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STREAMLINING WORKFLOWS
and
REDUCING ERRORS

was more interesting than
THE PROJECT ITSELF
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&MESH XB= ) » 0.9, 3.658, 0.0, 2.438, IJK= » 24, 16/

&SURF ID='FIRE', HRRPUA= , TAU Q=-335.4/
&VENT XB= , , 1.138, 2.362, 0.0, 0.0, SURF_ID='FIRE'/

1. Whatis the mesh cell size?
2. Whatis the ?
3. Is the fire a fast, medium, or slow growth fire?
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It takes

TIME

to understand
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| GHD-PBD [WSL: UBUNTU]

@ _init_py
ctrl.py
errors.py
fire.py
hvispy
settings.py
sprinkpy
summary.py

LB L UR W R R

tenability.py

T

@ utils.py
- _W

@ _init_py
@ datapy
@ graphepy
@ _init_py
g flakes
gitignore
e 11_pbspy
e 15_ctrl_diagram.py
& arsc_tasks.py
B missing_images.csv
% requirements.txt
~ sequence.ipynb

import determine_extents, extract_locations

locations.1loc[B][cols]

height”] * ureg.ft).to(ureg.m).magnitude

extend = 2
MIN -= extend
¢ += extend

= extend

+= extend

) < (

nx, ny = ny, nx

for ii, (x8, x1) in e
r i, (ve, y1)

r kk, (z0, 1:
i = int((x1 - x@) * ureg.m /
j = int((y1 - y@) * ureg.m /
k = int((z1 - z@) * ureg.m /

model [ "MESH" ] .append(

"ID%: 133 {kk}"
"XB": [x8, x1, y@, y1, z8, z1],

i, 3, ki,
comment”: {1 * § * k:,

Documentation is separated from the actual modeling files.

Spreadsheets and scripts may not be user-friendly.




- free,

- open-source,

- progressive,

- extendable, and

Free
As in free beer!

Progressive
Start with the basics and expand as needed

Extendable
If a feature is missing, you can add it

=—generat purpose

... framework for rapid model development
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There should be a The user should be able to The user should be
single source of truth understand the differences productive without
for all data between models being a developer
without navigating menus
or opening every FDS file

)Pe0 Too




&MESH XB= ’ » 0.0, 3.658, 0.0, 2.438, IJK=

,» 24, 16/

= m/41 =
J=3.658m/24=0.15m =>15cm
K=2438m/16=0.15m
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&MESH XB= ’ » 0.0, 3.658, 0.0, 2.438, IJK= ,» 24, 16/

{# Set outer mesh boundaries #}

{% set = 20|convert('ft', 'm') %}

{% set dy = 12|convert('ft', 'm') %}

{% set dz = 8|convert('ft', 'm') %}

{# Set desired mesh resolution #}

{% set res = 15|convert('cm', 'm') %}

&MESH XB= P E | }}, 0.0, {{ dy }}, 0.0, {{ dz }},

IJK={{ (dx/res)|int }}, {{ (dy/res)|int }},{{ (dz/res)|int }}/
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&MESH XB= , , 9.0, 3.658, 0.0, 2.438, IJK= 41, 24, 16/
{# Set outer mesh boundaries #}

{% set = 20|convert('ft', 'm') %}

{% set dy = 12|convert('ft', 'm') %}

{% set dz = 8|convert('ft', 'm') %}

{# Set desired mesh resolutlon #}

{% set res = 15|convert('cm', 'm') %}

{% set bounds = , 9.9, dy, 0.9, dz %}

&MESH XB={{ |xb 1}, IIK= {{ |1Jk(res) }}/
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pbd.yml - Yaml Configuration File

xfds:
render:
- name: {{ T HKW@{{ res }}m
files:
- model.fds
variables:

dy: 12
dz: 8
A

model.fds - FDS Template

{% set bounds = [
\ |convert('ft', 'm'),
0.0, dy|convert('ft', 'm'),
0.9, dz|convert('ft', 'm'),
1 %}
&MESH XB= {{ bounds|xb }},
IJK={{ bounds|ijk(res) }}/
&SURF ID='FIRE',

parameters:

| ]
res: [0.10, 0.15, 0.20]
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HRRPUA={{  / =rc: }}

J JJ

TAU_Q= {{ ©|t2(tg=300) }}/
AV )




pbd.yml - Yaml Configuration File

xfds:
render:

- name: {{ T HKW@{{ res }}m

files:
- model.fds
variables:

dy: 12
dz: 8
A

Output Models

- KW@o.
- KW@o.
- KW@o.
A KW@o.
- KW@o.
- kW@o.

10m.fds
15m. fds
20m. fds
10m. fds
15m.fds
20m. fds

parameters:

| ]
res: [0.10, 0.15, 0.20]
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&SURF ID='FIRE', HRRPUA= , TAU Q=-335.4/
&VENT XB= , , 1.138, 2.362, 0.0, 0.0, SURF_ID='FIRE'/

dy=2362m-1.138m=0.612m
= dx * dy = *0.612 m =

* *

tg=TAU_Q /sqgrt(Q / 1000) = 300 s => Medium Growth

-@ PBD Tools




&SURF ID='FIRE', HRRPUA= , TAU_Q=-335.4/
&VENT XB= ’ , 1.138, 2.362, 0.0, 0.0, SURF_ID='FIRE'/

*

{# Set fire size #}

{% set = %}

{# Set fire center #}

{% set xc, yc, z = ( , 1.75, 0.00) %}

{# Determine offsets from xc/yc to get desired area #}

{% set = % }
{% set s = ( ** 0.5) / 2 %}
&SURF ID='FIRE', HRRPUA={{ 0 / }}, TAU _Q={{ 0|t2(tg=300) }}/

&VENT XB={{ (xc-s, +s, yc-s, yc+s, z, z)|xb }}, SURF_ID='FIRE'/
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pbd.yml

- Generate a large number of scenarios
- Add information to only specific scenarios
- Exclude specific scenario combinations

filters.py

- Program new filters to use in your template

model.ini / model.ssf

model.fds

- Create reusable template blocks with macros
- Use if-statements to toggle records on and off
- Use for loops to quickly generate similar records

units.txt

- Define new units for conversion if not available

model.pbs

- Smokeview config and scripts with each model

§reoToos

- Create PBS template files to match each model




There are many ways to create an FDS File

HOW STANDARDS PROUFERATE:
(66 A/C CHARGERS, CHARACTER ENCODINGS, INSTANT MESSAGING, ETC)

4?! RiDICULOLS)
WE NEED To DEVELOP

NIVERSAL STAN
SITUATON: || S rovere soemene || SITUATION:

THERE ARE || use chses. THERE. ARE
4 COMPETING '
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{% set dx
{% set dy
{% set dz

20| convert('ft', 'm') %}

12| convert('ft', 'm') %}

8| convert('ft', 'm') %}

{% set res = 15|convert('cm', 'm') %}

{% set bounds = 0.0, dx, 0.0, dy, 0.9, dz %}

&MESH XB={{ bounds|xb }}, IJK={{ bounds|ijk(res) }}/

{% set = %}

{% set xc, yc, z = (1.25, 1.75, 0.00) %}

{% set area = 1.5 %}

{% set s = (area ** 0.5) / 2 %}

&SURF ID='FIRE', HRRPUA={{ © / area }}, TAU Q={{ 0|t2(tg=300) }}/
&VENT XB={{ (xc-s, xc+s, yc-s, yc+s, z, z)|xb }}, SURF_ID='FIRE'/

\ A /L I

Whatis the mesh cell size?
What is the ?
Is the fire a fast, medium, or slow growth fire?
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Thank You!

Let’'s Connect!
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Visit us at 'll'l 'l °'“ Documentation at
https://pbd.tools https://pbd.tools/connect https://xfds.pbd.tools




