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IEX|S ZHE et 'd L 0I{ZIC| M (HVAC) Moz o+ S&

= ANN, RNN, Deep Learmng% olZ2X|s 7|12 WLl (Heating, Ventilation, Air Conditioning) 2EI2l,
TR0 =, dISH01, Mojx[Xst SECE AP US

Year HVAC System Al Development Key Results

Use of artificial neuro networks (ANNs) in solar

iz i i ; ANNs for modeling a solar steam generator, modeling of
radiation and wind speed prediction, photovoltaic 5 " AT 5

R-square value of load fitting ranges from 0.9733 to (.9940,

i systems, building services, and load forecasting alaromantic W &ahng symienmis; Andl foecanting the The prediction errors are within 1.9-5.5%. (1 )
g i buildmng thermal loads
and prediction
2008 Forecasting _bu:ld]]?lg ene%g}' consumption based  Comparison betwe.en L‘[e{'fiﬂi?d model SImLIldt'IUﬂ'_-i-aﬁd ANN Diffeiarios Lotwesn the detatied modal ard ANN is less fhian2.19% (2)
on simulation models and ANN for forecasting building energy consumption
2010 A chiller system in an intelligent building Optimization by RNN 7.4% energy savings (3)
Deep reinforcement learning for building ; : = : ; i o i
2017 HVAC control Deep reinforcement learning (DFL)-based algorithm 11% energy savings (4)
2017 Office heating ventilation and air Reinforcement learning (RL) and long/short-term 2.5% energy savings while improving thermal comfort by an average
- conditioning systems memory RNN of 15% (5)

(1) Kalogirou, S.A. Artificial neural networks in renewable energy systems applications: A review. Renew. Sustain. Energy Rev. 2001, 5, 373-401.

(2) Kolokotsa, D.; Saridakis, G.; Pouliezos, A.; Stavrakakis, G.S. Design and installation of an advanced EIBTM fuzzy indoor comfort controller using MatlabTM. Energy Build. 2006, 38, 1084—1092.

(3) Li, M.; Ren, Q. Optimization for the Chilled Water System of HYAC Systems in an Intelligent Building. In Proceedings of the 2010 International Conference on Computational and Information Sciences, Chengdu, China, 17-19
December 2010; pp. 889-891.

(4) Wei, T.; Wang, Y.; Zhu, Q. Deep Reinforcement Learning for Building HVAC Control. In Proceedings of the 2017 54th ACM/EDAC/IEEE Design Automation Conference (DAC), Austin, TX, USA, 18-22 June 2017; pp. 1-6.
(5) Wang, Y.; Velswamy, K.; Huang, B. A long-short term memory recurrent neural network based reinforcement learning controller for office heating ventilation and air conditioning P océsliis 2017, 5, 1_—.1I£i E-II
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