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The Basis: A Nuclear Heat Source

» Heat produced from natural alpha (a)

0234 particle decay of Plutonium (Pu-238)
y g @ \ « 87 .7-year half-life
' « Small portion of heat energy (6%-30%)
5.8 MeV converted to electricity via passive or

{
@ a (He-4)

dynamic processes
* Thermoelectric (existing & under
development)
» Stirling (under development)
» Brayton, TPV, etc. (future candidates)

+ Waste heat rejected through radiators
— portion can be used for thermal
control of spacecraft subsystems
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Radiator Assembly
GPHS-Radioisotope Thermoelectric Generator (RTG)



Recent and Planned RPS Units

Multi-Mission RTG
(MMRTG)

SNAP-19
* Ph-TelTAGS
thermoelectrics

* 40.3 Watts (BOM) . pe
- 5.2 % eff. 3 Welkg Advanced Stirling

Radiocisotope Generator

* Nimbus B-1/1l (ASRG)
* Pioneer 10 & 11

*\iking 1 & 2

* Mars Science Lab (MSL)
* (Other missions

1980 1990 2000

Pl Multi-Hundred Watt
et (MHW) RTG

* Si-Ge thermoelectrics

* 39.7 dia x 58 4 long {cm)
* 158 We (BOM)

* 6.6 % eff, 4.2 Welkg

GPHS RTG

* Si-Ge thermoelectrics

* 42 7 dia x 44 .9 long (cm)
= 292 We (BOM)

* 6.8% eff, 5.2 Welkg

* Galilzo
*LES 549 * Ulysses
*Voyager 1 & 2 * Cassini

* New Horizons
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“Grand Tour” missions to the outer region of solar system.
These missions were launched in 1977 and named “Voyager 1/2"
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Voyager 2 Observations of Solar Wind Ram Pressure (107-9 Pa)
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Voyager 2 Observations of Solar Wind Ram Pressure (107-9 Pa)
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Voyager 2 Observations of Solar Wind Ram Pressure (107-9 Pa)
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Voyager 2 Observations of Solar Wind Ram Pressure (107-9 Pa)
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Voyager 2 Observations of Solar Wind Ram Pressure (107-9 Pa)
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Voyager 2 Observations of Solar Wind Ram Pressure (1079 Pa)
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Along Sun-V1 Line ips_B11year 0.00
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Along Sun-V1 Line ips_B14year 35.18
speed (50 km/s), density (0.02/cc), magnetic field (0.5 ¢ G), pressure (0.014 pPa)
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Along Sun-V1 Line ips_B11year 0.00

speed (50 km/s), density (0.02/cc), magnetic field (0.5 ¢ G), pressure (0.014 pPa)
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Time Variations of R_VIHP(blue) & R_V2HP(orange)
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OMNI Solar Wind Ram-Pressure at 1 AU
27day average unit:nPa
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OMNI Solar Wind Ram-Pressure at 1 AU
27day average unit: nPa
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Scale of the Heliopause along Sun-V1 (blue)and Sun-V2 (orange) Lines
and Voyager Tragectories unit: AU
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