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Figure 6.19 Averaged temperature distribution obtained by CFD model neglecting PTHF term
and CFD model with PR-DNS PTHF term.
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CHAPTER 7. CONCLUSIONS

In this report, the PR-DNS interphase drag model, heat transfer model, pseudo-turbulent ve-
locity fluctuation model and pseudo-turbulent heat flux model are applied into two-fluid CFD
simulation equations. By implementing the interphase sub-models obtained form PR-DNS, a new
CFD model for biomass fast pyrolysis in fluidized-bed reactors is established.

We validated the application of the drag model derived from PR-DNS into the two-fluid model
by simplified simulation cases. The pseudo-turbulent velocity fluctuation is commonly neglected
due to lack of information. PR-DNS provides a sub-model for it. By calculating the budget of the
gas-phase momentum equation, we found that this term can be neglected for large solid volume
fraction and low Reynolds number.

We validated the application of the interphase heat transfer model and pseudo-turbulent heat
flux model derived from PR-DNS into the two fluid model by simplified simulation cases. The
pseudo-turbulent heat flux term may have a significant influence in the simulation of temperature
field. And thus the neglect of pseudo-turbulent heat flux term in the two-fluid CFD model is not
reasonable.

To further validate the improvement of the new model, we should test grid independence and
parameter sensitivity, such as particle diameter, inlet gas temperature and biomass feeding rate.
The dominant terms in the two-fluid equations, such as the average reaction rate, need further accu-
rate correlations provided by PR-DNS since their significant influence on the predictive capability
of the CFD model.

We can also research on the variable diameters of the biomass particles. Fan et al.”® raise up
the function of particle size distribution and we can apply it to the diameter changes of the biomass
particles. We can apply the two-fluid CFD model with PR-DNS sub-models to a broader scope of

gas—solid reacting systems, such as chemical looping combustion and carbon dioxide capture.
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