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Research on Pipeline Layout and Thermal Insulation Technology in HVAC Design
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Abstract: Heating, ventilation, and air conditioning (HVAC) systems account for a relatively large proportion of building
energy consumption, and reasonable HVAC pipeline layout and thermal insulation measures are of great significance for
improving system energy efficiency and ensuring normal operation. This paper discusses the technical points of HVAC pipeline
layout, common problems and corresponding solutions, thermal insulation technologies, and the integrated optimization of
pipeline layout and insulation measures. In terms of HVAC pipeline layout, relevant standards, routing requirements, and
comprehensive pipeline coordination are summarized. In terms of thermal insulation technology, the characteristics of different
insulation materials are introduced, and design ideas for insulation layer thickness are proposed. The study finds that the
differences between rock wool and rubber-plastic materials used for pipeline insulation mainly lie in their applicable working
temperature ranges, condensation prevention requirements, and fire resistance grades. The thermal conductivity of rock wool is
generally 0.036-0.045 W/(m'K), while that of rubber-plastic materials is generally 0.032—-0.038 W/(m'K). HVAC systems
account for 40%—-60% of energy consumption in commercial buildings, and in refrigeration plant rooms, HVAC energy
consumption accounts for 60%—70% of the total energy consumption of the entire HVAC system. BIM can be used for clash
detection among three-dimensional models, while modular production in factories and real-time adjustment on construction
sites can achieve millimeter-level accuracy. Therefore, the synchronous optimization of pipeline layout and thermal insulation is
an effective approach to improving the energy efficiency of HVAC systems.
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