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Abstract In this study, optimal operation strategies to save the electric energy and power price in the building
central cooling system is researched by experiments. The optimal strategies of demand response control and
outdoor temperature reset control algorithms are applied by consideration the electric energy and power price
according to the energy consumption -characteristics. The suggested optimal control method shows better
responses in the power price and energy consumption in comparison with the conventional one and saves energy
consumption by 9.5% and electronic price by 15.7%, respectively.

Key Words : Central Cooling System, Electric Demand Response Control, Electric Power Energy, Outdoor
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[Table 1] The electric power energy charge with time
variation on summer

. Energy charge
Time (won/kWh)
23:00 ~ 09:00 434
09:00 ~ 11:00
12:00 ~ 13:00 88.75
17:00 ~ 23:00
11:00 ~ 12:00
13:00 ~ 17:00 153.95
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[Fig. 1] Demand response control characteristics.
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[Fig. 2] Indoor air temperature comfortable range by

outdoor air temperature variation.
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[Fig. 3] Experimental apparatus of central cooling system.

bind B

[Fig. 5] Block diagram of realtime control program with
LabVIEW.
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[Table 2] Operation conditions for control methods

Control methods S.tan fndoor air set
time temp
Conventional 9:00 23.8C

control (Casel)

Outdoor reset Depending on the

control (Case2) 9:00 outdoor air temperature
changes
8:00~9:00 : 21T
After 9:00 :

Optimal control 8:00 Depending on the

(Case3) X
outdoor air temperature
changes
7:00~9:00 : 21T
After 9:00 :

Optimal control

(Cased) 7:00 Depending on the

outdoor air temperature
changes
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[Fig. 6] Temperature responses with control method
(Case 1).
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[Fig. 9] Temperature responses with control method

(Case4).
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