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+ Helmholtz Institutes
Jena and Mainz

Hamburg and Zeuthen

18 HELMHOLTZ CENTRES   
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 Member of the 
Helmholtz Association

 Foundation 01.01.1992 (e.V.)

 Employees approx. 1200
including about 300 scientists 
+ 160 doctoral students
as well as employees and guest 
scientists from more than 
40 countries

 Research Sites
DRESDEN
Leipzig, Freiberg, Grenoble

HZDR – Facts and Figures
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Institute of Fluid Dynamics  

Experimental Thermofluiddynamics
- complex two-phase-flows in energy- and 

process engineering
- measurement techniques

(jointly with TU Dresden)

Computational Fluid Dynamics (CFD)
- numerical simulation of two-phase-

and MHD flows 

Magnetohydrodynamics (MHD)
- electrically conducting fluids: liquid 

metals, semiconductors, elektrolytes
- contactless control by magnetic fields
- measurement techniques 

TOPFLOW facility

Metal casting      Photovoltaic Si solidification

Two-phase flow

Co-workers: ~ 140, annual budget: ~ 9…10 Mio€

Transport Processes at Interfaces
(jointly with TU Dresden)
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MagnetoHydroDynamics (MHD)

 Basic research on the interaction of magnetic 
fields with electrically conducting fluids 
(dynamo effect in liquid metals, turbulence in 
the presence of magnetic fields)

 Optimization of processes by application of 
magnetic fields in metallurgy, crystal growth, 
and energy storage (liquid metal batteries)

 Measurement techniques for liquid metal flow

Research Topics:
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MagnetoHydroDynamics (MHD)

 40 colleagues: 22 scientists and postdocs     
10 PhD students

+ engineers, technicians, students 

 Close collaboration with universities and institutes in 
the Dresden region: Technical University Dresden, 
Technical University Freiberg, Leibniz Institute for 
Solid State and Materials Research Dresden, 
diverse Fraunhofer Institutes 
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Department MagnetoHydroDynamics (MHD)

Research fields:

 Geo- and astrophysics
 Liquid metal convection
 MHD instabilities and turbulence
 Solidification of metal alloys
 Multiphase flows
 Mixing/Refinement
 Steel and light metal casting
 Liquid metal batteries
 Crystal growth
 ……

• Liquid metal model experiments, electromagnetic flow control
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Magnetohydrodynamics

Application of electromagnetic fields for flow control in 
electrically conducting flows
Liquid metals, semiconductors, electrolytes

 Metallurgy
 Casting
 Crystal Growth
 Electrochemistry

DC magnetic fields:  Damping and braking of flows
(example: Flow control in casting technologies)

AC magnetic fields:  Generation of flows
(examples: rafination and solidification, stirring, mixing, pumping)
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MagnetoHydroDynamics (MHD)

 Geo- and astrophysics

 Rayleigh-Benard convection

 Flow instabilities

 Turbulent flows

 Multiphase flows

 Measurement techniques for liquid metal flows

Fundamental research:
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DREsden sodium facility for DYNamo and thermohydraulic studies

• DRESDYN building ~500 m2

• Total sodium inventory: 12 tons
• Precession driven dynamo experiment with separate 

strong basement and containment for Argon flooding
• Large experimental hall for MRI/TI experiment, sodium 

loop, liquid metal batteries, Rayleigh-Bénard experiment

Stefani et al.: Magnetohydrodynamics
48 (2012), 103; 51 (2015), 275; 
Geophys. Astrophys. Fluid Dyn. (2018)
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Present construction status of  of precession dynamo
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DRESDYN: Precession driven dynamo: present state of the design

Central vessel
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Gas flows in the steel making process

ladle
RH degassing

continuous casting

foam metals
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Ga-30wt%In

Melt flow velocities:

ascending plumes 20 µm/s – 50 µm/s

interdendritic melt 5 µm/s – 10 µm/s

Growth rate: 0 µm/s – 20 µm/s

- Unstable density stratification
(solute lighter than dense source alloy)

- Upward velocities in plumes,
feeding of fresh melt down towards
the mushy zone

- Formation of durable vortices

Visualization of solutal melt convection

Convection dominates over diffusion:
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Contact: s.eckert@hzdr.de

Many thanks for your attention!


