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Abstract

Building sound insulation and thermal performance serve as critical indicators for evaluating construction quality and implementing
energy-saving and low-carbon principles. The accuracy and reliability of testing data directly determine the effectiveness of
architectural design optimization, construction quality control, and functional enhancement. Current testing methods for building
sound insulation and thermal performance still face challenges such as cumbersome procedures, inadequate environmental
interference control, low data processing efficiency, and limited equipment compatibility. These issues lead to discrepancies between
test results and actual operational conditions, failing to fully meet practical demands for building energy conservation and acoustic
environment management. Grounded in core testing principles, this study addresses existing methodological shortcomings by
proposing optimization strategies across four dimensions: testing processes, environmental control, data processing, and equipment
upgrades. By integrating relevant testing standards, the research aims to refine testing systems, improve accuracy and efficiency, and
provide technical support for standardized and precise implementation of building sound insulation and thermal performance testing.
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