
Thermal
comfort for all

Thermal
comfort is life  



To transform 

prevailing energies 

into lasting well-being

12 000
EMPLOYEES

€2.7bn
NET TURNOVER

4
COMMERCIAL 

OPERATIONS 

ACROSS 4 

CONTINENTS

31
INDUSTRIAL

SITES

10M
APPLIANCES AND 

PRODUCTS 

PRODUCED PER 

YEAR

OUR 

MISSION



HVAC: Heating Air and Water, cooling and air

treatment.

GROUPE ATLANTIC designs, manufactures and 

markets energy-efficient solutions 

and systems, accessible to all 

and suited to individual needs.

OUR 

CORE BUSINESS



1. Project Overview
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Project overview and main goals

Model a full Air Handling Unit (AHU) with GT-Suite (1D model)

Couple M172 Programmable Logic Controller (PLC) to 1D AHU model to be able to 
test the regulation software (same than serial one)

Perform several typical user cases to test software robustness (scenarios)

Improve the model with as many options as possible to represent the full complexity 
of AHU configurations
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Project overview and main goals

Main Goal: Improve our capacity to test software robustness

Yesterday: Only manual test

Test case with potentiometers
(manual)

Tests on real AHU (or Field tests)
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Project overview and main goals

Main Goal: Improve our capacity to test software robustness

Tomorrow: PLC connected to a virtual AHU

Manual tests on case 
with potentiometers

Final tests on real AHU
Automatic validation 
of the software with 

the model (24/7)



2. Air Handling Unit model
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Modelling the Air Handling Unit
AHU Rotatech XL2

Extracted air fan

Rotary Counter-Flow 
HX

Mix-Box

Extracted air 
filter

Fresh air fan

Fresh air filters

Optional:
• Hydraulic coils
• Dampers

(not represented 
here)

• Electric Heater
• Additional filters
• Sensors
• Etc…
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Modelling the Air Handling Unit
Rotary Heat exchanger

Needs: 

- Supplier performances:
- Heat transfers 

(temperature and 
humidity)

- Geometry
- Pressure drops
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Modelling the Air Handling Unit
Hydraulic Coils (cooling and heating)

Needs: 

- Thermal performances
- Pressure drops
- Geometry

HEATING COOLING
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GT-Suite Model:

Modelling the Air Handling Unit

Fan 2

Fan 1

Python 
Functions

Rotary
Heat Exchanger

Building

Hydraulic
Coil

MixBox



3. PLC coupling
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Coupling with the M172 (Schneider Electric)
Required equipment

Programmable Logic Controller M172 + 24V Power Supply Unit

USB/RS485 converter

GT-Suite license

Any computer with Python 

and 16gb of RAM

Optional: Ecostruxure

software (Schneider one)

to spy on the PLC 

during the run

RS485

USB

PymodbusTCP via 
Python

Python + GT + 
Ecostruxure
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Coupling with the M172
General concept

• 2 python functions, one to send data 
to the PLC, another to receive data 
from it. 

• Example on 3 types of components 
to actuate: fan speed, valves and 
orifice connections
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Coupling with the M172
General concept

Reading data from GT and writing 
those in the pymodbus registers with 

the ‘Send’ function

PLC
calculation

Values retrieval and injection into GT 
with the ‘Receive’ function

GT new 
time step 
with the 

new values

Even if GT-Suite model is around 5* faster than real time the PLC works at real time 



4. Some examples
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GT Time (s)

Supply air temperature and coil water flow rate

Exhaust Temp Water vol. flow rate

Results
Single Zone, constant volume flow rate

Status Machine on, 
inlet temp = 5°C

Eco to comfort mode 
(setpoints at 22° and 

25°C)

Hydraulic 
Coil starts

HX working 
alone 

External Temperature = 5°C
AHU T° setpoint = 22°C to 25°C
Internal Temperature= 20°C

Verify Thermal Regulation over a single sequence (HX + Hydraulic Coil)
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Results
Single zone, constant volume flow rate
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Supply air temperature with hydraulic coil + Mix-box

Exhaust temp Water vol. flow rate

Status Machine on, inlet 
temp = 5°C

HX working alone 

Hydraulic 
Coil starts Eco to comfort mode 

(setpoints at 22° and 
25°C)

Mix-box opened

External temperature= 5°C
AHU T° setpoint = 22°C to 25°C
Internal temperature = 20°C

Verify overall Thermal Regulation (HX + Mix-Box + Hydraulic Coil)
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Results
Multi-Zone, Constant pressure to the building with hydraulic coil

Hydraulic 
Coil Starts

Fan speed diminishing to keep the 
pressure setpoint 

Pressure loss variations imposed by 
the user. Here an ‘orifice diameter’ 
which is closing: 
To simulate dampers that close

Two temperature instructions: 19 and 22 °C

Verify good fan behavior and Hydraulic Coil responsiveness



5. Conclusions
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Good behavior of the virtual AHU model (steady state and transient)

The connection with the PLC was quite easy to set (Python function)

The hardest points were the Air/Air Heat exchanger and the hydraulic coil for 
cooling mode due to air condensation (latent heat)

Use cases:
Non regression test for new software versions
New function pre-validation

Next Step:
Create a 24/7 test bench to detect as early as possible bugs/improvements on the control 
software 

Conclusions
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