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Influence of hydraulic parameters on discharge noise of urban landscape dams//WANG Yu, HONG Kai, SHI Min
(College of Hydraulic and Environmental Engineering, China Three Gorges University, Yichang 443002, China)
Abstract: To effectively control the discharge noise of urban landscape dams, the RNG k-& turbulence model and FW-H
acoustic model were used to simulate the flow field and noise of dam discharge. The influence of different hydraulic
parameters on the discharge noise characteristics was analyzed. The results show that with the increase of flow rate or water
depth over the weir, the discharge velocity and dynamic pressure increase, the degrees of water turbulence and vortex in the
stilling pool intensify, and the sound pressure level and sound power spectral density of noise increase. With the increase of
downstream water depth, the discharge velocity and dynamic pressure decrease, and the sound pressure level and sound
power spectral density of noise decrease. The dominant frequency of discharge noise ranges from 500 to 1 000 Hz under
different flow rates and downstream water depths, and it ranges from 500 to 1200 Hz under different water depths over the
weir. The discharge velocity is significantly positively correlated with the sound pressure level in the discharge area and the
sound power spectral density in the non-overflow side wall area. The turbulent kinetic energy is significantly positively
correlated with the sound pressure level in the discharge area and the sound power spectral density in the discharge section.
The dynamic pressure is significantly positively correlated with the sound pressure level in each region and the sound power
spectral density in the discharge area. There is a significant positive correlation between the vorticity and sound pressure
level in the side wall area of non-overflow section. There is no significant correlation between the flow field factors and the
main frequency of the discharge noise.

Key words: landscape dam; discharge noise; hydraulic parameters; noise characteristics; numerical simulation
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FiiRE 0.810" 0. 700 0. 648 0.706 0.823"* 0.834* 0.697 0.743 0. 664 0.804*
It Shifig 0. 637 0.773* 0.842°* 0.931™  0.585 0. 699 0.854" 0. 817°  0.825" 0.860
R 0.597 0. 402 0.315 0.417 0.772* 0.758" 0.423 0.521 0.623 0.437
E 0.858" 0.736 0.678 0.726 0.819" 0. 809 * 0.758 " 0.834" 0. 886 " 0.738
xR8 MRAHEAFERSE EMEXEST
g WA 75 0 5 S AT Pearson AH2E R 5L
iR . N N . y S . S S S
M1 W2 s 3 s 4 M5 5 6 s 7 M8 M9 S 10
ke -0. 188 -0.252 -0.407 -0. 408 -0.138 -0.097 0.076 -0. 097 -0.286 -0.076
it Bl AE -0.721 -0.021 -0.156 -0. 085 -0. 590 -0.171 0. 664 0.427 0.103 -0. 540
bRy -0.079 -0. 008 -0.047 -0. 130 0. 156 -0. 052 -0. 190 -0.216 -0. 580 0.351
R -0.283 -0. 148 -0. 159 -0.225 -0. 057 -0.272 0. 144 -0. 003 -0.217 0. 190
4 = TRIG T, e 7 = 01 B b 184 K 1 7R HE A I Ui i BE X

a. Bl LA O, N KO U S B RS K
T I e P P TR 0 7 T R g B R O i i A N
HE AT Vit AL DX MR 7 A I AN N R R
Mg 7 A5 AR TR T 500~ 1000 Hz,,

b. B T WEKTRIE AR, T MK A2 T K (A
JZBEASE FH S, Y6 U7 18T 7K 36 8 10 B sl R 98/ N, Y
U P KR ZE B AR B 55, M P RS R G B R ) R
FEW /N, AN TR Ui K B R 32 08 4R R T 500 ~
1000 Hz,

c. FiEHETTOK TRIE O, T kK it it o A 3 1
K, I 7t 7K AR Z5 B RE B R i e R 8 ey, W s 75 T
G R DA B O A SR AT I DX 8, SR K

KA AR A B 2025 ,45(4)

5, M HE IO BRSSP AT/, AN [R] 3 T
IR Mg A T 500~ 1200 Hz,,

d. i B i sl A 0 HE AR T 3 DX 3 ) W e R
G 535 AR S, T 20 e -5 30 200 0K 35 fr e 7 7 1 20
FEAHSC ; it 20 BB AR R T I T IAE DX e A HE A I i
TRE DX 5 1 7 )RR 4 I 3 E A OG5 I RN 4% X
S R R LT JC E AR R S i iR
PR 7 5 e R ATC I S AH e &R
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