Journal of Building Engineering 87 (2024) 108953

Contents lists available at ScienceDirect

oo «BUILDING
ENGINEERING

Journal of Building Engineering

ot : =3
ELSEVIER journal homepage: www.elsevier.com/locate/jobe

Data-driven approach enabling post-operation evaluation of air
conditioning performance regarding thermal conditions
attained indoors

Monika Maciejewska® , Andrzej Szczurek *, Mariusz Uchroniski °, Maciej Olejnik ”

2 Faculty of Environmental Engineering, Wroclaw University of Science and Technology, Wybrzeze Wyspianskiego 27, 50-370, Wroctaw, Poland
b Wroclaw Centre for Networking and Supercomputing, Wroclaw University of Science and Technology, Wybrzeze Wyspianskiego 27, 50-370,
Wroctaw, Poland

ARTICLE INFO ABSTRACT

Keywords: Data-driven approaches become more and more attractive in building performance analysis
Indoor air quality including performance assessment of heat, ventilation, and air conditioning (HVAC) systems.
Thermal conditions Their popularity is associated with the increasing availability of large amounts of high-quality
Classification building-related measurement data. The study is focused on a data-driven approach that en-
Air conditioning ables post-operation evaluation of AC performance based on indoor air monitoring. It allows for
g/it:‘r:otfrmg the identification of the classifying solution which recognizes the monitoring data that is repre-

sentative of thermal conditions during AC operation. The major novelty consists in proposing the
classification performance criterion, which is F1,-Score (the weighted F1-Score), and the pro-
cedure of weights selection. The procedure utilizes Hellinger distance (H). It is applied to measure
the similarity between the binary empirical probability distribution of T and RH (EPDtr), asso-
ciated with AC operation, and the prediction of this distribution (EPDes), made by the classifier.
The approach was tested on three years of data from continuous indoor air monitoring in the IT
engineers’ room equipped with an AC unit. The best weights of F1,,-Score were wppy = 0.85 and
wrpr = 0.15. The best classifying solution was identified using F1,,-Score. It involved: Logistic
Regression as the classifier and feature vector being Fourier spectrum of 16 min long fragments of
RH and T time series. The performance of the best classifying solution was high as indicated by
F1,-Score = 0.89 + 0.05. The corresponding H(EPDtr, EPDes) = 0.17 + 0.04 pointed at the
capability to identify the measurement data that characterizes indoor conditions during AC
operation well. This work contributes to the development of data-driven approaches serving di-
agnostics of HVAC systems. It draws attention to the problem of defining the classification per-
formance criterion which takes into account the ultimate, domain-specific use of the classification
results.

Table of abbreviations

ANOVA Analysis of variance
AC Air conditioning
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