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ABSTRACT KEYW ORD

This study aimed at developing integrated logic for controlling heating device and openings of the double skin facade fﬁ 7|%2tH 0f,

buildings. Two major logics were developed - rule-based control logic and artificial neural network based control logic. gl _.:‘,_fjll gj’m

The rule based logic represented the widely applied conventional method while the artificial neural network based logic 6_| ; '9_| ﬁ:] ’o '

meant the optimal method. Applying the optimal method, the predictive and adaptive controls were feasible for  ZztA

supplying the advanced thermal indoor environment. Comparative performance tests were conducted using the

numerical computer simulation tools such as MATLAB (Matrix Laboratory) and TRNSYS (Transient Systems gﬁ;;::fignct?ggo's’

Simulation). Analysis on the test results in the test module revealed that the artificial neural network-based control  artificial neural n'etwork,

logics provided more comfortable and stable temperature conditions based on the optimal control of the heating device ~ Double skin facades,

and opening conditions of the double skin facades. However, the amount of heat supply to the indoor space by the ~ Thermal environment

optimal method was increased for the better thermal conditioning. The number of on/off moments of the heating device, ACCEPTANCE INFO

on the other hand, was significantly reduced. Therefore, the optimal logic is expected to beneficial to create more  Received May 6, 2014

comfortable thermal environment and to potentially prevent system degradation. Final revision received May 15, 2014
© 2014 KIEAE Journal ~ Accepted May 1, 2014
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Fig. 1. Rule-based control logic.
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Fig. 2. ANN-based control logic.
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Fig. 3. ANN model for predicting U.
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Table 1. Training and data management methods for ANN models.

ANN for
Components ANN for Predicting Indoor
Predicting U T
emperature
Algorithm Levenberg-Marquardt
Learning rate 0.75
Moment 0.90 0.30
Tranining Training goals
Methods[15] (MSE) 0.00 0.01 K2
Epoch 1,000  times
Number of data
sets 85 25
Data Management g .
MethodI[12,14,15] A sliding-window  method
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Fig. 4. ANN model for predicting TEMP p,
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Fig. 5. Test module.
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Table 2. Thermal performance results.
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Table 3. System performance results.
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