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In this study, the modified Sauer cavitation model and Kirchhoff-Ffowcs Williams and Hawkings (K-FWH)
acoustic model were adopted to numerically simulate the unsteady cavitation flow field and the noise of a three-
dimensional NACA66 hydrofoil at a constant cavitation number. The aim of the study is to conduct and analyze
the noise performance of a hydrofoil and also determine the characteristics of the sound pressure spectrum,
sound power spectrum, and noise changes at different monitoring points. The noise change, sound pressure
spectrum, and power spectrum characteristics were estimated at different monitoring points, such as the suction
side, pressure side, and tail of the hydrofoil. The noise characteristics and change law of the NACA66 hydrofoil
under a constant cavitation number are presented. The results show that hydrofoil cavitation takes on a certain
degree of pulsation and periodicity. Under the condition of a constant cavitation number, as the attack angle
increases, the cavitation area of the hydrofoil becomes longer and thicker, and the initial position of cavitation
moves forward. When the inflow velocity increases, the cavitation noise and the cavitation area change more
drastically and have a superposition tendency toward the downstream. The novelty is that the study presents
important calculations and analyses regarding the noise performance of a hydrofoil, characteristics of the sound
pressure spectrum, and sound power spectrum and noise changes at different monitoring points. The article
may be useful for specialists in the field of engineering and physics.
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1. Introduction

Cavitation, the formation of bubbles in a liquid, is
a phenomenon that generally occurs at the interface
between a fluid and a solid with relative motion (Cao
et al., 2014). In other words, when the local pressure
in the flow field drops to the saturated vapor pres-
sure at its proper temperature, the liquid medium will
explosively vaporize and form bubbles. When cavita-
tion reaches a certain threshold, it will be accompanied
by the burst and detachment of bubble groups, which
causes strong noise, vibration and cavitation erosion
(Sultanov et al., 2020). The spatial differences of the
closing emerge throughout the cavity’s development,
and under specific circumstances, the pocket becomes
unstable and violently implodes. The volume of the va-

por cavity oscillates between a minimum and a max-
imum during this operating regime. The destabilizing
process results in the emission of biphasic and vortex
structures known as cavitation clouds, which are highly
erosive and known to produce large overpressures.

Cavitation flow encompasses almost all complex flow
phenomena: turbulence, multiphase flow, phase transi-
tion, compressible, and unsteady characteristics, etc.,
(Huang et al., 2018; Prokopov et al., 1993). Cavi-
tation can be divided into different forms: primary
cavitation, sheet cavitation, cavitation cloud, eddy ca-
vitation, and super-cavitation (Wang et al., 2001).
Cavitation often has adverse effects on underwater
and water conservancy equipment, for example, by re-
ducing thrust efficiency, severely corroding the struc-
ture of equipment, and affecting normal performance
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(Chang, 2011; Shin et al., 2021). On the other hand,
scholars and engineers have also explored the poten-
tial benefits of cavitation. For example, it is used for
sterilizing and crushing stones in the medical field, in-
dustrial sewage treatment, oil exploitation, underwater
cutting, shock absorption, noise reduction for underwa-
ter weapons, etc.

Many scholars have conducted extensive theoretical
and experimental research on hydrofoils and acoustic
radiation. From a theoretical perspective, Euler pro-
posed the cavitation phenomenon for the first time in
1753. In 1839, Reynolds and Besant (Li, Shi, 1997)
studied cavitation in the laboratory. Lord Rayleigh
(1917) formulated the mathematical equation of cavi-
tation bubbles in an incompressible fluid, and Plesset
(1949) made a correction to the theory of Rayleigh.
Noltingk, Neppiras (1950) and Neppiras, Nolt-
ingk (1951) added an additional pressure correction to
the surface tension in the Rayleigh model, and in 1952,
Poritsky added a liquid viscosity correction (Korzhyk
et al., 2017). Since then, many scholars have continu-
ously developed this theory.

An important work is presented in (Wang et al.,
2021). The research examines the effect of water in-
jection on broadband noise and hydrodynamic per-
formance for NACA66 (MOD) hydrofoils under cloud
cavitation conditions. The influence of water injection
on the hydrodynamic performance and noise sources
for a NACA66 (MOD) hydrofoil under cloud cavitation
is computed in this work (σ = 0.83, Re = 5.1×105). The
results of the analysis show that the water injection
may effectively stop the growth of cloud cavitation and
significantly reduce the severe pressure fluctuation. As
a result, the flow field’s dipole/quadrupole noise can be
reduced. Kubota et al. (1992) proposed a cavitation
model based on the transport equation on the basis of
the Rayleigh–Plesset equation. Based on the Rayleigh–
Plesset equation, Zwart (2004), Schnerr, Sauer
(2001), and Singhal et al. (2002) established their
respective cavitation transport equations representing
the relationship between mass transport and pressure
change. Kieldsen et al. (2000) conducted experimen-
tal research on a NACA0015 hydrofoil. From an ex-
perimental perspective, Leroux et al. (2003; 2004)
carried out a study on the fracture and detachment
phenomenon of cavitation generated by the unsteady
cavitation of a single NACA66 hydrofoil. Fuji et al.
(2007) studied the influence of the geometric shapes
of hydrofoils on cavitation dynamics and summarized
NACA0015 hydrofoil decrease in different water holes.
Through FFT analysis, the influence of instability on
cavitation dynamics was obtained. Hong et al. (2017)
studied the Clark-Y hydrofoil characteristics with dif-
ferent cavitation numbers.

Wang et al. (2009) and Zhang et al. (2009) perfor-
med a time-frequency analysis on the unsteady dyna-
mic characteristics of the cavitation around the hy-

drofoil. Ducoin et al. (2009; 2012), Wu et al. (2005),
Wang, Ostoja-Starzewski (2007), Ji et al. (2010),
and others studied fluid-solid coupling and the cavita-
tion of two-dimensional and three-dimensional hydro-
foils by combining numerical simulation and experi-
ments. Fan (2015) performed research on the vibration
and acoustic radiation of a hydrofoil. The purpose of
the article is to conduct and analyze numerically the
unsteady cavitation flow field and the noise of a three-
dimensional NACA66 hydrofoil under a constant cav-
itation number.

2. Materials and methods

2.1. Mathematical, noise, and cavitation models

In the calculation process, the homogeneous equi-
librium flow model is adopted. Assuming that there is
no velocity slip between the gas and liquid, the mass
conservation equation, the momentum equation, and
the density equation of a three-phase mixture are, re-
spectively:

Mass equation:

∂ρm
∂t

+∇ ⋅ (ρmu) = 0. (1)

Momentum equation:

∂ρmu

∂t
+∇ ⋅ (ρmuu) = −∇p +∇ ⋅ τ + SM , (2)

where τ = µ (∇u + (∇u)
T
− 2

3
δ∇ ⋅ u).

The density of the mixture is defined by the equa-
tion:

ρm = alρl + avρv + agρg, (3)

where al, av, and ag represent the volume fraction of
gas in the liquid phase, vapor phase and non-conden-
sation state, respectively, and ρl, ρv, and ρg refer to
the densities of gas in these three states, respectively.

Mass fraction:
yi =

aiρi
ρm

. (4)

In the numerical calculation, the turbulence mo-
tions are roughly divided into three types: firstly, di-
rect simulation (DNS), secondly, large eddy simulation
(LES), and thirdly, Reynolds-averaging averaging sim-
ulation.

In this study, the large eddy simulation model (LES
model) was adopted to solve the transient Navier–
Stokes equation, which can directly simulate large ed-
dies in turbulence, but not small eddies. As a result,
a similar model was established to simulate the influ-
ence of small eddies on large ones. That is, the Navier–
Stokes equation is filtered in the wavenumber space or
physical space. The filtering process removes small ed-
dies, the width of which is less than the filtering width
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or the given physical width, in order to obtain the con-
trol equation of large eddies (Alkishriwi et al., 2008):

Φ(x) = ∫
D

Φ(x′)G(x;x′) lim
x→∞ dx′, (5)

where D is the fluid domain, G is the filter function
that determines the scale of the resolved eddies, and Φ
is defined by Φ′ = Φ −Φ and Φ′ ≠ 0.

The discretization of the spatial domain into finite
control volumes implicitly provides the filtering oper-
ation:

Φ(x) =
1

V
∫

V

Φ(x′)dx′, x′ ∈ V, (6)

where V is the control volume. The filter function
G(x;x′) implied here is then:

G(x;x′) = {
1/V, x′ ∈ V,
0, otherwise. (7)

Filtering the Navier–Stokes equations leads to ad-
ditional unknown quantities. The filtered momentum
equation can be written in the following way:

∂

∂t
(ρU i) +

∂

∂xj
(ρU iU j)

= −
∂p

∂xi
+

∂

∂xj
[µ(

∂U i
∂xj

+
∂U j

∂xi
)] +

∂τij

∂xj
, (8)

where τij denotes the subgrid-scale stress:

τij = ρU iU j − ρU iU j . (9)

Flow-induced noise is generated by the disturbance
propagation in the flow process. The disturbance prop-
agation generates pressure fluctuations and propagates
outward as a sound source. The boundary layer of the
hydrofoil and the detachment of eddies radiate high-
frequency noise, which is equivalent to the quadrupole
source. The non-uniform flow field around the hydrofoil
and the unsteady pulsation force on the hydrofoil sur-
face induced by the pulsation turbulence field radiate
low-frequency noise, which is equivalent to the dipole
source, and the noise caused by the burst of bubbles is
equivalent to the monopole.

The right side of the equation hereinafter refers to
two surface source items (monopole and dipole) and one
volume source item (quadrupole). The formula consists
of a volume integral polynomial and a surface integral
polynomial; the surface integral describes the contri-
bution of the monopole source, dipole source, and part
of the quadrupole source to the noise, while the vol-
ume integral defines the quadrupole contribution out-
side the control surface. If the quadrupole item is ig-
nored, the equation of the pressure field is defined as:

p′(x, t) = p′T (x, t) + p
′
L(x, t). (10)

The corresponding monopole, p′T (x, t), is the sound
pressure due to the thickness. The corresponding
dipole, p′L(x, t), defines the sound pressure due to the
load. The formula is shown in Eqs. (11) and (12):

4πp′T (x, t) = ∫

f=0

[
ρ0v̇n

r(1 −Mr)
2
]dS

+∫

f=0

⎡
⎢
⎢
⎢
⎢
⎣

ρ0vn [rṀr r̂i + c0(Mr −M
2)]

r2(1 −Mr)
3

⎤
⎥
⎥
⎥
⎥
⎦

dS, (11)

4πp′L(x, t) =
1

c0
∫

f=0

[
lir̂i

r(1 −Mr)
2
]dS

+∫

f=0

[
lr − liMi

r(1 −Mr)
2
]dS

+
1

c0
∫

f=0

⎡
⎢
⎢
⎢
⎢
⎣

lr [rṀr r̂i + c0(Mr −M
2)]

r2(1 −Mr)
3

⎤
⎥
⎥
⎥
⎥
⎦

dS, (12)

whereM refers to the Mach number,Mr represents the
radial Mach number, and li is the local force on the unit
area at the direction of i, which can also be defined by
Eqs. (13) and (14) (Beljatynskij et al., 2010; Curle,
1955; Nurtas et al., 2020; Prentkovskis et al., 2012;
Su et al., 2013; Yang et al., 2014):

p′T (x, t) =

T

∫

−T
∫

A(τ)
ρvn

DG

Dτ
dA(y)dτ, (13)

p′L(x, t) =

T

∫

−T
∫

A(τ)
Fi
DG

Dτ
dA(y)dτ. (14)

A cavitation model mathematically describes the
mutual transformation between water and vapor,
which can be characterized by the modified Sauer cav-
itation model proposed by Yang et al. (2011; 2012):

ṁ+
=
Cprod3ag(1−av)ρv

RB

√
2

3

∣Pv−P ∣

ρl
sign (Pv−P ), (15)

ṁ−
= Cdest

3avρv
RB

√
2

3

∣Pv−P ∣

ρl
sign (Pv−P ) , (16)

where ṁ+ and ṁ− represent evaporation and conden-
sation of vapor, the mass fraction is ag = 7.8 × 10−4,
the volume fraction is av = 1 × 10−6, RB is the ini-
tial value of the bubble radius, RB = 1.0 × 10−6m, the
evaporation coefficient is Cprod = 50, the condensation
coefficient is Cdest = 0.01, and Pv = Psat +0.5Pturb, and
Pturb = 2ρk/3.
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2.2. Divisions of geometric models
and computational domain

A NACA66 hydrofoil was used as the research ge-
ometric model. The geometric parameters were ob-
tained from Plesset (1949), and the unsteady cal-
culation was conducted in order to study the acoustic
radiation law of the hydrofoil with different inflow ve-
locities and different attack angles for a specific cavi-
tation number (Al-Obaidi, 2019, 2020; Al-Obaidi,
Mishra, 2020):

cavitation number: σn =
P − PV

1
2
ρV 2

, (17)

pressure coefficient: Cp =
P − PV

1
2
ρV 2

, (18)

Strouhal number: St =
fc

V
, (19)

Reynolds number: Re =
V c

v
, (20)

where P is the environmental pressure, PV is the satu-
rated vapor pressure, V is the inflow velocity, f is the
falling-off period of the cavity, c is the chord length of
the hydrofoil, and v is the viscosity coefficient.

The computational domain setting is shown in
Figs. 1 and 2 (geometric model establishment and grid
division).

Fig. 1. The whole computational domain.

a) b)

Fig. 2. Close-up view of mesh near the leading edge and
the trailing edge of the hydrofoil: a) leading edge near the

foil (LE); b) trailing edge near the foil (TE).

To reduce computational resources, the distance be-
tween the leading edge of the foil and the incoming flow
is set to 2 c, the distance between the leading edge of
the foil and the outlet of pressure is 6 c, the foil span is
0.3 c, and the height of the three-dimensional compu-
tational domain is 1.28 c. Cavitation number σn: 1.25;
total working conditions of attack angles: 11, namely,
0○, ±3○, ±6○, ±9○, ±12○, and ±15○; inflow velocity:
5.33 m/s, 10.288 m/s, and 20.577 m/s; environmental
pressure: 21263.6 Pa, 71279.5 Pa, and 267697 Pa.

The coordinates of the noise monitoring points are
set. There are 31 noise monitoring points in total,
whose coordinates are shown in Table 1.

Table 1. Settings of monitoring points (Z–0).

Monitoring points X

[mm]
Y

[mm]
R1 0 0
R2 12.1195 4.9922
R3 37.5488 7.6615
R4 48.601 7.8085
R5 68.403 6.5358
R6 81.82 4.413
R7 100 −0.1178
R8 100 50
R9 100 100
R10 150 0
R11 150 50
R12 150 100
R13 200 0
R14 200 50
R15 200 100
R16 300 0
R17 300 50
R18 300 100
R19 13.2317 −2.9933
R20 36.6214 −3.9267
R21 47.689 −3.9042
R22 73.21 −2.6703
R23 91.23 −1.2005
R24 100 −50
R25 100 0
R26 150 −50
R27 150 −100
R28 200 −50
R29 200 −100
R30 300 −50
R31 300 −100

3. Results and discussion

When the inflow velocity is 5.33 m/s and the cavi-
tation number is 1.25 (σn = 1.25), the simulation result
is in good agreement with the experimental result of
Leroux et al. (2004). In addition, typically unstable
cloud cavitation occurs, and it can be observed that
a large number of vortexes detach from the surface
of the foil (Leroux et al., 2004). The surface load of
the foil also changes, and the lift and drag coefficients
undergo a certain periodic change. When the length of
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the cavity is less than 0.5 c, the bubble groups fluctuate
less on the surface of the foil: such cavitation is called
quasi-stable cavitation. However, when the length of
the cavity is greater than 0.5 c, the cavity structure
becomes quite unstable, and the bubbles burst. Cavi-
tation pressure pulsation and the length of the cavity
change regularly from the top of the blades. When the
length of the cavity L/C reaches the maximum value of
0.7∼0.8, it is called unstable cavitation. After verifying
that the simulation is correct, the cavitation number
is fixed at σn = 1.25, and then the second working
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Fig. 3. Sound pressure frequency spectrum curves of R1 at 0○, 3○, 6○, 9○, 12○, 15○ (cavitation number is fixed at σn = 1.25).
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Fig. 4. Sound pressure frequency spectrum curves of R1 at 0○, −3○, −6○, −9○, −12○, −15○.
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Fig. 5. Sound pressure frequency spectrum curves of R6 at 0○, 3○, 6○, 9○, 12○, 15○.

condition (inflow velocity of 10.288 m/s) and the third
working condition (inflow velocity of 20.577 m/s) are
selected.

Noise law of cavity in the unsteady growth process:
– working condition 1 – 5.33 m/s, Figs. 3–8;
– working condition 2 – 10.288 m/s, Figs. 9–14;
– working condition 3 – 20.577 m/s, Figs. 15–20.

Overall sound pressure level analysis:
– working condition 1 – 5.33 m/s, Figs. 21–22;
– working condition 2 – 10.288 m/s, Fig. 23;
– working condition 3 – 20.577 m/s, Fig. 24.
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Fig. 6. Sound pressure frequency spectrum curves of R6 at 0○, −3○, −6○, −9○, −12○, −15○.
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Fig. 7. Sound pressure frequency spectrum curves of R7 at 0○, 3○, 6○, 9○, 12○, 15○.

a)

Frequency [Hz]

So
un

d 
pr

es
su

re
 le

ve
l [

dB
]

b)

So
un

d 
pr

es
su

re
 le

ve
l [

dB
]

1/3 octave band [Hz]

Fig. 8. Sound pressure frequency spectrum curves of R7 at 0○, −3○, −6○, −9○, −12○, −15○.
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Fig. 9. Sound pressure frequency spectrum curves of R1 at 0○, 3○, 6○, 9○, 12○, 15○.
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Fig. 10. Sound pressure frequency spectrum curves of R1 at 0○, −3○, −6○, −9○, −12○, −15○.
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Fig. 11. Sound pressure frequency spectrum curves of R6 at 0○, 3○, 6○, 9○, 12○, 15○.
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Fig. 12. Sound pressure frequency spectrum curves of R6 at 0○, −3○, −6○, −9○, −12○, −15○.
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Fig. 13. Sound pressure frequency spectrum curves of R7 at 0○, 3○, 6○, 9○, 12○, 15○.



366 Archives of Acoustics – Volume 48, Number 3, 2023

a)

Frequency [Hz]

So
un

d 
pr

es
su

re
 le

ve
l [

dB
]

b)

So
un

d 
pr

es
su

re
 le

ve
l [

dB
]

1/3 octave band [Hz]

Fig. 14. Sound pressure frequency spectrum curves of R7 at 0○, −3○, −6○, −9○, −12○, −15○.
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Fig. 15. Sound pressure frequency spectrum curves of R1 at 0○, 3○, 6○, 9○, 12○, 15○.
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Fig. 16. Sound pressure frequency spectrum curves of R1 at 0○, −3○, −6○, −9○, −12○, −15○.
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Fig. 17. Sound pressure frequency spectrum curves of R6 at 0○, 3○, 6○, 9○, 12○, 15○.
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Fig. 18. Sound pressure frequency spectrum curves of R6 at 0○, −3○, −6○, −9○, −12○, −15○.
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Fig. 19. Sound pressure frequency spectrum curves of R7 at 0○, 3○, 6○, 9○, 12○, 15○.
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Fig. 20. Sound pressure frequency spectrum curves of R7 at 0○, −3○, −6○, −9○, −12○, −15○.
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Fig. 21. The change law of overall sound pressure level with the angle at the monitoring points of the surface of the
hydrofoil: a) 39.5.33 m/s; b) 10.288 m/s.
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Fig. 22. The change law of overall sound pressure level with the angle at the monitoring points of the horizontal axis and
below the tail of the hydrofoil (5.33 m/s).
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Fig. 23. The change law of overall sound pressure level with the angle at the monitoring points of the horizontal axis and
below the tail of the hydrofoil (10.288 m/s).
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Fig. 24. The change law of overall sound pressure level with the angle at the monitoring points of the horizontal axis and
below the tail of the hydrofoil (20.577 m/s).

The curve above shows that the points above
the horizontal axis increase with the distance of the
vertical axis, and the sound pressure level decreases
gradually: SPL(R7 >R8 >R9), SPL(R10 >R11 >R12),
SPL(R13 >R14 >R15), SPL(R16 >R17 >R18). At the
points on the suction side of the hydrofoil, the sound
pressure levels at monitoring points R2∼R7 increase
with the increase in the absolute value of the angle, and
they reach the minimum value when the attack angle
becomes 0○. The sound pressure levels at R2∼R7 grad-

ually decrease with the increase in the distance from
the monitoring point at R1. The condition is the same
as the pressure side.

The results in working conditions 1, 2, and 3 show
that, for a specific cavitation number, the sound pres-
sure level at each monitoring point increases with the
increase in inflow velocity. In working conditions 1
and 2, the sound pressure levels at the monitoring
points on the surface of the hydrofoil and the moni-
toring points at the tail of the hydrofoil are basically
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equivalent at the positive and negative angles of attack,
and 0○ is the axis of symmetry. In working condition 1,
the sound pressure level is attenuated by −6 dB/3○

at the negative angle of attack, while at the positive
angle of attack, the sound pressure level increases by
6 dB/3○ at monitoring points above the horizontal axis
of the tail of the hydrofoil and increases by 3 dB/3○ at
the points below the horizontal axis of the tail. More-
over, the sound pressure values clearly fluctuate at
monitoring points R7, R9, R17, R18, R30, and R31.
In working condition 2, the sound pressure level is at-
tenuated by −6 dB/3○ at the negative angle of attack,
while at the positive angle, the sound pressure level in-
creases by 4 dB/3○, at the monitoring points R7, R8,
R9, and R10 of 6○ to 12○, the sound pressure level is
attenuated by 2.5 dB/3○. In working condition 3, with
the increase in velocity, the sound pressure level at
each monitoring point at the tail of the hydrofoil re-
mains relatively consistent at negative attack angles
of −15○ to −3○, while there is a sharp attenuation of
about 50 dB at −3○ to 0○. At the positive angle of at-
tack, the overall sound pressure level changes relatively
drastically, especially at 3○∼6○, and the overall sound
pressure level rapidly increases by about 35 dB; how-
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Fig. 25. Power spectral density: a) R2 point; b) R7 point; c) R17 point; d) R31 point.

ever, it rapidly decreases by about 30 dB at 6○∼9○ and
increases by about 20 dB at 12○∼15○.

The computational figures of the power spectral
density at monitoring points R2, R7, R18, and R31
in working condition 2 are shown in Fig. 25.

From the analysis of the power spectral density at
each monitoring point at the surface or the tail of the
hydrofoil, it can be observed that the power spectral
densities near the surface of the hydrofoil at points
R1∼R6 are distinctively larger than those above at
points R7∼R18 for a positive attack angle and also
greater than those at points R25∼R31 below the hor-
izontal axis of the hydrofoil tail. However, the power
spectral densities below the horizontal axis of the hy-
drofoil tail are greater than those above the axis at
equidistant monitoring points, which indicates that the
energy near the hydrofoil surface is relatively high.
With the increase in the attack angle, the power spec-
tral density increases correspondingly.

At the negative angle of attack, the power spectral
density near the surface of the hydrofoil at points
R19∼R23 is much higher than that at R7∼R16 (above
the horizontal axis of the hydrofoil tail) and greater
than that at R24∼R31 (below the axis of the hydrofoil
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tail). The power spectral density above the horizon-
tal axis of the hydrofoil tail is greater than that below
its horizontal axis at equidistant monitoring points,
which indicates that the energy near the hydrofoil sur-
face is relatively high, and the power spectral density
increases with the increase in the absolute value of the
attack angle.

4. Conclusions

The noise performance of a hydrofoil was numeri-
cally predicted and analyzed, and the characteristics
of the sound pressure spectrum, sound power spec-
trum and noise changes at different monitoring points
were determined. The noise characteristics and change
law of the NACA66 hydrofoil with a specific cavitation
number were analyzed. Cavitation bubbles experienced
a periodic pulsating process of inception, development,
fracture, falling-off, and bursting. With a constant cav-
itation number, the cavitation area of the foil becomes
longer and thicker with the increase in the attack angle,
and the initial position of cavitation inception moves
forward. As the inflow velocity increases, changes in
the cavitation noise and region become more drastic.
The results in working conditions show that, for a spe-
cific cavitation number, the sound pressure level at
each monitoring point increases with the increase in
inflow velocity.

The change law of noise was analyzed at each mon-
itoring point of the surface and tail of the NACA66
hydrofoil at different inflow velocities and positive and
negative attack angles. The shape of cavitation bub-
bles has a great influence on the acoustic signal sig-
nature of the hydrofoil, particularly at the tail of the
hydrofoil, and has a significant effect on the noise of
the flow field at the tail. Moreover, because the mon-
itoring points may stack, counteract or interfere with
each other, the acoustic signal signatures are weak-
ened or locally reinforced. The novelty is that the study
has important calculations and analyses regarding the
noise performance of a hydrofoil, characteristics of the
sound pressure spectrum, and sound power spectrum
and noise changes at different monitoring points. The
article may be useful for specialists in the field of en-
gineering and physics. This paper can be of interest
both as introductory material and as a basis for fur-
ther study.
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