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Design offers a broad range of applications for qual-
itative reasoning. Qualitative reasoning techniques in-
tegrated with appropriate numerical models can be
used in capturing the physical knowledge on which de-
sign in a given domain is based. In addition, qualitative
models together with heuristic knowledge can be used
in guiding and monitoring design decisions.

Our research is focused on chemical process design
and in particular on the design of separation systems.
The most recent result of this research is a system that
is able to solve design problems in the context of binary
distillation columns.

We are currently working on systems that are able
to support more complex forms of separation system
design. Our current example deals with the evolution-
ary synthesis method described in [2]. Evolutionary
synthesis methods consist of two main stages [2], [3]:

1. The generation of an initial separation sequence us-
ing a set of heuristic methods.

2. A set of successive modifications that aim to opti-
mise the initial sequence by attempting a set of evo-
lutionary structural changes.

We chose to work on this particular example be-
CaUSe:

¯ It will allow us to build domain theories that cover a
wider range of phenomena, since it deals with more
complex separation processes (e.g. multicomponent
distillation and extractive distillation processes).

¯ It gives us the opportunity to develop ways of inte-
grating design heuristics in our qualitative and nu-
merical models.

¯ It makes explicit use of different strategies at var-
ious stages in the design process. These strategies
aim to optimize the design process by providing an
organizing framework for the application of heuristic
knowledge.

At the present stage of this research we are extending
the compositional modelling techniques [1] with algo-
rithms and representations that will support the use of
heuristics and heuristic strategies in the design process.
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