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Background

 RTI International is developing 
a CO2 capture system for 
natural gas (NG) and coal-
fired power plants 

 New operative chemical is 
promising, but the system 
needs further validation before 
future scale-up.

 Current testing is at bench 
scale.
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Presenter
Presentation Notes
For a good part of the last decade, RTI has been developing a carbon capture system to reduce CO2 emission from coal and natural gas power plants flue stacks.The process setup is based on existing technology, but the new and more efficient operative chemical component is unique and it must be tested and scaled from the ground up.Presently, the testing is at the bench-scale, though this is more a categorical than literal description since the system is the size of a small building and growing.

https://www.gettyimages.com/detail/photo/industrial-factory-chimney-emitting-smoke-and-gas-royalty-free-image/1206052423?adppopup=true


Carbon Capture Demonstration Unit Addition Goals
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 Improve the system fidelity 
in representing actual 
operating condition

 Switch from simulated to 
real flue gas

 Add small-scale coal and 
NG burners

 Where do we put the 
burners?

 How do we integrate them 
with the existing system?

Presenter
Presentation Notes
To prove the system is viable for the next scale of testing, the system needs to be modified to be a more accurate representation of the full-scale.One of these modifications is to increase the fidelity of the flue gas compositionCurrently, the system uses simulated flue gas, or bottled flue gas constituent gases mixed to imitate the composition of the real thing.To increase accuracy, we are using gas from small scale coal and NG burners.The questions I was tasked with helping to answer are: Where do we put them in our exiting facility? How do we integrate them with the existing system?

https://www.gettyimages.com/detail/photo/fire-in-stove-royalty-free-image/1180261651


Burner Addition Placement
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o Test facility rough 
3D model

o Used to place 
burner system and 
size shed

Energy Technology 
Design Facility—test 
stand primary 
housing

Burner addition

Presenter
Presentation Notes
For burner and supporting system placement, the primary deliverable was a model of the facility with most of the detail focused on the area where the burners will be installedThis is not only useful for this project but is one of the first building-scale 3D models of the facility, so hopefully it will continue to serve as a tool for the team once installation is complete.



Burner Addition Layout
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o Burner addition layout 
subassembly

o Used to determine 
component placement 
within allocated space

o Interconnects not 
shown

Blower NG Burner Coal Burner
Direct Contact Cooler

Presenter
Presentation Notes
The model shown is the burner addition at a zoomed in scale. This model was used in the larger placement assembly as well as for determining system placement in the allocated space.From left to right, the systems are:-Blower -> moves flue gas from the DCC to the CO2 capture system and exhaust stack-Direct contact cooler (DCC) -> reduces the temperature of the flue gas and removes some contaminants-Natural gas burner (mounted to the wall) -> provides NG flue gas-Heater (also mounted to the wall) -> serves as a heat sink for the boilers-Ash bin -> holds ash from the coal boiler-Coal burner (labeled boiler) -> provides coal flue gas-Coal bin -> provides fuel for the coal burner



Additional Deliverables
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o Cumulative design and 
installation document
• Compiled information 

from supplier 
documentation

• Record of design 
decisions

o Supporting spreadsheets
• Emission predictions to 

determine CO2 and 
contaminant output

• Heat sink performance
• Pipe sizing calculations for 

designing interconnects

Presenter
Presentation Notes
In addition to the CAD model, I generated other deliverables in the form of design documentation.This is essentially the information required to make sense of and apply the CAD drawings.These were created both by compiling information from existing sources as well as my own calculations using spreadsheets.These items will probably not be finalized until after I leave, but they cover all that I have worked on this summer and are a good step forward for recording the current designs.
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Presenter
Presentation Notes
Extra special thanks to Lucas – as you all probably know, interns have been telecommuting, so I was never able to be physically present around the devices and buildings I modeled. Lucas was out at the test facility with a tape measure and camera helping me go from having no idea what the test stand looked like to a reasonably accurate 3D model.



Image Sources

o Exhaust stack: 
https://www.gettyimages.com/detail/photo/industrial-factory-
chimney-emitting-smoke-and-gas-royalty-free-
image/1206052423?adppopup=true

o Burning coal: https://www.gettyimages.com/detail/photo/fire-
in-stove-royalty-free-image/1180261651

o 3D models and their images were created by the presentation 
author.
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Presenter
Presentation Notes
Image sources:Exhaust stack: https://www.gettyimages.com/detail/photo/industrial-factory-chimney-emitting-smoke-and-gas-royalty-free-image/1206052423?adppopup=trueBurning coal: https://www.gettyimages.com/detail/photo/fire-in-stove-royalty-free-image/1180261651Calculator: https://www.gettyimages.com/detail/photo/accounting-account-calculator-and-pen-royalty-free-image/1163125819

https://www.gettyimages.com/detail/photo/industrial-factory-chimney-emitting-smoke-and-gas-royalty-free-image/1206052423?adppopup=true
https://www.gettyimages.com/detail/photo/fire-in-stove-royalty-free-image/1180261651


Thank you
Contact: Will Hitchcock | email: internships@rti.org
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