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The Tremendous Challenge of Cooling

• The world faces a looming “cold crunch.” Using air conditioners and electric fans to stay cool accounts for 

nearly 20% of the total electricity used in buildings around the world today.

• The use of energy for space cooling is growing faster than for any other end use in buildings, more than 

tripling between 1990 and 2016.

• Measures to make ACs more energy efficient in combination with measures to improve the energy 
performance of building envelope, coupled with decarbonization of power generation, could lead to huge 
energy savings and reduction in cooling-related CO2.

! The Vicious circle of climate change !

 Climate change is raising atmospheric temperatures, directly increasing the need for cooling, which is 
resulting in more burning of fossil fuels in power stations to meet the increased electricity load, which is 
contributing, in turn, to more climate change.
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Oman

• Annual electricity demand growth has reached a rate of 8-10%, reflecting the rapid expansion of industrial 

areas as the economy diversifies away from the oil and gas sectors. 

(Source: Mohammed Abdullah Al-Mahrouqi Chairman Public Authority for Electricity and Water Sultanate of Oman) 
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Electricity capacity and peak load in Oman, 

2004 – 2013

Source: Oman Power and Water Procurement Company, 2014



High Solar Reflective Coatings
& Energy Efficiency
• What High Reflective Coatings Mean ?
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High Solar Reflectance

+
High Infrared Emittance

• Which is the Challenge?

Most surfaces convert direct sunlight into heat

 Heat transfers into the inside of buildings

 Buildings become hot and uncomfortable

 More energy is consumed by air-

conditioning

… CO2 Emissions , Energy Consumption, 
Smog…Global WarmingThe Vicious circle of climate change !

 Climate change and rising of temperatures

 Cities are becoming more and more Heat Islands

 Increase of Peak Electricity demand

 Increase the need of energy consumption

 Increase greenhouse gas emissions



Case Studies: Insulated Buildings
GREECE Athens, Egaleo Insulated 
Building, Heat Pumps

Roof made of concrete slab with glass 
wool insulation layer sealed with black 
bituminous

Energy consumption for cooling is 
reduced by at least 18% under the 
observed operation schedule and 
reaching a 49% reduction for a 
common operation schedule 

Thermal comfort conditions below 
the cool roof are improved by approx. 
35%

Report: 
National 
Renewable 
energy Center

ITALY Milan: Carrefour Insulated, A/C 
Building

The roof is made of 0.15 m thick 
concrete slab with a 0.04 m insulation 
layer sealed with black bituminous

“We are about 25% reduction in 
electricity consumption for air 
conditioning “  “Around 65.000€
savings per year” “Payback period: 
2.5 Years” Energy Manager: Mr. 
Giovanni Piano 

Report: 
Carrefour 
Energy 
Manger

UNITED KINGDOM, London, Brunel 
Insulated, Non A/C Building

The roof is made of 0.15 m thick 
concrete slab with a 0.04 m insulation 
layer sealed with black bituminous

Thermal comfort can be improved 
by as much as 2.5 ◦C but heating 
demand could be increased by 10%.  
Cooling load is decreased. although 
the overall contribution is positive
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Report: 
Btunel 
University
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Modeling Output Energy Saving Dubai
(Best case scenario considering only topmost floor)

Roof Coating Roof Insulation Energy Consumption (KWh)
Relative Energy Use 

(%)
Energy Saving (%)

1 Bitumen No Insulation 145,422 100

2 HSR No Insulation 119,860 82.4 17.6%

3 Bitumen Roof Insulation 120,344 82.8 17.2%

4 HSR Roof Insulation 112,893 77.6 5.2%

• With no insulation High Solar Reflective Coating provides 
17% energy savings compared to bitumen roof

• With insulation High Solar Reflective Coating provides 
5% energy savings compared to bitumen roof

High Solar Reflective coating application brings the same energy saving as adding insulation to bitumen roof
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The Impact of High Solar Reflective Coatings on the 
Solar PV Applications on Building Rooftops

Project Partners:  

Department of Architectural Engineering, College of Engineering, University of Sharjah: 

Dr. Haşim Altan, Dr. Vittorino Belpoliti, Dr. Young Ki Kim, Eng. Zahraa Al Shikh

Department of Sustainable & Renewable Energy Engineering, College of Engineering, University of Sharjah

Dr. Zafar Said, Eng. Monadhel Alchadirchy

Industry Collaborator – Watergy International group

Francesco Favaro (CEO)
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Aim of the project:

The experiment consist of testing the potential

improvement of PV performance by increasing the

diffused radiation onto the PV surface.

Location:

The rooftop of the solar PV lab, W12 building - the

laboratories of University of Sharjah.

List of equipment:

• 2 data logger “PVSYST”

• 2 workstation PC “PV-Analysator software”

• 2 (98cm*195cm) monocrystalline PV panels

• 2 thermal cables

• 2 irradiance cables

• 2 positive and negative cables

• 2 wooden racks

• 18L of Cool coating paint

• 5m*5m white carpet “nylon sheet”

• 5m*5m black carpet “garbage bags”

Two workstations connected to two data loggers
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Painting with High Solar Reflective Coating

- On 26th November 2017, the Nylon carpet and
Rack #1 were painted with the cool coating paint at
W12 – Rooftop – UOS.

- 18 litters were used to paint 25 m2 of the Nylon
carpet. The painting activity was carried out in two
days, half of the bucket was used in each day.

- The Cool Barrier - Low Solar Absorption can be
described as One Component Aliphatic, Water
based Polyurethane Waterproofing Membrane

Monitoring
- Running the data logger from 7:30 AM to 4:45 PM.

Reading every 15 minutes. Total of 38 readings for

each case.

- Testing four angles: 45º, 35º, 25º, and 15º.
The cool carpet and rack #1 painted with the cool coating
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Scenario 1

Scenarios:

Case #1: With the cool coating carpet 

Case #2: Without the 

cool coating carpet 

Scenario 2

Case #1: With the 

cool coating carpet 
Case #2: With the black carpet
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Results and Analysis:

Power difference, angle 45, 25th March 2018 Irradiance difference, angle 45, 25th March 2018
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Conclusions:

-In both scenarios, the PV panel that was adjusted on the cool carpet generated

more power at angle 45, due to the higher amount of reflection and solar

radiation.

-The average in power difference did not exceed 3.4% in the first scenario. But in

the second scenario, the average in power deference reached 5.6%.

-The applied High Solar Reflective Coating demonstrated benefits with a likely

impact of 5-10% improvement with the selected application.
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Try our technology, and be satisfied
IT’S TIME TO GO COOL!

THANK YOU!!


