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Performance Analysis of the Amificial Intelligence Theories for the Thermal

Conmrols of the Double Skin Envelope Buildings

Moon, Jin Woo
“Schoo! gf Architecture and Building Science, Chung-Ang University, Eorea, gilerbertT3@ca ac ke

Abstract : This smdy was simed to develop amifcial-intellipence-{AT)-theory-based optimal control algorithms for
conmolling the indoor temperamre and improving heating enerzy efficiency of the double skin envelope buildings. Cne
conventional mile-based and four Al-based alzoritims were developed nsing specific mies, srificial neural network (ANR),
fuzzy logic (FL). and adaptive neuro furzy mfsrence systems (ANFIS) for operating the heating system and the openings at
building envelopes. A numerical computer simmlation method incorporating the matrix laboratory (MATLAR) and the
ransient systems simmlation (TEN5YS) software was used for the performance tests. The anslysis results revealed that
Al-based algorithms improved thermal environment with increased comfort and stability, in particular, the FL and ANFIS
algorithms presented significant superiority. The ANIN-based algorithm instead showed a potential to be the most
energy-efficient and stable strategy. From the analysis, it can be concluded that if thermal comfort is the principal interest,
then the FL or ANFIS algonthm could be applicable, or if energy efficiency of the system is the main concern, then the

AND-based alzorithm may be the proper solution

Eey wonds : Arnficial mielligence, Artificial nearal network, Fuzzy logic, Adapive neuro fuzzy inference system
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Table 3. Ifsthen mile: of ANFIS with 2 input varishles

Table 4. Ifthen mles of ANFIS with 1 inpus varisble.
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Table 5. Indoor tempersmre conditions.
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Analysis Alporithms
conponents I i m v v
Ayeraze indoor 153 | 2185 | 1180 | 2183 | 2133
Enpeanme, “C
Averaze cavity 6.487 467 67 | &70 670
Enpeanme, “C
Smndard desiation | 1284 | 1108 | 0741 | 0781 | 0760
aof indoar
e, “C

Tero | Cold | 190 | 088 | 0 | 00 | 0@

d | Tomfamab | 5385 | B588 | 77 | 5546 | 5558
4 Ie
B | 1125 | 154 | 113 | 1154 | 1142

Table 6. Hesting system operation

Analysis Al ponthms

COMpOrEnts I jui m v v
Arorme of beat | 1537 | 15880 | 166§ | 17150 | 1790

apply. KWh P 31 68 85 17
Average gperating | 0214 | 0222 | Q231 | 0238 | 0249

At

Smndard deviation | 0168 | 0.033 | O<8 | 0082 | 0101
of opeming o

Mumber of en'eff | 13046 | 181 | 14824 [ 34031 | 35000
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