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Fig.1 Track diagram of feeding machine

2 MRERENSEHRER
Fig.2 Structure diagram of the boat feeding machine
1. Vs 2. B ESCHE; 3. Al 5 4. W3l 35 5. BADL; 6. 7
FISCHR; 7. B4 ; 8. HEHER
1. floating boat; 2. the fixed bracket; 3. the battery box; 4. slide
fork; 5. feeding machine; 6. the guide bracket; 7. hauling

cable; 8. propeller.
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Tab.1 Main technical parameters of prototype

i H item S5 parameter
Bkl 7 feeding mode BB T%
RO R/ kg silo storage 60
5 5 H B/ m/min) N
running speed
SRBUAE S/ (ke/h) -
maximum feeding ability
KM /4B o

maximum noise
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2.1 1TEFE
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Pz

;@: gu \2%
N R T
Wk | M \_L%J L#
Bl LT
’&ﬁm
M\ )
T N7
g ] B

3 TERBEEMTER
Fig.3 Structure diagram of walking device
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KT B S, — RS, EHBIK, ELH
Y FELATL A e , DAL T 32 0 B0 A A B AT R o AR

AR IRG TR E R
Sm, =m1(EE.‘ﬁﬂ) +m2(jﬁﬂ£%§) +m3(§§’,§)
+m, (HASE) +my (HAth) (1)

oA it m, 16 kgaiﬁi&%& m, H 15 kg,S'Z;’,%
m, 7 10 kg, WE T A% E m, 24 70 kg, HoAth
m 5 kg, NTIIHHEAR K SEER 116 ke,

HEFAMARK N 1.8 m, FEEH 0.32 m [7F
i, — B SRR TR 1 0 70 ke, W) 5 20 I A
B :116/70 = 1.7, i AT E 85 2 57F M. R
TR, iR T KPP AR - ENE
TN, EHEEHRERKER — KK FL
Fo MTERBIFHL T BEEN Sm, (A7 R0,
At Fm) , W HEFF K E &N

A = pk V = pkLBdC, (2)
K p AKHREHE (vm’) , KA 1.025;
WAKA 105 VI B8 AF BT 59 HEK &R
(m’) sk HHHAEBRRE. BNV RHK AR,
EALIES MR B e B A (AR e , il s 3255 )
Nk EEFBXERRZ G RE, @R
1.002 ~1.010, RASEBUIMA , /IS BURE, — % B
1.006,L.B.d.Cyy 735 Ry M (B 58 Wz K K J7 T
RH

HRAE T S AT AR iR AR

A=2Wi (3)
H 2 W, =2m,/1000 /R AAF(1) (2) (3)
PRIZIK R
d = RLs
pkLBdCy
0.116
“1.0x1.008x1.8 x0.64 x0.8 - - 12m
(4)

HIZEAK K 1.8 m, 5524 0.32 m [ 2 5%7F
HRRZKE 12 em, IFME R BERL R T 12 em, Ui
FIIEAEAIS 1.8 m x0.32 m x0.21 m FFSAE
JIRRIRR -6 454, Hh Rl [E] BE 2 0. 36 m, T F,
FE RT3 AR AN AR AE MR A b, v ] e £ e b AR 1A
1.8 mx1.0 mx0.21 m FHHAE,

HRYE AR L & 1 A HE RS AR PR BT EOR
BRRMFELZ D 1 m/s, 2534 7 FIBH g AH S, Dh 36
R,

{P =FV

2 (5)
F=fg=1/2xCxpxV x§
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RT3 E, B U AR Ptk T 323 B
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22 mm WHE R, PAARTERESE IO, 5 fm U ALAE
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350 mm s BRI, T XGRS EHE, FXHBEE
BETXE L, HHMBNHEIELRE-ES
B, XA AR, B R
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PR 22, ARIE T SR B X BRG]
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D<25 mm, #EFEE4BLEN N\, =150 mm B,
AWML MN LB E S, & MES R F, =201
N, E45TE &R N, =0 i, B XWE SR F, =
200 N, ###g D - D2 =3 mm, fiEHFNL ERER
3 mm, fjER o =1 618 MPa, W[ T] =0.40, =
647.2 MPa,

BBGAZE L C =6, 51 BE R A K

4C-1 0.615

K=i6ca*t ¢ =1.25 (6)
8FKC [8x201 x1.25x6

TRA dZ«/W[T]‘ Tx647.2
2.44 mm (7)

MBGRENLAREER d =2.5 mm, JLE
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Fig.4 Structure diagram of sliding fork
1RS48, 209085 3. 3028, 4. U 585 5. $54K,
1. lower bracket; 2. spring; 3. upper bracket; 4. the U wheel; 5.
baffle.
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Fig.5 Structure diagram of propulsion control system
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Tab.2 Instructions of the gear connection
K X i
line color definition explain

21 red AR

3 B HZ PR — B IR E

# yellow rp A AR e et
; S XF R A )

blue - B %, XF R PR S BE A L
& black pite P IR R

TOLR L T P 95 R 5 A% AR IR W B 20 o
TR A 5 BRAk AR (S1 ~S5) , 54 b
M9 5 AT B, 38 5 S b A H 4 AT A 42
Helleas b xR gk g BE . i T R B
PR 208 FE 2 A 2 R0, TR SR o 16 4K v 5 2R
P e Sh e AR HENAR B R 4k AR
S1 ~ S3 45l il o 6] 4k B 25 K1 ~ K3 9208, i
B A B9 BE | B Z0 4k 20 ) E 1 IR 4K R AR
K1 ~K3 g% Fhl R 5 & i th EAR 3 . #elias
A4k Ay S5 2 b A1 4k e 4% KS, @t KS %
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Fig.6 Electric control system of feeding boat
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Sl B R AR G| 4R 1) ST ARG AR,
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SCHO 8 mm (R i TR, T AR A
Z5| LT T 1 AR B, H S SR P

AR 30 BN, O T8 3 IR A E S . FR
O ] L2 T S A 3, T sh A R B

R3 RHBWREENX

Tab.3 Definition of emitter button

AR S Heleav gk i A 8 P 5 SHE ek R 2 EHIZRE
launcher button number receiver relay channel number intermediate relay number control function
#2411 No. 1 button S1 K1 GRS
$54f1 2 No. 2 button $2 K2 A
$i4fl 3 No. 3 button s3 K3 [Sid=
#2414 No. 4 button 4 _ i

$41 5 No. 5 button S5 K5 AL

@) a =H/p =4000/0. 45 = 8889 9)

y=a X cosh(x/a) —a =8889 x cos h(50/

8889) -8889 =0.141 m (10)

N\
a. PR E B
a. assembly diagram
of the guide device

b, HHEAUBAH
b. enlarged view of
connection point

7 SHEBLMTEE
Fig.7 Structure diagram of the guide device

LR 2. 225|405 3. I 34
1. bolt and nut; 2. hauling cable; 3. guide bracket.

BEL|HATEFEMIIEENERZTA,
WIFARTE FL AT SE A, B 4 AN a2 SR AR 2 5
48,5 ITEF R BUE BT, WL R IE
SETEMLIE O AR , B O o ) 3 2 0 SR 5 °F 2!, TE A
L. LW LSRR IE K L 100 m fESN H
TR TE U BB T 3 B AT A 1 ME
T ep T g BN

y =a Xcosh(x/a) —a (8)
K x HE P ALK 2 JH Al e =
H/p(HH H 7K FE By ,p AR TFAERE
B o

P2 B e TE R ) R b, KSR — R
4 000 N, X5 A [F B2 2228 T T R = A
A, FAT T 20 e — € TS B AR, IR N B
BEy RN 0 ~0.2 m, M5 H a KFEEZERT
6 000, #3248 H B p KYERIRZ 0 ~0.67 N/m, 1R
RN 22 B AAS R ETR 3.5 mm DU 92248 8
Wi T 3w BEEOR (B BT ER B W ).
KPR P RE (E 2R 2.0) , ik
FERN 3 mm MR 2ERNGE, M.
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A1 x19 B M 2.5 $22248 fy 5/ M b 11 4 -

p K XD* xRy 1770 x3* x0. 504
©7 1000 1 000

=8.03 kN (11)
WEZ2ZRBHN2.0,3 84 F,/2 =4.015 kN=4
kN, 3 R BT EOR . B 3. 0 mm A 2228 1
AT, Horp P R T E R BN 0. 141 m,
I SR T ERAE M DU SR 248 AT
BB RESEE MUy 2 — BB I &, Btf
AR R, A 3h 2 6] BE S 2 g iAo B2
f2/3 6, BP L v 1 167 mm fTEFEHESNF,
ML BAAENZ B EE R n =0.4, 725
BN oo HULARYEZ 10 AT EHE H R (HRY
YL H, QniEl 8 B o

——_0

p T

8 RARBEMFETREMEIRTIRA
Fig.8 Correlation of dimension between
feeding device and turning device
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Fsina > Feosa * n
. (12)
sina = -

5 R >437 mm {H i T4 ik, £ F
MIVERT T 2598 & TS il , BE 48 ) xR R 3 A,
P A E Z A R A2 R, 7E M AT S BOR T3
WEAR, BIE42 0 800 mm f 1/4 R,

R, 5 1) BRI 800 mm 1) 1/4
RS R, e 20 30 2248, TE e S LA, 7
— 3 P A 22 2 22 5 B o 30 2 A0 [ 7, 4N 22 4 2 [l
FAPETEIR 22 B o AN TR J 58 2t b 3% I ) )
EPIE 1T B HEEIETT

3 HHLAR

3.1 W& HFR A E

ZTEF AR BRI AL E T Bt i A2 e
BUG , T 2014 FFEKBLBe LA YL 2 3
DK AT ERE IR, WA 9 FfR. XSG it
K E A ETE KM, K HE R 1.5 me FKE,#
FRRECRE , B NI L B R %, Lk
FFORHT, Jo B A I 55 2 A2, M AR R e
JCFISE 3 b £ K KRR . BT —EE
e 3 BT — 25 SE 0, 5638 o 8 Bt 3% g
Ja e s R DY A S I A, B S R B ES , 4 AR
R () 2.3(%) 4.5(%F).6.7(%) 8, HH
THE A5 & g B A [B], 35 H O 2 B, PR = 4R
TR E T E S B R IRE & .

B9 &K
Fig.9 Prototype test
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R VBT R, TEZ2E,
RESCEL B Bl 5 Fnk BEAS RS AL 1 A5 4k, REAR 47
AT, WA EEMERRER T AT R B

S 11 ~ 39 m/min, &R & & H 75 65 mm D)
N B AR 60 kg, BARAE SN 2 kg/min,

WP EE S BB T, EA LR
o] SCAREAT I, 3R 4 Y SEI B AT, 2R AR
7E 250 mm #1525 mm FFESABRE S BE R E £
KA R, PR R, EE RN L% N
BB X GEL D, TS kR
NSV AR shak S i 2247 RA Y
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Tab.4 Test results of different turning radius

%%¥?§ R=250 R=525 R=800
turning radius/mm
BB (m/min) 0 5.0  17.1
running speed
RETSEIL  pass or not AReED feEd feEE
Rtk stability ARE ARE  RE

AR 800 mm B, Xof B 47 A AT S B
B KM S B 25 R AT O, R S P,
FTBIR O T BARAF L — T I B fii 22 , {ELRE T
RBFFATEER . Hor 3% b o B8 3
BRI E BRI 2 i T 71 3Ry 90 2 [ 904
FETRROMENE T I BB AL 55 5| B A A7 7E
R BE 22 5 ELARATAE B A i 22 Y B R IR R
TR 22 48 5 3 1) SR 9 VB B BE SRS [, 0 22
BANF] RESE 2K, SR T R A AL SE . HAR
RS 2 B 32 % 1 5 ) i B 6 56 44k FR 22 5
R BUEPIEITE , WA B AN 0, ¥
BRI IATE , RA W h. B% BTk
O, AL 2R A B , J 1 S 5, 25 5 i B 42
J# 7KL R G s 3 aF . MARBIRA
HURRESR , 2 5| 4 2 5| S0 A ik BUE LB AT g
FEETR AR AL (S A Bl P AT A2 19
4 g

Aok WP A R A3 ) e A A ] B, LA,
ERE, SAAREAYAM L, RKRERETER
DA 3 O 4R I A B S A B A MR L AT S HLAR
i, BB TARRRE , A AMR IR T, MRk T
RIS RFRAE P TR AT BRI — Ao
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Tab.5 Test results of operation status
iH 233/ (m/min) no-load
project 1(%) 2 3(4) 4 5(74) 6 7(%) 8 ¥
K% low speed 11.9 21.7 13.9 21.9 13.2 25.2 13.2 22.2 17.9
H13# medium speed 16.0 29.5 17.1 28.3 17.1 30.1 18.0 29.6 23.2
i high speed 22.4 38.6 23.1 39.4 22.4 38.7 23.4 38.6 30.8
YR/ mm off set 61 22 60 27 60 23 64 23 42.5
iH Wi#k/ (m/min) full-load
project 1(%) 2 3(4) 4 5(4) 6 7(7%) 8 ¥fE
3% low speed 6.4 18.4 6.4 18.6 7.2 19.6 7.1 18.7 12.8
H13# medium speed 12.3 26.5 12.9 26.4 12.5 26.6 13.1 26.9 20.0
=3 high speed 19.6 36.0 20.1 36.9 20.2 36.7 20.2 36.6 28.2
Ji#% &/ mm off set 58 20 60 19 54 24 59 24 39.8
R T E T SRR, TRV (4] D, 400, viak, 5. 11 ShBLIi B HO M R G i %t
FEIAE A G AT 0 2 16 T M, L AT BT 95 2 PRI TSR 2013,40(6) 30 3.
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Development of boat-borne feeding machine for shrimps

CHEN Xiaolong'*>, CHEN Jun'?, TANG Rong'”, TIAN Changfeng'”, CHE Xuan'?®, CHEN Chao'”, CUI
Longxu'?, LI Yuan'?
(1. Fishery Machinery and Instrument Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200092, China;

2. College of Engineering , Shanghai Ocean University , Shanghai 201306, China; 3. Key Laboratory of Fishery Equipment and
Engineering, Shanghai 200092, China)

Abstract: In order to solve the problem of high labor intensity of manual feeding in shrimp aquaculture, a
kind of automatic ship-borne feeding machine was developed in this study. It was designed that the ship-borne
feeding machine was driven by batteries which feed shrimps around the pond led by a guiding device. The hull
adopts a structure of catamaran, with a propeller as the propelling plant. The guiding device around the pond
is composed of a hauling cable passing through guiding bracket fixed on the shore. The height can be adjusted
by manual operation, thus the feeding vessel can be up and down with the water level, so as to guarantee the
hull can be in touch with the hauling cable. This equipment can feed easily with simple operation, in
accordance with the design concept of a feeding machine.

Key words: feeding boat; hauling cable; guide device; automatic feeding; aquaculture
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