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EST Research Topics

Conversion of Solid Fuels

» Fluidized bed gasification & combustion
= (Bio-)Fuel production

= Pulverized fuel combustion

= Characterization of solid fuels

Biomassekraftwerk in Glssing
Raw Methanol from pilot plant

Power Plant Technology
Efficiency & flexibility of power plants
= Polygeneration

High temperature corrosion

www.kraftwerk-mehrum.de
]

CO, Capture Technologies
=  Oxyfuel combustion

= Chemical looping

= Carbonate looping

1 MW, pilot plant
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Bench scale
experiments

Lab Scale - Pilot scale
Investigation Validation

Air jet sieve

Lab-scale fluidized

bed reactor

\.

!

Pilot scale gas
treatment plant

scale
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Pilot-scale (1 MW,,) Test Facilities
= Circulating fluidized bed (d; = 600 mm)

= Circulating fluidized bed (d; = 400 mm)

= Combustion chamber

= Gas Treatment Plant

= Peripherals

Lab-scale Test Facilities
= 300 kWth CaL plant

= Fluidized bed reactor

% * Entrained flow reactor

= Cold flow models

Measuring Equipment

» In-bed capacitance probe

= Online corrosion probe

= Analyzers for gases and solids

10.05.2023 | Technische Universitat Darmstadt | Energy Systems & Technology | Prof. Dr.-Ing. B. Epple | 5



1 MW,, Pilot Plant Overview
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Gas Treatment Test Rig

Chemical Looping Gasifier [™ -

Fuel Sythesis Test Rig
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History of Pilot Plant
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Commissioning

Erection Pilot Plant
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Full Chain Commissioning
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1 MW,, Pilot Plant Overview
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Modular Pilot Plant

20 m high

Two fluidized bed reactors:
= d,=600mm,h=9m
= d,=400mm,h=11m

Combustion chamber
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Gas Cleaning Facility

Gas Cleaning Concept

= Raw syngas contains side products (e.g. dust, CO,) & contaminants (e.g. HCI, H,S)
» Removal before catalysis in hot gas filter, scrubbers & catalytic conversion

= Catalyst requirements (e.g. pressure, H,:CO-ratio) need to be met

= Treatment of gas in CO-shift

= Pressurization prior to synthesis

Dry Removal Removal of Removal of Benzene, CO-Shift Cos- Desulphurisation Syngas

Gas Cooling

of Solids Chlorides Naphthale/nT: Hydrolysis and CO; Removal Pressurization

400°C

G

§ Iy Iy

Dust Chlorides Benzene, Condensate S, CO,
Naphthalene

P~ Clean Syngas
for Synthesis

D

Syngas Purification
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CLG Pilot Plant
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Outline
» Guided tram ride to TU Lichtwiese (approx. 15 min)
=  Short walk to pilot plant (3-4 min)
= Visit of 1 MW, Pilot Plant (20 min)
= Visit of Gas Cleaning Facility (15 min)
Tram Schedule
Darmstadt Schloss 15:06ab .,
v Darmstadt TU-Lichtwiese/Campus 1516 an
Darmstadt Schloss 1516 ab gy
> Darmstadt TU-Lichtwiese/Campus 15:26 an

= Splitting in 2 or 3 groups

» Pilot Plant visits

» Drop-off at Tram Station TU
Lichtwiese
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Thank you for your Attention!

Prof. Dr.-Ing. Bernd Epple
Energy Systems and Technology

Mail: bernd.epple@est.tu-darmstadt.de
Phone: +49 6151 16 23001
Otto-Berndt-Stral3e 2, 64287 Darmstadt / Germany

www.est.tu-darmstadt.de
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