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Total Propulsion Solutions

Man Rated 
Space Propulsion

Monopropellant Hydrazine Thrusters

Rocket Engine Modules

Bipropellant
Control Thrusters

High Performance Apogee Thruster (HIPAT™)

Arcjets

Ion ThrustersComplete Propulsion 
Systems

Power Processing Units

“Green” Monopropellant Thrusters Hall Effect Thrusters Pulsed Plasma Thrusters



Redmond Operations

LOCATED IN REDMOND, WA
80 ACRE SITE
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Engineering Capability
RIU Bus 1 RIU Bus 2

SCI 1

AUX 1

SCI 2

AUX 2

Mechanical Design
Liquid/Solid Propulsion Systems and Components
Structures, Pressure Vessels and Plumbing

Electrical Design
A l  d P  C i  El t i

Pwr 
Control 1

Gate

Pwr 
Control 2

Gate

Pwr 
Control 3

Gate
Output 
Select

MASTER CONTROL

A

B

C

Analog and Power Conversion Electronics
Digital-Embedded Processors, Controls and Test Equipment

Manufacturing Engineering-Concurrent with Design
Structural Analysis

System Dynamics and Static Analysis
Non-Linear Structural Analysis Gate 

Drive 1

Pwr 
Mod 1

Gate 
Drive 2

Pwr 
Mod 2

Gate 
Drive 3

Pwr 
Mod 3

Input 
Filter

C

D

y
Fracture Mechanics

Thermal Analysis
Radiation, Conduction, Convection
Passive and Active Control Systems

Performance Analysis
Orbital Mechanics and Trajectory AnalysisOrbital Mechanics and Trajectory Analysis
Multi-Body Dynamic Simulation
System Fluid Dynamics for Surge and Water Hammer, Press. Drop Balancing
Optimization 
Computational Fluid Dynamics
Plume Analysis

Magnetic Circuit Analysisg y
Magnetic Field Analysis and Design

Circuit Simulation and Timing Analysis Materials and Processes
Process Control, Metallurgical Analysis and Mechanical Processing Testing 

Component Engineering
Electrical and Mechanical Components
S f f
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C33046-60B.ppt

2kW Space System Power Control SystemSpecifications and Performance Analysis
Supplier/Component Selection, Qualification, Problem Resolution and Risk Mitigation
Valve Design

Safety and Reliability Analysis



Supported Software
Mechanical Design

• Unigraphics NX and I-DEAS, Pro-E
• Electronic Transfer of Model Geometry from Design to Machining

Electrical Design
• ORCAD, Unigraphics NX, IDEAS, PADS 2000

Structural Analysis
• ANSYS, ABAQUS, Nastran and NISA for Finite Element Analysis
• ANSYS, NISA DISPLAY and IDEAS for Pre / Post Processing
• NASGRO Crack Analysis

Thermal Analysis
• SINDA / Thermal Desktop
• IDEAS TMG
• NISA DISPLAY and IDEAS for Pre / Post Processing

Performance Analysis
• FORTRAN, C++, MathCAD, Maple, Tecplot, and Custom Codes
• Fluent / Gambit for CFD Analysis
• LETS and AFT / Impulse for Fluid Flow
• Simplorer and Simulink for Systems Analysis

M ti A l iMagnetic Analysis
• Magnet

Circuit Simulation and Timing Analysis
• P-SPICE, ACTEL Designer

Manufacturing Engineering
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• Unigraphics NX and IDEAS
All Engineering, Including Project Office

• MS Office Suite
• Microsoft Outlook

C80009-61.ppt



Test Capability 
Vibration Test Facility

• Sine Sweeps, Random Vibration, Mechanical Shock
• Response MeasurementsResponse Measurements

Hotfire Facilities
• Hydrazine, HAN, MMH/NTO and Other Propellants
• 10 State-of-the-Art Vacuum Firing Chambers

• Steam Ejector, Mechanical and Cryo-Pumps
• Acceptance Testing• Acceptance Testing
• Thermal Model Verification

• Fuel Storage and Testing
Environmental Test Facilities

• Thermal Vacuum, Thermal Shock and 
Temperature Cycling

• Long Term Hydrazine Compatibility Testing
Electronics

• Automated End Item Test Equipment Utilizing Software Control
• Circuit Card Electrical Test Equipment Design and Fabricationq p g
• High Voltage Corona Testing
• EMI / ESD Testing

Materials and Processing Testing
• Chemical Analysis
• Metallographic Sectioning Tensile and Shear Tests Other

Approved for Public Release and Export 6

Metallographic Sectioning, Tensile and Shear Tests, Other
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Altitude Test Facility
Building 63 - Front Viewg
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Altitude Test Facility
Building 63 - Capabilities Summaryg p y

Altitude Testing
•• Ten vacuum test chambers
• Hydrazine rocket engines 0.02 lbf - 100 lbf (duty cycle dependent)
• Bipropellant and dual mode engines up to 200 lbf

• 3-Stage steam ejector systemg j y
• Arcjets up to 50 kilowatts
• Xenon Hall Effect Thrusters up to 4.5 kilowatts
• Multiple vacuum pump configurations possible
• Hi h ( 1 10 6 t )• High vacuum (<1 x 10-6 torr)

• Four chambers with cryogenic pumps
• All chambers have a self-contained, fully equipped, closed hydrazine propellant feed 

system.  Modifications can be accommodated to meet new requirements.y q

Sea Level Testing
• Two protected, fortified test cells
• Multiple and alternative fuel compatible (liquid, solids, bipropellant)
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• Two 4’ x4’ x4’ temperature conditioning chambers for conditioned testing



Manufacturing Capability

Machine Shop
• CNC Milling & Turning
• EDMEDM
• Grinding
• Conventional Machining
• Full Service Dimensional Inspection Lab 

Mechanical and Electronic Assembly Areas
• Class 1 000 10 000 and 100 000 Clean RoomsClass 1,000, 10,000 and 100,000 Clean Rooms 

and Assembly Areas  
• Automatic Orbital Welding
• Electron Beam Welding
• Manual and Automatic GTA Welding
• Tube Bending
• Precision Part Cleaning
• Water and Gas Flow Testing
• Radiographic and UT Testing
• High Pressure Leak and Test Vault
• Valve Assembly and Encapsulation
• M l d W S ld i• Manual and Wave Soldering
• Wire/Cable Harness Design and Manufacturing

Certification
• AS9100
• ISO 9001:  2000
• ISO 14001

Approved for Public Release and Export 9

• ISO 14001



Manufacturing Capability

Manufacturing Floor Space
• 84,000 of 180,000 total square feet 

Building 30 Manufacturing
28,000 sq-ft

, , q

Integration and Launch Services
• Fueling Carts and Personnel Available

to Fuel at Customers’ Locations Assembly AreasAssembly AreasAssembly Areas

Machine
Shop

Inspection 
Areas

Approved for Public Release and Export 102006-018



Chemistry Capability

Chemical Manufacturing
• Catalyst Fabrication
• Gold and Rhodium PlatingGold and Rhodium Plating
• Chemical Milling and Etching
• Metal Cleaning and Passivation
• Heat Treating 
• Teflon Processing

Chemical AnalysisChemical Analysis
• Full Mil Spec Assay of Hydrazine, MMH and MON-3 Oxidizer  
• DI Water According to JSC C-20
• Solvent Purity Analysis
• Trace Metal Content by ICP-OES
• Gas Constituent Analysis by FTIRy y
• pH and Titration Analysis

Product Development
• Ignition Delay Testing (Pino)
• Propellant Environment Simulation
• High Temperature Catalyst Developmentg p y p
• Material Compatibility Testing
• Thermal Cycling

Environmental Chemistry Support
• Age Sensitive Materials Testing
• Trace Contaminant Testing and Remediation 

Approved for Public Release and Export 112006-018





Monopropellant

MR-103C
MR-103D
MR 103G

MR-107B
MR-107J

MR-80B
MRM-103D

MR-103G
MR-103M
MR-111C 
MR 111E

MR-107K
MR-107L
MR-107M

MRM-106B
MRM-106C
MRM-106D

MR-111E 
MR-50S
MR-50T

106 28

MR-107N
MR-107P
MR-107S

MRM-106E
MRM-106F
MRM-122MR-106E - 28 Vdc

MR-106E - 70 Vdc
MR-106L

MR-107T
MR-107V
MR-104A/C

MRM 122
Space Shuttle 
Gas Generator
“Green” Propellants 
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“Green” Propellants and Systems

• Aerojet Redmond Operations IsAerojet Redmond Operations Is 
Developing and Qualifying “Green” 
Propellants for Next Generation Use

• “Green” Propellants
- Hydroxyl Ammonium Nitrate (HAN)Hydroxyl Ammonium Nitrate (HAN) 

Blends
- CINCH (Competitive Impulse Non-

Carcinogenic Hydrocarbons)
- High Temperature Blends forHigh Temperature Blends for 

Improved Performance
• System Planning and Design

- System Integration
C tibilit d L T St- Compatibility and Long Term Storage 
EvaluationsHydroxyl Ammonium Nitrate (HAN)

Thruster • Status – In Development

• Reference – AIAA-2003-4643

Approved for Public Release and Export 47
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Catalyst Manufacturing

S-405 Spontaneous Hydrazine Decomposition Catalyst
• Used on Space Shuttle, NASA Exploration Missions, 

Commercial Launch Vehicles and SatellitesCommercial Launch Vehicles and Satellites
• Industry Standard for Over 40yrs
• Process Technology Licensed from Shell Chemical Co.

LCH Aerojet Family of Catalysts for: 
• Hydrazine
• Hydrazine Propellant BlendsHydrazine Propellant Blends
• HAN-based Propellants
• MMH Propellant Blends
• H2/O2
• HC/O2
• N2O

Catalyst Testing
• H2 Chemisorption
• Physical Surface Area - BET
• Crush Strength
• Ignition Response (Pino)g p ( )
• Size Range (Sieve)

Catalyst Development
• Selection and Processing of Catalyst Supports
• Active Phase Identification and Loading 
• Hypergolic Coatings for Low Temperature Start

Approved for Public Release and Export 482006-018



Bipropellant

R-6D 22 N HiPAT™ High Performance 

MTT 22 N

R-1E 110 N

g
Dual Mode 445 N
R-42 890 N
R 42DM 890 N

R-4D 490 N

HiPAT™ High 
P f 445 N

R-42DM 890 N
AMBR 623 N
R-40 3,870 N

Performance 445 N
,

R-40B 4,000 N
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R-1E 110N (25 lbf) BIPROPELLANT ROCKET ENGINE

4.386.00

Dimensions are in inches

8.034.25

Design Characteristics Performance
• Propellant . . . . . . . . . . . . . . . . . . . . . . . . . . . .    MMH/NTO(MON-3)

• Thrust/Steady State . . .. . . . . . . . . . . . . . . . . . . . . . . . 111 N ( 25 lbf)

• Inlet Pressure Range . . . . . . .  . . . . . . . 27.6-6.9 bar (400-100 psia)

• Chamber Pressure*. . . . . .  . . . . . . . . . . . . . . . . . . 7.3 bar (106 psia)

E i R i 100 1

• Specific Impulse*. . . . . . . . . .. . . . . . . . . 280 sec (lbf-sec/lbm)

• Total Impulse. . . . . . ….11,120,000 N-sec (2,500,000 lbf-sec)

• Total Pulses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 330,000

• Minimum Impulse Bit . .  . . . . . . . . . . .0.89 N-sec (0.2 lbf-sec)

• Steady State Firing (sec) No Limitations• Expansion Ratio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100:1

• Flowrate* . . . . . . . . . . . . . . . . . . . . . . . . .  40.4 g/sec (0.089 lbm/sec)

• Valve. . . . . . . . . . . . . . . . . Aerojet Solenoid, Single Coil, Single Seat

• Valve Power . . . . . . . . . . . . . . . . . . . . . . . . . . .  36 Watts @ 28 Vdc

• Mass 2 kg (4 4 lbm)

Steady State Firing (sec). . . . . .. . . . . . . . . . . . No Limitations

Status
• Flight Proven

Reference
Mass. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 2 kg (4.4 lbm)

* At rated thrust

Approved for public release and export
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R-42 890N (200 lbf) BIPROPELLANT ROCKET ENGINE

15.34

Dimensions are in inches

25.006.0

Design Characteristics
• Propellant MMH/NTO(MON 3)

Performance
• Specific Impulse* 303 sec (lbf-sec/lbm)• Propellant . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MMH/NTO(MON-3)

• Thrust/Steady State. . . . . . . . . . . . . . . . . . . . . . . . . . . 890N (200 lbf) 

• Inlet Pressure Range . . . . . . . . . . . . . . . 29.3-6.9 bar (425-100 psia)

• Chamber Pressure*. . . . . . . . . . . . . . . . . . . . . . .  . 7.1 bar (103 psia)

• Expansion Ratio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160:1

• Specific Impulse  . . . . . .. . . . . . . . . . . . 303 sec (lbf-sec/lbm)

• Total Impulse . . . . . . . 24,271,000 N-sec (5,456,700 lbf-sec)

• Total Pulses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134

• Minimum Impulse Bit . . . . . . . . . . 44.48 N-sec (10.0 lbf-sec)

• Steady State Firing Cumulative . . . . . . . . . . . . . .  27,000 secp

• Flowrate*.. . . . . . . . . . . . . . . . . . . . . . . . . . . 300 g/sec (0.66 lbm/sec)

• Valve . . .  . . . . .  . . . .  . . . Aerojet Solenoid, Single Coil, Single Seat

• Valve Power . . . . . . . . . . . . . . . . . . . . . . . . . . .  46 Watts @ 28 Vdc

• Mass. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .4.53 kg (10.0 lbm)

• Steady State Firing (Single Firing) . . . . . . . . . . . . . 3,940 sec

Reference
• AIAA - 1990 - 2055

*At rated thrust
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Electric Propulsionp

BPT-2000 MR-509BPT 2000

Dual Mode BPT-4000

MR-501B

MR-512

PRS-101

MR-502A

MR-502 & 

Gridded Ion 
Engines

6 9 kW IMR-502A PCU

MR-510

6.9 kW Ion 
Propulsion 
System
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DUAL MODE BPT-4000 HALL THRUSTER
5.8 cm 
(2.3”)

20.3 cm 
(8.0”)

14.9 cm 
(5.5’)

MOUNTING INTERFACE

Design Characteristics
Propellant . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Xenon
Mass (Thruster & Cathode) . . . . . . . . . . . . <12.3 kg
E l 14 25 28

Performance

Thrust (300 Volts). . . . . . . . 132 mN    195 mN     290 mN 

Thrust(400 Volts) . . . . . . . . 117 mN    170 mN     254 mN 

2.0 kW     3.0 kW      4.5 kW

Envelope . . . . . . . . . . . . . . . . . . . . .  14 x 25 x 28 cm
Input Power . . . . . . . . . . . . . . . . . 1000 to 4500 Watt
Input Voltage . . . . . . . . . . . . . . . . . . 200 or 400 Volt

Status (as of Feb. 2006)

Qualification Complete

( )
Specific Impulse (300 V)    1676 sec  1700 sec  1790 sec
Specific Impulse (400 V)    1858 sec  1920 sec  2020 sec
Life Capability . . . . . . . . . . . . . . . . . . . . . . . . . . >10,000 hr
Total Impulse . . . . . . . . . . . . . . . . . . . . . . >5.5 x 106 N-sec

Qualification Complete
>6,700 hours Demonstrated, Additional Life Testing
Planned
>6,300 Cycles Demonstrated, Additional Life Testing
Planned

On/Off Cycles . . . . . . . . . . . . . . . . . . . . . . . . 6,700 Cycles

Reference
AIAA-2005-3682
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MR-502 & MR-502A IMPEHT POWER CONDITIONING UNIT

Power Conditioning
Unit

1.60 cm (.63”)

6.731 cm 
(2.65”)

27.94 cm (11.0”)
13.97 cm (5.50”)

P/N 34830
14.605 cm 

(5.75”)

Design Characteristics
Mass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 kg

Envelope . . . . . . . . . . . . . . 27.94 x 9.42 x 14.61 cm

Demonstrated Performance
Limits inrush current to the 30 Amps during 
augmentation heater warm-up p

Input Voltage . . . . . . . . . . . . . . . . . . . . .15-29.9 vdc

Inrush Current . . . . . . . . . . . . . . . . . . . 32 Amp Max

Efficiency . . . . . . . . . . . . . . . . . . . . . . . . . . . . >97%

Two identical independent channels that can be 
operated either redundantly or simultaneously 
When used simultaneously, the IMPEHT pair should
be started one after the other

St tInterface
Enable/Disable Command . . . . . .   Latch Relay Drive 
On/Off Command . . . . . . . . . . . . 0V – Off, 14V – On

Status

Flight Proven

Approved for Public Release and Export
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PRS-101 Pulsed Plasma Thruster System

Design Characteristics

Propellant . . . . . . . . . . . . . . . . . . . . Teflon® (Solid Bar)

Max Thrust Level1 . . . . . . . . . . . 1.24 mN @ 100 Watts

Performance
Specific Impulse . . . . . . . . . . . . . . . . . . Up to 1350 sec

Thrust to Power Ratio . . . . . . . . . . . . . . . 12.4 μN/Watt

Power Level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . Up to 100 Watts @ 28 vdc Unregulated
Compact Solid State Propulsion System

Ultra Low Minimum Impulse Bit for Precision Control

Demonstrated Capability. . . . . . . .3,000 N-sec/thruster

Predicted Capability (backed by selective testing) . . . . 
. . . . . . . . . . . . . . . 15,600 N-sec/system (thruster pair)

Status
Enables All-thruster ACS (No Momentum Wheels)

Mass (w/o propellant) . . . . . . . . . . . . . . . . . . . . 4.74 kg

Includes Integral Power Processing Electronics

Power Efficiency . . . . . . . . . . . . . . . . . . . . . . . . . >80%

Status
Flight Proven

Reference
AIAA-2003-5016 AIAA-2001-3637y
AIAA-2002-3973
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Gridded Ion Engine Technology

NEXT 6.9 kWe Ion Thruster and Propellant 
Management System (with NASA GRC)

NEXIS 20 kWe Ion Thruster (with JPL)

HiPEP 25 kWe Ion Thruster (with NASA GRC)

Low Power Ion Thruster 0 5 kWe Ion PropulsionLow Power Ion Thruster 0.5 kWe Ion Propulsion 
System (with NASA GRC)

NSTAR-class 2.5 kWe Ion Thruster

Power ProcessingPower Processing

Digital Controllers

Xenon Propellant Management Systems
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NEXT 6.9 kW Ion Propulsion System
Thruster, Propellant Management System, Digital Control Interface Unitp g y g

Low Pressure AssemblyHigh Pressure Assembly

Design Characteristics
Propellant …………………………..…………… Xenon

Performance
Thrust ……………………………………...…………. 235 mN

Propellant Management SystemThruster Assembly

Propellant …………………………..…………… Xenon
Thruster Mass……...…… ……...………...… <13.3 kg
Thruster Envelope Dimensions .....… 58 dia. x 44 cm

Active optics area……...……………….  36 cm dia.
Thruster Input Power ………………. 600 to 6900 Watt
Propellant Management System Mass

Specific Impulse…………………………...……… >4100 sec
Efficiency @ full power …………………....….………. >70%
Propellant Throughput…….... …………...…………. >270 kg
On/Off Cycles   …………………….……….…..>3650 cycles
End of Life Xenon Residuals ………..………….. < 1% BOLPropellant Management System Mass

High Pressure Assembly  ……………….. < 2.2 kg
Low Pressure Assembly…………………..< 4.1 kg

PMS Volume ………………………..…….< 11,775 c.c.
PMS does not require plenum tanks

DCIU interface with Power Processing RS 485

Status
Thruster at Prototype Model Design
Propellant Mgmt System at Engineering Model Design 
Digital Control Interface at laboratory design level

DCIU interface with Power Processing……….RS-485

Approved for public release and export
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Space Electronics

Heritage Chart

MR-510 PCU

4.5 kWatt Hall Thruster PCU
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Space Electronics Heritage

C80007-44K3/03
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4.5 kW HALL THRUSTER POWER PROCESSOR UNIT

9.93 cm 
(3.91”)

39.345 cm 
(15.49”)

J3
J1

43.03 cm 
(16.94”)

14

15
1553

J2

Design Characteristics
Mass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.5 kg
Envelope . . . . . . . . . . . . . . . . . . . .  43 x 40 x 11 cm

Demonstrated Performance
Closed Loop Control of Xenon Flow Controller and 
Discharge Current 

Input Voltage . . . . . . . . . . . . . . . . . . .  70 +/- 2 VDC
Efficiency (Avg) . . . . . . . . . . . . . . . . . . . . . . .  >92%
MIL-STD-1553 Command & Telemetry Interface:

30 Telemetry Channels 

Holding Valve Drivers

S-Level, Radiation Hardened Components

Optimized for Manufacturability
Only Four Circuit Cards

Commandable Power Settings:
Discharge Power . . . . . . . . . . . . . .  2.0 - 4.5 kW
Discharge Voltage . . . . . . . . . . . . . . 150 - 400 V

Status
Qualified

Reference
AIAA-2005-3682

Approved for public release and export
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Propulsion Systemsy

Interplanetary and Scientific 
Satellites

Geosynchronous Satellites
• B-Sat 2

• CONTOUR
• Coriolis
• ACE

• INDOSTAR (Cakrawarta-1)

MEO Satellites
• STEREO
• Pluto/New Horizons
• THEMIS

• GPS IIF

LEO Satellites
EO 1

Launch Vehicles
• Athena

• EO-1
• IKONOS
• MSTI
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THEMIS (Time History of Events and Macroscale Interactions During Substorms)

GHe

0 to 2000 psiP

20 µm

20 µm

20 µm

N2H4 N2H4

P 0 to 500 psi

• NASA MIDEX Mission, Scheduled for Launch in October of 2006
• Number of Systems: 5
• Propellant Load: 109 lbm (49.5 kg) Hydrazine
• 400-50 psia (27.6-3.5 bar) Blowdown Operation with Single

15 µm

40 µm 40 µm

15 µmLatch Latch

400 50 psia (27.6 3.5 bar) Blowdown Operation with Single 
Repressurization Event from 1700 psia (117 Bar) Pressurant 
Subsystem

• 4 MR-111C 1-lbf (4.5 N) Thrusters
• Used for Delta-V and Orbit Maintenance
• Aerojet Designed and Integrated System on Customer-Supplied System Schematic

20 µm 20 µm 20 µm 20 µm
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Solar-TErrestrial RElations Observatory (STEREO)

GN2 GN2 Filter

KEY

Cross-Over
Latch Valve

N2H4 N2H4 Service
Valve

Latching
Valve

Solenoid S

L

“Main” Latch Valves

P L

S

P

L L

S
S
S

S
S

S
S

S
S

S
S

S
S

S
S

S
S

S
S

S
S

S
S

Valve

Pressure
Transducer

Cavitating
Venturi

P

S

• NASA Earth-Sun Science Mission 
• Planned Launch:  July 2006

SYSTEM SCHEMATIC

S S S S S S S S S S S S MR-111C
1.0 lbfS

S
A1  A2  A3  A4 B1  B2  B3  B4 C1  C2  C3  C4

• Systems Delivered to JHU/APL: 2
• Propellant Load: 135 lbm (61 kg) Hydrazine Each
• 320-110 psia (22.1-7.6 bar) Blowdown Operation
• 12 MR-111C 1.0-lbf (4 N) Thrusters
• Designed for Attitude Control and Course Correction
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• Designed for Attitude Control and Course Correction
• Aerojet Designed and Integrated System on Customer-Supplied Structure
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Pluto/New Horizons
KEY

S

S

MR-111C
1 lbf Rocket
Engine Assy.

S
MR-103H
0 2 lbf Rocket

N2H4

GN 2
SV1

SV2

P

L

S

Service
Valve
Latching
Valve
Solenoid
Valve

Pressure

0.2 lbf Rocket
Engine Assy.Service Panel

P

P

P1

P2
P Pressure

Transducer

Ti/CRES
Transition Joint

Flow Control
Orifice
Propellant
Filter

LL LL LL

LV1 LV2LV3LV4 LV6LV5

NASA New Horizons Mission
Launched:  January 19, 2006
Systems Delivered to JHU/APL: 1
Propellant Load: 143 lbm (65 kg) Hydrazine

R
EM

 A R
EM

 B

S
S

SS
S

S B1A1

B3

B2

A3

A2

p ( g) y
420-75 psia (28.9-5.2 bar) Blowdown Operation
12 MR-103H 0.2-lbf (1N) Thrusters
4 MR-111C 1-lbf (5N) Thrusters
Designed for Attitude Control and Course Correction
Aerojet Designed and Integrated System on Customer-Supplied 

SS

R
EM

 D R
EM

 C

S S
S

S
SS

S
S C1

C2

C3D3

D2

D1

D4 C4
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Aerojet Designed and Integrated System on Customer Supplied 
Structure

4/17/06
2005-022A

System Schematic

SS

S S F2F1

Reference: IAC-2004-S.1.09



BSAT-2

Systems Delivered: 3
Propellant Load: 464 lbm (210 kg) Hydrazine Total in 2 Tanks
400 100 i (27 5 6 9 b ) Bl d O ti400-100 psia (27.5-6.9 bar) Blowdown Operation
12 MR-103G 0.2-lbf (1 N) Thrusters
4 MR-501B Electrothermal Hydrazine Thrusters (EHTs)
Used for Orbit Raising and Attitude Control (GEO Spacecraft) 
Aerojet Integrated System on Customer Supplied StructureAerojet Integrated System on Customer-Supplied Structure

Approved for public release and export



C11259-20D (6/06)
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C11262-25A (5/06)
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C11267-27A (6/06)
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C11271-27A (6/06)
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Comet Nucleus Tour (CONTOUR)

• Systems Delivered: 1
• Propellant Load:165 lbm (90 kg) Hydrazine• Propellant Load:165 lbm (90 kg) Hydrazine
• 350-125 psia (24.1-8.6 bar) Blowdown Operation
• 14 MR-103G 0.2-lbf (1 N) Thrusters

2 MR-106E 5-lbf (22 N) Thrusters
• Used for Attitude Control (Interplanetary Spacecraft)Used for Attitude Control (Interplanetary Spacecraft) 
• Aerojet Integrated System on Customer-Supplied Structure

Approved for public release and export



Coriolis

Coriolis HPS Schematic

• Systems Delivered: 1
• Propellant Load:200 lbm (91 kg) Hydrazine
• 400-75 psia (27.5-5.2 bar) Blowdown Operation
• 4 MR-111C 1-lbf (4 N) Thrusters
• Used for Orbit Raising (LEO Spacecraft)

A j t I t t d S t d S d St t C t• Aerojet Integrated System and Secondary Structure on Customer-
Supplied Primary Structure

Approved for public release and export
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Pegasus Hydrazine Auxiliary Propulsion 
System (HAPS)System (HAPS)

SERVICE
VALVES,
3X

60 kg
(130 lbm)

N2H4

PRESSURE
TRANSDUCER PYROVALVE

FILTER

• Systems Delivered: 9
• Propellant Load: 130 lbm (60 kg) Hydrazine

220 N (50-lbf)
MR-107

THRUSTERS, 3X

Propulsion Schematic

Propellant Load: 130 lbm (60 kg) Hydrazine
• 450-90 psia (30.9-6.2 bar) Blowdown Operation with Aerojet-Designed 

Low Cost AF-E-332 Bladder Tank
• 3 MR-107K 50-lbf (220 N) Thrusters
• Used for Final Orbit Trim (4th Stage) for Pegasus XL 
• Aerojet Integrated System on Customer-Supplied Structure

Approved for public release and export



Atlas II Roll Control Module (ARCM)

N2H4

P
PRESSURANT
SERVICE
VALVE

TANK
PRESSURE

TRANSDUCER

GN2

N2H4

ELECTRICAL
CONNECTORS

PROPELLANT
SERVICE

VALVE

NSI CARTRIDGES

P PYROTECHNIC
ISOLATION WIRE

PRESSURE
TRANSDUCER

50 LBF THRUSTER

• Systems Delivered: 64

THRUSTER
SERVICE

 VALVE

50 LBF THRUSTER
(4 EACH)

ELECTRICAL
CONNECTORS

Propulsion Schematic

y
• Propellant Load: 35 lbm (16 kg) Hydrazine
• 498-175 psia (34.3-12.1 bar) Blowdown Operation
• 4 MR-107J 50-lbf (220 N) Thrusters
• Used for Vehicle Roll Control 
• Fully Modular System Built by Aerojet, Integrated onto Launch Vehicle

Approved for public release and export



Contact Information
Space and Launch Systems

Aerojet, Redmond, Washington

Physical and 11411 139th Place NE
Mailing Address: Redmond, WA 98052

Shipping Address: 11650 137th Place NEpp g
Redmond, WA 98052

Operator No: 425 – 885-5000

O. M. Morgan (Olwen)
425 936-5285
425 882-5747 (Fax)
425 985 7853 (M bil )

W. Andrew Hoskins (Andy)
703 650-0277
703 650-0271 (Fax)
425 945 6362 (M bil )

A. C. Wilson (Fred)
425 702-6823
425 882-5747 (Fax)

425 985-7853 (Mobile)
olwen@rocket.com

425 945-6362 (Mobile)
wah@rocket.com

206 321-5414 (Mobile)
acw@rocket.com
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