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HEALTHY BUILDINGS AND AIR DISTRIBUTION IN ROOMS 

Peter V. Nielsen 

Aalborg University 
Sohngardsholmsvej 57 
DK-9000 Aalborg, Denmark 

INTRODUCTION 

Healthy buildings are to a great extent a question of indoor air quality. The processes 
involved in air quality can be looked upon as a number of links in a chain. Typical links will be 
emission from building materials, convection and diffusion in the room, local airflow around a 
person, personal exposure and at last the effect of the air quality on the occupant. The best results 
will obviously be obtained by using building materials with low emission. However, there will 
always exist some emission and the ventilation will consequently be an important link . 
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Figure 1. Transport processes in a room. 
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Aalborg University has worked with several links as shown in figure 1. The elements in a 
model for emission from building materials (1) will be discussed in the first chapter of this paper. 
Transport by convection and diffusion (2) will be addressed in the following chapter, and the flow 
around a person (3) will be handled in a third chapter. An occupant's role as emission source (4) 
is described by examples in the last chapter. 

EMISSION FROM MATERIALS 

Many building materials as for example paint, linoleum, carpets, sealant and lacquer will 
give an emission of volatile organic compounds (VOCs). This is a chain-like process starting with 
organic vapour production inside the material and diffusion transport through the material. The 
emission will cross the physical barrier and it will be influenced by the boundary layer flow close 
to the surface of the material. 

The emission from different materials has traditionally been divided into diffusion controlled 
emission and evaporation controlled emission dependent on the process in the chain with the 
lowest emission rate. 
















