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Enthalpy Balance
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AFesraty] HEolch  ¥RA9] static pressure of 4%
;e A5y §18A reboiler 24 & forced circul-
ation = falling film evaporater 7} {FfB= = 3lch

Figure 5 o] & ©] column o] o]3§}F stage & HoJF3
9len] Table 2= of 8BS A A <& Data Z o]
o Figure 6 & Equiv. air velocity (m/sec)o] ®EZ &
Fgw s HHENETS BFE 2dEd Table
2cf ¢l= data = total reflux oAl FoiR Aolu}

Table. 2 Figure 50 FRAE Data
= —— Col- Tray Rotor
Pres-
No. System sure %Zlm S{-):;' ‘(gf e;d
(torr) (mm) (mm) m.)
1 trans/cis-decalin 10 500 150 900
1, 2-propyleneglycol/ 10 500 150 900
ethyleneglycol
3 chlorobenzene/ethyl- 50 500 150 765
benzene
4 1-/2-methyl- 5 500 150 765
naphthalene
5 ethanol/water 100 900 650 300
6 water 100 900 650 300

Rotating Film Column

—igFkEEE s 2ehA o column ¥ JEHTAAAYC
% jEelo] s vk BN column -2 TS FLLIEIE
oz FHo 9 dulihd condenser & 4} tube boiler
o e sk ok, od@lsle Wiper(radial fin)o] #
Lol 22 gle) A column o) A [Elgg-g ot glth
web4] column wall of 4 7EER Vapor & el A
condense 3} o] condensate = wiper ol {3 A column
wall o4 FAE HeA o714 oA EEIT
(Figure 7 2) Wiped film evaporator $} ratating film
column 9 ZAE KR oA A EEEC)
gleh=sl glch olcolumn 9} %pZe BWAH KR R
B 7R gkl 2 e
number 2 g ©] column 9] FHEEE 1,2 propylene
glycol 8} ethylene glycol o BEAHZA total reflux of
A 10, 50 2 100 torr of| A 3o column &} FHESH
dimension % i fEHEE Table 3 2 40
olth  BEe BEL A7) AHA rotor & T &
ke EEZ BRAZ glor], Reboiler& wiped-film
evaporator & Aot RE@HEFR T Figure 8 2 924
FrE o ok EfrEolldAe ERBET column
efficiency & A= #¥o 2 F3or Free column cross
section o] 1o 8 Vapor HEE(Wo) R Hifirzolel
9jo] A 2] poessure drop(4P/H)& 10 toor of 4] o] A
o] & Figure 9 o] FmHch o] column o] glojAl pERE

gl o] A& Evaporation
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Table. 3 Rotating Film Column o} 3 Dimensions

Heating surface 0.96 m®.
Heated length 1.7m.
Inside heater diam. 180 mm.
Cooling surface 0. 35 m%.
Rotor speed 750 . p. m.
Fin tip speed 7 m. /sec.
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Table. 4 Rotating Film Column 2| &#o| &0 U
o{Ae| SY4(Vaporization No)

Vaporization Number

qCkeal. /fm®. hr.)
10 mm. Hg | 50mm. Hg | 100mm. Hg

4x10° 3.4 4.1 51
8% 10° 1.7 2.2 2.7
12 10° 1.2 1.6 1.9

wEo Zde AN BIETIAds AL T B
o]t} Figure 9ell4] ¥ wie} 3o} 50 ¥ 100 mmHg
ol A curve & BEEEI v R curve & KEMLS
2 lommHg Bcf w2} o]y ZF HHEE 4+ govt
Ee BEhol A EEgEhe] Kol = oA FhFEe] Fo}
#]v w}e}4] Vaporization number &= Hjndts =
H& Fojdete 2ild

Thin Film Evaporator

o] evaporator o] = vertical(FE[H) Figure 10 € 11
2ME) 9 horizontal(KF)L& 5 Hlo] glow FEEA]
1= Luwa, Rodney-Hunt 2! Pfaudler o] ¢l 3 horizontal

#lo)| = Kontro Flo] gl t},

Fig. 10 Schematic section of the Luwa evaporator
(1) Heating Jacket (2) Cylindrical Evapor-
ator Wall (38) Rotor (4) Seperator section
with fixed stationary Bubbles (5) Connec-
tions for Heating Medium
(A) Feed Inlet (B) Exit for Liquid product
(C) Vapor Exit

sat3sl, M6 H3s, 1968 9@

e ta
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Fig. 11 Schematic cross- section of the Luwa Eva-
porrator
(1) Heating Jacket
(2) Cylindrical Evaporator Wall
(3) Rotor
(a) Blade tip Clearance

o] 2] &t Evaporator &= heat sensitive §HpEH S A&
residence time ¥ W& @ECIA EBEAI ] A
A= 2, #Ee flm & g 2 BipsolA film
I R E A ol A BEEE bR s gl
KBGOl = B FE(vertica)®} Kk ZF(horizontal)
9 F Molgler FEMo]= Luwa, Rodney-Hunt B!
Pfaudler Chirts 7} 152 AZFH e} += Kontro unit 7} 1
o, o] FEIS HEYw mEAE FskAY HFFIE F
e MRl glov ol RENY d& 2

1) |EALS wihmes AR #H—-3 film flow
S FEse] KFR-E film o back mixing & FEEA
5}o] residence time distribution o] §loj 4] ARFJEF E
fe F3owh el ®EekT W& Residue 7} film
< pEstesl el A #KEEo) #4179 ol @ebA] Residue
2] fro] HojAm wlaba In@EEs 4h7 B3
HA e, KFERL #me] Aol Holl wet
A film 9] PRl et Mol A & BER R #Fs}

2) FE Mol e el A ¥ R AFE
B}k Bifpo]l A5 KFHI gle]lA HEs} rotor A}
olell ZEEENAN A& clearance & R Tt AL F
EE Aold wEhA EREY KFEHS ffFsrlde ®
FE& 7T BEsHAl At

3) FTEAS KT evaporator o] glo] A FEHIC]
Mg Vapor = L3 #H film & BTG 29
Vo KFE M e I Vapor 9 residve 7} 2E
moz AZFEo 2 BEIF =ela] counter current 9}
cocurrent & JTHINA Ew o] FRL AR EE
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B2 Rshet,

4) FEiEH -2 Hoorspace 7+ KFHlo] HaA AAE
t}. Figure 12 & 142 Figure 13 & &3} toluene & 3
EpanE 2 4 &9 Feed rate 7} %f52] blade tip clearance
ol A B{filiol P HEL BoFx vk E) blade
tip clearance & & 7| 3}=] Overall heat transfer coeff. 7}
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Fig. 14 Heat Flux o @2 #EMMHEK
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Figure 14 = Specific heat flux ¢+ Overall heat transfer
coeff. s}e] BfRE R FEch Rotor o] Rz R
turbulence & #InA 7] . 2 4] heat flux & #inAlAA
B ES @A 7t Figure 152 Rotor Speed,
r.p.m. o] w2t Overall heat transfer coefficient 9]
WS naFo] = rotor HEZE AAW R de-
entrainment #£& 2 4] Luwa evaporater & Lol
AT 4 A Ao o FE EHE) Heat sensitive
HES EEAA FRY 1%% Residue 24 3+ 74
9 AxE ¥ Fu] Vapor space d EHL 0.6~1.0
mmHg abs. gl 7 $-o]t},

Table. 5 Thin Film Evaporator @ HRsIM 42 &

[ -]
1 2 3
B B kg/hr 14,531 13.19 9,932
o v 14. 48 12.63 8, 800
Residue »# 0. 051 0. 56 1,132
at, °C 78 62 55
Pyl 284/1 23.5/1 8.75/1
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