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HELOKA (Helium Loop Karlsruhe) Technology Hub mﬂsl:l:

B Three helium-cooled loops:

B HELOKA-HP: 4-9.2MPa, 70-550°C, 1.3kg/s
(HCPB-TBM)

B KATHELO: 4-10MPa, 70-650°C, 250g/s
B HEMAT: 0.1-0.6MPa, 20-650°C, 15g/s

B High-heat flux testing rig: HELOKA-HHF
B EB-gun 800kW

B 24.4m?vacuum chamber (3m diameter)

B Capable of testing mock-ups connected to
either HELOKA-HP or KATHELO

B Low pressure, low temperature water cooling
capabilities also available
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HCPB First
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B Scope: investigate the ability of the
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HCPB First Wall LOFA Experiment (cont.) ST
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ODS-FW and Functional Graded FW-Coating ﬂsl.:l.,.,,,,

B Functional Graded
Mock-up
B 1.4mm Tungsten-Eurofer
graded protection layer
B Scope: FG-layer stability
under specific cyclic loading

B Oxide Dispersed Steel
Mock-up
B 2.5mm ODS layer

B Scope: High heat flux &
High temperature behavior
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ODS Mock-up results ﬂ(".
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B Challenging experiment due to limited knowledge of
the material (ODS) and the impact of the
manufacturing steps

B CFD and stress analysis using ANSYS

B ANSYS-CFX simulations indicate a uniform flow distribution
(+4% for CH1 and -3.5% for CH3)

B Stress analysis:

B Heat load applied on a 110x90 mm? surface to avoid high
stresses near the welding seams between manifolds and plate

(P91xE97xODS)
0. CFX simulation ,, | | B At high heat fluxes (900kW/m?) the stresses exceed locally
0 . ﬁjﬁ? (ODS region) the E97 allowable values
5901 ; L= e 600 ; 4 (120% from RCC'MRX ||m|tS)
% 550 %550' ‘
] B Experimental campaign concluded without any visible
g ‘ i §'450 . .
e geometrical or mechanical damages of the mock-up
[ 3 350
350 i i
200 Longitudinal profile W Tra isverse prcl)ﬂlel —
0 5 100 150 200 20 0 20 40 60 B0 100 120 140 160 130 Rieth et al, Appl. Sci. 2021, 11, 11653. https://doi.org/10.3390/app112411653
Length (mm) Length (mm) Ghidersa et al, Energies, 2021, 14, 7580. https://doi.org/10.3390/en14227580
September 21, , o : aton Fescarch e Tri g Prog e [t e EN 115200 - EURGs or Vieos ar o s epveasesiare e
6 202pz B '-E - G h Idersa \;L_:/"j EU ROfus’on Ehoweve?thuse thhizuthor?srun?y and dc(icr]\ot nEAcgessarin refl\i‘ecl(:;gzezi??he EELllJrcR)gzan Uriic‘:n ortheclliurl:::lpean CorFr"lm\'sssm. -

Neither the European Union nor the European Commission can be held responsible for them.



FG Mock-up

B ANSYS-CFX simulations:

B Careful tuning of the surface heating profile
required

B Relatively good agreement with experimental data

Emmerich et al, Nucl. Fusion 2020, 60, 126004.
Ghidersa et al, Energies, 2021, 14, 7580. https://doi.org/10.3390/en14227580
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Back-up unit tested due to complications during the
manufacturing of the mock-up:
B Smaller coated area (275x65 as compared to 275x115mm?)

B Only one thermocouple monitoring the substrate temperature (mid distance
between inlet and outlet, 2mm below steel surface)

IR-camera readings of the W-coating temperature show
overestimated values during loading:

B temperatures corrected using a dedicated correlation (separate experiment)

B No apparent damages or changes of the coating after the test campaign
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HCPB Breeder zone experiment — Pin Mockup ﬂsl:l;

A. Abousena: poster # 416 in poster session 3
Scope: HTC for the cooling gap between BZ and

multiplyer and HTC improvement (surface
roughness and turbulence promoters)
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Future plans: Prototypical FW Experiment ﬁg:[

Heat transfer enhancement V-rib

B 2021-2023: on-going demonstration of relevant
manufacturing procedure of FW including V-shaped
heat transfer enhancement ribs
m First Wall Prototypical Mockup Unit (FW-PMU) with 6

cooling channels and representative manifold
(FW to BU)

B 2023-2024: FW-PMU testing campaign in HELOKA:

B Evaluation/Demonstration of high heat flux operational
capabilities at DEMO relevant conditions

B Investigate the flow distribution in the breeding zone

Outlet 4

Outlet 3 436mm

Outlet 2

y
Inlet MF 2

Outlet manifold
Outlet 5 (manifold

B 2024-2025: thermal-hydraulic investigations of a FW
mock-up in support of the ITER-TBM (EU-HCPB) using

a modified FWMU (LOFA-Experiment) Inlet MF 1
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