Journal of System Simulation

Volume 30 | Issue 6 Article 31

6-14-2018

Application of Finite Element Modification and Model Order
Reduction in Temperature Control System

Xiaona Wang
1. China Jiliang University, Zhejiang Hangzhou 310018, China;;

Ye Ying
1. China Jiliang University, Zhejiang Hangzhou 310018, China;;

Qiyue Xu
1. China Jiliang University, Zhejiang Hangzhou 310018, China;;

Sebastian Marin
2. TU-llmenau, llmenau 98693, Germany;

See next page for additional authors

Follow this and additional works at: https://dc-china-simulation.researchcommons.org/journal

Cf Part of the Artificial Intelligence and Robotics Commons, Computer Engineering Commons, Numerical
Analysis and Scientific Computing Commons, Operations Research, Systems Engineering and Industrial
Engineering Commons, and the Systems Science Commons

This Original Article is brought to you for free and open access by Journal of System Simulation. It has been
accepted for inclusion in Journal of System Simulation by an authorized editor of Journal of System Simulation.


https://dc-china-simulation.researchcommons.org/journal
https://dc-china-simulation.researchcommons.org/journal/vol30
https://dc-china-simulation.researchcommons.org/journal/vol30/iss6
https://dc-china-simulation.researchcommons.org/journal/vol30/iss6/31
https://dc-china-simulation.researchcommons.org/journal?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss6%2F31&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/143?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss6%2F31&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/258?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss6%2F31&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss6%2F31&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss6%2F31&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss6%2F31&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss6%2F31&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1435?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss6%2F31&utm_medium=PDF&utm_campaign=PDFCoverPages
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Temperature Control System

Abstract

Abstract: A modification and model order reduction (MOR) method based on finite element model is
proposed, which can be used in the design of simulation platform of furnace temperature control system.
Based on the step response test of furnace behavior and the modification of finite element model's key
parameters in ANSYS, the model reflecting the actual characteristics of furnace is obtained. Based on the
software tool called mor4ansys using Krylo subspace reduction method, the state space model is
obtained. The MATLAB/Simulink simulation platform based on state space model is built for more
research work on furnace temperature control design. Based on the research of control algorithm of
adiabatic calorimeter, the modeling process and the feasibility verification are described. The simulation
research provides a reference for the application of engineering.
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Abstract: A modification and model order reduction (MOR) method based on finite element model is
proposed, which can be used in the design of simulation platform of furnace temperature control system.
Based on the step response test of furnace behavior and the modification of finite element model’s key
parameters in ANSYS, the model reflecting the actual characteristics of furnace is obtained. Based on the
software tool called mor4ansys using Krylo subspace reduction method, the state space model is obtained.
The MATLAB/Simulink simulation platform based on state space model is built for more research work
on furnace temperature control design. Based on the research of control algorithm of adiabatic calorimeter,
the modeling process and the feasibility verification are described. The simulation research provides a
reference for the application of engineering.
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Fig. 1 The inner cavity of adiabatic calorimeter
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