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Photo by Sindre Strgm from Pexels



https://www.pexels.com/@blitzboy?utm_content=attributionCopyText&utm_medium=referral&utm_source=pexels
https://www.pexels.com/photo/close-up-photography-of-crystal-ball-during-dawn-895502/?utm_content=attributionCopyText&utm_medium=referral&utm_source=pexels
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Suppression model
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 Full physics-based model
e Series of sub models

« Validation
e Combined sub models

« Validation



Sprinkler Spray-Plume Surface-Film Rack Storage Suppression
Atomization Interaction Flow : : 1

Zhou, at al. Meredith, et al. Meredith, et al. .
Meredith, Wang, Ren


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

Water atomisation

K25.2, 113 lpm (30 gpm)

Shadow-imaging for droplet
i locity and number

7 tubes collect water fluxes
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 Class 2 Commodity

« Complex Fuels
* Non-homogeneous Material
« Complex Geometries
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In rack sprinklers




~Warehouse growth W

 EXisting guidance
» Cost/complexity

* Vertical separation
* Flow requirements
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Trending towards Celling-only
Increased storage height Protection Inadequate



Cold-Flow
Modeling
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* Three commodity types
- UUP, CUP, UEP

* New vertical separation
*9m-—12 m (30 ft — 40 ft)

» Single large scale test
e Optimized water flow




Fundamental Understanding of
In-Rack Phenomena

Demonstrated Coupling of

Modeling & Experimentation ‘::;fx
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A new-theory
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* Independent of celling

« Same water demand

* Less sprinklers

~ 6 sprinkler design
< 3,785 Ipm (1,000 gpm) water demand
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https://www.fmglobal.com/research-and-resources/fm-global-data-sheets
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12.8 m (42 ft) open array, 18 m (60 ft) ceiling
26 Ib/1000 ft2 Kraft paper

Ceiling (%

Sampling area

Droplets

i i

: K16.8, 75 psi (146 gpm), computed —s—
= K22.4, 50 psi (158 gpm), extrapolated ===~
K22.4, 75 psi (194 gpm), extrapolated ==—=—=

15k Estimated CDF  =:=:== 161

ADD Simulation

Adequate Protection Inadequate Protection
10 sprinklersin 7 s 49 sprinklersin 12 s

ADD [ gpmvft? ]
ADD [ Ipm/m 2
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i Avg HRR for first five
i activations (17 MW)

10 15 20 25 30 35 40
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Where to next....






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

Igniter shut off 0 s 30s 60 s 90s 120s
Figure 3-12: Flame images recorded at different times (0 s, 30 s, 60 s, 90 s and 120 s) after the
igniter was shut off at 210 s from ignition for Class 3 with 13.0% O,.


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

SMART sprinklers FME

Test termination 20 min

Figure 3-8: Fire cevelopmentin Test 2 [K200, 26.3 mm/min (K14.0, 0.65 gpm/rt’|l.



https://www.fmglobal.com/research-and-resources/research-and-testing/research-technical-reports
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FM Global @FMGIlobal InsurerFMGlobal FM Global



https://www.linkedin.com/company/fm-global
https://www.facebook.com/InsurerFMGlobal/
https://twitter.com/FMGlobal
https://www.youtube.com/user/FMGlobalVideos

