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A Study on the Optimization of Anti-Jamming Trash Screen with
Rake using by Response Surface Method
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Abstract A trash screen is installed in front of the inflow channel of a drainage pumping station, sewage
treatment plant, and a power plant to block floating contaminants. The bottleneck phenomenon, which
decreases the water inflow, causes damage to the damper as a result of clogging in between the screen
if string type obstacles are not removed. In this paper, the apron was removed, and the screen was
expanded, to prevent breakage of the bottleneck phenomenon and string type obstacles. This was
designed using an extended rake by adding an inner rake in between the screen interspace to remove
the bottleneck phenomenon and string type obstacles. To design the inner rake that satisfies the
allowable stresses of the existing damper rake, the experiment points were determined according to the
experimental design method using the inner rake vertical length and the thickness of the reinforced
section as parameters. The use of the ANSYS static structural module and statistical analysis tool R
software gives the optimized shape according to the response surface method. The relative error
between the response surface analysis results and the simulation results was 1.63% of the determined
optimal design-point rake length of 210.2 mm and the reinforcement section thickness of 2 mm.
Through empirical experiments, a test rake was constructed to the actual size, and approximately 97%

of the bottleneck phenomenon and string type obstacles could be removed.
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Fig. 2. Failure rake caused by jamming
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Fig. 4. Causes of failure in bottleneck phenomenon

Fig. 5. Modified shape of extended screen

232

FHFAER A7AA7E Tgulsg Roidu] A
Aol 2 2399 BEL2 Hu79] 1/10 ~ 1/30
07 HAISH= Zlo] #EolHH5]. AT HE olsto] §
FEE 459 3 HEE o]FEm EXE F7] o9
FHEL 95 Fola FgE U5 oA E ol8std
g2 WRote fdolE AARZ o|Egitt

2.2 0|29 A=A

8 L2 ANSYS FRoiA T2 IHE o] &
sto] @4 WA o]0l et fLx|AE stqich
£ 2000 mm A|Z7] go]2L}t FTLsHA E4=9] Flo|3
7 Eolfle &R 2Eg siglon 2HeS Euo] &
E& 1AL ZIRE Fig 63 Zth

9I% glo]29] dol= ¥-EH & AHEEE 300 mm
£ AR8stgion Ee SEoA B4 R 5Hog
Stainless steel 3045 ARESI O E4A]+= Table 1
I g}

FAZF Eo] Wihe EFES AYsts 95 glolao
Fig. 73 Zo] sk51 -y H3FY A5S FL519d
o2 #o]=9] =& ol Hol|a BHATHY FAE
Fig. 6ollA Uehd A3 Zo] ZyuS=E HAgsialor
Z4W20] A3} ZH2 Von Mises stressZ 2453t

AA7= Z 2m 2 o 200 kg olAe] EEo| ol
o] 7hssteE 87EIL jlem(o], 2709 FolAE
Ak AR Fola g AW7F A AYsta, 100
kg9l F¥o] A8k mido] Yojubx] UL E 9%
°o]=°] 1,000 N9} Fsl5 BAxHC R 283U

Fig. 6. Fixed position of the rake

Table 1. Stainless steel 304 mechanical properties

Property Value Unit
Density 8,000 kg/m®
Young's Modulus 200 GPa
Poisson’s Ratio 0.29 -
Shear Modulus 86 GPa
Yield Strength 215 MPa
Ultimate Strength 505 MPa
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Fig. 7. Load condition of the rake
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Fig. 10. Equivalent stress contour of length vs thickness

Table 4. Comparison results between RSM and
Static structural analysis

i

Optimal model x1 x2 y relative Fig. 12. Extended rake using the inner rake
ptimal mode (mm) (mm) (MPa) error(y)
RSM 210.2 2 215
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