XE%HmS: 1000-0615(2021)07-1101-10

ZERRABAFTEESVRMEHLTZ

e, RERATY, REX

(1. A B K 7= B 22 AL B S LA BB T AT, B 2000925
2. RN RA MImFE A 5 & E AR E, il 200092;
3. EZOK o LR R ol (B, B 200092;
4. KFETN RS, W E SRS ToCE AR AL A F A O, 7 K&

K77 24, 2021, 45(7): 11011110

;€
dsa
¢
JOURNAL OF FISHERIES OF CHINA
DOI: 10.11964/jfc.20210412784

Science Press

116034)

ME: ANEHEALELIE M ITWAR T EZ—, BAEACHEHREENATE
A, EXREHBRFAFHEFTALRER2HRETFTR. FRELRE = HH ¢4
AERFAEZHE M I LRI WLTRR P mE £, ZHREBREA . BHILN. AR
TEMBLRAFEEEME, RUHRAFEZELRRENTEILSHE, WETH
AT EEEHANESNBGEN, EREM PR SRR EAETHAHTRBRIE.
HRET, ZHHAFMRTHEZZHWRARNFEALANERZRNEES K, TR %
BB THWEHRZREE, FHRMHEAERTY L. £RFHEHN 35r/min, &
B0 [ U 4 min B, KSR 95%; ME MBI AR T, &% SH X SHIRK
KA WM P>A R E>R I A>85O8, x84 8 1505 2 KR A B SR < B 3L R <
AMEE<WRI; WA BEHILR AR SBRTEHEE, A%HEA 35r/min, &
S ut el 3 min BBy R B K B ER L 95%, HBMEERMK. AARFNETT £ 5 BR
MEBHRENTZS5%, THFFERBETH LW T E MR LREEKE,

XHEIE: A,
FESES:S985.1

F R B AR — ol AR ORI, Rl
7 F AR B B 40%, B AR U FRIE K
I GE M FEL SRR, 2019 AR R B AR AR R
5 164 77 00, FLA TR, b AR IR,
P B TR PR S Tl PR A LA AR £ R
RRP ARy Y, MBI T FEE R, £
B LW K o RNIERIE UESE S HEFR Y,
PAKGE ] HE A5 i B 2R 1 02 BRI JLAR IR
Pl £ 20 TR e e A sk, BRI T 5 AT
IRAFAE H S AL RE BEARR L 57 35 B K LR T 5
NI o P e 6= A R <~y I 4

WisBE: 2021-0426 fEEIHHA: 2021-05-30

BE . B K& R 1R (2018YFD0700903)

BIEEE: bt B A), E-mail: zhengxiaowei@fmiri.ac.cn
W E K P2 2 32 /) sponsored by China Society of Fisheries

8 R, ZBRHA

Rkt A

14 A Rt

208 5 WEHLR A5 38 i JE 0L TN TR 8% T A
PR 445 ) 421 Dk 2% o i R 3 T £ 885 1) — 2R AL 7
SN VREE I it ) | I B SN R N BTSN
R, REEHL AT R BT A AR K B . T
TRl FAR, FREESEN, ARIEERDT AR,
FBEHLAT 7 Ay ) B ORI 34 2 50020 IR A AU A
e B I S R A RO k2 1, FEIIT
P Al 25 25 B 45 H 122 T IR AT N BE 1 TR T
s AR S YR 1R N BEAN AR R S L.
KA WA L, IR T 25 5 B A Ak B R RN AR

mn

https://www.china-fishery.cn


https://www.china-fishery.cn

1102 Ko

PRESEAE R A N RRE A KB
P SE PR AR 220 B IR TT I R GE M 4 4 e T
P 2 0l N 7 og R B N N 1 B 473
FASC bR fE AN AR RN, B af i i — | 2
SR, SEBR 2 B CR AN s 25 D7 T I8 TG i
SEAT AR R o BER BRI, A SLH gk
BCT 8B B FLI . A ] R FTR S 4 Bl
LSS, BOHRMA A LB E, JT R
B AR 0 R A L B B A L T BT, R
NGRS RN ETNEUES i N
il H P AR A LS. T2 BR
7 25 W B T JEAT AR P BRI, E A 2 Rl D) RE AR
TFRAT RO A AR B AN, DASE 3 25 B 0OR 1Y
Tt

1 MRS TE

1.1 SREERSNEE

FEAT R LU BENE A fa d ke
R W, ARG S I i B A i kis 1%, Al K AR
T35, PR 500~600 g H3 4 52 56 SR 41—
FE RO AR — A EATVR R S S . R
MoK B G 2 1 h, EEE T, B4
A 3 4L, BOHE M,

KEALZ  SI92 TR TRV, K5I 0.01s;
GFF, S S0g, FHERRARTHEAY ; VC6234P
AF 4 b 2 R I B4, RS EE 0.1 t/min, TRIITHEE
A PEFIBL A BR A | 5 DL7306 A 85 40 £ B R
575 Bl 0~180°, K5 1°,

12 K8KE

SCHG B At FL B B A5 N IET 1 B,
LT AF I A EAT O A RE B i i
A, A AR R e R O A b A T
AR o 275 5 DA T35 30 R 88 T H A9 454,
TERTISC 56 B9 FEAl b, BEHRT 4 FpOA[R] 2 24
FFRIE (8] 2)0 Z 8096208 B 25 S JOR HT T I
WS AL as R, AL 1.

13 REERHEZNSH

VAR FLAR A0 89 70 B ], o B o fLAR 2R
FTH 2 L B ) R BARAS o TR M TRk
fl RS AN IR 3 Firs o A A E AR IR BTN, OF
TEWR e sh B A sh MR, Sk A%
HEAE RO G b, I AR A S B8

https://www.china-fishery.cn

MR 45 %
. BRI e SR
sprocket descaling drum rack bearing

El1 ZEBEHINERE

Fig. 1 Tilapia descaling experimental device

B2 TEERESHIRMT
(a) AR, (b) BIEFLM, (c) AENTTE, (d) #REUN
Fig. 2 Descaling parts of different structures

(a) steel mesh, (b) punched mesh, (c) angle cutter, (d) rebar
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Tab.1 Parameter table for descaling experimental device

ZH Hft

parameter value
WHBEA/mm roller diameter 750
R 9% /mm  roller width 520
LTI /KW power 1.5
JIEHE/F number of blades 48
JIESEE /mm  blade width 30
RSN E 4 /mm  rebar diameter 20
AR RS /mm  steel mesh size 30%60
LM B 4%/mm  punched mesh diameter 18
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Fig. 3 State of contact between the drum and the fish
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Fig. 4 Force on the contact part between
the fish body and the drum
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Tab.2 Sensory evaluation of the degree of
damage to fish body

RE AR
sensory indicators

VR M

score

ARRRITCAG 1, bRt g 5e 1T 10
no wounds, beak and fins intact

fIRRI A EIETEL, AR AR 8
body and fins intact, mouth slightly scratched

PRI AN fh A R 6

slight injuries in fish body, mouth and fin

PRI A R £ £ ) S 4

significant damage in fish body, mouth and fins

fafk, YRR A2 cmx2 em Lk 2
2 cmx2 cm of damage in fish body and mouth

#=3 BEHRKEEX
Tab.3 Levels of factors
SES K

factors levels

%0} B /min  descaling time

0,1,2,3,4

VR @153 /(r/min)  drum speed 15,25,35,45,55

FHLREE/E  quantity per batch 20,50

JIE /() blade angle 0,7,14,21,28
B A B S IERT
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b X3 i AR AT S 1A X . F Microsoft Excel
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Fig. 5 Influence of descaling time and drum speed on
descaling effect of expanded metal lath

Different letters in the same subscript on the curve indicate that there is a
significant difference(P<0.05) between the descaling rate at the drum

speed, as shown in Fig. 7

(b) ©

i E8MmIHG
(a) BEFR AR, (b) fEEREH, (o) REMIIR
Fig. 6 Damage during descaling of tilapia

& 6

(a) mouth damage, (b) fin damage, (c) surface scratch
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Fig. 7 Influence of descaling time and drum speed on

descaling effect of punched mesh
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Fig. 8 Influence of drum speed on
descaling effect of angle cutter

The same subscript with different lowercase letters indicates that there is
a significant difference (P<0.05) between the descaling rate of different

drum speed, as shown in Fig. 10
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Fig. 9 Influence of cutter angle on

descaling effect of angle steel cutter
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Fig. 10 Influence of drum speed on

descaling effect of rebar
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Fig. 11 Structure of multistage-drum descaling device
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Tab. 4 Parameter table for multi-drum descaling

experimental device

24 HE

parameter value
W EA/mm  roller diameter 750
TP /mm  roller width 1200
R/ (r/min)  drum speed 35
LTI Z /KW  power 2.95
AR RIS/ mm  steel mesh size 30%60
JEFLIM EL4%/mm  punched mesh diameter 18
- F iR /mm  screw pitch 200
F #4538 /(r/min)  spindle speed 4
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Efficient and low-damage descaling technology for tilapia based on multi-drum

ZHENG Xiaowei ">**,  CHEN Qingyu "**, ZHANG Junwen "**
(1. Fishery Machinery and Instrument Research Institute, Chinese Academy of Fishery Science, Shanghai 200092, China,
2. Key Laboratory of Ocean Fishing Vessel and Equipment, Ministry of Agriculture and Rural Affairs, Shanghai 200092, China;
3. National R & D Branch Center For Aquatic Product Processing Equipment, Shanghai 200092, China;
4. Collaborative Innovation Center of Seafood Deep Processing, Dalian Polytechnic University, Dalian 116034, China)

Abstract: Tilapia is an important species of aquaculture in China. It is widely used in aquatic product processing
due to its tender meat, less bones and low price. The main products are fillet and frozen fish. Fish pre-treatment
process is complex. The key links include descaling, head removal, viscera removal and cleaning, etc. Fish descal-
ing machine refers to a kind of mechanical equipment to remove the scales of fish body by using the scale-scrap-
ing structure. It is usually used for batch processing small and medium-sized fish or processing large fish one by
one. Descaling machine can use the methods including water jet, scraper, brush, mesh-plates, etc. The descaling
machine can be divided into intermittent type and continuous type according to the feeding mode. The roller struc-
ture is one of the effective methods for fish descaling. Scraper, mesh-plate and other structural parts are installed in
the inner wall of the drum. Descaling is realized under the interaction between the fish body and the inner wall of
the drum while the drum is rotating. Compared with water jet, roller descaling has the characteristics of large hand-
ling capacity and good continuity of production. In the actual production, the final production effect will be
affected by the type of structural parts, the structure of the drum and the actual production operation. This paper
focuses on exploring the practical effect and influencing factors of different components in the process of drum
descaling. Four common descaling structures are selected such as steel mesh, punched mesh, angle cutter and
rebar. A drum descaling experimental device was designed to carry out the research on the technological paramet-
ers of the tilapia drum descaling. The descaling rate and damage degree were measured under different test condi-
tions. On this basis, a multi-drum descaling device was designed and tested. The results show that: Descaling time
and drum speed are the main parameters affecting the descaling effect of expanded metal lath and punched mesh.
The descaling rates with different descaling time were significantly different (P < 0.05), and the descaling rates
increased with the increase of time. The descaling rate can reach 95% when the drum speed is 35 r/min and the
descaling time is close to 4 min. Descaling effect of angle steel cutter at different drum speeds is significantly dif-
ferent (P < 0.05). The descaling rate can reach up to 90% when the drum speed is about 35 r/min. Thus it can be
seen that angle steel cutter suitable for fish descaling processing onalarge scale. The resulting damage is signific-
antly increased, although increasing the tool angle can improve the descaling effect. The descaling effect of rebar
at different drum speeds is significantly different (P < 0.05). The descaling rate increases with the increase of rotat-
ing speed. The descaling rate can reach up to 90% when the drum speed is increased to 55 r/min. The damage of
fish body mainly includes mouth damage, fin damage, surface scratch and other types. The damage degree
increased with the increase of descaling time. The optimum parameters of tilapia drum descaling device are 35
r/min and 3 min. According to the descaling effect, expanded metal lath and punched mesh were selected to form a
multi-drum descaling device. Under the experimental conditions, the descaling rate was up to 95% after 3 min of
processing, and the damage was low. The combination of different descaling functional parts can effectively
improve the descaling effect and reduce the damage. This study obtained the best roller descaling process paramet-
ers used for tilapia. It provides the basis for the improvement and optimization of tilapia drum descaling equip-
ment.
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