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Research – pushing boundaries
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Maximising space



Pushing the envelope
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Suppression model



Model Development

• Full physics-based model

• Series of sub models

• Validation

• Combined sub models

• Validation



Spray-Plume 

Interaction

Meredith, et al.

Sprinkler

Atomization

Zhou, at al.

Surface-Film 

Flow

Meredith, et al.

Rack Storage Suppression

Meredith, Wang, Ren

Many parts

Open Source Fire Modelling

https://www.fmglobal.com/research-and-resources/research-and-testing/theoretical-computational-and-experimental-research/open-source-fire-modeling


Water atomisation



Water transport validation



• Class 2 Commodity

• Complex Fuels
• Non-homogeneous Material

• Complex Geometries

Rack storage suppression
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In rack sprinklers



• Existing guidance

• Cost/complexity

• Vertical separation

• Flow requirements

Trending towards

increased storage height

Ceiling-only

Protection Inadequate

Warehouse growth



Cold-Flow 

Modeling

Cold-Flow 

Testing

Intermediate-

Scale 

Suppression

Large-Scale 

Suppression

Applying the new method



• Three commodity types 
• UUP, CUP, UEP

• New vertical separation
• 9 m – 12 m (30 ft – 40 ft)

• Single large scale test
• Optimized water flow

Validated – large scale



Fundamental Understanding of 
In-Rack Phenomena 

Demonstrated Coupling of 
Modeling & Experimentation

Optimised solutions



A new theory



• Independent of ceiling

• Same water demand

• Less sprinklers
~ 6 sprinkler design

< 3,785 lpm (1,000 gpm) water demand 

Benefits
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Protection 
Solutions

Validated and in standards

FM Global Datasheets

https://www.fmglobal.com/research-and-resources/fm-global-data-sheets


12.8 m (42 ft) open array, 18 m (60 ft) ceiling 

26 lb/1000 ft2 Kraft paper

Adequate Protection

10 sprinklers in 7 s

Inadequate Protection

49 sprinklers in 12 s

ADD Simulation

Roll paper suppression



Where to next….



YouTube Lithium Ion Battery Test

https://www.youtube.com/watch?v=NeaK9V69Xks&list=PLIEPQwbNZGeckE4KSZJcVgsa0g6wYWIdK


ReliableReliable

Can achieve 

99.5%



Oxygen reduction systemsOxygen reduction systems

FM Global Research Technical Reports

https://www.fmglobal.com/research-and-resources/research-and-testing/research-technical-reports


SMART sprinklersSMART sprinklers

FM Global Research Technical Reports

https://www.fmglobal.com/research-and-resources/research-and-testing/research-technical-reports


Combinative protection systemsAnother technology?
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