Liquid protection reduces COE in three ways:
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liquid protection reduces
capital cost, e.g.,fewer hot cells
and remote handling equip.

liquid protection reduces
blanket replacement costs
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IFE power plants can use renewable liquid-
protected walls for long life, low radio
activity, and low maintenance

IFE program goals are:

* Avoid replacing damaged materials * Avoid deep burial of waste
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Section of the ARIES-IV Fusion

Power Plant
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jet of droplets
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Figure 1
Ultra-high heat flux divertor for alternative magnetic fusion concepts, FRC and S/pheromak
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Flux Core Spheromak

Schematic 1000MWe Flux Core Spheromak Reactor.

(Approximately to scale for a limiting neutron wall load of 1I0MW/m?2)
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(S.Cohen et al)
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PM! problems_eliminated
1) Tritium inventory in PFC

2) Damage and activation of PFC and structural materials by neutrons

3) High PFC sputter erosion rates (0.25 m/burn-yr)

4) High steady-state and intermittent heat fluxes (> 5 MW/m?) to PFC

5) Very high (> 10° MW/m2) plasma heat fluxes to PFCs during disruptions

6) Material ablation by disruption-génerated runaway (> 30 MeV) electrons

7) High forces on structures due to vertical displacement events

8) Difficult in-vessel component repair due to complex geometry and radioactivity.
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Evaporation rate vs temperature
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Internal circulation and oscillations
will enhance heat transfer into the

droplets by over a factor of 10.”

droplet generating nozzle

) :1’.‘.\.’.’3 ﬁ

Surface temperature

liquid droplet |
LiF + BeF, will be reduced which
reduces evaporation.
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DROPLET HEAT REMOVAL
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Uniform heat l1oad on a droplet versus
droplet speed. This heat load is
indicative of the heat removal capabilily
of a thick droplet stream or sheet.
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Cross-section of a fluid element as the
element is followed around the minor

radius.
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EyaporaTiown

Evaporation parameters for FLiBe.

T(C) T(K) P(Tom) n(my) J(m3s') QWam?)
400 673 29 x 10°° 4.2 x 1009 7.4 x 10" 25 x 107*

- 450 723 32 x10°% 42x10M . T7.7x10% 26 x 1078
500 773 25 x 10~ 3.1 x 10 59 x 10 20 x 1072
550 823 16x10°% 18 x10'® 35x107 012
600 873 7.8 x 10" 86 x 10 1.7x10® 0.58
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