
 

 

  

 

 

ABSTRACT 
General continuous simulation of today is a handicraft 

mastered by a small group of experts. Systematic modelling 
techniques and supporting tools are beginning to emerge, promising 
access to advanced simulation also for less experienced users. 
Several ambitious projects around the world are at different stages 
of completion (e.g. EKS, SPANK, CLIM2000, SEE, HS1). These 
projects approach the task from widely different angles and the 
final products, once available, will offer a rich menu of alternatives. 
To a certain extent the duplication of effort is desirable, since the 
state of the art is still in its early stages and several different paths 
of development deserve to be explored.  

However, there are some minimum requirements that a 
truly effective simulation environment must fulfill. As of today, 
shortcomings in existing solvers still force most users down to the 
smallest of detail and many of the advantages with high level 
modelling are thereby lost. 

In this paper some of these shortcomings and their 
remedies are discussed, leading to a list of corner stones for a 
simulation environment solver specification. 

- Modelling is input/output free, i.e. variables have no 
irrevocable roles as given or calculated. Input/output  
free modelling leads to models described by equations 
rather than the traditional calculation procedures, thus 
getting closer to the physical relationships known to the 
modeller. 

- The system can handle algebraic as well as differential 
equations, including algebraic loops.  

- The integration uses variable timestep in order to sup- 
ply consistent, easy to use, accuracy control. 

- Sparseness in the system of equations is utilized effec- 
tively. 

- Models can be precompiled and used as ready building 
blocks, as in TRNSYS or HVACSIM+. 

- Discontinuities in driving functions and in model equa- 
tions can be handled properly. 

- Extensions to the basic equation modelling allow hand- 
ling of discrete system states, as required by e.g. hyste 
resi s. 

These requirements are analyzed and IDA Solver is 
presented.  

IDA Solver is the nucleus of IDA, an environment for 
interactive graphical modelling and simulation, which is under 
development at the Swedish Institute of Applied Mathematics in 
cooperation with the Department of Building Engineering Services, 
KTH, Stockholm. 
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