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Development of an Automatic Liquid Feeder for Early

Weaned Piglets

Yoo Yong-Hee, Chung HI-Byung, Han Jeong-Dae, Lee Duk-Soo, Kang Hee-Seul,
Choi Hee-Chul, Jeon Bycung-Soo and Park Hong-Suk*
National Livestock Research Institute, RDA, Suwon 441-350, Korea

Summary

This study was conducted to develope an automatic liquid feeder for early weaning piglets and
to test the efficacy of the system. The liquid feeder consists of water heating and discharge unit,
dry diet storing and discharge unit, mixing and discharge unit, mixed liquid feed-delivering unit,
and the central control part which control each unit, feeding frequency and the amount of
feeding. For investigating the possibility of practical use, a feeding trial was carried out using
eighteen three way crossbred piglets weaned on 19 days of age for the experimental period of
six weeks. Experimental diet was provided in liquid form using the automatic liquid feeder for
the first three weeks and in dry form for the later three weeks.

The water heating and discharge unit exactly supplied warm water by 27mé/s, into the mixing
unit. The dry diet storing and discharge unit supplied dry feed by 3.7gfs, imto the mixing unit.
Being compared with the standard growth rate suggested by NRC, average daily gain of the
piglets during the first three weeks of liquid feeding was lower by 10%, while it was higher
during three weeks of dry feeding and over the whole experimental period by 24 and 17%,
respectively. Feed/gain was 1.09, 2,14 and 1.89 for the first 3 weeks, later 3 weeks, and whole
period, respectively. Diarrhea was observed for three days from day 3 to day 7 after feeding
liquid diet, but no pig died of it.

In conclusion, a preliminary test for the newly developed an automatic liquid feeder using 19
days of age weaning piglets showed that the unit was successfully operated without any major
problems. Piglets raised on a liquid diet through the unit developed grew less during the first three
weeks, but their growth and feed intake were greatly improved thereafter, indicating the developed
automatic liquid feeder may be practically used in swine industry.

(Key words : Automatic liquid feeder, Weaning piglet, Growth performance)
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Table 1. Specifications of the new automatic liquid feeder(Prototype)

[tems Specifications
Number of tanks Two
Shape of tank Cylindrical
Dimension of tank 3200 % 218mm

Water heating

and discharge unit.

Material of tank

Power of heater

Sensing and
Control units

Water temperature
Water level

Water quantity

Stainless steel plate
1.5kW

Thermistor + PLC
Proximity switch + PLC

Solenoid valve +PLC

Dry diet storing

and discharge unit,

Dimension of diet canister
Capacity of the dry diet storage

Sensing and control system

Power of motor

298 X 96 X 300mm
4.5kg

Proximity switch+Pulse
counter+ PLC

25W 200V, Single phase,
1,500rpm

Mixing and
discharge unit.

Shape of mixing tank
Dimension of agitating tank
Capacity of agitating tank
Shape of agitator

Material of mixing tank
Power of motor

Discharge control

Cylindical
{134 X 248mm

3.0¢

Ribbon shape

Plastic

6W 220V, Single phase,
1,500rpm

Solenoid valve controlled
by PLC

Type Peristalic pump
Liquid diet Manufacturer Autoclude, U. K
auid die Pump Drive motor AC, 120W
conveying .
unit Gear ratio 15:7
' Max. flow rate 167mb/s
Tube material and diameter Silicon, & 10mm
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Fig. 1. Schematic diagram of water heating and discharge unit(Twin tank type).
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Fig. 3. Schematic diagram of mixing and discharging unit(prototype).
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Table 2. Warm water and dry diet discharging time to maintain the ratio of water and dry

diet 5 to 1
{Unit : Sec)
S/V Opening time(Water) 10 20 30 40 56 60
Dry diet discharging time 15.0 200 43.0 58.0 73.0 88.0

warm water
uantity settin

Checking diet
quantity

J_

Diet quantity
setting

}7

Feeding times
setting/day

START

Power ON, Water turn ON

Yes -4

Water f[ow S/V ON

e

Heater ON
Control water
temperature
Mode selting

}_

Fig. 4. The flow chart of the new automatic liquid feeder.

Warm water S/vV ON

Dry diet feeding motor ON

Mixing motor ON

Feading pump ON

Intake liguid diet

— 6 —



&3

uh. Y ®Mo

AYAR 45 Folslg THsn
%ol BE AE L Addse di g 7}
Hao] glg 4 gk aEy drldAs ¢
G APEY AUE AE2EZM ARk
A et A AFRE 3 9le PLC(Program-
mabi¢ Logic Controllen& % Ao @A
AREEATE of WAL o] &3 RE WA
g AT 701718 MEatn N $E55
AEE d¥std 47 du& Agstdet
&7 dEold. d4Ag AT Folv]l Z
79 A%e Aolste ¢MEE Fig 49 E
Al A 2o '

ooz JEd AR AF Felrle
A7) Fig. 54 B uhg} Zo] & 7tg
R HEF(A) SHFAR A R WER(B)
EF 2 MERO) AR oldRD F
FANHE)RE FHHA AFARE AFe
2 24 F g

rr

2}

LI o)

Y v
Fig. 5. The shape of the new automatic
liquid
piglets (Prototype).

feeder for early weaned

2 fgst AYAE ALS Z20/71 O M
HAE % 9sdF

2t AMAE

D &Z7|olf AEL AR AFFelr] Al

Azo] AW HAAE AF Fol7E of
g olwAEe AMS 7heAdE FHs] HH
- Zhzh 9% F 18FE AF HT 19Y
H7dE ~2193)9] A 3 3 (Landrace X
Yorkshir x Duroc)o] 3l 2 ® 63d%He] & w#t
2 AEAYE ANSG TR AT M
A& 290~585kg o] AFEAMAA Hit A
F& 460kg ot FAAEL AL of
Aol nEsA %o

L Ardde] gy

ARAEL RES #7171 A% z2dAHE:
RRANEA AN AGEAom, Y A A
(19U ) RE 40UUNAE AHALRE, 402
H~630Ftol=  AHRARE Foau
AE7IHE BARES] FAE &5 F
=% stged, 48 ANA REH 21937
Ae AANAAS Bl HHE § LH AE
& o713 olgde &5¥ 4 U Y
v AARe) FAH£E PLCY FA3S
2 4A AEAA FUel = 83, 2207 123,
IQARE~10YARAE 2483 FdaY
oh EE 1YRE 7Y ES 128, 1894
R ~2097A L 83, 219 M 637 F
Sladct 7HRARE AR Fd 18U
B 4% Fojaly] Azagnh Aud o
AR AEFol/8 TEE P HERE B
A AE P z2gssl At 19 18 1558 A
= A Azhe $38 .

Ch AMEAIRS &4

AL ©HAle] ozl 384 &
APRE AREstd e ALEAIEe] ALRE 7L
FASE AQAC(1990) HH¥of o)z B Mg
AIE Table 3014 B ule} @}

=)
24 §o)



SANLABAGAG A T H 12

Table 3. Chemical composition of a commercial dry diet used for testing the new
automatic liquid feeder developed in this study

(unit : %)
. . Crude Crude
Feeding period protein Crude fat fiber Ash Ca P
19th~ 40th day 22.80 13.77 0.18 3.54 1.00 091
40th~ 63th day 17.68 5.85 2.46 5.29 0.96 0.70
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Table 4. Amount of warm water discharged at various solenoid valve (S/V) opening time

S/V opening time(sec.)
ftem
10 20 30 40 50 60
Amount of 274.5 553.5 8200 1,104.5 1,376.5 1,651.5
water(ml) + 0.90 + 1.30 1.25 * 174 + 130 + 0.76

* Values are mean = SE
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Table 5. The growth of piglets weaned at 19 days of age and raised using the new

automatic liquid feeder{NALF)

[tem NRC standard* NALF
Body weight(kg)
Initial(19 days of age) 4.85 4.46
After 3 weeks{40 days of age) 10.05 9.18
Final(63 days of age) 20.40 2425
Average daily gain(g)
19 --40th day(3 weeks) 247 224
40~ 63th day(3 weeks) 450 558
Overall 353 412

* NRC (1988)

Table 6. Feed intake and feed conversion ratio of piglets weaned at 19 days of age

raised using the NALF

Item NRC standard* NALF
Feed intake(kg/head)
19 ~40th day(3 weeks) 9.66 518
After 3 weeks(40 days of age) 21.36 3240
Overall 31.02 37.58
Feed conversion
19--40th day(3 weeks) 1.86 1.09
After 3 weeks(40 days of age) 2.06 2.14
Overall 1.99 1.89

* NRC (19388)
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