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Abstract 

Designing buildings to live in is a complicated task. Engineers and architects are bound by several 

factors which determine the parameters of their building designs. Human thermal comfort is a 

particularly complex factor and has always been treated as a lumped parameter, giving a value for 

an entire building. This value falls either within or outside given limits, causing a building to pass 

or fail a thermal comfort test. These tests are rudimentary and apply to a building as a whole. Using 

CFD a designer can pin-point thermal hot spots and make well-informed design corrections. 

However the lengthy time taken using CFD to simulate thermal flow in a building often prohibits 

this type of detailed analysis. 

First our work investigated the effect of weather parameters on human comfort within a typical 

office room. Second we created an emulator to model the thermal comfort output of the CFD 

analysis. To do this we created a variant of the buoyantBoussinesqSimpleFoam solver and used a 

thermal comfort parameter to analyse human comfort at a localised level using OpenFOAM. 

Thermal comfort is dependant on a combination of weather parameters, thus air temperature, 

humidity, solar radiative temperature and air flow were all accounted for. A Latin-hypercube 

sampling of the weather parameter space then produced 50 different sets of boundary conditions, 

which were run as 50 separate cases on this mesh. Sampling was performed on the converged 

solutions to calculate the percentage of the mesh which exceeded human comfort threshold limits, 

for each of the 50 cases. These outputs were then used to generate an emulator model to instantly 

simulate the thermal comfort results from the CFD analysis for the office room mesh. It is hoped 

that building designers could use CFD emulators created for a variety of room templates, such as 

this office room mesh, to instantly analyse the effect of parameters on human thermal comfort.  

 


