
Heat Transfer Studies for Mars Research 
and Hardware development

The quest about the habitability of present day Mars is still an open challenge and a crucial aspect for future human
space exploration. To tackle this, the HABIT (HabitAbility: Brines, Irradiance and Temperature) instrument, that will be
part of the ESA/Roscosmos ExoMars 2020 Surface Platform, will characterize the habitability of the landing site in terms
of Ultra-Violet (UV) radiation, air and ground temperature, as well as liquid water availability and in-situ atmospheric
water extraction usage.

The thermal ranges and the heat fluxes on the surface of Mars are critical parameters for the habitability of the near
surface. The correct characterization of the wind and heat fluxes on Mars are important for:

• Operational performance of spacecraft platforms on surface.

• Scientific interpretation of sensing element measurements for valid results and conclusions.

• The most critical phase of Mars landed missions, namely the entry-descent and landing phase.

To investigate this, the HABIT instrument includes three Air Temperature Sensors (ATS) whose hardware is similar to the
ones previously used on the Rover Environmental Monitoring Station (REMS) instrument of the Mars Science Laboratory
(MSL) Curiosity rover, that has now been operating on Mars for more than 4 years.

The thermal environment in the vicinity of a landed spacecraft is contaminated by the platform. A novel method has
been proposed to investigate the original unperturbed Martian conditions discarding the local contamination effects.
By resolving the energy balance equation in temperatures over the three HABIT ATS we will retrieve the fluid
temperature Tf and the known as m-parameter directly related with the heat transfer coefficient and sensitive to
variations in wind density and velocity field [1].
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HABIT instrument configuration at the ExoMars 2020 Surface Platform.

Heat transfer calculations of thermaly contaminated 
Surface Platform environment at Mars conditions.

Comparison between m-parameter and the 
wind speed measured by REMS on Mars over 

1300 sols [2].

Heat transfer distributions over the Air 
Temperature Sensors at Mars conditions [3].
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ExoMars 2020 Rover and Surface Platform.


