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Energy Consumption Simulation Study of Converter Station Comprehensive
Building in Severe Cold Region Based on DesignBuilder

Zeng Ru  Zou Hongbo Liu Guangqiang Wang Xuemei~

( University of Science and Technology Liaoning )

Abstract: Objective To investigate the influence of external wall insulation material type and thickness on the annual
cooling and heating loads of a converter station comprehensive building in a severe cold region,providing a basis for
energy—saving design of building envelopes.Methods Taking a converter station comprehensive building in Harbin
as the research object,the DesignBuilder software was used to simulate the energy consumption of three insulation
materials(rock wool board,graphite polystyrene board,high—density expanded polystyrene board)at different thicknesses.
The energy saving rate was calculated using EPS(60 mm)as the baseline.Results Under the same thickness,the order
of energy saving rate was:graphite polystyrene board > high—density expanded polystyrene board > rock wool board.
As thickness increased,heating energy consumption continued to decrease but the reduction rate slowed down,while
cooling energy consumption increased(for graphite polystyrene board,cooling energy consumption increased by
13.5%when thickness increased from 60 mm to 150 mm).When the thickness of graphite polystyrene board increased
from 60 mm to 100 mm,total energy consumption decreased by 8.4%;when increased to 150 mm,the reduction
narrowed to 5.5%,indicating significant diminishing marginal benefits.Conclusion Improving external wall insulation
can significantly reduce heating energy consumption but leads to an increase in cooling energy consumption.The
recommended economic insulation thickness is 100~120 mm.For multi—story buildings,graphite polystyrene board is
preferred;for high—rise buildings,high—density expanded polystyrene board(Class A fire resistance)is recommended;for
cost—sensitive projects,rock wool board can be used.
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