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Research Focus

As a member of the Space Suit Assembly Development Engineering Team, | designed and built test
equipment systems to support the development of the next generation of advanced space suits. During
space suit testing it is critical to supply the subject with two functions: (1) cooling to remove metabolic
heat, and (2) breathing air to pressurize the space suit.

The objective of my first project was to design, build, and certify an improved Space Suit Cooling System
for manned testing in a 1-G environment. This design had to be portable and supply a minimum cooling
rate of 2500 BTU/hr. It needed to supply cooling water at a variable temperature and flowrate.

My next project was to design and build a Breathing Air System that was capable of supply facility air to
subjects wearing the Z-2 space suit. The system needed to intake 150 PSIG air and regulate it to two
operating pressures. It also had to provide structural capabilities at 1.5x operating pressure.

Research Methods

Both projects followed a similar design methodology. The first task was to perform research on existing
concepts to develop a sufficient background knowledge. Then mathematical models were developed to
size components and simulate system performance. Next, mechanical and electrical schematics were
generated and presented at Design Reviews. After the systems were approved by the suit team, all the
hardware components were specified and procured. The systems were then packaged, fabricated, and
thoroughly tested. The next step was to certify the equipment for manned used, which included
generating a Hazard Analysis and giving a presentation to the Test Readiness Review Board.

Results

The Space Suit Cooling System is a robust, portable system that supports very high metabolic rates. It
has a highly adjustable cool rate and is equipped with digital instrumentation to monitor the flowrate
and critical temperatures. It can supply a variable water temperature down to 34°F, and it can
generate a maximum water flowrate of 2.5 LPM.



The Breathing Air System is capable of supplying air at both 4.3 and 8.3 PSIG operations. It has
instrumentation to monitor flowrate, as well as inlet and outlet pressures. The system has a series of
relief valves to fully protect itself in case of regulator failure.

Main Conclusions

Both of these test support systems will perform critical roles in the development of next-generation
space suits. They will used on a regular basis to test the NASA’s new Z-2 Space Suit. The Space Suit
Cooling System is now the primary cooling system for all advanced suit tests.

Abstract (400 words)

As a member of the Space Suit Assembly Development Engineering Team, | designed and built test
equipment systems to support the development of the next generation of advanced space suits. During
space suit testing it is critical to supply the subject with two functions: (1) cooling to remove metabolic
heat, and (2) breathing air to pressurize the space suit.

The objective of my first project was to design, build, and certify an improved Space Suit Cooling System
for manned testing in a 1-G environment. This design had to be portable and supply a minimum cooling
rate of 2500 BTU/hr. The Space Suit Cooling System is a robust, portable system that supports very high
metabolic rates. It has a highly adjustable cool rate and is equipped with digital instrumentation to
monitor the flowrate and critical temperatures. It can supply a variable water temperature down to
34°F, and it can generate a maximum water flowrate of 2.5 LPM.

My next project was to design and build a Breathing Air System that was capable of supply facility air to
subjects wearing the Z-2 space suit. The system intakes 150 PSIG breathing air and regulates it to two
operating pressures: 4.3 and 8.3 PSIG. It can also provide structural capabilities at 1.5x operating
pressure: 6.6 and 13.2 PSIG, respectively. It has instrumentation to monitor flowrate, as well as inlet
and outlet pressures. The system has a series of relief valves to fully protect itself in case of regulator
failure.

Both projects followed a similar design methodology. The first task was to perform research on existing
concepts to develop a sufficient background knowledge. Then mathematical models were developed to
size components and simulate system performance. Next, mechanical and electrical schematics were
generated and presented at Design Reviews. After the systems were approved by the suit team, all the
hardware components were specified and procured. The systems were then packaged, fabricated, and



thoroughly tested. The next step was to certify the equipment for manned used, which included
generating a Hazard Analysis and giving a presentation to the Test Readiness Review Board.

Both of these test support systems will perform critical roles in the development of next-generation
space suits. They will used on a regular basis to test the NASA’s new Z-2 Space Suit. The Space Suit
Cooling System is now the primary cooling system for all advanced suit tests.
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