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Applicability Analysis of Fresh Air System in Teaching
Buildings with Ultra-Low Energy Consumption
in Severe Cold Area
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Abstract; The aim in this paper is to solve the applicability of fresh air system in the heating
period of densely populated places for ultra-low energy buildings in cold areas. Three typical
classrooms in a primary school in Shenyang taken as an example,an energy consumption model is
established by Designbuilder software. The energy consumption, the energy saving rates, the
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relative energy efficiency and the variation of indoor CO, concentration for ultra-low energy
consumption building are analyzed under five working conditions-natural ventilation, constant air
volume mechanical ventilation with or without heat recovery,and variable air volume mechanical
ventilation with or without heat recovery. Compared with mechanical ventilation with constant air
volume without heat recovery , the energy saving rates of variable air volume without heat recovery
and constant( variable ) air volume with heat recovery are 12% ~30% ,32% ~46% and 38% ~
57% respectively. The total energy consumption of variable air volume with the heat recovery is
the lowest and close to natural ventilation, and the indoor CO, concentration is less than 0. 09%
under five working condition. The energy-saving effect of mechanical ventilation with constant
(variable) air volume and heat recovery in crowded places is remarkable , and the improvement of
building air tightness leads to the fresh air energy consumption increase of mechanical ventilation
systems and the decrease of economic energy-saving performance of fresh air systems.

Key words; ultra-low energy consumption building; Designbuilder; relative energy efficiency;

building air tightness ; fresh air system
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