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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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Full load Part load

Privileged Infeed of Renewable Energies in
the Power Supply System
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Situation in Germany
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Cycling Induces Temperature Shift

High load Low load



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
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Power plants in Germany
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Energy production in Germany

Potential risk of boiler

shutdown due to deposit

buildup

www.energy-charts.de
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SimuSage User Interface



� Alkalis: Na, K

� Alkaline earths: Mg, Ca

� Network former: Al, Si

� Amphoteric: Fe

� Elements from ultimate analysis: C, H, S, O, N

� Halogens: Cl

� Additional elements: (Ti), (P)

� 13 elements in total (without Ti and P):
� 54 gas species

� 219 pure solids

� 56 solutions

Elements in Database
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SimuSage User Interface
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Visualization



Comparison of Results
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Example calculation
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South African (Kleinkopje) hard coal
calculation without quartz bypass



Example calculation
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South African (Kleinkopje) hard coal
calculation with 20% quartz bypass



Example calculation
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South African (Kleinkopje) hard coal
calculation with 50 % quartz bypass



Example calculation

16

South African (Kleinkopje) hard coal
Comparison (0% vs 20 % bypass)

� Phases are higher in 0% calculationPhases are higher in 20% calculation 



Example calculation
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South African (Kleinkopje) hard coal
Comparison (0% vs 50 % bypass)

� Phases are higher in 0% calculationPhases are higher in 50% calculation 



Database export:

� Number of solutions higher than 40 
� Solution: 

Newest FactSage version (7.1) for database export necessary
Newest SimuSage version (7.3) for calculations necessary

� Number of elements is limited by “Slag“ solution
� Solution:

Remove elements with high amount of cross reactions in “Slag” solution like 
P or Ti

Calculations:

� Equilibrium composition not obtained 
� Solution: 

In progress…

� Overestimation of “Slag”
� Solution:

Definition of critical amount of “Slag” using the “sticking factor”

Modelling issues

18



Model:

� Calculations with cyclic load changes

� Addition of further coal streams

� Database for coal data (including names)

� Ease output graphics for non-mineralogists 

Calculations:

� Solve “Equilibrium composition not obtained” error 

� Perform calculations for all hard coals and lignites in 
the VerSi project

Next steps
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