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Course Overview:
This course is an introduction to the principal concepts and methods of heat transfer. The
objectives of this integrated subject are to develop the fundamental principles and laws of heat
transfer and to explore the implications of these principles for system behavior; to formulate the
models necessary to study, analyze and design heat transfer systems through the application of
these principles; to develop the problem-solving skills essential to good engineering practice of
heat transfer in real-world applications.

Course Outcomes:

CO. NO. | Cognitive Level Course Outcome
1 Synthesis&Desien Understand the basic modes of heat transfer & Determine
y & Thermal Conductivity.
Compute temperature distribution in steady-state and
2 Synthesis & Design | unsteady-state heat conduction & Determine Stefan Boltzmann
Constant.
Understand and analyse heat transfer through extended
3 Synthesis & Design | surfaces. &Estimate heat transfer coefficient & Measure heat
transfer coefficient in free convection
. . Interpret and analyze forced and free convection heat transfer
4 Synthesis & Design &To Study and Compare LMTD and Effectiveness
5 Synthesis & Design Understand the principles of radiation heat transfer and basics

of mass transfer

.Course Outcome Mapping with Program Outcome:

Course

Outcome

Program Outcomes (PO’s)

CO. NO.

Domain Specific (PSO) Domain Independent (PO)

Course
Outcome

PO1 | PO2 PO3

PO4 PO5 PO6 PO7 PO8 PO9 PO10 | PO11 | PO12

co1

Co2

Co3

co4

C05

Co6

Average

o NINV]w|lw|lw]|w
o Nl ININ|Iw]N
o NN IN|ININNS

o WIN|lw]lw|lw]|w

o Rl IR |||
o o|lo|lo|o|lo ]| o
o olo|lo|o|lo | o
o olo|lo|o|lo | o
o Rl IR |||
oo Rr|lO|r|rr|lO]|
o olo|lo|o|lo | o
o rR|lr|Fr|Fr]|F

Course Coverage Module Wise:




Lecture No. | Unit Topic

1 1 Introduction: Objective, scope and outcome of the course.

2 2 Introduction: Heat transfer processes, conduction and radiation

3 2 Fourier’s law of heat conduction, thermal conductivity, thermal conductivity of solids,
liquids and gases

4 2 effect of temperature on thermal conductivity. Newton’s law of cooling

5 2 | definition of overall heat transfer coefficient. General parameters influence the value of
heat transfer coefficient..

6 2 | Conduction: General 3-Dimensoinal conduction equation in Cartesian, cylindrical and
spherical coordinates;

7 2 | different kinds of boundary conditions; nature of differential equations; one dimensional
heat conduction with and without heat generation;

8 2 | electrical analogy; heat conduction through composite walls; critical thickness of
insulation

9 2 | Numerical

10 2 | Numerical

11 2 | Numerical

12 3 | Heat transfer from extended surfaces: Governing differential equation of fin

13 3 fin efficiency and effectiveness for different boundary conditions

14 3 Unsteady state heat conduction for slab, cylinder and sphere, Heisler chart

15 3 | Convection: Review of Navier — Stokes and energy equation, hydrodynamic and thermal
boundary layers;

16 3 laminar boundary layer equations; forced convection appropriate non dimensional num

17 3 | effect of Prandtl number; empirical relations for flow over a flat plate and flow through
pipes.

18 3 | Numericals

19 3 | Numericals

20 3 | Numericals

21 4 | Natural convection: Dimensional analysis, Grashoff number, boundary layers in external
flows (flow over a flat plate only)

22 4 | layer equations and their solutions, heat transfer correlations

23 4 Heat transfer with change of phase: Nature of vaporization phenomena;

24 4 | different regimes of boiling heat transfer; correlations for saturated liquid vaporization

25 4 Condensation on flat plates; correlation of experimental results, drop wise condensation.

26 4 | Numericals

27 4 [ Numericals

28 4 | Numericals

29 5 | Heat exchanger: Types of heat exchangers, arithmetic and logarithmic mean temperature
differences,

30 5 heat transfer coefficient for parallel, counter and cross flow type heat exchanger;

31 5 effectiveness of heat exchanger, N.T.U. method,

32 5 , fouling factor. Constructional and manufacturing aspects of Heat Exchangers

33 5 | Numericals

34 5 | Numericals




35 5 Numericals
36 5 Numericals
37 6 Thermal Radiation: Plank distribution law, Krichoff's law; radiation
38 6 | properties, diffuse radiations; Lambert's law. Radiation intensity,
39 6 , heat exchange between two black bodies heat exchanger between gray bodies
40 6 Shape factor; electrical analogy
41 6 reradiating surfaces heat transfer in presence of reradiating surfaces.
42 6 | Numericals
43 6 Numericals
44 6 | Numericals
45 6 Numericals
TEXT/REFERENCE BOOKS

1. Heat transfer, Cengel Yunus A.
2. Heat transfer, domkundwar

3. Heat transfer, D.s.Kumar

4. Heat Transfer, R.K.Rajput

Course Level Problems (Test Items):

CO.NO. [ Problem description

Study the basics modes of heat transfer

Differentiate thermodynamics & heat transfer with practical application
Attempt numerical on conduction

Application of fourier equation in cartesian , cylindrical & speherical
coordinate system.

Explain & derive critical thickness of insulation

Attempt numerical on conduction through plane wall.

Explain fins & its applications

Derive heat transfer through infineetly long fin , fin insulated at the tip
3 and efficency & effectiveness of the fin.

Impoertance of fins and how we improve the efficency oof fine by
practical approach

A. Study unsteadty heat transfer and its practical approach

B. Explain dimensionless number and their importance

C. Attempt numerical approach to unsteady state problems.

D. Explain heat exchanger & their applications
E
F
A
B

>0 w >
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O

Explain N.T.U and L.M.T.D approach with practical examples
Attempt numericals on LM.T.D approach
Expalin radiation concept and relate with practical life
Exlain different radiation laws and relate with practical life.




Assessment Methodology

1. Practical exam in lab where they have to prepare practical model related to
thermodynamic laws .(Once in a week)

2. Assignments one from each unit.

Midterm subjective paper where they have to attempt numericals.

4. Final paper at the end of the semester subjective.

[98)

Teaching and Learning resources unit-wise:
Unit-1
Basics of heat transfer
A. Conduction. Convection & Radiation
Video Tutorials:https://www.voutube.com/watch?v=sie070ZGsWQ
Theory concepts: https://nptel.ac.in/courses/112/108/112108149/

Sample Quiz:
https://engineeringinterviewguestions.com/heat-transfer-mechanical-engineering-multiple-choice-quest

ions-and-answers/
Unit-2

B. Fourier equation and its application

Video Tutorials: https://www.youtube.com/watch?v=hZ5cCrGNS1U

Theory concepts:https://nptel.ac.in/courses/112/108/112108149/

Sample Quiz:
https://engineeringinterviewguestions.com/heat-transfer-mechanical-engineering-multiple-choice-quest

ions-and-answers/

C. Critical thickness of insulation

Video Tutorials: https://www.youtube.com/watch?v=5P5S_MzdcS4


https://nptel.ac.in/courses/112/108/112108149/
https://www.youtube.com/watch?v=hZ5cCrGNS1U
https://www.youtube.com/watch?v=5P5S_MzdcS4

Theory concepts: https://nptel.ac.in/courses/112/108/112108149/

Sample Qulz

ions-and-answers/

Unit-3
A. Heat transfer from extended surfaces

Video Tutorials:https://www.youtube.com/watch?v=SNnd0f3xXlg
Theory concepts: https://nptel.ac.in/courses/112/108/112108149/

Sample QUIZ

ions-and-answers/

B. Unsteady state heat transfer

Video Tutorials: https://www.youtube.com/watch?v=ztZlwcHUL7k

Theory concepts: https://nptel.ac.in/courses/112/108/112108149/

Sample

Quiz:https://engineeringinterviewquestions.com/heat-transfer-mechanical-engineering-multiple-c
hoice-questions-and-answers/

Unit-4
A. Heat flow, laminar & turbulent

Video Tutorials: https://www.youtube.com/watch?v=uvREDOh0X2s

Theory concepts: https://nptel.ac.in/courses/112/108/112108149/

Sample Qulz

B. Heat transfer with change of phase: Nature of vaporization phenomena;
Video Tutorials: https://www.youtube.com/watch?v=FEr6mFQj37U
Theory concepts: https://nptel.ac.in/courses/112/108/112108149/


https://nptel.ac.in/courses/112/108/112108149/
https://nptel.ac.in/courses/112/108/112108149/
https://www.youtube.com/watch?v=uvREDOh0X2s
https://www.youtube.com/watch?v=FEr6mFQj37U
https://nptel.ac.in/courses/112/108/112108149/

Sample Quiz:

cngineeringinte

ions-and-answers/

C. different regimes of boiling heat transfer; correlations for saturated liquid vaporization

Video Tutorials: https://www.youtube.com/watch?v=NaSMTsscEao

Theory concepts: https://nptel.ac.in/courses/112/108/112108149/

Sample Quiz:
://engineeringinterviewquestions.com/heat-transfer-mechanical-engineering-multiple-choice-quest

ions-and-answers/

Unit-5

A. Heat exchanger: Types of heat exchangers, arithmetic and logarithmic mean temperature
differences,

Video Tutorials:https://www.youtube.com/watch?v=gDal.G16op_Y

Theory concepts: https://nptel.ac.in/courses/112/108/112108149/

Sample Quiz:
https://engineeringinterviewquestions.com/heat-transfer-mechanical-engineering-multiple-choice
-questions-and-answers/

B. LMTD & NTU approach

Video Tutorials:https://www.youtube.com/watch?v=MSZwREBCXTs

Theory concepts:https://nptel.ac.in/courses/112/108/112108149/

Sample Quiz:

https://engineeringinterviewquestions.com/heat-transfer-mechanical-engineering-multiple-choice
-questions-and-answers/

Unit-6
A. Radiation and its basic concepts

Video Tutorials: https://www.youtube.com/watch?v=3bAEipA5Zpl

Theory concepts: https://nptel.ac.in/courses/112/108/112108149/


https://www.youtube.com/watch?v=NaSMTsscEao
https://nptel.ac.in/courses/112/108/112108149/
https://nptel.ac.in/courses/112/108/112108149/
https://engineeringinterviewquestions.com/heat-transfer-mechanical-engineering-multiple-choice-questions-and-answers/
https://engineeringinterviewquestions.com/heat-transfer-mechanical-engineering-multiple-choice-questions-and-answers/
https://nptel.ac.in/courses/112/108/112108149/

Sample Quiz:
://engineeringinterviewquestions.com/heat-transfer-mechanical-engineerin

ions-and-answers/

B Variation radiation laws and their practical approach

Video Tutorials:https://www.youtube.com/watch?v=JzcFdwEscPU

Theory concepts:https://nptel.ac.in/courses/112/108/112108149/

Sample Quiz:
://engineeringinterviewquestions.com/heat-transfer-mechanical-engineering-multiple-choice-quest

ions-and-answers/
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“‘]E-'Il A Fumace wall s <

b)

Unir-1

what |3 =0 3 . ¥ - - .
e critical thickness of insulation? Explain itz mmportance in h;;j-l

cmposed of Z20mm of brick, 150mm of common bk,
:3:‘;::::15% magnasia and Jgm of steel plute on the outside. 1F the inside
mtirrnatelh:fmum l& 1500°C and catside surface temperature is S0°C.
Assure k {F-u.rrr?':tuhm betwisen layers and caleulane ibe hest 1oss in K/ hme.
ol For 85 e Bick) = dkffmb *C, k (far commen brick) = 2 8k limh *C,
mageesing = (.24 klimh *C and kigteel) = 240 kimh *C, (LY

lagping layer, ]

Derive General 3-di 5 - . .

coordinste _r_-.-r;;qnélmm“l conduction equatioe m Rectangular {'wxi{::ﬂn:l
: Unit - 11 -

Explain_the non-dimensional parameters used in the analysis of Forced
Canwvection? {6}



bl Cylirule : .
¥indesenl picees o size 60 nam din and 60 mm hieight with density = T80g

eemvection -:Eu!:‘ " Mililly ae 35°C are placed in o furnce at 800 *C with
required o f II':‘W &l the surface of 85 W / m’K, Determine (he lime
ofthe f W IR pieces 1o 6500, 1T by mistake the picces were laken ou

e alier 304) ok, determing Ibt.llh:ﬂl’a!l[ndmm||irmmﬁ.u[r]

OR

EEF:'“:';_;Z&‘ Fﬂlw_ﬂlﬁ_‘r&'ﬂdylunni: boundary layer and thermaal boundary
EF What is their significance in the amalysis of convection hent transfer48)

b.:l ]I-'l H Process 'T'-i'IEr-Ht i | i |'|.|].I*-= Qyver .Flr“‘. mnindalied a 10°C with o freo
Ell_'l:Mjl veboeity of 0.3 mis, Determise the hydradynamic boundary layer
Ihl.‘l'rl.lzf&, thermal Boundary kayer thicknsess, kocal and average vabues of friction
eoelficent, leat transfer coefficient and refrigeration necessary s maintain
“H.t Plate tempersture, Also find the values of displacement and momenium
thicknesses. Consider a plate of | m = | m size. (&)

Lindt = 1T

il Whter in & tank is hented by a Barizontal steam pipe of 1,25 m dia, maimtained
AL GOPC. The water is at 20°C, Calculste the value of consective heat transfer

coefMicient by differest comelations and compare the results. (12}
b)Y What is Grashoff Number and how it is mseful in natural comvective hest
fransfer? (dp

OoR

A Water #i simospheric pressure (sataration temperature = 100°C) is boiling on -
B brasesurface beated from bekow. I the surfece [s al 108%C. determine the

heat Mux and compare the same with critical heat s, (N0
"B Explain different repimes of beiling heat transfer. 16}
Unit - IV

a)  What is ‘fouling factar"? How it affects the deaign of hent exchanger?  (6)

b} A cross flow heat exchanger with both fluids unmixed is used to heat water
flowing at a rate of 20 kg's fram 25°C 10 75°C using gases available a1 MX°C
tar be conled o 180°C, The overall heat transfer coefficient has a value of 95
W/ m*K. Determine the area reguiresd, For gas c,= 1005 gk, (10

OR

a) Define effectivencss and N.T.U. of heat exchanger. In which cases, N.TU.
method is used in designing of heat exchangers? 8}



b

b}

Uit - ¥
Explam Lambert's law for radiation, ]
Twio large parallel planes ane at 1000 K and 600 K. Determine the hest excharis
pet unit ares, (1) 17 surfaces are black (i) i the hot one has an emissiviy of 0.8

amd the oooler ane ﬂ.i{iii} if a large Fu'lulu.i-g.i-nmmd betwenn these twin, iha
plate havirg and emissivity of (.2, (10}

OR
Explain Plank distribution law of mdiaton. 16
Dietermine the shape factor From the hase of  cylinder to the curved surface.

Also find the shape factop from cysved surfisos b base and the curved mrﬁﬁﬂ:‘
1o st

#
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s of frellowing supparting sareriad is permimed during enamimanion.
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UNIT-1
{al Ewxplaan the physical mechamism of heal irsmsfer by - [E}
Gip Coomsds: Lo
iy Corveczion, wd

i} Radiaiion.
{E]  'Whal i= thermal comduciiswy T How thermal condectngly varies for sodids, Dguids
piedl gases? 18]

OR
(a3 Define the role of peneral 3-dimessional conduction equation in sphevical
cogmbisaics, ke penicrale heal commbiclion pgqualim acnes @ sphergal shall.  [H]

[SESZ01] Fage I of & (14520
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A copper pape carryig refrigennt o -20C is 10mm in O and is exposed o
comvection i 20 WimK wo air ot 25°C. B s proposed s apply inssbation of
comdactivity (1.5 WimK. Determame the thickness beyond which the heat gain will
be reduced. Caloslabe the heat gaing for 2 5mm, 5.0 men and 7, 5me thickeess for

L Bength. The convection coefficient fremans conseant. 18]
UNIT-II
Derive an expression for geseral differential equation of fan. 3]
Explain about Heisler chan for o ong cylinder, Discuss varisble paramesers for
Heisler chirrt. 2]
LR .
Write the Mavicr Stokes equations for convection. How these ane wseful for
energy problems? [%]

Waier o8 20°C Flows thromgh a small-bore tube. fmm in diameter al a weaform
speei of (1.2 mis. The flow &= folly developed ai o point beyond which a constan
bzt Flus af G0E Wims 15 imposed. Howe moch forthir diosen the qube il e

waler resch 7450 ai ies botiest paint? L]
What is nafural convection? Exphin ils differenl mechanisms with soitahh
enamples. il

An dir duct comies chilled @ir o an inlet bolk femperabare of Tw, = 17°C and 8
speed af 1m's. The dect made of thin galvesieed sieed, has a sguan oross-soction
of 03m by 0.3m. and &= oot meolated. A lenpth of the doct 15m long rurs
outdooes thcugh wams air st T = 57°C. The heat tmnsfer coefficiest on the
oustside surface, due 1o matural conveciion and thermal radiation. is § Win'K.,
Find the bulk temperature change of the ar cver this length. 18]

Page X of 4 [14520)
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LR
Whai = vaporizaios? Discuss effec of varioos paremeiers an vaporizaibon. (K]
‘Whal is Qe im mencory on a karge flai plate ai 1 mm? Also give yoor comement
Hint=-
The noermal bailiegy podm of mercury is 3335C. Afihis Eempenmiune -
hyy =292 500 1k, oy = 13,400 kp'm', p,=4.0 kgim” and o = 418 kpis® [E}

UNIT-IV
Demive on expression of LAMTD for counter flow heat exchanger. Also discuss
wboul LMTD cormection [ctor, 1]

Commidber the Tilllkowing parsllel-flow heal enchasgur specibicilion-

Cold flhowe eniers ai A5 O, = D00000 WE.

Hid Mo embers ot 1500 0, = 1ELO00 WK,

A = 30w, U = 500 Win'K.

Dietermine the hem iransfer ond the exit empenanines. (L]
OB

U which parameien. the alfacliveness of heat exchanger depends and how?  [H]

DHacuss wariois consmucinng]  and  manofcborisg  aspedts of  heal

Enchen gers. (L
T-V

[rifferentiate the Plank diseribetion law and Erchoffs low with respect o their

applications amd boamdary comlitions. i8]

A black themmocouple messures B lomperaboe = a chasber with ok walls,
If the sr aroomsd the thermocouple 15 @ 201°C, ihe walls are ot FC and the beat
transfer cosffcient beiween the thermooouple and the air is 73 Wim'K, whas

rerge alues will the thermocomgle read 7T I8]

Page 3 of 4 [14520]



OR
0.4 jo) What = shape Fach? DMscuss role of i, for thermal mesisance, thermal
conductivity s best transer. (]
(by Diisszuss the mle of reradiating sefaces on heat sransfer. Which paramistess afTect
the rerdisting surfoces and how ! 18]
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1, Nil 2. il
UNIT-1
QL1 {a) Wt is themmnad comngt resistanoe Y How it is related do thormal contac
conductanceT b

i) What isthe importance of thermal @ ifasivieg?
m  Wha e the physical mechanizm of hem comduction ma solid, a
biquid, s a i’

(b} Consider a0 2m high and |5 m wide double-pane window consisting of
two  d-min thick kyers of plass (oo, 78 Win K) separmied by a 1 Gmm
e srapnsat alr space {=00020 Wim ). Determime the steady mabe of
bt transfer thresgl thes doasde pane window and the temperature of ms
anies surface for & dey dunsg which the room s maimisined & 20FC el
the tempenmiure of the ouidoors is -10PC. Take the cosvectson heal (rmns-
fer coefficients on the inner and ouber surfaces of the window 1o be b =10

Wim® “c and b, =40 Wim® %, which mehedes the effects of radaton.
L

SE3T6 1 [Conid...



(a)

)

WL FTL P
OR

(i) What is the crilical radius of nsulatboa™ How is it de=Fined for a cylindi
cal layer?

{ii) 'Whet does the thermal resistance of 4 medium represent 7

(] Comider heat conducson through a wall of thickness | and arca A Uinder
ahat conditions will S tesperature distritations. m g wall be astraigh
Thne™ &

An 8 e Thick plane wall peserates hoat s the rate of | 2= P W One side of
m:luui:mpmdmmwx'}ﬂ'cnilﬂmcndmuﬂ:hmm
mﬁiutﬂ-ﬂﬂmﬁdﬂwhwﬂﬂmkﬁﬂw}m‘—
deg. Procoed from the basic principles 1 et ermanse e SamEmLm e peraure
1 avhichs the wall will be subpecied. The teermal conductivity of che wall meaie-
rial may be taken as 0,15 Wim-deg 10

{a) Foraconsianm cross-secta e fin, oibeain the lemperaiune dismnbution and
il Bt Phonar rate mder stendy state conditions when one end of the fin is
aimchedio amfﬂh#mmﬂuﬁﬂmdﬂfﬁtﬁn is sl aiead

4

(B Anegp with mes i smeier of 4o and initially a1 25°c is placed m a boling
wager pean For 4 mimues and found 80 be bailed v the consumer tasie. For
how long shaould asimmilar cpp for same comsumer be boaled witen taken frem
a refriperaior at 5%7 Use lumped parameter theenry and presamne e fol
lowing properties for egg -

k=12 Wim-deg .= 123 Windcg o=2 kMkgk and p=1250 kg/m’
B

R
(a] Explan the essmatal Beaines of D meathod of sxlving lamiscs boundary
h:ﬂqudﬂnfmuhplﬂ_rhﬁmﬁrhmhjh}'ﬂﬁb
meess From this solution. 2
(k) hiﬂhﬂ%ﬂhﬂdaﬂﬂﬂm&hﬂﬂu—ﬁ-ﬂﬂm-
avelocsty af 10 mfs. I the wall semuperature 15 maintained 58 100Fc all
along the lenght of ube, make calculations forr the hean trans fer peer una
lemghe of the tube. Procesd o calculaie the inosse in bulk tom peraure



L

Cal

b}

a}

)

——— e =

et one ey nght of the tibe, Use the follosasng comsdatiom MNu =
O35 (R ® P )™ smnal take the Folllowing themmeen-pheesicall propermies of
air at the average file emperstuere ol 709

p=26x 3 Ne'm?, Cp=) W0 kike-dep
k= 00297 Wim-dey. amd Pr —0.694

UNIT-111
Dhefine and explain the phgsical sigea Ddanos of -
(1F Eranion Mumber (2] Goreshof Musaher

1)  Prande Momfer (1)  Peemmehi Mumber E

Calculate: the rate off hesat ko= from & boman body wioch may e cnsidered
i @ vertical ey linder 30 am in dismneier and 175 cm high sl se i 15%.
Theskin emperanus i3 3570 amd cmissivity ol the skin serfoe s 04 Mglect
ewesting feed effect of cladhang . Thermo-phiysical peopertios ofair a1 35%
e

T = 155300 plvs , k= 0U026S Wim-deg  Fr=07T

= 000 E per degres kelvin, Ulne the relaticm Pu =0, 1 5 {Goe PeE
2

R

Discuss m destanl the varicoss regamees in boaling and explam the condstion.
fieer thee groserih off Baghilos . What 18 the effect of bubble size oo boiling ™
B

Heorar dioes fillmwni s comdensati cm differ from dropoesse condensation?

Amabyme film condensation on & flat vemical pllate by consadenng shess,
gravity and vapour forces acting oo the condensame lnyer. Detemyine an
expression for the condersase velocity and the mess floss rane g

UNIT-TV

Wt ks e fecarl Capaciny rais T What gan vou sy about the Somporaturs
chenges of e it ared codd fluids in a bean e changer {1 both Muids hae

e el oIl TalesT Wikal docs & head capacity of infimty for & lusdm

a hear exchamper masam &



WA FEL A
(k) Canthe bagarithsee mess tempersture difference AT | of a heat e

¢ hsmgger e @ peganiive guanioty 7 Explain. 4
(c) Denve the roaivonship botaoos the effasveness and the sasber of oo
-fer units for counser flos hiat exchangess. i

OR

(8] A coumerflow heat exchanger s used vo coel 2000 kgt of oil (Cp =2 Sk
kg K} from 105 in 30Pc by the wee of water entexing mt | 5%, If the owerall
hasal premeder coeffickend is expected pobe |5 &'Wiar'K make calonlasons for
exchanger Presume thai the exit iemperature of the witer is not bo exceod
10z, Lige MTL-efectivenes approsch. 1z

(B} Underwhat conditions can a counserflow heat exchamgos borve an effectie-

pamns 0F e T Whet weonddd yonar answer e for a parallel (lew hest exchanger 7
4

UNIT-V

) Whatis a prayhodyT How does it diffeor Sroms & hilack body T Whee is a dffesc
iy Sunface ¥ 4

(B Thesrea peneral relatson For the radiation shape facior n casc of rackotim
herwemen e surfaces. 12
OR

(2] A thinshichkd of cmissivity ¢ (o0 both mdos | uplaccd bersesn two mBmie
paralied platcs of smissivities € and €, s iessperaiure T and nepectiv-
1y If € =€ =, show that iemperature of the ghield is given by

T AT 4 © B
=X

(bl  Comsides & hemispherical fornace with a Mst crreular base of dameter D).
Mheemane e view factor from the dome of this fersace o iis base.
B







