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Project Motivation iy

SOUTHWEST RESEARCH INSTITUTE'

capture has a significant compression penalty
nigh as 8 to 12%.

pressure around 1,500 to 2,200 psia for

Ine transport or re-injection.

A Based on a 400 MW coal plant, the typical flow rate
IS ~600,000 to 700,000 lom/hr.

A Project goal: Double-digit reduction of compression
power for CO, capture.

A Many thermodynamic processes studied.
A Several challenges with the application discussed.



A Phase | (Completed in 2007)

I Perform thermodynamic study to identify
optimal compression schemes

A Phase Il (Completed in 2010)

I Test Rig testing of two concepts:
Alsothermal compression (complete)
ALiquid CO, pumping (complete)

A Phase Il (Kicked off 2nd Qtr 2011)

I Pilot scale compression plant
I 55,000 lom/hr
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Compression Technology Options for Waste CO2 Streams
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Optimal solution utilizes inter-stage cooling
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Integrally Geared

Isothermal Compressor

integrally gearad compressor

Courtesy of MAN 1 ssparate cooler

Integrally geared can achieve near
iIsothermal compression

Can contain up to 12 bearings, 10 gas
seals plus gearbox

Typically driven by electric motor
Impellers spin at different rates

Maintain optimum flow coef.

A

Single-Shaft Multi-stage
Centrifugal Compressor

Courtesy of Dresser-Rand

Multi-stage centrifugal proven reliable
and used in many critical service
applications currently (oil refining, LNG
production, etc.)

Fewer bearings and seals
I (4 brgs & seals for 2 body train)

Can be direct driven by steam turbine
Southwest Research Institute
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Phase 2 Project Goals

muCHINERY

SOUTHWEST RESEARCH INSTITUTE'

A Develop internally cooled compressor stage
that:
I Provides performance of an integrally geared
compressor

I Has the reliability of a in-line centrifugal
compressor

I Reduces the overall footprint of the package

I Has less pressure drop than a external
Intercooler

A Perform qualification testing of a refrigerated
Iqu“d COZ pump Southwest Research Institute
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A Investigate an
Internally-cooled “
compressor concept
I Red - CO, flow path
through compressor
stage

I Blue - Liquid cooling In
the diaphragm

I Grey - Solid &

Southwest Research Institute
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Conjugate Heat Transfer CFD Model

A Predicted temperature in return channel with
and without internal cooling.

Without Heat Transfer With Heat Transfer

Total Temperature in Stn Frame
(Contour 1)

— 5.680e+02
5.645e+02
.610e+02
.575e+02
.540e+02
.505e+02
.470e+02

.435e+02

. 400e+02

. 365e+02

. 330e+02

Southwest Research Institute
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