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Academic Background

Academic Background

▪ University Erlangen Nuremberg, Mech.Engineering

▪ TUM, Mechanical Engineering (M.Sc.)

Research Experience at TUM (Laboratory for Product Development & 

Lightweight Design)

▪ Systematic methods for component design

▪ Design and implementation of lightweight TMD and electromagnetic dampers

PhD Student at KU Leuven (LMSD)



DC09 - Research field
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Model Order Reduction of coupled vibro-acoustic systems 



Motivation of Research 

4

Model Order Reduction of coupled vibro-acoustic systems 

▪ For acoustic problems: ∆𝑝 Ԧ𝑟 + 𝑘2𝑝 Ԧ𝑟 = −𝑗𝜌0𝜔𝑞𝑎𝛿 𝑟, 𝑟𝑞

Helmholtz equation (Hermann Ludwig Ferdinand von Helmholtz 1821-1894)

▪ Acoustic pressure: 𝑝 Ԧ𝑟 = Ω𝑓׬
𝜇 𝑟𝑓

𝜕𝐺 𝑟,𝑟𝑓

𝜕𝑛
− 𝜎 𝑟𝑓 𝐺 𝑟, 𝑟𝑓 𝑑Ω𝑓 𝑟𝑓

Why MoR IGA-BEM?

▪ Only boundary needs to be discretized in BEM compared to FEM

▪ Fulfillment of Sommerfeld radiation condition at infinity for BEM

▪ Sensitive to geometric description of surface → Incorporation of IGA with BEM

▪ However: There is no free lunch! ( theorem of conservation of difficulties)

▪ System matrices in BEM are dense, non-affine and highly oscillatory!

▪ Use MoR IGA-BEM to reduce computational cost
      

Figure 1: Overview of numerical methods

𝜇 𝑟𝑓 : 𝑑𝑜𝑢𝑏𝑙𝑒 𝑙𝑎𝑦𝑒𝑟 𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙

𝜎 𝑟𝑓 : 𝑠𝑖𝑛𝑔𝑙𝑒 𝑙𝑎𝑦𝑒𝑟 𝑝otential



Project Status
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Current Progress

▪ Implementation of IGA-iBEM framework for multiple non-conforming patches

(a) (b) (c)

Figure 2.: (a) non-conforming multipatch geometry; (b) multipatch geometry with controlpoints; (c) double layer 𝜇 potential 
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