EU ROfusion

06/11/2019, Poster # 11

ASSESSMENT OF THE PUMPING EFFICIENCY IN DEMO
CONVENTIONAL AND ALTERNATIVE DIVERTOR CONFIGURATIONS

Yu. Igitkhanov, S. Varoutis, Chr. Day and and V. Hauer

Karlsruhe Institute of Technology (KIT), Institute for Technical Physics (ITEP), Karlsruhe, Germany,

. Alternatlve configurations for the DEMO divertor aiming to mitigate the heat loads at the plasma-material interface.

* This work studies the pumping efficiencies of proposed alternative divertor configurations and compares against SN as reference.
* The effect of location and the size of the pumping ports as well as the neutral flow behavior in the PFR are analyzed.

* Plasma scenarios are based on a highly dissipative divertor relying on a partially or even full detached divertor operating regime.
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= Parametric variation of the divertor pressure; generic divertor design Conclusions

= For ,,open divertors® due to large outflux, high pumping efficiency cannot be ensured.

= High pressure areas are favorable for positioning the pumping ports — engineering
constraints limit the design space.

= Higher neutral pressure and gas collisionality at PFR, allow for a required helium
removal within a realistic range of capture coefficients & below 0.05 for separatrix He
pressure both 1 and 0.1 Pa. Whereas the fuel gas pumping can be realized in the range
0.2 — 0.3 for the high pressure at the separatrix ~ 10 Pa. The fuel particle throughput is * There is a clear trend towards higher pumping efficiency with divertor ,,closure®. For £€=0.3, SX

taken as 300 Pa.m?3/s. and SFP have ~6x higher pumping efficiency than SN, DN and X divertors. The outlux iIs
reduced by a factor of ~1.4.

= A more ,,geometrically closed® divertor allows for higher neutral compression and gas
collisionality in the PFR, thus facilitating pumping — Dome structure will result in even higher
neutral compression — Plugging of neutral outflux.

= The XD divertor compared with the reference SN case allows for higher neutral
compression in the PFR, thus facilitating pumping. For the case of SX divertor this
effect is even more pronounced.
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" He pumping seems to be feasible in configuration of a new SN divertor with higer He recyclino
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