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This paper presents a methodology to explore different system architecture of a solar boat, which is developed in a
student project. A descriptive system model and a simulation model are bridged to keep track of design exploration. As
for Descriptive model, Object Process Methodology was employed, while Modelica is employed as simulation model.
As descriptive model incorporates linkages to simulation models that contains multiple alternative design, design
exploration is kept track on the model, which enhances transfer of design knowledge within a team and over
generations.
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Table 1 Definitions of the types of models in OPM and Modelica

Model type: Definition: OPM Modelica
Functional Architecture  Process and operand descriptionof the system for modeling. Y N
System Architecture Assignment of objects to processes. Y N
FormalStructure Direct connection of objects. Y Y
Connectors Defines how the object is connected to other objects. Y Y
Alternative A fully specified definition of the item for modeling. N Y
Simulation result Time series object attribute values. N Y

Table 2 Definitions and examples of items for modeling from the OPM and Modelica assessment hierarchy

Hierarchy level: Definition: Example:

AssessmentScenario (Level 1) A process which is considered appropriate to use to  Driving forward in good weather.
compare alternative designs with.

System of Interest (Level 2) The System of Interest which enables the SolarBoat.
AssessmentScenario process to be completed.

Subsystem (Level3) Subsystems which make up the System of Interest. Solarto Electrical subsystem.

Subsystem Component (Level4) Components which make up the Subsystem. Electricalto Rotation component(i.e. a motor).
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Fig. 2 SolarBoat Formal Structure (Level 2) being populated with subsystems (Level 3)
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Fig. 3 Simulating five SolarBoats alternatives over 4 different Assessment Scenarios
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Fig. 4 Results from comparison of past boat designs and the replacement of the solar panel
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