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Figure 7 Change rule of objective

function with numbers of iterations
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Table 5 Parameters after optimization
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Figure 8 Calculated stress cloud of

optimized jacketed reactor structure
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Table 6  Results of strength evaluation after optimization
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Intensity Check and Life Estimation of Boiler Flue Gas Adsorption Tower

HUANG Shizhao', WU Linjie', XIANG Bing’

(1. School of Chemistry and Chemical Engineering,Guangxi University , Nanning 530004 , China;
2. Department of Electrical Application Technology ,Guangxi Petrochemical Advanced Technical School ,Nanning 530031, China)

Abstract ; Due to the design of pressure swing absorption tower in Guangxi sugar refinery boiler flue gas without stress
and safety analysis, in order to make sugar mill boiler flue gas concentration PSA system better and safer operation,
adopted ANSYS analysis software on the overall adsorption tower stress analysis, strength check and fatigue life
estimation. It is found that the maximum stress in the process of adsorption and desorption is 125.43 and 24. 13 MPa
respectively. According to the theory of combined analysis and design, the results show that in this paper, the strength
and stability of flue gas condensing adsorption tower of the sugar refinery meet security requirement; the design fatigue

life is more than 27 years, that is, under the normal operation, the adsorption tower can also run for 20 years.

Keywords : adsorption tower ;stress analysis ;intensity check ;fatigue analysis; ANSYS
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Table 1 Main structure sizes and operation
parameters table of adsorption tower
Bt RS/ MPa JiH/s fEREA/mm AR E/mm
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Figure 1 Diagram of adsorption tower
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Table 2 Main material parameters of adsorption tower

wHE/ BAPERL 50 CH

Eigha Mk (kg - m*) THFA L /GPa  J %R/ MPa
Hik Q345R 7860 0.30 206 196
(EVF)EL Q345R 7860 0.30 206 196
(E )88 204 7 850 0.25 204 151
FE Q345R 7 860 0.30 206 196
KRR Q235-A 7850 0.30 210 157
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Figure 2 Physical model of adsorption

tower for stress analysis
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Figure 3 Stress distribution cloud in upper and

lower area of adsorption process
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Figure 4 Upper and lower stress distribution of

desorption process
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Figure 5 Stress evaluation path location
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Table 3 Evaluation results under adsorption load
PERE AR (PR Sy /MPa Sy /MPa Sy /MPa VIR ) S,/ MPa VbR WE R
pathl ($345) 121.800 151.000 <1.5KS,, L
113.450 151.000 <I1.0KS,, Crid
path2 ($:45 /34 3%) 109. 040 196. 000 <1.5KS,, At
98. 160 196. 000 <1.0KS,, Gk
path3 ($f3%) 51.063 196. 000 <1.5KS,, P
57.007 196. 000 <1.5KS,, G
path4 ({4 {&) 33.917 196. 000 <1.5KS,, o
74.258 196. 000 <1.5KS, LH
path5 (#f3%) 32.207 196. 000 <1.5KS,, P
37.988 196. 000 <1.5KS,, L
path6 ( 45/ 443k ) 74.079 196. 000 <1.5KS,, ris
91.733 196. 000 <I1.0KS,, G
path7 ($:45) 125.410 151.000 <1.5KS,, i
124.670 151.000 <1.0KS,, ok
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Figure 6  Distribution of ¢, and o,

discontinuity in process of adsorption
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