
Solar parabolic dish concentrator is one of the 
solar power technologies which reflect the 
direct normal radiation of the sun to a central re-
ceiver, located at the focal point of the dish. This 
energy can then be converted into mechanical 
energy and be used for irrigation (Saini, et al., 
2013), or it can be converted into electricity 
usingusing a thermoelectric generating unit (usually a 
Stirling engine) attached to the receiver (Nepveu, 
et al., 2009; Wu, et al., 2010). Attaching the gen-
erator unit to the dish receiver, reduces thermal 
loss. That is why this technology has one of the 
highest overall efficiencies between solar con-
centrating systems (Baharoon, et al., 2015: 
p1017). The other advantages of solar dishes 
are: having high power density, versatility, long 
lifetime, modularity, their durability for moisture 
effects, and possibility of hybrid operation. Also 
this technology has relatively low construction 
cost as many parts can be constructed by local 
manufacturers. These reasons, make solar dish 
systemsystem an economically reasonable source for 
electricity generation (Hafez, et al., 2017: p1020)

 In this project, 75 solar dishes with diameters 
between 6 and 13 m, and surface areas be-
tween 40 and 188 m2 were used to shape a 
tent-shaped solar farm with total area of 
17331 m2. To perform better, these dishes are 
tilted towards the sun in different angles. Sur-
face area of different parts of the solar farm is 
demonstrated in table 1.
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Table 1: surface area of various parts of the 
solar farm situated in different tilt angles

Table 2: electricity generation from different 
parts of the solar farm, based on the aver-
age solar–to–electric efficiency of dish/Stir-
ling system reported in the literature (30%)

Harvesting rainwater
TheThe average precipitation reported in ‘Airport’ 
and ‘Corniche’ stations were 54.8 mm (equiva-
lent to 54.8 litres of rainfall per square metre. As 
the total area of the parabolic mirrors are 
15,202.9 m2, a total capacity of 832.4 thousand 
liters of water can be harvested per year.

Total incident solar radiation of the farm: 
1263.1 MWh
Based on the literature review, the average 
solar–to–electric efficiency of dish/Stirling 
system was 30%. So total electricity generat-
ed in the farm would be as table 2.


