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1. Introduction and objective  

Fusion reactor materials development needs a high 

energy and high-density neutron source to simulate the 

neutrons generated by fusion reactions. Therefore, the 

construction of the International Fusion Materials Irradiation 

Facility (IFMIF) is being studied.  The objective of IFMIF 

is to generate the neutrons by injecting the deuteron beams 

accelerated to high energy onto the 260 mm wide and 25 

mm thick free-surface lithium flow. Guiding the liquid 

lithium along the concave back plate at a speed of 15 m/s is 

required to increase the pressure in the lithium flow by 

centrifugal force, to avoid boiling by the heat input of the 

deuteron beams, and to remove heat by the lithium flow 

circulation.  It enables the target geometry to be maintained 

at the time of heat input, which is unexpected for solid target, 

and realizes the steady-state neutron source. Basic 

experiments of lithium flow in a test facility with small 

amounts of lithium had been conducted in the past, but the 

flow was suspected to be less stable in the conditions of the 

faster lithium flow and under high flow rate of lithium, and 

so the validation of high–speed free-surface flow at full 

scale has been a challenging subject. To develop the IFMIF 

design, IFMIF/EVEDA (Engineering validation and 

engineering design activity) has been started from 2007. 

 

2. Progress and Scheme of IFMIF/EVEDA project  
As shown in Fig. 1, EVEDA Lithium test loop (ELTL) 

has now constructed and operated a liquid lithium flow test 

facility with the world's highest flow rate, and succeeded in 

generating a 100 mm wide and 25 mm thick free-surface 

lithium flow along a concave back plate steadily at a 

high-speed of 20 m/s at 300
o
C for the first time in the world 

as shown in Fig. 2. This result will greatly advance the 

development of an accelerator-based neutron source to high 

energy and high-density, one of the key objectives of the 

fusion reactor materials development under the BA 

Activities. The source generates neutrons by injecting 

deuteron beams onto the free-surface of the lithium jet. 

  
 

The recent related engineering validation and 

engineering design of lithium facility is also developed and 

summarized. 

3. Summary 
(1) This project is being performed from the middle of 2007. 

(2) ELTL was constructed in Oarai-JAEA, and the 

validation of ELTL is shown in this conference and it is 

under a great progress. 

(3) Engineering Design of Lithium target facility was 

summarized on June 2013. The intermediate IFMIF 

engineering design was produced by all EVEDA team. 

 
Fig.1 EVEDA Lithium Test Loop 

 

 
Fig.2 Li flow with free surface (20 m/s) 
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