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Fundamentals of SH&E

This presentation is for informational purposes only and has an edition date of
June 2012. This presentation is necessarily general in content and intended to
provide an overview of certain aspects of fire science. No liability is assumed
by reason of the information this document contains.

The views, 1nformat10n and content expressed n?e\tﬂese of the authors
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What 1s Fire? SAFETY




Classic Definition

Fire is rapid oxidation with the
evolution of heat and light




The Fire Triangle




Triangle? Not a Tetrahedron?
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What’s Burning? SAFETY
—




Pyrolysis

e Some of the heat is lost (convective)

® Some of the heat goes ba& into the
e system (co'ﬁ'duc‘tlve)i

o Heat producésk &s
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So Far

e Defined Fire
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Control

 Remove one or more legs of the triangle

e Omit the Fuel \
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Applied Controls — Fuel

Segregate fuel from processes
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Applied Controls — Oxygen

Can the process 0per3t<rich?
& Can tHe. Mcess op“fate

._ + Inert the



Applied Controls — Heat
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Applied Controls — Heat

* Sparks - Welding, Hot Work

o Grinding

poe "t %‘
~ * Open Flam% “
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* Lightning




Applied Controls —
Chain Reaction

e J.ess Hazardous Materials

e Water Soluble vs. Oil Ba
e Paints, dCLinng Oils, Lul:“:lcants, I
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Applied Controls —
Management

Written Procedures
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So Far

* Principles of Extinguishment

e Know ‘Fhiti is burnnag\\
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A Concept
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System Controls — Devices SU“*’
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e Fire Detection

* Fire Suppression
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System Controls — Devices

Fire Detection

e Smoke
. Ion1zatlor‘1, Photoelectric
~+ ¢ Heat ' % : B
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System Controls — Devices

Four Stages of a Fire

* Incipient

* Microseconds to days
» “ 0 -



Time —Temperature Curve

INCIPIENT SMOLDERING FLAME HIGH
STAGE STAGE STAGE HEAT




Time —Temperature Curve

INCIPIENT SMOLDERING FLAME HIGH
STAGE STAGE STAGE HEAT
Ultraviolet Smoke, Fla
Explosion Suppr%@pn Photo-€electric, » xed Hea
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So Far

* Principles of Extinguishment
* Know what is burnin%\
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System Controls —
Fixed Suppression

Sprinkler Systems
e Wet
* Dry
PV 2 Anti-freezg“ @\
¢ Deluge
. 'Pre action ;
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System Controls —

Fixed Suppression

Sprinkler Systems
. WetA [ S
- o Most Comr C £\
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4 Water in the pipes |
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System Controls —
Fixed Suppression

Sprinkler Systems

. Dry SSSSS ases
e’ Compreﬁsé 1r m
Plpipes 7 NS |
* Needs more {\ . SV W
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System Controls —
Fixed Suppression

Sprinkler Systems

* Anti-Freeze
., = Filled with @1 col
4 SOlutlon ALARM VALVE '
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System Controls —
Fixed Suppression

Sprinkler Systems

o D elu g e SPRINKLERS
* Nothing @,n
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. * Sprinklers ¢ bﬁ? '
¢ ised in Higgly g =

Hazard ateas /

QP . \...
5 . i

.‘h!‘

o j. :

"y A
.

LS

FIRE DEPARTMENT
—— COMNNECTION

"

oy P



System Controls —
Fixed Suppression

Sprinkler Systems
* Pre-Action _

SPRINKLERS
......

~u * Pipes filled with
- compressed air
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System Controls —
Fixed Suppression

SAF’ ETY

Terminology

* Pipe Schedule System
e Pre — 1972 N

- * Pipes Slzej‘per a sche‘hué
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System Controls —
Fixed Suppression

Terminology

e Branch lﬂ?es

o Crossmam > .i
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Sprinkler Systems
* Tree Systems
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\ ‘ Side central feed Side end feed
. .
'\ Variations of Tree System
o (May be a pipe scheduled or a hydraulically calculated system.)
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So Far

* Principles of Extinguishment
e Know what is burning\R
e Concept of Flam ility

= Apphef(;%




System Controls —
Fixed Suppression

Sprinklers

* Upright

e Pendant .

e Special Application
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System Controls —
Fixed Suppression

Sprinklers
* Upright
~* Pendant [u,

bt

© s Quick Respo e&’“
o Fast Response

Fast response Standard response Fast resporse element
3-mm bulb 5-mm bulb

Standard response
solderlink sprnkler
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Sprinklers
* Good for 50 years
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So Far

* Principles of Extinguishment
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e Know What 1S burnln




System Controls —
Fixed Suppression

Other Systems

¢ CO2

* Halon 1301 1211
~+* Clean Agen‘ts
’ e FM 200
Inergen
Saph1re
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System Controls —
Fixed Suppression

Other Systems

* Used Where water
damage is an issue

- +e Can be used 1&‘\ s
inhabited areas

. Preferred for
o azards



So Far
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Principles of Extinguishment
Know what is burning
Concept Flamma } ange
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System Controls —
First Attack

 Hand Held Extinguishers

e Water

* Dry Chemical

¢ CO2 > | ‘\
e Metal Powd ” | “\

* Liquid Salts™ % g < 3

+ Class Of Fire
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System Controls —
First Attack

* Hand Held Extinguishers

e Placement \
: )

* Size l--. % : ‘ “
. Correct Extﬁxg‘iﬁ‘sher for Class *_
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Maintenance

* Maintenance for Suppression Systems
* Prescribed by NFPA 25

° Mamtenahcsnfer Det cﬂi
* Prescribed b N,EPA 72 4
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So Far

* Principles of Extinguishment

* Know what is burning

* Concept of Flammability
sl Apphecf 'C@‘;{ols | “‘
: * Stages of a_ .,irgN




Storage and Warehousing

NFPA Commodity Classifications

* Class I \n
Noncombu§t1'ble product on pal\let or in carton
~* Class II ',b TN \ '
Noncombustible product in wo | |
carton '




Storage and Warehousing

NFPA Commodity Classifications

"

* Class IV \e\u

Product with Z.SO%VOI) 15% ‘v\w) roup A Plastic
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Storage and Warehousing




Storage and Warehousing

Protection Based On:

* What is being Stored?

. Commodlty Class (Worst Class) WL

~+* Howisit bemg ﬁm’edﬁ
* Stock p11e Racks Sheﬂx‘es, s
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Changes 1n
Storage and Warehousing

e Metal vs. Plastic

e Stock Pile vs. Rack
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e Rack vs. Mult""
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Whew !! — Were Finished

* Principles of Extinguishment

* Know what 1s burning

* Concept of Flammab,iiNange
.. * AppliedControls { II'
* '+ Stagesof a Fire i

* Fire Detection = '/

*_Sprinkler System '
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