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Task
• Update NPSS - FPT tables for 2-phase properties
Plan
• Utilize methods developed by NASA Marshal to develop system for 

two phase property lookup near the dome. 
Nguyen, Martin, “AN INTERPOLATION METHOD FOR OBTAINING THERMODYNAMIC PROPERTIES NEAR SATURATED LIQUID 
AND SATURATED VAPOR LINES”, 52nd JANNAF Propulsion Meeting, NASA ID-20040075672, Feb. 2004.

• Make use of CoolProp for thermophysical properties
• Does not handle mixtures

• Create a suite of variables needed for 2-phase heat transfer.  



Grid development
• 2 table system : pressure (P) to enthalpy (H)

• Table 1 : Saturation lines 
• Table 2 : all other data

• Create grid minimizing number of points, Set minimum error 
tolerance, reduce points until this error tolerance is hit. 



Grid development

Finer grid in both P and H near critical point.

Table 1 Table 2



Interpolation method
Inside Dome : 

Calculate Quality then use 
linear interpolation between 
the saturation lines.

Outside Dome,  near saturation 
line : 

linear interpolation replacing  
points within the dome with 
saturation line numbers

Outside Dome :   
linear interpolation 
between the 4 
surrounding points



Parameter List : High-Level Interface — CoolProp 6.6.0 documentation

http://www.coolprop.org/coolprop/HighLevelAPI.html#parameter-table


Parameter List : High-Level Interface — CoolProp 6.6.0 documentation

Coolprop can also obtain derivatives using its 
syntax : what derivatives are needed?

𝜕𝜕𝜕𝜕
𝜕𝜕𝑃𝑃

 𝜕𝜕𝜕𝜕
𝜕𝜕ℎ

 and
Needed in energy balance 
equations for finite-volume 
methods  

http://www.coolprop.org/coolprop/HighLevelAPI.html#parameter-table
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