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Noise characteristic analysis and noise reduction for
gas water heater

TAN Xun', XU De-ming', LI Qi-liang’, WANG Yi-gang’
(1. Key Laboratory of Healthy & Intelligent Kitchen System Integration, Ningbo FOTILE Kitchenware CO., LTD., Ningbo 315336, Zhejiang, China;
2. Shanghai Automotive Wind Tunnel Center, Tongji University, Shanghai 201804, China)

Abstract: Noise generated by gas water heater affects residents’ comfort seriously. In order to understand the
characteristics of water heater noise and to find its problems and propose a specific noise reduction scheme, the noise of
a certain type of water heater has been tested in the semi-anechoic chamber. The noise characteristics of the prototype
are obtained, and a scheme for noise reduction by adopting air intake from the top and increasing silencer shroud is
presented in this paper. It is found that the average sound powers of the prototype in maximum and normal loads are 61.5
dB(A) and 58.3 dB(A). In addition, electromagnetic noise, fan noise, combustion system noise and the noise generated
by cavity resonance are interacted with each other in the cavity of water heater to form a series of peak frequencies. The
effect of noise reduction is obvious by intake from the top instead of the back, which causes the average acoustic powers
being declined by 5.6 dB(A) and 4.7 dB(A) under maximum and normal loads respectively. Meanwhile, the drop of
sound pressure level in low and middle frequency bands is obvious, and a certain extent of drop of sound pressure level
at high frequency can be found. Increasing silencer shroud can reduce high-frequency noise, but noise reduction effect is
less obvious due to small circulation area and big resistance.

Key words: gas water heater; noise; air inlet mode; silencer shroud
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Table 1 Three dimension coordinates of test points

DS x/mm y/mm z/mm
1 -0.99 0.00 0.15
2 0.50 -0.86 0.15
3 0.50 0.86 0.15
4 —0.45 0.77 0.45
5 —0.45 -0.77 0.45
6 0.89 0.00 0.45
7 0.33 0.57 0.75
8 —0.66 0.00 0.75
9 0.33 -0.57 0.75
10 0.00 0.00 1.00

B E R
Fig.1 The diagram of measurement positions
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Table 2 The total sound pressure levels and sound power levels at
different measurement points (dB(A))

n TEH B NI
RIS SRR DR S R BRI S DR 2
1 511 53.9

2 503 53.6

3507 542

4 488 52.0

5 500 52.9

58.3 61.5

6 515 542

7507 53.5

8 502 52.8

9 493 52.9

10 50.1 54.3

TR, ANENHIEESR 2B, 0l LA e %
AR R [ PR A . R TR AR BT AL
T RBE R G A s IR R . 5 K A A A
bb, IE# G R0 A B 75 R 20 AN R P
i, FEEEA W .
221 KMLMERE

JRUHIL I 75 = S0, — 288 e e R 5 A e
P B HOE R O LR S i R R A BT
MR, BABERNSR, fERKAMT, 2R
(DI EAR R — P B0 4 305 Hz,

=t ASSTA0 _4305m (H7) (1)
X, z R A #, R AREHEE@pm); n B
1,2,

TR B g 7 R ey 570 TR R S e R T [ A
Aoyl Q) ARG)HAT IR . FIFET DI HEA
B BATTAE SR AT IS EE 7375 400 Hz F1 850 Hzo

ﬂzO.Z%zO.Zx%:4OO(HZ) )

f=t \/;:;2 = o =850(H)  (3)
s R £ 20 ) i B T G 7 AT R 5 I PR 4
SR P ATIR (Hz)s v AN Rl B (m/s); d NS
tEAA(m). ¢ NFEm/s); s, AH KO TR (m?),
LA R 3K B (m)s VN RALTE AR FR (m?).

X HEE 2 TR )75 e R AT 25 DA AT, R
7 400~4 500 Hz Z [a)H] 58 /& AL w75 1 U AE
AR . AT i R RS A (R AH ELAE P 77 A 1) 5 e e
B CBSRIE TR R B S A AR A AN
FasElkah, FEPESNE.
222 BREeRGME

M PR ALHR T BT X KA L PRI 7R DA
ke = R R B 55 P IR S LR PP AR (e 7 . A

75 R 2 /dB(A)

10 000

10 100 1 000
SRz

Bl 2 BRI SR 1 DI 10 [ IRtk
Fig.2 SPL spectrums at the monitoring point 10 in maximum and
normal loads
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Fig.5 The silencer shroud
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Table 3 The total sound pressure levels and sound power levels at
different measurement points in maximum load (dB(A))

W CHGLA TR A TR
JRAERE)  HEX 75 IR 75 S
1 53.9 49.3 54.1 49.8
2 53.6 485 524 48.4
3 54.2 49.0 52.5 49.9
4 52.0 48.0 54.0 50.8
5 52.9 46.9 52.3 48.9
6 54.2 48.0 532 48.6
7 53.5 474 53.2 48.5
8 52.8 47.1 55.3 51.1
9 52.9 47.0 52.2 47.0
10 543 47.1 53.9 48.1
Eﬁjgﬁﬁ 61.5 55.9 61.4 573

B KT, REEE R ITS THIE PRy T 3t XL
I P P TR 2 A B1) 46.9~49.3 dB(A)Z 4], i
BRI 75 TR A3 55.9 dB(A), B&IR 5.6 dB(A).
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dB(A)e MM RU7E TE 55 87 AT 114 1~ 35 P 3K TIPS D 2840 53
BIEALE] 58.3 dB(A)HM 54.5 dB(A), F&MEA 0.0
dB(A)F1 3.8 dB(A).
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Table 4 The total sound pressure levels and sound power levels at
different measurement points in normal load (dB(A))

FHEGEEK TS Wi T A

s G I R i i s D R
1 51.1 46.5 51.1 47.0
2 50.3 45.9 493 46.4
3 50.7 46.3 49.4 47.0
4 48.8 455 50.9 47.8
5 50.0 453 493 46.3
6 51.5 46.0 50.2 45.7
7 50.7 453 49.9 46.3
8 50.2 45.0 51.9 47.9
9 493 452 49.2 44.4
10 50.1 45.1 50.6 45.4

J;gj;zf 583 53.6 583 545
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Fig.6 SPL spectrums at the monitoring point 10 with the air
intake from back and top
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Fig.7 SPL spectrums at the monitoring point 10 with the air
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Fig.8 SPL spectrums at the monitoring point 10 with the air
intake from back and top plus silencer shroud
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