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ABSTRACT 

This paper shows that “center-line” geometry models 

cause over-estimation of building energy 

consumption. If a Modelica algorithm requires the 

use of geometry data, geometry data should be 

precise to maximize the benefits of Modelica use in 

simulation with EnergyPlus. Net areas of energy 

transmitting or blocking surfaces, space boundaries, 

and thermal properties of construction materials must 

all be precisely defined. It is recommended to model 

homogeneous constructions as heterogeneous sets.  

Higher geometry model precision is likely to yield 

more accurate simulation results. This, in turn, can 

somewhat reduce the often large gap between 

predicted and measured energy performance. 

INTRODUCTION 

A comparison of building energy performance (BEP) 

data simulated before the building is actually 

constructed, occupied and operated, with results of 

measurments obtained from building use will most 

likely show a large discrepancy among compared 

results (Maile et al. 2012). Limitations and inability 

of currently availble BEP simulation engines to 

properly model some of the objects, activities, action 

and conditions in actual buildings result in poor 

accuracy and reliability of BEP simulation results and 

are some of the factors that contribute to the size of 

the observed gap in the comparison. 

 Incorporation of Modelica algorithms in state-of-the-

art BEP simulation engines, such as EnergyPlus and 

its successor SpawnOfEnergyPlus (SOEP), aims to 

improve the accuracy of BEP simulation by using 

these engines. This paper describes a process of 

defining building geometry for use by Modelica 

algorithms which in their execution need building 

geometry data. The described process is more precise 

than the one typically used in indutry practice 

(Bazjanac et al. 2011) and thus, by providing more 

precise information, maximizes the effect of using 

Modelica algorihms in BEP simulation. 

This process involves the use of new technologies 

and tools, such as Building Information Modeling 

(BIM), the IFC data model (ISO 2013), software 

interoperabillity (buildingSMART International 

2015), and space boundary geometry, to assure 

validity and integrity of used data, as well as data that 

must be transformed before use in simulation. 

The paper is an “in-progress” report about continuing 

research. The last example in the paper – the Rooftop 

Building (UDK-Berlin 2014) in section MODELING 

OF BUILDING GEOMETRY FOR USE WITH 

MODELICA ALGORITHMS below – shows only 

the core part of the building, but the building 

envelope includes both static and dynamic geometry 

parts (i.e. parts that change position as function of 

time). This paper deals only with issues relevant to 

the modeling of the building core (the static part of 

geometry); dynamic building geometry will be 

described in a future paper. 

This paper also does not discuss in any detail another 

critical issue in the modeling of building geometry: 

frequent modeling errors caused by careless or 

improper definition of  connecting and/or penetrating 

objects. This issue is addressed at least partially by 

tools involved and briefly described later in this 

paper in section MODELING PROCESS USING 

MULTIPLE INTEROPRABLE SOFTWARE 

TOOLS. 

STRATEGIES FOR MODELING OF 

BUILDING GEOMETRY FOR ENERGY 

PERFORMANCE SIMULATION 

Definition of building geometry for use in early 

Building Energy Performance (BEP) simulation with 

programs such as CAL-ERDA, DOE-1 and even with 

early versions of DOE-2 was entirely manual. The 

process was very cumbersome, frustrating, expensive, 

slow, often relying on geometry simplification, and 

extremely error-prone (Bazjanac et al. 2011). The 

advent of graphic user interfaces made it possible to 

organize, streamline and expedite the process, which 

eventually led to partially semi-automated building 

geometry input generation, such as offered by 

eQUEST (eQUEST 2016), Simergy (Digital 

Alchemy 2016) and other similar software. 

A modeler today has, in general, a choice of using 

one of three building geometry modeling strategies: 

the old but now more efficient manual keyboard entry 
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not discussed here (that includes copy-and-paste 

when appropriate, now typically used only to 

effectively supplement another modeling strategy), 

using 2.5-D CAD, or using object-oriented 3-D CAD. 

Center-line models 

Some CAD tools facilitate “center-line” modeling of 

physical objects contained in buildings: walls, floor 

slabs, ceiling slabs, roof slabs, windows and doors 

(Autodesk 2016). Such physical objects have no 

thickness in the geometry definition of such models 

(Figure 1), even when their geometry is defined as a 

pair of identical surfaces in the same location but 

with opposite normal. 
 

 

Figure 1: Example of a center-line geometry model 
 

The very simple hypothetical one-story study 

building modeled in Figure 1 is 20.40 m long and 

10.40 m wide, with a gross foot-print area of 212.16 

m2. All walls are 20 cm thick, and the thickness of the 

floor and roof slabs is 30 cm. The model has four 

spaces (SW, NW, NE and SE) and has one window in 

each space. No window is facing north. All windows 

have the same size. The definition of this hypothetical 

building originated in another, yet unpublished study 

which deals with the effects of automatic positioning 

of windows as function of host wall orientation. In 

this study modeled windows affect only the net size 

of their host walls. 

All current commercially available BEP simulation 

engines (including EnergyPlus and other state-of-the-

art engines) simulate energy transmission through any 

modeled building object as a one-directional (1-D) 

process, perpendicular to the object’s receiving 

surface (U.S. DOE 2013). The amount of energy 

passing through any object is determined by its 

material’s resistance, temperature differential at both 

end of transmission, and the net area of the surface 

through which the transmission is initiated. Thus the 

net area of the transmitting surface is an important 

variable in simulating how much enery passes 

through the object. Geometry models of simulation 

engines like EnergyPlus are surface models, in which 

geometries of all exterior walls, slabs, roofs, windows 

and doors are transmitting surfaces defined as single 

individual surfaces, each position on the interior side 

of the respective object. Interior walls, slabs, ceilings, 

windows and door are depicted by pairs of surfaces 

which define both surfaces of each object. 

Table 1: 

Net surface areas in the center-line model, Figure 1 
 

Surface/SPACE-
side 

Length 
(m) 

Height/ 
Width 

(m) 
Area 
(m2) 

Ext-Wall/SW-
south 5.20 4.00 19.45 

Ext-Wall/SE-
south 15.00 4.00 58.65 

Ext-Wall/NW-
west 4.00 4.00 14.65 

Ext-Wall/SW-
west 6.20 4.00 24.80 

Ext-Wall/NW-
north 5.20 4.00 20.80 

Ext-Wall/NE-
north 15.00 4.00 60.00 

Ext-Wall/NE-east 5.00 4.00 18.65 

Ext-Wall/SE-east 5.20 4.00 20.80 

Window 0.90 1.50 1.35 

Ext-Wall TOTAL 60.80   237.80 

Int-Wall/SW-NW 5.20 4.00 20.80 

Int-Wall/SE-NE 15.00 4.00 60.00 

Int-Wall/NW-NE 4.00 4.00 16.00 

Int-Wall/SW-NE 1.00 4.00 4.00 

Int-Wall/SW-SE 5.20 4.00 20.80 

Int-Wall TOTAL 30.40   121.60 

Floor-Slab 10.20 20.20 206.04 

Ceiling-Roof-Slab 10.20 20.20 206.04 

Slab TOTAL     412.08 
 

Table 1 lists center-line surfaces shown in Figure 1, 

modeled and identified to match EnergyPlus input 

syntax. Each surface is identified by type and space in 

which it is located, as well as with which orientation 

it is facing; net lengths and heights are listed for each. 

Each surface definition includes also its calculated 

area. The definition of the window occurs only once, 

but its area is accounted for in each of the four 

window-hosting external walls. Both slab areas are 

calculated by their listed total length and width. 

True 3-D models 

When modeled in “true” 3-D with CAD tools capable 

of such modeling, the same simple hypothetical one-

story study building shown as a center-line model in 

Figure 1 looks somewhat different in Figure 2. This 

figure shows the separation between the pairs of 

surfaces which describe internal walls.  It also shows 
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two very narrow single “Level 2B” space boundaries 

facing spaces SW and NE, respectively, named here 

as identified in IFC syntax (Weise et al. 2011). 

 

Figure 2: Example of a “true”3-D geometry model 
   

Similar to Table 1 (which provides quantitative data 

about the center-line model in Figure 1), Table 2 lists 

data for all surfaces defined in “true” 3-D. 
 

Table 2 

 Net surface areas in the “true” 3-D model, Figure 2 
 

Surface/SPACE-
side 

Length 
(m) 

Height/ 
Width 

(m) 
Area 
(m2) 

Ext-Wall/SW-south 5.00 3.85 17.90 

Ext-Wall/SE-south 14.80 3.85 55.63 

Ext-Wall/NW-west 3.80 3.85 13.28 

Ext-Wall/SW-west 6.00 3.85 23.10 

Ext-Wall/NW-north 5.00 3.85 19.25 

Ext-Wall/NE-north 14.80 3.85 56.98 

Ext-Wall/NE-east 4.80 3.85 17.13 

Ext-Wall/SE-east 5.00 3.85 19.25 

Window 0.90 1.50 1.35 

Ext-Wall TOTAL 59.20   222.52 

Int-Wall/SW-NW 5.00 3.85 19.25 

Int-Wall/SE-NE 14.80 3.85 56.98 

Int-Wall/NW-NE 3.80 3.85 14.63 

Int-Wall/SW-NE 0.80 3.85 3.08 

Int-Wall/SW-SE 5.00 3.85 19.25 

Int-Wall TOTAL 29.40   113.19 

Floor-Slab/SW 5.00 6.00 30.00 

Floor-Slab/NW 5.00 3.80 19.00 

Floor-Slab/NE 14.80 5.00 74.00 

Floor-Slab/SE 14.80 4.80 71.04 

Roof-Slab/SW 5.00 6.00 30.00 

Roof-Slab/NW 5.00 3.80 19.00 

Roof-Slab/NE 14.80 5.00 74.00 

Roof-Slab/SE 14.80 5.00 74.00 

Slab TOTAL     391.04 

Table 2 content differs from the content in Table 1 in 

that both the floor-slab and ceiling surfaces, because 

of the intervening and accounted-for wall thicknesses, 

are segmented according to the footprints of the 

spaces they belong to. It correctly does not list the 

two IFC Level 2B space boundaries in spaces SW 

and NE, respectively, as no energy is passing through 

them in EnergyPlus or SOEP simulation. 

Comparison of modeling results using different 

modeling strategies 

The two geometry modeling strategies discussed 

above generate results that differ in total areas per 

surface type, as well as in total area of all surfaces in 

the building model that are involved in energy 

transmission (Table 3). Surface area sizes resulting 

from using the center-line modeling strategy are in 

each case larger than those generated by “true” 3-D 

strategy. While some may consider these differences 

small, the difference is in each case more than 5%, 

and the average difference for all modeled building 

surfaces (6.57%) is more than twice the 3% accepted 

engineering error. These differences tend to grow as 

building size and complexity increase. 
 

Table 3: 

 Comparison of net surface area values in example 

center-line and “true” 3-D models 
 

Construction 
Type 

Center-
line (m2) 

“True” 
3-D 
(m2) 

Difference 
(%) 

External Wall 
TOTAL 237.80 222.52 6.89 

Internal Wall 
 TOTAL 121.60 113.19 7.43 

Slab 
 TOTAL 412.08 391.04 5.38 

Ave. Building 
 TOTAL 771.48 726.75 6.57 

 

Shorter time to develop models, lower modeling cost, 

less modeling understanding and skill required, and 

the typical absence of serious model verification may 

still make using the center-line modeling strategy 

quite attractive to industry’s professional practices. 

But one of the main reasons to replace the current 

way of modeling HVAC equipment, systems and 

plant – the major determinant of simulation results – 

with BEP simulation engines which incorporate 

Modelica algorithms, such as SOEP (Wetter et al. 

2015), is to increase the accuracy of the overall BEP 

simulation, and to help reduce the current gap 

between simulation and measurement results. 

Continued use of center-line geometry modeling will 

diminish the intended effectiveness of those 

incorporated Modelica algorithms that require input 

of geometry data. 
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MODELING OF BUILDING GEOMETRY 

FOR USE WITH MODELICA 

ALGORITHMS 

Modelica (Modelica 2014) is an object-oriented and 

equation based language for the modelling of 

complex and heterogeneous technical systems that 

effectively supports a hierarchical modelling 

approach of building structures. The international 

Annex 60 project "New generation computational 

tools for building and community energy systems 

based on the Modelica and Functional Mockup 

Interface standards" (Wetter et al. 2015) provides a 

platform for Modelica research related to buildings. 

As part that research, LBNL (Wetter et al. 2011). 

UDK Berlin (Nytsch-Geusen et al. 2012), RWTH 

Aachen (Fuchs et al. 2015), KU Leuven (Baetens et 

al. 2015) created – based on the Modelica Core 

library – four open source Modelica libraries for 

building energy simulation: Buildings, Building 

Systems, AixLib, and IDEAS, respectively.  

Current conventional practice of creating geometry 

models seems to favor creating geometry models for 

BEP simulation at the least possible expense and as 

quickly as possible. That is usually accomplished by 

using simple CAD and other simple modeling tools, 

simplifying the geometry (e.g. by omitting columns 

even when they are partially embedded in walls), 

reducing it (e.g. by ignoring self-standing interior 

column when the simulation involves daylighting), 

using arbitrary data when proven data are not readily 

or easily availble, and performing minimal and ad-

hoc model verification before using the model 

(Bazjanac et al. 2011a, Bazjanac et al. 2011b). 

To be effective, geometry modeling for use with 

Modelica algorithms must be precise and include all 

relevant detail, must be "clean" (i.e. error-free) and 

must be thoroughly checked and validated. 

The same modeler used the available documentation 

of the non-trivial one-story Rooftop Building (UDK-

Berlin 2014) to create a conventional (Figure 3) and a 

“Modelica-quality” geometry model (Figure 4) of the 

same building. The modeler used the same building 

and building use documentation, the same modeling 

tools and process, and made the same modeling 

assumptions for both models. Both models were 

thoroughly tested. This building’s full scale model 

that couples its geometry with Modelica algorithms 

will be discussed in a forthcoming publication. 

In the conventional model the entire floor slab and 

the entire roof slab each have the same thickness and 

each contain just one composite construction; 

composite constructions are also used for all walls. 

 Composite constructions are “homogeneous” in the 

sense that their section is consistent (the same) for the 

entire length of the construction. Calculating correct 

thickness for different material layers of the same 

composite construction takes time and concentration, 

is susceptible to error, and is difficult to automate, as 

it requires modeler’s placement decisions for groups 

of same homogeneous constructions. 

 

 

 

 

 

 

 
 
 

Figure 3: Space boundaries in the “conventional 

practice” geometry model of the Rooftop Building 
 

For use with Modelica, composite constructions are 

subdivided into individual geometry objects for each 

element or layer that has the same characteristics 

(Figure 4). This amounts to breaking homogeneous 

constructions into independent sets of heterogeneous 

constructions. To shorten simulation execution times, 

elements or layers with the same thermal properties 

within the same construction can be grouped together 

(e.g. all studs in the same stud wall can be defined as 

one large stud). While model development this way 

itself may take more effort and time, easier 

visualization will make the ensuing model debugging 

and verification quicker and less demanding than in 

the case of conventional modeling.   

 

 

 

 

 

 

 

 

Figure 4: Space boundaries in the “Modelica-

quality” geometry model of the Rooftop Building 

Graphic comparison of the two models clearly shows 

that the conventional practice model in Figure 3 has 

fewer space boundaries than the Modelica-quality 

model in Figure 4. Space boundaries are defined in 

both figures by gray or dark blue lines. Diagonal lines 

within a denote space boundary that it is a window 

surface. 
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Geometry simplificaion used in the "conventional 

practice" of model development resulted in lesser 

model accuracy. The total number of space  

boundaries calculated for the conventional model is 

99, as shown in Table 4; in the model developed for 

Modelica, that number is 214. 

 
Table 4: 

Comparison of space boundary count 
 

Space     
boundary type 

Conventional 
geometry 

model 

Model 
for 

Modelica 

Level 2A External 48 132 

Level 2A Internal 22 28 

Level 2B 15 40 

Virtual 14 14 

Comparing results of BEP simulation of both models 

with EnergyPlus, when everything else but the 

geometry of the models is identical, shows the 

resulting difference (Table 5). The magnitude of that 

difference will vary by building location and the 

associated weather conditions assumed in the 

simulation, as well as by building size, building type 

and building use profile (values in Table 5 result 

from locating the models in Chicago). While the 

percentage difference may seem small, the 5.31 

GJ/year difference in site energy is significant, 

considering the small size of the modeled building. 

Simulated energy consumption results for the 

Rooftop Building are consistently lower for the 

model with conventional geometry. This may indicate 

that, when homogeneous constructions yield a smaller 

number of space boundaries resulting in lesser model 

precision, defining constructions used in Modelica 

algorithms as heterogeneous may reduce the gap 

between simulated and measured data. 
 

Table 5: 

Comparison of BEP simulation results – annual 

energy consumption 

Geometry 
model 
type 

Energy 
type 

Total 
energy 
used 
[GJ] 

Energy per 
conditioned  

floor area 
[MJ/m2] 

Conventi-
onal  

Site 132.48 1535.97 

Source  271.89 3152.84 

For 
Modelica 

Site 137.79 1597.78 

Source 294.06 3409.90 

It is important to recognize that, in theory, if done 

with the same high precision and care, modeling 

homogeneous and heterogeneous constructions 

should yield identical simulation results. It is also 

important to recognize that, to execute, many 

Modelica algorithms do not require input of any 

building geometry data. In cases they do, the afore-

mentioned exercise also indicates that higher 

geometry model precision is likely to yield more 

accurate simulation results. This would contradict 

the building industry practitioners’ conventional 

wisdom that geometry simplification and/or reduction 

does not significantly affect the results of BEP 

simulation. 

The need for detailed geometry information is 

exemplified by a Modelica room model that uses the 

BuildingSystems library (Nytsch-Geusen et al. 2012). 

The room model in this library is normally configured 

by 1-D discretized building elements (such as walls, 

windows, and ceilings etc.); each of these elements is 

geometrically parameterized only by their width, 

height and tilt angel.  The calculation of the long-

wave radiation exchange within the zone model is 

simplified, using the area and the long-wave 

emittance of the building element surface(s). In cases 

when a given surface temperature differs significantly 

from those of the other zone surfaces (e.g. for floor 

heating and cooled ceiling systems), the zone model 

can alternatively use the geometry view factor model 

to calculate the long-wave radiation exchange. The 

precise definition of x-, y- and z-vertices of each 

building element are essential to the calculation of the 

geometry view factors. 

MODELING PROCESS USING 

MULTIPLE INTEROPERABLE 

SOFTWARE TOOLS 

Overlaping sequential cascading boxes in the upper 

part of Figure 5 represent a diagram of a process (i.e. 

the series of tasks) to efficiently generate precise 

geometry models for BEP simulation. Each box lists 

the tasks that are performed at that stage of the 

process; boxes overlap as several tasks overlap in 

time. The diagram in the lower part of the figure 

shows software tools that are used to perform the 

tasks identified in the boxes of the upper diagram. 

The two diagrams are vertically alligned to show 

which tools are used for what tasks. Figure5 describes 

a process; its quantification cannot be generalized. 

The process starts by obtaining the architect’s CAD 

model of the building either from a Building 

Information Model (BIM) for the project or some 

other source. If no geometry model of the building 

exists in electronic form, the modeler will generate 

his/her own model. 

Internal geometry models of BEP simulation engines 

are much simpler than those of CAD tools. Thus 

CAD models of buildings contain much more 

information about the the building geometry than is 

needed or used in BEP simulation; this necessitates 

the extraction from the CAD model of only those data 
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that are needed for BEP simulation. A BEP 

simulation geometry model is always a subset of the 

corresponding full CAD model. 

Model verification, and error and/or omission 

correction start as soon as the construction of the 

BEP simulation geometry model has reached a state 

in which it can be verified. It is very important to 

check (and promptly correct, if necessary) every 

newly generated geometry object as soon as it was 

generated – finding and correcting erroneous 

definitions later can be rather difficult, time 

consuming, expensive and frustrating. Verification 

and error correction continues step-by-step until the 

geometry model is completed and thoroughly 

checked. 

Some of the data that define the completed model 

cannot be used in BEP simulation in their original 

form and must be transformed so that they can be 

imported by the BEP simulation engine (Bazjanac 

and Kiviniemi 2006). Most of such transformation is 

done automatically by software, as is the calculation 

of space boundaries. 

A basic BEP simulation geometry model includes 

only architectural CAD data. Information about how 

individual geometry objects (such as walls, windows 

and/or slabs) are organized into objects that define 

their thermal function and functional specifications 

must yet be defined; thermal zoning, zone grouping, 

and data that define internal loads and/or lead to their 

calculation are defined interactively with software. 

Once all these tasks have been completed, the created 

and tested geometry model is ready for use in BEP 

simulation. All other information needed to execute 

the simulation is defined externally and the geometry 

model is interactively patched into it.  

Reports generated by the simulation typially include 

~.dxf or ~.dwg files that display the actual geometry 

model used in the simulation. These files can be very 

helpful in analyzing other simulation reports. 

The lower diagram in Figure 5 shows which software 

tools can be used to perform which tasks of the 

process defined above. The common denominator for 

this set of tools is their direct or indirect software 

interoperability based on the IFC data model of 

buildings (ISO 2013): the ability of their import 

and/or export utilities to exchange data with other 

such software tools based on the protocols, data 

forms and data formats of the IFC data model. 

Boxes with thick boundary lines in the lower diagram 

identify tools that are commonly used  in the 

buildings industry and are readility available. Other 

listed tools, including libraries of Modelica 

algorithms, are available but are not yet used 

regularly by the mainstream industry modelers. 

Any model-based (object-oriented) CAD tooll that 

can export building geometry in IFC 2x3 or IFC4 

format (buildingSMART International 2016) can 

generate a precise building geometry model. Any 

encountered limitation is typically that of the modeler 

using the given CAD tool or the tool’s IFC utility. 

Solibri Model Checker (SMC) may be the most 

commonly used tool that checks IFC files (Solibri 

2016) today. It permits the definition and use of 

constraint sets that check specific identified types of 

data of interest; a constraint set that checks space 

boundaries is available. SMC detects and reports 

errors typically found in conventionally generated 

geometry models for BEP simulation. Some of such 

errors can be corrected automatically, others must be 

corrected by the modeler. 

 

Figure 5: The process of generating geometry models for BEP Simulation and the tools used in the process.
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The Space Boundary Tool (SBT) imports IFC files 

that contain full building  geometry and automatically 

performs data transformation required by energy sim- 

ulation engines like EnergyPlus, calculates all space 

boundaries for the BEP simulation geometry model, 

automatically corrects all modeling errors that can be 

automatically corrected, and adds newly developed   

information to the imported IFC file (Bazjanac 2010, 

Rose and Bazjanac 2013).  

Simergy Pro is interactive sofware that conveniently 

and effectively allows the modeler to define thermal 

zones and zone groups in the geometry model, 

specify thermal properties of construction materials, 

select or define all pertinent schedules for simulation, 

and more (Digital Alchemy 2016). It contains 

libraries of all the pertinent data types for the 

simulation, including energy code related data. 

Simergy creates a complete EnergyPlus simulation 

input file, and can also execute EnergyPlus ver.8.1 

simulation (an update to the latest version of 

EnergyPlus is forthcoming) and generate graphically 

very sophisticated looking simulation output reports 

that are easy to navigate and understand. 

While one may think that the actual BEP simulation 

is represented only by “energy simulation engine” 

and “Modelica algorithms” boxes in Figure 5, it 

actually starts by runnung SMC with the SBT 

constraint set, as simulation input data and how they 

are generated largely determine simulation results. 

The geometry modeling process defined above was 

designed for BEP simulation using EnergyPlus. 

SpawnOfEnergyPlus (SOEP) – an example of “next 

generation” BEP simulation engines – is using the 

same geometry model as EnergyPlus, so the process 

and tools defined above that generate more detailed 

geometry data should be useable in the future too. 

Already defined Modelica algorithms reside in 

Modelica libraries, the number of which and content 

continue to grow. Modelica libraries and algorithms 

developed at universities and research laboratories 

tend to be in the public domain and accessible. Some 

Modelica algorithms may need additional buildings 

data and may be able to obtain them from the BIM. 

Interoperable tools named in Figure 5 support very 

effectively the geometry modeling process for BEP 

simulation with EnergyPlus and SOEP. It is possible 

that some other tools may, if they are IFC compatible, 

also be used in this particular process. Yet other 

interoperable tools may facilitate geometry modeling 

for BEP simulation with simulation engines other 

than EnergyPlus. 

CONCLUSION 

Center-line modeling of building geometry may still 

be the prevalent strategy in creating models intended 

for use in BEP simulation in current industry practice. 

But using the “true” 3-D strategy is more appropriate 

when Modelica algorithms that require geometry 

input are incorporated in the simulation.  The use of 

the latter strategy produces a more precise definition 

of geometry, which in turn can generate more 

accurate calculation results from Modelica 

algorithms. 

Model precision matters: Higher geometry model 

precision is likely to yield more accurate simulation 

results. This, in turn, can somewhat reduce the often 

large gap between predicted (i.e. simulated) and 

measured energy performance of buildings. One can 

list many reasons for the gap, and no single measure 

will eliminate it – but deploying individual measures 

like geometry model precision will incrementally 

keep reducing the gap. Technology (i.e. software 

tools) exist and effective modeling processes have 

been defined, so it is up to geometry modelers for 

BEP simulation to use them to create more precise 

models than what conventioanl practice typically 

generates now. 

The often heard statements that building geometry 

"modeling precision and accuracy do not matter" in 

BEP simulation and that "current modeling practices 

are good enough" do not withstand scientific scrutiny. 

As the case of using Modelica room model shows, 

building geometry precision may be essential. And 

how does one scientifically define "good enough?” 
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