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Purpose: This paper presents a framework development for BIM (Building Information Modeling)-based OOPM
(Object-Oriented Physical Modeling) for Building Thermal Simulation. The framework facilitates decision-making in
the design process by integrating two object-oriented modeling approaches (BIM and OOPM) and efficiently providing
object-based thermal simulation results into the BIM environment. Method: The framework consists of a system  Building Thermal Simulation
interface between BIM and OOPM-based building energy modeling (BEM) and the visualization of simulation results ~ Building Information Modeling
for building designers. The interface enables a BIM models to be translated into OOPM-based BEM automatically and Object-Oriented Physical Modeling
the thermal simulation from the created BEM model immediately. The visualization module enables the simulation
results to be presented in BIM for building designers to comprehend the relationships between design decisions and the
building performances. For the framework implementation, we utilized the Modelica Buildings Library developed by
the Lawrence Berkeley National Laboratory as a thermal simulation solver. We also conducted an experiment to
validate the framework simulation results and demonstrate our framework. Result: This paper demonstrates a new ACCEPTANCE INFO
methodology to integrate BIM and OOPM-based BEM for building thermal simulation, which enables an automatic ~ Received August 24,2015
translation BIM into OOPM-based BEM with high efficiency and accuracy. Final revision received September 19,2015
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Fig. 1. Data flow diagram between BIM and OOPM-based Building
Energy Model
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Fig. 2. Overall process diagram for the BIM2OOPM framework describing data flow for the model translation to create BIM-based ModelicaOOPM
models, the thermal simulation, and the simulation results representation into BIM
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Create an extended BIM model
(a) Create a BIM model using the Revit tool
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Fig. 3. BIM to ModelicaOOPM workflow by using the BESTEST Case 600
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model as a case study
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Fig. 4. A partial Modelica code block representing material objects for
wall, floor, and roof generated by Revit2Dymola
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Table 1. Material specification for BESTEST 600 from [31] and [33]

Material | eSS conductivty S"Eﬁ;ﬁin};”t dffiffy
(Wm K) kg K) (kg/m)

Floor(outside to inside)
Insulation 1.003 0.040 0 0
Timber flooring 0.025 0.140 1200 650
Roof{(outside to inside)
Wood siding 0.019 0.140 900 530
Fiberglass quit 0.1118 0.040 840 12
Plasterboard 0.010 0.160 840 950
Exterior wall(outside to inside)
Wood siding 0.009 0.140 900 530
Fiberglass quilt 0.066 0.040 840 12
Plasterboard 0.012 0.160 840 950
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