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11043 : Proccss Equiprnent - Design & Drawing : 6 CT 0l
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l ilne 'l h.ee l lorrrs Iill iltiilHt
AW - 3257

Ma.x. N{arks : 80

Notes : l. Arlswer Three qugstion Fronr Section "A" aod Thrcc question fiom Section "8"
2. Due credit will bc given to neatncss and adequate dimensions-
3. Assume suitable data whcniver nccessary.
4. Diagrams and Chcmicals equatio[s should be given whorcver necessary.

5. llluslrate your alswer ncccssary with the help ofncat sketches.
6. tlse ofslidc mle logarithmic tablcs. Steam tables, Moller's Chart. f)awing

instrument. Thermodynamic table formoisl air, Psychrometric Cha(s arrd

Refiigeralion chans is permitted-
7. Us. ofpen Blue,/Black ink/refill only fbr \\riting the answer book.

SECTION . A

l- a) What do you meim by matcrial tailure? txplain drc various lheorics proposed fot failure.

b) When lining bccomes necessary lor proccss cquipment's? How is lead lining carried ouli

OR

a) Explain the term strcss and stmin. Whal do ]ou nrean by yield point ofa material?

b) What are non-l'cn'or.rs alloys? Iixpluin wi$ suitable examplcs

a) Why spherical vesscls are hetter as comparcd to cylindrical vesscls? A cylindrical shell of
a vcssel has an insidc diamale. 1.j m and is sub,cctL-d to an intemal prcssure 3.5 kg/crur.
Allowablc tc]Isilc stress of a malerial is 960 kg,/cmr. Calculate lhe required thickness and

concspondin g dell:ction.

b) llow to desigxr a prossure vcssel strbjectcd to extcrnal pressure? lxplain the rmportancc of
sliffening rings.

OR

a) IIo* to design a pressure lcssel subjected lo intcrnal pressure and how 10 determine the
equivalent rusultant stress in the vcssel duc to all the stresscs?
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b) What tuc the various t)?es ofjackcts used for pressure vessels? Draw thc neat sketches-

5. a) How to design a high pressurc vesscl by shrink lit technique? Explain.

b) A nrultilaycr vcssel is to be opemlcd at 133.3 MN/mr and is to be fabricalcd by using throc

shells. lnside diameter of vessel is 10.5 cm uhile outside diametcr is 59.5 cm. Thc vessel is

labricated by shlink 1lt construction. Thc intedaoe diarnelcrs are 38.1 cm and 47.6 om.

respcclilcl). I)eterminc the ma\imunr combiled stress at the intcrlace, interfaoe pressures.

OR

a) IIo* 1rl dcsigrl a shall for ur agitator?
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b) What alc lhe different types ofagitatoN? Draw their neat sketchss al1d explain their
applications.
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a) A tall vcrtical vesscl : I m Ln outside diameter and 34m in height hns a shell thickness
l4mfir. (bff()sion allowant is not nrccssary. The vessel is insulatcd *ith 80 n'n thick
magnasia insulation. Ihe vessel has no xltachnrenls. Wind f<rroe acti g over thc vessel is
I 28 kg/'mr Weighl ol tlrc Yesscl .. 9l {)00 kg. Calculale the bending moment induccd in the
vesscr and estimate lhc resulling l)cndinr slress.

kt = '1.7 and k, = L0lbr th. vesscl

OR
How to design sal'e rci lirrcL:rDent frrr a nozzlc: fhc oozzlc do rot protrude inside thc

b.) What arc thc dift'erenl 1)pes ()1 oozzles rnd ho\r to dccide thc saL reioforcemenl iimit? 1

8, a)

10. n'

b) What arc sxddle suppons? 1.\plirin lhcil dcsign procedure and applications.

a) llow to dctcrmilre optimum proportiuls o, a large stolage 1ank where shctl thickness is
depe dent on diarnuler and htight of thc tork.

bl .A cylindrioal sroragc t,rnk has diurneler l0 rnarld thc tank height is 12 nr. Liquid stored in
rhe tank has a dcnsil."- 1l l0 k!,hrr. Malerial ol conslruclion is carbon steel having permissiblc
sles! 1300 kg,cmr Dtnsi| dl nraterial Lrsed lir fabrication is 7700 kg/mr. Plates ofsize
inr ' l.2m arr. ar iril rhl< t,,t rnhri.utio r.

Wcldcd.ioint etlcien(.\' is 850% aod collosion all{)\\ancc is llol neccssarJ'. (]alculate the
c)linlrical shcll lhick,rccj ol lhe lrnl: lnJ csdrnaLc lhc total nnmber ofplates roquircd for
Ubrication ofcylindritiil shril ()l lhctanl.Anallonancrol:nnnispro\idedbetwcentivo
aJia(cnr plat(s lo li..ilirrr( '\rldi0E

1

OR

!\'ha: arc the diflcrcrl l\ pc\ ol rooUs rscd lbr the sloriige tanks

b) Discrlss in dotail mcchi1.']iqal dcsrgn of ir c\lindrical slorage lank

at What is schcdule numher? llxplain its significance.
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12. a) Ho\r to prepare a piping diagranr for a chcmical proccss plant? [ixplain with suitablc

cxarnple,

b) llou p'ill yorl decidc nipe (liirrnclcr lor rx r)llowablc prlssure drop rmd dcsired flotv rate? 6

AV/ -.1257

b) \\'at(risllo$irlgthroughaprpciineatirlatcoflkg/sec.Theinlemaldidnreteroapipeline
is 25mm un<l the lcngth o1'pipelinc is 2200m. Estinale thc pressue dmJ, in pipelino'l
l)cnliity of water: i000 kg'ru'.
Visc rsitr .rl *atcr I \ l,r \.\ 'n' .
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