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Abstract:  ESA recently flew an entry, descent, and 
landing demonstrator module called Schiaparelli that 
entered the atmosphere of Mars on the 19th of October, 
2016. The instrumentation suite included heatshield and 
backshell pressure transducers and thermocouples 
(known as AMELIA) and backshell radiation and direct 
heatflux-sensing sensors (known as COMARS and 
ICOTOM). Due to the failed landing of Schiaparelli, 
only a subset of the flight data was transmitted before 
and after plasma black-out. The goal of this paper is to 
present comparisons of the flight data with calculations 
from NASA simulation tools, DPLR/NEQAIR and 
LAURA/HARA. DPLR and LAURA are used to calcu-
late the flowfield around the vehicle and surface prop-
erties, such as pressure and convective heating. The 
flowfield data are passed to NEQAIR and HARA to cal-
culate the radiative heat flux. Comparisons will be made 
to the COMARS total heat flux, radiative heat flux and 
pressure measurements. Results will also be shown 
against the reconstructed heat flux which was calculated 
from an inverse analysis of the AMELIA thermocouple 
data performed by Astrium. Preliminary calculations 
are presented in this abstract. The aerodynamics of the 
vehicle and certain as yet unexplained features of the 
inverse analysis and forebody data will be investigated. 

Introduction: Researchers from the European 
Space Agency’s ExoMars mission recently published 
flight data from the Schiaparelli descent module’s entry 
into the Martian atmosphere [1,2]. The data obtained 
during Schiaparelli’s descent are invaluable for further 
validating models used to design thermal protection sys-
tems for future Mars missions and can be used to com-
plement the data MEDLI measured during the Mars Sci-
ence Laboratory entry in 2012. In order to assess the 
performance of the heat shield, characterize the atmos-
phere and better understand the trajectory, the Atmos-
pheric Mars Entry and Landing Investigations and Anal-
ysis (AMELIA) [3] package led out of the Università 

degli Studi di Padova in Italy was integrated with Schia-
parelli. Due to backshell environments having large un-
certainties with high margins used during spacecraft de-
sign, up to 3x [4], DLR, the German Aerospace Center, 
developed the Combined Aerothermal and Radiation 
Sensor package, called COMARS+, to measure the total 
heat flux, pressure and radiative loads at different back-
shell positions on Schiaparelli [1]. COMARS+ con-
sisted of three combined aerothermal sensors, one 
broadband radiometer sensor and an electronics box. 
The failed landing of Schiaparelli meant it was not pos-
sible to retrieve the complete data package. However, 
communications between the Schiaparelli module and 
the orbiter during entry allowed data to be transmitted 
at ten trajectory points.  

Preliminary Results: Figure 1 shows the locations 
of the various COMARS sensors. More detail will be 
provided in the final paper; for the abstract, preliminary 
results are presented in Figure 2. Figure 2 shows a com-
parison of the total heat flux calculated by DPLR and 
NEQAIR with the COMARS 1 flight data and inverse 
analysis as performed by Pinaud et al. [3].   The prelim-
inary unmargined simulation results shown in Figure 2 
generally over-predict the flight data and show trends 
similar to the inverse analysis. From these initial com-
parisons, it is clear that valuable flight data were gath-
ered by both COMARS and AMELIA, even though 
some of the data were lost to radio black-out.  

 
 
 

 
Figure 1. Location of COMARS sensors [1] 
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Figure 2. Preliminary comparison of simulations of total 
heat flux for COMARS 1 including the inverse analysis 

from [3].  
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