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Abstract
The following document addresses the importance of sustainability into design of a private
swimming pool. It shows how easy it is to establish human thermal comfort, xeriscaping ideas
for a cooler environment, and recycling water and recharging aquifers. All by powering the
pumps, lights, heaters, and maintenance only by using solar energy from PV panels used as a
Ramada for the pool design. The study was conducted at a residential home in Tucson, AZ. A
house was chosen to see how these benefits will impact the thermal zone and how it will perish
the water we don’t have much of in the southwest region of the US. Different materials were
implemented into the design to show the comparison of the sustainable principles and products
versus the non-sustainable products to show how you can save and how the payback period of all
the costs to pay back in 2 years.

Introduction
Having lived here in Arizona for more than 10 years I have come to see how owning a
swimming pool has become a luxury due to the associated costs and permits needed. Water is a
precious resource in the desert- provided in part by the Central Arizona Project that transports it
from the Colorado River to Southern Arizona. It is important to ensure that water is not wasted
here in the Southwest. However, pools play an important role in the Southwest because they
provide a place of refuge from high temperatures and places to socialize. Having a swimming
pool with different sustainable features and sources that allows for energy efficiency in a
swimming pool is fundamental in our environment today.
Rather than utilizing the city water, what if a pool could be filled and maintained with
water on site? Having the ability to recycle, maintain, and filter the water locally can reduce
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energy costs significantly. This would also decrease the amount of water taken from other uses.
It is also vital to look at how pools are constructed to ensure the right materials are used. This
ensures the water stays in place rather than being wasted. Porous concrete could be another
sustainable feature to be utilized around the backyard and on the decking of the in-ground pool to
decrease water waste. It is also necessary to look at the visual aspects and thermal comfort of the
pool area to see how landscaping can play a role in decreasing water use and ensuring the pool is
a welcoming environment. Lastly, having natural ventilation with vegetation to get the full
benefit of the word, “comfort” in the southwest region’s heat is a key element. All of these
techniques are proven thru the use of materials, orientation, natural vegetation, solar panels, solar
pumps, and salt tolerant plants. There could be an energy efficient pool design for the southwest
region. Finally, the addition of a sustainable pool and backyard could add value to homes by
increasing their resale value.
This capstone will focus on the creation of a sustainable pool focusing on water use,
water waste reduction, xeriscaping, salt tolerant plants, and solar. The goal is to develop a
scheme based in a thorough literature review, case studies, of the ideal sustainable pool, by
preventing water from becoming a waste and recycling water as much as possible with porous
concrete or materials like wood that allows for the water that would have been wasted to be
recycled or stored. Incorporating natural ventilation with vegetation adaptable for the salt water
pool runoff to get the full benefit of the word, “maximize comfort” in the southwest region’s
heat, by lowering the heat island effect with water, breeze, and vegetation. All proven through
the use of materials, orientation, natural ventilation, solar panels, solar pumps, and vegetation
there can be an energy efficient pool for the southwest region.
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Literature Review
History of Pools
Since 1783 Parisian swimming pools systematically recycled energy, by using natural
warm water or an existing embodied energy (Gallo, n.d.). The origins of the earliest Parisian
warm water swimming pools were put into practice at the end of the eighteenth century. These
pools allowed for different social groups to come and socialize and be part of the municipal
pools. Later this would be interpreted as the idea of private swimming pools. When the germ
theory of disease transmission was accepted, it impacted public pools by requiring water to be
filtered and cleaned to stop germs. Hygiene was the starting point to this huge array of
technology that has given the opportunity for the pools to become more sustainable. The Henri’s
Sauvage Amiraux swimming pool built in 1926 took an incredible journey in a world of pipes,
tanks, filters, boilers, heat exchangers, flows, pressure levels and sewers in the early nineteenth
century through the early twentieth century (Gallo, n.d.).
In the book, “The Springboard in the Pond: An intimate History of the Swimming Pool”
written by Graham Foundation and MIT press series of Contemporary Architecture discourse,
lets us see how modernism in the U.S. and to see modern architecture with the swimming pool as
a quintessentially modern and American space (Leeuwen, 1998). In this book you get to see the
origin and evolution of the private swimming pool as a building type and cultural artifact. The
swimming pool was seen at first as public baths evolving to the idea of wealth, money and
investment to your well-being. In the American dream you need enough money to have a
swimming pool in your own backyard which is seen as the ideal American dream icon of a big
house with yard and a swimming pool. So, adopting the idea of a private pool was adopted into
the American dream in the twentieth century.
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The material philosophy of water is mimicking what in the early stages of life water was
a wealth to have. Water meant purity to the soul as the Egyptians saw it and if they had water
god was at their side water was precious to their civilization. You get to see the same wealth in
the backyard pool because you have to maintain the water in the pool to afford a swimming pool.
Egyptians were the first to have the benefit of taking showers in private water baths given by
servant. In the American culture you see the backyard pool as an activity for the wealthy to
bathe, exercise, and refresh from the sun. In both the American in the twentieth century and in
the Egyptians period of time the private pool was built to show the wealth in having an addition
to the property as investment, or as seen in early stages of life water was a wealth seen as gods
were with them when they had water. Because water was also seen as a purity to the hygiene and
skin and gives life. it is mentioned that water allows the body to relax and enjoy itself by
burning carbs under the water without doing any effort at all and need to make food and stay
alive. So, in the United States you see how the pool is an option with the material philosophy of
water (Leeuwen, 1998). You could see how the relationship of water and how the American
space reflects America’s infatuation with hygiene, skin, and recreation of how the domestic
swimming pool discovers an icon in the twentieth century modernism of American Homes that
reflects in part the old Egyptian time.
Pools and Pumps
Two critical parts of pools is hygiene, and energy, the largest consumer of the pool is the
pump. Pool pumps circulate the water through a sand filtration, and in combination with
chemicals such as chlorine, keep the water free from debris and bacteria. However, it can be
costly to operate these pumps as much as electricity bills to go up 100-200 dollars a month.
Locally, Tucson Electric Power gives rebates if you purchase an ENERGY STAR qualified
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variable speed pool pump that use 70% less energy than a single pump and save you $300 or
more a year in energy costs (Palsini, 2017).
However, what if you dropped that even more to using 90% less of energy a year putting
solar panels for the pumps running the pool? The Jandy Pro Series Versa Plumb System delivers
the highest energy efficiency through its innovative design. The system connects the pumps,
filters, valves, heaters, and salt systems using less plumbing pipes and fittings for increased
hydraulic efficiency all by using less horsepower for reduced energy consumption (Palsini,
2017). Energy usage could also be reduced by placing solar lighting for inside the pool and
around the backyard. These strategies can help minimize the cost to maintain the backyard and
the pool.
Pools and Heating and Cooling
Additionally, the backyard pool can be designed to help cool the nearby buildings while
saving energy. LiCI-H2O unit can be used as a solar cooling system for residential buildings,
while the swimming pool is used as a heat sink to achieve comfortable temperatures in the water
(Borge, 2011)This application harnesses the solar energy from the sun for alternative uses and
effectively controls the climates of small buildings. This also addresses the issue of excessive
thermal energy and can then be used to cool the building. A less costly and complex system to
warm up the water in the swimming pool is to use a solar blanket that is made of bubble wrap. Its
function works as a blanket does, the sun rays penetrate and warm up the blanket and then the
heat is transferred to the water by warming it up only by using the sun. However, the solar
blanket does a little to help cool the nearby buildings. The other option is the solar water heating
coil spiral that can be connected to your water which passes by the coil tubes warming the water
with the sun burning the coil tubes and then distributed to pump and back into the pool. This
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allows for you to have the option of taking the solar water heater off when you don’t need it any
longer.
Pools and Porous Cement
Utilizing porous cement on decking could decrease water waste. The porous cement is a
mixture of open graded coarse aggregate, water and cement and has a high infiltration capacity
and is an environmentally sustainable paving material for use of drainage systems (Lian, Zhuge,
& Beecham, 2011). This concrete has the ability to reduce flooding, harvest and reuse water. By
incorporating this material as decking can result in water waste reduction by recycling water
back into the pool thru the pumps and infiltrated to come out clean again. However, the
drawback is that it does not look great for a pool bounder and it is much better to use porous
concrete for other surroundings not just next to the pool. Additionally, having wood with gutters
to collect the water falling in the cracks of the wood deck will allow the water to be trapped and
circulated into the filters and pumps to clean and recycle the water back into the pool. This
would help reduce the amount of water wasted during use.
Pools and xeriscaping
Additionally, it is important to look at the visual aspects and thermal comfort of the pool
area and how the landscaping can play a role in decreasing water use and ensuring the pool is a
welcoming environment. Having natural ventilation with vegetation to get the full benefit of the
word, “comfort” in the southwest region’s heat is key. Natural ventilation designs during the
early stage of design and construction allows water to be minimized used and allows for design
purposes to incorporate tubes to water these plants with water coming from the pool. Which
there is no concern of the chemicals from the water of the pool because it is a salt water pool and
the vegetation on site is salt tolerant plants. This allows the water to cool the surrounding

Virrey

9

environment. Having a body of water, and the correct vegetation placed correctly to create a
breeze, and give shade will definitely cool the building, as a shading device would have done.
Pools and Health
Finally, it is fundamental to say how important the health of the people swimming in the
pool the need for disinfection and viruses cannot be overlooked. The formation of five volatile
disinfection by-products DBP’s by the chlorination of the materials of human origin (MHOs:
hair, lotion, saliva, skin and urine) in the swimming pool model system needs to be examined
and have sufficient supply of chlorine. But it is mentioned that there are chlorine residuals that
contain either ground water or surface water and longer the reaction periods of organic materials
it led to the increased formation of DBPs and the need for changing the water is needed to keep
swimmer’s safe (Kim, Shim, & Lee, 2002). The need to change the water to ensure cleanliness
is against the idea of recycling the water. However, by placing a filter that allows the water to be
cleaned can allow for multiple uses of the water without draining the pool. This results in a clean
pool environment and a reduction in water consumption.

Procedures and Methods
This capstone is focused in looking at what is the best design for a sustainable pool. The design
will encapsulate case studies looking at solar for pumps, solar lighting for inside the pool, as well
as lighting for the backyard, porous concrete or wood to trap all water on surfaces into the
ground to recycle back into the pool, and appropriate desert landscaping to help increase thermal
comfort in the pool area. It focuses is to reduce energy usage, reduce water consumption, and
provide a private and enjoyable backyard that gives thermal comfort. Additionally, a cost-benefit
analysis will be conducted to see the costs for construction of the pool and the benefits behind
the construction. This will be compared against traditional pool construction and the benefits
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behind the construction. Overall, this study will be conducted in Tucson, AZ as a new
construction model.
Having an understanding of the history of public and backyard pools and how they are currently
designed helped to get an idea of what the pool needs and needs to accommodate. This will help
ground the study and provide context for the sustainable upgrades. Additionally, this study will
talk to a local pool owner my mentor Nader Chalfoun to gain insight on monthly costs to see
what priorities are needed to lower the cost on electricity and maintenance, to get feedback on
the proposed sustainable design.

Data
Having gone to the site to take measurements and get the orientation of the building and the
surroundings in my head, I went into seeing what the client wanted and if what was the ideal
pool/backyard they desired was. I started to look at what design strategies I wanted to place,
depending on the orientation and surrounding, and what features he wanted his pool to both
provide and have. I placed a rough sketch at where things could be placed depending on the sun
and the electricity component. Based upon additional feedback with the client, I created a rough
design which was based upon the amount of solar exposure the pool would receive as well as
installing solar panels for the two pumps and the filter needed to maintain the pool.
PICTURE-6458 SQ. FT- pool placement
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Having gone thru the design and placement I explored if a chlorine or salt water pool was the
ideal system. I went for the saltwater because the water can be recycled to irrigate the plants,
which are salt tolerant plants and it is the most sustainable way to go because of the maintenance
price of only adding salt once every 6 months to maintain the pool disinfected. The plants were
placed to provide shade and give thermal comfort with its effect of trapping heat and providing
fresh cooled air that passes thru them to be distributed.
PICTURE-vegetation placement

After placing the vegetation, the PV panels should be placed in the design to allow for maximum
power generation. Below is a diagram showing the mechanical system behind the recycling of
the water and irrigation distribution.
PICTURE-Mechanical system
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The last step is to bring it all together and see how it functions in energy consumption, and how
the client liked the design, and produce the grand finale of the design process. This final product
will include, and image of the sustainable aspects covered and how this all functions with no
electricity, and water is saved and recycled.
PICTURE-FINAL DESIGN-ALL TOGETHER

Results
Having gone thru the design process and have seen the different products that can be used. The
ones chosen is the most sustainable way to go even they are more expensive it is the right way to
go. Coming up with the list of all the products: sustainable or not. Comparing them to one
another of which one was used and why is how I made a sustainable pool because having just the
pool itself and allowing to get more benefit from the body of water to freshen up the surrounding
bio climate was a must in this hot arid climate of the southwest region. What I found was that
having sustainable features is $200 more cost and is it just the right thing to do and it will
eventually pay itself off with the water and energy savings it will have vs. a regular pool would
not save anything.
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I will provide the glossary of the products used compared to the ones used in a traditional pool.
PV’s- gives electricity of the whole backyard. The PV’s provide electricity to the water heating
device, to the pool water pump, outdoor lighting as well as pool lighting, and the ground pump.
As a design strategy I will use the PV panel as a shading structure for part of the pool and
backyard.

High Efficiency Pool Pump
Variable Speed

Normal Speed

$925

$590

Pentair 011018 IntelliFlo Variable Speed High
Pentair Whisper Flo In-Ground Pool Pumps
Performance Pool Pump, 3 Horsepower,
High Performance Pool Pump, 1 horsepower, 230 Volt
230 Volt, Energy Star Certified
http://www.poolcenter.com/p/pentair-whisperflo-swimming-pool-pump

http://www.saltwaterpoolandspa.com/pool-pump-sizing.html#speed

Having a 10-hour cycles x 2= 27GPM. The goal is to achieve the highest efficiency while the horsepower
is low for longer periods of time that allows for substantial electrical savings and to be healthier
(http://www.saltwaterpoolandspa.com/pool-pump-sizing.html).

Having said that both pool pumps can be used the smartest choice would be the cheaper one because
energy is not what is needed to be saved on the pump when running on solar electricity.

Salt Water Pool

Cost- ($28.99) Morton Salt 3460 Pool Salt, 40lbs. Bag
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https://www.amazon.com/MORTON-SALT-3460-Pool-Salt/dp/B000NHZIXY/ref=sr_1_5?s=lawngarden&ie=UTF8&qid=1524707716&sr=1-5&keywords=pool+salt

Chlorine

Cost- $120
Hayward CL220 Automatic Chlorinator
for inground swimming pools

Cost- $100 Swim Best 3” Chlorine tablets

http://www.backyardcitypools.com/Chlorine-feeders-and-generators/SPP-Hayward-CL220-CL110AG.htm
https://www.amazon.com/Swim-Best-Swimming-Stabilized-Commercial/dp/B06XPH5PBC/ref=sr_1_4?s=lawngarden&ie=UTF8&qid=1524708794&sr=1-4&keywords=pool+chlorine+tablets

This is the best way to work a salt water pool system that will be less stressful and efficient for
the needs we need them to be.

Skimmer
$85

$565

$24

1.Skimmer Motion - Automatic Pool Cleaner. 2. Solar Breeze Robotic Solar Pool Cleaner.

3. X treme power US in-ground

https://www.amazon.com/SkimmerMotion-Automatic-Cleaner-Skimmer-Clarifier/dp/B0087QDFBA/
https://www.amazon.com/dp/B00DK9H1C8?tag=poolvacuumhq-20
https://www.amazon.com/gp/offer-listing/B00CJH08IQ/ref=dp_olp_new_mbc?ie=UTF8&condition=new

Drainer
$40

Compact Trench Drain Black Polymer,
Heel friendly Grate for drainage systems

$60

Patio Pavers Composite deck tiles Acacia Wood 12x12 in pack of 11
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https://www.amazon.com/US-TRENCH-DRAIN-83500Friendly/dp/B01CGNWGKU/ref=sr_1_3?ie=UTF8&qid=1523412922&sr=8-3&keywords=polymer+pool+drain
https://www.amazon.com/Composite-Decking-Flooring-SuitableApplications/dp/B01D1FX02U/ref=sr_1_13_sspa?s=hi&ie=UTF8&qid=1523413109&sr=1-13spons&keywords=water+proof+wood+flooring&psc=1

Filters
Sand Filter

Cost- $522 Pac-Fab Tagelus TA50D 21in Sand Filter for Inground pool
https://www.amazon.com/Hayward-S210T-ProSeries-20-Inch-Top-Mount/dp/B000EVSKSO/ref=sr_1_5?s=lawngarden&ie=UTF8&qid=1524709017&sr=1-5&keywords=sand+filter+for+inground+pool

Energy Star

Cost- $1,131 Jandy CL340 Cartridge Filter for Inground swimming pools
http://www.backyardcitypools.com/Pool-Filters/Jandy-CL340.htm

Water Heater
Solar

Cost-$170 FlowXtreme NS1004 Dome Heater 21in Pool Solar, Black
https://www.amazon.com/FlowXtreme-NS1004-Heater-Solar-Black/dp/B07BCGGYQR/ref=sr_1_8?s=lawngarden&ie=UTF8&qid=1524709759&sr=1-8&keywords=coil+solar+heater
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Solar blanket

Cost- $142 Midwest SB3YR-og 20' x 40' Solar Cover Blanket
https://www.walmart.com/ip/Midwest-SB3YR-06-20-x-40-Solar-Cover-Blanket/199783678

Regular water heater

Cost- $ 3,400 Aqua Pro 1100E Heat Pump for inground swimming pool
http://www.backyardcitypools.com/Pool-Heaters/Pro1100E-Heat-Pump.htm

Pool Lights
Solar

Cost- $31 Solar Lights outdoor 4 pack 15 LED Solar Motion Sensor Lights
Waterproof Solar Powered
https://www.amazon.com/Solar-Lights-Outdoor-PackWaterproof/dp/B0794RDBLF/ref=sr_1_15?ie=UTF8&qid=1524711431&sr=815&keywords=solar+lights+waterproof+26+led

Regular
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Cost- $ 126 Aliyeah IP68 LED Swimming Pool Light Bulb for Inground
Pool with Remote
https://www.amazon.com/Swimming-Nicheless-Fountain-IngroundStainless/dp/B071HP71K6/ref=sr_1_12?s=hi&ie=UTF8&qid=1524712064&sr=112&keywords=inground+lights+for+pool

Water Pump

Cost- $70 SumpMarine UTP 115Volt 330GPH Transfer water pump, bronze
https://www.amazon.com/SumpMarine-115-Volt-Portable-TransferBronze/dp/B06XC615GC/ref=sr_1_9?ie=UTF8&qid=1524716239&sr=8-9&keywords=electric+water+pump

Xeriscaping
Salt Tolerant Plants

Rocky Point Ice Plant it's great for extreme summer heat and low
water use and fast growing. Great for the Southeast Region and it is Salt Tolerant meaning it can
be irrigated with the pool water.
http://www.phgmag.com/garden/plants/200809/salt-tolerant-plants-for-the-desert/
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Cabbage palm scientific name Sabal Palmetto it’s native habitat is
Southern US and it is salt tolerant and have a high cold tolerance and most important it is Salt
Tolerant tree that gives shade.
https://www.google.com/search?q=cabbage+palm&client=safari&rls=en&tbm=isch&tbo=u&source=univ&sa=X&v
ed=0ahUKEwji6bPajNfaAhXCqYMKHWYgCJgQiR4IhwI&biw=2111&bih=964#imgrc=xzz87D-EoS2keM:

Irrigation System

You could see in this image that the irrigation system can be connected to the pump and the
Canister to allow for the salt water drained once a month from the pool can be saved to water the
landscape and allow for human thermal comfort.
https://www.gardenandhome.co.za/gardening/how-tos/how-to-use-grey-water/

Table 1: Gives the total cost comparison for Pool Designs
Sustainable Pool

Cost

PV Panels
Salt Water
Skimmer
Drainer
Sand Filter
Solar Heater

$0.6/sq. ft
$261/year
$565
$25/sq. ft
$522
$170

Energy/Water
Saved
Energy
Water
Energy
90% water saved
Energy
Energy

Solar Lights
Pump

$31
NA

Energy
Water

Regular Pool
Not Applicable
Chlorine
Skimmer
Drainer
Cartridge Filter
Regular Heater vs.
Solar Blanket
Lights
Pump

$320/year
$85
$15/sq. ft
$1131
$3400 vs. $142
$126
$70
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Total

$1574 +
PVs (400)
= $1974

Total savings is a
lot and it is the
right thing to do.

Total

$5147 $3400=
$1747

Conclusion
Having gone through all the benefits from the sustainable features a pool can have, the two main
benefits which are energy reduction for the pool itself as well as your home electricity bill
because it can reduce the need for air conditioning. As stated, there is a list of upgrades and
retrofits which allow homeowners to upgrade their pools. This list included has the cost of all of
them at market price. While these items may be expensive upfront, the return in energy savings,
water savings, and a more enjoyable pool environment that helps pay for them in three two years.
In order to create a sustainable pool there must be a precise surrounding of vegetation and
xeriscaping. This helps cool and shade the backyard and allows for a quiet and private place to
relax, the other design strategies that gives a quick payback time are solar pump, porous
concrete, wood flooring with gutters, PV panels, filter, water heating, lighting, and ground pump.
Going thru the research I found out that having a sustainable pool with a precise surrounding of
vegetation and xeriscaping is a benefit to the health and wellbeing of the human being. By
allowing for a quiet and cool place to relax while getting the breeze of the cool air passing thru
the water. This design allowed for a lot of benefits which were: human thermal comfort, energy
reduction, and the luxury of a pool to cool off in the desert. Having the ability to put profit into a
great backyard pays off thru having an escape in the hot summer.
A major limitation to this project was not integrating the house involved into the design. This
demonstrated how much energy is saved by the design of the backyard, which is on its south
orientation, blocking all the heat going into the building. A rough estimate shows a reduction of
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30% of energy consumption. By designing the home to interface with the backyard, a greater
reduction in energy use would most likely be seen. Another limitation was funding to construct
the propose design and measure the efficiency.
Future research should focus on how the impacts and efficiency differences between chlorine
and salt water pools. This would include human health as well as impacts on the surrounding
vegetation or if there is a way for chlorine water from the pool water plants. Another would be to
see why chlorine is bad for the human health and why we still use it today much more than salt
water pools.

Virrey 21

Bibliography
Asdrubali, F. (2009). A scale model to evaluate water evaporation from indoor swimming pools.
Energy and Buildings, 41(3), 311–319. http://doi.org/10.1016/j.enbuild.2008.10.001
Belleri, A., Lollini, R., & Dutton, S. M. (2014). Natural ventilation design: An analysis of
predicted and measured performance. Building and Environment, 81, 123–138.
http://doi.org/10.1016/j.buildenv.2014.06.009
Borge, D. C. (2011). Exergy efficiency analysis in buildings climatized with LiCl-H2O solar cooling
systems that use swimming pools as heat sinks. Energy and Buildings, 3161-3172.
Dixon, R. K., McGowan, E., Onysko, G., & Scheer, R. M. (2010). US energy conservation and
efficiency policies: Challenges and opportunities. Energy Policy, 38(11), 6398–6408.
http://doi.org/10.1016/j.enpol.2010.01.038
Dongellini, M., Falcioni, S., Martelli, A., & Morini, G. L. (2015). Dynamic simulation of
outdoor swimming pool solar heating. In Energy Procedia (Vol. 81, pp. 1–10).
http://doi.org/10.1016/j.egypro.2015.12.053
Formation of disinfection by-products in chlorinated swimming pool water. (2002).
Chemosphere, 123-130.
Gallo, E. (n.d.). PARISIAN SWIMMING POOLS OF THE NINETEENTH AND EARLY TWENTIETH
CENTURIES, EXAMPLES OF “SUSTAINABLE DEVELOPMENT” AND SAVINGS. Retrieved
from mailto:emmanuellegallo@free.fr: http://www.emmanuellegallo.net/pdf/5ICCH.pdf
Kim, H., Shim, J., & Lee, S. (2002). Formation of disinfection by-products in chlorinated
swimming pool water. Chemosphere, 123-130.
Leeuwen, T. (1998). Springboard in the pond: an intimate history of the swimming pool.
http://www.openbibart.fr/search/request?q=publisher:(Chicago;%20Graham%20Found
ation%20for%20Advanced%20Studies%20in%20the%20Fine%20Arts;%20Cambridge,%2
0MA;%20London;%20MIT%20Press).

Virrey 22
Lian, C., Zhuge, Y., & Beecham, S. (2011). Numerical simulation of the mechanical behaviour of
porous concrete. Engineering Computations, 984-1002. Retrieved from Engineering
Computations: http://www.emeraldinsight.com/doi/10.1108/02644401111178992
Miyamoto, S., Martinez, I., Padilla, M., Portillo, A., & Ornelas, D. (2014, April). Landscape
Plant Lists for Salt Tolerance Assessment. Retrieved from https://aggiehorticulture.tamu.edu/galves
Nouanegue, H. F., Sansregret, S., Lostec, B. Le, & Daoud, A. (2011). Energy Model Validation
of Heated Outdoors Swimming Pools in Cold Weather. 12th Conference of International
Building Performance Simulation Association, 2463–2468. Retrieved from
http://www.ibpsa.org/proceedings/BS2011/P_1769.pdf
Palsini, A. (2017). Energy Efficiency. Retrieved from Jandy Pro Series, Zodiac Pool:
https://www.jandy.com/en/energy
Rehman, S., Bader, M. A., & Al-Moallem, S. A. (2007). Cost of solar energy generated using PV
panels. Renewable and Sustainable Energy Reviews. http://doi.org/10.1016/j.rser.2006.03.005
Tagliafico, L. A., Scarpa, F., Tagliafico, G., & Valsuani, F. (2012). An approach to energy
saving assessment of solar assisted heat pumps for swimming pool water heating. Energy and
Buildings, 55, 833–840. http://doi.org/10.1016/j.enbuild.2012.10.009

