Thermoll pProrerties of mocter

|

(1) Heat iS the form of
envergy.

(2) Transeerred £rom high teme.
to the lower teme water.

(3) measured iv calorie or joule.

TEMPERATURE

(1) Quantity which measured
thedegree of hotnvess or
coldvess of a bodYy iS called
Temperature.

(2) S.\. UNit iS Kewvin (K) dimension,
(2’ AL oc L -T1T Y o COCPP OP
Al o A% volumertric expansion,
N Vo - ivitial volume
CONVERSION FORMULA ° of cuboid

K-273 °C °F-32
100 100 180

Livear ExPanNSioN

(1) ExXPANSION IV ONLY
one direction or

a iS Coess of
Livear exPanSiovy
L=Llo (1 + aAT)

THERMAL eXPANSION

Tendency of matter to
change itS Share, area
aNd volume S Salid to
be thermaol expPansion

J

volumertric Exe

(1) Twree dimenSioNval
exPaNSioN of Solids.
(2) V=Vo(l+ YAT)

-
sueereticial/ Areat
exPanNSioN
o 0 ) . ] . )
- (1) ExPaNSioN of SolidS IV two dimenSion.

2a=
Ao -

a=C

oNd Vo

oC =

GIroiPh 0f LrriPle POING
of water

Ao (1 + BAT), B - coesticient o

areol expansion,

Nitioll area of plate.

B =20

oeff of Livear expension

\____ RelationsShip between Coesficient
of LiNvear exPanNSionN, areoll expPoanNsioN

lumetric expansion:-
E=goroc:[3:Y:1 :2:3

2
Latent Heat of fuSiov

The aMouNt of heat required to
oNe k9 MmaSS of SubStance from
SolidS to Liquid or vice - versa.
-Q=mL¢

Le - Latent heat of fuSion.
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Pressure(atm)

> Normal Boiling
: Paint :

0,006 . Gas

Point
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Latent heat of varoriSationN

The amount of heat reavired to
chanvge 1 k9 mass of SubStance

HEAT CAPACITY

AMOUNL 0f healt SuPPlied to
OV obJect to Produce o
UNit chaivge iV itS temeerature.

S.l. UNit iS Joule Per kelviv (i/K)

SPECIFIC HEAT

(1) Amount of heat reauired
to raise the temeerature
of UNit MmaSS of SubsStance
bY vNitY

1 do
() C-—t

(3) Unit iS U/7kg

MOLAR SPECIFIC HEAT

(1) AMmoUNL of heatt reaquired to
raise the temeerature of 1
mole of a 9aS bY 1oC.

(2c-190_¢

ndt n
N = Number of moles,
(3) S.l. UNiL iS J/mol

THERMAL CAPACITY

(1) Heat rrequired to raise
the temeerature of the
SubStawnvce bY 1oC.

(2) Q = mc.

M- MOISS of SubStance,
C - specific heat of
the SubStance

LATENT HEAT

1) AmounNt of Heat required

to change the Phase of the
SubStance at conStant
temeerature.

(2) @ =mL,

L - Latent heat,
M - MASS of SubStance

dQ

“The rate of heat LoSS bY the bodY iS dT
directly pProportuioNal to the temeerature
difference of the bodY anvd Surroundinvgs.

A

Transcer of heot evergy from
0 bodY at higher temeerature
to a lower temeerature.

CALORIUMETRY

Ty

Heait 10SS bY the hot bodY =
Heat daiv bY the cold bodY

« M1C1 (T2 - T) = M2¢2 (T - T2,

m.c.T, + m,c,T,
m, + m,

T:

T iS equilibrivm Temeerature.

Volume of 1 kg of water ( cm?3)

1€ materiol of bodY iS

Same (C1 = C2),
- m, T, + m,T,

m, +m,

I maSs of bodies iS eaval.

Mmlz=mM2:=m,
- c T +¢c,T,
C,+cC,

if bodies are of Same

materiol avd eauol masses

T:ﬂ+n

Thermol stress

IN

The exPoNSioN or contractioN
occurs iV SolidS due to chanvge

iv temeerature develoers
comperessive stress

c thermal = Y a AQ

Y - Young modulvs,

o« - Coess of Thermal exe,

AQ - temp. difference.

Thermaol exPanNsionN iNv Liauid

From Liquid to vaweor or
vice - versa.
-Q=mLy,
LV - Latent heat of

0,00 0,01 100,00

Temperature(°C)

373',99 > vaPorization.

v

: i o2
The chanvge iv volume of Liduid 93
relative to vessel: g o3
AV, =VY, AT 592
@ 2 9902
> U cam

Yorp - aPParent Coefs of volume
exXPANSioN.

coefticient of reat

W

(1) whewn temperature of water
ivcreases £rom 00C to 4oC,

the densSity of water also
iNvcreases and reaches the
Mmaximum vallve ot 4YoC

y y
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Law of coolivg

AT(°C)

Time (minute)

Radiation iS o mode of
—— heat transeer iv which
the heat iS tranvseer :
from one PlLace to .
anNother without ‘
heativg o¢
ivtervenivg medivm

|
Reflectivg Power

r — r
Q

Qr = AAMOUNt of thermal
radiation,
Q = totall amount.

|
AbSorving Power

a — a
Q
I

TranvsSmittivg power

_Q

X
0 1235678910
Temperature

(1) Heat will flow £rom hot
enNd Lo the cold end bY
MEeOaNS of oScillatioN of
particles but pParrticles
buL Particles do vot leave
their origival pPoSition.

(2) medivm iS vecesSary.

(3) Rave of heoatt trawseer iS Stow

(1) Heawt iS carried bY mobile
particles From the body.

(2) Rate of heatt transeer iS Stow
iv free convvection anvd high iV
forced Convection

X
of 1.2 3 4 5 6 7 8 9 10 Q

Temperature’c

RelatioNy betweenN
raoaNndt. r+a+t=1

seectral emission
Power (€E)),

_ Energy
Area x time x wavelength

A

Uwit S J/m?2

Total emisSive Power
iS total aamount o¢
heat evergy emitted
pPer unNit time

E =]3Ehd7»

EmiSSivity S defived as
the ratio total emissive
Power of o bodY to the
totall emissive power

of the block body.

___practical

e=
o _o L block
coefficient of -
aPPOrenNt expPanSioN
v = 2 Vaoparen when the bodY i iV
2V xAQ thermal equitivrivm

with the surroundivg

the emissivity s

equoll to the

. abSoretivity bodY increases, the
exPanNsioN MAXIMUM iNtenSity
v AV . oc= e, o¢ —» absorptivity Shift towards
= VxAQ e - emissivity shorter wavelength.

whewn the tempe-
racture of the block

“ Rote of heat (oSS
bY the bodY iS
directly proeort-
iONOIL Lo the
fourth power
of itS abSolute
temeeracure.”



