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Fig. 2 Smoke movement in large scale spaces
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Fig.5 Comparison of simulation results gotten by
cell-zone method and two-layer zone method

for a long-narrow space
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Cell-Zone Method: An Engineering Approach to Predict
Smoke Movement in Large Scale Building Fire
Hu Longhua, Huo Ran, Li Yuanzhou, Wang Haobo
( State Key Laboratory of Fire Science, University of Science and
Technology of China , Hefei 230027, China)
[Abstract] In large scale building fire, it is improper to predict smoke descending using traditional simple two-

layer zone model, which divides the total space of the building into upper hot smoke layer and lower cool air
layer. In this paper, an improved method, named Cell-Zone Method, is used to solve this problem, which first
divides the total space into some small subspaces and then uses traditional two-layer zone model in each subspace.
Comparison is carried out between these two methods in fire smoke development simulation in typical large space
buildings by CFAST4.02 software package.

applicability than traditional simple two-layer zone model in large scale building, especially in buildings having

Results show that Cell-Zone Method demonstrates more

large scale in one direction.

[Key words] large scale building; smoke movement; cell-zone method; zone-model

(con.from p.44)

High Order Differential Feedback Control for Nonlinear Systems

Qi Guoyuan''?, Chen Zengqgiang®, Yuan Zhuzhi?
(1. Department of Automation , Tianjin University of Science & Technology, Tianjin 300222, China;

2. Department of Automation , Nankai University, Tianjin 300071, China)

[Abstract] This article presents high differential feedback control idea that does not rely on the model of the
controlled system. Its control objective is that the output of the system and its differential and high differentials
approximate the given reference input and its differential and high order differentials. It will improve largely the
requirement of the control quality. Based on the idea, the high order differentiator (HOD) that is well able to
extract differential and high order differentials of measured signals is designed. The proposed HOD has a few
parameters and is easily adjusted. Its stability, convergence and filtering characteristic are proved.
Furthermore, is designed. high order differential feedback adaptive controllers (HODFC) for unknown model
nonlinear SISO and MIMO systems with unknown disturbance are presents respectively, the analysis of stability
and robustness of the closed system is given, and linearized decoupling control is achieved.

[Key words] high order differentiator; high differential feedback controller; stability; robustness; decoupling control
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