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Abstract 

A 1400MW pressurized-water reactor has adopted a special direct vessel injection 

(DVI) structure for the emergency core cooling system. This design makes the flow 

mixing and heat transfer in the reactor vessel very complicated and is very different 

from the traditional structure. This study focused on flow mixing and heat transfer 

capability in the reactor vessel under different injection conditions. The computational 

fluid dynamics method and two reference experiments were used. The research presents 

a numerical way that can provide sufficient accuracy. The DVI deflector was proved to 

protect the reactor internals from direct scouring by cold injection liquid, as designed. A 

key area was identified on the reactor vessel surface, where the heat transfer quantity 

and temperature gradient were obviously higher. And the dimensionless temperature 

and heat transfer capability were obtained at the reactor vessel. Such data can be used in 

future real scale reactor design. The study complements the research in understanding 
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