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~ INTRODUCTION 1. CONDUCTOR SAMPLE
« EU DEMO TF colls currently in the design phase within WPMAG 2 holes (H) twisted with the
» Short sample of the conductor proposed by ENEA for TF colls [1] Sample length ~2.5 m ~ last cabling stage
tested in SULTAN In 2016 - first thermal-hydraulic characterization T .

AIM

» Assess friction factor correlations accuracy against experiment
 Calibrate hole-to-bundle heat transfer in 4C code [2], used in the TF
colls design phase [3]
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2. CFD ANALYSIS

. STAR CCM+ used

Domain: 23 pitches
« 1.3 polyhedral Mcells
« 3D, steady state, incompressible flow
e k- SST turbulence model
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Velocity: Magnitude (m/s)
0.00 0.24 0.48 0.72 0.96 1.2
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Velocity: Magnitude (m/s)
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ntry effect ~10 pitches,
then periodic flow field

3. TEST RESULTS
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 TEST: well-instrumented, short sample of the ENEA conductor proposal for
the DEMO TF colls underwent successful TH characterization in SULTAN

« ANALYSIS:
— Friction: CFD-based correlation for hole + Darcy-Forchheimer for bundle

successfully reproduce exp. data

« -2 large heat (and mass)
transfer across the spiral
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