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Background
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Why enthalpy is important – materials response modeling

For an inviscid adiabatic flow total enthalpy is conserved

Inference of total enthalpy from calorimetric 

measurements (Fay-Riddell) [Profiles]

Inference of total enthalpy from energy loss in the system
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Arc Jet Operation
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Bulk Enthalpy Correlations

• 1964 Winovich

For enthalpies 2.3-23 MJ/kg

• 1993 Shepard, Milos, Taunk

Sonic Flow Parameter (units of s/m):
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Goals/Motivations

• Does C depend on argon content?

• How does a dimensionally correct calculation 
compare with the current calculations?

• How does a dimensionally correct calculation 
compare with a different enthalpy calculation?
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Method
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Results:

• The constant, C, varies, but not as a function of argon. It 
approaches a normal distribution.
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Results:

• The constant, C, varies, but not as a function of add air 
content of flow field (absolute or percent)
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• The constant, c, does not vary as additional uncertainty is 
introduced in EB2 calculations
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Results

• Enthalpy by 
Energy Balance 
(EB2) 
comparison

• All methods 
show similar 
agreement
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Results
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• The three 
methods are 
nearly 
equivalent 
over large 
range of σ
when 
confidence is 
introduced.



Summary and Conclusions

• We can find one value of C and it does not 
depend on the argon in the flow 

– or the amount of add air, or correlate with EB2 
Uncertainty

• The dimensionally correct calculation is at least 
as accurate as existing calculations

– compared to EB2 data

• These results apply to the NASA Ames Arc Jet 
Facilities

– Applicability to other facilities has not been studied
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