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Sixth Semester B.E. Degree
Heat T

Time: 3 hrs.
Note: 1. Answer any FIVE full questions, ch

2. Use of heat transJbr data h

I a. Define the following terms: i)
iii) Black body iv) Emissi

b. Consider a one dimensional
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Max. Marks: 80

full question from each module.
permitted

transfer coeffic ient ''' ii) Thermal diftusivity
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(04 Marks)
late with constant thermalheat

conductivity in a region 0 < plate is exposed to heat flux 'q' WM2 at x:0
and dissipates heat by atx:Lwithheat transfer coefficient 'h' in the

surrounding ak at T this problem for the

determination of one
c. The walls of a house

7cm thick.
The inside

ld reg

temperature of
twice the thermal

an inner wooden l.2cmthick, the
conductivities of

(04 Marks)
brick wall, 15cm thick,

layer is made of an insulating material,
wood used are 0.7WmK and 0" 18WmK.
wall are 2IoC and -15oC, If the layer of

of the brick wall. Calculate:

2

3

4

i) Rate of loss per unit

OR
a. Derive three din-rensional heat conduction equation in cylindrical coordinate system for a

isotropic material. (08 Marks)

b. A plane wall4cm thick has one of its sr,rrfaces in contact with a fluid at 130'C with a surface

heat transfer coefficient of 250Wm2K and the other surface is in contact with another fluid

at 30'C with a surface heat transfer coefficient of 500Wlm'K. The thermal conductivity of
wall varies with temperarure is given by K:20 (l + 0.001T), where T is the temperature.

Determine the rate of heat transfer through the walland surface temperatures of the wall.
(08 Marks)

Module-2
a. Obtain an expression for temperature distribution through a rectangular fin when the end of

fin is insulated. (08 Marks)

b. An electrical cable of t2mm diameter is insulated to increase the current carrying capacity

by 15% without increasing the cable surface temperature above 70"C. The ambient air

temperature is 30'C. Calculate the conductivity of insulating material required assnming that

the heat transfer coefficient on bare and insulated wire is same as 14Wm-K. (08 Marks)

OR
a. Show that the temperature distribution in a body during Newtonian heating or cooling is

T-T
sivenbv 

L t' 
=9 BiFo (08Marks)

I -l

b" A steei cylinder 0.2m diameter and 3m long initially at 500'C is suddenly immersed in a

fluid at 40'C. The convective coefflcient between the cylinder surface and fluid is

200W/m2K. Assume K : 40WmK, u : 1 x l0-sm2isec. Calculate after 20 minutes

i) Temperature at a radius of 0.05m ,,, ,.i:iTrsferred during 20 mins. (08 Marks)
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10 a. Distinguish between
b. A tube of 2m length

on outside

b
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heat exchanger. (08 Marks)

,l 0,000kglhr of an oil having specific heat of

a.

b.

Module-S
parallel flowLMTD of

flow heat

the heat
heat of 4180J/kgK.

from 80oC by 8000 kglhr of water entering at 25'C. Determine

area for an heat transfer coefficient of 300W/m2K. Take specific
(08 N{arks)

tho,mrcleate
and 25mm

OR
boiling and film boiling. (06 Marks)

outer diameter is to be condense saturated steam at 100'C

While the tube is maintained at92"C. Estimate the average heat transfer coefficient

and the rate of steam if the tube is kept at horizontal. The steam condenses
(10 Marks)
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Sixth Senrester I}.E,. Degt'ee Examination, Jan./F cb .2021
Design of Machine Elements - ll'i'inrc: .l irrs N4ax. Marl<s: ,S0

Ntrtc: l.,,lrtswer ttr.y l:ll/E fhll qucstiotrs, choosin,q ONIi lhll qucstion.f)"onr t:or:lr rtrorlule.
2.,,1ssu nt e nt issi ttg dolo sr.r itably.
3. De -sigtr DI'lB is perntitted to reJer,

NIoclu le- I
I a, Dctcrntinc the dimcnsions ol I-section, as shou,lr in Fig. Ql (a) in u,hich nrarinrrrnr flbcr

stlcsscs arc nitnrcrically cqttal in pLtrc'bcncling. Ciiven b, + b,, = 120 urnt (12 \'llrt<s)
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Fig. ei (a)
b r\ llrirt ot'linclcr ol' ciiarnctcr' 600 rlnr ancl l0 rlnr r,r,a11 thickness is sLrb.jccrccl to intcnral

presslrre o1'1.5 N{Pa. Frncl the strcsscs indr-rced in the u,all. (0-1}tar.ks)

OR
A 100 trnr ittside and I-50 mnt oLrtside sleeve is press fittccl on to a shalt ol- I00 ntrrr
ililtttrctcr, taiic E, = 2i0 CPa" Porssons ratio o1'0.28. l-he contact prcssrire is not to cxcccrl
60 lvlPa. Dctennine

(i) TIte tangcntial stresses at the inrrer and outer surlhce of thc slccvc ancl outsiclc
diarneter of the slralt.

(ii) Thc raclial stresscs in the slce r.,c ancl shalt.
(iiil Thc originalcliametcrs of thc shafi and hr-rb bcforc press {it. (l2 ttrrtis)

DiscLrss tlre clif{'crences bctrveen strarght and curved bcartr. (0:l \turl<s)

N'Iodule-2
A lcathcrs bclt 9mrl x 250nrrn is r-rsed to drive a cast iron pullc\, 90 cnr in clian-rctcr aL

3-1(r lpnr. Ilthe activc ai'c o1'contact on the stlallcr pLrlicrl, is I20'and tltc str.css in thc tight
srdc is 2 VlPa, flnd the power capacity o1'the bclt lvhich weighs 0.00098 l<gicrr.ri, rn.,. 0.35 o1'

lcathcr, (l2 Mar.tis)
Drscuss tvpcs of powcr triutsmission chaincs. (t),1 llar.ks)

OR
I'lrc inlct valvc olan IC engine operated by a spring cxerts a {brce o1'250 N u,hcu thc valvc
is closccl and -150 N lvht:u thc valve is opcn. l-he liii is 8 rnrn. Tlre rratcrial rest sivcs thc
fbllou,tng resr:lts. rr = 6(10 i\lPa, EnclLil'liuce stress in torliorr r-r = 450NIPa. (i = 80 GPa,

I)t- -=(r,I".S:1.5 (16),tar.lis)

lol'2
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Dcsign il pair ol'spur gears totrrrr,'l-, t 1000 rprx to a parallci sira{.r to bc rotatccl at:100 r'pnt. The centcr clistancc be tr.r,ecn the shaft is 17,5 rnnr. ,{,ssLrnrc r; _ 20. i.[)l Sclccl clsr
stccl ibi'botlt geals (on = o. = 138 NIps). (16 \l,r.trs)

7

tt

ORa. Define lbrrlati'e number o{'teeth for Bevel gears. (t)2 N,Iarl<s)b 'A pair olllc\'cl gears trarlslritting 7.5 kw ot:Oo rpm ol'pirrion. 'l'he pressur-e auglc is 20".'fllc pitch dialneters ol'pinion and gear at their large ends are l5'0 mr.n arcl 200 nrrr
l'cspectiVclv. Tlle lace r'r'idth of the ccat' is 40 rnnr. Dctcrrrninc tlrc conrponcnr.s ol'thc
rcsrr ltant gcal tooth fbrccs actinu on thc pinion and thc gcar. (r4 \rarks)

N{oclule-4
l)csigrr a \\'onll geltr cit'ive to transnrit t2 t<lvnt )200 rpnr. fhe speed rectLrction clcsigncri is30: 1,]-itc u,arrn is ntaric of harclencd steel ot'oo =210 N{pa apcj sear.of.phospSor.*br.st.rztr

o1' o,, - 9() r\lPa. Tht' tcctlr lrc l'l/. . Cncck thc heat capacin,o{'the gcar.. 1r6 \r,rr.}is1

()R
a. DiscLrss the t1'pcs ol'clutchcs anrl thcir.applic,tii:,s (06 \rar.lir)b 

"\ 
sirliplc Ballcl brltkc ot'clt'ittl. cliaurctcr 600 nrnr iras zi banci passing ovcr.ir *,irh a. arglc ol.colltllct 125" Whilc ollc cntl is connectcd to thc firlcnrrl, thc othci cnci is conrrcctcrl to tlrcB|cal< IeVer at it cl istatlce of'.100 rnrr fionr Ihe lulcrum. Titc br.al<c le'er.is I nr I.rrs..l.lrc

brcal< is to absorb tl lro\vcr o{'l-5 k\v al 120 rpnr. Design thc breali lcl'cr ol'rccrlnrlulu-e r.oss
section, assLutiing cleptlt to be tlrrice tlre ri,iclfh, Take o,, = g0 Mpa. (10 \tnr.ks)
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Fig eS (b)

Moclule-5
A 'lotlrnal bcarin-e 75 trrtn long supports a load ol 7,3 kN orr a -50 nm cljarnctcr.journll
tLtrtting al 750 rcv/t-tlitt. The cliarletralclcarance rs 0.07 n.rr. what shotrlcl bc rhc viscositv ol'
lhc tlil if'11]c opcratitttt tctttptratLrrc oi't)rc bcaring sLrlliree is ro ire iirrrrtcil r9 7-i'( r'lrerr stijl
air is at 20'('. 

( 12 l,larks)
lrxplarn typcs ol'rollcl conlact bcarings. (01 llarks)

OR
Selcct a sLritable ball-bearing reqr:irecl to be mountecl on a shaft of dia*crcr. 4-5 rni, ro
tVithstatld a racltlti load of 6 kN ancl a load of 3 kN at a ratcd spccci o{'300 rp,r 'l'hc bcaring
ll'orl<s fbr -50 hoursr'rveck fur 3,u-car.s. AssLrmc lrght shocks. (16 )lar.ks)
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