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A study on the annual energy performance of apartment building with the
equivalent U-value of envelope considering the effect of thermal bridges

s 5 g3 3" A 2 H 2 5 g™
Kim, Dong Su Yoon, Jong Ho Shin, U Cheul Kwak, Hee Yul
Abstract

The building envelope is important specially for saving energy consumption of residential buildings. but
Apartment houses in Korea commonly have inside insulation system which have constantly arisen thermal
bridges, the risk of heat loss, as a necessity. This study aims to evaluate integrated insulation performance
according to the different shapes of external walls, adjacent to windows. The thermal performance analysis
was carried out by Equivalent U-value and using the three-dimensional heat transfer computer simulation
(TRISCO-RADCON), under nine different cases of comparing among three each of different bases(current
standard model, 30percent energy saving model and 60percent energy saving model). The heating and the
cooling load were also compared between two cases (standard U-value and Equivalent U-value) of three each
of different bases, using the Building energy simulation which is based on DOE-2.1 analysis.

As results, it turns out that if the Equivalent U-value is considered on the envelope analysis, the heat flow
loss will be increasing more than the standard U-value, and if heat insulation property of the residential
building reinforced rather than current, the rate of influences on the thermal bridges would be extremely
expanded. In addition, it is shown that annual heating loads of the apartment house with applied Equivalent
U-value substantially increased by more than 15 percent compared to those with the existing U-value, but
annual cooling loads were negligibly affected.

FI9E 1 AREBFE, oUA B, dRFE, i, TETH, 9dE
Keywords : Equivalent U-value, Energy simulation, U-value, Thermal Bridge, Apartment Building, Insulation
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