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Multi-objective Optimization of Envelope
Structure for Near Zero Energy Building

FENG Guohui,CHEN Fei, CHANG Shasha

(School of Municipal and Environmental Engineering, Shenyang Jianzhu University , Shenyang, China, 110168 )

Abstract ; The purpose of this paper is to optimize the net zero energy building envelope structure
with multiple objectives in order to improve the level of building energy efficiency. The energy
consumption in the use stage of the building was calculated by EnergyPlus simulation software.
The multiple objectives function model with energy consumption,carbon emission and cost of net-
zero energy building in the whole life cycle was established based on the whole life cycle theory.
Based on NSGA-II genetic algorithm and MOBO optimization tool coupled with EnergyPlus
software , seven design parameters were selected as optimization variables of the model. According
to the actual needs of decision-makers,the optimal solution of the model was found by the weight
method ,and based on the solution the multi-objective and multi-parameter optimization research
was carried out on the energy consumption, carbon emission and cost of near-zero energy
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consumption buildings in the whole life cycle. With the optimal solution, the energy-saving rate,

carbon emission saving rate and cost saving rate of net-zero energy building were 0. 87% ,1.51%

and 3.04% , respectively. According to the results of the multi-objective and multi-parameter

optimization , the index system of building envelope with near zero energy consumption and the

optimal combination form of building envelope with economy ,energy saving and environment are

proposed , which can provide reference for the selection of building envelope design parameters

with near zero energy consumption.

Key words :near zero energy building ; multi-objective optimization ;envelope structure; life cycle;
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Table 3 Optimization results of building envelope structure of near zero energy consumption
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