
Model: Periodic boundary conditions in both the x and z directions, with the ground and 
cubes as walls, and the top as a symmetry boundary. 

 

Temperature:  The ambient temperature is 292K, while the ground temperature is 332K. 
The Boussinesq approximation is used. 

Objective: Prevent heat accumulation in the periodic domain. 

Problem: A practical approach was previously used, where a feedback heat sink term 
was defined based on the diFerence in total enthalpy between two successive time 
steps. This method was eFective but lacks a theoretical foundation. 

Try the theoretical way: Exploring a theoretically sound method based on Page 213 of 
the attached thesis. (https://theses.fr/2018LYSEC043?domaine=theses) 

 



 

 

 

From my understanding of the derivation, 𝜑 ∗ 𝑆 is the integral of heat flux over the 
surfaces of each boundary element (calculated using cs_post_boundary_flux in my 
code). 𝑚̇  represents the mass flow rate, L is the length of the domain in the x direction, 
so 𝑎! 	remains constant for all cells at each time step. The variation in 𝑆! 	 across 
diFerent cells is due to diFerences in 𝑢". 

I have implemented this in cs_user_heatsourceterm_0305.c (attached). However, the 
simulation keeps crashing because the source term is too large. 

(Runaway computation: 

  At least one field exceeded allowed bounds (see log).). 


