Marshall Space Flight Center

National Aeronautics and
Space Administration

Liquid Systems Design and Integration Division

Engineering Solutions for Space Science and Exploration

This Propulsion Systems Department Division provides
chemical propulsion solutions for customers’ In-Space and
Launch Vehicle mission needs. Expertise includes:

* Design, development, analysis and test expertise for lander
and spacecraft/stages systems

 Design, development, analysis, and test expertise for
engine systems

* Pioneers in the use of advanced manufacturing techniques
for propulsion applications

* In-Depth Capabilities in component design, development,
and technology maturation for all types of propulsion
systems

This Division responds directly to customers requiring
system and component level technology and concept
evaluation, analysis, and maturation, detailed system and
component development and integration, test verification
planning, anomaly resolution, and certification. The division
also provides sustaining engineering for operations support
for space transportation propulsion systems.

This Division provides engineering
expertise for the analysis, design,
test, evaluation, and assessment of
propulsion systems and components
including turbomachinery, flow
control devices (valves, regulators,
lines, and ducts), and combustion
devices. The Division provides
expertise for all transportation
mission phases for both cryogenic
and storable systems. Liquid
systems and component expertise
ranges from low-thrust pressure-
fed in-space propulsion systems

to high-thrust, pump-fed booster
propulsion systems. The division
also operates the Component
Development Area (CDA), which
provides broad capabilities for fluid
components and systems testing.

Space Launch Systems

Spacecraft & Vehicle Propulsion Systems
Branch

The Spacecraft & Vehicle Propulsion Branch is responsible
for the design, development and test of main propulsion feed
systems, pressurization, propellant loading and storage, and
auxiliary propulsion systems through in-house developments
and contractor insight. The branch provides systems
engineering expertise including concept development,
requirements derivation, design and integration, test and
evaluation, and flight operations support. The branch also
supports technology development for advanced chemical
(including non-toxic) propulsion and long-duration in-

space cryogenic propellant storage and transfer systems for
chemical and nuclear propulsion stages. The branch provides
systems modeling and simulation analysis of liquid engine
systems, propellant pressurization and feed systems, and
cryogenic fluid management (CFM) systems as well as water
hammer and priming analysis for pressure-fed systems, and
analyses supporting CFM systems such as heat transfer, heat
load and stratification.

Spacecraft and Vehicle Propulsion Systems



Engine Systems Branch

The Engine Systems Branch is responsible for the design,
analysis, development, and test of liquid engine systems
through in-house developments, industry collaborations,
and project insight. Capabilities include power balance
modeling for steady-state engine performance, engine start
and shutdown operations using ROCETS (ROCket Engine
Transient Simulation). The branch provides expertise in
integration, engine operations, data assessment, and systems
engineering throughout the engine system life cycle.

Systems Modeling and
Simulation

Liquid Rocket Engine Systems

Engine Components Development
& Technology Branch

The Engine Components Development and Technology
Branch provides engineering expertise for the analysis,
design, advanced fabrication, test, evaluation, and
assessment of turbomachinery and combustion devices
components including inducers,
pumps, turbines, bearings, seals,
injectors, thrust chambers and
nozzles, pre-burners, gas generators,
and ignition systems. The branch
also integrates the work of various
disciplines including stress, thermal,
structural dynamics, fluid dynamics,
rotordynamics, mechanical design,
tribology, and material sciences for
component development.
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Valves, Actuators, & Ducts Design
& Development Branch

The Valves, Actuators, & Ducts Design & Development
Branch provides engineering expertise for the analysis,
design, test, evaluation, and assessment of valves,
regulators, actuators, lines, and ducts. The Branch also
provides leadership for all levels of valves, actuators,
ducts, miscellaneous fluid components, and fluid systems
development tasks.
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