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Background

• Lithium vapor cooled designs represent a combination of
“evolutionary” and “revolutionary concepts

- Conventional, sealed system like helium design that is
compatible with plasma operation – “evolutionary”

- Lithium phase change for high temperature (high efficiency),
low pressure operation “revolutionary”

• S. Malang presented concept in May, July, and November APEX
meetings



EVOLVE Baseline concept
____________________________________________________________________________________________________________

Power
Average neutron wall load:     10 MW/m2

Average first wall load       2 MW/m2

Coolant
Li liquid temperature 800 - 1100 C
Li vapor temperature 1200 C
Li pressure  <0.5 atm

Materials
FW material  Tungsten
Tube, tray, structure material Tungsten
Condensor material, tubes Niobium

Configuration
First Wall Nested tubes, toroidal flow
Blanket / Shield  Horizontal trays, vertical flow



Task Status for mechanical design
_______________________________________________________________________

• Design Task Goals

- Module Segmentation  (ie, number and arrangement per sector)

- Module Configuration (including first wall tubes, trays, vapor
ducts, shield)

- Integration of piping (Li liquid, vapor, heat exchanger)

• Issues

- Fabrication of modules and piping from refractory materials

- Tray configuration and vapor formation

- Vapor volume fraction, shielding



 Lithium vapor cooled FW/Blanket – desirable design features
_______________________________________________________________________

• Small leaks may not be fatal to plasma operation

• Low pressure , low primary stresses (not including disruption loads)

• Nearly uniform temperature structure

• Small heat exchangers, integral with blanket shield system

• All refractory piping is inside plasma chamber

• Two pronged maintenance approach
- High maintenance items are contained in cassettes
  (diagnostics, divertor, heating systems)

- Everything else in sector module that is replaced as unit



Strawman EVOLVE design
______________________________________________________



EVOLVE, module plan section
_______________________________________________________



EVOLVE Maintenance scheme



EVOLVE Midplane Penetrations
_______________________________________________________________________

• Penetrations can be of conventional design and location for He cooled concept



 Summary
_______________________________________________________________________

• First iteration of EVOLVE concept mechanical design
� Segmentation
� FW, tray, vapor manifold configuration
� Integration of divertor, diagnostic, and midplane maintenance cassettes
� Integration of heat exchangers

• Advantages include:
� Low pressure
� Nearly uniform temperature
� Low Li liquid flow velocities

• Issues include:
� Fabrication of refractory materials
� Tray design and vapor duct layout for adequate shielding

• Plan:
� Continue to look at geometry and configuration
� Assess consequences of Li leak with respect to availability


