
 
 

In summer 2014, the gas-operated steam humidifier system “Condair 
GS” from Condair GmbH was installed and used for the first time in the 
air conditioning system of the “Gamma” building at Campus Kronberg. 
In this patented system, the waste gases from gas combustion are 
guided into the exhaust air in the air conditioning system where they 
contribute to an increase in the heat recovery performance. 
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Greater efficiency by 
using of waste gas 
 
Campus Kronberg is using waste heat from Condair steam humidifiers – 
by Patrick Winnen 
 
 
 
The offices in Campus Kronberg 
are fully air conditioned (1.5-time 
air change), are equipped with 
ceilings with integrated cooling 
systems, windows which can be 
opened, external sun protection 
systems and room automation, 
and are characterized by a high 
level of flexibility in terms of use 
of space and the ability to adapt 
to organizational and functional 
processes. 

Steam humidifying replaces 
encrusted honeycomb filters in 
humidifiers 

When running ventilation and air 
conditioning systems, it is 
particularly important when the 
outside temperatures are cool to 
humidify the external air that is 
sucked into the air conditioning 
system in a controlled manner. 
Only sufficiently moist supply air 
can avoid dry supply air in the 
rooms and permanently ensure a 
healthy, pleasant air humidity of 

more than 30-40% relative 
humidity. The air conditioning 
system in the 12,000 m2 Gamma 
building in the Campus Kronberg 
has a supply air requirement of 
54,000 m3/h (64,800 kg/h). The 
corresponding exhaust gas 
volume flow is divided into two 
strands.  

 

 

Patrick Winnen, Sales, Central 
Regional Center, Condair 
GmbH, Mörfelden-Walldorf. 

 

Strand one has 30,000 m3/h of 
exhaust air (36,000 kg/h) and is 
guided to the external air after the 
introduction of exhaust gas from 
steam humidification and heat 
recovery. The exhaust air from 
strand two (24,000 m3/h = 28,800 
kg/h) is guided into the 
underground parking garage. A 
combined circulation system with 
an energy recovery rate of 
approximately 0.4 is operated to 
recover heat. Previously, 
honeycomb dehumidifiers were 
used to dehumidify the air. 
Although the humidifier water to 
operate the system is prepared in 
an upstream water filter system, 
these honeycomb filters have 
become clogged over the years. 
Instead of replacing the 
honeycomb filters, the building 
operators chose a more 
economic solution for air 
humidification.  
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They chose two “GS” series, 
gas-operated steam humidifiers 
from Condair GmbH, Garching, 
each with a nominal steam output 
of 200 l/h. In addition to this, 
there is an “AX” series reverse 
osmosis water preparation 
system (desalination) with a 
maximum output of 500 l/h and a 
“Jumbo Esco” steam distribution 
system which distributes the 
steam evenly over the cross 
section in the air conditioning 
device (Figures 3-5). The 
installation of the new system 
was carried out by Bilfinger HSG 
Facility Management Rhein-Main 
GmbH in Hanau. 

How does the steam 
humidification technology work? 

Compared to conventional air 
humidification systems, the 
patented stainless steel “Condair 
GS” steam humidification system 
has a unique selling point: In this 
system, the fuel gas released in 
the steam generation in the 
exhaust air section of the air 
conditioning device can be added 
before heat recovery. The safety 
technology and hygienic safety of 
this procedure have been 
confirmed by the German 
association for gas and water 
(Deutscher Verein des Gas- und 
Wasserfaches, DVGW). Thanks 
to this innovation, steam 
humidification in central air 
conditioning devices is becoming 
more efficient and more 
economical. 
In steam humidifiers, drinking 
water which has previously been 
softened in a softening and 
reverse osmosis machine is 
desalinated and demineralized at 
approximately 100°C. In the 
“Condair GS” series, the energy 
needed for this comes from a gas 
firing. Previously, the waste gas 
generated from this had to be 
discharged out into the open via 
an exhaust gas line and a 
separate chimney on the roof, a 
process which was expensive. In 
the opinion of the DVGW, the 
exhaust gases from steam 
generation can now be added to 
the exhaust air from the building 
and discharged out into the open 
via the air conditioning system. 
This procedure has three 
advantages:   
 

 

 

Figure 2: Over the years, heavy 
deposits have built up on the 
humidifying honeycomb. This 
impairs the air humidification and 
the supply air and causes an 
increase in the use of the 
ventilation system to convey air as 
a result of the significant loss in 
pressure. 

 
 
 
 
 

 
- Compared to the previous 

solution (air humidification 
with water by means of 
honeycomb humidifiers), the 
steam humidification system, 
which is operated in particular 
during the cold, dry times of 
the year, decreases the output 
of the heater battery in the air 
conditioning device and 
increases the heating 
performance. 

- Since no separate chimney is 
now needed to discharge the 
exhaust gases, this means 
that the installation of the 
system is significantly simpler 
and saves on investment 
costs. 

- The addition of the hot 
exhaust gases from the steam 
humidification increases the 
temperature of the exhaust 
gas flow. This increases the 
heat content of the exhaust 
air, and more heat can be 
transferred to preheat the 
surrounding air in the heat 
recovery in the air conditioning 
device. 

 

 
Figure 1: The Campus Kronberg building complex was completed in 2002. 

Campus Kronberg 

Campus Kronberg was built in 2002 over an area of 32,000 m2 near 
Frankfurt. It is made up of two five-story office buildings and a four-story 
multi-functional building in front of them called the “People’s Forum” with 
rooms for conferences, training sessions, and celebrations, and a 
restaurant. The almost entirely glass buildings, which were designed by 
the architecture firm Kaspar Krämer Architekten BDA from Cologne, 
have a total floor space of 29,000 m2 and spaces for 728 cars in an 
underground parking garage that extends over three floors. The main 
tenant is Accenture, a management consultancy, technology, and 
outsourcing service provider, whose headquarters for Germany, 
Austria, and Switzerland are based here. Bilfinger HSG is the Facility 
Management service provider for the entire Campus Kronberg area. 



The level of the additional 
amount of heat which is 
recovered by the mixing of the 
exhaust gases depends on the 
way the steam humidifier is 
operated (full or partial load). The 
amount of steam necessary for 
air humidification depending on 
the operating conditions 
(temperature and humidity of the 
surrounding air, target humidity 
of the supply air) is regulated 
precisely and added to the 
surrounding air in the air 
conditioning device via a 
distribution system. 

Additionally usable exhaust gas 
heat output 

A maximum of 400 kg of steam 
per hour are generated in the 
steam humidifiers used in 
Campus Kronberg. From this, 
approximately 540 kg/h of 
exhaust gases are produced 
during burning. By adding these 
exhaust gases, the exhaust air 
(36,000 kg/h) is heated by 
approximately 45 kW or around 
4.5 K. Of the 45 kW of heat 
output added, between around 
29 kW (HRE = 65%) and 34 kW 
(HRE = 75%) is transferred to the 
cool surrounding air, depending 
on the quality of the heat 
recovery in the air conditioning 
device (heat recovery efficiency 
= HRE) and the way it is operated 
(with/without condensation on 
the exhaust air side). These 
figures also include the 
condensation heat. In the 
combined circulation system 
used (HRE = 40%), the amount 
of heat transferred with maximum 
output from the steam 
humidification and condensation 
is approximately 18 kW. The load 
on the air heater arranged 
downstream in the air 
conditioning heat recovery 
device is reduced by this output. 
 

 

Figure 5: The addition of the 
exhaust gases from the steam 
humidification to the exhaust air is 
carried out through horizontal 
distribution tubes. (All Figures 
Condair) 

No effects on supply air quality 

Since a combined circulation 
heat recovery system is used in 
the air conditioning system at 
Campus Kronberg, the 
surrounding supply air and the 
exhaust air volume flow are 
completely separated and no 
exhaust gases from the steam 
humidification can pass into the 
supply air. However, it is 
interesting to see how this 
situation would change if a 
rotational or plate heat 
exchanger is used for heat 
recovery in the air conditioning 
device. 

 

Figure 3: The steam “Condair GS” humidification system (foreground) and 
the supply air part of the air conditioning system in Campus Kronberg on the 
left in the background. 

 

 

Figure 4: On the supply air side the steam flows over perforated lances 
(vertical tube on the right) in the air conditioning device. 



In DIN EN 13779 “Ventilation of 
Non-Residential Buildings” and in 
VDI 6022 “Hygiene 
Requirements of Air Conditioning 
Systems and Devices,” there is a 
requirement that the quality of the 
external air sucked into the air 
conditioning device may not be 
worsened in the heat recovery 
system. If the exhaust gases in 
the exhaust air generated when 
the gas steam humidification is 
operated are mixed in, the 
question arises of whether and to 
what extent the exhaust air 
quality and possibly also the 
supply air quality could be 
impaired as a result of a slight 
transfer in the heat recovery 
system. The operation with 
maximum steam output and 
maximum exhaust gas release 
should be used as the worst case 
scenario for this. 

Proportion of exhaust gas 
infinitesimally small 

In the air conditioning system at 
Campus Kronberg, the exhaust 
gas flow is a maximum of 540 
kg/h. This results in a proportion 
of exhaust gas in the mass 
exhaust air flow (36,000 kg/h) or 
1.5%. As a result of the mixing, 
the combustion gases are so 
heavily diluted that the mixed air 
flow is not classified as exhaust 
gas and it is possible to 
discharge this out into the open 
via the air conditioning system 
with no problems. At an assumed 
leakage rate in heat recovery of a 
maximum of 10% (worst case) in 
accordance with VDI Guideline 
3803 Sheet 5 “Ventilation and Air 
Conditioning Technology – Heat 
Recovery,” the worst-case 
scenario in terms of a possible 
transfer with a full amount of air 
and maximum steam output is a 
maximum of 54 kg/h. If these 54 
kg/h exhaust gases get into the 
supply air side of the air 
conditioning device and mix with 
the 64,800 m3/h surrounding air 
flow, this will result in a proportion 
of the exhaust gas of an 
infinitesimally low 0.083%. Since, 
however, the heat recovery 
systems used today have 
significantly lower leakage rates 
than 10% and, for the example of 
the worst case scenario, the 
maximum exhaust gas amount 
was assumed, in reality the 

transfer of exhaust gases into the 
supply air will mostly be 
significantly less than the 0.083% 
calculated, which in any case 
would not have any effect on the 
quality of the supply air. 
 

The “Condair GS” series 

The “Condair GS” series comprises six output classes with amounts of 
steam ranging from 40 to 240 kg/h (freely adjustable from 10 kg/h). The 
devices are available in the GS (combustion air is sucked out of the room 
in which the device is installed), GS RS (combustion air is added 
separately), and GS OC (for outdoor installation) designs. The GS steam 
humidifiers can be connected to the building automation as standard via 
a modbus or optionally via a BACnet or LON interface. This enables 
control and the display and forwarding of error or maintenance 
notifications. 

 
According to the opinion of the DVGW, in the case of gas-operated Condair 
GS steam humidifiers, the hot exhaust gas can be added to the exhaust air 
and used for heat recovery. 


