IR
Building Development 5510 @55 2 WIS HA 1.062026 4F
YEHA: WI|TE USSN): 2425-0082 / (HEFIE): 860GLO06

A TR R SRS BN RIS

Xk IR KRBT RREB
YR (ZHK) H A RS
DOI:10.32629/bd.v10i2.4681

[fl E] 2RALLALGRLE L ZRLRLONA L FAHEAEERRRBIK, XBELTHE ALY
RARICHIBIR S EHE . B IMRALE R R AT HF LT IER R, AL ESF HER NG LALLM 5T
PP IARLE TESWHMEF T (LSTM, Transformer). RZ &N F 3] (DRL) AL feh b = £ Al
B AR AL IBIA | 118 R AHVAC) A AFRAL, & fAFT | B AL W K 3 0 K s AR
K TARALS A T AL B 43R M BIE AR AU ALE 45 0k +T 52 LA S 45 A Ak 3R I 15%~30%,
M TR A FEABO5%, R AT TUMIMAPE AR £2.2%; ANE EEAXIAIL AK LAY )G Hid L5 R
S RALFE T H21.7%, ¥ A% & JE i XIS LR K 45 18.62%, 7T A B £ A K AN ALE A A AL FH 3R 4k T 42
FRAFE

[REBIF) ATAfe; EABAARL,; Fiedsh); feaitite; &FEdir; & arfan

RESZES: TP18 CHEFRIRAG: A

Research on the Application of Artificial Intelligence in Building Electrical Systems
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[Abstract] The energy consumption of building electrical systems accounts for over 60% of the total building
energy usage. Traditional static control modes exhibit low energy efficiency and delayed fault handling. Artificial
intelligence, leveraging data—driven modeling and autonomous optimization decision—making, forms a new
intelligent control system. This paper, based on the practical application of the Shandong Airlines Base No. 1
Aircrew Duty Building at Jinan Yaogiang Airport, focuses on analyzing the implementation pathways of three
Al core technologies—machine learning (LSTM, Transformer), deep reinforcement learning (DRL), and swarm
intelligence optimization—in four key scenarios: intelligent lighting, HVAC load optimization, power load
forecasting, and electrical fault diagnosis. It quantifies the actual measured data of AI application in energy
savings and operational efficiency improvements for this project. Research indicates that Al control strategies can
enhance building comprehensive energy efficiency by 15%—30%, achieve fault warning accuracy exceeding 95%,
and reduce the MAPE of load forecasting to as low as 2.2%. After implementing the Al electrical intelligent
system in this apartment—style building, HVAC and lighting sub—metered energy consumption decreased by
21.7%, unplanned equipment downtime was reduced by 62%, providing practical engineering references for the
intelligent upgrading of mechanical and electrical systems in similar large—scale public buildings.
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Optimization; Fault Diagnosis; load forecasting
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