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Table 1 Designed results

Parameter Result

Number of segment 2
Rotating-cylinder
drier
Fluid-bed drier

Type of drier of the first segment

Type of drier of the second segment

Inlet temperature of air of the first segment ('C) 266
Outlet temperature of air of the first segment (‘C) 126
Outlet moisture content of air of the first segment 0.063
Outlet moisture content of material of the first segment 0.04
Outlet temperature of material of the first segment ('C) 26.5
Inlet temperature of air of the second segment (C) 263
Outlet temperature of air of the second segment ('C) 103
Outlet moisture content of air of the second segment 0.057
Diameter of the rotating-cylinder drier (m) 0.74
Length of the rotating-cylinder drier (m) 9.42
Area of the fluid-bed drier (m?) 2.86
Total expenditure (¥/a) 39376

*2 SHMTIRERMLE

Table 2 Comparison in drying results

Drying method Total expenditure (¥/a)

One-segment drying (rotating-cylinder drier) 992089
One-segment drying (fluid-bed drier) 272873
Two-segment drying 39376
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Fig.5 The drying curves of rotating-cylinder drier and fluid-bed drier
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Table 3 Designed results

Parameter Result
Number of segment 1
Type of drier Fluid-bed drier
Inlet temperature of air ('C) 299
Outlet temperature of air ('C) 171
Outlet moisture content of air 0.047
Area of the fluid-bed drier (m?) 0.52

Total expenditure (¥/a) 2732
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Segmented Optimal Design Method for the Combined Drying System

WANG Sheng-wei, HU Yang-dong, AN Wei-zhong, WU Lian-ying

(College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao, Shandong 266003, China)

Abstract: A new design method—the segmented design method for drying system was put forward. The primary idea of this method is
disassembling one task into several tasks, then designing them based on the different characteristics of each assignment. This method was
studied by the optimal design of the drying process. The optimal design was aimed at the minimization of annual total cost, of which the
drying process was expressed as a three-segment superstructure at most and two drying equipments could be chosen in each segment.
The system models of each unit and process and the economic models were used in this method. The result showed that it was better to
apply the two-segment method when the moisture of material was more than the critical moisture under the same condition, with the
rotating-cylinder drier and the fluid-bed drier combined to drying; one-segment drying method with materials put into fluid-bed drier
directly should be adopted when the moisture of material was less than the critical moisture under the same condition.

Key words: combined dry; segmented design; optimization; genetic algorithm



