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Thewrmodtfnam'rcs deals with the amount of heat transper £

makes no Teperance as to how long the process
The vate of heat trarsger and temperature vosdation

occLot -

with time 1s deatd in heat transper. Heat transper 'S an ex-

tension of -Ehe'rmodgnamics, fhermod\yhamics does rot nclugle
time as a varuable where as heat transfer includes time asa
Varuable. |

Thermodynamics + Time — Heat transrel

Applications of Heat tTanspey:-
budding, Railwoay track. ete -

[.‘.] Civil Ehaineering-
transpormer, Motors. €kte

[2] Etectricas Engineerinﬁd
Purndces, Heat treatment. cte

[3J Metaﬂuxgicaj Eha}neeff’ng-

[u] Mechanical Enﬁ'r neering-

Modes Gr:___Hech transfger;

(1) Cond'uch'or}.'-

(20 convechion

(3) Racdahon.

Condouction

't |s a ml.Cl’OQcopf‘c phenomenoh_ The mechon.ism oF heat

tronsper dve to temperodune dipperence in a Stofionarwy Meddum.

IS kKnown as Condouction.
Conduvuction con occuo In golid ,.Ucbw'ds f 8ases. Ln

Solids conduckon IS duveto lathice vibrations 4 Free PRlouw OF €lecfron:
o COH.'S'.OI’\ OJ

where as In Aiguds £ gases ~Conduchon (g due t
| B

Molectdes.
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collision

(Liguid £ @, gas)

conductoen 1n Solids

No+t conducHon il
—cold plate noveu
T, Pl THONERR
37 3 buwt
Liguwd/qas et “Srops-
T P L‘-‘L /3:29 — s:&.-ah'oma_m:f '
4 mMolecuwe movd it Fluid
op
Ho pide T ol plare

There is Flow o molecules

So (+1S not conducton .

The aovernina earuah‘on
lacw | according to Pouriera¥ig@nsricsoddol Hon  heat transfrer is
directly preportion to arca

temperatione arad.ienr é%';) i-e.

QX A g—:—; 8ot 30°

- gl HED

Q= —kAdT oT= 30-80 =-ve
dx e

The -ve S;‘ffn s taken because to keep the heat tyanspey

pesitive in the direction o Rlow of heat



goc
T
%1
incutecho?
of & Flow
q= kAT 5@
(N CLHVE d"' -
HeT, Q= ppdT
" petld ply —ve a7
Q= —kAdT ,S.ﬂﬁ; keep the ( HT 5 Pasp;hue N o need to
dvy H.T +ve in the Muiply - ve Sﬁﬂj

direcbhon aF FP'C"PJ

Convection — _ . |
T+ is a mMmacyoscoplc phenomenon in this heat

transper Pluid pa>dicles themselves moves { caroey heat From

higher temp- to lowey temperatwre.

~anvecbion ,
= il

Foveced convech
on

Fluie Elow + hea

Coﬁvecb‘OD ’|S OF 'l:wo ¥ " yg;: A Conddh'en
: e b SEh o
(1) Natuwnal or Free co T S to
F [l ] UJ.-

(ii) Porced convection .

. Q= ppAaT
n natunal convection the heat tvansgrer Occuste due +o

denS"*—"j dipperence -
///\\ Hot an

P= PRT
P=censt. = FT= C&S‘bqnj';; JDT T \L
( atmespheric)



In porced convection the heat transper occwrs with the

help oF external agency like Fan or pump

Ex: b!owinﬂ of Food—
fa atn

| o2 Forced convection
-——' )

P i S T B e A R ST A T A

porced Convection

The aovernﬁna er:[/uaj-fon por convech'on IS 8?ven blj Newtens

law OoF Coofina ’ Qcco'rdine to this law-

= bhbACAT)
Q

convection

Area
NS -icient (It s not a property)
+than F71e€

As porced CLonvective ok

convecbive heat Eransge

Radiation :— :
Everg surpace above Zero kelvin (0k) emits suacliation

in the perns OF eleCtTo_rn_ag_?l_e_ﬁc___(i-’_Q\_!QS. £ fhexj trave| with

Speed R \l‘ghj-(ag;oB m/s) staddation emitted in the range of

o4 umm to loo Mm i.S Known as fhEI’mG_J qujaj—fon beQGL.USe

s Tange when abserb Jets Converted inte heat
r vadiakon IS 8?ven by Stepan-

1t ig in th
The 8overm'r\3 eqruaﬁoh Fe

boltzmonn law

l_E:O‘TL’/

o - Stepan boltzmann const: = S:67TXIO 2 kY



As o IS very small , nadlahive heat transper become

SignifFicant at higher temperature.

T = In kelvin.

i I | s 7veguired
Note! Fov conduction & convection material medivm 1's ez_?/ 1
re. nadiafive

cﬁpor radiation No materual, Medivm is. tequired

heat tvansger can talke place even N Vacuum.

Combined modes of heat transper:-

A plane slab exposed to hot 8qses:
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fowders law ofF Conduction !

Assumpthions
1. steady heat tyansger

2. 1- Dime nsional conduction.
3. Material IS homogewus ( constant densil:::f)
4. The bounding Surpaces ase Isothermal.

Fowdere law Is obtained Prom experiments conducted by

bl‘Ot. ﬂ(:c_o'rd_fr‘}ﬁ to QOLLTL}QYS' lawo

& = -KACi:.r
adx

k- is known as thermal c:orwductiv}t\rf

Thevmal ¢ conductivity (k)
Tt is nume}uc.d_,LLU

to an area of im?2 OF a slab of im thickness when two
ﬂc OT

ecp_m,! to heat transper

Faces ane maintained ot e JUpference ofF 1

- | 1m2.

P gion

Thermal C.onduc.hwtlj Tepreser‘d’ th
OF the medium +o transgper or conduct heakt- Greater +the

Sfﬁm‘p}cance oF k! aJo]l?L-y
e

thermal Conduchft-y, 8-req_l-e*r s the ab:.l«d:j or the rmediom
to transfFer heat.

Dipreyence belween thermal Conduchvity and Specipic heat-

Specipic_heat 7¥epresents the ability of a medivm to abserh

or store heat whereas thermal cend

ab‘:l}t\-j op the medium to transfger heat -

ucHvity vepresents the

Do ’i waker }
k. 80-6 W/mk I 0-608 Ei
C oYys L IB"U/}:ggi -




Promn the table it can absorb though Imon is good

Conduator OF hea,t bu;" H: f‘S a bad meclbuom 'EO Store heat

Sim).la'n.i.tj though water IS 8ood medivm to absorib Or store

heat but ik is a bad medivm to transfrer heat-

Thermal CondUchfty ofF Solids '—
Tn Solids the conduchon IS due to
lattice Wibrations & free plow of electrons

k " kLa_,th‘ce + KE’E’CETon
Vibratien J,
Phtton electronic Conduction

conduction -
Tr case oF metallic selids as the avadakbi ity OF Free e
more therepore a thermal conduchvity oF metallic Solids s high.

s

With increase i

e *
the the thermal condu
INCrease n tempera

e oo
b‘j the thermal conductivit g © N Pan rmetallic Solids Inerease wikh

increase in temperatune.”

p ik
) k{:Ko(I*—BtJ any

Where ki s thermal Conduch‘w'tj ar t temperatore

Ko = Is thermal Conduch’vfﬁcj of 0° and B IS

-_—

Coeppicient which depends -on material.

Gererally For metaltic Solids B> —ve siee £T Ke

Non- Metclluc Solids B — +ve [v tte 1 k7



