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Fig.1 Schematic diagram of air conditioner

temperature setting adjustment for pre-cooling and
load reduction in high electricity price periods
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Fig.2 TOU prices and temperature fluctuation
of objective summer day
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Fig.3 Optimized temperature setting of air conditioner
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Fig.4 Room temperature and hourly power
consumption of air conditioner
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Fig.5 Relationship between cost-saving rate and
temperature adjustment cycle
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operation period
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Fig.7 Optimized temperature setting of air conditioner
when peak period of objective day delays by 1 hour
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Fig.8 Room temperature and hourly power
consumption of air conditioner when peak period
of objective day delays by 1 hour
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Fig.9 Optimized temperature setting of air conditioner
for different TOU-price ratios
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conditioner for different TOU-price ratios
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Cost-saving operation scheme of central air conditioner and its applicability
WANG Zhicheng'?,XIN Jieqing', GUAN Guobing'

(1. Key Laboratory of Control of Power Transmission and Conversion of Ministry of Education,Shanghai Jiao Tong
University, Shanghai 200240, China;2. Jinshan Electricity Supply Company,SMEPC,Shanghai 201500, China)

Abstract: As the commercial customers desire to save the electricity cost of their air conditioners and the
central air conditioners with BAS( Building Automation control System ) have the adjustment capacity,
an optimization model of central air conditioner operation scheme based on the TOU (Time-Of-Use) prices
of electricity and with the electricity cost saving as its objective is proposed for the commercial customer to
independently implement. The optimized operation scheme periodically adjusts the temperature setting of air
conditioners and the customers may save the electricity cost by pre-cooling the building and increasing the
room temperature setting. Case study based on the typical parameters of commercial building shows that,the
optimized operation scheme effectively reduces the load demand in peak load periods;the load reduction and
the saved electricity cost are mainly affected by the temperature adjustment cycle and the maximum
allowable room temperature ;the start time of morning peak load period and the TOU price ratio are the key
factors for motivating the customer to shift the loads by pre-cooling.

Key words: air conditioners; load control; pre-cooling; temperature control; equivalent thermal parameter

model ; electricity cost saving; time-of-use price; incentives; building automation control system



