CH # 11 HEAT
HEAT:


“Heat is a form of energy which flows from hot body to cold body.”
Since heat is a form of energy therefore unit of heat is Joule.

THERMOMETRY:
“The art of measuring temperature is called thermometry.”
TEMPERATURE:
“The degree of hotness or coldness of a body is called temperature.”
SCALES OF TEMPERATURE:
There are three numerical scales for temperature measurement.
I) Celsius
II) Fahrenheit
III) Kelvin
RELATION BETWEEN SCALES OF TEMPERATURE:
9
5
TK = TC + 273
TF = 5 TC + 32
TC = 9 (TF − 32)
THERMOMETER:
“The instrument used to measure temperature is called thermometer.”
It works on the principle of expansion of liquid on heating.
TYPES OF THERMOMETER:
1. ORDINARY LIQUID-IN-GLASS THERMOMETER:
Working:
When heated the liquid expends and rises in tube.
Range:
The liquid is glass thermometer commonly used in laboratory has temperature range of100C to 1100C.
2. CLINICAL THERMOMETER:
DEFINITION:
“Thermometer, which is used to find temperature of human body by placing the bulb under
tongue or in armpit, is called clinical thermometer.”
WORKING:
When bulb of thermometer is placed
under tongue the mercury expends and
rises through bend in capillary. This bend
help to stop backward movements of
mercury after the removal of
thermometer from patient’s mouth.
In this condition scale gives the
temperature of the patient. On jerk
mercury return to the normal position.

3. MAXIMUM AND MINIMUM THERMOMETER:

DEFINITION:
“Thermometer which is used to record maximum and minimum temperature attained at a
particular place of certain period of time is called maximum and minimum thermometer.”
WORKING:
Expansion or contraction of the Alcohol in tube A due to variation in temperature causes of
movement of the mercury thread. Due to this one or other index is pushed up or down by
the mercury and reached to the extreme position over a period of time.
TRANSFER OF HEAT:
“Flow of heat from one to another point is called transfer of heat.”
The transfer of heat from one point to another takes place by three different processes.
* Conduction *Convection *Radiation


CONDUCTION:
It is a process in which heat transfer takes place because of molecular vibration and
collision. Molecules do not leave their position. Energy is transfer from molecules to
molecules, from point at high temperature to point at low temperature. SOLIDS are
heated by conduction of heat.

APPLICATION OF CONDUCTION OF HEAT:
1. Ice Box:
Ice box has a double wall made of tin or iron. The space between the two walls is
filled with cork or felt which is poor conductor of heat. They prevent flow of outside
heat into the box, thus keeping the ice from melting.
2. Woolen clothes:
Woollen clothes have fine pores filled with air. Air and wool are bad conductor of
heat. Thus the heat from the body does not flow out to the atmosphere. Thus the
woollen clothes keep the body warm in winter.
3. Double doors:
In cold countries windows are provided with double doors. The air in the space
between the two doors forms a non conducting layer and heat cannot flow out from
inside the room.
4. Tightly fitted stopper:
When a stopper fitted tightly to the bottle is to be remained, the neck of the bottle is
gently heated. It expands slightly on heating. Since glass is bad conductor of heat,
the heat does not reach the stopper. Thus it can remove easily.
5. Davy’s safety lamp:
It is one of the most important applications
of conduction of heat. The principle of Davy’s
safety lamp can be understood from a simple
example:
Wire gauze is placed over a Bunsen burner is
lit above the wire gauze. The gas coming
from the burner is lit above the wire gauze.

A flame appears at the top surface of the wire gauze.
The gas coming out from the burner below the wire gauze does not get sufficiently
heat for ignition.
The reason is that the wire gauze conducts away the heat of the flame above it and
so the temperature at the lower surface of the gauze does not reach the ignition
point.
In Davy’s safety lamp, cylinder metal gauze of high thermal conductivity surrounds
the flame.
When the lamp is taken inside the mine, the explosive gases present in the mine are
not ignited because the wire gauze in the form a cylinder conducts away the heat of
the flam of the lamp.
The result is that the temperature outside the gauze remains below the ignition
point of the gases. In the absence of the wire gauze the gases outside can explode.


CONVECTION:
It is a process in which transfer of heat takes place because of the actual movement
of molecules. Molecules move, after receiving heat energy, from points at high
temperature to points at low temperature. LIQUID & GAS are heated by convection.

APPLICATION OF CONVECTION OF HEAT:
1. Ventilation:
From health point of view every living room of a building should be provided with
ventilators near ceiling. Due to respiration of the persons sitting or sleeping in the
room gets warmer and hence is less dense. It rises up and goes outsides through the
doors and windows. Thus the convection of air is maintained.
2. Trade winds:
At the equator the surface of the earth gets heated more than at the poles. This
result in the movement of the warm air from the equator to the poles of the cold air
moves towards the equator. Because of the rotation of the earth (From west to east)
the air in the northern hemisphere seems to be coming from north east instead from
north. In the south hemisphere the air from the south poles appears to be coming
from south west. These winds are called Trade Winds because in old days these
winds were used by traders for sailing their ships.
3. Land and sea breezes:
Land is better conductor of heat than water. Hence in day time the land gets hotter
in the sea. The air above the land becomes warm and rises up being lighter and air
above the sea surface moves towards the sea shores. These is known as sea breeze,
thus convection setup.
During night lands become cooler than water and so the warm air over the surface of
water in the sea rises up. The air on the land near the sea shore begins to move
towards sea side and called land breeze.


RADIATION:

It is a process in which heat energy travels from one point to another through
vacuum. For conduction and convection some material medium (Solid, Liquid or Gas)
is required but for radiation no material medium is required. During this process
heat travels in the form of electromagnetic waves.
APPLICATION OF RADIATION OF HEAT:
1. Differential air thermo scope:
Galileo invented the thermo scope in 1606 to
record the changes in temperature according
to the pressure on the water below.
Definition:
“It is a device used to detect radiations of heat
of different intensities.”





Construction:
It consists of two identical glass bulbs A and B,
which are connected by a narrow glass tubing having the shape of U-tube.
The space above the levels of the tube contains air.
When the bulbs are at the same temperature there is no difference in the level of the
acid in the limbs.
The bulb A is coated with the lamp black so that it may completely absorb the heat
radiation falling.
Working:
Now the bulb A is exposed to heat radiation. It absorbs whole of the radiation falling
on it, as a result the air in the bulb A gets heated expands and passes down the acid
in the limb. Thus we have a difference in the level of the liquid in the two limbs.
2. Boy’s Radio micrometer:
“It is a device used to detect radiations of heat of different intensities.”





Construction:
It is a combination of a moving coil galvanometer and a thermo couple.
It consists of a single loop of silver or copper wire A.
The lower ends the wire are soldered to a copper disc which is coated with lamp black.
Working:
The disc is exposed to heat radiation and as a result thermoelectric current is
produce in the couple made of bismuth and antimony and begins to flow in the wire
A. hence we get a current in the galvanometer. The deflection produced in the
galvanometer can be measured by using lamp and scale arrangement.

THERMO FLASK:
“A thermo flask is a device where all the three modes of transfer of heat are applied.”
Construction:
 It consist of a double walled glass bottle.









The inner surface of the outer wall and
outer surface of the inner wall are
lightly polished.
The space between the walls is
evacuated and scaled.
The whole system is enclosed within
the metal case which is provided with
a cork at the bottom and a pad of felt
at the neck for safety.
Glass is a poor conductor of heat
whereas air, cork, felt etc are bad
conductor of heat.
Hence they prevent any loss of heat
due top conduction.

Working:
 When a hot liquid is kept in the bottle,
it remains hot for a long time.
 Any heat radiation coming from hot
liquid is reflected back from inner
surface of the outer wall.
 The heat from the liquid cannot flow
out through conduction and convection because of the empty space between the walls.
Advantages of thermo flask:
Because of the highly polished surfaces and the empty space between them any heat energy
through radiation, conduction and convection cannot be reached the liquid. Hence liquid
inside the bottle neither will be able to lose heat hence hot will remain hot and cold will
remain cold.
THERMAL CONDUCTIVITY:
“The amount of heat conducted in one second through a meter cube of substance whose
opposite faces are maintained at a temperature difference of 1OC.”


S.I unit of thermal conductivity is J /OC.m.s

EXPRESSION FOR THERMAL CONDUCTIVITY:
The amount of heat “∆Q” conducted is directly proportional to area “A”, time “∆t” and
difference of temperature “∆T”; it is inversely proportional to the thickness “∆L”.
Amount of heat is directly proportional to Area,
∆Q α A ___________ (1
Amount of heat is directly proportional to Time,
∆Q α ∆t__________ (2
Amount of heat is directly proportional to Temperature,
∆Q α ∆T___________ (3
Amount of heat is inversely proportional to length,

∆Q α
By combining eq 1, 2, 3 and 4 we get

1
___________ (4
ΔL

∆Q α

A. ∆t. ∆T
∆L

∆Q = K.

A. ∆t. ∆T
∆L

Where “K” is the known as constant of proportionality or coefficient of THERMAL
CONDUCTIVITY.
COEFFICIENT OF THERMAL CONDUCTIVITY:
“The amount of heat flowing per second across the opposite faces of a cube of unit size
whose faces are maintained at the difference of temperature equal to 10C or 1K.”



It depends on the nature of a substance.
It is large for metals and small for non metallic solids, liquids and gases.

UNIT:
In S.I system the unit of coefficient of thermal conductivity is Jm-1K-1S-1.
THERMAL EXPENSION:
“All substance expands on heating and contract on cooling. This phenomenon is known as
thermal expansion.”
EXAMPLES OF EXPANSION IN SOLIDS:
1. A metallic lid experiment:
 A metallic lid tightly fixed on a jar loosened by running hot water over it.
 As the temperature of the lid increases it expands more than the portion of the jar
under the lid hence loosening take place.
2. A hole in metal plate:
 If a hole is made in a metal plate and then heated, the size of the hole increases
because of its expansion.
 The inner edge of the plate forming the hole is metallic and hence expends on heating.
 This results in the increase in the size of the hole.
3. Ring and ball experiment:
Take a metallic ball which passes
through a ring.
 The ball is heated through a
relatively long range of the
temperature.
 The ball is again tried to pass
but no use.
 This shows that the ball has
expand on heating.


TYPES OF THERMAL EXPANSION:

1. Linear thermal expansion.
2. Volumetric thermal expansion.
1. LINEAR THERMAL EXPENSION:
“The expansion only along LENGTH of a body is known as linear thermal expansion.”
EXPRESSION FOR LINEAR THERMAL EXPANSION:
If “∆L” represents the change in length of a rod whose initial length is L 1 when its
temperature is changed by “∆T” then:
Change in length is directly proportional to original length.
∆L α L1___________ (1
Change in length is directly proportional to change in temperature.
∆L α ∆T___________ (2
By combining above equations.
∆L α L1∆T
∆L = α L1∆T
Where “α” is known as co-efficient of linear Thermal Expansion.
CO-EFFICIENT OF LINEAR EXPENSION:
“The fractional change in length per unit change in temperature is called co-efficient of
linear thermal expansion.”
α=

∆L
L1 ∆T

UNIT OF CO-EFFICIENT OF LINEAR EXPENSION:
The unit of co-efficient of friction is K-1 or 0C-1.
EXPRESSION FOR FINAL LENGTH:
If ‘L2’ represents the final length and “∆L” represents the change in length then,
∆L = 𝜶L1∆T
L2-L1 = 𝜶L1∆T
L2 =-L1 + 𝜶L1∆T
2. VOLUMETRIC THERMAL EXPENSION:
“The expansion only along VOLUME of a body is known as volumetric thermal expansion.”
EXPRESSION FOR VOLUMETRIC THERMAL EXPANSION:
If “∆V” represents the change in volume of a rod whose initial volume is V1 when its
temperature is changed by “∆T” then:
Change in volume is directly proportional to original volume.
∆V α V1
___________ (1
Change in volume is directly proportional to change in temperature.
∆V α ∆T
___________ (2
By combining above equations.

∆V α V1∆T
∆V = βV1∆T
Where “β” is known as co-efficient of volumetric Thermal Expansion.
CO-EFFICIENT OF VOLUMETRIC EXPENSION:
“The fractional change in volume per unit change in temperature is called co-efficient of
volumetric thermal expansion.”
β =

∆V
V1 ∆T

UNIT OF CO-EFFICIENT OF VOLUMETRIC EXPENSION:
The unit of co-efficient of friction is K-1 or 0C-1.
RELATION BETWEEN CO-EFFICIENT OF LINEAR THERMAL EXPANSION AND CO-EFFICIENT
OFVOLUMETRIC THERMAL EXPANSION:
The relation between α & β is:
β = 3α
DERIVATION FOR β = 3α:
Let L1, b1 and h1, be the length breath and thickness of the block after heating temperature
becomes ∆T and length thickness and breath L2, b2 and h2. Let ∆L, ∆b and ∆h be the
respective increase on heating.
We know that:
L2 = L1 (1 + α ∆ T)
b2 = b1 (1 + α ∆ T)
h2 = h1 (1 + α ∆ T)
By multiplying above equations,
L2 x b2 x h2 = L1 (1 + α ∆ T) x b1 (1 + α ∆ T) x h1 (1 + α ∆ T)
L2 x b2 x h2 = L1 x b1 x h1 (1 + α ∆ T)3
Since L x b x h = V
V2 = V1 (1 + α ∆ T)3
V2 = V1 (1 + 3α ∆ T + 3α2 ∆ T2 + α3 ∆ T3)
Since α is very small therefore 3α2 ∆ T2 + α3 ∆ T30
V2 = V1 (1 + 3α ∆ T)
V2 = V1 + 3α V1 ∆ T
V2 – V1 = 3α V1 ∆ T
∆V= 3α V1 ∆ T
We know that ∆V = βV1∆T, put it in above equation,
βV1∆T = 3α V1 ∆ T
β=

3αV1 ∆T
V1 ∆T

β = 3α or α =

β
3

APPLICATIONS OF THERMAL EXPANSION:
In many applications of thermal expansion bimetallic strip is used.
BIMETALLIC STRIP:
“Bimetallic strip is a strip which is formed by
combining two metal strips having different thermal
conductivities.”
APPLICATIONS OF BIMETALLIC STRIP:
1. Bimetallic thermometer:
Definition:
“This thermometer consist of bimetallic strip in the form of a long spiral used to
measure the temperature.”
Construction:
The end of spring is fixed with one end and the other
end is firmly joined to a pointer which moves over a
scale which is calibrated to measure the temperature.
Working:
When a temperature rises, the spiral turns are more
tightened because of the different amount of
expansion of the strips forming the given bimetallic
strip.
This result in the movement of the pointer on the
calibrated scale which reads the temperature directly.
2. Bimetallic thermostat:
Definition:
“A device which is used to control the temperature is called thermostat.”
Construction:
A bimetallic strip can be incorporated to an electric circuit to serve as thermostat. A
bimetallic strip is connected to an electric appliance.
Working:
When current flow through the
heating element of the
appliance its temperature rises
and attains a value at which
the bending of the bimetallic
strip is so larger that the
electric contact is broken and
the current ceases to flow. This
result in the fall of temperature which reaches such a value that the bimetallic strip
straightness to close the circuit again. The heating element is switched on and
bending on the bimetallic strip starts again, the process of on and off is repeated and
the temperature is controlled that is temperature range of heater is fixed.

3. Bimetallic fire alarm:
Definition:
“Fire alarm is a device which gives siren on
fire alert.”
Construction:
One end of the bimetallic strip is fixed and
the other is free. A 6V battery is connected
between a metallic contact and the fixed end
of the metallic through an electric bulb and
electric bell. The metallic contact in kept just
above the free end of the bimetallic strip.
Working:
When a fire takes place, temperature rises. The bimetallic strip bends and touches
the metallic contact. As a result currents begin to flow in the circuit due to which the
bulb glows and the bell begins to ring giving an alarming signals of fire.

ANOMALOUS EXPANSION OF WATER:
INTRODUCTION:
Thomas Charles Hope (21 July 1766 – 13 June 1844) was a Scottish physician and chemist
shows that water reaches its maximum density at 4°C.
HOPE’S EXPERIMENT:
“The normal and anomalous behaviour of water with temperature is demonstrated by an
experiment called hope’s experiment.”
PROCEDURE:
 A long metal cylinder is taken
 It carries a circular trough around it in the middle.
 Two thermometers are inserted, one near the top and other near the bottom of the
cylinder.
 Cylinder is filled with water.
 Trough carries a freezing mixture of salt and water.
DEFINATION:
Bodies expend on heating and contract on cooling. Water also contracts when it is cooled
from a certain higher temperature up to 4oC. But if it further cooled below 4oC to 0oC
instead of contracting it expends. This Abnormal expansion is of water is while cooling from
4oC to 0oC is known as Anomalous expansion.
When heated from 00C to 40C:
Water contracts.
When heated from 40C to 100C:
Its expansion is normal like the expansion.
When cooled from 40C to 00C:
Water expands.

REASON FOR ANOMALOUS EXPANSION OF WATER:
Water has maximum density at 4oC, because it occupies minimum volume at 4oC. Above and
below 4oC its density is low. That’s why water expends between 0oC to 4oC.
EFFECTS OF ANOMALOUS EXPANSION OF WATER:
Advantages or useful effect of anomalous expansion of water:
 If the atmospheric temperature falls below 4oC, the water at the surface expends,
becomes lighter and does not sink. This helps fish and other forms of marine life to
survive in winter season.
Disadvantages or harmful effect of anomalous expansion of water:
 During the rainy season, a lot of water seeps through the numerous cracks fissures in
rocks. In winter expends on freezing. The rocks are therefore subjected to higher
pressure and are broken up.
 In colder climates, the water supply pipes open to the atmosphere burs, when the
atmospheric temperature falls below 4oC, if precautionary measures are not taken.
This is because water in the pipes expends, and exerts enormous pressure on the
walls causing damage to the pipe.
BOYLE’S LAW:
“The volume of a given mass of a gas is inversely
proportional to its pressure provided the temperature is
kept constant.”
If V and P stands for volume and pressure of a gas
respectively, then:
1
Vα
P
1
V = (constant)
P
PV = Constant
If a gas has different sets of pressure and volume then,
P1V1 = P2V2 = ………. = PnVn = Constant
The value of constant in Boyle’s law depends on the mass of the gas.
CHARLES’S LAW:
“The volume of a give mass of a gas directly proportional to is absolute temperature
provided pressure is kept constant.”
VαT
V = (Constant)T
If V and P stands for volume and pressure of
a gas respectively, then:
V
= constant
T
If V1 and V2 are the volume of the gases and
temperature T1 and T2 then,
V1
V2
=
= constant
T1
T2

CONCEPT OF ZERO VOLUME OF GAS:
Since the volume varies directly with temperature, the graph plotted between these
quantities is straight line. If the straight line obtained is extended, it cuts the temperature
axis at -2730C. Where the volume of the gas if existed is zero. A gas with zero volume is
intangible concept. A gas with zero volume cannot exist because gas is a kind of matter
which occupies space. As a matter of fact the gas is liquefied much before reaching this
point and hence Charles’s law cannot be applied.
ABSOLUTE ZERO TEMPERATURE:
“The temperature of -2730C or 0K on absolute scale of temperature is called absolute
temperature.”
Absolute Zero Temperature According To Charles’s Law:
“According to Charles’s law absolute zero is the temperature at which the volume of a gas
should be zero.”
Absolute Zero Temperature According To Kinetic molecular theory:
“According to kinetic molecular theory of matter absolute zero is the temperature at which
all the molecules of the material body cease to move.”
GENERAL GAS EQUATION:
An equation relating volume, temperature and pressure is called general gas equation:
According to Boyle’s law:
1
V α (When temperature is constant)
P
According to Charles’s law:
V α T (When pressure is constant)
On combining Boyle’s law and Charles’s law:
Vα

T
P

V = (Constant)

T
P

PV = (Constant) T







PV
= Constant
T
The value of constant depends on the mass of the gas expressed in moles.
For One mole the gas constant has a particular name THE UNIVERSAL GAS CONSTANT.
Gas constant is denoted by R.
The value of gas constant is: R = 8.31 J/mol.K
For “n” number of moles the value of gas constant becomes “nR”.
PV
= nR
T
PV = nRT

The above equation is known as general gas equation.
Another form of general gas equation is:
P1 V1
P2 V2
=
= constant
T1
T2
HEAT CAPACITY:
“The quantity of heat required to produce unit change in temperature is called heat
capacity.”
∆Q
Heat capacity =
∆T
 Unit of heat capacity is J/K or J/ oC.
SPECIFIC HEAT:
“The quantity of heat required to change the temperature of unit mass of a substance by 1 oC
or 1K.”
Mathematically:
It is experimentally found that the amount of heat required is directly proportional to both
the mass and rise in temperature of the substance. Thus if ΔQ is the amount of heat added
to raise the temperature of m Kg of a substance through ΔT then,
ΔQ α ΔT
ΔQ α m
ΔQ = CmΔT
∆Q
Specfic heat = C =
m∆T
Where Constant ‘C’ is known as specific heat capacity.
 S.I unit of specific heat is J/Kg.K.
 Water has the highest specific heat of 4200 J/Kg.K.
DEPENDENCY OF SPECIFIC HEAT CAPACITY (C):
 It depends on the nature of substance and is entirely independent of its mass and the
rise in temperature.
 If value of C is small for substance, the heat needed will also be small.
 If value of C is large for substance, the heat needed will also be large.

EXAMPLE OF SPECIFIC HEAT:
If we take 1Kg of water and copper each and heat them through 1K, then the heat energy
needed for water is nearly 11times as larger as for copper.
 In other words if we give same amount of heat energy to water and copper having
same mass, then the rise in temperature of copper will be more than that of water.
 The copper will be heated quickly as compared to water.
ADVANTAGES OF HIGH HEAT CAPACITY OF WATER:

1. Hot water bottles:
The use of hot water bottles to keep warm. This is due to the ability of hot water to
store a large amount of energy.
2. Good store of internal energy:
High specific capacity of water means that water needs a lot of heat energy to warm up.
Warm water has a good store of internal energy.
3. Moderate climate of coastal areas:
The lost of a large amount of heat energy causes only a small drop in the temperature
of water. This is the reason why the temperature of the sea rises and falls very slowly.
The daily temperature variations are thus smaller near coastal areas. For the same
reason coastal areas and island keep cooler in summer and warmer in winter compare
to inland areas.
Thus due to high specific heat capacity of water the coastal areas have moderate
climate throughout the year.
4. Circulating liquid:
The higher specific heat of water and its cheapness and availability accounts for its use
as the circulating liquid in central heating system and as a cooling liquid in car engines.
LAW OF HEAT EXCHANGE:
“The quantity of heat lost by the hot body is equal to the heat gained by the cooled body.”
If A and B are two bodies which are in thermal contact, body A is at higher temperature
then,
Heat lost by body A = Heat gained by body B
(ΔQ)lost = (ΔQ)gain
CAmAΔTA = CBmBΔTB
Heat lost by hot body = Heat gain by cooled
body

Where,
CA = Specific heat of body A,
mA = Mass of body A,
ΔTA = Fall of temperature of Body A,

CB = Specific heat of body B
mB = Mass of body B
ΔTB = Rise in temperature of Body B,

Example:
 Consider two bodies A and B which are in thermal contact.
 According to this law body A which is at higher temperature will lose more heat and give
it to B.
 Whereas the body B which is at lower temperature will lose less heat and give it to A.
CALORIMETER:
“The branch of heat which is concerned with the measurement of heat is called calorimeter.”

LAWS OF FUSION:
 Every substance changes its state from solid to liquid at particular temperature (at
normal pressure).
 During the change of state the temperature remains constant.
 One kilogram of every substance needs a definite quantity of heat energy to change its
state from solid to liquid. It is called the latent heat of fusion of the substance.
 Mostly substances show increases in their volumes on melting for example wax, ghee.
While few substances show decreases in their volume on melting for example ice.
 Melting point of those substances which show decrease in their volumes on melting, are
lowered with the increase of pressure whereas melting points those substances which
show an increases their volume are increased with increase of pressure.
LATENT HEAT OF FUSION OR LATENT HEAT OF FUSION OF ICE:
“The amount of heat required transforming 1kg of a solids or ice at its melting point
completely into a liquid at constant temperature or 00C is known as latent heat of fusion.”
VALUE OF LATENT HEAT OF FUSION OF ICE:
The experimental value of latent heat of fusion of ice has been found 3.36 x 10 5 J/Kg. It
means that 1Kg of water at 00C is completely frozen to ice, the same amount of heat given
off to it.
If ΔQ is the amount of heat needed to melt m Kg of ice at 00C completely to m Kg of water at
00C then,
ΔQ = mL
𝐿=

∆𝑄
𝑚

Where L is the latent heat of fusion of ice.
LATENT HEAT OF VAORIZATION:
“The quantity heat required to transform 1kg of a substance in liquid state completely into
gas at its boiling point is known as latent heat of vaporization.”
Example:
When water at 00C is heated its temperature can rise up to 1000C which is the boiling point
of pure water at atmospheric pressure. Further heating does not change the boiling point.
By absorbing heat the boiling water changes its state from the liquid to gaseous or steam.
The temperature remains constant till the whole water is converted to steam. The heat
added is termed as latent heat or hidden heat.
VALUE OF LATENT HEAT OF VAPORIZATION OF WATER:
The experimental value of latent heat of vaporization of water has been found to be 2.26 x
106 J/Kg.
The same amount of heat energy is given off when steam condenses to water at 100 0C.
EFFECT OF PRESSURE ON MELTING POINT (REGELATION):
“Melting point of a substance that’s expends on freezing decreases with an increase in the
external pressure, it means that if pressure is increased on the surface of a such a substance
then it will melt at low temperature, if the increased pressure is removed, the liquid freezes
again at its real freezing point. This phenomenon is known as Regelation.”

EVAPORATION:
“Liquids change into vapours at all temperatures. The phenomenon of change of liquid into
vapours without boiling is called evaporation.”
FACTORS AFFECTING OF EVAPORTION:
Rate of evaporation depends upon the following factors.


Nature of liquid:
The lower the boiling point of a liquid, the rapid will be its evaporation.



Surface area of a liquid:
The greater the surface areas of a liquid, the greater will the evaporation.



Temperature of surrounding:
Higher the temperatures of the surrounding air, rapid will the evaporation.



The movement of air:
Evaporation increases due to the movement of air.



Degree of saturation of air:
The greater the degree of saturation, the lesser will be evaporation.



Decreases of pressure:
Decrease of pressure increases evaporation.



Increase of temperature:
Increase of the temperature of the liquid also results an increase of evaporation.



Dry air:
Evaporation takes place rapidly if the air is dry.

