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Low-Resistance Design Method and Research for Central Air Conditioning Water Systems—A
Case Study of a Large Commercial Complex
Yankang Chen
Shanghai Bosch Air Conditioning Systems Co., Ltd.

[Abstract] Under the dual drivers of China's "dual carbon" strategy and energy structure transformation, reducing the
energy consumption of central air conditioning systems has become a critical issue in the field of HVAC design and
construction. As a key link in cold and heat transportation, the water system of central air conditioning accounts for
approximately 15%—25% of the total system energy consumption. Lowering operational resistance to reduce pump
head and power is the fundamental approach to achieving energy—efficient operation. This paper systematically
elaborates on low—resistance design methods for central air conditioning water systems, with core content including;
(1) optimization strategies for system configuration and pipeline layout; (2) principles for determining pipe diameter
and flow velocity based on economic friction ratio; (3) key considerations for selecting low—resistance critical
equipment (heat sources, terminals, valves); and (4) hydraulic balance control technology based on dynamic balancing
valves. Using a design case study of an air conditioning water system in a large—scale commercial complex, the paper
provides detailed insights into the application process of low—resistance design, hydraulic calculations, and equipment
selection methods. The case demonstrates that systematic low—resistance design can reduce pump head by
approximately 10%—20% and annual pump transportation energy consumption by 25%—40%, yielding significant
economic benefits and environmental value. This paper aims to provide HVAC designers with a practical, systematic
low—resistance design methodology and practical reference.

[Key words] central air conditioning; water system; low—resistance design; hydraulic calculation; energy
efficiency; pump selection
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