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Study on Control Strategy of Parallel Water Pumps Based on Performance Curves
Xu Kangwu Chu Sai Liu Qiming Niu Xiaochen Sun Linna
( BGI Engineering Consultants Ltd, Beijing, 100038 )

[ Abstract]  In addressing the issue of variable frequency control for multiple parallel water pumps within a large central air
conditioning system, a mathematical model is formulated based on the pumps' performance curves. This model is applied to
compare the features of pump number control and frequency control under different pressure-difference control methods. By
integrating these two control strategies, the study proposes the number-priority strategy and the frequency-priority strategy, along
with further discussion. The findings indicate that the variable pressure-difference system exhibits lower energy consumption
compared to the constant pressure-difference system, achieving an energy savings rate between 40% to 50%. In cases of a constant
pressure-difference, the frequency-priority strategy achieves an energy savings of 10.40% over the number-priority strategy.
Conversely, under variable pressure-difference conditions, the number-priority strategy yields a 5.13% energy savings advantage
over the frequency-priority strategy. In terms of overall pump energy consumption, the number-priority control strategy with
variable pressure-difference condition demonstrates the most superior energy-saving performance, holding significant reference
value for practical engineering applications.
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