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European DEMO HCPB Breeding Blanket breeder zone mockup: engineering design and manufacturing
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Design of HCPB BB at end of Pre-Concept Design (PCD) Phase Design of HCPB Breeder Zone Mockup
= Fuel-breeder pin concept in Breeder Zone of HCPB BB [1 F.A. Hernandez et al., talk IT-4C.1 I‘ "
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Test section
Motivation = In test section, the mockup heated by embedded heating wire to simulate Replaceable inserts, with different surface roughness
Roughness is needed to enhance heat transfer in the fuel-breeder pin concept heating from breeder materials.
Flow regime in rough channels is classified [2] following roughness Reynoulds number e+ » 7 different replaceable inserts are planned to investigate heat transfer
enhancement of different surface roughness.
0<e' <5 Hydraulically smooth regime = Design passed the examlnatlon of Notified Body (TUV Sud), justified by CFD
N analyses and pressure calculations.
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5<et <70 Transition regime e =——=Re _
V Dhyd 8 Manufacturing of HCPB Breeder Zone Mockup
e" >70 Fully rough regime ——— ——
* |nvestigate heat transfer enhancement of different surface roughness techniques y .
* Benchmark heat transfer correlation in breeder zone (pin)
* Validate CFD tools and system codes Welding of inlet section to Tube
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Facility and Up-scaling

The Helium Loop Karlsruhe (HELOKA) [3] Is dedicated for testing fusion reactor components under relevant high heat flux while using high-
pressure and high-temperature helium as a coolant.

Comparison of operating conditions Re — p-v-D,  m-D,

HELOKA Pin of HCPB 7 1" A ~ b
. Integration into HELOKA facility
Operating Pressure 4 ~ 9.2 MPa 8 MPa Pe = Pr-Re R
- RN T, “ = Thick layers of isolation will cover all parts
Operating Temp. 100 ~ 550°C 300 ~ 520°C 2\ it e (m}l B {h . :1;.\ PR VL T g | y o P
Mass flow rate up to 1300 g/s 15~ 23 g/s q" = . \ | PR T = to minimize heat loss.
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p-scaling Is neede Inlet temperature: 300 °C '—-‘ -,_ -—
| . e - A. Abou-Sena, poster P-2.71
Up-scaling based on Re number, Pe Test matrix et
number and dimensionless heating rate q* Re = 4000, 6000, 8000, 10000 " |

q* = 2e-4, 3e-4, 4e-4, 5e-4, 6e-4
Seven different surface roughness

HELOKA facility B.-E. Ghidersa et al., talk IT-3C.2 Pre-brazininstallation of Tube-1 and heaters in Tube-2
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