


SYNOPSIS 

The paper discusses methods to set boundary conditions at the air supply opening in 
predictions of room air flows with computational fluid dynamics. The work is a part of 
the International Energy Agency project "Air Flow Patterns within Buildings", Annex 20. 

The air supply terminal in the Annex 20 project is a commercial diffuser which creates a 
stagnation region and a complicated wall jet below the ceiling. 

Fairly well predictions in the wall jet region were obtained replacing the diffuser by a 
simple opening which has the same momentum flow as in the diffuser. The momentum 
flow was well known which is not usual for complicated diffusers. In the initial section 
of the jet, the numerical method causes unintentional and uncontrollable mixing, which 
resembles the diffusion properties of the actual diffuser. The simple opening case was 
also measured and the agreement with the diffuser case in the wall jet was found to be 
satisfactory. 

More advanced methods as the momentum method and the prescribed velocity method 
allow more freedom to modify the jet flow. They should be preferred in practice. 

1. INTRODUCTION 

Computational fluid dynamics (CFD) is increasingly becoming a practical tool to predict 
air and contaminant flows in ventilated spaces. A general discussion of the method 
applied to the room air flows is given in reference [I]. The computational principle is 
simple: the room is divided into a number of volume cells, say, 20 000 cells, and the 
balance equations of mass, momentum and heat are solved for those cells. Nevertheless, 
compromises in practical computations have to be made because of limited computer 
capacity and incomplete turbulence models. Therefore it is important to compare the 
effects of different simplifying assumptions with full scale measurements. This kind of 
work has been done in an international project, IEA Annex 20. This paper is a part of 
that project and it compares different simplified ways to set boundary conditions for a 
commercial air diffuser. 

The small details of a supply air terminal have an obvious influence on the air flow field 
in the mixing type of ventilation. These details cannot however be handled in most 
practical air flow simulations and therefore simplifying assumptions are needed. Different 
methods to model complicated air terminal devices are described by Nielsen [2]. In this 
paper various methods are used and compared with measurements. 

2. TEST CASE 

The test room in the IEA Annex 20 project is a small empty office room shown in figure 
1. The air supply terminal is located 0.2 m below the ceiling. It consists of 84 ball 
nozzles which are all directed 40 degrees upwards, see figure 2. A detailed description of 
the test room and the diffuser is given in references [3] and [4]. 


































