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Abstract

In order to investigate the distribution of pressure field in the glottal duct with different vocal
cord lengths, three different glottal models were established by using finite element analysis me-
thod. Five different glottal diameters (0.01 cm, 0.02 cm, 0.04 cm, 0.08 cm, 0.16 cm) and three kinds
of subglottal pressure (500 pa, 1000 pa, 1500 pa) were set up in the model respectively. The
pressure distribution is obtained by numerical simulation of the flow field by ANSYS Fluent. The
experimental results show that the longer glottal length will reduce the pressure drop at the en-
trance of the glottal, which helps make it easier to create vibration of the vocal folds and reduces
the phonation threshold pressure, and provide reference for further study of the vocal mechanism
of human vocal cords and the repair of damaged vocal cords.
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Figure 1. Vocal cord simulation model
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Figure 2. Vocal cord mesh model
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Table 1. Vocal cord length of 0.108 cm
# 1. FHKERN0.108 cm

0.01 cm 0.02 cm 0.04 cm 0.08 cm 0.16 cm
500 Pa —1141 Pa —740 Pa —1036 Pa —935 Pa =797 Pa
1000 Pa —2297 Pa —1496 Pa —2103 Pa —1904 Pa —1628 Pa
1500 Pa —3457 Pa —2257 Pa —3181 Pa —2884 Pa —2407 Pa

Table 2. Vocal cord length of 0.308 cm
2. FEHKER 0.308 cm

0.01 cm 0.02 cm 0.04 cm 0.08 cm 0.16 cm
500 Pa —462 Pa —1094 Pa —856 Pa —950 Pa =710 Pa
1000 Pa —988 Pa —2321 Pa —1773 Pa —1961 Pa —1453 Pa
1500 Pa —1541 Pa —3600 Pa —2712 Pa —2994 Pa —2207 Pa
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Figure 3. Surface pressure distribution of vocal cords corresponding to different vocal cords lengths. (a) 0.01 cm and (b)
0.02 cm, (i) 0.108 cm, (ii) 0.308 cm, (iii) 0.908 cm; (c) 0.04 cm and (d) 0.08 cm, (i) 0.108 cm, (ii) 0.308 cm, (iii) 0.908 cm;

() 0.16 cm, (i) 0.108 cm, (ii) 0.308 cm, (iii) 0.908 cm
E 3. ARIEHEKENNNESREEDSTE. (a)0.01 cmand (b) 0.02 cm, (i) 0.108 cm, (i) 0.308 cm, (iii) 0.908 cm;
() 0.04 cm and (d) 0.08 cm, (i) 0.108 cm, (i1) 0.308 cm, (iii) 0.908 cm; (e) 0.16 cm, (i) 0.108 cm, (ii) 0.308 cm, (iii) 0.908

cm

Table 3. Vocal cord length of 0.908 cm
3. FHKER 0.908 cm

0.01 cm 0.02 cm 0.04 cm 0.08 cm 0.16 cm
500 Pa —60 Pa —397 Pa —473 Pa =569 Pa —627 Pa
1000 Pa —204 Pa —876 Pa —1016 Pa —1211 Pa —1312 Pa
1500 Pa —397 Pa —1388 Pa —1583 Pa —1879 Pa —2018 Pa

4L 1~3, LS X TR SR K EME TR, BRI T RSN H ARG R K
. WXt 4 1 AN 0.108 cm FIFE ML, M TTEHAN 0.01 cm I, 500 Pa 7E/A I AL TS
—~1141 Pa, 1000 Pa F[4Z%-2297 Pa, 1500 Pa N4 ZE-3457 Pa. M4k, Zhasf b AR SE KA, TTLUAI
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