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Fig.1 Schematic diagram of feeding environment of pond culture
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LOBHR s 2. e TORHIR 5 3. BRIE KR ALRE R e 42T 5 4. i ik
55 BANE; 6. T 7. ST ATHETA .
1. Tank; 2. Rotating discharging valve; 3. Spherical limit
rotating connection; 4. Telescopic feeding tube; 5. Moving
trolley ; 6. Control box; 7. Scissor lift platform.
B2 mBlELEEE
Fig.2 Structure diagram of feeding truck

R1 HEFEMBETESY
Tab.1 Main parameters of feeding truck
for pond culture

B4 Parameters B Value
HEHLRAS (RxBEx) 1 220 mmx800 mmXx
Overall machine size(LXWxH) 1 650 mm
LT Overall machine mass/kg 410
fit£ 3 J1 Matching power/kW 3.775
R ZEF Tank volume / L 210
R 3 6.8

Maximum feeding rate/(kg/min)

2 Jieke TR
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MR, SR 3 R

2N W4

T~

LB 20 e T ORHIRAR AR
1. Rotor; 2. Rotating discharging valve.
3 EETHESEE
Fig.3 Structure diagram of rotating
discharging valve
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Receiving port
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AL HkLH
Motor shaft Discharging

hole

(a) WESHEEMrALEE (b) WeskiEie - iane A (o) hektEr e
Rotating connector Exploded view of the Section view of the
assembly diagram rotating connector rotating connector

LBRMS; 2. B4t 3. MURHEHEAE s 4. BRIKRAIYE; 5. BISOE R IR
1. Sphere; 2. Turntable; 3. Feeding connection tube; 4. Sphere limit block; 5. Circular slide slot limit block.
B4 Kk RALERERGEME

Fig. 4 Structure diagram of spherical limit rotating connector
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Fig. 5 Feeding simulation model 0.87 e 30°
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Tab. 2 Bait simulation parameters

e
o

6
=
~N
L
e
3
% —=— 90°
UIEE Wk TR w0
Simulation parameters Particles Feeding mechanism _E 0.4
)
NS o)
(E.*/A l:l:, . 03 03 =
Poisson’s ratio i) 0.2
I 700 7 800 % |
Density/(kg/m®)
e L g e < * * + . * * !
BT 3.5¢107 7 0x101° 0 1 2 3 4 5 6 7 8
Shear modulus/Pa B Time/s
RIS A 0.34 0175 El6 B FREER TS s aTHE
Collision recovery factor ’ ' Fig. 6 Discharging amount of the feeding tube
¥ within 8 s at different inclination angles
%&F;«Eﬁ%ﬁ( 0.163 0.353 8
Static friction factor
R ER HH 1L 6 RTRT, IRk 2 B R i £ 14 R
A 0.035 0.125
Dynamic friction factor j][]‘l‘j% s E'ﬂﬁiﬁ j\j 30° \450 \600 \750 Zill 90° E,:J ‘ﬁ%%—F s
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Fig.7 When the simulation time is 1. 5 s, the feeding tube keeps the feed delivery at different inclination angles
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Z M R 19157, JF HAE R Ob H B s AL, 75 2%
Fhde b7 AT AR AR BRAR S B, AR Al AS 23 s
.43
Velocity/ (m/s)

1.0

(a) 1HEFFADRL
1# Shrimp feed

EE \
Velocity/ (m/s) =
1.0

(c) 3 omBEERERRLETR

3 mm columnar pellet feed

Bt bt i, DR 20 A x=>180° . Rt , e I £
€ N5, xh186.5°,
HE =
Velocity/ (m/s)
1.0

(b) 2#EFETRL
2# Shrimp feed
HE \
Velocity/(m/s) =
1.0

(d) 5 mmE LTI}

5 mm columnar pellet feed

8 MAEREELS s, MERFER/NMARA26.5°T , REIME R R EER
Fig. 8 Different sizes of baits delivered when the simulation time is 1. 5 s and the feeding tube is
kept at the minimum inclination angle of 26. 5°

(a) DkHELRRFIIR A 926, 5°
Feeding tube is maintained
at an inclination of 26.5°

4 AR

4.1 HMEMBEEHRTIERE
22 &R IARL 425 B A7 i LA S AR T B 1
70, IR AR RE R K, M 15 T 40 ik DA
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(b) DeHE CRRF IR A 990°
Feeding tube is maintained
at an inclination of 90°

B9 BKFRALIERE E GG THRR A EE

Fig. 9 Spherical limit rotating connector at limit position
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BT I B RV R LA B B R 52
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T R R AR (Y SR TR , S A A8 7 (i 2 19 TR
PC & BB DTS Sl 9 BRSO A8 RS A% 8, N IR A
I FE R BTN B L SE AR DI fE -

(a) FgEIEHERAEIRTS

Retractable feeding tube shrinkage state

(b) REIEE AR

Telescopic feeding tube elongation state

(c) fgeinklEssdrER

Exploded view of telescopic feeding tube structure

LA 2. S s 3. ShBIRE S s 4. SPSIAT s 5. B o, IR AR5 7. WSS 8. 4.

1. Motor; 2. End sleeve; 3. Outer cylindrical cam; 4. Outer follower; 5. Sleeve; 6. Inner cylindrical cam; 7. Inner follower; 8. Gear.
E10 fmEmeleEsiaE

Fig. 10 Structure diagram of telescopic feeding tube
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2
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Fig. 11 Force analysis of outer cylindrical cam

F, - f,cos® — Nsind — f,cosd =0  (4)
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fi=kN (6)
fr=16 (7)
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B HL0.357 0 WA A5 2 18] 1) BE 48 R AL f, =k f
CY PR Ak 1A 0 AL, k=15 > P42 fok e
HANENR JH A AT k], ky=ar/2 s HAIE B, kA
F 15 a2 2 E) H f100.3; 6, 5 B 1)

(@) BESHERAR

Feeding test of baiting boat
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Feeding test of stationary baiting machine
E12 mkHtIeE
Fig. 12 Diagram of feeding test



51 Z i, SE ISR R IR T 919

30

—=— —IR First / ,/

= —— IR Second ”
3 - #=K Third /
3 y
=} 20 L
. y
o
=}
=
[+]
£ 10
]
%=
=
=

0 100 200 300

BffE Time/s
E13 mBERE
Fig. 13 Diagram of feeding result
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Design of feeding truck for pond culture

WU Di"?, BAO Yejun'"?, ZHANG Lizhen"?, HU Qingsong"*, HE Ruijie'*, LI Qiming'*
(1. College of Engineering Science and Technology, Shanghai Ocean University, Shanghai 201306, China; 2. Shanghai
Engineering Research Center of Marine Renewable Energy ,Shanghai 201306, China)

Abstract: In response to the current situation that most of the bait feeders in pond culture rely on manpower,
which is labor-intensive, and it is difficult to feed the baiting boats on steep sloping banks, an energy-saving
feeding truck without power discharging has been designed. The truck uses a rotating discharging valve for
feeding, and a scissor lift platform for adjusting the height of feeding. Through the design of the spherical
limit rotating connector located at the discharge port of the rotating discharging valve to adjust the inclination
angle of the feeding tube to realize the non-powered discharging, a new type of telescopic feeding tube is
designed based on cylindrical cam. The feeding truck can realize directional, fixed-distance and fixed-point
feed addition through the movement of the truck body, the lifting and lowering of the scissor lift platform, and
the adjustment of the inclination angle and length of the feeding tube. The prototype of the feeding truck was
made, and the feeding test was carried out with the baiting boat and stationary baiting machine as the feeding
target, and the test results show that the feeding truck has the universality for different specifications of feeds,
and the telescopic length of 1.2 m and the lifting height of 1. 5 m can satisfy the feeding needs of the baiting
boat and stationary baiting machine, and the adjusting is flexible, and the rate of feeding is 6. 2 kg/min. The
designed feeding truck is flexible in use, and it can replace the manual feeding to the baiting boat and
stationary baiting machine. It can replace manual feeding for baiting boat and fixed baiting machine, reduce
manual labor intensity, improve the mechanization level of breeding process, and lay the foundation for
further automation and intelligence.

Key words: pond culture; feeding truck ; non-powered discharge; telescopic feeding tube ; rotating connector
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