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With the rising number of swimming pools and their users, the amount of energy
consumption in the pools has increased significantly. In addition to the negative
environmental effects, this issue causes high costs associated with high levels of
energy consumption. Therefore, the main goal of this research is to provide solutions
for sustainable management of energy consumption in swimming pools. Following
analysis of the primary data for this research gathered through semi-structured
interviews, a number of solutions are developed for sustainable management of
energy consumption in swimming pools. These solutions encompass 6 main themes,
namely water, temperature, light, air, materials, monitoring and inspection, which in
themselves contain 73 sub-themes. Some of the solutions identified in the research
include: using anti-evaporation covers, passive heating of the pool using solar
energy, adding thermal insulation to the floor of the pool, using energy-saving
underwater lights, using natural light to reduce dependency on artificial lighting,
using insulated coatings in materials and equipment, using thermal recycling
systems, optimizing air filtration systems, replacing old equipment with new ones
and continuously monitoring key water parameters such as PH, chlorine, organic
matter, and the amount of microbial density.

Water saving.
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Introduction

Academic Research into optimal management of energy consumption in swimming pools is crucial as
it can help reduce energy costs, preserve the environment, comply with legal requirements, and
promote sustainability. Research in this area can assist in finding and putting into practice methods
that would help swimming pool operators use energy resources as efficiently as possible while
minimizing adverse environmental effects.

Materials and methods

The background study for this research involved an examination of the challenges to implementing
sustainable management practices in existing public swimming pools, particularly in Iran. ldentified
barriers include community neglect of optimal energy management, disregard for cost-effectiveness,
inadequate infrastructure, limited adoption of new technologies, disregard for climate-friendly design,
and insufficient attention to environmental pollution control. Subsequently, literature on the practical
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and possible techniques that can be used to reduce energy consumption in swimming pools were also
examined and different passive and active technologies were identified. For primary data collection,
this study employs a qualitative methodology with a descriptive phenomenological approach. A
deliberate sampling strategy has been employed to select participants, with semi-structured interviews
serving as data collection method. The data was reviewed and categorized using MAXQDA software.
Validity, reliability, and accuracy were put to test, through the following means: the text of the
interviews and the coding method were sent to several participants and their comments were applied,
demographic characteristics of the samples were reported at all stages of the research, and intra-
subject agreement method was employed, where two expert coders familiar with the coding method
coded the interviews achieving an agreement rate of 85%, which is well above the 60% reliability
threshold.

Results and Discussion

The analysis of research data yielded a range of solutions for sustainable energy management in
swimming pools, focusing on six main themes: water, temperature, light, air, materials, and
monitoring and inspection, with a total of 73 sub-themes identified. Key practical solutions emerged,
such as maintaining optimal pool temperature through accurate control, which conserves water and
reduces energy consumption for heating and cooling. Additionally, utilizing renewable energy sources
and heat recovery systems can significantly enhance energy efficiency. Thermal insulation methods
were also highlighted to reduce heat loss and improve energy consumption efficiency. Specific
solutions include using anti-evaporation covers, passive solar heating, insulating pool floors,
employing energy-efficient lighting, leveraging natural light, using insulated coatings, implementing
thermal recycling systems, optimizing air filtration, upgrading equipment, and regularly monitoring
key water parameters such as PH, chlorine, organic matter, and the amount of microbial density for
sustainable operations.

Conclusion

This research provides practical solutions for sustainable energy management in swimming pools,
offering vital insights for pool managers. Addressing issues such as water consumption, temperature
control, and energy-efficient equipment, these solutions are crucial for reducing operational costs and
promoting environmental sustainability in pool facilities.
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