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Numerical Simulation on the Enviromental Impact of a Groundwater Source Heat Pump
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As a renewable and clean energy source, Groundwater Heat Pumps (GWHPs) have become the
first consideration in some of mini—commercial and common civil buildings in China.
However, considering the application of this promising technique is overheated and
unguided, it 1is necessary to carry out the research on potential environment impact
possibly resulted by the utilization method of geothermal energy. The study will help
protect groundwater environment from polluted by large-scale application of this technique
and ensure its development in a healthy and order way. The study will also contribute to
the further research on GWHPs’ application. Firstly, an empirical equation on the relation
of microbe population and groundwater temperature is summed up on the basis of analysis
of long—term data on groundwater temperature and quality of a certain site in Beijing.
Secondly, a numerical model on groundwater microbe growth is constructed based on the
empirical equation and incorporated into HST3D code; enabling it to simultaneously compute
groundwater fluid, heat transport and microbe’ s growth. Thirdly, modeling and analysis
of environmental impact on GWHPs under different function modes are carried out. The
results show that GWHPs system will enormously affect the groundwater temperature
distribution. In contrast, microbe population is not largely affected in the whole region
except the boundary of cold and warm water’ s mixing area. In the end, suggestions on
GWHPs’ long-term running are put forward: distribution of injecting and recharging wells
is a critical factor in the application of GWGPs. Improper distance between injecting and
recharging wells will make injecting cold or warm water arrive at the recharging sites in
a short period, so called “heat short circuit phenomena” , which will affect air
conditioners’ normal running due to lower recharging water temperature and pollute regional

groundwater quality by high temperature disturbance around the recharging wells.
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