
 

 

This study aims to evaluate the thermal performance and electrical efficiency of the 

Trombe wall /Photovoltaic panel system (TW/ PV) by adding a heat exchanger and an 

electric fan to cause forced convection in the system. For this purpose, a room model was 

built with dimensions (length 130cm, width 65cm, height 140cm) from the PVC sandwich 

panel on all sides except the southern side. In the south direction, the Trombe wall and 

the solar panel were fixed, leaving a distance of (2.5 cm) between them. The solar panel 

is covered with clear glass with a thickness of 4mm and leaving a distance of (2 cm) 

between the glass and PV panel. Trombe wall has four square vents, where two small size 

fans are installed in the upper vents. A series of different tests were conducted on this 

system in climatic conditions for the city of Kirkuk, which lasted from March to June 

(2019). These experiments included the use of distilled water and nanofluid (AL2O3-H2O) 

with a concentration of (0.1 and 0.5) % in two volumetric flow rates (100 and 300) L/day 

and in two cases of on/off the fan. The results showed that the thermal performance in the 

case of (AL2O3-H2O, 0.5%) at 300 L/ day gave the best comparison with all other cases 

in the case of the fan was running, it reaches about (82%, i.e.), an increase by (3.62 and 

7.48) % compared to the AL2O3-H2O, 0.1%) and distilled water, respectively. The highest 

electrical generation efficiency of the system was also obtained when using an (AL2O3-

H2O, 0.5%), it was about (8.54%), i.e. an increase by (1 and 2) % compared to the 

(AL2O3-H2O, 0.1%) and distilled water, respectively. In the case that the fan stops 

working, the highest overall system efficiency has reached (79.23%), i.e. an increase of 

(4 and 10) % than (AL2O3-H2O, 0.1%) and distilled water, respectively, and the electrical 

generation efficiency of the system has reached (8.17%), i.e., exceeded than (AL2O3-

H2O, 0.1%) by (1%) and distilled water by (2%). 
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