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G) b\A  10ve T[Tt [b6BX\KZ2O

$V VKRZQ LQ WKH ILJXUH DQ LQ/IDIELGVW®EH DPGHL NOFRMAGSHENPIFHD WS BNRKRUEDMWMH Y R (

DQG XQLW WLPH +HDW WGLRGNFI\NURRF R X WK R B@\DIVDH W B G RAVRADR! HH FSV®D DYWHH KLHWVD

7KH WKHUPD OMFRRBWYFRHE WR EH FRQVWDQW 8QGHU VWHDG\ VWDWH FRQGL

1) : KHQ WKH WHPSHUDWXUH R® ELRYGKWHK G NMWHR B WKBIW R DMW GIODMWH EXWLRQ F
KHDW EDODQFHOHP WEW YROXPH

? ,Q WKH FDEHWIYH DQ H[SUHVVLRQ IRk MKW KD [ DXV SADHDRVBHH U D W X U H

B) :KHQ WKH WHPSHUDWXUH R MDXKHGOMKW WLHRHS IRU DWKXUIKD RWASIOHT W HLKMG WG
WHPSHUDWXUH GLVWULEXWLRQ HTXDWLRQ LQ WKH IODW SODWH

@) ,Q WKH FDEHWUIYH DQ H[SUHVVLRQ IRk MPKW KAHD [ DIDXWP SADHDRSIH UD W X U H

G) ,Q WKH FDNFSBHVV WKHDKHDWQEWIRQ RI SRVLWLRQ
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Fnﬁ/%ﬁ 6 (Questic)n 6)

AZ )—)IVIKIEA i (5 TRIBEE: A% /—)L 30 mol%. Fitk: 100 kmols, IREE: #) 0377y 2 FREEHE (X 1) BB\ \LE T
5 (" 2) THBESID, 1 atm (2B DRI GREE: T AZ/ —/VIRIBEADER: x, SIBELVDE: p) IIERRIC S 6N
TV5,

(1) 79 2 FKBBEN XY 25 kmols TRIHRE 1S5, TERIX (A FIEDIK 1) & AT BIRERB I OB COMR, BLOT77
Y 2 R DIREL RO L,

SHEGEFE RIS TEAN LA 71— 11, 08 mal0sZ 18 lmalle 'T'F

)

McCabe-Thiele DOYERIEIT L FTEEER B L ORI E YA kD &, F77. HRRERDIREE, WFEDRERR, SHARDMRE KD
J:o “

(3) FREIEDME T FNE—EROTZ, HEOTZDOIC, BEENIEENI LA TER TEDH DL, E/VERFEE (=30 ki/moli
MR LD T —EL 5, R COMHEER g. (k5] BLONMEER CONEE g [KisJa, (NDT7 T 278888 BLUR)D
EREEOBEETENETNRDL,

A liquid mixture of methanol/ water (methanol: 30 mol%, flow rate: 100 kmol/s, temperature: boiling point) is to be continuously separated

either in flash distillation (Fig. 1) or continuous distillation (Fig. 2). Vapor-liquid equilibrium datz(l7 ca{ J}s]alm are giveh in the answer sheet (7¢

temperature; x: methanol mole fraction in liquid phase, y: methanol mole fraction in gas phase).

(1) 25 kmol/s of distillate is to be separated by flash distillation column. Using the equilibrium diagram (Fig. 1 on the answer sheet), determine
the composition at the top and bottom of the column and the temperature of the flash distillation column.

(.25 kgmal/s of distillgte (mefhanal: 95 %) is 10 he ohfained by continnous distillation from the top of the colymn. The reflux matioRis 2.,

Using the equilibrium diagram (Fig. 2 on the answer sheet), find the required theoretical number of stages and the feed stage using the
McCabe-Thiele plotting method. Find the temperature and the compositions of the liquid phase and the gas phase in the feed stage.

€)) The requlred energy of a distillation column should be determined. For simplicity, we assume that sensﬂa}ﬁ he'f}t is negligible compared to
latent heat and that the molar latent heat of evaporation, A (=30 kJ/mol) is constant regardless of composition. Find the heat of cooling gc
[kJ/s] and the heat of heating gn [k/s] in the condenser for the flash distillation column (in (1)) and the continuous distillation column (in (2)).

£ 535S total condenser -

454538 total condenser
q.[Jrs]

B2 iR, distillate

BH & distilate X Xp, D [mol/s]

Xp, D [mol/s]
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