
Abstract 

 

 
 
        The world are recognizing and interesting on the solar energy at the present time 

due to the many advantages and industrial and domestic applications. in addition to 

being clean and renewable energy furthermore, it has no waste leaving that led to 

environment pollution. The solar collectors are used to convert this energy to thermal 

and electrical energy, which necessitates ongoing studies and research to improve the 

performance of these collectors. For this purpose, we study solar collector performance 

by using water and nanofluid (TiO2/water) its Titanium dioxide with volume fraction 

(1%, 2%) in Kirkuk environment for three volume flow rate (0.15-0.35-0.25) L / min. 

 It was designed and fabricated a trough solar collector (1 × 1.88) m dimensions have been 

installed on the moving structure of the solar reflector with fixing reflector for reflecting the 

solar radiation to the focal line. Copper tube of (1.88) m length and (1.27 cm) diameter is 

connected at the center of reflector with black cover to increase absorptivity. A pump 

was used to circulate water and the volumetric flow meter and three sensors to measure the fluid 

temperature which controlled by the Aurdino device at Kirkuk city environment data. The 

solar radiation is measured experimentally by using forecasting system. The solar 

collector is fixed by (35
o
) inclined angle and the experimental and theoretical 

calculations conducted to know the system efficiency through (March, April and May, 

June) 2018. 

 Results showed that the (out let temperature of the fluid, heat gain, thermal efficiency, 

thermal losses) of the solar collector are directly proportional with solar intensity till 

noon. The system efficiency is compared for both using of Nano fluid and water and 

indicted that the highest efficiency and outlet temperature of collector can be get with 

using ( 2% and 1%) of ( TiO2 / water) Nano fluid then pure water. When adding of 

(2%) nanoparticles in water to collector enhance efficiency by (9%) and heat gain by 

(11.7%) compared with water, while adding Nano fluid  at(1%) led to enhance 

efficiency about(6%) and heat gain by (8.6%) at higher volume flow rate to both fluid , 

but the maximum outlet temperature the improvement percentage(10.42%) when adding 

of (2%) nanoparticles in water and(7.1%) when adding the same Nano fluid at (1%) 

compared with water at lower volume flow rate to both fluid, It was found the 

difference of theoretical and experimental data not more than(10 %) .  


