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METHODOLOGY

INTRODUCTION RESEARCH AIMS
Integral to the timely delivery of energy-efficient infrastructure in a carbon-aware future 
is the Building Energy Performance Simulation (BEPS), an analytical model of a 
building’s energy performance that is necessary for informed decisions regarding 
sustainable design, development, and maintenance throughout the unit’s life.

The information required for this important tool’s function is ideally sourced from a 
Building Information Model (BIM) that should contain a comprehensive set of spatial, 
geometric, and material data relevant to the building’s energy consumption. [1]

The semi-automated exchange of data between architectural BIM-based designs and 
BEPS has been proposed as a solution to the problem of extensive manual and error-
prone revision required for the creation of robust energy simulation. [2]

• Test the reproducibility of existing data transfer 
results from BIM2SIM, a BEPS generation tool, for 
a given BIM model.

• In much the same way, assess the IFC2SB tool’s 
functionality in generating proper space 
boundaries from input IFC files.

• Identify technical limitations and gaps in existing 
documentation that limit usage of both BIM2SIM 
and IFC2SB in facilitating adequate data transfer 
across multiple use-cases.

Figure 1: Process Flow Diagram for IFC2SB Tool

This research evaluated the tools in question 
using two building models produced in 

Graphisoft Archicad: Aachen University’s 
Digital Hub for replication of documented 

results and a residential archetype of a 
Bungalow for further tool validation

Figure 2: Process Flow Diagram for BIM2SIM Tool

Figure 3: Experimental BIM Model Visualizations

• Using the Digital Hub BIM Model as an input, the IFC2SB 
workflow was executed in Ubuntu from installation of 
requisite software to a build-out of the space boundary 
generation tool. Programmatic errors and inefficiencies were 
documented at each step in the process.

• In an attempt to replicate pre-existing EnergyPlus results, an 
enriched form of the Digital Hub BIM was used as an input for 
BIM2SIM. The workflow was executed in Git Bash from user 
creation of a project in Python to completion of programmatic 
tasks. The process was repeated for the Bungalow. Errors and 
inefficiencies were documented at each step.

RESULTS

Table 1: Summary of IFC2SB Tool Build Errors

Table 2: Overview of Frequently Encountered BIM2SIM Errors

DISCUSSION / CONCLUSIONS 
• The IFC2SB installation process resulted in critical failure 

due to recurring issues with the exchange of information 

(dependencies, libraries, etc.) between associated software 

and load requirements. These challenges were exacerbated 

by limited documentation for troubleshooting purposes.

• BIM2SIM’s workflow, while more procedural in nature, 

was not successfully executed due to inadequacies in the 

input IDF and process-related errors. Unclear feedback 

made it difficult to interpret issues with the tool’s outputs 

and move forward with BEPS generation.

• The development of user-friendly model quality checking 

tools for use prior to running a BIM-BEPS transfer could 

correct common errors associated with IFC file inputs and 

inform users of BEPS-relevant contents of their models.

• Both tools would benefit from use-case guides 

walking the user through the replication of 

successful workflow procedures and their 

underlying assumptions.

• Given difficulties with receiving and 

interacting with decisions in BIM2SIM, a 

more versatile mechanism that seeks out 

missing information and provides coherent 

prompts for user input across many different 

BIM models would increase the tool’s overall 

usability

• Further standardization of the data transfer 

process and its required inputs may prove to 

increase reliability of tools and inform 

decisions upon the creation of BIMs.
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