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(a) Ptolemy II model that implements the control logic.

(b) Modelica model that implements the physics.

Figure 1: Co-simulation using Ptolemy II and
Dymola. Both programs exchange data dur-
ing the simulation. The input of a Modelica
block becomes the output of a Ptolemy actor,
and vice versa.

The Buildings library is a freely
available Modelica library that is based on
Modelica.Fluid. It contains component
models for building heating, ventilation and
air conditioning systems. It also contains
an interface that allows co-simulation with
the Ptolemy II software framework for con-
current, real-time, embedded systems de-
veloped by the University of California at
Berkeley.

The primary applications are controls
design, energy analysis and model-based
operation. The library has been used
to model hydronic space heating systems,
variable air volume flow systems and it has
been linked to the EnergyPlus building en-
ergy simulation program for co-simulation
using Ptolemy II.

The library contains dynamic and
steady-state component models that are ap-
plicable for analyzing fast transients when
designing control algorithms and for con-
ducting annual simulations when assessing energy performance. For most models, dimen-
sional analysis is used to compute the performance for operating points that differ from
nominal conditions. This allows parameterizing models in the absence of detailed geomet-
rical information which is often impractical to obtain during the conceptual design phase of
building systems.

Figure 2: Model of a hydronic heating system with thermal energy storage.


