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Energy-saving Optimization of the Peripheral Protection
Structure of Ultra-Low Energy-Consuming Grassland
Residential Buildings in Western Inner Mongolia
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Abstract: The study aimed to solve the western Inner Mongolia grassland dwellings' problems of poor indoor thermal
environment quality, large energy waste and low heating efficiency caused by unscientific design of the outer envelope
structure of residential buildings. The initial residential houses in western Inner Mongolia were analyzed, and the DeST
software was used to optimize the building structure, replace thermal insulation materials, increase the thickness of the
thermal insulation layer, and replace external windows to study the impact of the thermal insulation performance of the
external protective structure on the building energy consumption, and its economic performance analysis was conducted.
Through the net present value method, the net present value and energy-saving rate of the three types of external insulation
materials with different thicknesses suitable for the grasslands in western Inner Mongolia were calculated. The results
showed that the optimization of the outer wall enclosure structure obtained the best effect on the overall energy saving of
the building, and the energy saving rate could reach 20.92%. The overall energy saving rate of the outer protection
structure optimization of ultra-low energy grassland residential buildings in western Inner Mongolia exceeded 86. 7%, and
the heating energy consumption in winter was 29. 75 kW -h/m’.

Keywords: ultra-low energy consumption; grassland dwellings; exterior protection structure
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