Implementing Assisted
Evacuation and Integrated Fire
Model Results in Pathfinder
and PyroSim

Pathfinder PyroSim




Recent Improvements T

* PyroSim
— Saved Views
— Clipping & Section Boxes
— Lighting/Rendering Improvements
— CAD Support: FBX/OBIJ Files
— FDS Syntax Highlighting
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Improved CAD Support (FBX) T
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Rendering and Lighting Changes IE
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Smokeview Rendering Changes k&
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Model Records (Read-Only): T
= »
18 —--me e - Pyrosim-generated Section-------------------- »

11

12 &HEAD CHID='pipe_rupture_wv3'/

13 &TIME T_END=28.8/

14 EDUMP RENDER_FILE='pipe_rupture_w3.gel', COLUMN_DUMP_LIMIT=.TRUE., DT_RESTART=38@.8, DT_SL3D=.05/

15
16 &MESH ID='Mesh@l-merged', IJK=48@,108,188, XB5=0.8,200.8,-25.8,25.8,-10.0,48.8/
17

18

19 REAC ID='POLYURETHANE_REAC',

20 F¥I='SFPE Handbook, GM27',

21 FUEL="REAC_FUEL",

22 c=1.8,

23 H=1.7,

24 0=6.3,

25 N=8.88,

26 C0_YIELD=08.842,

27 500T_YIELD=7.8E-4/

28

29 &SURF ID='Pipe’,

3@ COLOR="'RED",

31 MLRPUA=258 .8/

32

33 &0BST ID='Pipe base', XB=8.8,1.8,-1.8,1.8,-1.8,1.8, SURF_ID='INERT'/

34 ®OBST ID='Pipe Top', XB=6.8,5.8,-2.8,2.8,1.8,2.8, SURF_ID='INERT'/

35 &0BST ID='Pipe Bot', XB=6.8,5.8,-2.8,2.8,-2.8,-1.8, SURF_ID='INERT'/

36 ®OBST ID='Pipe Left', XB=8.8,5.8,-2.8,-1.8,-2.8,2.8, SURF_ID='INERT'/

37 &OBST ID='Pipe Right', XB=06.8,5.8,1.8,2.8,-2.8,2.8, SURF_ID='INERT'/

38

39 BVENT ID='Mesh Vent: Mesh®1 [XMIN]', SURF_ID='OPEN', XB=8.8,8.8,-25.8,25.8,-10.8,40.8/

4@ VENT ID='Mesh Vent: Mesh®l [YMAX]', SURF_ID='OPEN', XB=8.8,50.8,25.8,25.8,-10.0,408.8/

41 BVENT ID='Mesh Vent: Mesh®l [YMIN]', SURF_ID='OPEN', XB=0.8,50.8,-25.8,-25.8,-10.8,40.8/
42 GVENT ID='Mesh Vent: Mesh@l [ZMAX]', SURF_ID='OPEN', XB=08.8,50.8,-25.8,25.8,40.0,408.8/

43 GVENT ID='Mesh Vent: Mesh®1 [ZMIN]', SURF_ID='OPEN', XB=06.8,58.8,-25.8,25.8,-18.8,-18.8/
44 GVENT ID='Mesh Vent: Mesh®2 [YMAX]', SURF_ID='OPEN', XB=58.8,100.8,25.8,25.8,-10.8,48.8/
45 GVENT ID='Mesh Vent: Mesh®2 [YMIN]', SURF_ID='OPEN', XB=58.8,180.8,-25.8,-25.8,-10.8,48.8/
46 GVENT ID='Mesh Vent: Mesh®2 [ZMAX]', SURF_ID='OPEN', XB=58.8,100.8,-25.8,25.8,40.8,40.8/
47 GVENT ID='Mesh Vent: Mesh®2 [ZMIN]', SURF_ID='OPEN', XB=58.8,180.8,-25.8,25.8,-18.8,-18.8/
48 GVENT ID="Mesh Vent: Mesh®3 [YMAX]', SURF_ID='OPEN', XB=186.8,158.8,25.8,25.8,-10.08,408.8/
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Recent Improvements T

* Pathfinder
— FDS Slice Display
— Dynamic Contours / Heat Maps

— Fundamental Diagram Customization
» Separate settings for up/down stairs/ramps

— Movement Improvements
* Doors, Corners, boundary layer, counterflow

— Performance Improvements
— Exposure Tracking (FED)

www.thunderheadeng.com



FDS Slices T=
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Movement Result Contours T

* Density
e Speed
e Level of Service

Time to Exit
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eed-Density Customization T
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Improved local movement T
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Results Integration T

* Display fire and evacuation results
simultaneously

* Began with FDS slice data in Pathfinder

* All-new code required to integrate with our
products

* Most FDS data support complete
e User interface still under development
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Challenges T

* Large datasets — slow load times

— File Streaming --> less memory and faster loading

* Choppy animation — large time between
output data

— Interpolation in time domain

 Slow frame rates
— Implement on GPU
— Parallelize CPU-intensive tasks
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Pathfinder 2016 x64 - The Office Building
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Pathfinder 2016.2 T=

* QOccupant Sources
— Room/Door generation of agents

Vehicle movement
— Wheelchairs

— Beds

— Carts

Assisted Evacuation
— Mobile

— Non-Mobile
Assembly Areas

— Refuge Room/Floor
— Assembly / Staging

www.thunderheadeng.com



Vehicle Agents T




Vehicle Collision Detection T
 Minkowski Sum/Difference

— Transforms to efficient intersection
— Applies to convex shapes

®
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Modified Path Planning T

 Vehicle movement different from human
agent
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Vehicle Assistance T

e Attachment Points
* Mobile or Non-Mobile
e Wait for Assistance

 Vehicle Controls Movement after Attachment
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Future Directions T

e Support for IBM / FDS 7

* FDS Simulation Server

* Cloud Integration

* Integrated Fire/Evac Modeling
* Grouping

* Advanced Behaviors
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Thank You

Questions?
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