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Nowadays, buildings have become complex objects to plan and manage, considering
the amount of requirements that must be satisfied for the purpose of energy saving
and environmental sustainability. Therefore, tools capable of enhancing the
interoperability between several applications are needed, in order to improve the
efficiency and speed of the design process.

The goals of this work of thesis are the optimization of the architectural design using
parametric modeling and interoperability between software related to several
disciplines, combining the use of the plug-in Grasshopper, developed for the CAD
software Rhinoceros, and the complex environmental-energetic analyses: the final
result is the development of a Tool able to allow environmental-energetic analyses
and planning/design to be carried out simultaneously and interactively, making it
easier for the design team to assess if their solutions meet the standard
requirements, dealing with a high number of outputs which come from external
software such as EnergyPlus and Daysim.
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Flowchart visualizing the use of the Tool and its connection with Rhinoceros and with
the energy simulation process (Energy Plus and Daysim)



Achieving the building model through Rhinoceros (or importing that from other CAD
software) and filling some input parameters allows the design team getting nearly in
real time the energetic and lighting performance of the building. Moreover, modifying
the geometric properties and physical/geometric parameters of two-dimensional
model (which are input data of the algorithm) causes a reiteration of three-
dimensional model of the building, visible on Rhinoceros canvas, and a updating of
environmental-energetic results. In this way, monitoring of the building’s performance
is improved, achieving a considerable high number of output data, which simplifies
the simulation process which would be otherwise necessary, according to
regulations.

In order to test the Tool skills, a set of simulations have been carried out on a five-
storey building project consisting of ten apartments. The apartment plans were
different for each floor, changing spaces such as corridors, storage rooms and
bathroom, in order to expand the number of case studies and to evaluate the
versatility of the Tool in heterogeneous conditions. The building’s volume is
articulated by terraces and protruding/falling volume in order to test tool skills to
shape a three-dimensional building model.
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Example of energetic analysis
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Example of lighting analysis
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