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STUDY ON DESIGN AND PROTOTYPING OF SMALL LOW NOISE WIND TUNNEL
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In the design of the low noise wind tunnel, it is important to minimize not only the flow noise generated

from the nozzle or collector at the test section, but also the fan noise, which is transmitted through the duct
system and from outside of the measurement room. In case of small low noise wind tunnel design, the noise
treatment is not sufficient compared with the large wind tunnel because of cost and space constraints. This
study is an attempt to establish a practical acoustic design process of small low noise wind tunnel. The
relationship between BGN and the sound sources were discussed by investigating the characteristics of the

sound sources.
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Fig.1 Schematic view of background flow noise

in low noise wind tunnel
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Fig.2 Ground plan of prototyped small low noise
wind tunnel

Table.1 Specifications and performance

Item Specifications and performance

Wind tunnel type Semi goettingen type

Test section size 130mm X 130mm
Max. wind velocity 40m/s
Centrifugal turbo fan
Air source SRP30 No.2
(Made by Ebara Corp.)
Inverter

Air volume control FR-D720-5.5k (Made by

Mitsubishi Electric Corp.)

Test Section length 640mm

(4) ZEAtEaEEHAI

J AV D AEEL L, J A VHIRERT T LR
OWEEITIE (Z Bh5E) 05D (=65mm) (2381T B AKFS
m (X #idFE) , mEEIFA (Y @iiFE) O o—EEE
K ONELAVIREE 2 540 L7z, JIEICIE KANOMAX fH8d #4
A H E Model 1000Ser 36 K VEUEE MR S m —
0251R-T5 ({4 Sum DE LT ATV) W, X
SV AR 40mis BFCIE, / AV O mERE 130mm X
130mm @ 9 H 110mm X 110mm O#HIFHIZ YT Frlajiis
D 9% EDO—FRMEEA L, ELAVEREE (XA _Eo#FHIZER
WT0.8%LAT &, ot St L& 7e -7
Z AT LTz,




Fio, K 312/ AAMEROIEE ST BT DT
OFCHE A OFHFE R Z2 R, FEEHO—RRICxH T 578
2208 2% AN ORI R LFERAEFE D, KT v yrar
ELTRLE. 72, —HERIT ) AVONEDBE T
LTWb. Ry a7 ofix, 7 AvHaky
Z=1D (=130mm) TF¥ET 90%, Z=2D (=260mm) F{iiT
80% L WD Z Lo T,

F 7z, FEL 7RI AR FE KT 920Pa (/ AL H
HEE 40m/s) TH Y, FHRME B2 DD, ZAUIARBEIR
TH U D ETBRO KIS ITETTD ) A BRIERIC
RSB ED D Z 2R, RANS EF /L LY
MEBRFHMHL TV ZENFERE L TELLND. L
L, ERLZEEKE ) ALV OREICBT 5 ED
BRRECET &, FEMETV 1.0 7220, EREWED
PERRDFEHN & 72 o 7e.

325

100 260
50
_— 108 195
R 50 E
> .0 =
S o 130 N

100 65

0 0.2 0.4 0.6 0.8 1
Y/D [mm]

Fig.3 Distribution of uniform velocity
of jet direction (Uo=40m/s)
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Fig.4 Relationships between flow speed U and background
flow noise (BGN) of prototyped wind tunnel
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Fig.5 1/3 octave band spectra of BGN at U=0 to 40 m/s
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Fig.20 Contour figure of the flow velocity distribution
before and after acoustic treatment
(Maximum display value:10m/s)
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Fig.21 Contour figure of the turbulence intensity
before and after acoustic treatment

(Maximum display value:25%)
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Fig.22 Comparison of back ground flow noise
before and after acoustic treatment of collector at U=40 m/s
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