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Abstract 

A numerical study was conducted on the inclination angle effect of the adiabatic wall in a channel 

asymmetrically heated on the laminar natural convection behavior. The center of the other wall of 

the channel has been subjected to a uniform heat flux density. Different inclination angles have 

been studied (-10° ≤ α ≤ +10°) for a modified Rayleigh number Ra
*
= 4.5×10

6
. A finite volume 

method was used to solve the governing equations using the ANSYS FLUENT commercial code. 

The results showed a huge influence of the inclination angle on the velocity and pressure fields and 

on the flow within the channel.  
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Introduction 

Heat transfer by natural convection in a vertical channel is representative of many industrial 

applications, such as the heating and cooling of buildings, fires in buildings, double skin façades or 

solar collectors. 

Several studies [1-4] have shown that the use of double skin façades in the building improves 

thermal comfort. Other studies of literature, numerical and experimental, have been devoted to 

understanding the natural convection in vertical channels. 

For example, the first correlation between the mean Nusselt number and the channel Grashof 

number was proposed by Elenbass [5] who has experimentally studied free convection in a channel 

formed by two isothermal plates. Bodoia and Osterle [6] have developed a numerical solution using 

a finite differences method. Their results showed a good agreement with experimental data of 
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