“Personal” Thoughts on Power Density

1) Liquid Walls have many potential advantages. (See my   viewgraphs from my presentation in Rome.)

If we realize only two or three of these advantages, it is worth it. Even if higher power density is not needed, liquid walls are still worth exploring.

2) The topic of what is an optimum power density has been debated in the fusion community for a long time. 

History that comes to mind:

A) UWMAK-I  -  Optimization (Dan Klein et al. ~1970): Wall Load ~1.25 MW/m2
B) ANL Parametric Studies (M. Abdou et al. ~1977): Optimum neutron wall load is a function of limits of physics and technology. For example, a pulsed system with OH limited and FW-limited technologies has a nuetron wall load of ~2-3 MW/m2
C) STARFIRE (System studies by M. Abdou, D. Ehst et al. ~1980): Optimum neutron wall load ~3.6 MW/m2
D) FEAC Panel on High Power Density (R. W. Conn et al., in the mid-80’s): Mass Power Density is a very important measure of the competitiveness of an energy system.

E) Other studies in Europe, Japan, and Russia

What Did We Learn?

1) Optimum Power Density is a function of:

· Confinement System (Tokamaks, FRC, RFP, …etc.)

· Chamber Technology and Materials selected.

· Physics parameters, models, and assumptions.

· Other Technologies selected (e.g. magnets, current drive, …)

· System Parameters (e.g. Reactor Power Output, inboard shield, …)

· Availability is a key parameter, yet it is essentially an “assumed number.”

2) Fusion research should strive to explore options to beat the competition. (We are not there yet!) Examples of options are innovative confinement schemes, innovative chamber technology, etc. These include finding an option for an attractive system with high power density.

3) “Personal Thought”: If the system I am looking at optimizes at lower power density, then I should explore other options that can optimize at high power density that may have the potential for a more attractive and lower COE system.

