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Problem: Turbopumps are Unreliable
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FIRST STAGE COST Source: ULA
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Proportional Valve
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Pressurize the pump (swt) (Open)
chamber and feed to the
engine.
. Pump Chamber Pump Chamber
Run two in parallel, (Emptying) (Filing)
venting and filling one
faster than the other is
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flow and pressure o B i psenis
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Pump Animation

Pump starts with both
chambers full, in
thermal equilibrium.

One chamber is
pressurized, and fuel is
delivered until level
gets low in that
chamber.

The pressure is applied
to both chambers, and

fuel is delivered briefly
from both chambers.

Then the nearly empty
chamber is vented and
refilled and the cycle
repeats.




Rocket Pump Development
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Built pump for NASA Glenn,
met all technical milestones,
plus demonstrated operation in
Zero gee plane. Current LEVEL —>
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Pump test. Flown on zero gee plane as a

secondary experiment run at the
Microgravity University at JSC



In tank Design with Spherical
Chambers for Launch Vehicle







Conclusions/ Future Plans

Pump based system weight and cost are low and it works as designed.

Replace turbopumps for spacecraft and launch vehicles at reduced cost
with increased safety and reliability.

Next steps:

- Team up with vehicle and engine builders to make launch vehicle
and space propulsion systems more safe, reliable and affordable.




