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Background

» Supercritical carbon dioxide power cycles offer
high efficiencies over 50% with a compact
footprint

* End seals are a particular concern [1]

Goal

Improve seal prediction techniques for sCO, seals
through experimental validation of existing codes
and CFD to maintain high cycle efficiencies

Methodology

Compare seal leakage predictions from a bulk flow
code and CFD against experimental results for three
seal types: smooth, labyrinth, and hole pattern

Test Matrix Development

* Reviewed existing sCO2 facilities and planned
power cycles to find relevant compressor inlet
conditions

* Pressure ratio of 3 planned for each test

[Cl] [Fl [MPa] [PSIA] [MPa] [PSIA]
3222 90 758 1100 2.53  366.7
3222 90 827 1200 2.76 400
3222 90 896 1300 2.99 4333
37.78 100 7.58 1100 253 366.7
37.78 100 827 1200 2.76 400
37.78 100 896 1300 2.99 4333
4333 110 758 1100 253 366.7
4333 110 827 1200 2.76 400
4333 110 896 1300 2.99 4333

RotorLab+ Experimental Set-up
» DamperSeal, a seal analysis software + Back-to-back annular seals
developed by ROMAC, uses Hirs bulk flow * Max Speed: 10,000 RPM

theory to examine the properties of smooth and
hole pattern seals
* Inputs provided to the software include: shaft
speed, inlet pressure and temperature, outlet
pressure, gas viscosity, and compressibility
factor.
* Primary outputs are leakage rate and rotor
power loss
Results
» DamperSeal uses a single compressibility factor
value to compute leakage and power loss
» Compressibility factor greatly changes around
the critical point, thus a sensitivity study was

* Max Working Pressure: 1500 psi
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