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Overview 

59 lignite boilers at 19 locations with 

19.8 GW net capacity 

82 hard coal boilers at 41 locations 

with 26.7 GW net capacity 

Operators: 

• Uniper, EnBW, RWE, STEAG, 

Vattenfall 

• 38.5 GW von 46.5 GW 

Potential risk of boiler shutdown due 

to corrosion and deposit buildup  

More load changes due to privileged 

infeed of renewable energies into 

power supply 
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Vorhersage von Heizflächenverschmutzungen 

mittels thermochemischer und CFD-Simulation 

–   

Grundlegende Experimente und 

thermochemische Modellierung 

VerSi-EM 

 

Project 

Prediction of Deposit Formation via 

Thermochemical Modelling and CFD Modelling  

–   

Basic Experiments and  

Thermochemical Modelling 
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Research Institutes 
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SME 

Industry 
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Schedule IEK-2/GTT 

First simple SimuSage model 

Final extended SimuSage model 

Analysis of hard coal 

Analysis of lignites 

Analysis of biomass and blends 

Load change experiments 

Analysis of hard coal 

Load change experiments 

First simple SimuSage model 
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Experimental setup 

Furnace with four tubes 

 Cyclic load change 

 Different temperature profiles 

 Same integrated temperature 

 Same flue gas atmosphere 
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Experimental setup 

X-ray diffraction 

SEM/EDX 

Compressive Strength Test 

Hot Stage Microscopy 
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XRD Results 
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XRD Results 
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XRD Results 



12 

SEM Analysis 
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Weight change 



14 

Density change 



15 

Compressive strength 
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Compressive strength 
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Compressive strength 
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Compressive strength 
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Correlations 
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Simulation 
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Development of a new model 

Consideration of load change 

Identification of key properties 
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Simulation 

Including a bypass for coarser particles 

Amount on the wall via CFD 

calculations 

Sticking factor (viscosity calculation) 

determines adhesive amount 



22 

 Intensive analysis of five important hard coals 

 Different key minerals 

 Flue gas catalyses crystallisation 

 Peak temperature of importance 

 Load change sensitivity demonstrated 

 Concept model for solid fuel combustion 

includes a kinetic bypass, CFD, and viscosity 

calculations 

Summary 
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