B

SNS COLLEGE OF TECHNOLOGY

Coimbatore-35
An Autonomous Institution

Accredited by NBA - AICTE and Accredited by NAAC - UGC with A+’ Grade
Approved by AICTE, New Delhi & Affiliated to Anna University, Chennai

DEPARTMENT OF FOOD TECHNOLOGY

19FTT201 - HEAT AND MASS TRANSFER

I1 YEAR III SEM

UNIT 1 - CONDUCTION

Topic 10 Tutorial - Tutorial - Conduction with Internal Heat Generation



»

Internal Heat Generation i
___'l::ﬁ__';! mﬁ“&-‘l —_—

1. Caloalate the cotdcal radins of insmiaton for asheoosk=0_01 72 W /'mEK] roroending & pipe aod expowed bo
roeoam air at 0K with b = 2 8T K . Caloolato tha beat Joss Goon 75K, SOmon disasnohor pipss: wrivem SO ane-a
with the cddoal radims of msalation and sTthoet

§ -— - K 5 ] IR
L]y kE=ai=e LLf p T = e b =2 Hfmg'b-:_x e e

5 % Tutorial - Conduction with W

& e —

== = G e .

P S l _Etm.r_lli.n% ::'-I-— :"-.-'-;:.-u-«_-!.-_—,-_ﬁw;; _
| o= e = P f—‘“*.-"”*"""’;:] = 0.06 [ Gl

ST e DeE e

r;_-“_ = = [~ Len T, s

— = e o nen EluT
s
S = v G |--~.'|,-"'____'._IL
. T
&[hﬂﬂ"—m‘i_ ;mﬂ-:k&-?:] = [-""- .l":"t{:-_ '.l_——r.:,______
e ~
= b= il b e

R ™
= 2.8 2x _rq-:l.l::-LLh__—Lﬁ'-_-FE-- == S

l'_'"l_"'-.. = "—F"'I..“J-IL .""l.-"r-—ﬂ

Tutorial - Conduction with Internal Heat Generation/19FTT201 - HMT / ABOOBUCKER/FT/SNSCT 2/11



\_{

5(

. . - ~ ™
Tutorial - Conduction with S
. SN
Internal Heat Generation
2. A 10omes calble is fo ke ladd im atmosphere of 20T with onkide hext cansfer coafffcicmt §_ 5N/ =K. Ths
snrface moxperatare of cakle is Likaly to e S5-0 doe bo beat genaation writkon. Wil thss mubber insalation of
E=0.1357F TWmE. be effective? If ves bowr machT

He] + o= b

_ - - — - ) .
" i e = ;Mhﬂ.-:' -HT' [ = ':_—I': :’ \ i =S L I‘“'.:; E 'E:-Ir |'lM-L r— e
R — i~

I'—;._“,. =, c’i.—_l-—-\l.-:-LE. t-l':ﬂwhﬁ!g{;l

= b~ 'E:-E

-3 ";.'!:"l_"‘-ﬁ-i‘;.lﬂ'-c,-l..i-
J:Jn-d--..n:i:__,. =t O - MA-.JS-:!:-&?:- ~‘:-'.-F

L | [
Efl.l‘-?--*_' — -_1,_',};15;_ W n—b“.[,-". b -‘?—_*r?rt.—:i-x-ﬂ
L= L = i B

T R, ﬂluta':u".ai.' .-m-s—‘-iﬁ_ﬂrﬂ -
H,.ﬁl-ac-i_-“-.-xr_-.-m I:-"'-.-f"_..-t:’.' .a-:-E__.-*‘!-.-"!-. ‘;,?_.-;-_'—.I:_\ Il,-'"ll'r-».-"-. -_;,Mg_tj-"

e F_‘-;-.-(::Tr -—_l_.p...:j_-_
= B (R = r
__‘TL{ -+ _h_*‘.-;
Tl
= =2 e |":-_E='p_ LJ::;'
= =3 '

i D Y F- L
I £ ==

nasee o= 1FLA Lﬁllf“ﬂ11

Tutorial - Conduction with Internal Heat Generation/19FTT201 - HMT/ABOOBUCKER/FT/SNSCT 3/11



Tutorial - Conduction with ij
Internal Heat Generation G

3. A sanall elecixic heating applicabon wees wime of 2oor diarseter with O B thick insnlaticm =012 T
=) The: bear masmafor coafScient on the: insalated sesfacs is 35NV EmIF. Doetareednae the: ortcal thdcknass of
insalatiom in thic cave and the peccentage chango o tha heat amcfor rata if the critbcal dhickness is nsod.
ascsmesng tho teospoemarers: difforoncs botroen the sorface of e wirs and sosronnding adr reoaxins onchamged

E—EII ' rHl_ o jL_' = e = DTS i_:"..l"l._j R
— -i - iy e el me
@R T ey
e = i - =~ e = o L W
— EE_EE‘%- .\.\_-
:“"—‘\_-'——l::l__ E :.L-.-'\-J-IIII-"- e F"q_: 'Lg M_.":_:.:_Lt______ _'.:..._:{t Eﬂq?ﬂﬁ%%:h - _-__- "y
- - ﬁ'ﬁbﬁaﬁfﬁ 5, = 3OS
l::'-‘-_.-u: -l—i'q‘___.n-L! +|""_rl‘:l=\ir-"\- e I':':'—_r—-'-l"-\_nl"\- = e ] -\--cs-"ﬁ";-:":\_ﬂ-ﬁ: ==
. = I-‘:__. = 'r_'_":_?“ R = i Lk L
= e A S pot
== [ Hﬂ,ﬁh—"!_ -—-—[..-l T l-:r”;'b-_rﬁ"l 'Iur\-....h-\._.-\.!_a-tg_nl . -
=i _ ﬁ_"”' -
gm—.;,fﬁ—t—_ i =y L_.I:-_F_ L_._—- '19-::' -
S 7 T T T (=oElEy ! —
== ~ T el TP mese oot &
- = o e d
= -
&, = el | =T
= - o
=" & Pl :_a-:ii-r"'l.e_,-.-'". .ﬂ.«-—-"J—--:-_—--I AT s s l;_-"-J-'!"_:JI
.___,-n:"__:._-L -:L.-:l- I. _-'_r_ ;:F?':L—-i_—l.—:._- ::l
i Pl _ [;"q'
L = — = . T _ - — .
— ey [ .H,-'rnz-_gfﬂ;-_._l :l . i
L ey —_— — i ) B _
Tﬂﬂlzl_-"-.. —— b~ l"-\.___ D T o = | e O e
- o P
=2 e L -:_'__"‘E-:L .
= - R T e
2. s
. e
r/--" e T &, g..s-d!' ,_l—-l..q:u--_f._':- Lﬂa_ M:&EJ e -’["..-‘_—..-_:-J = -
= 7 S
- : : :
=S P ctoe = 1B 2833 wrew = tl.e ¥ -
- L e i

Tutorial - Conduction with Internal Heat Generation/19FTT201 - HMT / ABOOBUCKER/FT/SNSCT  4/11



0 -3

Tutorial - Conduction with
Internal Heat Generation

1.How does the thermal conductivity of a material change with respect to change
in temperature of the same material?

a. thermal conductivity of a material increases with increase in its temperature
b. thermal conductivity of a material decreases with increase in its temperature
c. thermal conductivity of a material remains same with change in its temperature

d. unpredictable

ANSWER: thermal conductivity of a material increases with increase in its
temperature
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2.Convective heat transfer coefficient doesn’t depend on

a) Surface area

b) Space

c) Time

d) Orientation of solid surface

Answer: a

Explanation: It is denoted by h and is dependent on space, time, geometry,

orientation of solid surface.
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3.The rate equation used to describe the mechanism of convection is called
Newton’s law of cooling. So rate of heat flow by convection doesn’t depend on
a) Convective heat transfer coefficient
b) Surface area through which heat flows
c) Time

d) Temperature potential difference

Answer: c
Explanation: It is directly proportional to all of above except time.
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4.Which of the following is an example of forced convection?
a) Chilling effect of cold wind on a warm body

b) Flow of water in condenser tubes

c) Cooling of billets in the atmosphere

d) Heat exchange on cold and warm pipes

Answer: b
Explanation: In forced convection, the flow of fluid is caused by a pump, fan or
by atmospheric winds.
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5.Heat transfer by molecular collision in

a) conduction
b) convection
c) radiation

d) scattering

Answer
Option — b)
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6.Transient conduction means

a) very little heat transfer
b) heat transfer for a short time
c) heat transfer with a very small temperature difference

d) conduction when the temperature at a point varies with time

Answer
Option —d)
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