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Abstract
Experimental and numerical studies to improve the indoor environment
The indoor environment in buildings and other enclosures such as airplanes, trains, ships and cars is of
primary interest in engineering with respect to human (thermal) comfort, energy efficiency and
sustainability. This presentation provides an overview of experimental and numerical studies performed at
Eindhoven University of Technology in the Netherlands and Leuven University in Belgium in the last
seven years, with the aim to improve the indoor environment.
The topics that are addressed are: (1) a basic study on transitional mixing ventilation at transitional slot
Reynolds numbers using reduced-scale particle image velocimetry (PIV) experiments in a water-filled
generic enclosure and numerical simulations using Computational Fluid Dynamics (CFD), (2) an
assessment and optimization process of natural ventilation in a semi-enclosed stadium in an urban area by
means of full-scale measurements and steady Reynolds-averaged Navier-Stokes (RANS) CFD
simulations, and (3) an analysis of passive climate change adaptation measures applied at the building
scale using Building Energy Simulation.
In addition, a brief overview is given of several experimental and numerical studies that are currently
being performed, or that have been performed in the last years, together with several PhD students at
Eindhoven University of Technology. Example of research topics are the optimization of air curtain
performance, assessment of ventilative cooling in buildings, and natural ventilation for residential
buildings in Brazil.

Experimental (a-d; Re ≈ 1,750) and numerical (e-f; Re ≈ 1000) results of transitional ventilation flow. (a)
Instantaneous flow pattern (flow visualization). (b) Time-averaged velocity vectors (PIV). (c)
Instantaneous velocity vectors (PIV). (d) Contours of vorticity ωz (PIV). (e-f) Contours of age of air
(CFD). (g-h) CFD simulations of natural ventilation: (g) Computational grid (about 5.5 million cells). (h)
Contours of non-dimensional velocity (U/U10) (U10 = 5 m/s, wind direction φ = 196°).

