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Bioenergies: challenges linked to the
development of medium-power local energy
solutions

Bioénergies : enjeux liés au developpement de
solutions eénergie de moyenne puissance a

I’échelle locale

BLP Montpelier 2025 Prof. Dr. Joachim Miiller
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Gross Domestic Product (GDP) & Total Energy Supply (TES)
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Gross Domestic Product (GDP) & Total Energy Supply (TES)
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Gross Domestic Product (GDP) & Total Energy Supply (TES)
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Total Energy Supply (TES) by source
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Total energy supply (TES) by source, Africa
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Total final consumption (TFC) by sector, Africa
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Industry Total Final Consumption (TFC) by source, Africa
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Energy for Small and

Institute of Agricultural Engineering | Tropics and Subtropics Group
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Biomass conversion

pathways

Energy crops
(Miscanthus, Jatropha...)

Harvest residues
(Straw, husk, cobs...)

Organic by-products
(Pomace, bagasse...)

Organic wastes
(sewage, manure...)

Y

Harvesting, collecting, supply

Y

Processing (Drying, crushing, mixing etc.) [€ »  Transport (Tractor, Truck, Railroad etc.) [

Y

Storage (Pile, silo, tank etc.)
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Physico-chemical properties of biomass

MC Ash content LHV HHV

% d.b % MJ/kg wb MJ/kg db
Mango kernel 86 2.5 0.41 19.17
Farm Yard Manure 76 10.6 3.49 15.43
Maize stover 5.4 5.8 15.84 18.18
Shea press cake 4.1 5.6 19.95 21.86
Rice husk 3.7 23.2 13.47 15.21
Peanut shell 2.8 3.6 17.84 20.68
Palm oll : . 39.11

Crude oil, Reference . . 44 50




Energy density of biomass
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Opportunities and

Threads




Net primary biomass production, g./m?/a
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Harvest residues, maize
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Biomass partitioning, maize
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Global production of eggs, milk and pork
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Intensity of manure production

intengity

Powers et al. auiv
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LCA

Life Cycle Assessment

Institut fiir Agrartecnik | Fachgebiet Agrartechnik in den Tropen and Subtropen



LCA - Global warming potential
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B P owor requiroment

[ Dwgestate usage

CHP

(] Digester incl. manure credit

B BGP construction

[ Energy crop cultivation

B Credit for power producton

B Crodit for heat production

(] Credit mineral fertilizer production
[ Credit fallow land

Model plant A B C D
Combined heat and power plant (CHP)
CHP engine power kWg 50 150 500 2000
Degree of electrical efficiency % 36 38 40 41
Degree of thermal efficiency e 46 46 43 44
Feedstock
Liquid cattle manure % 100 35 10 0
Maize silage 5 0 50 75 100
Grass silage g 0 15 15 0
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LCA - Eutrophication potential
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GHG reductions per unit of raw biomass, t CO,-eq/T)
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Foood-Fuel

competition




Price per kWh for crude oil and palm oil
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Food vs. fuel

EEP  Equivalent energy price, US$/kWh
0,02 A P Price, US$/kg
HHV Lower Heating Value, kWh/kg
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Biomass: The rescue in

the Dunkelflaute?




Electricity from PV in Germany 2024
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Electricity from PV and wind in Germany 2024
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Making biomass a
business

Institut fiir Agrartecnik | Fachgebiet Agrartechnik in den Tropen and Subtropen
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Thank you for your attention

Special thanks to Wiomou Bonzi and Janvier Ntwali
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