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Intent  

• Suggesting ideas for a sustainable and reduced scale solar 
cooling solution for outdoor park in Qatar. 

• Viability engineered solution that meets frequently the 
operational constraints in an economic manner.



Challenges: Temperature & Humidity   



Challenges: Temperature  



Challenges: Wind



Solar Data 

Sample from the region: Annual solar hours in Riyadh KSA  are 4424 (Nasa source)



State of Cooling Technologies

Heat Pipe



Conventional System 
Most of the air conditioning systems used in 
the GCC countries are based on conventional 
vapor compression (VC) technology.

This technology is proven to be reliable and 
has few disadvantages such as: 

• high electricity consumption, 
• high electricity peak load and 
• negative environmental impact. 

Technology & Reality 

• negative environmental impact. 
Alternative Solutions
Where renewable energy is available, thermally 
driven chillers can be considered as a viable 
alternative technological solution.

Thermally driven chilling machine (absorption & 
Adsorption) research has received adequate 
attention during recent years, especially its 
potential applications in waste heat recovery and 
solar energy utilization. 
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Air System Water  System 

Open Cycle Adsorption System 

Industrial and Critical Mission Processes 



Closed Cycle Adsorption System 



Closed Cycle Adsorption System 



Closed Cycle Adsorption System 



Closed Cycle Adsorption System 

Adsorption Chiller with Zeolite



Closed Cycle Adsorption System 

EAO

InvenSor



• Two ECO-MAX chillers have been ordered for the new U.S. embassy in Senegal and 
Liberia. Once for the Dakar embassy, each chiller has a capacity of 76 tons of 
refrigeration. 

• The hot water to drive the chillers comes from the tri-generation system serving the 
embassy. 

Case Study: U.S. embassy, Monrovia & Dakar 



Solar-powered  AD Chiller plant (45 RT).

Case Study: Commercial Building- Singapore



Closed Cycle Absorption System 



Advantages of thermally driven chillers  

• Reliable, durable and mature technology

• Significant reduction in electrical demand & 
comsumption 

• Reduced operating costs 

• Reduced CO2 emissions

• Ecologically benign  

• Ozone-friendly working medium

• Could be coupled with recovered heat and 
harvested solar power 

• Contribute greatly in achieving green 
certification (GSAS, LEED, BREAM, etc.)  



• High sensitivity towards high condenser 
water temperature

• High make-up water rates (evaporation, 
blow down & drift loss)

• Relatively high chilled water temperature  
(7 to 8 C)

Disadvantages of thermally driven chillers  

(7 to 8 C)

• Temperature level of the heat medium, 
provokes aggressive corrosion 

• Large area for solar collectors 

• Overall system’s efficiency 

• Assisting rather than driving



• 500-seats model stadium with retractable roof.

• A Mirroxx linear Fresnel collector with uniaxial 
tracking and a total mirror aperture area of 1040m2

heats the pressurized water directly.

• Thermal storage PV arrays for electricity generation 
with a monitoring system and not connected to the 

Case Study 1: 500 Seats Stadium, Doha

with a monitoring system and not connected to the 
local electrical grid. 

• Double-Effect 150 TR Thermax absorption chiller 
with dual fuel source and underground chilled water 
storage thank. 

• Displacement ventilation for air delivery System for 
the pitch coupled with UFAD for Spectator stands.

• Water consumption= ?



• 6,500 m2 built to achieve LEED Platinum. 

• $1million solar thermal cooling system, one of 
the large-scale applications in the region. 

• Solar system use 1,500 solar vacuum tubes.

• 70%  Energy Reduction compared to a As-
Usual Building by using solar thermal and 

Case Study 2: ESAB Head Office, Jafza, UAE

Usual Building by using solar thermal and 
efficient lighting systems.

• Six Packaged Absorption Units (Climate Well) 
to serve roof mounted AHUs handling latent 
loads.

• Radiant Cooling System using Thermo-deck 
approach (hallow core ceiling slab) handling 
sensible loads. 



Outdoor Cooling Solution for Parks



Outdoor Park : open spatial experience 
whereby all the features offer a high quality 
outdoor comfort  for optimum performance.

The approach is based on the following axes:

1. Operate:  activate or operate sustainable 
technologies in accordance with the 

Comfort for Outdoor Park

technologies in accordance with the 
functional needs of this environment, 8 
hours a day, and 150  days of the year. 

2. Interact: encourage and stimulate a social 
dynamic where the life, values and vision 
of the population of Lusail Marina evolve. 



Fundamentally Wrong



Solution that goes above & beyond Misting system



Starts with Shading 



Starts with Shading 



Case Study 3:  Masdar City, UAE



Diurnal Experience



Diurnal Experience



Diurnal Experience



Nocturne Experience



Nocturne Experience



Nocturne Experience



Nocturne Experience



Fully Integrated Approach 



Fully Integrated Approach 



Scalable Solution – Standalone System 

Dry Cooler Or H20/H2O



Preliminary CFD tests 



Conclusion 

1. Major benefit of performing this study is to show  the feasibility of zero energy for a 

reduce scale cooling solution.

2. Cooling system efficiency is sensitive towards high condenser water temperature 

3. Adverse impact of dust/ humidity on solar system’s efficiency

4. High rates of water depletion for evaporative cooling towers4. High rates of water depletion for evaporative cooling towers

5. High initial cost 

6. Needs space to accommodate solar panels 

7. Requires a single source control system for all system's components  

8. “Opportunity Document”  needs to be developed for each case

9. Further study is needed couple radiant cooling solution. 





Question


