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Optimization design of RFD set based on genetic algorithm

LI Jiangyun , WANG Hui, SHENG Wang, CHEN Wenwen
(Department of Civil Engineering, Wuhan University, Wuhan 430072, P.R.China)

Abstract: RFD(reverse flow divert) set is a kind of maintenance-free delivery system driving by compress-
air. It intermittently discharges through its delivery pipe. RFD set has no moving part, and its optimized
design is critical to efficient and stable operation. The deficiencies in optimization of traditional enumeration
algorithm and the marginal utility method were indicated. Then, as a mainly point of the paper, using the
genetic algorithm ( GA) to solve the multi-objective multidimensional optimization problem was
discussed. By comparing the results of the three optimization methods, the superiority of GA can be
drawn. Based on the industrial needs for flow and head, a serialization design of RFD was done by using GA
and the relationships of the structural parameters and the operational parameters were analyzed. And the
conversion relationships of RFD average flow in different densities and viscosities were provided. The
promoted approach will be benefit for the RFD set design in industry.
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Fig. 1 Schematic of RFD set Fig. 2 Schematic for calculation of RFD set
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Table 1 Comparison of the calculation results of genetic algorithm and enumeration method

Tk B d./mm d,/mm h,/m D,/mm P,/MPa  P;/MPa (m*”Q-mli’l) N/%  N/T
g 22 88 2.5 965 5 2.1 5.56 58.2 58.2
HPr n=0 23 98 2.9 900 5 2.0 5.74 57.7 57.7
&S 22 79 2.8 900 5 3.0 5.92 56.5 56.5
L 23 71 1.7 659 5 2.2 5.53 52.2 16.5
HPr n=0.2 24 98 2.2 800 5 2.0 5.99 53.9 20.3
&S 22 79 2.1 750 5 3.0 5.73 53 15.3
ik 23.7 67 1.6 635 5 2.2 5.56 49.5 5.5
PR n=0.4 21 49 1.4 500 5 3.0 5.57 37.5 8.4

S 23 79 2.1 750 4.5 3.0 5.86 52.4 4.4
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gLk
i 22.6 65 1.6 608 5.0 2.3 5.61 49.1 1.8
HBr n=0.6 21.0 49 1.4 500 5.0 3 5.64 36.9 3.9
Hezs 23.0 79 2.4 700 4.5 3 6.00 51.6 1.3
bl 22.9 65 1.6 611 5 2.3 5.57 46.7 0.2
bR n=1 23.0 49 1.9 460 3 2.9 5.55 39.3 0.16
s 21.0 49 1.4 500 5 3 5.57 37.5 0.11
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Table 2 Design parameters of RFD sets under different flow rates (fixed head)

R/ m KE/(m® +s ') hi/m d,/mm hpe/m P;/MPa P./MPa D,./mm d./mm

3 0.7 48 1.2 2 —0.5 450 16
5 1.4 59 1.4 2 —0.5 516 20
10 10 1.46 80 1.7 2 —0.5 634 29
15 1.2 97 1.9 2 —0.5 727 36
20 1.7 106 2 2 —0.5 773 40
3 0.2 53 1.4 2.3 —0.5 540 18
5 0.2 67 1.6 2.3 —0.5 630 23
15 10 0.2 89 2.0 2.3 —0.5 750 33
15 0.4 107 2.2 2.3 —0.5 850 40
20 1.8 115 2.4 2.6 —0.5 900 40
3 0.2 57 1.6 3 —0.5 620 18
5 0.2 73 1.9 3 —0.5 730 23
20
10 0.4 95 2.3 3 —0.5 850 33

15 0.8 114 2.5 3 —0.5 980 40
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Table 3 Design parameters of RFD sets under different heads (fixed flow rate)

WE/(m® «s)  #HE/m h¢/m d,/mm hpe/m P,/MPa P,/MPa D,/mm d,/mm

10 0.7 48 1.2 2 —0.5 450 16
12 0.2 51 1.3 2 —0.5 490 17
’ 15 0.2 53 1.4 2.3 —0.5 540 18
20 0.2 57 1.6 3 —0.5 620 18
10 1.4 59 1.4 2 —0.5 516 20
12 0.2 64 1.5 2 —0.5 580 22
’ 15 0.2 67 1.6 2.3 —0.5 630 23
20 0.2 73 1.9 3 —0.5 730 23
10 1.46 80 1.7 2 —0.5 634 29
12 0.2 85 1.8 2 —0.5 700 31.5
v 15 0.2 89 2.0 2.3 —0.5 750 33
20 0.4 95 2.3 3 —0.5 850 33
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Fig.3 Variation of flow with density Fig.4 Variation of efficiency with density
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Fig.5 Variation of flow with viscosity Fig.6 Variation of efficiency with viscosity
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