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ENERGY BENCHMARK

Goal : propose solutions to improve energy
performance in small and medium hotels.

Energy management strategy : 
-> You can’t manage what you can’t measure

Comfort parameters
Energy consumption / production



ENERGY BENCHMARK

Energy technologies that optimise 
• Building envelope
• Energy system equipments

Applicable to new buildings and 
refurbishments
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BUILDING ENVELOPE

• Continuous insulating envelope
• Airtight layer
• High performance windows and 

doors
• Minimisation of thermal bridges



BUILDING ENVELOPE

Air tightness Roof and walls insulation

https://wildenlivinglab.com/2017/11/09/energy-
efficient-windows/

https://www.batiproduits.com/fiche/produits/systeme-
prefabrique-pour-isolation-de-toit-terr-p114817985.html



BUILDING ENVELOPE

IndoorIndoorOutdoor Outdoor

Thermal bridge breaker



BUILDING ENVELOPE

Energy efficient windows

https://wildenlivinglab.com/2017/11/09/energy-
efficient-windows/

https://www.contemporist.com/facade-screened-with-redwood-for-sun-shading/

Sun shading devices

CC-BY-SA-4.0
https://upload.wikimedia.org/wikipedia/
commons/9/94/Vitrage_photovolta%C3
%AFque%2C_EDF_Dijon.jpg Photovoltaic glass



ENERGY SYSTEM EQUIPMENTS

• Ventilation
• Heating/cooling needs
• Domestic hot water
• On site electricity production
• Hotels with restaurant facilities : 

kitchen equipment



ENERGY SYSTEM EQUIPMENTS

Heating and cooling needs – domestic hot water

https://www.renewableenergyworld.com/2016/02/24/the-
hidden-genius-of-geothermal-hvac-systems/#gref

Geothermal heating/cooling Heat pump

Source : www.passiv.de

Heat recovery ventilation



ENERGY SYSTEM EQUIPMENTS

By https://www.bornay.com/es/productos/kits-energias-renovables/autoconsumo

Hybrid solar panel Micro wind turbine

On site renewable energy production



ENERGY SYSTEM EQUIPMENTS

Induction cooking Steam-heat-recovery

Kitchen equipment

Source: Adventys
Combi oven with condensing hood
Source: https://www.retigo.com/products/vision-combi-ovens/vent/vv-2011-detail



BENCHMARK REVIEW FOR SPANISH HOTELS

“Quick wins” technologies for Spanish hotels, suitable for
both hotels near the coast and interior (AIDIMME review) :

• HEAT RECOVERY VENTILATION
• SOLAR DOMESTIC HOT WATER
• HEAT PUMP
• BUILDING MANAGEMENT ENERGY SYSTEM
• CONDENSING BOILER
• LOW ENERGY LIGHTING



MANY THANKS!
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WATER and ENERGY SAVING TECHNOLOGIES

Catalogue of solutions
Available for the

hospitality industry



Table of Contents

• Water consumption in hotels

• Processes responsible for accommodation water consumption

• Ways to reduce water consumption

• Some facts and figures

• An introduction to the benchmark catalogue for water saving 
technologies 



According to Ringbeck et al. (2010), average tourist water 

consumption in European sun-holiday destinations in 2007 

ranged from 149 L per guest-night on the Spanish Balearic 

Islands to 450 L per guest-night on the Greek Agean islands, 

but water consumption up to 880 L per guest-night is quoted 

for luxury tourists on Majorca (UN, 2004).

Water Consumption in hotels



Water Consumption in hotels



Water Consumption in hotels



Processes responsible for accommodation water consumption 



Processes responsible for accommodation water 
consumption 

• The major areas of water consumption in accommodation are guest 
bathrooms, kitchens and laundry facilities, and communal toilet facilities. 

• Swimming pools and the irrigation of green areas can contribute an additional 
10 – 15 % and 20 – 25 %, respectively (Eurostat, 2009).

• room cleaning consumes approximately 12 – 47 L/guest-night according to 
Gössling et al. (2011). 

• Depending on the cooling system installed, cooling towers may be responsible 
for a further 10 – 25 % of water consumption in a hotel (Smith et al., 2009).



Ways to reduce water consumption in rooms and 
public facilities

• Installation of low-flush and dual-flush toilets 
• Installation or retrofitting low-flow showerheads or retrofitting pressure 

regulators and/or aerators 
• Installation of low-flow faucets and retrofitting with pressure regulators and/or 

aerators 
• Installation of low-volume baths and basins 
• Installation of controlled and circulated showers
• Provision of guest information to encourage lower water consumption 
• Installation or retrofitting of controlled flush or waterless urinals 
• Installation of sensors or timers to control faucets and showers in public areas 

(toilets and changing rooms) 



• Selection of the most efficient fittings during construction or renovation offers high 
saving potential. For example, new low-flush toilets are available with flush 
volumes of four litres for a full flush , urinals are available that do not require any 
water for flushing , taps are available with flow rates as low as two litres per minute 
and showerheads are available with flow rates as low as five litres per minute. 

• However, there are also many retrofit options that enable considerable savings to 
be realised at relatively low cost, most notably aerators, flow-restrictors and 
efficient showerheads .

Some facts and figures - Rooms

Measured flow rates before and after the installation of aerators in the fittings within a hotel



Ways to reduce water consumption in laundries 
and kitchens
Small to medium laundries
• Green procurement of efficient washing machines 
• Installation of holding tanks and programme modification to reuse rinse water 
• Optimised laundry sorting and loading 
• Optimum washing machine programming to minimise water, chemical and 

energy consumption 
Large Laundries
• Optimisation of continuous batch washer programming to minimise water, 

chemical and energy consumption 
• Press and rinse water reuse and wash water recovery where economically 

viable 
Kitchens
• Installation or retrofitting of low-flow high pressure spray valves for prewashing 
• Green procurement of efficient dishwashers with water reuse and heat 

recovery 



Annual water and energy savings achievable for the washing process in different sizes of
establishment (assuming 75 % occupancy and on average 2 kg laundry per occupied room per night)

Some facts and figures - Laundry
• For a small 10-room hotel, the purchase of an efficient washing machine using 7 L 

water per kg laundry instead of the European average of 9.6 L/kg, could reduce 
water consumption by 14 m3/year. 

• For a large hotel of 100 rooms, installation of rinse water recirculation alongside 
efficient machines could save 252 m3/year. 



Some facts and figures – Kitchens
• Dish washing is the most water-demanding process occurring in kitchens, accounting for 

approximately two-thirds of water consumption. 

• Achievable water savings are referred to in the table below. Installing efficient PRSVs and 
dishwashers can achieve the greatest annual water savings.

• Virtually all commercial kitchens use automatic dishwasher appliances, and many use high 
pressure rinsing with pre-rinse spray valves (PRSVs) to remove large particles of food and 
grease off dishes, pots and pans before they are placed in the dishwasher. 



Ways to reduce water consumption in swimming 
pools and green areas

Swimming pools
• Optimisation of backwashing operations 
• Use of pool covers 
Green areas
• Planting of green areas with indigenous species to minimise irrigation 

requirements 
• Installation and maintenance of efficient irrigation system  - Use of Precise 

irrigation methods
• Use of alternative water source for irrigation : harvested rainwater, treated grey 

or even black water



Some facts and figures - Laundry

Some facts and figures – Swimming pools
• A breakdown of water consumption across processes and areas in a typical community 

pool is shown in the figure
• Although in hotels the use of pool shower and amenities may be smaller, we can see the 

contribution of the backwash and evaporation of the total water consumption

• Good practice may include the optimized backwashing frequency and timing, backwash 
water recycling, and use of time controlled low water consuming showers



Some facts and figures – OVERALL



The catalogue of water saving technologies
• The preparation of the water saving catalogue was led by the Israeli partners in the 

project

• Our partners from CAPENERGIES,  France and   Camara de comercio, Spain has 
reviewed this catalogue and assisted in improving it with the help of experts from LGI, 
France and bio Azul, Spain

• The catalogue contains two pages for most of the technologies  that covers :

 A description of the technology in words and pictures

 Potential use in hotel industry

 Advantages and disadvantages

 Case studies

 Companies manufacturing/implementing the technology



a.  Guest room and public toilets
a.1  Faucets
a.2  Toilets
a.3  Shower
a.4  Urinals
a.5  Leaks Minimization

b. kitchens
c. Laundry Facilities
d. Swimming Pool
e. Air conditioning systems
f. Gardening and landscaping

f. 1  Low water Irrigation
f. 2  Smart plants selection
f. 3  Recycled Greywater Use
f. 4  Harvested Rain water Use

g. In house water use
g. 1  Greywater recycling for various uses
g. 2  Seawater Desalination

The Structure of the catalogue



Few examples from the catalogue…..



Water
High-Efficiency Toilets

water savers 

The principles of high-efficiency toilet design and operation reflect the shift from removing 
waste by using flush water volume to increasing flush water velocity to remove waste.
The bowl outline is more vertical to achieve the necessary increased downward velocity.  It 
also ensures a shallow but large water surface towards the front of the bowl for adequate 
waste immersion. There are two types of toilets - Gravity-flow or pressure-assisted.
Key decision criteria to choose Power Flush Toilet vs. Gravity Flow: noise, number of toilets 
and maintenance. Power Flush Toilet make noise (becareful if it is a sleeping area) but less 
maintenance (more interesting if several toilets); Gravity Flow: more likely to clog

Potential use in hotel industry
• Public toilets
• Guest rooms

DisadvantagesAdvantages

In cast iron drain 
lines, unlike a PVC 
pipe, the toilet is 
more likely to clog

Reduce toilet 
water use by over 
20% per flush

Not suitable for 
non-flushable, 
such as paper 
towels

Reduce 
wastewater flow 
and increase the 
available capacity 
of sewage 
treatment plants

Low maintenance



Part 2 –Performance, Case studies

Part 3 –Companies manufacturing/implementing the technology

The installation of High-Efficiency Toilets guarantees a reduction of at least 20% water-
usage and perform similar or better than standard models.

Since each water savings program includes several upgrades of accessories, there are cases 
that only overall savings in water and costs can be shown and not each accessory by 
separate.
Case study 1 : Hilton Palacio del Rio Hotel, San Antonio, Texas - replaced 525 standard 
toilets which consume 5 gallons per flush (GPF) with High-Efficiency toilets 1.28 GPF • 
Water Savings = 26,000,000 Gallons • Costs savings= $80,000. Simple Payback Period – in 
less than two years.

Case study 2 : Holiday Inn San Antonio International Airport - replaced 297 standard toilets 
which consume 3.5 gallons per flush (GPF) and 100 standard toilets which consume 5 GPF 
with High-Efficiency toilets 1.1 GPF  • Water Savings = 7,000,000 Gallons • Costs savings=
$35,000. Simple Payback Period – in less than two years.

• American Standard, 
https://www.americanstandard.ca/bathroom/toilets?Features=WaterSense%20Certifi
ed,Water%20Efficient&page=1&plimit=21

• Ideal Standard , https://www.idealstandard.fr/accueil.html

• Dual flush conversion mechanism, https://www.fluidmaster.com/products/toilet/flush-
valves/550dfrk-dual-flush-conversion-system/

• Vacuum toilet, https://jetsgroup.com/jets-group/the-highest-standards/vacuum-toilets

Water
High-Efficiency Toilets

water savers 

https://www.americanstandard.ca/bathroom/toilets?Features=WaterSense%20Certified,Water%20Efficient&page=1&plimit=21
https://www.idealstandard.fr/accueil.html
https://www.fluidmaster.com/products/toilet/flush-valves/550dfrk-dual-flush-conversion-system/
https://jetsgroup.com/jets-group/the-highest-standards/vacuum-toilets


Water & Energy
circulation shower

Water & Energy savers 

A circulation shower enables the consumer to enjoy a large shower head and large water 
flows while saving on water and energy. In circular mode of operation, every single drop of 
water is used a few times. The recirculated water is filtered and disinfected and blended 
with small quantity of fresh water. The circular shower of the normally adds new hot water 
in order to correct for the decrease in temperature
Water quality has to be tested and the item should be approved by the local regulator.

Potential use in hotel industry
• Guest Rooms 

DisadvantagesAdvantages

Cost is higher than 
normal showers

Cost-savings from 
energy and water 
conservation

Regulatory consent 
is necessary

“green Image” of 
the hotel rooms 
and policy

Enable guest to 
enjoy long shows 
without concern



Part 2 –Performance, Case studies

Part 3 –Companies manufacturing/implementing the technology

Water & Energy
circulation shower

Water & Energy savers 

circulating shower*
Comfort: 15 liter/minute

Energy consumption: 0,9 kWh
Water consumption: 14 liter

Traditional shower*
Comfort: 8 liter/minute

Energy consumption: 2,2 kWh
Water consumption: 64 liter

Comparison of water and energy consumption between regular and circulating 
shower for  8 min. shower time :

Hamwells, https://www.hamwells.com/en/homespa/

Orbital-systems, https://orbital-systems.com/

https://www.hamwells.com/en/homespa/
https://orbital-systems.com/


Water
Waterless urinals

water savers 

A waterless urinal is designed to receive and convey only liquid waste through a trap seal 
into the gravity drainage system without the use of water.
In a waterless system, a trap or cylinder is placed at the bottom of the urinal and filled with 
a sealant. This keeps sewer odors from being released into the restroom.

Potential use in hotel industry
• Public toilets

DisadvantagesAdvantages

Requires special 
cleaning

Long lifespan 
and low 
maintenance

Resistance and 
disapproval from 
users

Saves from 
30,000 to 40,000 
gallons of water 
per year, per 
urinal

Retrofitting and 
installation 
difficulties



Part 2 –Performance, Case studies

Part 3 –Companies manufacturing/implementing the technology
WATERLESS , https://www.waterless.com/no-flush-urinals

URIMAT, https://www.urimat.com/en/products/urinals

Water
Waterless urinals

water savers 

According to “Best Environmental Management Practice in the Tourism Sector” by the 
European Commission - a benchmark of excellence is installation or retrofitting of 
waterless urinals.
Waterless urinals are universally applicable and can be realised through retrofitting existing 
urinal pods, troughs with modified traps or waste-pipe fans.

Potential savings for an Elementary School with 300 males and 8 urinals, where each male 
student uses a urinal twice daily (It was assumed that 25% of the males will use toilets due 
to crowding at the urinals):

https://www.waterless.com/no-flush-urinals
https://www.urimat.com/en/products/urinals


Water & Energy
High-Efficiency Pre-Rinse Spray Valves

Water & Energy savers 

High-Efficiency Pre-Rinse Spray Valves are designed to remove food waste from dishes 
prior to dishwashing with a maximum flow rate of 1.28 gallons per minute (GPM), unlike 
regular pre-rinse spray valves which have a flow rate of 1.6 gallons per minute (GPM) or 
more. Despite the reduction, the high-efficiency PRSV meets the required performance 
criteria.
Furthermore, kitchens use hot water to rinse dishes, installing a high-efficiency PRSV can 
reduce the annual natural gas use and save energy.

Potential use in hotel industry
• Kitchens 

DisadvantagesAdvantages

Not compatible 
with existing 
regular valves, can 
replace only old 
PRSV

Cost-savings from 
energy and water 
conservation

Inappropriate 
efficiency level 
could lead to water 
pressure problems 
and customer 
dissatisfaction

Payback period in 
less than a year

Retrofit programs 
to remain cost-
effective



Part 2 –Performance, Case studies

Part 3 –Companies manufacturing/implementing the technology

Water & Energy
High-Efficiency Pre-Rinse Spray Valves

Water & Energy savers 

According to the US National Restaurant Association's Conserve program:
Traditional valves spray water at rates of anywhere from 2.5 to 5 gallons per minute (gpm).
The recommended low-flow models use less than 1.6 gallons per minute. And the low-flow
valves are designed to distribute water pressure effectively so performance isn't lost with
the water savings.

• T&S, https://www.tsbrass.com/sustainability/products
• Ecolab, https://www.ecolab.com/offerings/kitchen-

equipment/dishmachine-parts-and-accessories/powerpulse-pre-rinse-
spray-valve

https://www.tsbrass.com/sustainability/products
https://www.ecolab.com/offerings/kitchen-equipment/dishmachine-parts-and-accessories/powerpulse-pre-rinse-spray-valve


Water
Ultafiltration of swimming pool water

water & chemicals savers 

Ultrafiltration system removes all bacteria, pathogens, organic matters and suspended 
solids from the pool water in one single pass, thanks to the small and absolute barrier.  
Only very small dose free chlorine (concentration of 0.2-0.3 ppm) is required to keep 
disinfectant action – while combined chlorine, trihalomethanes and all harmful disinfection 
by-products are drastically reduced. Water flows at low pressure in a circulation loop to the 
Ultrafiltration memebranes while the purification process takes place – without use of 
chemicals. Disinfectants and other salts permeates the membranes and are recycled to the 
pool. All pollutants are expelled from the system by a simple and regular backwash .

Potential use in hotel industry
• Pool filtration systems
• Spa water filtration
• Downstream separation of biologically 

treated Grey water

DisadvantagesAdvantages

May be more 
expensive than 
regular filtration 
systems

Very high water 
clearness and 
quality (< 0.1 
NTU)
Drastic reduction 
of chemical 
consumption
Cut recycling 
water capacities 
and energy costs 
by up to 50%

Industrial NUFilter plants ��modular, fully 
automated units for public swimming pools
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Nuf Filtration - https://www.nufiltration.com/effluent

Water
Ultafiltration of swimming pool water

water & chemicals savers 

Case Study- Euro Disney (2019)
Background
 Two water purification systems by NUFILTRATION for Public Swimming Pool & Jacuzzi 
were installed at Disneyland Paris last July:
(1) NUFilter System for Public Pool – 400 m3 pool Volume – 180 m3/hr nominal treated 
water capacity
(2) NUFilter System for Jacuzzi Pool – 16 m3 pool Volume – 18 m3/hr nominal treated 
water
capacity

https://www.nufiltration.com/effluent


Water
Drip Irrigation

smart irrigation

Drip irrigation is a type of micro-irrigation system that has the potential to save water and 
nutrients by allowing water to drip slowly to the roots of plants While water is dripping, 
evaporation is reduces. 
Subsurface drip irrigation is a low-pressure, high efficiency irrigation system that uses buried 
drip tubes or drip tape to meet crop water needs.

Potential Use in Hotel Industry
● Hotel gardens and landscape irrigation 

systems

Advantages Disadvantages

Decreased 
evaporation

Higher initial cost

In subsurface 
systems, invisible  

More delicate : 
surrounding 
environment could 
affect tubes and 
drippers (bacteria, 
salination, clogging, 
wastage…) 

No water aerosols
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water
Drip Irrigation

smart irrigation

Netafim- https://www.netafim.com/en/products-and-solutions

Naan-Dan-Jain - http://naandanjain.com/

N-Dirp, Gravity micro irrigation  https://ndrip.com/

In exploratory work of researchers from Spain and Chile, 10 of 12 of the hotels surveyed in 
Spain were engaged in various environmental practices related to water consumption 
savings, such as the use of dispensers, sprinklers, heating water taps, dual-flush water 
tanks and drip irrigation.
(Alonso-Almeida et al.,  ‘Revisiting green practices in the hotel industry: A comparison 
between mature and emerging destinations’, Journal of Cleaner ProductionVolume 140, 
Part 31 January 2017Pages 1415-1428 )

https://www.netafim.com/en/products-and-solutions
http://naandanjain.com/
https://ndrip.com/


Water
Precise Irrigation

Water Saver
As much as 50% of water used for landscape irrigation is wasted due to overwatering 
caused by inefficiencies in traditional irrigation methods and systems. 
Smart irrigation systems tailor watering schedules and run times automatically to meet 
specific landscape needs. These controllers significantly improve outdoor water use 
efficiencies.
Unlike traditional irrigation controllers that operate on a preset programmed schedule and 
timers, smart irrigation controllers monitor weather, soil conditions, evaporation and plant 
water use to automatically adjust the watering schedule to actual conditions of the site. 
Within smart irrigation devices one can find : Soil Moisture Sensors, Rain Sensor, water 
counters, valve actuators and connected weather station,

Potential Use in Hotel Industry
● Hotel gardens and landscape irrigation 

systems

Advantages Disadvantages

Decreased 
evaporation

Initial costs

In subsurface 
systems, invisible  
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• Soil Moisture Sensors, https://www.seeedstudio.com/Grove-Moisture-Sensor.html

• Rain Sensor, 
http://ww3.rainbird.com/homeowner/products/timers/RSDrainsensor.htm

• autonomous sensors, http://www.greencityzen.fr/solutions-en/page-solution-smart-
watering/

• Watersense labeled controllers, https://www.epa.gov/sites/production/files/2017-
01/documents/ws-products-large-landscape-irrigation-controllers.pdf

• Hydreon corporation, https://rainsensors.com/applications/irrigation-control/

Water
Precise Irrigation

Water Saver

According to the website Hillsboroughtcounty : When rain sensors are working correctly, 
they save lots of water - more than 2,500 gallons per 1,000 square feet annually, say 
Hillsborough County Extension experts. According to the same source, Soil moisture 
sensors are more expensive than rain sensors. However allows to save more water. Soil 
sensors measures moisture level of soils, so property owners are able to know when 
irrigation is needed.

https://www.seeedstudio.com/Grove-Moisture-Sensor.html
http://ww3.rainbird.com/homeowner/products/timers/RSDrainsensor.htm
http://www.greencityzen.fr/solutions-en/page-solution-smart-watering/
https://www.epa.gov/sites/production/files/2017-01/documents/ws-products-large-landscape-irrigation-controllers.pdf
https://rainsensors.com/applications/irrigation-control/


Water & Energy
Smart water solutions for irrigation

water & energy savers 

Several new solutions are entering the market some of which are very 
simple ideas and products that enable “gain more from less”. Some 
systems use the humidity in the air to Irrigate Plants. Others improve 
the water use by plants and reduces the water required for the same 
size of plants. 

Potential use in hotel industry
• Landscape irrigation
• Cut in supplied water use

DisadvantagesAdvantages

Limited saving 
quantities

simple

Low maintenance

Hardly any 
maintenance 
required
Increased pants 
yield
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�

Water & Energy
Smart water solutions for irrigation

water & energy savers 

ED LINACRE'S AIRDROP is a simple device that literally sucks water out of thin air. 
Airdrop consists of a mast-like tube with a wind-powered turbine that sucks air down 
into a coiled metal pipe. The air descends under the earth and cools until it hits 100% 
humidity and the water starts to drip out.

Tal-Ya manufactures a unique, patented polypropylene tray that covers the plant’s 
root system. Yield of pant is significantly increased while water consumption is 
decreasing.

Tal-Ya, http://www.tal-ya.com/

https://eautenticwater.com/spareau/
http://www.tal-ya.com/


Water
MABR

wastewater reuse, grey water

MABR (Membrane aerated biofilm reactor ) is a biological treatment system. The MABR
process utilises gas permeable membranes to provide the oxygen required for aerobic
biological treatment. A gas permeable membrane is used to deliver oxygen to a biofilm that
is attached to the surface of the membrane where both nitrification and denitrification
occur simultaneously with very high efficiencies of oxygen transfer which leads to low
energy costs.

Potential use in the Hotel Industry
• Grey water treatment
• Wastewater  treatment
• Effluents for  toilet  flushing
• Reused water for gardening and 

landscaping

DisadvantagesAdvantages

Further treatment 
required 
downstream for 
several water uses

Modular units

Less experienced 
comparing to some 
others biological 
systems

Very low energy 
consumption

Compact and low 
footprint
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Water
MABR

wastewater reuse, grey water

• Oxymem, by DuPont,  https://www.oxymem.com/

• Fluence , https://www.fluencecorp.com/

• Suez , https://www.suezwatertechnologies.com/products/biological/zeelung

Decentralized Wastewater Treatment Bordeaux, USVI

https://www.oxymem.com/
https://www.fluencecorp.com/
https://www.suezwatertechnologies.com/products/biological/zeelung


Water & Energy
Rain water harvesting

water savers 

Rainwater harvesting is an alternative water supply approach . Rainwater harvesting
captures, diverts, and stores rainwater for later use. Rainwater from a properly designed
rainwater pre-filtration and storage system can be used without further treatment for
landscape irrigation, garden ponds, and most exterior applications. Rainwater can also be
used for fire protection and in-door uses like toilet flushing and up to drinking water
(depending on treatment and regulator approval). When rainwater is used within buildings,
supplemental treatment is essential. . A rainwater harvesting system can range in size and
complexity. All systems have basics components, which include a catchment surface,
conveyance system, storage, distribution, and treatment.

Potential use in hotel industry
• Laundries
• Effluents for  toilet  flushing
• Reused water for gardening and 

landscaping
• Swimming pool Top up 

DisadvantagesAdvantages

Weather
depending

reduces demand 
on existing water 
supply

Not maintenance 
free

reduces run-off, 
erosion

Low to none 
energy 
requirements

For some uses 
hardly needs any 
treatment
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water
Rain water harvesting

water savers 

• Conservation technology, http://www.conservationtechnology.com/
• Stormsaver, https://www.stormsaver.com/commercial-rainwater-harvesting/how-it-

works
• D2D Water Solutions B.V., 

https://www.d2dwatersolutions.com/yourproducts/drop2drink-unit
• Rainwater recovery on EPDM roof, https://www.epdm-

distribution.fr/actualites/recuperation-deau-de-pluie-toiture-epdm-2

Hotel Penaga is an adaptive reuse hotel in Georgetown , the capital of Penang, Malaysia. 
Penaga Hotel applied rain water harvesting method.The type of water that has been 
collected at Penaga Hotel is non-potable water and it is not suitable for cooking and 
drinking.) At Penaga Hotel the non-potable

water was used to irrigate the
plant and to flush toilet. Other
than that, after some treatments
the water is also used for the
swimming pool. The water
efficiency fittings used also
reduce the water usage, for
example the 50% reduction of
annual potable water
consumption.
(Dewiyana E et al. ,
‘The Green Aspects of Adaptive R
euse of Hotel Penaga’, Procedia -
Social and Behavioral Sciences
Volume 22223 June 2016,Pages
631-643

http://www.conservationtechnology.com/
https://www.stormsaver.com/commercial-rainwater-harvesting/how-it-works
https://www.d2dwatersolutions.com/yourproducts/drop2drink-unit
https://www.epdm-distribution.fr/actualites/recuperation-deau-de-pluie-toiture-epdm-2


Thank you all for listening



12Water & Energy Circulation Shower

15Urinal flushing control

5Encore Cistern: Environmental 
Condensate Recovery System

7Water Fill Cycle Diverter

8Recycling Toilets

21Water & Energy Foot-Pedal 
operated faucet

2Automatic faucets

Promising technologies/means to save water

Tecnology Category

Water & Energy Circulation Shower Guest room and public toilets

Urinal flushing control Guest room and public toilets

Encore Cistern: Environmental 
Condensate Recovery System

Guest room and public toilets

Water Fill Cycle Diverter Guest room and public toilets

Recycling Toilets Guest room and public toilets

Water & Energy Foot-Pedal operated 
faucet

kitchens

Automatic faucets Guest room and public toilets

Water consumption monitoring Guest room and public toilets

Water & Energy Controlled Shower Guest room and public toilets



12Water & Energy Circulation Shower

15Urinal flushing control

5Encore Cistern: Environmental 
Condensate Recovery System

7Water Fill Cycle Diverter

8Recycling Toilets

21Water & Energy Foot-Pedal 
operated faucet

2Automatic faucets

Promising technologies/means to save water

Tecnology Category

Waterless urinals Guest room and public toilets

High-Efficiency Pre-Rinse Spray Valves Kitchens

Tunnel Washers Kitchens

Smart water solutions for irrigation
Gardening and landscaping

Smart plants selection
Gardening and landscaping

Rapid hot water supply to tap Guest room and public toilets

Water Drip Irrigation Gardening and landscaping

Water Precise Irrigation Gardening and landscaping

Rainwater harvesting Gardening and landscaping
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