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• What kind of environmental control system does the 
resilient extra terrestrial habitat contain? In her 
presentation there is a volumetric footprint of this 
system but I would be interested to find out a bit 
more about the thermal management. Is there a cooling liquid 
loop similar to shuttle and ISS and what volumes is the system 
capable of controlling?

• The models used in the HabSim code is on the next page. More 
information is available in these two papers: 

• https://doi.org/10.2514/1.J063845

• https://doi.org/10.2514/1.J064693
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• The ATCS provides cooling and heating to the habitat’s interior 
environment. It is coupled with an external cooling system loop 
to reject heat to the outer space environment during cooling 
mode operation. It should be noted that the ATCS described in 
the following report is for the application of a lunar habitat 
whose design considerations depend on the lunar-specific 
environment and material properties (e.g. lunar dust and lunar 
irradiation).

• The ATCS includes two sub-models: a radiator loop model and 
a heat pump model based on a vapor compression cycle. The 
models are simplified representations but are based on first 
principle concepts with the goal of capturing essential system 
dynamics and the impacts of important faults.
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• How does the RETH maintain 1ATM pressure in the 
habitat? Is there some analysis accounting for leak 
rates of the structure? It has been my experience working 
with pressurized systems for space vehicles that managing 
and maintaining leaks is non trivial.

Yes, it would be nearly impossible to entirely control such leaks. The model has 2 features: 

1. One of the disruptions/faults we consider is a pressure breach. We have a method to 
detect that and quantify the area of the leak. It will be published in the AIAA Journal in 
a couple of weeks. 

2. And we do have a small air leak present in the system that the user may define. 

In the lab, the pressure is controlled with a pressure regulator and compressed air supply. 

In the model, we model an air source, and we monitor and control the pressure. The 
model is relatively simple, it displays the main functions of the habitat interior 
pressure control. The modeling assumptions and limitations of IPCS model can be 
summarized as below.

• The valve opening and closing operates at a constant speed;

• The IPCS controls the habitat’s internal pressure by only using pressurized air. A 
compressor and/or nitrogen gas loop are not modeled because it was assumed 
that pressurized air will always have a higher pressure than the interior of the 
habitat.
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• Since the RETH is a NASA endeavour, I would assume
 its mission is purely scientific research. Is there an idea 
of what research would be carried out or what the overall 
mission is for the RETH?

The Key Objectives of this research center are to: 

KO I. Establish a comprehensive systems 
          resilience framework to support design, 
          operation, and management of efficient and 
           effective long-term deep space habitats
KO II. Develop smart habitats that autonomously sense, 
           anticipate, respond to, and learn from
            disruptions
KO III. Develop decision-making techniques for complex 
            interconnected, interdependent habitat systems
KO IV. Educate the next generation of engineers and   
            scientists 
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Resilient = have the ability to 
react and recover from 

disruptions with minimal effect 
on its stability



Shirley Dyke

Email: sdyke@purdue.edu

Professor of Mechanical Engineering and Civil Engineering 

Thank you!

VISIT OUR WEBSITE:

https://www.purdue.edu/rethi/
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