
Solar Powered Building with Dynamic Shading System   

Problems 
 

Evaluation 
 Glass skyscrapers have become the trademark in the Gulf. 

However, buildings in the Gulf suffer from the following issues:  

 Heat and glare from the Sun can warm up the exterior of the 

buildings to up to 90ºC (CNN, 2012) 

 The constant increase in price of electricity tariffs.  

 The International Royal Hotel (TIRH), will employ a dynamic 

shading system; similar to the one used in Al-Bahar Towers in 

Abu Dhabi. However, we will modify Al-Bahar Towers to 

achieve higher power efficiency using solar panels.  

 Mashrabiya reduces the required cooling load from 140 

kW/m2 to 100 kW/m2 (CTUBH,2012). 

 The use of solar panels during the day allows the client to 

save up to 50% on electricity bills (Refer to figure 5).  

 TIRH is a modern project that will increase tourism in Dubai. 

 Our project face lower cost in the long run. 
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Geographic Location: 

 Down Town Dubai is the location of TIRH.  

 The façade will be free from obstacles that will block the sun. 

 Solar panels will have maximum exposure to sunlight.  

Structural Design and 
Construction of          
Material: 
 145 meters high. 

 40 exterior columns. 

 Cylindrical (Refer to figure 1) 

 Reinforced Concrete. 

Mashrabiya Design and 
Material Used: 
 1000 shading units. 

 Polytetrafluoroethylene 

(PTFE) mesh. 

 4x4x2 meters   

Figure 1: Similar existing project                      

           (Al Bahar Towers) 

Retrieved from : http://www.ctbuh.org  

Features of the dynamic shading system:  

1.Input: We will place one control “Mashrabiya” per column. 

The control unit has a sensor that converts sunlight to digital 

electrical voltage. As light intensity increases, the sensor     

generated more electrical voltage.  

2.Output of a single unit: Based on the digital electrical     

voltage, the sensor determines the shape of the control 

“Mashrabiya” (Refer to figure 2) 

3.Signal propagation: The shape of the control “Mashrabiya” 

will be passed to all units in that column.  

Figure 2: Six units of the “Masharabiya”: opening stages  
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We will apply the following modifications that 

will increase the efficiency of the solar panels: 

 Mirror Reflecting: increases the efficiency by 25% 

(Rahman and Khan, 2010) (Refer to figure 3). 

 Sun Tracking: We will use a mechanical system to rotate the 

solar panels in the direction of the Sun (Refer to figure 4). 

 Anti-Reflection Coating: To prevent reflection of Sun rays. 

 Using NeverWet: Maintenance and efficiency are correlated.  

Figure 3: Mirror Reflection 
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Figure 4: Sun Tracking 
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 TIRH is an efficient project that reduces the cost of        

electricity bills. Moreover, the shading system protects the    

façade of the building from the glaring sun and provides a   

comfortable surrounding for the residence of the hotel. Last 

but not least, TIRH will become a unique trademark of Dubai. 

Figure 5: Price vs Time 
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The most important 

information is includ-

ed here on the inside 

panels. Use these pan-

els to introduce your 

organization and de-

scribe specific prod-

ucts or services. This 

text should be brief 

and should entice the 

reader to want to 

know more about the 

product or service. 

You can use secondary headings to organize your 

text to make it more scannable for the reader. 

Lorem ipsum dolor sit amet, consectetuer adipiscing 

elit, sed diem nonummy nibh euismod tincidunt ut 

lacreet dolor et accumsan et iusto odio dignissim qui 

mmy nibh euismod tincidunt ut lacreet dolore 

magna aliguam erat volutpat. 

Main Inside 

Heading 

Hewle t t -Pac ka rd  

Primary Business Address 

Your Address Line 2 

Your Address Line 3 

Your Address Line 4 

Phone: 555-555-5555 

Fax: 555-555-5555 

E-mail: someone@example.com 

Caption describing picture or 

graphic. 

Secondary Heading 
Lorem ipsum dolor sit amet, consectetuer adipiscing elit, 

sed diem nonummy nibh euismod tincidunt ut lacreet 

dolore magna aliguam erat volutpat. Ut wisis enim ad min-

im veniam, consequat, vel illum dolore eu feugiat nulla 

facilisis at vero eros et accumsan et iusto odio dignissim 

qui blandit praesent luptatum. Lorem ipsum dolor sit amet, 

consectetuer adipiscing elit, sed diem nonummy nibh euis-

mod tincidunt ut lacreet dolore magna aliguam erat volut-

pat. Ut wisis enim ad minim veniam, consequat, vel illum 

dolore eu feugiat nulla facilisis at vero eros et accumsan. 

Secondary Heading 
Lorem ipsum dolor sit amet, consectetuer adipiscing elit, 

sed diem nonummy nibh euismod tincidunt ut lacreet 

dolore magna aliguam erat volutpat. Ut wisis enim ad min-

im veniam, quis nostrud exerci tution ullamcorper suscipit 

lobortis nisl ut aliquip ex ea commodo consequat. Duis te 

feugifacilisi. Duis autem dolor in hendrerit in vulputate 

velit esse molestie consequat, vel illum dolore eu feugiat 

nulla facilisis at vero eros et accumsan et iusto odio dignis-

sim qui blandit praesent luptatum zzril delenit au gue duis 

dolore te feugat nulla facilisi. Ut wisi enim ad minim ve-

niam, quis nostrud exerci taion ullamcorper suscipit lobor-

tis nisl ut aliquip ex en commodo consequat. Duis te 

feugifacilisi per suscipit lobortis nisl ut aliquip ex en 

commodo consequat. Lorem ipsum dolor sit amet, 

consectetuer adipiscing elit, sed diem nonummy 

nibh euismod tincidunt ut lacreet dolore magna 

aliguam erat volutpat. Ut wisis enim ad minim ve-

niam, quis nostrud exerci tution ullamcorper suscipit 

lobortis nisl ut aliquip ex ea commodo consequat. 

Duis te feugifacilisi. 

Duis autem dolor in hendrerit in vulputate velit esse 

molestie consequat, vel illum dolore eu feugiat nulla 

facilisis at vero eros et accumsan et iusto odio 

dignissim qui blandit praesent luptatum zzril delenit 

au gue duis dolore te feugat nulla facilisi. Ut wisi 

enim ad minim veniam, quis nostrud exerci taion 

ullamcorper suscipit lobortis nisl ut aliquip ex en 

commodo consequat. 

Caption describing picture or graphic. 


