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EVOLVE Reactor Concept

Efficient heat removal at high temperatures is a key issue for blankets in
nuclear fusion applications. The EVOLVE (EVaporation Of Lithium and
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vapor then leaves the trays as a result of buoyancy forces and is passed
though a heat exchanger to heat helium gas for power conversion in high
temperature turbines (Mattis et al. 1999). This concept of liquid metal individusl
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Eftects of High Horizontal Magnetic Fields
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* As the magnetic field increases the bubbles become more defined and the
agitation of the pool is decreased dramatically.

e Liquid metal carryover is decreased as the magnetic field is increased.

* Pressure of injection increases slightly (a few psi) as the magnetic field is
iIncreased to 4T.

e Some fluid is held up at the edges of the vessel as the field is increased causing a
decrease in apparent pool level.

* The bubbles from the injection become significantly larger at modest magnetic
fields and move much slower.

* At lower magnetic fields the bubbles flatten out as they leave the surface of the

Movies taken with a frame rate of 120 f/s
CCD camera 512 x 512-8bit Dalsa camera
GE medical X-ray - 90keV, 2 s. exposure

Flow rate 0-5 Ipm (23cm3/s) at magnetic field of 0 and 4T
At higher magnetic fields > 5T there is a funnel shape gas area formed

above the injector and the NaK is held in position

Gas flow =2 Ipm/ 33.4 cm?3/s

Gas flow =1 Ipm/16.7cm?/s Gas flow =1 Ipm/16.7cmd/s Gas flow =5 Ipm/ 83.3cm?/s Gas flow =1 Ipm/16.7cmd/s through injectors 1 and 2 Gas flow =5 lpm/ 83.3cm*/s NaK pOOl (become elongated).
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Vin=8.42m/s V,,=8.42m/s V,=42m/s V,=8.42m/s V,=16.8 m/s Viy=42m/s * A more defined channel starts to form at higher magnetic fields; however, the
R L, - o w7 channel becomes narrower and there are periodic bursts of vapor emanating from
the bottom of the pool. A funnel shape is evident at fields > 5 T.

* As the flow rate is increased at the higher magnetic fields > 3 T the channel is
narrowed further and the periodicity of the bursts of vapor becomes more regular.

* |t appears that some of the gas entering the pool builds up on the bottom until a
burst of vapor emanates from the injection site.




