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Why a best practice guide?

Fire 

scenario
Occupancy

Growth 

rate
HRR (MW)

Heat of 

combustion 

(MJ/kg)

1 & 2

Office

school
Medium 5.0* 16

Dwellings,

hotels &

healthcare 

facilities

Fast 5.0* 20

Assembly 

halls
Fast 10.0* 20

3 All 

occupancies
Fast 2.0 20

Fire scenario Soot production 

(g/g)

CO production 

(g/g)

CO2 production 

(g/g)

1 & 2 0.10 0.10 2.5

3 0.06 0.06 2.5



CFD – Best practice guide

Target group

• FDS-users

• Reviewers

• Authorities & clients

Scope

• BBRAD1 Chapter 3

• No guidance is given for scenario 2

• FDS 5.5.3 svn 7031

• The pre-flashover fire

• Not a users guide



Result

47 pages of guidance :

• Work-method

• Quality assurance

• V & V

• Characterizing the fire source

• The computational domain

• Building geometry

• Smoke gas ventilation

• Result analysis



Work-method

Q
u

ality assu
ran

ce

Define the purpose and 
objective of the analysis

Define design scenarios

Select computational 
model 

Calculate

Evaluate

Sensitivity analysis

Documentation



The fire source

Scenario Occupancy HRR (MW)
 𝑄∗ (-) Fire surface area (m2) HRRPUA (kW/m2)

Min Max Max Min Min max

High stress fire 

scenario 1

Offices,

schools
5

0.3 2.5

6.9 1.3 725 3952

Dwelling,

hotels,

and

healthcare facilities

5 6.9 1.3 725 3952

Assembly halls 10 12.0 2.2 832 4539

Robustness fire 

scenario 3
All occupancies 2 3.3 0.6 603 3290



The same design fire?

Q*= 0.3 (617 kW/m2 x 3.2 m2 ) Q*= 2.5 (3125 kW/m2 x 0.64 m2 )

2 MW, dx=0.10 m



The fire source

Scenario Occupancy HRR (MW)
 𝑄∗ (-) Fire surface area (m2) HRRPUA (kW/m2)

Min Max Max Min Min max

High stress fire 

scenario 1

Offices,

schools
5

0.3 2.5

6.9 1.3 725 3952

Dwelling,

hotels,

and

healthcare facilities

5 6.9 1.3 725 3952

Assembly halls 10 12.0 2.2 832 4539

Robustness fire 

scenario 3
All occupancies 2 3.3 0.6 603 3290



The growing fire

Using the 
SPREAD_RATE 

function?

Matches the alfa-t2 
growing fire

Will better characterize 
the fire during the early 

stage of the fire?

Alternatives are given...



Modeling the growth phase



The same design fire #2?

SPREAD_RATE = 4.9 mm/s TAU_Q=206 s

2 MW, α=0.047, dx=0.10



Grid cell size

Scenario Occupancy HRR (MW) D* (-)

Grid cell size (m)
Critical room 

height (m)

Max grid cell 

size at high 

room heights 

(m)Min Max

High stress 

fire scenario 1

Offices,

schools
5 1.8 0.09 0.18 3.7 0.12

Dwelling,

hotels,

and

healthcare 

facilities

5 1.8 0.09 0.18 3.7 0.12

Assembly halls 10 2.4 0.12 0.24 4.8 0.16

Robustness 

fire scenario 3
All occupancies 2 1.3 0.06 0.13 2.5 0.08



Evaluation of output data

2 MW

Fast

400 m2

6 m high



Evaluation of output data - slicefiles

250s240s

270s 300s



Different ways to analyze the results
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