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Fig. 1 Three Systems Calculated (A : Openi steam ; B, C : Reboiler)
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Table 1 Conditions and Results for Calculation
T System .
— (A) : Open Steam (B) : Reboiler Method (C) : Reboiler Method
Conditions and Results
Feed Composition
xr (kg ethanol/ kg) 0.422 0.422 0.4922
hp (kcal/ kg) 110.0 110.0 110.0
F (kg/hr) 1 1 1
Reflux Ratio R (—) 2.33 2.33 2.33
Number of Theoretical g'laztf ) 7.7 7.3 7.7
Distillate Composition
xp (kg ethanol/ kg) 0.9 0.9 0.9
hp (kcal/ kg) 28.0 28.0 28.0
D (kg/hr) 0.351 0.351 0.403
Heat Required at Bottom
Qw (kcal/hr) 236.7 236.7 287.9
Bottom Composition
xw (kg ethanol/ kg) 0.1 0.163 0.1
hy (kcal/ kg) 89.3 82.7 89.3
W (kg/hr) 1.065 0.649 0.597
Steam Composition
xs (kg ethanol/ kg) 0.0
hs (kcal/ kg) 670.0 e e
S (kg/hr) 0.416
X102 RXEEOETHE, TCIORBIIRANHREINS,
10, T T T T S
oS 0.461
Mo 6‘; =1 (2)
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Fig. 2 Enthalpy-Composition Diagram for the Ethanol-
Water System at 1 atm
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Nomenclature
B : Flow rate of bottom in Fig. 1-(A) (kg/hr)
D : Flow rate of distillate (kg/hr)
F : Flow rate of feed (kg/hr)
H, h : Enthalpy of vapor and liquid (kcal/kg)
N : Number of minimum theoretical plate (=)
Qw : Heat required at bottom (kcal/hr)
R : Reflux ratio (=)
S : Flow rate of open steam (kg/hr)
x : Weight fraction of Ethanol (=)
W : Flow rate of bottom (kg/hr)

Subscripts
F=refers to feed
D=refers to distillate
W =refers to bottom product

S=refers to open steam
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Heating Characteristics of Open Steam and Reboiler

Hideto Yosuipa* and Masahiro YOrizaNE*

The heat consumption of distillation column is con-
sidered for both the open steam and reboiler systems.
The Ponchon-Savarit method is used for calculations.

Cases (A), (B) in Fig. 1 show the calculated results
of the bottoms product composition and the theoretical
number of plates when feed composition, distillate com-
position, reflux ratio, heat consumption, and the total
number of plates are the same. Cases (A), (C) in Fig.
1 show the calculated results of heat
when feed composition, distillate composition,
ratio, bottoms product composition, and the total num-

consumption
reflux

* Faculty of Engineering, Hiroshima University (Saijyo
Shitami, Higashi-hiroshima 724)

ber of plates are the same. The enthalpy-composition

diagram used is shown in Fig. 2. The calculated re-
sults are summarized in Table 1.

Comparing the results of cases (A), (B) in Fig. 1. it
is found that the open steam method requires much
more theoretical number of plates, but the ethanol
content in the bottoms product becomes smaller. Com-
paring the results of cases (A), (C) in Fig. 1, it is
found also that less heat is required by heating with
open steam than with a reboiler.
effect becomes greater as the ethanol content in the
bottoms product becomes larger.

This heat saving
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