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Combined Heat and Power (CHP) Market N=]|NATIONAL

Size, Scale, and Baseline Engine Performance

« 2.3 GW of gas turbine CHP <20MW in the U.S.

 NETL market study
« Cumulative growth of 637 MW GT CHP over 5 years
« Large growth for universities and hospitals
« 5-10 MW target market

« NETL baseline engine model’
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https://www.netl.doe.gov/energy-analysis/details?id=7a64f776-2f08-40f3-955d-7f63d42f4a4c
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Pressure Distribution

Temperature Distribution (Cooled Turbine-Generic CHP Engine)

(Cooled Turbine-Genetic CHP Engine)
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https://www.netl.doe.gov/energy-analysis/details?id=7a64f776-2f08-40f3-955d-7f63d42f4a4c

What IF. .. Advanced Cooling Could

Increase Turbine Temp. (T.,) Oy 100°C%¢
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https://www.netl.doe.gov/energy-analysis/details?id=7a64f776-2f08-40f3-955d-7f63d42f4a4c
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Screening AM Cooled Airfoils234

Measure Cooling Performance Curves for Baseline and Advanced Designs
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2) Vane (baseline)
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Symmetric NACA-0024 shape
Tested airfoil designs at 650K

Re ~ 90k
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https://www.netl.doe.gov/energy-analysis/details?id=6132030e-479b-45f1-beb9-c6b03312ea7d
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Scale Cooling Designs To a Realistic Airfoll N=|NATON
Shape and Test at Re.~1,000,000 TLJiasorarory
Penn State steady flow cascade facility |

independently controls Mach & Reynolds number
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National Experimental Turbine (NEXT) N=
Cooling Designs TL)ASERRISR

Penn State University testing baseline and two advanced AM designs

Baseline Incremental Impingement NETL Double Wall
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Potential benefits of integrating AM internal cooling concepts into airfoils

« Impact of cooling technologies on CHP plant performance is significant
« ~ 2 percentage points in efficiency
« GHG reduction

« 45% reduction relative to separate boiler/power generation configuration
« ~10% reduction relative to conventional state-of-the-art GT CHP in 5-10 MW size range

« Addifively manufactured (AM) internal cooled airfoil designs are promising
« Screening tests > 50% reduction in coolant flow

« Current Status/Future work
« AM designs have been scaled to NEXT airfoil shape
« Testing in progress at Penn State University's high-speed cascade test facility
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This report was prepared as an account of work sponsored by an agency of the United States Government. Neither
the United States Government nor any agency thereof, nor any of their employees, makes any warranty, express or
implied, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not infringe privately owned
rights. Reference herein to any specific commercial product, process, or service by frade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring
by the United States Government or any agency thereof. The views and opinions of authors expressed herein do not
necessarily state or reflect those of the United States Government or any agency thereof.

Questions

CONTACT:

VISIT US AT: www.NETL.DOE.gov Doug Straub

Douglas.Straub@netl.doe.gov
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