
HISTORY OF FISSION PROPULSION
•  Leo Szilard- 1932

“ Only through the liberation of atomic energy
could we obtain the means which would enable
man not only to leave the Earth but also to leave
the Solar System.”

see P. 25 in “ The Making of the Atomic
Bomb”, Richard Rhodes, Simon & Shuster,
NY, 1986
------------
‘Traditional’ Exploratory Work

•  R. Serber, July -1946
“ The Use of Atomic Power For Rockets”, 
Douglas Aircraft Co. Report, July 1946

•  H. S. Tsein - 1947
  Lecture at MIT on H2 cooled graphite cores

•  See References - Appendix A for 1946 -55

•   April 1955 - Nuclear Propulsion Division 
established  -LANL (AF/AEC)

•   See history on the nuclear rockets ( R. J. 
Bohl et. al., P. 467 in Space Nuclear Power
Systems,  Ed. M. S. El Genk and M. D. Hoover, 
Orbit Books, Malabar, FL.,1988

•  See G. L. Bennett et. al., in "A Critical Review
of Space Nuclear Power and Propulsion 1984-
93"  American Inst. Phys., New York (1994)







• ht tp: / /www.fas .org/nuke/space/ l inks .htm

Nuclear Thermal Propulsion
--------------------------------------------

•  KIWI -A  7/59-Oct 1960, 3 tests up to 100 MW

•   KIWI -B, 12/61 –8/64, ( 5 tests up to 1020 MW)

•  KIWI-TNT, tested to destruction, Jan1965

•  Phoebus, 6/65-6/68 (3 tests up to 4100 MW)

• Westinghouse and Aerojet started in 1960 to
develop a flight version of KIWI into a Nuclear
Engine for Rocket Vehicle Application (NERVA)

•  NERVA Reactor Experiments (NRX) , 9/64 –12/67
( 5 Tests - 1200 MW for 60 mins)

•  Experimental Engine Test (XE) into vacuum, (28
starts and stops), March 1969

•   Pewee -I, Dec 1968, 500 MW, 40 min, test of
Phoebus and NRX fuel elements

•   Final Fuel Element test, Nuclear 
Furnace, June 1972, 44 MW for 108 min
Spent ≈ 1 $B over the period 1959-1972

Achievements of the ROVER/NERVA Program
Biggest ••••Phoebus 2,

4086 elements,
       4100 MW







Highest Thrust••••Phoebus 2A
930 kN

H2 Flow Rate••••Phoebus 2A
120 kg/s

Specific Impulse•••Pewee
≈ 838 s

Minimum Reactor •••Phoebus 2A
Specific Mass 2.3 kg/MW

Smallest •••• Nuclear Furnace
   49 elements,
   44  MW

Hottest•••• Pewee
 2,550 ° K exit gas
 2,750 °K fuel

Longest Lived ••••Nuclear Furnace
    109 min

Highest Power Density •••• Pewee-
1.3 MW/ fuel element-5,200 MW/m3(fuel)

Greatest Number of Restarts•••XE
28
































