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Building Performance Simulation (BPS) approaches have multiple advantages for
stakeholders and policy-makers by providing valuable insights regarding a
building’s performance and its impact in the environment. Unfortunately, there
are two important constraints in these approaches: simulation tools require
extensive knowledge and are time-consuming. In this research, we combine
Algorithmic Design (design process where shapes can be created through
algorithms) and BPS to generate surrogate models capable of predicting
buildings’ energy use, daylight factor, and operations C02 emissions. These
models not only considerably speed up simulations and optimizations, but also
require less inputs and expertise to run. Afterward, we benchmark optimizations
of building retrofits for minimum costs and maximum performance
Improvements. Both surrogate models and benchmarked optimization processes
can be integrated in an easy to use Graphical-User-Interface that allows a quick
optimization of a buildings’ retrofit according to constraints such as cost, return
on investment, energy certificate, among others.

Are time-consuming
Require extensive knowledge

IBEA

NSGAII

Linear Regression error
Ridge error ===
RandomForest error mmmmm
ExtraTrees error s

SMPSO

KWh/m?
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Up to 250 times faster simulations
with 7% error.
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Results visualization

Easier to use with less inputs and
technical knowledge.
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