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Figure 1: High temperature non-equilibrium flow phenomena around a capsule 

 

  

 

 
Fig. 2: Selected SACOMAR trajectory points [2]. 
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Fig. 3: Computed stagnation line temperature for TP1 (left) and TP2 (right) [3].  

 
Table 1: Temperature model of different codes [3] 

 
 
 

 
Fig. 4: Heat flux rates to the same model computed with different codes                         

for TP 1 (left) and TP 2 (right) [3]. 



SACOMAR                                                                                           Figures and tables - Page 3 of 60 

Table 2: Computed heat fluxes with different codes [3] 

 
 

Table 3: EXOMARS test matrix [4] 

 
 

 
Fig. 5: Test model geometries [24] 
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Fig. 6:  Hybrid CFD Mesh around SACOMAR wind tunnel test probe (and 

MatchingTAU-Code Result Compared to Experimental Schlieren Image, 
Solution for HEG Test Condition Mach 6.86, after One Adaptation Cycle) 
[21][8]. 

 

 

 
Fig. 7: Shock stand-off distances for the IT-2 regimes 1,2 and 3 [9][21]. 
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. 
Fig. 8: Measured and computed heat flux rates for different surfaces                                     

in the Martian high enthalpy flow of the IPG-4 facility [10][22]. 

 
Fig. 9: Experimental and numerical heat fluxes (left) and Pitot pressures (right) at 80 

mbar condition in the U-13 facility of TsNIImash [11][23].  
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Table 4: Comparison of heat flux measurements [12]. 

Test condition Model diameter Pitot pressure Heat flux rate [kW/m2] 
[mm] [hPa] HFM Calorimeter 

Slug Water-cooled 
FC-1 100 20 891 640  

50 20 1091 740 830 
50 80 - 1380 1680 

FC-2 100 20 518 355  
50 20 694 440 570 
50 80 - 630 1000 

 

 

 

 
Fig. 10: Temperature profile 3 mm in front of the 100 mm model at test condition 

FC-1 [12]. 
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Fig. 11: Results from DLAS measurement at flow condition FC-1 [12]. 

 
 
Table 5: Test matrix for code-to-code validation [3]  
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Fig. 12: Pressure and temperature contours around the larger probe at TP 1 [17]. 

 
Fig. 13: Species concentrations in the shock layer of the larger probe at TP 1,           

non-catalytic (left) and equilibrium (right)[17]. 

 
Fig. 14: Density (left) and temperature (right) profiles along the stagnation line of the 

larger probe at TP 1 [17]. 
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Fig. 15: Pressure contours and streamlines (left) and mass concentration (right) for 

the larger probe at TP 1 [18]. 

 
 

 
Fig. 16: Computed heat flux distribution over the surface of the larger probe at TP 2 

[18]. 
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Fig. 17: Temperature evolution along the stagnation line of a non-catalytic surface, 

larger model at TP 2 [19]. 

 
Fig. 18: Heat flux distribution over the non-catalytic surface,                                      

larger model at TP 2 [19]. 
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Fig. 19: Translational temperature distribution (DSMC computation by the SMILE 
code) around the larger model at TP 2 [20] . 

 
 

Fig. 20: Evolution of translational, rotational and vibrational temperatures along the 
stagnation line of a non-catalytic surface, larger model at TP 2 [20]. 
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Fig. 21: Comparison HEG Condition lp , Non Catalytic and Fully Catalytic 

Calculation vs. Test Results [8][21].  
 

 
Fig. 22: Comparison HEG Condition hp, Non Catalytic and Fully Catalytic 

Calculation vs. Test Results  [8][21]. 
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Table 6: CO surface recombination coefficients determined using novel catalysis 
model [22] 

 
 
 

 
Fig. 23: Relative stagnation point heat flux rate for different recombination 

probabilities [23]. 
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Fig. 24: Measured and computed Pitot pressures for FC-I conditions in L2K [21] [24].  

 
Fig. 25: Measured and computed free stream temperature profiles for both FC-I and 
FC-II flow conditions in L2K [12][24].  
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Fig. 26: Measured and computed temperature profiles in the shock layer 6 mm from 
the surface of the model with 100 mm diameter at 380 mm from the nozzle exit and 
FC-1 [12][24].  
 
Table 7: Measured and computed heat fluxes in L2K [12][24]  
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