Journal of System Simulation

Volume 30 | Issue 4 Article 15

1-4-2019

Modeling and Simulation on Delay of Central Heating System for
Temperature Prediction

Sun Tao
Dalian University of Technology, Dalian 116024, China;

Shaoxiong Ji
Dalian University of Technology, Dalian 116024, China;

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

b 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 Paper 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/iss4
https://dc-china-simulation.researchcommons.org/journal/vol30/iss4/15
https://dc-china-simulation.researchcommons.org/journal?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss4%2F15&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/143?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss4%2F15&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/258?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss4%2F15&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss4%2F15&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss4%2F15&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss4%2F15&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss4%2F15&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1435?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss4%2F15&utm_medium=PDF&utm_campaign=PDFCoverPages

Modeling and Simulation on Delay of Central Heating System for Temperature
Prediction

Abstract

Abstract: Heating prediction is essential for energy saving. However, it is difficult to some extent because
the central heating system (CHS) is nonlinear with large-scaled delay and other characteristics. Based on
physical laws of the CHS, a novel model combining pruning algorithm with the least mean square is
proposed to solve the problem of delay and predict the temperature. The model with the delay taking into
consideration conforms to the law of thermal transmission. The pruning algorithm lowers the
computational complexity. Simulations using gradient descent least squared regression (LSR), support
vector machine (SVM), least-squared support vector machine (LS-SVM) and BP neural network are put
forward to evaluate the model and the results show that the model has low average relative error and
mean squared error; and the model is simple and easy to calculate.
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Abstract: Heating prediction is essential for energy saving. However, it is difficult to some extent
because the central heating system (CHS) is nonlinear with large-scaled delay and other characteristics.
Based on physical laws of the CHS, a novel model combining pruning algorithm with the least mean
square is proposed to solve the problem of delay and predict the temperature. The model with the delay
taking into consideration conforms to the law of thermal transmission. The pruning algorithm lowers the
computational complexity. Simulations using gradient descent least squared regression (LSR), support
vector machine (SVM), least-squared support vector machine (LS-SVM) and BP neural network are put
forward to evaluate the model and the results show that the model has low average relative error and mean
squared error; and the model is simple and easy to calculate.
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