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TEMPERATURE

» Temperature is a macroscopic physical quantity related to
our sense of hot and cold.
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An Initative by SR ISTICH

* THE NATURAL FLOW OF HEAT IS FROM HIGHER TEMPERATURE TO LOWER TEMPERATURE, I.E.
TEMPERATURE DETERMINES THE THERMAL STATE OF A BODY WHETHER IT CAN GIVE OR
RECEIVE HEAT.

o FSHT F UTHide YadE 3= J9ATE & A5 g a6 giar &, 3ruTa agars R g &ir
I FRufa a RuRaFtar Fag ssar e A o)

Reading on any scale - lower fixed point (LFP)
Upper fixed pomt (UFP) - lower fixed pomt (LEP)

= constant for all scales
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An initative by TR ISTICH

Temperature Scales

' The Kelvin temperature scale is also known as thermodynamic scale. The Sl unit of
\temperature is the kelvin and is defined as (1/273.16) of the temperature of the
triple point of water. The triple point of water is that point on a P-T diagram where
the three phase of water, the solid, the liguid and the gas, can coexist in

equilibrium.
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An Initative by SR ISTICH

In addition to Kelvin temperature scale, there are other temperature
scales also like Celsius, Fahrenheit, Reaumur, Rankine, etc. Temperature
on one scale can be converted into other scale by using the following
identity

C—0° H-A~320 K\VA 273.135

1Q0° =0% 212%—=32% " 373.13 =273.15
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An Initative by TR ISTICH

Temperature Scales
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An Initative by SR ISTICH

Different temperature scales :

Name of the | Symbol for | Lower fixed | Upper fixed = Number of divisions
scale each degree | point (LFP).{ point (UFP) on the scale

Celsius ;& 0°C 100°C [00
Fahrenheit F 32%F 212% 180
Kelvin K 273.15.K 373.15K 100
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When matter is heated without any change in it's state, it usually expands.
According to atomic theory of matter, asymmetry in potential energy curve is
responsible for thermal expansion. As with rise in temperature the amplitude of
vibration increases and hence energy of atoms increases, hence the average
distance between the atom increases. So the matter as a whole expands.
Thermal expansion is minimum in case of solids but maximum in case of gases
because intermolecular force is maximum in solids but minimum in gases.

Solids can expand in one dimension (Linear expansion), two dimension
(Superficial expansion) and three dimension (Volume expansion) while liquids
and gases usually suffers change in volume only.

Linear expansion : I = [3(1 + aA8) = Al = loaAG

/9310414677 @ - G
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Thermal Expansion
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Superficial (areal) expansion :

‘Thermal expansion refers to a fractional change in size of a material in
‘response to a change in temperature. This includes... changes in area
‘compared to original area ( AA/A0Q) called areal expansion or
'superficial expansion changes in volume compared to original volume
( AVIVO) called volumetric expansion or cubical expansion

IR TR agA # aR@da & Fare 7 v arHd F SR A F JTAH
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Relation between coeff of superficial expansion and
coeffof linear expansion:-

AA= BAAT
For 1°Cchange, length changes from 1cm to (1 + a)cm
Therefore, initial area, A; =1cm?

= (1 + a)*
AA =4, ~ A, =2a
Or, =2«

-1 9310414677 @ - 0
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Application of thermal Expansion in Solids

Bi~metallic strip : Two strips of equal length but of different materials (different coefficient of linear expansion) when join
together, it is called "Bi-metallic strip” and can be used in thermostat to break or make electrical contact. This strip has the

charactenistic property of bending on heating due to unequal linear expansion of the two metals. The strip will bend with
metal of greater a on outer side,

Befora hoating
s handle motal 1 (braan)

Mol 2 Jdran)
Sars 1 5 Aftor heating
C e

+The bimetallic strip is used in control devices.

*The spiral strip is used in air conditioning thermostats.

*The helix strip is used for process application such as refineries, oil

‘burners, tyre vulcanisers efc.,

@m0
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Effect of temperature on the time period of a simple pendulum

A pendulum clock keeps proper time at temperature 0. If
temperature is increased to 0' ( > 0) then due to linear
expansion, length of pendulum increases and hence its time
period will increase.

Fractional change in time --mndd._:. 3.7
AT 1 Al
T oc \/l_ e e
? (2N )
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Pendulum Model t= 0.05s
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* Due to increment in its time period, a pendulum clock becomes slow in summer

and will lose time. Loss of time in a time period AT=% aldldT

* The clock will lose time i.e. will become slow if 8'>8 (in summer) and will gain
time i.e will become fast if 6' <0 (in winter).

» Since coefficient of linear expansion (a) is very small for invar, hence pendulums
are made of invar to show the correct time in all seasons.

« YA THY AT & I & FHOT, T Sse w3 iaar:
WHY &Y S| v wEY e S angdreia DV = 1/2 ti

o B FHT @Y 290 i) B el &Y smeely 3T g > o (T #) 3t gHg v
mmThq%q(Hﬁ?’fﬁ)a?ﬁMI

- I IE® Rear &1 9on® (0) R & e age siere, safov aaft Alwat A
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An Initative by SR ISTICH

| When a rod whose ends are rigidly fixed such as to prevent expansion or contraction, undergoes a change in
 temperature due to thermal expansion or contraction, a compressive or tensile stress is developed in it. Due to this
| thermal stress the rod will exert a large force on the supports. If the change in temperature of a rod of length L is

' A@then
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Error in scale reading due to expansion or contraction:-

If a scale gives correct reading at temperature 6. At temperature ¢'(>0)
due to linear expansion of scale, the scale will expand and scale reading
will be lesser than true value so that,

I FIE Tl AT9HIA q 9T Fat Df3ar 2ar g dama &
@ REa & FIor a19H717q (> q), 97717 T RETR
8131 3T &er i3 @&t 7177 & F# 8191, 3@farw
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:Some other application:-

» When rails are laid down on the ground, space is left between the ends
of two rails

o ST TAHIA 1 [de1 ST 6, AT ElLe @ NI & e 57918 aa St
&

' The transmission cable are not tightly fixed to the poles
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Test tubes, beakers and cubicles are made of pyrex—glass or silica because they have very low
value of coefficient of linear expans:on of coefficient of linear expansion

B 2Ya, AN IR FIRF TRFFTAH T [Aferdr & 351 gid & #ifa 373 a5 Haw
W%W%ﬁ%mimwgﬁmmm#

The iron rim to be put on a cart wheel is always of slightly smalier diameter than that of wheel

allg 3 Rt &1 st & YIg O3 ST Sileil QIR @ HeTael §HIT SIET ST gl ¢

* A glass stopper jammed in the neck of a glass bottle can be taken out by warming the neck of

the bottle.
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Thermal Expansion in Liquids

* Liquids do not have linear and superficial expansion but these only have
volume expansion.

*» Since liquids are always to be heated along with o vessel which contains
them so initially on heating the system (liguid + vessel), the level of liquid in
vessel falls (as vessel expands more since it absorbs heat and liquid expands
less) but later on, it starts rising due to faster expansion of the liquid.

(. 9310414677 @ - 0



https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us

Initative by JTARISTICH

-y SAFALTA.COM

r—
—J

5
i
EE
i
§F Eeppers
mmm o
EEE £xECETEEE

|

@m0

- 9310414677


https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us

4 SAFALTA.COM

An Initative by TR ISTICH

* PQ — represents expansion of vessel

* QR — represents the real expansion of liquid.

* The actual increase in the volume of the liquid= The apparent
increase in the volume of liguid + the increase in the volume of the!
vessel.

* Liquids have two coefficients of volume expansion.
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An Initative by TR ISTICH

Co—efficient of apparent expansion (y)

It is due to apparent (that appears to be, but in not) increase in
the volume of liquid if expansion of vessel containing the liquid
is not taken into account.
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An initative by TR ISTICN

Co—efficient of real expansion (y)
It is due to the actual increase in volume of liquid due to
heating.

I IINN
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An initative by JTARISTICN

Thermal expansion of liquids

Volume between A and B is equal fo the
cubical expansion of the glass container.
Volume beiween B and C is the actual or real
expansion of the liquid.
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An Initative by TR ISTICH

'Change (apparent change) in volume in liquid relative to
vessel is...

AVapp = V(Yreal _yvessel)A9=V(Vreal- 3(1")A9

o = coefficient of linear expansion of the vessel
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Different level of liquid in vessel
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Anomalous expansion of water

Generally matter expands on heating and contracts on cooling. In case of
water, it expands on heating if its temperature is greater than 4°C. In the
range 0°C to 4°C, water contracts on heating and expands on cooling, i.e. ¥
is negative. This behaviour of water in the range from 0°C to 4°C is called
anomalous expansion.This anomalous behaviour of water causes ice to
form first at the surface of a lake in cold weather. As winter approaches, the
water temperature increases initially at the surface. The water there sinks
because of its increased density. Consequently, the surface reaches 0°C first
and the lake becomes covered with ice. Aquatic life is able to survive the
cold winter as the lake bottom remains unfrozen at a temperature of about
4°C. At 4°C, density of water is maximum while its specific volume is
minimum. M ITNCT
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https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us

< SAFALTA.COM

An initative by TR ISTICN

(. 9310414677 @ - e



https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us

nnnnnnnnnnnn

g1l &1 fAvd R

HTHATN G HIHT ITH gled G $olcdl & 3R 33T 8l G7 [AFSAT e It @
HIH H Tg TTH et 9T STl & IR SHHT ATIHT4 ° C F HEFEH 0 °
C &4 °C qFHH AT H §27T 93 GIat FT HeAaer 3N 35T 8l 9T Serar &,
YT A AFRIHF £10 ° C 84 ° C. aFHE AT 5 GIt 3 59 JagR F'
[AYH QTR FET ST & Il & 55 [QEH TG 3 FIRUT 38 & HIGH
H ST 1 TAg IR TTH Ggot d FT [AAT giar & dfaa) & #0313 &1
It T ATTHTT I H TAg I3 T AT &1 39 d8c gefcd & FRUTTgT
FT GleA) 3 ST B AT, IR Uge 0 R Sfegay 5@ vgT st &
IR ST ab & &F Tt &) TAhT HaeT 33 F HGH H AT g #H
HETH & FgIf SHeT T ol 17T 4 23 Sfowad & drdHiT 937
HIRTIITIEAT 8 4 AT B a2z oy, Gr 7 gacad HOFTH & STdla
SHFI [GRISE HIAT ~Ze7TH & 1

) 9310414677 & - 0



https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us

- 9310414677

~¢ SAFALTA.COM

An Initative by SR ISTICH

)

>

1000.45 4

1000.304

1000.25 4

f water (an

S 1000.204
1000.154
1000.104

1000.05 4

Volume of 14g

1000.00

0

1

2 3|4)s & 8 9
Temperature®C

19

X

fwater ( g2cm™)

Density of

y
1.0000 4
i
L
'
]
0.99994 ‘
L]
'
'
1
'
”'l,llll);;< :
]
L)
]
)
L)
e .
U‘uth)‘ - :
'
'
i
'
\
0.9‘,‘9" T lf rr v Ll Ll > "
0 Bi4 % 6 7 B 9 10

Temperature °C

@m0



https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us

— SAFALTA COM

nitative by JIARISTICH

(. 9310414677 @ - 0



https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us

4 SAFALTA.COM

An Initative by TR ISTICH

MODE OF HEAT TRANSFER

Heat is a form of energy which transfers from-a body at higher temperature to a

body at lower temperature. The transfer of heat from one body to another may

' g

take place by any one of the following modes:-
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Conduction of Heat
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Conduction
The process in which the material takes an active part by molecular action and energy is
passed from one particle to another is called conduction. It is predominant in solids.
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Convection
The transfer of energy by actual motion of particle of medium from one place to another is

called convection. It is predominant is fluids (liquids and gases).
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Radiation

Quickest way of transmission of heat is known as radiotion. In this mode of energy tronsmission, heat is tronsferred from
one place to another without effecting the inter-venning medium,
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Figure 2--Conduction, Convection, and Radiation

Conduction Convection
Energy is transferred by direct contact. Energy is transferred by the mass motion
of molecules.

Cool

Warm

Hot

Rij(.’ fation
Energy is transferred by electromagnetic
radiation.
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Heat Transfer due to
Temperature difference

Due to free electron or vibration
motion of mokcules

Heat transfer in solid body (in
mercury akso)

Slow process

Irregular path
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Convection

Heat transfer due to density
difference

Actual metion of particles

Heat transfer i fluids (Liquid +

gas)
Slow process

Irregular path
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Radiation
Heat transfer with out any
medmm

Electromagnetic radiation
Al

Fastprocess 3 x 10°* m/sec)
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éThermaI conductivity (K) :

| It's depends on nature of material.

Order of thermal conductivity Ag > Cu > Au > Al

SI Unit :- JS™Ym~ 1Kk [N XS
Dimension:-M*L1T3@~1
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« For an ideal or perfect conductor of heat the
value of K = o

* For an ideal or perfect bad conductor or
insulator the value of K= 0

* For cooking the food, low specific heat and
high conductivity utensils are.most suitable.
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APPLICATION OF THERMAL CONDUCTION

1. Inwinter, the iron chairs appear to be colder than the wooden chairs.

| 2. Cooking utensils are made of aluminium and brass whereas their hgndles are mode of wood.

-ven'

4. We feel warm in woollen clothes and fur coat.

| 5. Two thin blonkets are warmer than a single blonket of double the thickness.

6.Birds often swell their feathers in winter.
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THERMAL RESISTANCE TO CONDUCTION

If you are interested in insulating your house from cold weather
‘or for that matter keeping the meal hot in your tiffin-box, you
‘are more interested in poor heat conductors, rather than good
‘conductors. For this reason, the concept of thermal resistance R
‘has been introduced.
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CONVECTIONS

Convection requires a medium and is the process in which heat is transferred from one place to
i other by actual movement of heated substance: The type of convection which results from

difference in densities is called natural convection (for example, a fluid in a container heated
through its bottom).
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Phenomena Based on convection Land and sea breezes:-

!- The heat from the Sun is absorbed mare rapidly by land than by sea-
| water. Moreover, the specific heat of land is low as compared to that
| of sea~water. Consequently, the rise’in temperature of land is higher
as compared to that of sea~waten #0 sum—up, land is hotter than the
sea during day time. As a result of this, the colder air over the sea
blows towards the land. This js caffed sea-breeze.

'* At night, air blows from land towards sea. This is called land breeze.
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Formation of trade winds:-

The surface of Earth near the equator gets heated strongly. So, the air in contact with the
surface of Earth at the expands and rises upwards. As a result of this, a low pressure is
created at the equator.
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At the poles, the air in the upper atmosphere gets cooled and comes down. So, a
high pressure is created at the poles. Due to difference of pressures at the poles
and equator, the air at the poles moves towards the equator, rises up, moves
the poles and so on. In this way, a wind is formed in the atmosphere.
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The rotation of the Earth also affects the motion of the wind. Due to anti-
clockwise rotation of Earth the warm wind blowing from equator to north drifts
towards east. The steady wind blowing from horth—Earth to equator, near the

f*-«,}l_,’((,{{' oy'cartn,.is called trade wind.
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fSome important points:-

'* Natural convection takes place from bottom to top while forced
convection in any direction.
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» In case of natural convection, convection currents move warm air
upwards and cool air downwards. This is why heating is done from base,
while cooling from the top.
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An Initative by TR ISTICH

o Natural convection is not possible in a gravity free reg:on such as a freely falling lift or an orbiting satellite.
TEATES0T HEFT 817 NFTH &F § HIGH FHT AR § A7 FGTT 0§ 197 rof) [Fe 7 TR&AT 3T

'* Natural convection plays an important role in ventilation, in changing climate and weather and in forming land

1) 9310414677

and sea breezes and trade winds. : _ : , ,
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The forced convection of blood in our body by a pump (heart) helps in keeping the temperature of body
constant. g _
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GOLDEN KEY POINTS

For heat propagation via-convection, temperature
gradient exists in vertical direction and not in
horizontal directjon.
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Most of heat transfer that is taking place on Earth
is by convection, the contribution due to
conduction and radiation is very small.
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THERMAL RADIATION

' The process of the transfer of heat from one place to another place
‘without heating the intervening medium is called radiation. When a
'body is heated and placed in vacuum; it loses heat even when there is
'no medium surrounding it. The heat can not go out from the body by
ithe process of conduction or convection since both of these process
require the presence of a material medium between source and
qurrounding objects. The process by which heat'is lost in this case is
‘called radiation. This does not require the presence of any material
'medium. HATIIC
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IT IS BY RADIATION THAT THE HEAT FROM THE SUN REACHES THE EARTH.
RADIATION HAS THE FOLLOWING PROPERTIES:-

7 RfFvor ganT & & g4 & ##t geat aw agadt § Rfawora
fArafaf@aaqord -

‘1. Radiant energy travels in straight lines and when some object is placed in
the path, it's shadow is formed at the detector.
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| Itis reflected and refracted or can be made to interfere. The reflection
or refraction are exactly as in case of light.
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AnInitiative by JTHRISTICH

Intensity of radiation follows the law of inverse square.

fTor Y aar 3 33 & Fraw FTuea FET

Thermal radiation can be polarised in the same way as light by
transmission through a nicol prism.
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An Initative by TR ISTICH

| All these and many other properties establish that heat radiation has
nearly all the properties possessed by light and these are also
electromagnetic waves with the only difference of wavelength or
frequency. The wavelength of heat radiation is larger than that of
visible light:
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TWO TYPES OF THERMAL RADIATION

Plane Radiation

I

 Diffuse Radiation

IR

Radiations which are incident ona | hlcid'cg}g.,ﬁ;op,xt_lg&s,grface at all angles
surface at certain angle -
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An Initative by SR ISTICH

When radiation passes through any medium then radiations slightly
absorbed by medium according toits absorptive power so

£

temperature of medium slightly increases.
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Aninitative by TR ISTICH

In order to obtain a spectrum of radiation, a special prism used like KC/ prism,
Rock salt prism Flourspar prism. Normal glass prism or Quartz prism can not be
used (because jt absorbed some radiation).
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An Initative by SR ISTICH

RADIATION INTENSITY MEASURED WITH A SPECIFIC DEVICE
NAMED AS BOLOMETER.
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An Initative by TR ISTICH

Heat radiation are always obtained in infra-red region of
electromagnetic wave spectrum so they are called Infra red rays.

Thermal radiations is incident-@n a surfdce, it exerts pressure on the
surface, which is known as Radiation-Bressure

Basic Fundamental definitions

Energy Density (u)

The radiation energy of whole wavelength (0 to «) present in unit
volume at any point in space is defined as energy density.
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Absorptive power or absorptive coefficient 'a‘:-The ratio
of amount of radiation absorbed by a surface (Q) to the amount of radiation

incident (Q) upon it is defined as the coefficient of absorption. It is unitless
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An Initative by TR ISTICH

Spectral absorptive power of a surface at a

specifice wavelength L is defined as the rate of absorption of
radiation of wavelength of a range L to L + dL per unit area of
the surface compared with that of a surface coated with lamp
black (blackbody) for the same range under similar conditions.
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tative by TR ISTICH

Emittance (or emissive power) is the total
amount of thermal energy emitted per unit area per unit
time for all possible wavelengths. ... The energy emitted
at shorter wavelengths increases maore rapidly with

temperature.
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AnInitiative by JTHRISTICH

The spectral emissive power is defined for a
given surface area. The spectral emissive power is the
ratio of radiant energy to the area multiplied by time and
a unit wavelength. The wavelength taken for the

calculation of this is lying in a patticular range or a unit
wavelength.
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An initative by R ISTICN

The @€MISSIVILY of the surface of a material is
its effectiveness in emitting-energy as thermal ...
"Low-E windows" with transparent

low emissivity coatings emitdess thermal
radiation than ordinary-windows.
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e by STRISACH

Absolute emissivity or emissivity.-Radiation energy given out by a
unit surface area of a body in unit time corresponding to unit
temperature difference w.r.t. the surroundings is called Emissivity.

E=¢0T4
= total flux

= “effective emissivity”
o is a constant

T = temperature in Kelvin

9310414677 @ a
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An Initative by TR ISTICH

A black body or blackbody is an idealized physical body that
absorbs all incident electromagnetic radiation, regardless of frequency or

angle of incidence. The name "black body" is given because it absorbs
radiation in all frequencies, not because it only absorbs.

OF AT IR 1 el mais) v igel silfas e @ st gl
IT GSHAT 3 HI0T 1 TETE &0 [941 73] aear Rgga
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An Initiative by SR ISTICH

GB = gray or general body,
IBB = Ideal black body

a) No unit
b) For ideal black body e = 1
c)range 0 <e <1

-1 9310414677 @ - 0


https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us

7 SAFALTA.COM

An initative by TR ISTICN

Spectral, emissive, absorptive and transmittive
power of a given body surface

Due to incident radiations on the surface of a body following phenomena occur
by which the radiation s divided into three parts:-
(a) Reflection (b) Absorption (c) Transmission

g + Qq.'

; e
 ont \' | g | -

m%mwﬁwﬁwwmé?mmm#
fare@ ganT RIFvor 1 ded 371 A [371515 [T ST 6 -
(V) GRTacdaT () HaTergor(H) eratAmeR ssnen

(. 9310414677 @ - 0



https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us

—¢ SAFALTA.COM

An Initative by TR ISTICH

Reflection coefficient is a parameter that describes how
much of a wave is reflected by an impedance discontinuity in
the transmission medium. It is equal to the ratio of the
amplitude of the reflected wave to the incident wave, with each
expressed as phasors.

Q.
Q
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Reflective Coefficient r =
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An Initative by TR ISTICH

The Absorption Coefficient. he absomtion coeficientdescries how
much light of a given color is absorbed by a material of a
given thickness. ... It has units of 1/cm (1/length),

because it describes the amount of light absorbed per
thickness of material.

Absorptive Coefficient, a = %_

(. 9310414677 @ - G
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An Initative by TR ISTICH

The transmission coefficient /s a measure of how much of
an electromagnetic wave (light) passes through a surface or an
optical element. ... Either is calculated by taking the ratio of the
value after the surface or element to the value before.

Q,

Transmittive Coefficient t = —

Q
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An Initative by TR ISTICH

ideal Black Body

For a body surface which absorbs all incident thermal radiations at low
temperature irrespective of their wave length and emitted out all
these absorbed radiations at high temperature assumed to be an ideal
black body surface.

The identical parameters of an ideal black body is given by

a=a=landr=0=¢t,e

Foerry's wheal black Hody

. 9310414677 @ - 0
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The nature of emitted radiations from surface of ideal black body
only depends on its temperature

a) The radiations emitted from surface of.jdeal black body called as
either full or white radiations.

b) At any temperature the spectral energy distribution curve for
surface of an ideal black body is'aélweays continuous and according to
this concept if the spectrum -of a heat source obtained to be
continuous then it must be placed in group of ideal black body like
kerosene lamp; oil lamp Heeting filament etc.

(. 9310414677 @ - °
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There are two experimentally ideal black body
a)Ferry's ideal black body
b)Wien's ideal black body.

At low temperature surface of ideal black body is a perfect
absorber and at a high temperature it proves to be a good

emitter.

An ideal black body need not be black color.
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Stefan's Law

The amount of radiation emitted per second per unit area by
a black body is directly proportional to the fourth power of its
absolute temperature.

«When a body cools by radiationthe cooling depends on :

(i) Nature of radiating surface ; greater the emissivity (e), faster will be the cooling.

(ii) Area of radiating surface : greater the area of radiating surface, faster will be the cooling.
(iii) Mass of radiating body : greater the mass of radiating body slower will be the cooling.

(iv) Specific heat of radiating body : greater the specific heat of radiating body slower will be
the cooling.

(v) Temperature of radiating body : greater the temperature of radioting body faster will be
the cooling. ¥ jictl
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Application of Newton's law of cooling 3 et il
- . . . . "o WIS NP0 anct entted
To find out specific heat of a given liquid £ 5 raction
If for the two given liquids their volume, radiating % :
surface area, nature of surface, initial temperature are 5 .

allowed to cool down in @ common environments then
rate of loss of heat of these liquids are equal.

Spectral Energy distribution curve of
Black Body radiations
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Wein's Displacement Law

states that the blackbody radiation curve for
different temperatures peaks at a wavelength
inversely proportional to the temperature

=b/ T, where:/ is'the aforementioned

peak waveler 1gth or gL,
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Latent heat or Hidden heat

When state of a body changes, change of state takes place at constant temperature [melting
point or boiling point] and heat released or absorbed is Q=mL where L is latent heat. Heat is
absorbed if solid converts into liquid (at melting point) or liquid converts into vapors (at boiling
point) and heat is released if liquid converts into solid or vapors converts into liquid.
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Latent heat of fusion

It is the quantity of heat (in kilocalories) required to change its
1 kg mass from solid to liquid state at its melting point. Latent
heat of fusion for ice : 80 kcal/kg = 80 cal /g.
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Latent heat of vaporization

The quantity of heat required to change
its 1 kg mass from liquid to vapour state
at its boiling point.
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The quantity of heat required to change its 1 kg mass from
liguid to vapour state at its boiling point.

Latent heat of vaporisation for water 536 kcal/kg = 536 cal/g
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Change of state
Melting

Lonversion or solid 16t jte at constant
temperatur Known s [

R TG 93 S w1 7 ST T
EGIRT fQeere & &9 # ST ST 8 |

ol -



https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us
https://www.safalta.com/
https://play.google.com/store/apps/details?id=com.safalta.app
https://www.facebook.com/safaltaonline/
https://www.youtube.com/channel/UCVEOPV40fE_Ci23WFaNl78A
mailto:https://www.safalta.com/contact-us

—¢ SAFALTA.COM

An Initative by TR ISTICH

D .‘lou"; ;-_:10‘. .
Boiling
Evaporation within the whole mass of the liquid is called boiling.
Boiling takes place at a constant temperature known as boiling point.
A liquid boils when the saturated-vapour pressure on its surface is

equal to atmospheric pressure. Boiling point reduces on decreasing
pressure.
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Heat required to change unit mass of liquid into
vapour at a given temperature is called heat of
evaporation at that temperature
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Sublimation
Direct conversion of solid in to vapour state is
called sublimation.
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Heat of sublimation

Heat required to change unit mass of solid directly into
vapours at a given temperaqture Is-called heat of sublimation
at that temperature...

Camphor and ammonium chloride sublimates on heating in
normal conditions.

A block of ice sublimates, into.vapours.on-the surface of moon
because of very~very low pressure on its surface
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Condensation

The process of conversion from gaseous or vapour
state to liquid state is known as_condensation. These
materials again get converted to vapour or gaseous
state on heating.

" Yl = Y Aoy ct
Hoar frost
Direct conversion of wapaurs into solid & called hoar frast., This process is just
reverse of the process of sublimation. Ex.:-Formation of snow by freezing of clouds.
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Phase of a substance

Each substance has three phases it can change into; solid,
liquid, or gas'Y. Every substance is in one of these
three phases at certain temperatures. ...

Melting: The transition from the solid to the liquid phase.
Freezing: The transition from the liquid phase to the

solid phase

-1 9310414677 @ - 0
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Phase diagram
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Characteristics of Phase diagram

a) Different phases of a substances can be shown on a phase
diagram.

c¢) A phase diagram helps to determine the condition under which the
different phases are in equilibrium.

d) A phase diagram is useful for finding a convenient way in which a
desired change of phase can be produced. '
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Phase diagram for water

The phase diagram for water consists of
three curves AB,/AC & AD meeting each
other at the point A;these curves divide
the phase diagram inte'three regions.
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Phase diagram for water
(Scale are not linear)

At the triple point solid,
liquid and vapour phases
are all in equilibrium
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Region to the left of the curve AB and above the curve
AD represents the solid phase of water(ice). The region
to the right of the curve AB and above the curve AC
represents the liquid phase of water. The region below
the curves AC and AD represents the gaseous phase of
water (i.e. water vapour). A curve on the phase
diagram represents the boundary between two phases
of the substance.
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An Initative by TR ISTICH

Significance of triple point of water

Triple point of water represents a unique condition and it is used to define the
absolute temperature. While making Kelvin's absolute scale, upper fixed point is
273.16 K and lower fixed point is 0 K. One kelvin of temperature is fraction of
the temperature of triple point of water.

FPhase Diagram of Waler

Critical Point

Pressure, atm.

0.01
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AnInitative by JTARISTICH

Heating Curve

If to a given mass(m) of a solid, heat is supphed at constant
rate and a graph is plotted petween-temperature and time as
shown in figure is called heating.cuyve
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An Initative by SR ISTICH

boiling

fomt (heat is suplied at constant rate )
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