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Electric motors that run in pure 
oxygen must be sealed, or “canned,” for
safety reasons to prevent the oxygen from
entering into the electrical portion of the
motor. The current canning process in-
volves designing a metallic barrier
around the rotor to provide the separa-
tion. This metallic barrier reduces the
motor efficiency as speed is increased. In
higher-speed electric motors, efficiency is
greatly improved if a very thin, non-
metallic barrier can be utilized. The bar-
rier thickness needs to be approximately
0.025-in. (≈0.6-mm) thick and can be
made of a brittle material such as glass.
The motors, however, designed for space
applications are typically subject to high-
vibration environments.

A fragile, non-metallic barrier can be
utilized in a motor assembly if held in
place by a set of standard rubber O-ring
seals. The O-rings provide the necessary
sealing to keep oxygen away from the
electrical portion of the motor and also
isolate the fragile barrier from the harsh
motor vibration environment. The com-
pliance of the rubber O-rings gently con-
strains the fragile barrier and isolates it
from the harsh external motor environ-
ment. The use of a non-metallic barrier
greatly improves motor performance, es-
pecially at higher speeds, while isolating
the electronics from the working fluid
with an inert liner. 
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The addition of the Multi-Mission Ra-
dioisotope Thermoelectric Generator
(MMRTG) to the Mars Science Labora-
tory (MSL) Rover requires an advanced
thermal control system that is able to both
recover and reject the waste heat from the
MMRTG as needed in order to maintain
the onboard electronics at benign tem-
peratures despite the extreme and widely
varying environmental conditions experi-
enced both on the way to Mars and on the
Martian surface (See figure).

Based on the previously successful Mars
landed mission thermal control schemes,
a mechanically pumped fluid loop
(MPFL) architecture was selected as the
most robust and efficient means for meet-
ing the MSL thermal requirements. The
MSL heat recovery and rejection system
(HRS) is comprised of two Freon (CFC-
11) MPFLs that interact closely with one
another to provide comprehensive ther-
mal management throughout all mission
phases. The first loop, called the Rover
HRS (RHRS), consists of a set of pumps,

Multi-Mission Radioisotope Thermoelectric Generator 
Heat Exchangers for the Mars Science Laboratory Rover
These heat exchangers can be used in any application in which heat loads must be
simultaneously collected and rejected from opposite sides of the same structure. 
NASA’s Jet Propulsion Laboratory, Pasadena, California 

MSL Rover in Stowed Cruise Configuration showing HXs positioned on both sides of finned MMRTG.
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