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Project Overview

• Funding: Air Force Phase II SBIR
• Software requirements developed by Fire Research 

Group at Tyndall Air Force Base

• Task: Develop a new GUI for FDS
– Ease-of-use is key
– Target non-expert users (firefighters)

– High-level of realism for geometry
– Advanced feature set

– Focus on first-order effects



Challenges

• Targeted user group typically has limited or no 
engineering training – may lack experience:
– Creating building geometry
– Understanding the limitations of the model
– Data visualization and interpretation
– Other complexities associated with a high-fidelity model like FDS

• Compute time
• Resolution
• Convergence
• Material properties
• Sub-model applicability
• Etc



Key Features of FireExplorer

• Efficient geometry construction
– Easy-to-use editor

– CAD/BIM Import

• Built-in library of common furniture items and devices
• Realistic 3D graphics preview of building geometry and 

contents
• Single mouse click to run and monitor the simulation on 

a local computer or on a remote cluster
• Smoke and fire progression are displayed in the 

integrated 3D preview with easy-to-use controls



2D Floor Plan Editor

• Tools for walls, doors, 
windows, fire sources, vents

• Drag and drop from furniture 
and device library

• Standard tools for zoom, 
pan, object selection

• Support for arbitrarily 
oriented wall segments



FireExplorer Object Library

• Common furniture objects
– Drag and drop onto drawing canvas
– Chairs, tables, beds, sofas, etc.
– Each object carries predefined FDS 

geometry and property description
– Primarily rely on NIST data for fabrics etc.

• Sprinklers and smoke detectors
– Predefined FDS descriptions



3D Engine for Building Visualization

• Realistic rendering of 
building geometry
– Professionally drawn 3D 

models
– Realistic textures

• Zoom, pan, rotate controls
• Clipping planes, visibility 

control for various objects



Run Control

• Support for local/remote 
execution

• Monitor simulation at 
varying levels of detail

• Run simulation with 
single mouse click

• Local and remote error 
handling



Remote Computing

• Full functionality for remote monitoring and 
execution

• Allows FDS fire model to run on a different 
computer than the GUI

• Controlling simulation and viewing results 
looks identical to local run for user

• Server-side supports common Linux/Unix 
operating systems 

• Support for security-friendly communication 
protocols



3D Engine for Data Visualization

• Data Visualization
– Support for visualizing 

smoke and flame from 
FDS simulation

– Sprinkler droplets
– Functions identically for 

local and remote runs
– Narrow subset of 

SmokeView functionality



CAD Import

• CAD Import
– Support for DXF/DWG files
– User chooses the type for 

each imported wall 
(interior/exterior + specific 
type)



BIM Import

• BIM = Building Information Model

– Evolving standard for “complete” description of 
buildings (walls, doors, windows, HVAC, 
electrical, plumbing, etc.)

– Not yet widely accepted

• Working to create FireExplorer import capability 
for BIM

– Define mappings between BIM and 
FireExplorer objects

– Complex task
– Working with Dr. Michael Spearpoint at the 

University of Canterberry (New Zealand) and 
Thunderhead Engineering

Bentley Architecture Software



Summary Question

• Is FireExplorer a replacement for FDS modeling 
done by professional FPE firms?
– No
– Focus is to provide training and insight to firefighters 

on the basics of smoke travel through the building
• Opening, closing doors and windows
• Effects of holes
• Basics of sprinklers
• HVAC
• Etc
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END OF PRESENTATION



FireExplorer Snapshot

• Overall project status: Good

Floor Plan Editor Realistic 3D Graphics

Smoke and Flame Progression
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