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A continuous LCtiOnating colulnn is to bc dcsigncd tO Scparatc 30,000 kytt OF a

blnary mixturc contaiing 40%(by Waghう bcnzcnc and 60%(by Waghう 。ftducnc

Thc top product conttns 970/O lby Welgllt)Of bCnzcllC and bottom product contain

97%(by IVCigllt)tolucnc ThC Fecd conSiSts of 3/4昴 vaptlr alld%“ liquid A rcfcrcncc

latio of3 5 has bccn uscd

M、vi bcnzcllc=78M、 l tolllnc=92 1atcnt hCat of゛Carn at 2 atnl is 525 5 kcal kg

Latcnt hcat ofVapour 7240 kcttkrЮ l

Equilibrium data:

0   020   040   060   080   10

0   038   061   078   092   10

Find tllc lnatcrial balancc

Find llulllbcr of platcs alld locate fccd platc

Find tllc stcam requtrcmcllt if stcaln is avallablc at 2 atln

Find thc c∞ ling watcr rcquircmcnt if■ atcr intcrs tlle condcnscr at 30° C and

(4+20+6+5)leavcs at 60° C
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2 ぃ 0郎 nう 葡R市 命ョキ 5000 kυh nttΠ 罰 lo%゛ 25%台ξ
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諭 umさ l運口 110°C R oЧ O鋼 ミ● ｀RO漱 うЧ、‖て口 410 mm Hgミ l inKも博

蒻 ヽ 岬 哺 可 押 廓 584℃ ミ 1厳爾 可 Ⅲ 螂 FRttm 10・ cミ 1龍 ●

琳 薇 奇 ヾ 口 ヵH則 :90● 80 kc証/kgミ l¶Ч諭 でお 0 650 kcJな gミ l(漁れ

甲 3ヽ慇訳(通 諭
―

Щ葺湖いく。ミlint澱 甲 λs-534 kcal kg

lal椰 図 平て和 命 H口1哺動

(D aFR3坤 :… 可 輌 国 35m2ミ 命 ゛Ч l劇

“

回 ず ‖0前 Hけ R`尋 部 R`l

lt is dcsircd to conccntratc 5000 kg/hr of a s01ution of SOdiuln,drOXidc from 10%tO

25%solids in a slllglc cffcct evaporatOr Stcaln is availablc at l10・
C and thc vapour

spacc is mamtalned at 410 mm Hg ThC boiling point of watcr corrcsponding to the

vapour spacc pFCSSurc is 84° C Thc sollltion has a boiling point clcvatlon of 10°
C

Thc cnthalpics of the fccd alld thick‖ quor arc 90 and 80 kcalkg rcspcCtlvdy and thC

cnthalpy of vapotlr is 650 kcal kg rhc fced cntcrs at itS boiling point corrcSponding

tO Jhc vapour sPacc prcssurc

λs-534 kt・al′kg

(al CalCulatc tllc strcam consulnptiOn per hollr

(b)If thC～ allablc hcat taFISfCr arca is 35 m2,cstimatc tllc hCat tranSFcr coeFtlcicnt

(211■ 15)
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Draw diag[am for l-2 and 2‐ 4 pass ror sllcn alld tubc tシ Tc hCat cxchallgcr
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WHtc dimercnt acccssorlcs for hcat cxchangcr
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Calculatc cquivalellt diamctrc oFallntllas of a dollblc pipc hcat cxぬ angcr having

insidc and olltsidc dianctrc or inncr pipcs arc 2 6 cm and 3 5 cm and insidc

dianlctrc ofoutcr pipc is 5 cm                          (lll■ 12+13)

4 o モ 誦洒奇■ボ諭‖ЧJI希a¬哺ミ?

How hcight ofpackcd colulnll is calculatcd?

(ii)NTLl tt HTu含 ■■31Mミ ?

珈Ъatislllcant by NTU and HTU?

(lii)｀セ0キ應市豫円うョく、qu崚、1

Diffcrclltiatc betwccn platc and packcd col¨                (12■ 10+13)
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