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1 Introduction 6

This document includes the description of the data provided for the aeroacoustic benchmark case that is in- 7

troduced in Schoder et al.: A benchmark case for aeroacoustic simulations involving fluid-structure-acoustic 8

interaction transferred from the process of human phonation. [7] published in Acta Acustica, DOI: ... . 9

The benchmark case was transferred from a synthetic larynx and includes a large amount of experimental 10

data of the fluid flow, the periodical dynamics of the silicone vocal folds and the produced sound field. These 11

data are shown in tab. 1. 12

Data set VeF f0 P sub Q Measuring data

Acoustic & 143Hz 3251Pa 100 l/min sub- & supraglottal pressure @ 40 positions

aerodynamic pressure ✓ 148Hz 2449Pa 70 l/min sound pressure far field @ 4 positions

Visualization 145Hz 3667Pa 100 l/min subglottal pressure

VFs dynamics ✓ 148Hz 2754Pa 75 l/min high-speed footage

Flow field PIV 146Hz 3322Pa 95 l/min
2D flow field mid-coronal plane

subglottal pressure

Table 1: Measuring data sets of synthVOICE for validation [2, 1, 3, 4, 6, 5], with f0 being the fundamental
frequency, P sub the subglottal pressure and Q the flow rate. The presence of the VeFs are indicated by the
checkmark symbol ✓.

2 Acoustic and aerodynamic pressures 13

• Synchrounous sampling 14

• Frame rate: fs = 44.1 kHz 15

• Measuring duration / number samples: T = 60 s / N = 2.646Mio 16

• Resolution aerodynamic pressures: 16 bit 17

• Resolution acousitc pressures: 24 bit 18

• File format: Space separated ASCII, UTF-8 19
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• Files subglottal pressure, figure 1:20

– Without ventricular folds: aerodynamic pressure subglottal.dat21

– With ventricular folds (VeFs): aerodynamic pressure subglottal VeFs.dat22

• Files supraglottal pressure, figure 1:23

– Without ventricular folds:24

∗ top wall: aerodynamic pressure supraglottal top.dat25

∗ back wall: aerodynamic pressure supraglottal back.dat26

∗ bottom wall: aerodynamic pressure supraglottal bottom.dat27

– With ventricular folds (VeFs): aerodynamic pressure subglottal VeFs.dat28

∗ top wall: aerodynamic pressure supraglottal VeFs top.dat29

∗ back wall: aerodynamic pressure supraglottal VeFs back.dat30

∗ bottom wall: aerodynamic pressure supraglottal VeFs bottom.dat31

• Files sound pressure, figure 2 and 3:32

– Without ventricular folds: acoustic pressure.dat33

– With ventricular folds (VeFs): acoustic pressure VeFs.dat34

Figure 1: Synthetic larynx model and supraglottal channel with optional ventricular folds (VeF) from side
perspective. The positions of the subglottal pressure sensor and the 39 supraglottal pressure sensors are indicated
in red. The z-dimension of the channel cross-section amounts 15mm. All dimensions in mm
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Figure 2: Synthetic larynx model and supraglottal channel with optional ventricular folds (VeF) from side
perspective (xy). The position of the four micorphones are shown in red. All dimensions in mm.
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Figure 3: Synthetic larynx model and supraglottal channel with optional ventricular folds (VeF) from front
perspective (yz). The position of the four micorphones are shown in red. All dimensions in mm.
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3 High-speed visualization of the vocal fold dynamics 35

• Aerodynamic subglottal pressure: 36

– Sampling rate: fs = 100 kHz 37

– Measuring duration / number samples: Ts = 0.125 s / Ns = 12 500 38

– Resolution aerodynamic pressures: 16 bit 39

– File format: Space separated ASCII, UTF-8 40

– Files aerodynamic subglottal pressure, figure 4: 41

∗ Without ventricular folds: aerodynamic pressure subglottal HS.dat 42

∗ With ventricular folds (VeFs): aerodynamic pressure subglottal VeFs HS.dat 43

• High-speed visualization: 44

– Frame rate: ff = 4kHz 45

– Recording duration / number frames: Ts = 0.125 s / Nf = 500 46

– Image resolution & scale factor: 47

∗ Without VeFs: IR = 512× 512 pixel & S = 6.3 · 10−3 mm2/pixel 48

∗ With VeFs: IR = 1024× 1024 pixel & S = 5.78 · 10−3 mm2/pixel 49

– Results types: glottis contour, glottis area waveform 50

– File format: Space separated ASCII, UTF-8 51

– Files glottis contour, figure 4: 52

∗ Without ventricular folds: glottis contour coordinates HS.snake 53

∗ With ventricular folds (VeFs): glottis contour coordinates VeFs HS.snake 54

– Files glottis area waveform, figure 4: 55

∗ Without ventricular folds: glottis area waveform HS.dat 56

∗ With ventricular folds (VeFs): glottis area waveform VeFs HS.dat 57

Figure 4: Synthetic larynx model and supraglottal channel with optional ventricular folds (VeF) from side
perspective with high-speed camera to visualize the vocal fold dynamics. The recorded perspectives is shown
for one instance. The measured signals are indicated in red.
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4 High-speed PIV measurements of the flow field downstream of58

the vocal folds59

• Aerodynamic subglottal pressure:60

– Sampling rate: fs = 96 kHz61

– Measuring duration / number samples: Ts = 10 s / Ns = 960 00062

– Resolution aerodynamic pressures: 16 bit63

– File format: Space separated ASCII, UTF-864

– Files aerodynamic subglottal pressure, figure 5:65

∗ Without ventricular folds: aerodynamic subglottal pressure PIV.dat66

• High-speed PIV flow field data:67

– Sample rate: ff = 10 kHz68

– Recording duration / number frames: Ts = 3.277 s / Ns = 32 76769

– Region of interest (ROI): 39× 18mm2
70

– Pixel-resolution ROI: 76× 24 pixel71

– File format: Space separated ASCII, UTF-872

– Files 2D-2C PIV flow field data, figure 5:73

∗ Without ventricular folds: pic #n.dat74

∗ #n=1-N with increment 2 and maximum sample N: increasing time step ∆t = 10−4 s.75

∗ Tecplot file format, detailed readable header in each file76
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Figure 5: Synthetic larynx model and supraglottal channel without ventricular folds (VeF) from side perspective
within the high-speed PIV measuring setup. The region of interest (ROI) is directly downstream of the vocal
folds.
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