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Utilization of the National Institute of Standards and Technology
Fire Dynamics Simulation Program in Fire Hazards Analysis

by: Luke Bartlein
Los Alamos National Laboratory

lsb@lanl.gov,505-667-0272

Objective: To provide a methodology for utilization of the NIST FDS code to evaluate the effects of
radiant & convective heating from single and multiple fire sources, on heat sensitive targets as Special
Nuclear Materials (SNM), and High Explosives (HE).

Workshop Topic: The presentation will demonstrate practical applications of the FDS computer program
in fire hazards analysis, and illustrate the advantages over hand calculations for radiant heat & convective
transfer and fire progression. The �visualization� of radiant & convective heat effects will be
demonstrated as a tool for  supporting conclusions of fire hazards analysis and TSR development.

Description:
The intent of the talk is to illustrate cases where the FDS program has been utilized in SAR and BIO fire
hazards analysis, and to stimulate discussion on possible uses of the program. The discussion will include
some drawbacks or inappropriate utilization of the program.

The effects of a fire in polyethylene radiation shielding material in close proximity to a target of SNM
material is analyzed for radiative and convective heating. The relative simplicity of the FDS calculation is
readily illustrated by presenting the same calculation done by hand. The effects of the same fire with the
addition of a mineral oil pool fire is illustrated. The mineral oil fire is somewhat shielded by a table that
the SNM rests upon presenting a problem that would be very difficult to analyze by hand. This illustrates
one of the strengths of the FDS program, that of modeling the synergistic effects of simultaneous fires.
The program illustrates flame and hot gas movement as opposed to conventional calculations that provide
ceiling plume temperatures or the temperature of the hot layer descending interface. The ability to
visualize the flame and hot gas movement may be important to heat sensitive targets such as high
explosives.

Fire progression has always been a point of controversy forcing typically very conservative measures.
The fire progression among fiberglass reinforced nuclear waste containers is modeled. The FDS program
allows for reasonable depiction of fuel packages and geometrical relation to each other. The program
allows for entry of the thermal conductivity and thickness for thermally thick objects, or thermal
diffusivity for thermally thin objects. The program will then track the temperature of the object or objects
and initiate fire progression based on the ignition point of the object.

Transportation hazards analysis always include the possibility of accidents with fire. A simple diesel pool
fire is modeled with a target of SNM residing in the pool flame front. The program readily illustrates the
radiant and convective heat fluxes to the target. The fire clearly illustrates the importance of fire rated
transportation overpacks, but can also be utilized for evaluation of less sensitive materials, possibly the
overpack itself.

Results:
The polyethylene panel fire depicted below illustrates the radiant heat flux at the surface of the target at
one face. A separate plane at each face will illustrate the radiant heat flux at each face of the target. The
radiant heat flux is generally bounded by one color range. The target temperature, as calculated based on
the thermal conductivity and the thickness of the material, does yield more exacting results, as illustrated
in the thermocouple readout graphed below.

Benefits:
The program helps visualize the effects of fire on a specific target. A thermocouple, as part of the
program options, placed in the center of the target actually tracks the temperature flux of the target. This
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is readily graphed to assist in determination of the fire consequence. This tracking by thermocouples is
extremely useful in evaluation of multiple fire sources.

CLICK HERE FOR POWER POINT SHOW OF FIRE DEPICTED ABOVE

Thermocouple Imbedded in Target SNM

Polyethylene panels

Granite table

target

Glass windows assumed open
as vents

thermocouple

Microsoft PowerPoint 
Presentation

Target SNM Temperature Profile

0
100
200
300
400
500
600
700

0 150 300 450 600

seconds

D
E
G
R
E
E
S

 C

FDS Calculation

Hand Calculation

http://lib-www.lanl.gov/la-pubs/slideslaur01-48.pdf

	Utilization of the National Institute of Standards and Technology Fire Dynamics Simulation Program in Fire Hazards Analysis
	Objective:
	Workshop Topic:
	Description:
	Results:
	Benefits:

