
Reference List
EADS SPACE Transportation’s
Regenerative Contamination
Control Assemblies were realized
for the following applications:
• Various test units for

laboratory testing
(material screening,
performance testing,
endurance testing)
in EADS SPACE Transportation 
laboratories. 

• Demonstrator unit for test 
purposes on a Class 205   
submarine of the German 
Navy.

• Demonstrator unit for test 
purposes on a Swedish AIP 
type submarine.

• Demonstrator unit for
laboratory testing within the 
framework of the Canadian 
AIP development.

For further information please contact:

EADS SPACE Transportation GmbH
Dept.: LO34
D-88039 Friedrichshafen
Phone: +49 (0) 7545-8-5726
Fax: +49 (0) 7545-8-9673
E-mail: ECLSinfo@space.eads.net

Regenerative Contamination
Control Assembly (RSBG)



The RSBG represents the develop-
ment of proven EADS SPACE
Transportation contamination con-
trol devices towards a regenerative
system.

Research in the area of manned
space flight led to the develop-
ment of a system which satisfies
the most stringent economic and
ecological requirements.

Function of  Regenerative
Contamination Control
Assembly
The Regenerative Contamination
Control Assembly (RSBG)
removes 
• carbon dioxide and acid gases 

by means of a specific highly 
porous functionalized ion ex-
change resin ("solid amine") 
as adsorbing material,

• odours and off-gassing pro-
ducts by means of activated 
charcoal filters and catalysts, 
and

• particulates and aerosols by 
means of a particle filter.

For the above-mentioned pur-
poses, the RSBG contains at least
two reaction beds filled with
appropriate amounts of the ad-
sorbing resin in order to ensure
a quasi stationary scrubbing
process.  

During adsorptions, CO2 laden air
is driven through a fixed resin bed.
The CO2 is adsorbed by the active
resin groups which cover the
external and internal surfaces of
the highly porous resin material.
Purified air leaves the resin bed.

There are several processes avail-
able to regenerate the EADS
SPACE Transportation adsorber
resin, however, the preferable
method is regeneration by means
of slightly overheated steam.

This method is appropriate for
applications which require a very
high scrubbing performance as
well as very pure CO2 release
during the regenerations. Steam
regeneration is the typical method
suitable for submarine application. 

During regeneration, steam is
applied to the previously satu-
rated bed, breaking the binding
between the functional groups
of the resin and the adsorbed
carbon dioxide.

Types of Contamination
Control Assemblies
Up to now, EADS SPACE Trans-
portation has designed and
produced several regenerative
CO2 scrubbers for demonstration
and test purposes under labora-
tory conditions, and for testing on
board of operational submarines.
Meanwhile, tens of thousands
of operation hours have been
achieved.

In general, every RSBG is a com-
pletely self-standing system pro-
viding all operational features
and controls.

Due to its modular design, the
RSBG can be customized easily
according to the specific sub-
marine requirements.

General design features are sum-
marized in the following table:

* can be significantly reduced if waste heat sources may be used

A RSBG should be installed into a by-pass of the
submarine´s air ventilation system in order to
condition the air, to collect the impure air, and 
to distribute the purified air in a uniform way.

Features of adsorber resin:
Functional group benzylamine
Functional group concentration 2.4 mol/l

(minimum)
Appearance of beads beige, opaque
Bead size (90 %) 0.5 to 1.3 mm
Porosity 25 %
Average pore diameter 250
Surface area (BET) > 50 m2/g
Moisture content 10 to 30 %
Temperature stability range -10 to 110 °C

Features of Contamination Control:
The Contamination Control Cartridges can be
equipped with additional filters filled with
different types of activated charcoal and with
catalysts.

Air flow 15 to 20 m3/h per crew member

Pressure drop 15 - 20 hPa

Steam consumption 150 - 200 g/h per crew member *

Electrical power consumption 120 - 150 W per crew member *

Magnetism and EMC Military standards

Shock & vibration Military standards

Roll and pitch angles Fully operational over a wide range

Consumables None (just water for steam generation)

Lifetime of adsorber resin 10.000 operation hours at least
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