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Background

* Oregon State Rocketry
‘ * Solid propellant and hybrid rockets
* Liquid Engine Research
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* Project Overview and Motivation

* Base 11 Space Challenge

* Required Infrastructure
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/Injector Cold Flow Testing

* Preliminary Engine Researc'”




Liquid Bipropellant

Rocket Engine

Engine Specifications:

* Kerosene\Liquid Oxygen
2000 Ibf Thrust

Pintle Injector Design

Ablative G10 Liner

350 psi Chamber Pressure



Test Stand
Requirements




Tank Stand
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Combustion
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Fig. 1.11 - PRESSURE-FED

Initial Design Decisions:
Pressure Fed (Regulated) Cycle
Entirely LOx Compatible
Automated for Safety
Robust for Potential Anomalies

Strong Enough to Handle 4000 |bf Engine



Test Stand Design




Test Stand Design
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est Stand Design
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Test Stand Design
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Test Stand Design




Manufacturing &
Assembly




Tank Stand










Run Tanks




ropellant Path to Engine




Engine Sled Mount




LOx Catch




Testing Timeline &
Future Work




Data Acquisition




System Controls

Python LabVIEW

000 M pyign — IPython: pyign/functions — -bash — 101x25
(base) Devons-MacBook-Pro-2:pyign devonburson$ python functions -g

PT-FU-120 (FUEL

ABV-0X-240 (LOX MAIN)

(GO) GO/NOGO = 1 {Fuel Panel) N ABV-FU-340 (FUEL MAIN)

Initialize System: { o ) ABV-PR-120 (FUEL PRESS) ABV-PR-110 (LOx PRESS)
( SAFE mDE ) Ignitor St.t. — o /ABV-FU-310 (FUEL VENT) ‘ /ABV-0X-210 (LOx VENT) ‘ F
(NOGO) GO/NOGO = (@, @, @]

/ABV-FU-320 (FUEL ISOLATION) ‘ /ABV-0X-220 (LOx ISOLATION) ‘
Turn Control Panel and Fuel Panel "GO/NOGO" states to "GO": P —
(GO) GO/NOGO = 1 {Control Panel} 0 0 T ‘ JE—
(NOGO) GO/NOGO = @ {LOX Panel} ““““““‘7

| |

ABV-OX-250 (LOXFILL)

(NOGO) GO/NOGO = [1, @, 1] {System}

Attempt to set "Ignitor" state to "ACTIVE":
(SAFE MODE) Ignitor State = @

Failed to set "Ignitor" state to "ACTIVE" until all Operator Panel "GO/NOGO" states are set to "GO"
Turn LOX Panel "GO/NOGO" state to "GO" and set "Ignitior" state to "ACTIVE":

(GO) GO/NOGO = (1, 1, 1]
(ACTIVE) Ignitor State = 1

(base) Devons-MacBook-Pro-2:pyign devonburson$ Ji



: Testing

Leak Check / Hydrostatic Cold-Flow
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Liquid Test Stand
Development:

Project Timeline:

* November 2019 — Continued
Cold Flow Testing

* December 2019 — Cryogenic Cold
Flow Testing

* Winter 2020 — Hot Fire Testing



Parallel Development / Future Work

Thrust Vector Control

reddit.com, stackexchange.com, aerogel.org
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Questions?




