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Abstract

Today, social, cultural, and economic impacts play a fundamental role in the
development of residential buildings in optimizing energy consumption, particularly in
cold climates. Given the increasing importance of sustainability and energy
optimization in the cultural transformation of residential construction, this study
employs experimental research methods to collect and analyze data based on existing
standards. Specifically, the main goal of this research is to examine the social, cultural,
and economic impacts on improving energy performance in residential buildings. The
results indicate that optimizing energy consumption in residential buildings not only
helps reduce energy costs but also enhances the quality of life and satisfaction of
residents. This research demonstrates that considering economic and social factors in
the design and construction of residential buildings can lead to sustainable development
and improved living standards in cold regions. The use of additives in concrete for
precast concrete structures in cold climates can reduce building energy consumption by
up to 23%. This improvement in the exterior envelope of buildings leads to lower
energy consumption and promotes a culture of energy use in cold regions. As a result,
the study examines successful examples of construction projects in cold climates and
introduces innovative solutions and advanced technologies in energy optimization.
Reviewing these examples shows that the use of modern technologies such as precast
concrete walls, advanced insulation, efficient heating systems, and the utilization of
renewable energy sources can significantly reduce energy consumption while
preserving the environment and enhancing the cultural community of residents.
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Test _Samp_le Cement Additives Additive
Dimensions | Grade Percentage
Ts-1 15x15x15 350 Non 0
Ts-2 15x15x15 350 Concrete Air Additive 1
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Ts-4 15x15x15 350 Concrete Air Additive 3
Ts-5 15x15x15 350 Concrete Air Additive 4
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Sample Cement Sample Pushing
Code Content Dimensions | Resistance (MPA)
TS -1 350 15%x15%x15 41/80
TS -2 350 15x15x15 27/13
TS -3 350 15x15x15 24/20
TS -4 350 15x15%15 22/73
TS-5 350 15x15%15 22/00
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Cement Temperature .. Additive
Test Grade Cenﬁigrade SERTInYES Percentage
TS-5 350 300 Concrete Air Additive 4%
TS -5 350 350 Concrete Air Additive 4%
TS-1 350 300 Non 0
TS-1 350 350 Non 0
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