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Abstract [ Objective] The noise generated by air-condition-
ing system is a primary source of static noise in trams, with
most of the interior noise originating from the air-conditioning
supply fan. Aimed at reducing the noise in air-conditioning
duct, research focusing on the duct structure is carried out to
design a low-frequency, broadband noise elimination and re-
duction structure. [ Method] Noise reduction optimization is
performed on the noise transmission path of the air-conditioning

return air duct in trams. Referring to the original air return

structure, a composite noise reduction device is designed,
which is based on a perforated plate combined with porous
sound-absorbing materials, to mitigate the fan noise transmitted
through the return air duct. A statistical energy model that in-
cludes the return air duct and the fan noise source is estab-
lished. Combined with the theoretical calculation of sound ab-
sorption structure, the noise reduction characteristics of diver-
sion and noise elimination air duct are calculated and analyzed.
[ Result & Conclusion] The adoption of a flow division and
noise elimination duct effectively decreases the noise transmit-
ted by the fan. By building a test platform for air-conditioning
duct, the feasibility of using the noise reduction duct to elimi-
nate tram air-conditioning system noise is validated.

Key words tram; air-conditioning duct; perforated plate;

noise elimination and reduction; low-frequency noise
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Fig.1 Flow Diagram of Tram Air Conditioning Supply and
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Fig.3 Section drawing of additional noise elimination and re-

duction structure in return air duct
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Fig.4 Noise spectrum characteristics in return air duct
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nation structure under normal incidence

P2 A 6, AR SOk BLAL A S5 7E 2 000

Hz DL I 5 s A e e 1 R 32 2 P 22 FL s 1R} Bk

XF HGAH A S50 5 B — WP R RE Y TR R AR, T LR

HPEE LR 235 ) o P AR Y R BT R G R T A A 4

FOTE 1 500 Hz LU AR B AW S e T . IR, A&
- 67 -



O mmsne s F
HA G AR B T 22 FL W s bp R 7E 5 40 B i 4G
SEM R RRE A B T — I R R R .
Ab ZEFLARIE 722 T ORI AR Y A €, T T
T RHAE IS 7 RE PN AL

5(‘)0 1(;00 15IOO 2(;00
$ZE /Hz

K6 G M 4Ky i s 24
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noise elimination structure in diffuse field
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Fig.9 Setup of microphone noise test
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Fig. 10 Comparison of test sound pressure level at air-

conditioning return air duct bottom
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