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Simulation on regenerative thermal oxidation of ventilation air methane
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(1. Key Laboratory of Advanced Energy and Power( Institute of Engineering Thermophysics) , Chinese Academy of Sciences , Beijing 100190, China ;2. Graduate
University of Chinese Academy of Sciences , Bejjing 100190 , China )

Abstract ; In order to simulate the performance of the thermal oxidation process and optimize the essential parameters,
a simplified single channel homogeneous combustion model with periodic boundary conditions and one step methane/
air reaction mechanism was proposed for a regenerative thermal oxidizer on laboratory-scale. The basic performance of
regenerative thermal oxidation of ventilation air methane were calculated by the computational fluid dynamics( CFD)
without a pilot stage. The results show that a ceramic bed of 0.3 m in length at one side is sufficient to operate proper-
ly at these conditions. Distributions of temperature on steady and unsteady state condition were respectively simulated
by computational fluid dynamics. The initial parabolic temperature distribution gradually evolved into a typical trape-
zoidal distribution of temperature field after hundreds of switching cycles.

Key words : regenerative thermal oxidation ; Ventilation air methane( VAM) ; computational fluid dynamics
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Fig. 1 Schematic diagram of the experiment system
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Fig. 2 Physical model of VAM regenerative oxidation process
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Fig. 3 Temperature and reaction rate of

gas and solid phase
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Fig. 4 Quasi-equilibrium temperature profiles of main flow
direction at different initial conditions
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Fig. 5 Change of outlet/inlet temperature with time
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Fig. 6  Quasi-equilibrium temperature profiles at

different inlet gas velocities
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Fig. 7 Quasi-equilibrium temperature profiles at
different methane concentrations
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Table 1 Experimental results of different regenerator

lengths and methane concentrations
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