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Cellek, 2022: The decreasing effect of ammonia enrichment on the 

combustion emission of hydrogen, methane, and propane fuels
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• Arbeitsfluid: Wasser
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• Arbeitsfluid: Wasser

• MR-kompatible Materialien
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• komplexe 3D Messvolumen 
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Mittlere Geschwindigkeit in einem Kernreaktor
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Linearer Zusammenhang

mittlere Geschwindigkeit - Signalphase

𝑢𝑎𝑏𝑠

0 2.6 m/s

Messunsicherheit: 1,9 % 

der mittleren Geschwindigkeit

John, 2023: Improved Magnetic Resonance Velocimetry to Acquire 

Velocity and Turbulence Statistics for Nuclear Reactor Safety 
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Mittlere Geschwindigkeit in einem Kernreaktor

Mockup

Δ MRV

-- LDV

CFD

x/P

John, 2023: Improved Magnetic Resonance Velocimetry to Acquire 

Velocity and Turbulence Statistics for Nuclear Reactor Safety 

Problems

Linearer Zusammenhang

mittlere Geschwindigkeit - Signalphase

Validierung mittels LDV
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Romig, 2025: Improving MRI turbulence quantification by addressing the 

measurement errors caused by the derivatives of the turbulent velocity field –

Sequence development and in-vitro validation
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Benson, 2023: MRV challenge 2: phase locked 

turbulent measurements in a roughness array

Destilliertes Wasser + CuSO4
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normierte gemessene CuSO4-Konzentration
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Benson, 2023: MRV challenge 2: phase locked 

turbulent measurements in a roughness array

Linearer Zusammenhang

Konzentration CuSO4 - Signalintensität

Destilliertes Wasser + CuSO4

Messunsicherheit 0,46 % der maximalen Konzentration

normierte gemessene CuSO4-Konzentration

Nguyen, 2025: Multimode turbulent flow measurements using magnetic resonance 

imaging- and laser-based techniques and computational fluid dynamics simulations
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MRV CFD

CFD: RANS mit Flamelet-Methode 

(Verbrennung) in OpenFoam
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MRV CFD

Drallzahl 𝑆 =
0׬
𝑅
𝜌𝑢𝑎𝑥𝑢𝑡𝑎𝑛𝑟

2𝑑𝑟

𝑅 0׬
𝑅
𝜌𝑢𝑎𝑥

2 𝑟𝑑𝑟

0.3 … 0.5 0.3 … 0.15

Reynoldszahl 𝑅𝑒 =
𝑢 𝑑

𝜈
22.368 12.012

CFD: RANS mit Flamelet-Methode 

(Verbrennung) in OpenFoam
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Mischungsverhalten
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MRC CFD 
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