The*rmodgnam'rcs deals with Ehe amount OF heat transper &£

makes no Teferance as to hotw leng the prvocess OccLot-

The vate of heat trarsper and temperature vodation
with time |s deatlt+ in heat tyransger. Heat tYansper 1S an ex-
tension of fhEYmodgmmics, fhermodyr\qrnics does ot nclude

time as a varuable where as heat transfer includes time asa
Varuable. :

Thermodynamics + Time — Heat transrer

Applications op Heat transpey'-

[4] civil Engineering- budding, Rauwoay track. ete-
[2] Electricau Engir\eerincj_, transpormer, Motors. ete

i . t_
[3] ME&G-Utha}caJ Eha}neerr,ng- Furnaces, Heat treatment. cte

[u] Mechanical Encj}ﬂeer'm?‘

Modes of Heat transpeid

(1) Conduction - 2
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(2) Convechon . h LCAEHING

(3) Radiations. CLLLT

Cc’ﬂduct fon

Tt is a microscopic phenomenon. The mechanism of heat

transper duve to tempevotune dipperence in a Stohonarwy Mealum.

——.

IS kKnown as Conduction.

Conduction con eccuon in Sold ,.lJ'cls,w'ds £ 80593. Ty

Solids conduchon IS dJueto Llathce vi brahons cfl Free Rlow OF elecfyon.

where as In Aquids { gases cconduchon |'s due to coll'Sfon oJ
SEm—— a7

Molecules.
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conductHen in Solids
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} J molecuwe movd _L Flujd
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There i1s Flow o molecwes

So 1tiS not conduchon .

The 8overnin3 ea[(uah‘on
law | Qccovding to Pourie v» Hon heat tvansfger is
djmch.ﬁ preportion to arncal .

temperatioe arqdjenf é%&) i-e.

Q x A9 -
T 8oc¢ 0°¢c
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Q = "-kF\Q’__T/ oT= 30-80 =-ve
dx >Te—T;

The —ve sign s taken because to keep the heat tyanspey

positive in the direction o Rlow of heat
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Convection — .
Stifs @ macrosgcople phenomenon In this heat

transper Pluwid pa>dicles themselves moves 4 carvey heat Bvom
higher temp- to lowey temperajrute.

Fluid Flow + hea ',‘.;DnVECHOﬂ!
: e Porced conved
on
Convection Is of two g
. Conduh'on
(1) Natuwral or Free cor g A=) | T Frve to

(i) porced conv ection.
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Tn porced convection the heat transpger occurs with the

heLp ofF external q_aenuj like pan or pump

Ex) b'owinﬂ OF Food™

Forced convection

pOTCEd Convection

W 3-""”“”3 equation for convection 'S 8?ven by Newtens

law oF Coofina ) Qcco‘rcﬁhg to this law-

| = hA(aT)
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Radiation :—
Everg surpace above Zero kelvin (ok) emits sadiation

in the Porm of electyo magnetic Wwoves £ Hwe;.j Liauel Lolth
—— d

Speed or light (3x 08 mys) rtaddation emitted in tnhe range of

04 MM to l1ooMm is known as thermal Tadiaken becauvse

s Tange when obserb gets Converted irre heat-
r vadiakon IS 8‘rven by Stepan-

itis in thi
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ps o is very smal, nadiehive heaf transpey become

qum‘picon}- at higher temperatuse-*

T = In kelvin.

Le. nadiative

<[3por radiaHon No matesual, Medivm is. tequived

heat transger can take place even In vacvum.

Combined modes of heat transper:-
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Cowders law of Conduction !

Assumphions'
1. steady heat transger

2. 1- Dime nsional conduction.

3. Material 1S homO&'emwus( constant density)

4. The bounding Surpaces asne Isothermal.

Powdere law Is obktained Prom experiments conducted by

biot , ﬂcc_o'rd_(r‘aa to Pouwrders |awo
Q=-kadT
dx

k- is known as thermal Cor“nduct‘f\f}tj
Thermal conductivity ! (K)

T+ s nume:oca.u.{.! ecy.mJ +to heat transrer
to an area o i1m2 OF a Slab of im thickness twhen two
Faces arne maintained
1k.

Onit oF K Is —>

* - Ll ; ] J-
Sigrupicance of K. nn-r i
Thermad conduchvVvity Tep'reser‘d‘ the a.b;lnby

OF the medium to trgnsper or conduct heat: Greater the

thermal conduchvity, greater Is the abiliy of the mediuom
to transper heat.

Dirreyence belween thermal Conduchivity and Specipic heat-

Specipic_heat 7epresents the ability of a medivm to abserp

or Store heat whereas thermal cend uchivity ¥epresents the
ability op the medium to transper heat -
ryansger
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Lyomn the table it can absorb though iron is 800d
Conductor o bheat but 't s a bad medium to Store heat
Sim).lo.m,lﬂ though water s 8°°d medlium to absortb Or Store
heat but ik s a bad medivm +o transrer heat

Thermaj. Conduaﬁvfty of Solids '—
In setids the conduchion IS dve *o

lattice Wibrations & free plow of electrons

TS T D alecivon
Vibration ‘Jj
¢ iec Conduvction
Photon electronic
conduction .
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Trn case oF metallic solids as the avadalbi by OF Free e

more thererore a thermal coraduch'vii:\tj op metallic Solids s h_;ﬂh,
crature lathce vibrabtions 15
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Where ki Is thermal Conducb‘w'tj atr t temperature

Kp= Is thermal Conduc{-i'vfﬁg af 0°%°c and B I8

-

Coerpicient which depends ‘on material.
- |'=e- 'ET k-f:\L

GeneTaJ.L\-j For metallic SoldS B =5 —vg

Non- Metcllic Solids B— +ve [ale LT KT



Material "k (W/mk) ' Material K (W/mi) (
Diamond 2300 (Highest) RByick 0-72
Copper
L i - Glassweol 0.04 3
Silvey L29
ar 0-02¢
Gold LY
Aluminum 237 - | Glass wool 0oy
Cinswlator) .

Note s, A 8°°d electyi cal conductor I8 always a 8°°d thermal

conductoy butr a good thermal conducktor need not be

a.lwcrt{s 3006* electrical conductor.
2. The thermal conductivity of diamond is the highestof known
material this s becavse diamond has hfghj:f Oatgaru'séd
Ca'udsi:a.!.u ne Strouctune. o

bserved [rom experiments

the densﬁrg decreases and henée “Lhe thermal conducf’f\!ii‘ﬂ OF

a Liquid is decreases with increase in termperature.

Kscua 7 Kb'q,w'd> kgasj

‘f_"liverma,l Conducﬁvif:rj OF 80365 L=

With incregse In tem peratuie the k-E

increase and because ©F this Co lLigions coLll also increase

ases with increase In temperature

therepore incase oFf

the thermal Conduchvity Is incveases.

K-E = ’amvz i %]c‘T'



