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2. Motivation
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Figure 1: Combustion efficiency with respect to the flue gas temperature before heat
recovery; Practical performance for different types of heat recovery [from Handbuch der Brennertechnik fir

Industriedfen, Winning J. G., Milani A. (Eds.), Vulkan, Essen, 20

Figure 2: State of the art: typical burners of NOXMAT GmbH and WS GmbH with ceramic heat
exchanging parts
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3. WP 1000 - Basic heat exchanger design and optimization

Geometry 01 Geometry 02 Geometry 03
3600 Loops /m?2 7200 Loops/m? 5000 Loops/m?

Loop: R=8mm / D=1mm Loop: R=8mm / D=1mm Loop: R=8mm / D=1mm

Figure 3: Different basic designs/arrangements of heat enhancing elements
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Figure 4: Result of a simulation with 3600 loops/m?, here velocity field

Figure 5: Metal-loop structure for first validations test



4. WP2000 - Material and process development
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Figure 7: Polymer spinning of compounding trials of 75 % PP and 25 % SiC; Polymer spinning pilot and
ESEM micrographics of the produced monofilaments
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Figure 8: Rendering of the loop structures
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WP3000 - Heat exchanger development and application
integration
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Figure 9: Burner Model with loops assembled in a jacket tube
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Figure 12: Material testing, delaminating test of first flat plat structures



Figure 13: Model of the unstructured recuperative element left and with loops structured recuperative
element right
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Figure 14: with loops structured recuperative element after ceramication, 2 different geometries



Figure 15: First prototype recuperative burner with loop structured heat exchanging surface, CAD-
modell on top and realized burner prototype on bottom
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Figure 16: Evolution of the manufacturing process during the project
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