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Liquid level optimal-setting for tube falling film evaporator based on exergy

ZUO0 Jian, XIE Yongfang, WANG Xiaoli, XIE Sen, YANG Chunhua
(School of Information Science and Engineering, Central South University, Changsha 410083, Hunan, China)

Abstract: In the tube falling film evaporator, liquid level directly influences the pressure and the temperature in
the evaporator and therefore influences the heating steam consumption. So, it is an important parameter for
optimization of evaporator operation. But in the actual production, the liquid level is usually set empirically in a
large range, so that the process cannot run in optimal situation. A liquid level optimal-setting method based on
exergy analysis is proposed. By deeply analyzing the liquid level’s effect on other evaporation parameters and
using the actual running data of the sodium aluminate solution evaporation process for alumina production, the
correlations between liquid level and other parameters are obtained. An optimization model based on the
maximum exergy efficiency is then established based on the material balance of the evaporator and the exergy
analysis method. The optimization model is then solved under a certain condition to get the exergy efficiency-
liquid level curve. Finally the optimal level under different operating conditions is calculated, which provides

guidance for the optimization of the actual production operation.
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Fig.1 Tube falling film evaporator
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Fig.2 Evaporation process
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Table 1 Optimized liquid level under different operating

conditions

Heating condition Inlet condition Actual result  Optimized result

P, =0.40 MPa F=300m’ *h™'  f=59.75% f=60.20%
T;=120C H=287m H=229m

pi=1280kg + m™
Py =0.40 MPa F=300m’ « h™'  f=56.05% f=57.56%
T;=125C H=281m H=227m

pi=1290kg * m™
P,=0.45 MPa F=300m’ *h™'  f=59.75% f=62.87%
T;=120C H=3.18m H=250m

pi=1280kg * m™
P;=0.45 MPa F=300m® « h™'  f=56.79% f=5831%
T;=125C H=2.92m H=245m

pi=1290kg * m™
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