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Topics to be Discussed:

1. Mechanisms of malntalnmg a neutronically thick liquid blanket for
APEX applications
- Design description
- Supporting analyses - FLOW_3D results using Flibe

2. How stable can the plasma be in thick Flibe and lithium blanket

configurations? |

Status on Flibe surface temperature evaluation

4. Issues and FY 99 Tasks- Hydrodynamics stability, Experiment needs
for heat transfer into high Prandtl number turbulent jets, Design
conceptualization and penetrations
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Heat transfer analysis to help

define liquid flow characteristics |

Finding- to reduce liquid surface |
temperature (evaporation rate) |
requires
(1) high speed jets for surface |
heat removal 0
(2) turbulent heat transfer
enhancement for Flibe jets

2-D Free surface hydraulic analysis for

thick liquid blanket designs

Finding- to reduce pumping power for a

neutronically thick liquid column

(1) it appears difficult to form a zero
structure thick liquid blanket:

a slow moving jet results in gravitational

thinning and inadequate radiation protection

a fast moving jet results in a large inventory

and negligible temperature increases

(2) need “ideas” for thick liquid blanket |
formation




Mechanisms of Maintaining a Neutronically Thick High
_ Payoff Liquid Blanket for APEX Applications

Base Design Idea- Present Focus:

A minimum structure thick liquid wall concept in which the
“thick” liquid inside the blanket pocket is held up against the
gravity by the fluid reflectors

New “Wild” Design Idea- will evolve later:

A zero structure thick liquid wall concept in which the fluid is
pushed against the wall by centrifugal force through rotation of
the liquid container wall

(A separate presentation of this idea will be given by Gulec.)



Design Description of the Base Design Idea

Motivation-

to increase fluid residence time inside the vessel while minimizing the
use of the structures and external momentum

surface heat = 2 MW/m” (hard Bremsstrahlung radiation spectrum)
neutron wall load = 10 MW/m’

Fluid  Reflector Velocity Temp. /AT Overall Temp.
Material FW exit

T too high? slug flow
no turbulence
consideration

Flibe TungSten 20/5 m/s 50 ut!et T too low?

2 coolant streams

%\ required ?

Flibe  FS perforated 20/5 m/s 750/245 C 50 C N

pl ate Ry, _— r
Lithium Vanadium  20/5 m/s ,.
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