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 In the present study, Computational fluid dynamics (CFD) simulation was 
conducted for 2×2 rod bare bundle using water at supercritical pressures. Main ob-
jective of the simulation is to compare calculation results with varying tempera-
tures. CFD simulation was performed to replicate the results from the experiment 
of heat transfer to supercritical water in 2 × 2 rod bundle conducted at Shanghai 
Jiao Tong University [1]. This report presents the results to assess capability of the 
commercial CFD software Ansys fluent in simulating the convective heat transfer 
of water at supercritical pressures in nuclear fuel rod. The type of flow for simula-

tion is taken as steady state flow. The mass flux is 800 kg/m2s and the heat flux is 
600 kW/m2. The experiment was performed for the pressure of 25MPa. The tem-
perature varies from 300°C, 340°C and 380°C. This simulation is conducted for 
steady state i.e. all the physical properties of water such as density and viscosity 
are considered as constant K-epsilon turbulence model is used for our CFD simula-
tion. 

     

Figure 1 - Dependence of the coolant temperature at 300°C, 340°C, 380°C on the 
channel length  

 
The results obtained from CFD simulation comes in close agreement with the 

experimental data as shown in fig1. Temperature is plotted along the radial length 

for inner and outer channels. The graph obtained is compared with the experi-
mental results. The results were obtained for three inlet temperature of 300 °C, 
340°C and 380 °C for 25 MPa pressure.  
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