
CFD Analysis Group | National Centre for Nuclear Research | 08.03.2016 



CFD Benchmarks 

• To quantify the accuracy of CFD results 

• Sources of doubts/uncertainties: 
– Fluid domain simplifications 

– Mesh quality (discretization accuratness) 

– Material parameters (mostly ideal concepts) 

– Choice of physics spectrum 

– Choice of turbulence model (and/or its tunning) 

– Solver accuracy 

– … 

– Input (I&BC) parameters from real experiment 
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GEMIX 

• Benchmark: 

– CFD prediction and Uncertainty Quantification 
of a GEMIX mixing layer test 

 

• Test facility: 

– GEMIX (GEneric MIxing eXperiment), developed 
at the Paul Scherrer Institute in Switzerland. 
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GEMIX – general overview 
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Experimental setup 
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Experimental setup 
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GEMIX experiment matrix 

 

N338 

N319 
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Measurement techniques 

• LDA - Laser Doppler Anemometry  

• PIV - Particle Image Velocimetry 

• LIF - Laser Induced Fluorescence 

• WMS - Wire Mesh Sensors 
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LDA 

 

min $5 000 for one velocity component 
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PIV/LIF 

 

on average $100 000 
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PIV/LIF 
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WMS 
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GEMIX Schedule 

• 30 June 2015 PSI distributes Initial Benchmark Specifications (for Comment) 

• 15 Aug.  2015 All participants must have sent any comments/queries 
  on specifications to PSI 

• 28 Aug. 2015 PSI issues final specifications 

• 30 Sep. 2015 Deadline for registration to the benchmark 

• 30 May 2016 All participants must have sent their results to PSI 
  (this is NOT extendable) 

• 14 June 2016 Open benchmark meeting and release of test data 

• 13 Sept. 2016 PSI presents the benchmark synthesis at CFD4NRS-6 Workshop 

• April  2017 Meeting on synthesis of post-test analyses 
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Input 
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Output 
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Output: concentration 

 

16 CFD Analysis Group | National Centre for Nuclear Research | 08.03.2016 



Output: velocities 
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Input/Output 

• Input 
– X, Y, Z – coodinates 
– Vx, U_x95, RMSVx, RMSVxUpper, RMSVxLower 
– Vy, U_y95, RMSVy, RMSVyUpper, RMSVyLower 
– Vz, U_z95, RMSVz, RMSVzUpper, RMSVzLower 
– k, kLOWER, kUPPER 

 

• Output 
LIF: 
– C(Y(X)), C_95, C‚ C'low, C'high 
PIV: 
– X, Y – coodinates 
– Vx, U_x95, RMSVx, RMSVxLOW, RMSVxUP 
– Vy, U_y95, RMSVy, RMSVyLOW, RMSVyUP 
– tauxy, tauxyLOW, tauxyUP 
– k, kLOW, kUP  
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Matrix of case N337 (1/3) 
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Matrix of case N337 (2/3) 
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Matrix of case N337 (3/3) 
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Mesh 

Mesh: 3D hex 
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CFD vs Experiment: concentration 
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CFD vs Experiment: concentration 
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CFD vs Experiment: velocity 
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CFD vs Experiment: velocity 
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