D041314_puf
] 0041317 _puf
] D041320_, puf
| 0041323 _.puf
]| 0041326 _puf
] D041329_ puf

] 0041332 puf

i3

=]

| 545 Field of Concentration [+ PUF, <0UT] = |

Dateiname: |post220_

Offnen I
Abbrechen |
p

Select any file and click the button [Open]. The Set Isoline Levels... window will appear, just as with

Drateityp:

menu item "Offline Visualization | Isolines for a given Time...” (cf. Chapter 6.1). Enter values for the
three isolines. If you exit this window by clicking [OK], the calculated isolines will be displayed one

after the other in the Offline window with a time lapse of about 60."°

¥ That is about 60 times faster than in reality.
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B SAMSView 6.0.0.GE (03,08.2010 TF/TH) (C) Ing.Biro Lohmeyer - [GoogleEarth DO41256_.bin, 12:56 Uhr]
Ll sortal Evswirgen OMreveualsoruyg  Fense

G PREE2ZO ©F - SR mmmmmm
—
[er—— ? ’ ket 00 LD 1080
Lt Lo ] 43080 BALC Lt Lon [} 30480, 84122 o o 4821, ¢ o] 0
o 1 1236 Uk

Fig. 6.2: SAMSView in offline mode with the Offline window with a time-lapse display.
During a time-lapse viewing, the Goggle Earth navigation tool is visible:
49, nachmitkags

E————
i 'h 2158 nachmittags

With the time slider the desired display
time can be selected.

. ' tart/St imati
©aq h* Click to 1J:u;|gle t|me slider anirnation, Start/Stop animation

nachmitkags
14 Gi[l L]
7102 nachmittags 258 nachmittags

('&ﬂ Click to zoom in on tl"IE time slider, Zoom in on the time slider

136, machmitkags
M

& nachmittags

Zoom out off the time slider

M
nachmittags
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6.3 Maintaining the Substance Database

In offline mode, go to menu item "Settings | Substance Data...”:

» SAMSView 6.0.0.GE (03.08.2010 TF,TH) (C) Ing.Biiro Lohmeyer. - [GoogleEarth Storfall

b sccidental Release JEEuigeel Offline Visualization  Windows
i S8 _ Isolines ... —_l ..q
e - .
= ﬂ ? Temporal Course of Accidental Release ... t“ ENEEENEN
belines [l 7 Google Earth D.arstellung Als
Lat, Lon [} 49,0522, 5430 Gongle Earth visw »
r

Substance Data ... k

Scenarios ...

Language

Here you can edit existing substance data and input new substance data. The "Substance Database”

window will appear.

Substance Database x|

ol I I 21 K I

—ldentification
Substance Mame II:hlu:urine UM Murmber : |'| oy
Commar Mame ; ISynDnym CAS Mumber : I??EE-ED-E
Caommercial Mame ; ITral:Ie name EG Mumber |U1 7-0071-00-7
Chemical Farmula : IEIE Guiding Component f-:ur:lunkn-:uwn gas

—Chemical-physical Charactenstice———— - Danger Threshold Y alue

Efalar tlase 7091 gémol Threzhold Value Uit
Walue: & mglm
Fluid Dengity © 1.239 kgl Hirs I— e
Heat of W aparization : 283000 Jfkg
Odar Threzhald: I 0 madm?
Buailing T ermperature ; 34.05 °C g

Lawer [gnition Limit; a/sne

I ]
pper lgnition Limit:l 0 g
I—

Cpec. Heat Capacity cp: 47348 JAkaK)

|zentropic Exponent ; 1.36

— D epozition
Deposzition Speed

—Wapor Pressure
Yapor Pressune BN bar

A

'z

Jal il

at Termperature of ;

—Maote

X Cancel | V' OK
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The navigation tool can be used to

Substance Database

ol Il L T I e

e Display the first data record (press the button il)
e Display the previous data record (press the button ll)
e Display the next data record (press the button Ll)

e Display the last data record (press the button .ﬂ)

The navigation tool can also:

e Insert a data record (press the button ﬂ)
e Delete a data record (press the button ;l)

e Switch to editing mode (press the button _I)

When working in editing mode, the two buttons on the right of the navigation tool can also be used. In

editing mode, you can:

e Accept changes (press the button il), or

o Reject changes (press the button il).

When the database is not in editing mode, no changes can be made. This is to prevent making chan-

ges by accident.

IMPORTANT NOTE:

The substances chlorine and carbon monoxide cannot be deleted from the Substance Database as
they are used in the scenario templates (e.g. "ALL UNKNOWN (Original)”). In addition, the chemical

and physical properties of these two substances cannot be changed in editing mode.

To delete a substance, the final deletion must be confirmed:
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Bestitigung x|

@ Datensatz lGschen?

Abbrechen

|

In order to enter a new substance in the Substance Database, click the button

#]

on the navigation bar of the Substances Database window. The window will then look like this:

Substance Database ] x|
| <[ [ mEF] =] [v] %]
—ldentificatior
Substance Mame : ISuI:nstann:e M ame LM Mumber - |IZIIII
Cormmon M arne ; IS}'nDn}'m CAS Mumber ; IUU
Commercial Mame ITrau:Ie Mame EG Mumber : IEIEI
Chemical Farmula : IEhemical formula Guiding Campanent f-:ur:l
—Chemical-phyzical Charactenstice———  Danger Threshold Y alue
b clar M ass: I 0 g/mol JT'ESHDH Value Uit
alue:
: : = mg/me
Fluid Dengity : I 0 ko
St - Mame: I " ppm
Heat of Waporization ; I 0 Jikg
Odor Threshald: I 0 madm=
Buoiling Temperature ; I 0 C -
Lower [gritian Lirnit: 0 g/me
Spec. Heat Capacity cp: I 0 JAkak)
Upper lgnition Limit:l 0 g/me
[zentropic Expanent : I 0 - B
o —Lleposition
b Deposition Speed I mds
Wapar Pressure © I 0 bar
at Temperature af ; I 0| e

—Maote
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The database is now in editing mode. Under "Substance Name”, enter the relevant name. If the name
entered is already in the database, the error message "Index error” will appear upon clicking the [Ac-

cept changes] button.

Substance Database . x|

| | [mfe]=]|v]x]

—|dentificatiorn
Substance Mame IEhIDrinE UM Murnber : IUD

Coamman Hame : ISynDnyr - ; El |IZIIII
Commercial Mame ; ITrau:Ie ]
Q Indexfehler, I

Chernical Farriula - EhEITIID-: r:|

—Chemical-phyzical Charactenstics 1=

Malar Mazs: I Ve Llnu | |

! I r" ram e

If this error message appears, a different name must be selected for the "Substance Name” input field.

The input fields for the following:

e Common Name
e Commercial Name

e Chemical Formula

e  UN Number
e CAS Number
e EU Number

e Guiding Component for...

can be filled out, but need not be. It is recommended to fill them out so as to be able in an accidental

release to select the released substance using these fields.

For chemical and physical properties, the input fields for the following:

e Molar Mass

e Fluid Density

e Heat of Vaporization

e Boiling Temperature

e Specific Heat Capacity c,
e Isentropic Exponent

e Vapour Pressure at a given...
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e Temperature

can be filled out.*® When inputting values, particular notice should be paid to the measurement units
used (cf. Tab. 6.1)

% please note that only trained staff should input substance data.
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Tab. 6.1: Chemical and physical properties saved in the Substance Database, with their respective

measurement units

Measurement Unit
Molar mass g/mol
Fluid density kg/l
Heat of vaporization J/kg
Boiling temperature °C

Specific heat capacity ¢, |J/(kg K)

Isentropic exponent

Vapour pressure bar

Temperature °C

As already explained in Chapter 5.2.8 "Checking the Substance Data for Consistency”, not all
substance properties are required for each of the different paths of substance release. Substance
properties are not always available. Table 6.2 shows which parameters are required for which release

path.
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Tab. 6.2: Physical parameters required depending on the path of substance release

, he]

S s |£ |8 |5 |&
C ] > o ]
© > ] = c ()
? = N S S S |5
2 o |2 |3 |2 |8 |8 |§e
(9] o 0] 2] © ) c [8) = 35
y— © c Y et —_ o =
© o £ @ —- 9 & | o-¢
w 2 c o S S =4 = S |30
%2} o] = (o] © = = (S = o o
s 3 2 o E S 5 2o |3 | gE
o X < b i I m neE |2 > 2
Gas Yes X

No?' X X
Liquid gas, low-temperature | Yes X X X X X

No* X X X X X
Liquid gas, pressure- | Yes X X X X X X
liquefied

No* X X X X X X
Liquid Yes X X X X X

No* X X X X X

IMPORTANT NOTE:

The Substance Database is set up in such a way that for each substance, four parameters must be
entered: Molar Mass, Boiling Temperature, and Vapour Pressure with its associated Temperature.

If one of these parameters is missing, the attempt to save the substance in the database will not be

accepted.

If the heat of vaporization of a substance is not known, it can be estimated internally and drawn on for
the calculation. The estimate is made using the Clausius-Clapeyron Equation, taking into account the

boiling temperature and vapour pressure at the specified temperature. For an estimate of the heat of

2 In this case, the release quantity is calculated based on the geometry of storage, the storage condi-
tions (pressure and temperature) and, in the case of continuous release, the size of the leak.
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vaporization to be possible, the boiling temperature and the temperature entered for the specified

vapour pressure must differ by at least 10° K.

The isentropic exponent is only required for substances that are stored as gases. This storage condi-
tion is only possible if the substance’s boiling temperature is lower than the ambient temperature.22
Put the other around, this means that the isentropic exponent need only be given for substances

whose boiling temperature is higher than the ambient temperature.

Appropriate values must be entered for danger threshold values. In the "Danger Threshold Values"

edit area, the following input fields can be filled out, though they need not be:

e Threshold value, with a
e Name and
e Unit
e Odour Threshold
e Lower Ignition Limit
e Upper Ignition Limit
It is recommended to fill out the fields for threshold value, name (e.g. MAK or ERPG) and unit (mg/m?

or ppm) so as to be able to access these in case of an accidental release.

The Gaussian Puff Model can take dry deposition into account. In the "Deposition" edit field, a value

can be entered for speed of deposition in [m/s].

The "Notes” edit field can be used for entering optional text.

To transfer the data into the Substance Database, click either the [OK] button or the [Accept
changes] button in the navigation area.

6.4 Maintaining the Release Scenarios

In offline mode, the menu item "Settings | Scenarios...”

2 The assumption here: The substance is stored at a pressure that is greater or equal to ambient

pressure.
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$ SAMSView 6.0.0.GE (03.08.2010 TF,TH) (C) Ing.Biiro Lohmeyer - [GoogleEarth Storfallfd

E Accidental Release RSB

Ll

==8 Offline Yisualization  Windows
Isolines ...
Temporal Course of Accidental Release ...

= = ® | EEEEEEEE
Google Earth Darstellung Aus
Google Earth view 4

lzolines [mg/mé] 7
Lat, Lon [*]: 49.0521, 8.448
r

Eey. o T i A

can be used for updating existing accidental release scenarios and for entering new accidental release

Substance Data ...

Language

scenarios or scenario templates. The "Release” window will appear.

Release B

—Selection of Releaze Scenario

Szenario: I.-'l'-.LL HENDWH [Original]

Copy | Hew

=

| [Melete | B ename |

—Type of Accident
™ Fire

{* Releaze of Toxic Substances

—Release Behaviour
{~ Sudden Release

{+ Continuous Belease

—Substance
Change Substance Data ...

Subst. Mame I Chlarine

Synory : I Synonym
UN-Mumber: 1017
CAS-Number: | 7782505

—Release Type
{* Releaze Quantity known

{~ Releaze from Container/Fipe

—Releazed Mazz Flow Rate

& |0.10044 ko /s
8 0.03333) m*fs

EG-Murnber : I 017-001-00-7

L L Ll L el

Guiding Eu:urnp.fu:url unknown gas

—Phaze of Substanc
* Gas
{ liquid Gas, low-temp. liguefied

{~ liquid Gas, pressure-liquefied
" Liguid

Height of Releaze
15 m above Ground

X Cancel |
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SAMS-GLOBAL files the possible paths of substance release in what are called "release scenarios”.
The release scenarios can be input in offline mode. In the case of an accidental release, the release

scenarios can be called up in the Release window under "Selection of Release Scenario”.

A complete description of how to use the Release window can be found in Chapter 5.1.
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7 SHUTTING DOWN THE SYSTEM

The components described in Chapter 2 should not be closed during operational use if they are run-

ning. The system components may only be shut down for maintenance or after failures.

To shut down the system, take the following steps:
e Close any accidental release calculation that may be running
e Close the SAMS program
e Close SAMSView

This disables the accidental release system. The computer can now be shut down.
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APPENDICES
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A OVERVIEW OF THE SYSTEM'S DIRECTORY STRUCTURE

Below is an overview of the structure and contents of the installed system directories. The main instal-

lation directory is called [ Instal IDir]. The following subdirectories are filed beneath it:

\elisin

Contains the SAMSView program, with user interface and graphics

Security directories with
names in yyyy.mm.dd_hh.nn
format (yyyy = year, mm =
month, dd = day, hh = hour, nn
= minute of the time when the

calculation was started®):

These directories contain:

a.) Input data:

The input data common.nnn (nnn=000 to a maximum 999) of the
Gaussian Puff Model for dispersion calculations (these make it
possible to reconstruct the calculations).

Input data for calculating the temporal course of release (Freiset-

zung.inp).

b.) Result data

Gaussian Puff Model results for Diagnoses (file prefix is
Dddhhnn_) and for Forecasts (file prefix is Pddhhnn_).

- Status of the Gauss Puff (*.puf).

- In some cases: The concentration distribution (*.out) as
calculated on the basis of Freisetzung.out, and the isoline
files (*.bIn). These do not necessarily exist. They can be
calculated based on Freisetzung.out and puf file.

Calculated temporal course of release (Freisetzung.out).

The directory structure may not be changed. Likewise, no data (apart from those explicitly specified

below) may be deleted or changed.

% The time at which the calculation was started may differ from the start of accidental release.
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B RELEASE MODELLING

I Release I
——{Instantaneous}——— —<{ Continuous }———
[ Gas | Gas, liquefied| Liquid Gas | Gas, liquefied Liquid |
[ Press-liqu. | [ Lowtemp. | [ Press-iqu. | [ Lowtemp. |
! Ga.s/ H@ﬁase |
Kompress. ‘ ‘Inkompress, ‘ ‘ Inkompress,” Inkompress,‘
| ! | |
D.5 D.6 D.6 D.6
Evaporation model ] ]
v v v v
Evaporation Evaporation Evaporation Evaporation
from a pool from a pool from a pool from a pool
I | | I
o o B b D.3 D4 l D.2 D.3 D4
v \ J v

mGas(t) l [ mGas(t) ]

Fig. D.1: Paths of substance release

Fig. D.1 shows the relevant chapters for the respective paths in red type.

B.1  Sudden release of a gas

m — M . pCOI’] 'VCOH

g

R- Tcon

myg Released mass of gas in [kg]
M Molar mass of the substance in [kg/mol]
Peon Pressure inside container in [Pa]
Vion Container volume in [m?]
Teon Gas temperature in the container in [K]

R Universal gas constant (=8.314 J/(mol K)




Ingenieurbiro Lohmeyer GmbH & Co. KG 60

If "Release Quantity Known” is selected in the "Release Type” edit field of the Release window, then
the value entered in the edit field "Release Volume” will be used for V,,, with temperature at 15° C and
pressure at 1 bar.

B.2  Flash evaporation of pressure-liqguefied gas

Part of the pressure-stored substance (the flash portion) evaporates spontaneously upon release. The

flash portion can be calculated with the expression:

o =1_exp[-"—P<Tm T, >>j

h,
with
® <0.05: My flash =4- P -My,
0.05<d<05: My fasn = 2D -My,
05<d: My flasn = My

() Flash portion in [-]
Cp Specific heat capacity at constant pressure in [J/kg/K]
Teon Storage temperature in the container in [K]
Ts(py) Boiling temperature at ambient pressure in [K]

The portion that vaporizes into the atmosphere but does not do so through flash evaporation forms a

pool and is calculated in accordance with D.3 or D.4.%*

B.3 Mass flow of a liquid gas vaporizing from a pool

r;]g — ﬂ“bb(TB _TS(pu )) F(t)
h, /7 - Kgt

To calculate the mass of gas vaporized from a pool for the interval from time t to time t +At, the follow-

ing equation must be integrated:

* The greater of the two values is used.
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m, (t+t+At)= 7(Ts ~Ts(p.) F(t)-2- (Vi -+ At)

As

ks

Ts
Ts(pu)
t

F

h, /7Kg

Vaporized mass flow in [kg/s]

Heat conduction coefficient of the ground in [W/(mK)]
Thermal conductivity of the ground in [m?/s]

Heat of vaporization in [J/kg]

Ground temperature in [K]

Boiling temperature at ambient pressure in [K]

Time since start of accidental release in [s]

Surface area of the pool of liquid or of the catch tray, in [m?]

For A4 7-K, the value 774 W s°'5/(m2 K) is used for sealed ground (i.e. non-porous ground); the
B B

value used for permeable ground is eight times that. If the surface area of the pool is not specified,

then a pool depth of 2 cm is assumed.

B.4  Mass flow of a liquid gas evaporating from a pool

. 0.78 -0.11 . .

M (t)

Pq

Py

R-T - Py

Evaporated mass flow in [kg/s]

Wind speed at 10 m above the surface in [m/s]

Radius of the pool of liquid or of the catch tray, or the longer side in the case
of rectangular pools or catch trays

Temperature of the liquid in [K]
Vapor pressure on the surface of the liquid in [Pa]
Ambient pressure in [Pa]

Surface area of the pool of liquid or of the catch tray, in [m?]

Universal gas constant (8.314 J/(mol K)
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U, Reference velocity (= 1 m/s)

r, Reference radius (= 1 m)

If the surface area of the pool is not specified, then a pool depth of 2 cm is assumed.

B.5 Continuous emission of a gas

B.5.1 Continuous emission of a gas from a container

Critical emission takes place if the container pressure exceeds the critical pressure:

K+1 Klil
> = —_—
pcon pk pu( 2 j

For CRITICAL emission, the following applies:

If the pressure in the container has decreased to the point that the critical pressure condition is no
longer reached, or if the container pressure is in any case lower than critical pressure, then the follow-

ing applies for mass flow for NON-CRITICAL emission:

k-1

r;]g (t) =Cg A 2K 1—( Py ](Kj ( Py j(l() . Peon (t)

! Peon (t) Peon (t) E T (t)
1 M

my(t)  Time-dependent released mass flow in [kg/s]

Cr Discharge coefficient (= 0.61 for a round opening with sharp edges)
A Area of the leakage position or of the broken pipe in [m?]
Pu Ambient pressure in [Pa]

Peon (t) Time-dependent pressure inside the container in [Pa] (in the case of pressure-

liquefied gases and release in the gas phase: vapour pressure at ambient
temperature)
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Teon () Time-dependent gas temperature in the container in [K]

K Isentropic exponent in [-]

Molar mass of the substance in [kg/mol]

Universal gas constant (8.314 J/(mol K)

B.5.2 Continuous emission of a gas when volume flow rate is known

If "Release Quantity Known” is selected in the "Release Type” edit field of the Release window, then
the mass flow can be calculated with the Ideal Gas Law, assuming a temperature of 15° C and pres-

sure of 1 bar:

m=M .L.\/’
R-T

Mgy Released mass flow in [kg/s]

P Pressure (calculation assumes 1 bar)

T Temperature (calculation assumes 15°C)

\ Volume flow rate [m?3/s]
Releazed Yolume Flow Rate——————
L T kats
e 0033183 m3i=

(compare: The input field in the Release win-

dow)

B.6 Emission of aliquid or of a liquid gas (pressure-liquefied or low-temperature)
from a container

The following equation is used to calculate the continuous emission of a liquid or of a liquid gas (pres-

sure-liquefied or low-temperature) from a container:

ma(t) = cFAp\/ZLW+ g-(hy(t)-h, )j
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n.1 i (t)

Pu
pcon

Cr

hy

Emission rate of liquid gas in [kg/s]

Ambient pressure in [Pa]

Pressure inside container in [Pa]

Discharge coefficient in [-]

Area of the leakage position or of the broken pipe in [m?]
Density in [kg/m?]

Acceleration of gravity (= 9.81 m/s?)

Height of the liquid surface in the container in [m]

Height of the point of emission in [m]

For pressure-liquefied gases, the pressure in the container falls upon emission down to vapour pres-

sure, which is dependent on the temperature of the liquid gas. For the calculation, the internal con-

tainer pressure is deemed equal to the vapour pressure at the specified storage temperature. For low-

temperature liquid gas, the pressure inside the container is deemed equal to the ambient pressure.

B.7  Size of pool (if this is not pre-given)

If the pool surface area is not specified, then the size of the pool is determined from the mass balance:

F(t)=

n"]fl (t)
m, (t)
P

h

jmﬂm—jmﬂt
0 0

p-h
Liquid mass flow emitted according to D.6
Gaseous mass low from evaporation or vaporization according to D.3 or D.4
Density of the liquid in [kg/m?]

Depth of pool in [m]

Here, a pool depth of 2 cm is assumed. The above equation expresses the fact that the mass situated

in the pool at time t is the difference between the liquid mass emitted up to time t and the gaseous

mass that has entered the atmosphere.
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For pressure-liquefied gas, the calculation of pool surface area is modified on account of flash evapo-
ration. Flash evaporation is calculated as in D.2. For pressure-liquefied gas, pool surface area is cal-

culated as follows:

t t
I(mfl — My fash )dt —jmgdt
0 0

ph




