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. Small pyrolysis units dramatically reduce
processing industry,

. waste from the volume of waste and concentrate the
agriculture and waste energy content into pyrolysis
landscape products which are transported to the
JE . central gasification plant. Pyrolysis

products collected from all pyrolysis units
are gasified and produced gas is used in
combined heat and power generation.
This work deals with computer design and
Heating value: simulation of such a system including all
15-20 [MJ/kg] pyrolysis units and a central gasification
plant.
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Tab. 2: Proximate and elemental composition of biomass Fig. 4: Central gasification process flow diagram
*dry basis, ** calculated to 100%
Biomass pyrolysis in 6 pyrolysis units Slurry gasification
Component / location Etr:dr;aj Trnava Hlohovec Pi e g S Galanta  Senica Total In total 38 46 t/hl’ Of GaS|f|Cat|On Wlth alr GaSIflca‘tlon Wlth 02
Biomass (t/hr 11.44 14.45 1.45 3.43 5.27 2.42 38.46 . - .
Bio-oil (t,r(,r) : 8.04 9.63 0.88 221 3.41 154 2571 biomass qute are _ | swerr | Ar | swneas [ AsH | swrey | 02 | SYNGAS | AsH |
Pyro-gases 1.46 2.39 0.29 0.62 0.95 0.45 6.16 processed in all pyrolysis 25 100 1130 1130 25 100 1130 1130
Bio-char (t/hr) 1.94 2.43 0.28 0.6 0.91 0.43 6.59 - h - 11 30 101325 1,01325 11 30 SO
Gas composition units. The moisture 32300 88386 119724 963 32300 15440 46778 963
co2 1417 1058 128 275 421 199 3499 _ . : [kg/h] [kg/h] ' ' ' '
co 580 433 53 112 172 82 1431 IS 10 wt.% due to its D oo 0.0 110.8 0.0 I oo 0.0 1449.0 0.0
CH4 276 206 25 53 82 39 682 reduction in a dryer 0.0 0.0 25529.7 0.0 0.0 0.0 29826.3 0.0
H2 46 34 4 9 14 6 114 ) 0.0 0.0 16297.8 0.0 0.0 0.0 9546.9 0.0
ETHANE 345 258 31 67 102 49 852 before entering the DT o0 00 sma3 00 DT oo 00 5437 00
PROPANE 253 189 23 49 75 36 625 pyrolysis reactor. Total L so, Iy 0.0 0.0 0.0 | so, Y 0.0 0.0 0.0
N-BUTANE 133 100 12 26 40 19 329 : ' D 00 677997 68007.2 0.0 N, 0.0 207.7 0.0
I-BUTANE 67 50 6 13 20 9 165 flow of oil, char and gas DO oo 205867 00 0.0 DT oo 154400 00 0.0
PENTANE 83 62 8 16 25 12 204 are 25.71. 6.59 and 6.16 T oo 0.0 5.3 0.0 L WS 0.0 5.3 0.0
o ' — w, D 0.0 0.2 0.0 DT o0 0.0 0.0 0.0
t/nr, respectively 25710 0.0 0.0 0.0 241760 0.0 0.0 0.0
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temperature of 500 °C, pressure of 101 kPa. Tab.5: Products of gasification with air, reactor Tab.6: Products of gasification with O,,
. . . . temperature of 1130 °C, calculated gas reactor temperature of 1130 °C, calculated

Oil fractlo_n was assumed to be ml_xed W|th_ground heating value of 4 MJ/Nm3. gas heating value of 10 MJ/NmS3.
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Fig. 5: Pyrolysis yields at different _ _ N e
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gasification agent (content of N, is not shown) the gasification agent
Conclusion
A network of pyrolysis units significantly reduces the volume of waste biomass and enables easy transportation of waste to a central gasification and power generation plant. Computer aided conceptual
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