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Abstract 
Model based development is increasingly used to minimise costly and time consuming testing 
of physical prototypes during product development. Modelling and concept evaluation by 
using computer models tor performance prediction will then be a substantial part of the PD 
process synthesis-analysis loop. However, easy-to-use and flexible methods have to be used 
for modelling, especially during product concept development, to avoid traditional coding and 
debugging. In this case, a twin-screw compressor has been modelled using the visual 
programming language MATLAB/Simulink. One of the objectives was to investigate whether 
it was feasible and appropriate to use MATLAB/Simulink for such a complex task. New 
developed methods have been used for this. The main difficulty turned out to be how to create 
a queue-like environment for the chambers. This problem was eventually solved, but it shows 
how MATLAB/Simulink can be cumbersome to use when dealing with complex problems. 

Introduction 
Thc twin-screw compressor was invented in Sweden in 1934, it was then known as the 
Lysholm compressor. it has been used in many different fields: for compressing air, for 
refrigerating systems and more. Today the fuel cell industry is interested in this type of 
compressor due to its ability to produce large pressure ratios at low volume flows (compared 
with more conventional turbo compressors) [Kulp 2001]. Compressed air is supplied at the 
cathode in PEM ruel cells, where the oxygen is consumed, By increasing the stack pressure, 
the powcr/weight ratio or the fuel cell is increased, and the weight and dimensions can be 
reduced, which is important in automotive applications. Also, an expander of twin-screw type 
can be used for recovery of fluid energy into mechanical energy. 

When simulating fluid systems, several methods exist. CFD (Computer Fluid Dynamics) is 
used to calculate 2 or 3 dimensional flow patterns, but it is lime consuming, and simulating 
transient behaviour is also difticult in CFO. Commercial programs like Flowmaster also 
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