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Abstract

Aiming at the problems of unreasonable jet parameters, poor accuracy, and low descaling effi-
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ciency of fish raw material water jet descaling equipment, this paper established a carp model,
and simulated the water jet descaling using fluent software, and established the mechanical per-
formance evaluation index of fish body descaling. The influence trend of the changes of jet pres-
sure, jet target distance and jet incident angle on the mechanical performance evaluation index of
fish body descaling is analyzed. The results show that within the given jet parameter range of the
test, when the optimal jet parameters of scales are jet pressure 9 MPa, jet incidence angle 20°, and
jet target distance 100 mm,; at this time the uniformity of force, effective strike ratio and maximum
strike force are the best, which provided theoretical methods and technical support for fish raw
water jet descaling equipment.
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Figure 1. Carp model
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Figure 2. Fluent flow field simulation model
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Figure 3. Meshing model
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Figure 4. Principle diagram of water jet descaling
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Figure 6. Stress cloud diagram under different target distances
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Figure 7. Stress cloud diagram at different jet incident angles
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Figure 8. Radial equivalent stress distribution curve of fish body surface under different target distances

El 8. TREISTREEE T & FREEEFRN N5k

11000
—=— 8MPa
10000 s » =lMEa
i —4— 10MPa
i v 11MPa
9000 i e N
-~ A .
© 7
O gooo | ¢ a o
R 4 i ¥
"7:1 . S /
2 7000 /
= - =t
P y s o N
6000 |- .\\\\\ v
[ § N
5000 -
4000 r ; . . T T |
-30 20 -10 0 10 20 30

BErAE (mm)
Figure 9. Radial equivalent stress distribution curve on fish body surface under different inlet pressures
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Figure 10. Radial equivalent stress distribution curve on the fish body surface under different jet incident angles
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Figure 11. Variation trend of maximum Von-Mises equivalent stress with target distance
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Figure 12. The variation trend of the maximum Von-Mises equivalent stress with the inlet pressure
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Figure 13. The effective blow ratio vs. jet distance
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Figure 14. The effective blow ratio vs. jet incident angle
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