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Effect of Drying Process on Cow Manure Solidified Fuel Applications
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ABSTRACT: The drying test was carried on the globular type cow manure pellet for use in solid fuel
applications, The globular type cow manure pellet fuel was sorted according to size by rotatory sieves,
The three kind of drying methods such as convection hot—air drying method, infrared ray drying method
and superheated steam method were used to dry the globular type cow manure pellet, Among the three
kind of drying methods, superheated steam method of dry time was the shortest, The apparent specific
gravity and low calorific value of dried cow manure pelltes was about 250 ~350 kg/m3 and above 3,000
kcal/kg respectively, The smaller the particle size of cow manure pellets, the less drying time was
required, The time was required very less for drying smaller particle size cow manure pellet when compared
to larger size, In the case of the same drying condition, it has been found that reducing the particle
size of cow manure fuel pellet is an important factor for shortening the drying time of the livestock

manure pellet,
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1. Dewatering device 2. Homogenizer 3. Pelletizer

4. Conveyer 5. Separator
Fig. 1. Schematic diagram of experimental pelletizing

system
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Fig. 2. Schematic diagram of experimental drying apparatus
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Table 1. Surface area ratio compared to volume of spherical solid fuel according to diameter

Diameter (mm) Volume (cm®)

Surface area (cm?’)

Surface area / Volume (%)

3 1.41 2.83 199.95
6 11.30 11.30 100.00
12 90.44 45.21 49,98
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Table 2. Change of Lower heating value of livestock manure by solidified fuel process

[tem

Calorific value (kcal/kg)

Cow manure

Compressed cow manure

Compressed cow manure + sawdust
Cow manure solidified fuel ( 10mm)
Cow manure solidified fuel (5~10mm)

Cow manure solidified fuel ({ 5mm)

3,800
3,957
3,585
3,845
3,883
3,769
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Table 3. Quality standards for livestock manure solidified fuel

ltems

Standard

Lower heating value

Over 3,000 kcal/kg (Pure livestock manure solidified fuel)
% Over 2,000 kcal/kg {Livestock manure solidified fuel made from livestock manure
consumed energy by some treatment process(eg. Anaerobic digestion}

— Water content : <{ 20%
— Ash content

. < 30%(DM basis)

Characteristics of — Sulfur content : < 2%(DM basis)
solidified livestock % If the livestock manure solidified fuel is used as a fuel for power plant, the ash

manure fuel

content of the fuel exceeded by 30% is permitted
— Length : ¢ 40mm (If the livestock manure solidified fuel is cylindrical shape, the
diameter must be less than 40mm)

— Hg : < 1,20 mg/kg
Heavy metal - 0d = 9.0 mg/ke

— Pb : < 200.0 mg/kg

— Cr : = 70.0 mg/kg

Analyzing condition

Ash, Sulfur and Heavy metal analysis should be done at DM basis

Shape of fuel Allowed only pellet shape
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Fig. 4. Changes of moisture content cow manure pellet
by application of convection hot-air drying method
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Fig. 6. Changes of moisture content cow manure pellet
by application of infrared ray drying method
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