
Mr. Schubert, digitization is also becoming an increasingly  

important topic in the building sector. What are the advantages of 

digitization for the construction industry?

Frank Schubert: Buildings today are very often unique specimens and cus-

tom-made products in which the wheel is constantly reinvented for many 

different functions. If, for example, a ‘standard ventilation system’ is requested, 

you often get the answer that such a thing does not and cannot exist. Even 

though some options may differ in detail, we have found in actual practice that 

many components of a building automation system can be repeated and easily 

standardized. The standardization of reusable functions leads to cost reductions, 

reduces maintenance and allows the recurring use of proven and mature soft-

ware programs over the entire life cycle of a building.

What effect does this have on you as a provider of building  

automation solutions?

Frank Schubert: TwinCAT 3 Building Automation from Beckhoff delivers an 

integrated solution for building automation based on templates. A template is a 

functional unit that can be used to implement individual units or even complete 

systems, such as heating systems. The templates are then functionally combined 

and configured in TwinCAT. Communication with higher-level control technology 

systems is also defined in the template. BACnet for Revision 14 is supported, as 

well as OPC UA, Modbus/TCP and cloud protocols like MQTT.

To what extent is the Building Information Model (BIM) already 

used in the field of building technology? What data from building 

automation are relevant to BIM?

Frank Schubert: The way we see it at the moment is that BIM is currently used 

more in the area of technical components, i.e. for facade elements, doors, pipes, 

cable routes, but also room control units, switches and sockets. The focus here 

is on the geometric characteristics and the location in the building. However, for 

the automation of a building, function and interface descriptions as well as such 

virtual information as consumption, running times, control parameters, setpoints 

and their changes as well as the evaluation of historical trend recordings or error 

messages are relevant. But unfortunately, there are not yet any specifications as 

to how these can be mapped and modeled in the BIM.
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Can you tell us how the information from the BIM world can be 

used to optimize building systems control?

Frank Schubert: In our opinion, using a BIM only makes sense if the data from 

energy and function simulation as well as the actual construction implementa-

tion of a building are completely available for all systems and functions and are 

maintained over the entire life cycle, kept up to date and actively used by the 

operating staff. For example, the simulation model for determining the energy 

requirements with the TwinCAT 3 Interface for MATLAB®/Simulink® could be 

compared parallel to the actual consumption in real time and the deviation 

could be viewed in context on the basis of error messages or changes in operat-

ing behavior (e.g. adjustment of setpoints). The transfer of operating data to the 

cloud and its automatic evaluation play an increasingly important role. Systems 

such as TwinCAT Analytics can provide rule-based support for the operator in 

creating standard evaluations such as energy reports and independently draw-

ing attention to the most important operating parameters and error messages. 

A cost/benefit analysis is also possible, where an operator can decide in which 

area an investment means the greatest ROI as part of a repair.

How do you think this area will develop in the future?

Frank Schubert: A number of different working groups, including VDI 3805,  

VDMA and the Building Smart initiative, are currently making important deci-

sions. These currently relate more to such technical information as installation 

dimensions and weights, but will also include information on building auto-

mation functions in the future. The currently revised VDI 3814 guideline, which 

includes the room automation functions of the former VDI 3813 with the present 

draft, can also support this. In the medium term, however, these standards must 

also be defined and harmonized internationally or at least in Europe. National 

solo efforts will be of no help here. As a result, BIM is a global task that is 

already well advanced today, but in some parts still needs to be expanded for 

building automation.
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Building Automation: “Using a BIM 

only makes sense when the building 

data is available completely with 

all the systems and functions and it 

is maintained, kept up to date and 

actively used by the operating staff 

over the entire life cycle.”

The Building Information Model

BIM stands for Building Information Model and describes the 

processes and methods and the data exchange in the digitiza-

tion of building processes. Similar to Industry 4.0, it can also be 

called Building 4.0. A 3D model of the future building is created 

in the simulation even before the cornerstone is laid or the first 

concrete mixed. In actual practice, everyone involved in the 

construction process works with their own software. Architects 

plan the facade and the interior design, while installers deter-

mine the routing of wiring and the position of switches, sockets, 

lighting, etc. The simulation is based on a 3D model of the future 

building. Building automation is then added at a later stage. 

In order to capture and process all the data, a BIM supple-

ments the original 3D model, i.e. the height, width and depth 

of the building parts and the entire building, by four additional 

dimensions:

 – Time schedule: A time schedule is used to describe and 

define exactly how and when all the measures will take 

place.

 – Costs: The costs plan determines and controls all of the 

planned construction costs.

 – Sustainability: This is where energy efficiency planning 

and recycling possibilities come into play in planning and 

construction.

 – Facility Management: The operation and maintenance of 

the building can be continuously monitored and optimized 

or modified.

A central database in IFC format (Industry Foundation Classes, 

a data format specially developed for the digital description of 

building models) combines the data of all the systems over the 

entire life cycle of the building. Changes are made available to 

all the parties involved. In the ideal case, it is always possible 

to obtain a complete and technically correct overview of all the 

building features from the ground-breaking ceremony to the 

arrival of the demolition ball. This is particularly important for 

the ongoing operation of a building, as about 73% of all costs 

are for maintenance, only about 3% for planning and 24% for 

the construction phase. As a result, BIM and the data collected 

on all the systems can contribute to a more optimized and en-

ergy-efficient operation, especially in the long term.


