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Abstract : Green buildings prioritize environmental protection, low carbon emissions, energy efficiency, and
high performance, distinguishing themselves from traditional buildings by advocating the integrated
application of new energy sources and technologies while ensuring building quality. This paper focuses
on the innovation and practice of green building engineering technology, centering on three core
areas: building envelope, building equipment systems and energy utilization, and water and material
conservation along with resource recycling. In terms of building envelope, through material innovation
and structural optimization, high—performance energy—saving wall technology achieves the integration
of functions such as thermal insulation and load—bearing. Energy—efficient doors, windows, and curtain
walls incorporate low—emissivity materials, sealed designs, and photovoltaic integration to enhance
energy consumption control. Green roofing and permeable pavement technologies address both
energy conservation and ecological environmental protection needs. Innovation in building equipment
systems and energy technologies centers on the large—scale utilization of renewable energy sources,
with multi-energy complementary models such as building—integrated photovoltaics and ground-
source heat pump systems significantly reducing energy consumption. Coupled with optimization of
heating, ventilation, and air conditioning systems and intelligent control and monitoring technologies,
precise and efficient regulation of building energy supply is achieved. Water and material conservation
and resource recycling technologies promote efficient resource utilization and environmentally
friendly development in the construction industry through rainwater utilization, graywater reuse, the
development of green building materials, and a closed-loop system for the classification, treatment,
and reuse of construction waste.

Keywords : green building; technological innovation; energy efficiency in building envelopes; utilization
of renewable energy sources
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