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A BIBLIOGRAPHY OF ELECTROTHERMAL THRUSTER TECHNOLOGY, 1984

James S. Sovey and Terry L. Hardy
National Aeronautics and Space Administration
Lewis Research Center
Cleveland, Ohio 44135

and

Matthew Englehart
Paper Basics
Brookpark, Ohio

SUMMARY

Electrothermal propulsion concepts are briefly discussed as an introduc-
tion to a bibliography and author index for resistojets, thermal arcjets,
pulsed electrothermal thrusters, microwave heated devices, solar thermal
thrusters, and laser thermal thrusters.

INTRODUCTION

Electrothermal propulsion systems have characteristics that are attrac-
tive for geosynchronous satellite stationkeeping, altitude maintenance for low
Earth orbiting spacecraft, maneuvering, and orbit raising. Electrothermal
thrusters comprise resistojets, thermal arcjets, pulsed electrothermal thrust-
ers, microwave heated devices, solar thermal thrusters, and laser thermal
thrusters (figs. 1 to 6).

Resistojets (fig. 1) use resistive elements to heat the propeilant and,
thus, increase exhaust velocity. Potential propellants for resistojets
include nitrogen, ammonia, hydrogen, carbon dioxide, steam, and mixtures of
carbon dioxide or methane and hydrazine. Resistojet propulsion is the most
mature technology of those discussed herein. Approximately 26 flight experi-
ments and operational propulsion systems using resistojets were developed from
1965 to 1984. 1In 1984, 40 hydrazine resistojets are performing north/south
stationkeeping on 8 Intelsat V and 3 RCA spacecraft (refs. 01:225:1981 and
01:234:1983). NASA is now pursuing the development of a permanent facility in
low Earth orbit. This facility will comprise a manned space station core,
co-orbiting platforms, and free-flying spacecraft which require propulsion
systems for orbit maintenance, maneuvering, and possibly attitude control.

The resistojet system is a candidate to satisfy these auxiliary propulsion
requirements, which are more demanding and variable than those of present
space systems.

The thermal arcjet (fig. 2) converts electrical energy to thermal energy
by using an arc discharge. The thermal energy is further changed to directed
kinetic energy by expanding the propellant through a nozzle. Thermal arcjets
for space propulsion were the object of significant technology efforts from
about 1959 to 1965. Today, a renewed interest in the arcjet rests on its
potential for high-performance stationkeeping systems, for satellite propul-
sion, and for high-power orbit raising applications.



Exploratory studies and some experimental evaluations have been made for
pulsed electrothermal (ref. 06:003:1984), microwave (ref. 07:012:1984), solar
thermal (ref. 08:003:1983), and laser thermal (ref. 09:019:1982) devices.
Technology work deals primarily with concept feasibility and performance
potential.

This report is a bibliography of the work related to the six types of
electrothermal thrusters as well as to power processing and propellent manage-
ment. An author index of ail citations is also included.

DESCRIPTION OF THE BIBLIOGRAPHY

This bibliography is designed to give the technologist and systems engi-
neer an extensive 1ist of reports relating primarily to resistojet and thermal
arcjet technology. A significant number of citations deal with propellent
management, power systems, and other electrothermal propulsion concepts.

There are nine separate categories under which the reports are listed:
resistojets, thermal arcjets, related topics, propellent management, power and
control, pulsed electrothermal thrusters, RF and microwave devices, solar
thermal thrusters, and laser thermal thrusters. The entries are listed in an
order such that the chronological order of the year of publication supersedes
the alphabetical order of the author's last name. Each entry has a three-
number code. The first number of the code is the category number. For exam-
ple, resistojets are category one, and laser thermal thrusters are category
nine. The category number is followed by the number of that particular entry
within the category. The third number of the code is the year in which the
report was published. This code permits easy location of each author's publi-
cation through the author index found at the end of the bibliography.

CONCLUDING REMARKS

The bibliography contains nearly 700 citations relating primarily to
Tow-thrust (<1 N), electrothermal propulsion system technology. Included in
the bibliography are three survey papers on electric propulsion (01:230:1982),
01:235:1983, 01:239:1984), three survey papers relating primarily to resisto-
jets and arcjets (02:106:1965, 01:181:1973, 01:231:1982), and one survey paper
on laser research and applications (09:022:1983). Other papers summarize the
performance, design criteria, and technology status for electrothermal thrust-
ers, power processors, and propellent system components. Many papers deal
with mission analysis, system studies, propulsion system design, thruster
materials, propellent properties, diagnostic methods, flow field effects, and

nozzle performance. The bibliography has been designed to facilitate updating.
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A Study of Resistojet Systems Directed to the
Space Station/Base.

Duncan, L.F.; Proeschel, R.A.;
North American Rockwell Corp.
1970.

Schaedle, 0.C.
NASA CR-111863,

Resistojet Waste Methane Utilization in
Manned Space Application.

Duncan, L.F.; Laubach, G.E.

AIAA Paper 70-1131, Aug. 1970.

Proposals for Hydrazine and Amonia
Resistojet Orbit and Attitude Control Systems
for Satellites.

Earl, A.C.

RAE-TR-70209, Royal Aircraft Establishment,
Nov. 1970.

Thermal and Material Considerations Pertinent
to the Biowaste Resistojet.

Enos, G.R.; Pugmire, T.K.

AIAA Paper 70-1135, Aug. 1970.

Satellite Raising to Synchronous Orbit.

Free, B.A.

J. Br. Interplanet. Soc., vol. 23, Oct. 1970,
pp. 669-690.

Advance Biowaste Electric Propulsion Systems.
Goodman, M.; Yakut, M.M.
J. Eng. Ind., vol. 92, Aug. 1970, pp. 613-620.

Development of a Biowaste Resistojet.
Halbach, C.R.; Yoshida, R.Y.
AIAA Paper 70-1133, Aug. 1970.

Life Test Summary and High Vacuum Tests of
10-mlb Resistojets.

Halbach, C.R.; Hill, C.S.; Yoshida, R.Y.

J. Spacecr. Rockets, vol. 8, no. 4, Apr. 1970,
pp. 414-416.

Resistojet Thruster Life Tests and High
Vacuum Performance.

Halbach, C.R.; Hill, C.S.; Page, R.J.;
Short, R.A.; Yoshida, R.Y.

Marquardt Corp. NASA CR-66970, 1970.

Electrothermal Thruster Performance with

Biowaste Propellants. i
Krieve, W.F.; Murch, C.K.

AIAA Paper 70-1161, Sept. 1970.
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Two Stage (Resistojet/lon Motor) Transfer of
Communications Satellites.

Lord, W.T.; Parkinson, R.C.

AIAA Paper 70-1116, Aug. 1970.

Electric Propulsion by Resistojets.

Lord, W.T.; Donovan, J.A.; Savage, A.

J. Br. Interplanet. Soc., vol. 23, 1970, pp.
65-77.

Two-Stage (Resistojet/Ion Motor) Transfer of
Communications Satellites.

Lord, W.T.; Parkinson, R.C.

AIAA Paper 70-1116, Aug. 1970.

The Use of Electric Microthrusters for Orbit
Correction of Geostationary Satellites.
Luquet, P.

Automatic Contro) in Space 3, International
Conference, 3rd, Toulouse, France, Mar. 2-6,
1970; Instrument Society of America, 1970.

Advanced Resistojet Propulsion and Control
Systems for Spacecraft.

Page, R.J.; Short, R.A.

In: Space Systems and Thermal Technology for
the 70's. American Society of Mechanical
Engineers Space Technology and Heat Transfer
Conference, Part 1, June 1970.

Applied Resistojet Technology.
Pugmire, T.K.; Shaw, R.
AIAA Paper 70-211, Jan. 1970.

Thermal and Material Considerations Pertinent
to the Biowast Resistojet.

Pugmire, T.K.; Enos, G.R.

AIAA Paper 70-1135, Aug. 1970.

Electronic Propulsion Systems for Long-Term
Space Station Operations.

Stuhlinger, E.

In: Proc. Orbital International Laboratory
and Space Sciences Conference, International
Academy of Astronautics, 1969, pp. 464-482.

Integrated Environmental Control/Life
Support Resistojet Systems.
vanLandingham, E.E.; Willis, S.P.
AIAA Paper 70-1130, Aug. 1970.

Integrated Environmental Control/Life
Support Resistojet Systems.
VanLandingham, E.E.; Willis, S.P.
AIAA Paper 70-1130, Sept. 1970.
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Resistojet Thruster Life Tests and High
Vacuum Performance.

Yoshida, R.Y.; Halbach, C.R.; Page, R.J.;
Short, R.A.; Hill, C.S.
TMC-S-974, Marquardt Corp.
1970.

NASA CR-66970,

Life Test Summary and High Vacuum Tests of
10-mlb Resistojets.

Yoshida, R.Y.; Halbach, C.R.; Hill, C.S.
AIAA Paper 70-1136, Apr. 1970.

Biowaste Resistojet Propulsion System,
Biological and Functional Analysis. Tasks
1 and 2.
Bionetics Corp. NASA CR-111977, Sept. 1971.
Space Station (Modular) Mission Analysis.
Volume 2, Appendix.

MDC-2684-Vo1-2, McDonnell-Douglas Astronautics
Co. NASA CR-121078, 1971.

Space Station (Modular) Mission Analysis.
Volume 1, Mission Analysis.
MDC-G2684-Vol-1, McDonnell-Douglas
Astronautics Co. NASA CR-121077, 1971.

Resistojets Systems Studies Directed to the
Space Station/Space Base.

Abe, J1.7.; Grece, R.V.

MDC-G2125-Vol-2, McDonnell-Douglas
Astronautics Co. NASA CR-111880, 1971.

Development of a Platinum-Thorium Oxide Alloy
for Resistojet Thruster Use.

Albert, H.3.; Hill, J.S.

Engelhard Minerals and Chemicals Corp.

NASA CR-111959, 1971.

Resistojet Systems Studies Directed to the
Space Station/Space Base.

Bliss, J.R.; Greco, R.V.

MDC-G2125-Vo1-1, McDonnell-Douglas
Astronautics Co. NASA CR-111879, 197.

Design and Operational Characteristics of an
Integrated Biowaste Resistojet System.
Bliss, J.R.; Greco, R.V.

AIAA Paper 71-686, June 1971.

Low Thrust Propulsion Technology '71.

Cohen, E.; Murch, C.K.

Proc. Int. Symp. on Space Technology and
Science, Agne Publishing, Inc. (Tokyo), 1971,
pp. 83-97.
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Gasdynamics of Resistojets.

Edwards, I.; Jansson, R.E.W.

J. Br. Interplanet. Soc., vol. 24, Dec. 1971,
pp. 729-742.

Applied Resistojet Technology.
Enos, G.R.; Pugmire, T.K.; Shaw, R.
AIAA Paper 70-211, Jdan. 1971.

A Comparative Study of Chemical and
Nonchemical Propulsion Systems for Attitude
Control and Orbit Correction of
Geostationary Satellites in the 500 to
1000-kg class. Part B: Application of the
Propulsion Systems to a Particular Satellite
Configuration.

Fraga, E.; Crespo, A.

Instituto Nacional de Technica Aerospacial,
ESRO-CR-38, July 1971.

Chemical Nonequilibrium Effects in Biowaste
Thruster Performance.

Gaubatz, W.A.; James, N.E.; Page, R.J.

AIAA Paper 71-688, 1971.

Resistojet Systems Studies Directed to the
Space Station/Space Base.

Greco, R.V.

McDonnel1-Douglas Astronautics Co.

NASA CR-111878, 1971.

Development of a Biowaste Resistojet.

Halbach, C.R.; Yoshida, R.Y.

J. Spacecr. Rockets, vol. 8, no. 3, Mar. 1971,
pp. 273-271.

Life Test Summary and High-Vacuum Tests of
10-Millipound Resistojets.

Halbach, C.R.; Hill, C.S.; Yoshida, R.Y.
AIAA Paper 70-1133, Apr. 1971.

10 mlb Biowaste Resistojet Performance.
Halbach, C.R.
AIAA Paper 71-687, June 1971,

Development of a Biowaste Resistojet.

Halbach, C.R.; Yoshida, R.Y.

J. Spacecr. Rockets, vol. 8, no. 3, Mar. 1971,
pp. 2713-271.

Ammonia Resistojet.
Laville, M.

French Space Technology, Information
Propaganda Francaises, ed., Centre National
d'Etudes Spatiales (Paris), 1971, pp. 387-392.

Volume 1.

Monopropellant Hydrazine Resistojet.
Muenzer, F. B.

Analysis Task Summary Report, TRW Systems
Group. NASA CR-122347, 1971.
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An Experimental Investigation of Superheated
Subliming Solid Thruster Performance.

Owens, W.L., Jr.

WSS/CI Paper 70-210, July 1971.

Design of High-Performance Resistojets for
Advanced Spacecraft.

Page, R.J.; Short, R.A.

AIAA Paper 71-195, Jan. 1971.

Performance of a 10 mlb Biowaste Resistojet.
Phillips, D.G.

SAE Paper 710769, Society of Automotive
Engineers, Sept. 1971.

Electrotherma) Hydrazine Engine Performance.
Pugmire, T.K.; et al.
AIAA Paper 71-760, June 1971.

Applied Resistojet Technology.

Pugmire, T.K.; Shaw, R.; Enos, G.R.

J. Spacecr. Rockets, vol. 8, no. 3, Mar. 1971,
pp. 63-68.

Life Test Summary and High Vacuum Tests of
10-mlb Resistojets.

Yoshida, R.Y.; Halbach, C.R.; Hill, C.S.

J. Spacecr. Rockets, vol. 8, no. 4, Apr. 1971,
pp. 414-416.

Biowaste Resistojet Propellant System
Biological and Functional Analysis, Task 3.
Bionetics Corp. NASA CR-111977-1, 1972.

Definition of a Resistojet Control System for
the Manned Orbital Research Laboratory.
Douglas Aircraft Co., Inc. NASA CR-130642,
1972.

Space Station Executive Summary.
MDC-G2727, McDonnell-Douglas Astronautics Co.
NASA CR-123719, 1972.

Electrothermal Hydrazine Thruster Analysis
and Performance Evaluation.

Callens, R.A.; Murch, C.K.

AIAA Paper 72-1152, Nov. 1972.

Design Aspects of Resistojets for Satellite
Attitude Control.

Dixon, J.C.; Musgrove, P.J.

J. Br. Interplanet. Soc., vol. 25, no. 10,
Oct. 1972, pp. 585-595.

Fabrication and Preliminary Testing of a 3 kW
Hydrogen Resistojet.

Donovan, J.A.; Lord, W.T.; Sherwood, P.J.
AIAA Paper 72-449, Apr. 1972.
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Proposals for Hydrazine and Ammonia
Resistojet Orbit and Attitude Contro)
Systems for Satellites.:

Earl, A.G.

J. Br. Interplanet. Soc., vol. 25, Jan. 1972,
pp. 31-41.

A Theoretical Study of the Performance of
Resistojet Nozzles.

Edwards, 1.

Ph.D. Thesis, Southampton University,
Sept. 1972.

Energy Losses in Resistojet Nozzle Flows.
Edwards, I.; Jansson, R.E.W.
AIAA Paper 72-455, Apr. 1972.

Monopropellant Hydrazine Resistojet Model
Specification.
Grabbi, R.

TRW Systems Group. NASA CR-122377, 1972.
Development of a Biowaste Resistojet
Propulsion System Propellant Management and
Control Subsystem.

Greco, R.V.; Bliss, J.R.; Wilkinson, H.C.
AIAA Paper 72-448, Apr. 1972.

Resistojet and Plasma Propulsion System
Technology.

Greco, R.V.; Bliss, J.R.; Murch, C.K.;
Clark, K.E.; Kelly, A.J.

AIAA Paper 72-1124, 1972.

Investigation of Biowaste Resistojets for
Space Station Applications.
Halbach, C.R.

Advanced Rocket Technology.
1972.

NASA CR-27123,

High Temperature Biowaste Resistojets Using
Electrically Conducting Ceramic Heaters.
Halbach, C.R.; Page, R.J.; Short, R.A.

AIAA Paper 72-454, Apr. 1972.

Investigation of Biowaste Resistojets for
Space Station Application.

Halbach, C.R.; Page, R.J.; McCaughey, 0.3.;
Short, R. A.

Advanced Rocket Technology.
1972.

NASA CR-112159,

Evaluation of Advanced Component Concepts for
an Integrated Environmental Control/Life
Support Resistojet Control System.

Halbach, C.R.; Arthur, P.D.; Page, R.J.
Advanced Rocket Technology. NASA CR-112104,
1972.
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Investigation of Biowaste Resistojets for
Space Station Applications.
Halbach, C.R.

Advanced Rocket Technology.
1972.

NASA CR-172674,

System Study of Electric Propulsion for
Military Space Vehicles.

Hawk, C.; Baty, R.; Rosen, S.; Quirk, J.
AIAA Paper 72-493, Apr. 1972.

Viscous Effects on Biowaste Resistojet Nozzle
Performance.

Kallis, J.M.; Goodman, M.; Halbach, C.R.

J. Spacecr. Rockets, vol. 9, no. 12,

Dec. 1972, pp. 869-875.

Hydrogen Resistojets for Primary Propulsion
of Communications Satellites.

Lord, W.T.; Parkinson, R.C.; Allen, K.;
Donovan, J.A.; Sherwood, P.J.

RPE-TM-605, Rocket Propulsion Establishment,
July 1972.

A Suggestion for a Versatile Electric
Thruster Comprising Resistojets and Ion
Motors.

Ltord, W.T.

RPE-TR-71-5, Rocket Propulsion Establishment,
Dec. 1972.

Electrothermal Hydrazine Thruster
Development.

Murch, C.K.; Hunter, C.R.

AIAA Paper 72-451, Apr. 1972.

Monopropellant Hydrazine Resistojet
Preliminary Design Task.

Murch, C.K.

TRW Systems Group. NASA CR-122376, Feb. 1972.
Technology Development and Demonstration of a
Low Thrust Resistojet Thruster.

Pfeifer, G.R.
Marquardt Company. NASA CR-112160, 1972.
Technology Development of a Biowaste
Resistojet. Volume 1.

Phillips, D.G.
Marquardt Corp. NASA CR-112149, 1972.
Technology Development of a Biowaste
Resistojet. Volume 2.

Phillips, D.G.

NASA CR-112150, 1972.
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Progressive Attitude and Orbit Correction
with the Aid of Hydrazine — Propulsion
Systems and Their Employment in Europe.
Schmitz, H.; Woidneck, H.

DGLR Paper 72-078, Deutsche Gesellschaft fuer
Luft- und Raumfahrt, Oct. 1972.

Construction of a High-Performance Resistojet
for Satellite Propulsion.

Sherwood, P.J.

J. Br. Interplanet. Soc., vol. 25, Oct. 1972,
pp. 573-583.

Development of a Biowaste Resistojet
Propulsion System.

McDonnel1-Douglas Astronautics Co.
CR-132269, July 1973.

NASA

Electric Propulsion of Space Vehicles.

In: Proc. Electric Propulsion of Space
Vehicles, Institution of Electrical Engineers,
1973.

The Electric Propulsion of Space Vehicles.
Bright, A.W.; Makin, B.
Contemp. Phys., vol. 14, Jan. 1973, pp. 25-38.

Monopropelilant Thruster Performance
Augmentation Heater Development Program.
Bruun, E.R.; Kingsley, T.C.

AFRPL-TR-80-73, Air Force Rocket Propulsion
Laboratory, Feb. 1981.

Performance Testing of a 3 kW Hydrogen
Resistojet.

Donovan, J.A.; Lord, W.T.

Paper RPE-TN-237, Rocket Propuision
Establishment, May 1973.

Current Technology in Ion and Electrothermal
Propulsion.

Finke, R.C.; Murch, C.K.

AIAA Paper 73-1253, Nov. 1973.

Analysis of Near-Earth Missions Using Mixed
Electric Thruster Tug.

Holdaway, R.; Jansson, R.E.W.

In: Proc. Conf. on Electric Propulsion of
Space Vehicles, Institution of Electrical
Engineers (England), 1973, pp. 233-237.

Study of Monopropellants for Electrothermal
Thrusters: Analytical Task Summary Report.
Kuenzly, J.D.; Grabbi, R.

TRW Systems Group. NASA CR-132921, 1973.

Electric Propulsion Status and Development
Plans — NASA Programs — Primary and Auxiliary
Systems.

Lazar, J.

AIAA Paper 73-1143, Oct. 1973.
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Optimisation of Performance of Small
Electrothermal Thrusters Using Polyatomic
Propellants.

Lewin, R.; Edwards, I.; Jansson, R.E.W.
In: Proc. Conf. on Electric Propulsion of
Space Vehicles, Institution of Electrical
Engineers (England), 1973, pp. 161-165.

Monopropellant Hydrazine Resistojet:
Application Design.
Murch, C.K.

TRW Systems Group.

Flight

NASA CR-132763, 1973.
Monopropellant Hydrazine Resistojet: Data
Correlation.
Murch, C.K.

TRW Systems Group. NASA CR-130762, 1973.
The Design and Application of Hybrid
Hydrazine Resistojets.

Stott, D.; Richardson, N.K.

In: Proc. Conf. on Electric Propulsion of
Space Vehicles, Institution of Electrical
Engineers (England), 1973, pp. 156-160.

Survey of Electric Propulsion Capability.
Clark, K.E.
AIAA Paper 74-1082, Oct. 1974.

Resistojet Testing at the Rocket Propulsion
Establishment.

Donovan, J.A.

RPE-TR-74 TR-24, Rocket Propulsion
Establishment, Feb. 1974.

Electric Propulsion in the UK.
Fearn, D.G.
DGLR - Fachbuchreihe, vol. 5, 1974, pp. 22-30.

Theoretical Performance of Ammonia, Hydrogen,
and Biowaste Resistojets.

Jansson, R.E.W.; Edwards, I.

J. Br. Interplanet. Soc., vol. 27, June 1974,
pp. 433-442.

Study of Monopropellants for Electrothermal
Thrusters.
Kuenzly, J.D.

TRW Systems Group. NASA CR-144683, 1974.
Study of Monopropellants for Electrothermal
Thrusters: Design and Fabrication Task
Summary Report.
Kuenzly, J.D.

TRW Systems Group. NASA CR-139017, 1974.
Study of Monopropellants for Electrothermal
Thrusters. Evaluation Test Program Task
Summary Report.

Kuenzly, J.0.

TRW Systems Group. NASA CR-139072, 1973.
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A Short Survey of RPE Work on Electric
Propulsion by Resistojets.

Lord, W.T.

RPE-TR-19, Rocket Propulsion Establishment,
Feb. 1974.

Electrothermal Hydrazine Thruster Development
for Low-Thrust Applications.

Murch, C.K.

In: Properties of Hydrazine and Its
Applications as an Energy Source; Proc. Int.
Conf., Centre National d'Etudes Spatiales
(Paris), 1974, pp. 341-349.

Electro-Thermal Hydrazine Reactor
Development.

Pugmire, T.K.; Davis, W.

In: JANNAF Propulsion Meeting, 1973, vol. 3,
Addendum, Jan. 1974, pp. 17-22. (Also NASA
CR-136739, 1974.)

Performance and Space Application Potentials
of Electrothermal Reactors - Hydrazine
Engines.

Pugmire, T.K.

In: Properties of Hydrazine and Its
Applications as an Energy Source; Proc. Int.
Conf., Centre National d'Etudes Spatiales
(Paris), 1974, pp. 351-371.

The Electrothermal Hydrazine Reactor.

Stott, D.

IAF Paper 74-132, International Astronautical
Federation, Sept. 1974.

Electric Propulsion - Past History and Future
Prospects.

Stuhlinger, E.

AIAA Paper 74-1081, Oct. 1974.

Survey of Electric Propulsion Capability.
Clark, K.E.

J. Spacecr. Rockets, vol. 12, no. 11, Nov.
1975, p. 641.

A Survey of Electric Propulsion Research and
Development in the UK - European Thrustors
for N-S Stationkeeping of Synchronous
Satellites.

Fearn, 0.G.

RAE-TR-75053, Royal Aircraft Establishment,
June 1975,

Feasibility Demonstration of a 5 1b Thrust
Non-Catalytic Electrothermal Hydrazine
Thruster.

0'Connor, T.J.; Davis, W.S.
AFRPL-TR-75-0043, Aug. 1975.
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1977

1977

1977

1977

Cost Optimization of a Re-Supplied
Communications Satellite System with
Mixed-Thruster Electric Propulsion.
Parkinson, R.C.

J. Br. Interplanet. Soc., vol. 28, Jan. 1975,
pp. 26-37.

Electrothermal Hydrazine Reactors.
Pugmire, T.K.
AIAA Paper 75-1244, Sept. 1975.

State of Development and Application of
Catalytic and Electrothermal Hydrazine
Propulsion Units for Trajectory and Attitude
Control of Satellites.

Schmitz, H.D.

RAE-LIB-TRANS-1865, Royal Aircraft
Establishment, Nov. 1975.

Investigation on an Electrothermal Hydrazine
Thruster.

Twardy, H.

IAF Paper 75-036, International Astronautical
Federation, Sept. 1975.

High Performance Electrothermal Hydrazine
Thruster /HiPEHY/ Development.

Grabbi, R.; Murch, C.K.

AIAA Paper 76-656, July 1976.

Noncatalytic Hydrazine Thruster Development -
0.050 to 5.0 Pounds Thrust.

Murch, C.K.; Sackheim, R.L.; Kuenzly, J.D.;
Callens, R.A.

AIAA Paper 76-658, July 1976.

Flow-Field Computation in the Heater and
Nozzle of a Power Augmented Electrothermal
Hydrazine Thruster.

Barber, B.C.

In: ESA Attitude and Orbit Control Systems,
Nov. 1977, pp. 461-470.

Electro-Thermal Hydrazine Thruster
Visualization Study.

Barter, A.J.

In: ESA Attitude and Orbit Control Systems,
Nov. 1977, pp. 471-477.

Development of a Power Augmented
Electrothermal Hydrazine Thruster.

Keyte, G.E.

In: ESA Attitude and Orbit Control Systems,
Nov. 1977, pp. 453-459.

Electrothermal, Noncatalytic Hydrazine
Engine.

0'Connor, T.J.; Davis, W.S.; Pugmire, T.K.
In: The 1976 JANNAF Propulsion Meeting -
vol. 4. CPIA-PUBL-280, Chemical Propulsion
Information Agency, 1977, pp. 305-320.
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Flight Applications of High Performance
Electrothermal Thrusters.

Zafran, S.; Murch, C.K.; Grabbi, R.
AIAA Paper 77-965, July 1977.

Performance Prediction of Power Augmented
Electrothermal-Hydrazine Thrusters.

Hayn, D.; Braitinger, M.; Schmucker, R.H.
AIAA Paper 78-1064, July 1978.

Applications of Power Augmented Hydrazine
Thrusters.

Pugmire, T.K.; Macklis, H.; Sackheim, R.L.
AIAA Paper 78-1065, July 1978.

Construction of a High Performance Resistojet
for Satellite Propulsion.

Sherwood, P.J.

PERME-TR-99, Propellants, Explosives, and
Rocket Motor Establishment, Nov. 1978.

Electrothermal Hydrazine Thruster.
ESA-CR(P)-1466, British Aerospace Dynamics
Group, 1979.

Hydrazine Electrothermally Augmented Thruster
(HEAT).

Finston, R.; Meese, R.A.

AIAA Paper 79-1332, June 1979.

The Next Generation of Spacecraft Orbit
Control Propulsion Systems.

Sackheim, R.L.; Fritz, D.E.; Macklis, H.
AIAA Paper 79-1301, June 1979.

Technical Development Problems of
Electrothermal Hydrazine Thrusters.
valentini, R.; Lecog, M.; Maqueet, J.

In: Space, Space Telecommunications and
Satellite Radio Broadcasting: Objectives for
the Next Decade; Int. Conf., Centre National
d'Etudes Spatiales (Toulouse), 1979, pp.
519-526.

Monopropellant Thruster Performance
Augmentation Heater Development Program.
Bruun, E.R.
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NASA SP-247, 1970.
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Control Subsystem.

Greco, R.V.; Bliss, J.R.; Wilkenson, H.C.
AIAA Paper 72-448, Apr. 1972.

Development and Qualification of the
Propellant Management System for Viking 75
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Dowdy, M.W.; Hise, R.E.; Peterson, R.G.

J. Spacecr., vol. 14, no. 3, Mar. 1977,
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Martin Marietta Corp. NASA CR-165321, 1981.

Low~Cost Titanium Propellant Tankage.

teach, A.E.; Szpakowski, R.J.

J. Spacecr., vol. 20, no. 6, Nov.-Dec. 1983,
pp. 583-588.
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Boehme, R.; Cagle, G.

ARS Preprint 3251-62, American Rocket Society,
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Conference, Sept. 25-28, 1962, Santa Monica, CA
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Fuel Cells Using Storable Rocket Propellants.
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Monsanto Research Corp. NASA CR-54640, 1965.
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Gruneberg, G.; Weddeling, F.

AFSC Conference, 1967, pp. 599-613.
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J. Spacecr. Rockets, voi. 5, no. 11,
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Rankine Cycle Systems Studies for Nuclear
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Pitts, J.H.; Jester, M.H.L.

Proc. 3rd IECEL, Aug. 1968.
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Heller, J.A.; Moss, T.A.; Barna, G.J.
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ed., University of Washington Press, 1972,
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Mattick, A.T.; Hertzberg, A.
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Poeschel, R.L.
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The Induction Coupled Plasma Torch.
Reed, T.B.
J. Appl. Phys., vol. 32, no. 5, May 1961.
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Freisinger, J.; Loeb, H.W.
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Appl. Phys. Ltr., vol. 19, 1971, pp. 508-510.
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IEEE Trans. Plasma Science, vol. PS-10, Mar.
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17th International Electric Propulsion
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Propulsion to Orbit by Ground Based Lasers.
Kantrowitz, A.

Astronaut. and Aeronaut., vol. 10, no. 5, May
1972, p. 4.

Laser Propulsion.
Pirri, A.N.; Weiss, R.F.
AIAA Paper 72-719, June 1972.

Laser Propulsion.
Rom, R.E.; Putre, H.A.
NASA TM X-2510, 1972.

Propulsion by Absorption of Laser Radiation.
Pirri, A.N.; Monsler, M.J.; Nebolsine, P.E.
AIAA J., vol. 12, no. 9, Sept. 1974,

pp. 1254-1261.

Radiant Energy Absorption Studies for Laser
Propulsion.

Caledonia, G.E.; Wu, P.K.S.; Pirri, A.N.
NASA CR-134809, 1975.

Laser ne o -let Engine.

Barchukov, A.I.; Bunkin, F.V.; Konov, V.I.;
Prokhorov, A.M.

JETP Ltr., vol. 23, no. 5, Mar. 1976,

pp. 213-215.

Uses of a Laser Energy Source in Producing a
Reactive Thrust.

Bunkin, F.V.; Prokhorov, A.M.

Soviet Physics - Uspekhi, vol. 19, no. 7, July
1976, pp. 561-573.

Investigation of Beamed Energy Concepts for
Propulsion. Volume 1.

Huberman, M.; et al.
AFRPL-TR-76-66, Oct. 1976.

Laser Heated Rocket Studies.

Kemp. N.H.; Root, R.G.; Wu, P.K.S.;
Caledonia, G.E.; Pirri, A.N.

NASA CR-135127, 1976.

The Fluid Mechanics of Pulsed Laser

Propulsion.

Simons, G.A.; Pirri, A.N.

AIAA 3., vol. 15, no. 6, June 1977,
pp. 835-840.

COW Laser Propulsion.
Legner, H.H.; Douglas-Hamilton, D.H.
J. Energy, vol. 2, Mar.-Apr. 1978, pp. 85-94.
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Laser Propulsion - 1980.
Jones, L.W.
AIAA Paper 80-1264, 1980.

Laser Heated Thruster - Interim Report.
Kemp, N.H.; Lewis, P.G.
NASA CR-161665, 1980.

Laser Heated Thruster.
Kemp, N.H.; Krech, R.H.
NASA CR-161666, 1980.

Measured Molecular Absorptivities for a
Laser Thruster.

Fowler, M.C.

AIAA J., vol. 19, no. 8, Aug. 1981,

pp. 1009-1014.

Simplified Models of (W Laser-Heated
Thrusters.

Kemp, N.H.
AIAA Paper 81-1249, June 1981.

Pulised Laser Propulsion.

Nebolsine, P.E.; Pirri, A.N.; Goela, J.S.;
Simons, G.A.

AIAA J., vol. 19, no. 1, Jan. 1981,

pp. 127-128.

Study of Laser Heated Propulsion Devices,
Part I.

Hofer, 0.C.; Thoenes, J.
LMSC-HREC-TR-D784744, Apr. 1982.

NASA's Laser-Propulsion Project.
Jones, L.W.; Keefer, D.R.

Astronaut. Aeronaut., vol. 20, no. 9, Sept.
1982, pp. 66-73.

A Two-Dimensional Model of the Hydrogen
Plasma for a Laser Powered Rocket.
Keefer, D.R.; Crowder, H.; Elkins, R.
AIAA Paper 82-0404, Jan. 1982.

Orbit Raising and Maneuvering
Propulsion - Research Status and Needs.
Caveny, L.H., ed.

Progr. Astronaut. Aeronaut., vol. 89, 1983.
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