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Numerical simulation for supercritical hydrothermal combustion
reactor using methanol as auxiliary fuels
ZHANG Jie'* | WANG Shu-zhong” , LU Jin-ling' , WANG Bo', CHEN Sen-lin'
(1.State Key Laboratory Base of Eco-hydraulic Engineering in Arid Area, Xi’ an University of Technology,
Xi’”an 710048, China; 2.School of Energy and Power Engineering, Xi’ an Jiaotong University,
Xi’an 710049, China)

Abstract; Simulation on the physical and chemical process of mixing and combustion between fuels and oxidants in
a volumetric type supercritical hydrothermal combustion reactor is studied. The influences of reaction parameters,
characters of fuels and nozzle size of reactor on the temperature , concentration and reaction rate fields in the reactor are
discovered.It is found that during non premix hydrothermal flames the area with happening of chemical reaction is
narrow , which happens only at the interface between the fuel and oxidant flows. The maximum temperature in reactor
appears at the position of flame length. Both the flame temperature and flame length increases with the initial fuel
concentrations.The increment of oxidation coefficient not only can decrease the flame temperature ,but shortens the flame
length.Finally, the distance between the flame and the reactor inlet will extend when the flow inlet velocity increases, and

the flame position is delayed.
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