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KISA OZET

MAKINE OGRENMESi KULLANARAK TiCARI BINALARDA ENERJI
TUKETIMININ AZALTILMASI

Mustafa CAKIR

Bu ¢alismanin amaci, yuksek niifuslu binalarda, isitma havalandirma ve
iklimlendirme (HVAC) sisteminin plansiz ve gereksiz ¢calismasi nedeniyle enerji
tiiketimini azaltirken, ayni zamanda bina sakinlerinin termal konforunu da
azaltan i¢ ortam termal konfor seviyesini arttirmaktir. Bilgisayar destegi
sayesinde herkes igin uyun ortam kosullari bulunarak enerji tiketimi
azaltilmaktir. Bu amaca ulagsmak igin de giinimiizde yapay zeka
uygulamalarinda siklikla kullanllan yapay o6grenme yontemlerine
basvurulmustur. Tezin temel katkisi, bina tipi, iklim boélgesi veya bir binanin
isitma ve/veya havalandirma yonteminden bagimsiz olarak yiiksek derecede
tutarlilikla termal hissiyati tahmin etmek icin bir derin sinir agi tasarlamak ve
degerlendirmektir. Onerilen modelin egitimde gesitli liniversiteler tarafindan
derlenen 1995, 2015 yillann arasinda gerceklestirilmis olan 66 calismadan
toplanan verilerden olusturuimus olan American Society of Heating,
Refrigerating and Air-Conditioning Engineers (ASHRAE)’nin Kiresel Termal
Konfor Veritabani kullanilmigtir. Onerilen modelin iist degisken ayarlama
sireci, Bayes stratejisi kullanilarak optimize edilmistir. Yapilan deneyler
onerilen yontemin geleneksel ortalama isil duyum (PMV) %40 ve diger sig ve
derin aglara gore %4 daha yiuksek tutarhkhkla tahmin yiriitebildigini

gostermistir.

Anahtar Kelimeler: HVAC, isil hissiyat tahmini, yapay 6grenme, derin 6grenme
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ABSTRACT

REDUCING ENERGY CONSUMPTION IN COMMERCIAL BUILDINGS USING
MACHINE LEARNING

Mustafa CAKIR

The purpose of this study is to increase the indoor thermal comfort level
while reducing the energy consumption in high-population buildings due to
unplanned and unneeded operation of heating ventilation and air-conditioning
(HVAC) system which also decreases the thermal comfort of the occupants.
Energy consumption can be reduced by finding suitable environmental
conditions for everyone by taking advantage of computer support. In order to
achieve this goal, machine learning methods, which are frequently used in
decision making process these days, have been used. The main contribution of
the thesis is to design and evaluate a deep neural network for predicting
thermal sensations with a high degree of accuracy regardless of building type,
climate zone, or a building’s heating and/or ventilation method. The Global
Comfort Database of American Society of Heating, Refrigerating and Air-
Conditioning Engineers (ASHRAE) which the data was collected from 66
different studies conducted by different universities starting from 1995 till 2015
was used for the training of the model. The hyperparameter-tuning process of
the proposed model is optimized using the Bayesian strategy. Experiments
showed that the proposed method can predict with 40% higher accuracy than
conventional Predicted Mean Vote (PMV) method and 4% higher than other

shallow and deep networks.
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