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fluidized bed boiler ( CFBB) combustion system. A PID design method was first proposed based on model predictive
control method and then a decentralized PID controller was designed after RGA analysis. Compared to centralized
PID controller the decentralized controller is inferior in decoupling and robustness performance. To overcome the
difficulty in implementation and tuning of centralized controller partially decentralized controllers were designed.
Two partially decentralized control structures were determined based on Gramian method and the corresponding per—
formance and robustness were compared with both centralized and decentralized controllers. Simulation results show
that partially decentralized controllers are superior to the decentralized one and also can achieve comparable per—
formance as the centralized one. Furthermore it has a simpler structure and is easier to implement and tune and
thus more applicable in practice. Key words: circulating fluidized bed boiler ( CFBB) analysis and design decen—

tralized control partially decentralized control centralized control

= Study on the Non-equilibrium and Flame Structure Char-
acteristics of Filtration Combustion GU Cong-wei SHI Jun—ui LI Zhi XIA YongHang ( Key Laboratory
of Clean Combustion for Electric Generation & Heating Technology of Liaoning Shenyang Institute of Engineering
Shenyang Liaoning Post Code: 110136) //Journal of Engineering for Thermal Energy & Power. —2016 31(2) .

-214 -219

In order to study the premixed combustion characteristics and flame structure of filtration combustion in a packed
bed of pellets a simplified two-dimensional model for porous media was established. The effect of the heat transfer of
gas-solid convection and solid radiation in porous media during combustion process were taken into account after
the flame propagation speed and temperature distribution in the packed bed were obtained and examined. The chem—
ical reaction rates were then used to represent flame structure characteristics and propagation speeds in the pores

and the predicted flame speeds were validated by experimental results and a satisfying agreement was achieved. The
simulation results show evident nonequilibrium in the reaction zone of filtration combustion and a large difference
between gas and solid temperatures in the reaction zone. Furthermore the thermal nonequilibrium even exists within
pellet. Gas velocity and equivalence ratio have significant effects in fame structures. Increase in the gas velocity
leads to the increased bending of flame front which has clearly parabolic shape. The flame structure however be-—
comes more regular with equivalence ratio. Key words: filtration combustion flame front porous media flame prop—

agation nonequilibrium



