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ABSTRACT This study investigated the thermochemical potential of agricultural and livestock unused biomass and its validity as
biofuel using a double-evacuated tube commonly used in solar thermal facilities. The solar double-evacuated tube used here was a
double-transmitting structure (®47x1,500 mm) made of 0.8T borosilicate glass and was installed at a height of 1.2 m from the ground
surface and an inclination angle of 30°. In addition, an aluminum reflector was applied to increase the internal thermal efficiency. The
three biomass used in this study were wood pellets, cow manure, and chicken manure, and conditions equivalent to low-temperature
pyrolysis at a maximum level of 300°C were maintained for 9.5 hr of average daily standard irradiance. The feasibility of biofuel was
investigated based on the low calorific value (kcal/kg) of three types of biomass. Wood pellets (5,110) showed a calorific value similar
to that of medium-calorific coal (coal), and cow dung (3,550) showed a calorific value similar to that of Bio-SRF. In the case of cow
dung, it is judged that it is possible to convert it into Bio-SRF with a higher calorific value through low-temperature pyrolysis in a solar
double vacuum tube after compression molding.
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Fig. 1. Solar thermal system used in this study

Table 1. Specifications of dual evacuated tube

Characteristics Specifications
Texture Borosilicate glass
Thickness 0.8 mm
Size ®47 x 1500 mm
Light transmittance 92.5%
Coating layer ®33.8 x 1320 mm
Light Absorption Rate 94%
Emissivity 6%
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Fig. 2. Dual evacuated tube configuration and thermal de—
composition concept of solar thermal system
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perature in double evacuated tube
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Fig. 6. Comparison of low—temperature pyrolysis times using
dual evacuated tube for three biomass (at 400 Wh/m?)

Table 2. Analysis of properties of three biomass
(Unit: wt,%)

Elements Analysis Proximate Analysis

Carbon ‘ Hydrogen ‘ Oxygen | Moist, ‘V_ M. ‘ Ash ‘ F.C.

Wood pellet

Biomass | 51.30 6.06 4216 | 7.6 |77.6| 0.3 |14.5

Pyrolysis| 57.70 5.59 36.11 | 0.7 |71.9| 0.5 [26.9

Cow manure

Biomass | 31.80 5.42 37.24 | 14.6 |47.2|23.5|14.7

Pyrolysis| 40.00 3.74 16.18 | 0.5 [39.7|37.2]22.6
Chicken manure
24.69 491 33.82 | 15,5 |44.41329] 7.2
30.78 3.05 16.51 | 0.8 [43.7|44.2|11.3

Biomass

Pyrolysis

Table 3. Analysis of fuel properties after pyrolysis of three

biomass
O/C ratio H/C ratio Low—heating value
(mol/mol) (mol/mol) (kcal/kg)

Before‘ After ‘ % Before‘ After ‘ % Before‘ After ‘ %

Wood pellet
0.723] 0.477|-34.0] 1.633 | 1.179 [ -27.8] 4,180 [ 5110 | 22.0
Cow manure
0.878] 0.313 | -64.4] 2.045| 1.14 |-44.3] 2690 | 3550 | 32.0
Chicken manure
1,027 | 0.419 [ -59.2 2,386 | 1.222 | -48.8] 1880 | 2520 | 34.0
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