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Nole : Q eslion No. I is conpulsory, ans-wer any TlyO questions fiot" lhe remaining'
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Solee all parts ofa question consecutively together'

(iil YA7 ert $l d ls I flrer #fus t

Start e.tch question on fresh poge'

Only English wrsion is valid in case of difercnce in both lhe languages

(9x4)

P.T.O.

l. (i) fu-diY'nc5gi-<e Sr++4tcl t

Draw symbols of any nine process instruments'

(ii) r-fic arfu6-d f{6r{ * fan{t{lT{r snqq q{sr* t

Explain feasibility survey for proc€ss design development'

Gii) *msi$Eiafe+{{afrs t

Discuss clst estimation.

(iv) qr{ crfrTa A f{}fir 6fcq I

Discuss fue watel system.
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A packcd toweris designed lo rccovcr 98%C02'° m a gas mixturc containing 10%

C°2 and 90%ar using water A rclatlon y‐ 14x can bc uscd for cqul‖ b五 uln

cottdons lhc"yヽ J話器mdχ 思ヽ島
Thc■ atcr to gas ratcヽ kcpt 30%morc than thc mirumum valuc CJc● ●c thc haght
ofthe towcrif(HTU)。 。iS l metrc
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A mixturc of benzenc and tolucnc containing 40 molc pcrccnt Of bcnzcnc is to bc

scParatcd to givc a product oF 90 pcrccnt(m01C)Of bCrフ ゃnc at top and a bottom
prOduct unth not morc than 10 molc pcrccnt benzene Using an avcragc valuc oF 2 4

for thc volatility or bcnzcnc rclativc tO tolucnc, calculatc thc numbcr oF thcorctical

platcs rcquircd at total rcnux Also calculatc thc minimtun rcnux rati。 ,iF tllc rccd is

liquid and at its boiling point.
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Watcr cntcs a two■ uld heat excルngcr at 55° C and lea■ es at 85。 C Hot gascs cntcr

at 305。 C and lcavc at 160° C Ifthe total hcat tralslcr arca is 51111 m2 and thc ovcrall

hcat tansrer c。 _cfrlclcntls 600 hr m2oc,deterlnine thc total hcat transFcrrcd pcr hOur

for parallel flow and counter flow of two fluids. (17)
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-罰 誦n aK‐ 28°C
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A singlc cFFect cvaporator at l14 mm Hg abmlute prcssurc lo COnccntatc 4500雫
or

a8%solutiOn or caustic sOda to 36%,stcam is avallable at 120°
C and thc Overall

hcat transfcr cocfrlclcnt、 1500 hF m2oc ThC heatlng surfacc ln thc eVaporatorヽ

132 cm below thc‖ quid levcl USing thC rollowug data and equation,dcsign a

suitablc cVaporatOr

B P R ofsOlution‐ 28°C

Fced tcmpcraturc‐ 20°C

spccirlc hcat Of fced=096itil:
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dimensions of evaporator.
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Soecilic heet oforoduct = o-g: i9
l(g -L

Specific gravity ofboiling liquid = 1.4

Il.P.R. due lo hydrostalic head is given by Al,, 0.8:7 + AP
/i"(

Wherc Atn = hydrostatic elevation boiling f,oint 
.C

TR = Solution boiling point K

VR: Specific volume of*ater vapour ff
;., = latent heat ofvaporisation

I
AP Hydroslalic head. m tj liquid lerelabove hcaling surl'ace)

I:vaporator tubes are 37.5 mm O.D. (34.2 mm I.D.) and of height 150 cm arrangcd on

47.65 mm square pitch. Estimate thc steam consumption iurd gir.c essential
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