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Introduction:  The Glenn Extreme Environment 

Rig (GEER) is a world class test facility designed to 
simulate some of the most extreme conditions on plan-
etary bodies in the solar system. GEER is located at the 
NASA Glenn Research Center in Cleveland, OH and 
has been in operation since 2013. GEER is an 800 liter 
stainless steel pressure vessel equipped with a custom 
high-pressure gas mixing system and real-time gas 
analytics that monitor chemistry inside the chamber 
during operation.  

To date, GEER has focused on simulating Venus 
surface conditions, but the rig may be adapted to 
achieve a wide range of other extreme environments. 
In addition to providing bulk CO2 and N2, GEER of-
fers eight trace gas streams and a high pressure liquid 
injection system that can deliver custom mixtures with 
ppb level accuracy.  The current configuration for Ve-
nus surface testing includes SO2, H2O, CO, COS, H2S, 
HCl, and HF. Gas chemistry inside the chamber is 
monitored throughout the test in real time using a gas 
chromatograph. Additionally, gas samples can be taken 
from the chamber for onsite analysis by mass spec-
trometer. Further robust gas monitoring capabilities are 
currently in development. If needed, adjustments can 
be made to the gas chemistry to maintain target condi-
tions or to simulate a change in altitude. At this time, 
GEER has demonstrated continuous operation for 
more than 80 days at target Venus surface conditions 
[1-3].  

Pressure Vessel Description:  The GEER pressure 
vessel is constructed out of 304 stainless steel and is 
capable of operating at 475°C at 94 bar. Large test 
articles can be accommodated through the main open-
ing of the chamber which boasts a 36” internal diame-
ter. Smaller test articles can be easily installed through 
various 3” or 4” ports on either side of the chamber. 
Active test articles such as sensors or devices requiring 
power can be tested in GEER using custom high tem-
perature electrical feedthroughs. These feedthroughs 
safely seal wires and cables passing through the cham-
ber for connection to data systems or power sources 
external to the chamber during a test.   

Collaborative Research and Development: The 
GEER has been used to conduct a variety of experi-
ments ranging from investigations of surface-
atmosphere interaction to atmospheric dynamics as a 
result of Venus’ high surface pressure [1-5]. It has also 
been instrumental in the maturation of instruments and 
technology that may one day be sent to the surface of 
Venus. These include exposing a wide range of materi-

als as well as actively running circuits in GEER to in-
vestigate their durability [6-9]. While the majority of 
experiments to date have focused on the surface of 
Venus, GEER can be used to simulate other conditions 
present at different altitudes in Venus’s atmosphere. 
The facility is available for use by public and private 
entities, and through research opportunities including 
NASA ROSES solicitations. The GEER can be cus-
tomized  to accommodate the user’s experimental con-
ditions, and the facility can provide the user with data 
obtained during the experiment such as temperature, 
pressure, and gas composition. 

 

 
Figure 1:  The GEER chamber with main access 

flange removed showing the inside of the vessel.  
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