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Figure 1 Interactive building to grid (B2G) peak

shaving mode
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Figure 2 Relationship between building and air-

conditioning systems with HVAC demand response
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Figure 3 Air-conditioning load demand

response diagram
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Figure 4 Flexible load of HVAC demand response

classification diagram
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Figure 5 Room temperature set-point and HVAC
system power under GTA strategy
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HVAC Demand Response in Commercial Buildings: A Review

MENG Qinglong', WANG Wengiang'*, LI Weilin’, XIONG Chengyan', LI Yang', REN Xiaoxiao'

(1.School of Civil Engineering, Chang’an University, Xi’an 710061, China; 2.China Qiyuan Engineering Corporation, Xi’ an
710018, China; 3.School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Aiming at the problems of air conditioning system participating in power grid demand response, the
demand response ( DR) of multi energy interaction in building power grid is comprehensively studied and ana-
lyzed from the perspective of HVAC system characteristics. The definition and classification of HVAC demand
response are summarized, and the methods of using model predictive control (MPC) algorithm, genetic algo-
rithm (GA) and other algorithms to predict the potential of HVAC demand response are discussed. The princi-
ples and applicability of DR strategies such as resetting regional temperature, increasing air supply tempera-
ture, resetting chilled water temperature and so on are summarized and analyzed. The analysis shows that for
DR projects where the user’s thermal comfort is improved after the implementation of DR, this strategy can be
considered to reduce energy consumption during daily system operation, and the combination of active energy
storage strategy and conventional DR strategy can effectively solve the load rebound problem of DR events.
Therefore auxiliary services should be considered for those users with large adjustable air-conditioning load.

Key words: HVAC; demand response; building to grid; potential prediction; response strategy



