Ceramic/Metallic Heat Exchanger Development

Anthony F. Litka
Acumentrics Corporation
20 Southwest Park, Westwood MA 02339
www.acumentrics.com

Project Objective
Metallic Ceramic , , , Recuperator Specification
Advantages Disadvantages Advantages Disadvantages Combine ceramic and metalllc. heat exc.hanger
cores to produce a low cost, high effectiveness, - Exhaust Inlet Temperature — 800 - 950 C

-Manufacturability ~ +High Cost *Low Cost Materials . Thermal Shock recuperator for cathode air preheating + Air Outlet Temperature — 725 - 800 C
«Extended Surface  <Fouling/Oxidation  <High Temp Stability » Effectiveness — >85%
» Compactness » Single Casting « Total Pressure Drop — 1250 Pa
« Thermal Shock » Equal Air and Exhaust Flowrates

\ Hybrid / Cross Flow o  Air Flow — 150 Ipm per kWe

Ceramic Section

Advantages

Metallic Sections Tested

«Low Cost Materials Throughout
* Modular Manufacture
» Temperature Gradients on Ceramic are Reduced : I i j Airln
*Materials Optimized for Temperature =
* Thermal Expansion Unrestrained \
Counter Flow
Metallic Section

Preheated Air Exhaust from
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Passage Heat Transfer
Width Area (cm”2)
(mm)
Core 1 7.0 810
Core 2 3.3 1425

Ceramic Section Testing

Foil Recuperator Manufactured by Catacel
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Ny - Designed, manufactured and tested ceramic heat transfer cores S| BO e T ds0 | TS 200 8062|087
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00 « Completed the detailed design of a cross flow ceramic / counter flow o | 222 | 221 | s00 | 63 | o4 | 206 | 614 | 21 | 0874
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o // metallic hybrid recuperator 2 | 204 | oiz | see | e | e | ts5 | ;2 | m | osz
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§ 650 | — = « Manufactured and tested prototype 1 kW hybrid recuperators 14 | 264 | 288 | 63 | 455 | ea1 | 1o2 | as9 | 21 | o057
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2 + 200 spm Gore 2  Developed heat exchanger models i S
= 600 o slpm Core : ' ' 1
3 / o E o  Evaluated recuperator designs which are compatible with a Acknowledgements
< slpm Core 1 .
550 ? S0 om Gore replaceable” cell bundle design « This work performed under contract DE-FG02-06ER84590
« Developed manufacturing techniques and tested heat exchangers « Thanks to Robin Ames at DOE - NETL
e w0 w0 o oo oo capable of integrated stack cooling and cathode air recuperation  Thanks to the staff at Blasch Precision Ceramics and Catacel
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