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To create your excellent research writing.

To enhance your listening comprehension in your specialized field.
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To express your scientific idea and inspiration fully and accurately.

To learn more about your available specialized scientific resources.
Most important skill of learning: Imitate

The best way is to read others' papers as many as possible.

Don't forget to steal their excellent sentences as you could.

FAHMEER: TN TR W SiE R A  S O (T B2 S R s R LA
{57 BRIV B K R LR TE s AR BHE BRI AVERE AL T AR ML S E R A 7V AR
i

A

PR E RS EIREGT KRk T AE: Fire resistance rating; Flash point; Ignition
point; Lower explosive limit; Fire door; Fire; Flame Front; Flame Length; Flame Height et
alo FEREPHEIOETE IR, AERE S

# & Basic Theories of Fire Protection

The Fire Triangle: include oxygen, heat and fuel.
The three basic methods of fire extinguishment:
A: cool the burning material

B: exclude oxygen from the fire

C: remove fuel from the fire

BRIEVUTHIAA: The Fire Tetrahedron

The fire triangle lacks one important element when trying to understand the nature of fire
and the effectiveness of extinguishing mechanisms available. And the tetrahedron is a solid
figure with four triangular faces and is useful for illustrating the combustion process because it
shows the chain reaction and each face touches the other three faces. The tetrahedron is a solid
figure with four triangular faces and is useful for illustrating the combustion process because it

shows the chain reaction and each face touches the other three faces.

Extinguishment Considering the Fire Tetrahedron: Removing the fuel; Removing the

oxygen; Eliminating the heat; Breaking the chemical reaction
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FAHMEER: T IRRKIIEARNRFL; KIS R S AR S B s B 2 )
KR =T BR KDY T e T O DU T A R R KRB R T ik

HUFE S BEIRKRIEAEF: Fundamentals of a Fire; &%) kR =T
JARBeVU T 44 The Fire Triangle and Fire tetrahedron.

BEE KRPERMKKH

I1SO Standard 3941 NFPA 10

Class A:  Fires involving solid materials, usually of an Class A: Fires in ordinary combustible materials,
organic nature, in which combustion normally takes place | such as wood, cloth, paper, rubber and many plastics.

with the formation of glowing embers

Class B:  Fires involving liquids or liquefiable solids. Class B:  Fires in flammable liquids, oils, greases,

tars, oil-based paints, lacquers and flammable gases.

Class C: Fires involving gases. Class C: Fires which involve energized electrical
equipment where the electrical non-conductivity of

the extinguishing medium is of importance.

Class D: Fires involving metals. Class D: Fires in combustible metals, such as
magnesium, titanium, zirconium, sodium, lithium and

potassium.

FAHHMEER: THRKRIIIFAT KRS IR K RFSEAR KT 6]
MR FR, A FEFSIRR AR -

FUAE SR EIRKRPSRARKIGIRNSE,  FARA R
FVIE TAVIHR;
TP BIARSCHEIR, fERSdh E S SER a7 I BRI ¥

Industry fire prevention is a major aspect of total fire protection engineering. Well-planned
fire prevention activities can save millions of dollars, as well as saving lives in industry and the
public. Fire protection principles and fire classes are explored in this chapter to help developing
the industrial fire safety countermeasures. Additional illustrations about the industrial fire and
explosion hazards are given in this chapter to improve understanding of many of the issues

involved with industry fire protection.

The definition and classification of dangerous goods are introduced. The most common

hazardous materials which are used in industry are presented

i 45,22 >] Classification of dangerous goods
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Class 1: Explosives

Class 2: Gases 2.1 Flammable Gas
2.2 Non-Flammable, Non-Toxic Gases
2.3 Toxic Gases

Class 3: Flammable liquids

Class 4: Flammable solids; substances liable to spontaneous combustion; substances which,

in contact with water, emit flammable gases
Class 5: Oxidizing substances and organic peroxides
Class 6: Toxic and infectious substances
Class 7: Radioactive material
Class 8: Corrosive Substances
Class 9: Miscellaneous dangerous substances and articles

FAHMEZER: TR DASSE R I, BRI ERASR TALH Bk
ARifrs FRBSIGERIC. ANARF RS TR SRR R VR AR R

PR E S SR TG B ARIE: hazardous materials; fire department; spill
response; fire risk; dangerous good; disposal method; explosive cocktail; flammable vapor;
ignition source; flammable limit; natural ventilation; mechanical ventilation. 42 5)%4F &5
DL TV A3k £ B it 70 R 7 7%

BATE TAAPSE PR ERIR

BRI =/MF1E: While these definitions differ, they share the following characteristics of

an explosion:
* release of high pressure gases
* rapid expansion of gases
« formation of a pressure wave or blast wave of sufficient intensity to be heard
R ST RIS R S FURFAE A AR

Fires in oxygen-starved environments result in unburned fuel, “fuel vapor,” which is a

complex mixture of combustion gases, vapors, and aerosols suspended in the smoke. If the gas
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layer is hot enough (i.e., at its ignition temperature) it may immediately ignite when the
fuel-rich smoke layer mixes with air (thereby receiving adequate oxygen) when the smoke-filled

compartment or building is vented.

A backdraft is a situation which can occur when a fire's product-gases are starved of
oxygen; consequently combustion slows (due to the lack of oxygen) but the combustible fuel
gases (primarily CO) and smoke (primarily hydro-carbon free-radicals and particulate matter)
remain at a temperature above the fire-point of the fuel gases. If oxygen is re-introduced to the
fire, e.g. by opening a door (or window) to a closed room, combustion will restart, often
resulting in an 'explosive' effect as the gases are heated by the combustion and expand rapidly

because of the rapidly increasing temperature (see also flashover).

FAHMEZR: TR TR R S IEERE . IR AR EE AL, B

BB R G R R TR AR SRRt AR B AR dust
explosion; metal dusts; heat of combustion; dust clouds; flammability limits; pressure vessel;
supersonic flow; stagnation temperature; shock wave; optical density. 4z 1E it #2547 DA
J %} Backdraft Explosion [ EEfi# .

BNE BRKR

TR R A BB, S AR A RS ATD T AAR G R I RS v
PRk . A S R A AR = EE R A

Outside deliberate fire setting, fires that are caused by electrical appliances and
installations are the most common cause of fires in both industry and the home. There are a
variety of different ways that electricity flowing through equipment and installations can cause a

fire, these include:

Overloaded wiring — where the electric current flowing in the wires exceeds the rating of

the cables.

Loose wiring connections — the current flowing through the wiring encounters resistance at

the connection and generates heat.

Electrical ‘arcing’ (or sparking) — this generally occurs where wiring insulation has been

damaged by an external occurrence perhaps due to poor location
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2223 T R BEAT B AR KR B YE AN . The above-mentioned arcing faults are
‘uncontrolled’ whereas arc welding makes use of this energy release and is an example of

‘controlled’ arcing.

Poorly maintained equipment, unauthorized use or maintenance of electrical systems,
components and equipment, lack of formal and informal checks and inspections can all be

directly linked to causes of fires within the workplace.
FAHRSER: THRAKKIEE, R S KRR AR R AR AT
P A AR AR P AR B AL A OGRS - static electric hazards;

poor conductors; electrical charges; earth wire; arc welding; dust collector; grounding system;

free fall.

FHE BRAKRIFE

Exhaust
/ (Gas

—= Fresh
Air

= W

)

= zure 3.1 [Illustration of a fire development in a compartment (from Yung
and Benichou, 1999, reproduced by permission of the Fire

Protection Research Foundation).

FAHMSER: TREIUKKATNRHE, BRI SN RRKER SR, A
FUKRIKEI BL 58 R K RAT R 2] BRI 5o

HUEE S KR R R LS A RGe R B K SRE: . Important aspects of

Compartment fire.
I BUUEREM 5HESES

ESuR

[1] HEE 5. HPRETGEM]. sUEABaiam¥or, 2013.
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