


SYNOPSIS 

This paper is concerned with the application of air flow simulation in design. It 
describes the real world application - and the results of this with res ect to building e design improvement - of a building energy modelling system, E S ~ (  , which supports 
the analysis of coupled heat and fluid flow as encountered in a building andlor plant 
environment. 
The use of the system, and the design benefits to accrue, are demonstrated by elaborat- 
ing two real world case studies. The first case study is also used to demonstrate some 
theoretical issues regarding coupled heat and mass flow, whereas the second case study 
is more concerned with practical issues. 
The paper gives a brief overview of the theoretical basis of the modelling approach and 
it's use in a building performance evaluation context. In particular, it describes the 
necessary level of design abstraction, the choice of which simulations to perform, the 
results analysis and the design implications for the two case studies. 

INTRODUCTION 

ES@ is a research orientated building and plant energy simulation environment. It's 
objective is to simulate the real world as rigorously as possible to a level which is dic- 
tated by international research efforts1 results on the matter in question. The current 
state of the simulation environment is the result of many years of evolutionary enhance- 
ments which seek to incorporate the latest state-of-the-art techniques to a feasible level. 
This means that the technique included must be more or less generally applicable and 
there must be a certain amount of international consensus about the technique. The pro- 
gram sets out to take fully into account all building & plant energy flows and their 
inter-connections. It also offers the possibility to assess building & plant performance in 
terms of thermal comfort. Thus it is specifically suited to do research on subjects in 
which inter-weaving of energy and mass flows plays an important role. 

In order to be able to study the energy and comfort implications due to mass flows 
encountered in a building context, the system was recently extended so as to be capable 
of simulating the one-dimensional fluid (presently air and water) flow in a building 
and/or HVAC configuration. This involves solution of the mass balance in a nodal net- 
work in which the nodes represent either internal or boundary pressures and where the 
connections represent the distributed flow paths. 

The system may be focussed on the fluid flow problem alone (by employing the stand- 
alone mass flow solver module mfs) or, to fuller advantage, on coupled problems (by 
activating the main building and plant energy simulation module bps and it's incor- 
porated version of mfs). In the latter case, this enables energy and comfort studies of 
combined building and plant configurations in which the fluid flow rates may vary with 
time; for example due to changing boundary conditions (e.g. wind induced pressures) or 
as caused by changing flow path characteristics (e.g. some flow rate controller). 

f In this wntext, the term ES@ refers to the research version of the system as currently under 
development at various centres throughout Europe including the Universities of Strathclyde and Eindho- 
ven. A separate version of the ESP system is being wmrnercialised by a private company, ABACUS 
Simulations Limited. 




















