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B Focus of the Thermo-Fluid Dynamics group in 2013-14 was the analysis
and quantitative characterization of flow-flame-acoustic interactions in

combustion dynamics.

Highlights

B Organized international Summer School
& Workshop ‘n3I-— Non-normal and
nonlinear effects in aero- and thermo-
acoustics’ in June 2013 with 60 partici-
pants from 15 countries, see
http://www.tfd.mw.tum.de/n3lI

B Prof. Arun Tangirla (IIT Madras, Indien)
visted as guest professor

M Participation in the 2014 Summer
Programm of the Center for Turbulence
Resarch at Stanford University with two
projects on identification of combustion
noise and intrinsic thermo-acoustic
feedback

Flow-Flame-Acoustic Interactions in Combustion Dynamics

Autoignition, heat release and high-
frequency combustion dynamics at
elevated pressures and temperatures
was investigated in several PhD research
projects, funded by Alstom Power and the
research initiative KW21.

Mathieu Zellhuber received the SIEMENS
Energy Award 2014 for his dissertation
‘High Frequency Response of Auto-
Ignition and Heat Release to Acoustic
Perturbations’

Projects
B Alstom Twin, KW21 BY 13 GV, AG
Turbo COOREFLEX-turbo 2.1.2,

}

[

Structure of the intrinsic feedback loop with character-
istic wave amplitudes f,g, flow velocity u, flame
transfer function F and heat release rate Q

Distribution of intensity and relative phase of
fluctuations of heat release rate of a high-frequency,
tangential mode in a combustion chamber

An intrinsic feedback mechanism be-
tween convective flow perturbations,
heat release by the flame and acoustic
waves generated by fluctuations in heat
release rate was discovered. This is — as
a reviewer of one of our publications
remarked — ‘a textbook changer’. Implica-
tions of intrinsic feedback for combustion
noise, interpretation of empirical data and
combustor design principles are under
way.

Projects
B DFG Po 710/12, TUM-IAS Hans Fischer
Fellowship



Research Focus

B Combustion dynamics

B Thermo- and aero-acoustics

B Stability analysis

B Mixing and reaction in turbulent flows
B Polydisperse multi-phase flows.

Competence

B Thermo-fluid dynamics

B Combustion modelling

B Large eddy simulation

B System identification

B Stability analysis

B Low-order acoustic modelling

Infrastructure
B Compute cluster

Courses

Engineering Thermodynamics
Wérmetransportphdnomene

Warme- und Stofflibertragung
Grundlagen der Mehrphasenstromung
Numerische Thermofluiddynamik |
Numerical Thermofluiddynamics Il
Computational Thermo-Fluid Dynamics
with Opensource Tools
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W. (2014), Analytical derivation of laminar premixed
flame impulse response to equivalence ratio
perturbations, in ‘21st International Congress on
Sound and Vibration (ICSV21)'.
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Dynamics of Premixed Flames’, Combustion and
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an the Response of Premixed Flames to Flow
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Combustion Dynamics and Combustion Noise’.
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Growth in Thermoacoustics’, submitted to Int. J.
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B Cardenas Miranda, A. & Polifke, W. (2013), On the
Reflection, Transmission, Coupling and Damping
of Non-Plane Acoustic Modes by Resonator Rings,
in ‘5th European Conference for Aeronautics and
Space Sciences’.

B Cardenas Miranda, A. & Polifke, W. (2014),
‘Combustion Stability Analysis of Rocket Engines
with Resonators Based on Nyquist Plots’, Journal
of Propulsion and Power 30(4), 962-977.

W Collonval, F. & Polifke, W. (2014), Modelling the For-
mation of Oxides of Nitrogen in Premix Combustion
by Extending Tabulated Chemistry with Algebraic
Relations, in ‘Proceedings of ASME Turbo Expo
2014,

W Courtine, E.; Selle, L.; Nicoud, F; Politke, W.; Silva,
C.; Bauerheim, M. & Poinsot, T. (2014), Causality
and intrinsic thermoacoustic instability modes, in
‘Proceedings of the 2014 Summer Program’.

B Dems, P. & Polifke, W. (2013), BY 14 GV: Flam-
mendynamik bei der Verbrennung von FlUssig-
brennstoffen, in T. Sattelmayer & M. Aigner, ed.,
‘Abschlussbericht Forschungsinitiative ‘Kraftwerke
des 21. Jahrhunderts (KW21)”, pp. 770-791.

B Emmert, T.; Bomberg, S. & Polifke, W. (2014),
Flame-Intrinsic and Acoustic Modes of a Premix
Combustor, in ‘EFMC10 - 10th European Fluid
Mechanics Conference’.
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Emment, T.; Jaensch, S.; Sovardi, C. & Polifke,

W. (2014), taX-— a Flexible Tool for Low-Order

Duct Acoustic Simulation in Time and Frequency
Domain, in ‘7th Forum Acusticum’.

Emment, T.; Jaensch, S.; Sovardi, C. & Polifke,

W. (2014), taX-— a Flexible Tool for Low-Order

Duct Acoustic Simulation in Time and Frequency
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‘The linear response of heat transfer from a cylinder
in cross flow to velocity fluctuations’, submitted to
Heat and Mass Transfer.
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Heat Exchangers In Humidification-Dehumidifi-
cation Cycles-— Part I: Experimental Analysis’,
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