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Research and application of model predictive control in HVAC system
GAO Yuan, LIN Yaolin

(School of Environment and Architecture, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: Due to the lag of HVAC system, energy waste is serious, resulting in increased user costs. At the same time, the
dynamic characteristics of the building system, weather changes, model errors and external interference and other uncertain factors,
reduce the actual control accuracy, the system stability is insufficient, and then affect the indoor comfort. Since the introduction of
Model Predictive Control (MPC) in HVAC systems, it has been recognized as one of the effective means to improve comfort and
reduce energy consumption. This paper reviews the research progress and application results of MPC in HVAC system, analyzes the
different variants in domestic and foreign research, and focuses on the dynamic modeling features of MPC, such as predictive control
model, rolling optimization algorithm and feedback correction. In addition, this paper also analyzes the influence of different design
directions on MPC efficiency, and summarizes the practical application effect of MPC in HVAC system based on specific literature
cases. The purpose of this paper is to provide reference for MPC applications in HVAC systems, to help select appropriate control
strategies, and to solve practical application challenges.
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Table 3 Methods to solve the coupling of constraints
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Fig.2 Rolling optimization process

MPC R s ARARHS F mT 58 B AR AL 305 158
BAERZ T PR B . TSRS
ET 3 HEA 240 AR i, A B B ARk
P, B IR FH AR L M43 ] 7 i T s e

XA Ty i 3 3 g 25K 32 4358 Jr R At
fiff, e GRoT A B, HAR BB TR VR R
Fpsil s LS MPC HBRHIC I Z 5 M R S
EPIEPEREL, oAbt B b T 5 R AR IR #E | T O
ZENRFA, RA B A E R ILA B R R
SRIFRAL R AR BE
3.2.2  WEMARE RN IS

MPC WG S A A 1 oK de L4 1, e 12 38
SRS PGB WL RS B O E B BERZ
EATHERE , X R BEATROR , B urE N SME A
5 MPC By HARZHI L2 5,

®5 HVAC RGP RIANRUE R
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