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1. Intheduction te

Combustion

Substance + Oxggen —— EﬂeV‘%

Burning of a substance inthe presence of air (oxygen) o release enengy is
called as combustion. [t can be represerted as:

2, Classi{icaﬁon of Substaces

(Based on cqmbusﬁbill'tg)

21 Cobusﬁble
substances

o The substances that undergo

combustion easily
o Examples: Matchstick, petrol,

coal and paper

2.2, Non—ombusﬁble

substances

o The substances that

do ndt undergo combustion
. Emmples: Bricks, sand, iron

nails and glass
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3. Ignition Tempehatune i

. Igm“ﬁon Temperdlure is The lowest temperdture dt which a substance
calches fire,

[gnition temperdture of certain substances
=

Ag
& b

UWood: 260°C Petrol: 220°C

[nflammable substances
&

[nflammable substances ane the substances tht catch fire quickly dueto

LPG

their low ignition Temperdlure,

HYDROGEN

Petiral

The terms flammable and inflammable mean exactly the same thing,

Hgolv‘ogen

They are used for substances that can burn very easily, The tewm non-
flammable is used for substances thal canndt burn at all o are very difficult
to burn,
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1. Types of Combustion

4.1 Based onthe Supply of Oxygen

Combustion

__________________________________________

o Sufficient supply of oxygen
resulls in complete
combustion,

o Production of clean blue
flame,

o Production of carbon dioxide

and waler vapour,

Limited supply of oxygen
resufts in incomplete
combustion,

Production of yellow flame.

Production of carbon

monoxide and sodt (residue),

A process similarTo combustion occurs inside our body as well,
ft is respiralion,
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O
1. Types of Combustion———

4.2 Based on'the requiremert of External heat

Combustion
No external hedt External hedt source
source i required is required
- Spon‘(aneous e = == Qapial S ExPlosion —
The substance suddenly The substance burns The substance undergoes
bursts ito flames, rapidly To produce heat sudden reaction on
without any external = light. ignition To produce hea,

igm‘ﬁon source

light and sound,

 Combustionof | | Combustion of ' Combugtion of
Phosphorous a mailchstick firecrackens

‘ Sporitaneous combustion of coal dust has resutted in many disastrous

fires in coal mines,
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v

Outermost zone (Non- luminous zone)
- Hettest zone

- Tempem‘(uv‘e = 1400°C,

- Blue in colour.

- Comple‘(e combusTion occurs,

v

Middle zone (Luminous zone)

- Moalem‘(elg hat

- Tempem‘(uv*e = 1200°C,

- Yellow in colour.

- Incomple‘[e combustion occuns,

Tnnermost zone (Dark zone)

- |east hat zone

- Temperdture = 600°C.

- Black in colour.

- Corttains unburit wax vapours.

The substances that do ndt vaporize

while burring do ndt produce flames,

Charcoal burning
without flames

burning produce flames,

Kerosene ofl buv*ning with
flames in lamp

The substances which vaporize while

Sthuctune of Flame=——=
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b. Fuel

«  Fuels are the combustible substances that produce significart amount of
heal upon combustion,

o Solid fuels: Wood and coal

o Liquid fuels: Petrol and kerosene
o Gaseous fuels: LPG and CNG

All combustible substances are ndt fuels as some combustible substances
like paper and do ndt produce significarit amourit of heat upon combustion,

" Ogilkbe

«  An ideal fuel should have the following characteristics:

. Easg availability -

E l 69§ No undesirable
w conomica I v‘esidue

Releases large
amourit of heat
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O
. Calohific value ————

+  Calorific value is the heat energy (in kJ) produced on complete combustion
of 1kg of fuel.

Calovific value

Amourit of heat produced (kJ)
Mass of fuel (kqg)

Calovific value of various fuels

[
»

Calorific value
(kJ / kg)
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Cow dung Wood Coal Pevol  CNG LpG Hgaiv‘oge'n

cake

diesel,

kerosene

Calovific value is used the express the efficiency of a fuel
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Consehvation of (ossil =———

: Respiratory problems Carbon monoxide
i pollation (Asthma) poisoning
kel i 1

Due 1o unburt carbon
parlicles and
harmful gases

Due to unburit canbon Due to incomplete
pardicles combustion of fuels

Metﬁng of Glaciers

) . Due o carbon
ue o oxides of nitrogen, dioxide and

sulphur and carbon dther gases B

3ubmergmg of low—lgmg

coastal areas

Fuels like CNG ( Com ressed Natural Gas) and LPG (Liquefied Petroleum

Gas) are called cleomev‘ fuels as they produce the harmful products
in very small amous,
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1. Fine thiangle

A fire triangle represerits the three elemerits required by a fire needs to ignite,

Heat

A fire can be extinguished by removing ane or more of the elemerits in the fire triangle

Cut off the supply of air ( oxygen)
Cut off fuel
Reduce heait to bring down the temperature of the fuel below the ignition temperdtune

‘ In most of the cases, the fuel cannat be eliminated for extinguishing fire.
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A fire triangle

= represerils the Three
elemerils required by a
fire needsTo ignite

~/

Cutts off the supply of
oxygjen

"% (uts offthe supply

of oxygen

Gardoon dioxide

Reduces the
temperdlure of fuel
and cuts off the supply
of oxygen

Witer being heavier sinks
below the oil, and oil keeps
burning on the Top.

Wter may conduct
elecliicily and electrocute
the person Trying To douse
the fire,
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S
)
ubs‘(ances Y,

= Combustible
e substance temperdlure
Non-combustible \ N =

substance

Fire \
t iangle /)

w

Calovific

value y Fi:\e
Hanmful effects extinguishe
of burning a fuel
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