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Gasifier type BFB 
Power 0.9 – 1 MW 
Fuel input 280 kg/h 
Electric efficiency 16 – 20% 
Gasification pressure 0.2 barg 
Gasification temperature 800 °C 
LHV gas 6000 MJ/Nm3 

���	
��� 3�
��
��	��
���
��	�#������
�
��
��������
�3	������
6F6A�#H���
��
�

���	
�:��4�
��#������
�
��
���������
�

�

Minimum fluidisation velocity 0.133 m/s 
Bed height 1200 mm 
Expanded bed height 1500 mm 
Height of gasifier 4200 mm 
Minimum length 800 mm 
Maximum length 2000 
Breadth 500 mm 
TDH 2.2 m 
Distributor Set of horizontal tubes of diameter 2 mm 

 

C [%daf] 50 

H [%daf] 06 

O [%daf] 42 

N [%daf] 0.3 

Ash [%dry] 1.4 

Humidity [%] 15 

LHV [kJ/kg] 15000 
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Gasifier Shift PSA 
Product 

PSA 
Offgas 

T [°C] 830 250 95 95 

P [barg] 0.1 0.1 18 0.1 

F[kmole/h] 24.67 27.85 10.07 17.78 

H2 34.8 45.2 99.99 14.2 

CO 20.0 3.4 0 5.3 

CO2 23.4 24.1 0 53.4 

H2O 8.8 10.0 0 15.7 

CH4 8.2 7.2 0 11.5 

 

���	
�'��4�
��3���
���<	���

���	
�,��$��
���
���#���

 Investment cost [k� ] 1.3 MWt 10 MWt 20 MWt 

Direct cost    

Gasification section 921.0 4483.0 7765.8 

Shift section 105.0 395.0 630.0 

Separation section 500.0 1195.0 1620.0 

Compression section 57.0 433.0 866.0 

Oxygen section 196.0 1329.0 2300.0 

Energy recovery section 150.0 900.0 1750.0 

Total direct cost 1929.0 8735.0 14931.8 

Indirect cost 289.4 1310.3 2239.8 

Start cost 96.5 436.8 746.6 

Total investment cost 2314.9 10482.1 17918.2 
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Size 
         Biomass 

Consumed 
Hydrogen 
Produced 

Plant without Energy 
Recovery 

Plant with Energy 
Recovery 

MWt kg/h kg/h LC [� /GJ] LC [� /GJ] 

1.3 330 20 36.12 30.26 

10 2500 152 18.11 12.32 

20 5000 304 16.28 10.59 
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LC [� /GJ] 

Plant without energy recovery Plant with energy recovery 
Size [MWt] 

O2 Onsite O2 Outside O2 Onsite O2 Outside 

  1.3 36.12 35.81 30.63 30.26 

  10 18.11 17.8 12.69 12.33 

  20 16.28 16.13 10.78 10.59 
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 Diesel 

 
Petrol 

 
Methane 

 

Value Added Tax  20% 20% 20% 

Excise tax  0.40 � /l 0.56 � /l 0.01 � /m3 

LHV 42705 kJ/kg 43543 kJ/kg 46892 kJ/kg 

 35588 kJ/l 35169 kJ/l 34750 kJ/m3 

Sale price 0.85 � /l 1.10 � /l 0.63 � /kg 

 23.88 � /GJ 31.28 � /GJ 13.48 � /GJ 

Value Added Tax (VAT) 0.14 � /l 0.18 � /l 0.11 � /m3 

 3.98 � /GJ 5.21 � /GJ 3.03 � /GJ 

Sale price without VAT 0.71 � /l 0.92 � /l 0.53 � /m3 

 19.90 � /GJ 26.06 � /GJ 11.23 � /GJ 

Excise tax 0.40 � /l 0.56 � /l 0.011 � /m3 

 11.32 � /GJ 15.88 � /GJ 0.312 � /GJ 

Sale price without tax 0.30 � /l 0.36 � /l 0.52 � /m3 

 8.58 � /GJ 10.18 � /GJ 11.00 � /GJ 
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