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Fresh air cooling, indirect evaporative cooling and night ventilation have been always separately used in buildings. Few studies refer to combining these three cooling techniques. In this paper, a new air conditioning system consisting of these three techniques, called a compound air conditioning system, is proposed. To obtain the optimal operating modes and the energy consumption of the system, energy performance of a high-rise office building in Harbin using this compound system is simulated. Based on the simulation, the system is optimized in the cooling period, which is divided into two parts, transition period and high enthalpy period. Thereafter, optimal operating modes in these two periods are suggested, respectively. The simulated results also show that only using this technique can meet indoor thermal environment in almost the whole transition period and part time of the high enthalpy period. Compared with the conventional air conditioning systems, energy consumption of the ventilation system and of the evaporative cooling system in the compound system is increased, but the operating time as well as energy consumption of water chillers can be greatly decreased. Synthetically speaking, the energy consumption of this system can be reduced by 30%, and the operating cost can be reduced by 35%. It can be concluded that its energy saving potential and application value in dry and cold climate like Harbin is encouraging.






