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Optimal pumping and recharging rates allocation for a water—source heat—pump system

based on a genetic algorithm

WANG Qi', LI Songqing’, WANG Xinyi**, XU Liuyang’, JI Hongying’, XIA Daping'
(1. College of Geosciences and Engineering, North China University of Water Resources and Electric Power, Zhengzhou 450000, China;
2. Institute of Resources & Environment, Henan Polytechnic University, Jiaozuo 454000, China;
3. The central plains economic zone (shale) of coal seam gas collaborative innovation center in Henan province, Jiaozuo 454000, China;

4. School of Energy Science and Engineering, Henan Polytechnic University, Jiaozuo 454000, China)

Abstract: The design of pumping and recharging wells is one of the key issues in designing a wa-
ter—source heat—pump system. However, the current allocation of pumping and recharging rates is still
based on experience, which leads to higher operating cost. In view of these problems, this study undertook
to find a solution based on pumping and recharging test data, building an optimization model of minimum
pump energy consumption under different pumping and irrigation modes of a water—source heat pump sys-
tem, and obtaining an optimized configuration of the pumping-recharging rates using a genetic algorithm.
The result shows that after the construction of pumping-recharging wells in water-source heat—-pump sys-
tem, the pumping-recharging quantity can be optimized according to the hydrogeological conditions and pipe-
line layout to achieve low energy consumption operation; the genetic algorithm has the advantages of strong
adaptability, high global optimization ability and convenient parameter picking, which can be used for ratio-
nal allocation of pumping—recharging rates in water—source heat—pump system. Then taking well 5 as pump-
ing well, well 1, well 2 and well 4 as daily recharging well, and well 3 as standby recharge well. The
pumping rates of well 5 is 90 m’h, and the recharging rates of well 1, well 2 and well 4 are 42.5 m’/h,
33.4 m’h and 14.1 m'/h, which provides a basis for scientific and rapid dispatch of pumping-recharging
mode in production.

Keywords: water—source heat-pump; pumping rates; recharging rates; genetic algorithm; optimization model
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