Mechanical Engineering and Technology HLB L2 5K, 2019, 8(5), 365-375 Hans )i
Published Online October 2019 in Hans. http://www.hanspub.org/journal/met
https://doi.org/10.12677/met.2019.85042

Design of Experimental Equipment for
Water Jet Cleaning of Aquatic Raw Materials

Renjie Li!, Xiaochen Li!, Xu Zhang?*, Jixin Yang?, Jinshi Lu?, Huihui Wang2,
Shasha Cheng?

'School of Mechanical Engineering and Automation, Dalian Polytechnic University, Dalian Liaoning
*National Engineering Research Center of Seafood, Dalian Polytechnic University, Dalian Liaoning

Email: ‘zhangxu_dlut@163.com

Received: Sep. 20", 2019; accepted: Oct. 8", 2019; published: Oct. 15", 2019

Abstract

The machine used to clean and refine the aquatic materials by water jet is fast and efficient, but
the effect of the machine is significantly related to the operation parameters. Aiming at the un-
clear mechanism of water jet flow in the cleaning and decontamination equipment of aquatic
products, the lack of basis for the optimization of operating parameters makes it difficult to
achieve high quality and low loss cleaning and remove impurities processing problems. Hence, the
machine to test the mechanical properties of cleaning and processing of water jet was developed,
which consisted of mechanical body, water supply system, jet system, transportation system, de-
tection system and protective device. The parameters such as jet pressure, target distance, inci-
dent angle, raw material transportation direction and velocity could be adjusted randomly in a
large range. The distribution and variation of mechanical properties during the cleaning and re-
fining process of aquatic materials were obtained by measuring the hitting strain value of sample
surface caused by jet. The effectiveness of the measurement has been verified by experiments. In a
word, the machine can provide experimental basis and data support for cleaning mechanism, de-
sign of the structure and parameter optimization of water jet cleaning machine.
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Figure 1. General plan of the water jet experimental device
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Figure 2. Design scheme of test platform
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Figure 3. Schematic diagram of water jet cleaning
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Figure 4. Design scheme of water jet system
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Figure 5. Design scheme of water jet parameter adjustment
device

B 5. BHATES B TR
3.3. PR R E i
YrRHs B BN 6 Fn. %35 E R 2AAES), YRR A m AL, @it b8 1% e 2 £ 2 AT F
FJ7, AT EEE R, FHREAF AP AN, FESE SR SYRRAE, ERISCEYR
WIVEF ;24T 508k LB el 2 A0, ZAT R SRR N 10 mm, HRATFEN 1700 mm, %K)
HEH LA S DM542, i KEEE A 600 r/min, BIA]LLUEIE PC 34 PLC 54| RSidmfe, FHHidm 5
7E 0~10 cm/s 130 BBl AT B B MR AR () B 36 S BE , - SR e AN R 7K 77 28 SR T e B R [ 12] 6

Figure 6. Design scheme of material conveying device
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Figure 7. Pressure acquisition interface
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Figure 8. Strain acquisition interface
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Figure 9. Water jet experiment device physical photo
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Figure 10. Strain gage paste physical photo
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Table 2. Fake fish model measures strain value (jL€)
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Figure 11. Strain measurement curve
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Figure 12. Simulated strain nephogram
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