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Optimization on the Structure of Plate
Economizer Based on Orthogonal Design and
Grey Relational Theory

WU Lijun, YUAN Zhicheng, YUAN Zhaokuo
(School of Mechanical Engineering, Tongji University, Shanghai
201804, China)

Abstract: Based on orthogonal design theory and grey
correlation theory, structure parameters of new type
economizer were optimized. Nine groups of calculation models
were defined according to the orthogonal design method and
three kinds of variables (long axis, short axis and plate
spacing). Combined the simulation conclusions and analysis,
the optimization results of plate type economizer show that.
when the gas flows in corrugated channel and water flows in
internal circulation channel, plate spacing, among the three
factors, has the most significant impact on the optimization
index. When the plate length is 400 mm, the optimal
structural parameters of new plate and shell economizer are as
follows: when the long axis is 32mm, the short axis is 12mm
and the plate spacing is 25 mm. In addition, an experimental
platform was set to verify the optimal structure, which
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provides a new method for the design of plate type

economizer.

Key words: plate type economizer; orthogonal design

theory; grey relational theory; optimization
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Fig. 1 Core structure of new plate economizer
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Fig. 2 Sectional physical model of new plate economizer
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Tab. 1 Physical parameters of materials

o) BE/ HE/ SFREH th A/
T (kgem3) (Welm-+CT) 1« (kg+C) 1)
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Tab. 2 Initial variable parameters

HnE R A/mm B/mm H/mm
1 24 8 20
2 32 12 25
3 40 16 30
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Tab. 3 Simulation results of plate type economizer

A/ B/ H/ WSR#HORE/ WKFEORE/, WKHEORE/ BRE/ SERRRIV TSN fe/ _h_
mm mm  mm (m+s 1) K w (We (m?+K)™D) Pa AP/
24 8 20 12.50 400 382. 10 1611.09 85. 93 231. 93 13.98
24 12 25 10. 00 400 381. 07 1 626. 20 80.71 198.12 13. 84
24 16 30 8. 33 400 375.13 1625, 81 75.90 218. 60 12. 60
32 8 25 10. 00 400 382. 94 1529, 62 62. 74 173. 36 14,98
32 12 30 8. 33 400 382. 65 1537.98 60. 28 179. 49 15. 21
32 16 20 12.50 400 362. 95 3 344. 46 58.33 145. 10 13. 29
40 8 30 8. 33 400 383. 20 1 504. 55 50. 01 133.52 12.51
40 12 20 12.50 400 369. 55 2 752, 65 85. 82 314.11 12. 85
40 16 25 10. 00 400 369. 84 2 710.78 80. 40 332.51 12. 05
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Tab. 4 The correlation of long axis, short axis

and bundling spacing to y

HE B 3E KRR ES ST

Rl R¥2 3 EREH
A=24mm  0.485 0.495 0. 607 0.529
A=32mm  0.746 1. 000 0.732 0. 826
A=40mm  0.701 0.451 0. 463 0.538
B=8mm  0.416 0.370 0. 350 0.379
B=12mm  1.000 1. 000 0. 834 0. 945
B=16mm  0.379 0. 367 0. 400 0. 382
H=20mm  0.538 0.739 0. 658 0. 645
H=25mm  1.000 0.746 0.877 0. 874
H=30mm  0.478 0.510 0.818 0. 632
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A=32 mm,B=12 mm, H=25 mm.
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Tab. 5 Simulation results of optimal structural

A/ B/ H/ RHEMREY JERE/ h
mm mm mm (We (m? +K)™D Pa APY3
32 12 25 89. 41 189. 00 15. 59
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Fig. 3 Experimental platform of gas-water heat

exchanger system of plate economizer
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Fig. 4 Comparison between the simulated and

experimental results
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