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Purpose & Objective

• Historically, Cryogenic Tank Pressurization is either modeled 
by a single node using Fluid System Code (GFSSP & ROCETS) 
or by high fidelity Navier-Stokes code (FLUENT or CFX).

• Use of multi-node modeling using Fluid System code has 
not been explored. The main purpose of this paper is to 
describe a multi-node system modeling of cryogenic tank 
pressurization in GFSSP

• In recent years, a test program has been conducted at 
NASA/MSFC to measure boil-off of cryogenic liquid 
propellant in a flight tank to support United Launch 
Alliance’s IVF (Inter Vehicular Fluid) program where boil-off 
propellants are used to pressurize the tank

• The model results have been compared with test data
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Program Structure & Numerical Scheme



Review of Tank Pressurization Model
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• In Liquid Propulsion System, accurate modeling 
of Cryogenic Tank Pressurization is needed to 

a) Ensure safe operation of the turbo-pump
b) Estimate amount of pressurant requirement
c) Estimate boil-off of Liquid Propellant

• Cryogenic Tank Pressurization model must 
account for

a) Heat Transfer between ullage and wall
b) Heat Transfer between ullage and liquid propellant
c) Evaporative mass transfer between liquid propellant and 

ullage



Review of Tank Pressurization Model
Zero Dimensional Model
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Zero Dimensional Model Results
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One Dimensional Self-Pressurization Model of Cryogenic Tank
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Results of Self-Pressurization Model
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Integrated Vehicle Fluid System Overview
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Test Program at MSFC
Flight Tank provided by ULA
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