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ABSTRACT

The study on design criteria of solid-liquid separator for dairy farms was done by testing
various screens, presses, and RPMs of screw auger with remodeled screw-press type pig-manure
separator. The moisture content of separated solid increase from 68.3% to 74.2% as auger rotating
speed increased from 9.8 to 29.2 RPM at 34.8 kPa of pressure and 1.0 mm of slit wedge wire
screen condition. The moisture contents of separated solid were 72~77%, work efficiencies were
16~18 kg/min at 1.0 mm of slit wedge wire screen. The efficiency was higher than one at 0.5 mm
of slit wedge wire screen, which was used to separate for pig manure. The best work efficiency
was 18 kg/min at 42.5kPa, 1.0 mm slit screen. The separated solid moisture content was 75% at
this condition.

(Key words : Livestock machinery, Manure treatment, Dairy manure, Solid-liquid separator, Screw
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Fig. 1. Separating factorial experiment testor.
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Electric Converter

Screw Press Separating
(Width 3 mm, Deep 5 mm)

@ 140 mm, Pitch 110 mm
chamber

Compressive Coil Spring
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Table 2. Experimental design used in this

Table 1. Specification of this separating

Separating type
Pressure control
Rotating speed

Power
Screw
Screen
control
Pressure
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Table 3. Characters of dairy manure gathered with scraper in farms.

Farm Y H D G
Barn Freestall Freestall Freestall Loose
: Scraper in
Manure gathering Scraper Scraper Scraper feeding area
Moisture content (%) 86.1 90.1 89.6 84.9
Before
Separating Viscosity (cP) 24,000 450 1,700 44,000
Moisture content (%) 91.0 94.7
Liquid
After Viscosity (cP) 780 85
Separating Moisture content (%) 80.5 75.3
Solid None separating
Viscosity (cP) — -
S
S or ¢ Roller Press Erev&; pr'ess
eparator type made in
hand mad
(hand made) EU)

Table 4. Screen Separated particles size
of dairy manure.

Particle Size (mm) Masrsnéiggél(f%f)‘ dry
more than 4.75 mm 11.3
2 ~4.75 mm 11.4
1 ~2mm 11.5
150 um ~ 1 mm 194
75 ~ 150 um 2.0
less than 75 pm 443
475 mmEel 11.3%°] ¥l HHAe
g o] Fig. 3914 i A3} o] Fz x  Fig. 3. Particles of manure on 4.75mm
g7 99 TR} 2ARSY Aow sereen
et BolgAel gHe BojFe 2zl 94
g 54 Aol wYshn 2359 WL
2. MUEBE| QOIAH £ wrolAle nelRe S4E S4aol.
21 AT} Fig 49 o] ~ae] AL}
1.0mm B Ax3d ~35 <tzaka zdl 9.8 RPMOlA 19.5, 2922 F7hstdl wal i
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Fig. 4. Performance of separator in 1.0
mm screen by rotating speed of
screw.
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