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Design and process optimization of reciprocating decontaminating

device for freshwater fish
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Abstract: In order to solve the problem that the fish belly is easy
to scratch by the existing dirt-removing device , a kind of dirt-re-
moving device for freshwater fish with reciprocating operation is
designed. Taking carp as the test object, a sensory evaluation
model of dirt-removing effect was established with visceral
removal degree and fish belly integrity degree as evaluation inde-
xes. The influences of process parameters such as starting posi-
tion, feed speed and feed quantity of reciprocating operation of
dirt-removing tool on dirt-removing effects were analyzed, and
the process parameters were also optimized. By increasing the
starting position and feeding rate, decreasing the feeding rate
were beneficial to the improvement of the degree of internal

organs removal, but the possibility of abdominal injury was in-
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creased. The order of influence of process parameters on the com-
prehensive effects of dirt-removal was operational speed >>feed rate
> starting point. When the starting position was 27 mm, the
feed rate was 0.23 m/s. and the feed rate was 64 mm, the inter-
nal organs removal degree and the fish abdomen integrity degree
score were 4.65 and 4.82, respectively. The comprehensive dirt-
removal effect of this scheme was the best.

Keywords: freshwater fish; Freshwater fish; active decontamina-

tion device; response surface; sensory evaluation; carp
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Figure 1 Schematic diagram of belt conveyor

decontamination equipment

Y
%)%
W\

ity 28 2 73 B I 70 o e a5 AE £ o A 4 M B
B2 ZEXEBEEEAFLRTRE
Figure 2 Working track principle of reciprocating dirt

removal device
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Figure 3 Schematic diagram of reciprocating

feed device
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Table 1 Sensory scoring standards for the degree of
visceral removal
iy A JIE 7
4~5 A B A 2 6 15 TC B 5451495
3~4 A A S 1 5% B £ 15 0 W 8 45 10 R IR
2~3 TR INESRER AN T AR 4G
1~2 A EB Sy IR 1017 K T AR 1
0~1 R EARY 153+ 1 ™
S'e 15 N
& Ear lais
o3 < m
R 2
oy & 3F 13% 1o
=y 3
£ ig
1k s 412
—=— NIERBREERS 7=
—e— 1 JE SRR AT 5
o 20 30 20 50"
IR NLE
Starting point/mm
6 AL FE S E AR R

Figure 6 Effect of starting position on dirt removal
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Figure 8 Effect of feed rate on dirt removal
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Table 3 Experimental design and results
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1 —1 —1 0 4.8 0.9
2 1 —1 0 4.6 0.7
3 —1 1 0 3.8 4.8
4 1 1 0 4.1 4.7
5 —1 0 —1 3.5 4.8
6 1 0 —1 3.9 4.6
7 —1 0 1 4.8 4.5
8 1 0 1 4.5 3.7
9 0 —1 —1 3.5 0.9
10 0 1 —1 3.4 4.9
11 0 —1 1 4.9 0.6
12 0 1 1 4.1 4.8
13 0 0 0 4.7 4.7
14 0 0 0 4.6 4.9
15 0 0 0 4.8 4.8
16 0 0 0 4.6 4.8
17 0 0 0 4.7 4.7
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Figure 9 The response surface of the two-factor interaction to the degree of visceral removal
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Figure 10 Response surface diagram of the interaction of two factors on the complete ventral process of fishes
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