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Comparison of Energy—Saving Technology Paths and Case Studies for Building Domestic
Hot Water Systems
Yuanling Xia
Xinjiang Production and Construction Corps Survey, Design and Research Institute Group Co., Ltd.
[Abstract] This paper systematically reviews current mainstream energy—saving technology paths for domestic
hot water systems, including high—efficiency heat source technologies (air source heat pumps, solar water
heating, ground source heat pumps, gas condensing boilers), intelligent control strategies (variable frequency
control, time—of—use zoning, water usage prediction), and system integration optimization methods
(multi—energy complementarity, waste heat recovery, pipeline network optimization). By establishing a
comprehensive evaluation index system, a horizontal comparison of various technology paths is conducted
across four dimensions: energy efficiency, economic feasibility, environmental impact, and applicability. The
research indicates: a single technology path is insufficient to meet complex and variable heating demands, and
multi—energy complementarity combined with intelligent control is the core direction for future development;
in regions with hot summers and cold winters, solar—air source heat pump hybrid systems demonstrate
significant comprehensive advantages; while in commercial buildings with high density and high reliability
requirements, gas condensing boilers integrated with waste heat recovery technology show good adaptability.
[Key words] Domestic Hot Water Systems; Energy—Saving Technology; Multi—Energy Complementarity; Air
Source Heat Pump; Solar Water Heating
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