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Parametric design of atrium space energy efficiency for
office building in severe cold region
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Abstract; The purpose of this research is to enrich the space energy efficiency indicators for public buildings in
schematic stage. In combination with the heating system form and energy consumption characteristics of office
buildings with atrium space in severe cold region of China, span height ratio (SHR), atrium building area ratio
(ABAR) and orientation weighted exposed length of side ratio (OWELSR) were proposed as space energy
efficiency indexes. Annual dynamic building energy consumption simulation of office building with atrium in severe
cold region of China was conducted by building energy simulation software Design Builder, considering space energy
efficiency indexes as variables. The research objects are two-sided atrium, three-sided atrium and four-sided atrium
in the form of penetrating or non-penetrating. Then the quantitative relationships of space energy efficiency index
and annual heating energy utilization intensity (EUI) were established. The optimizing ranges of the space energy
efficiency indexes were defined by EUI normalization fitting and contrastive analysis for better guidance of energy
efficiency design of office building with atrium in severe cold region of China in schematic stage.
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Fig. 3 Quantitative relationship of ABAR and heating EUI
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Tab. 8 Maximum and minimum value of heating EUI with different S and ABAR of the atrium

A R EUVKWh - (m” - a) JE @ A R BE EUV KWh -+ (m® - a)

W Io] v JE =] g DY fis v JzE M [a] v JE Z10)HE DY fis v JzE
S=20 m, ABAR=0 27.87 27.63 26.75 33.85 33. 81 33.71
S=40 m, ABAR=0 27.56 27.29 26.57 33.32 33.20 33.17
S=20 m, ABAR=1 210. 02 214.13 245. 56 67. 20 63. 83 70. 58

S=40 m, ABAR=1 207.83 212.37 228.10 59.76 59. 67 63. 71
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Tab.9 Recommendation on atrium orientation order of office

building in severe cold region
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