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Abstract

For a research-type low-speed recirculating wind tunnel, the multi-functional test capability
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requirements determine that the wind tunnel has interchangeable test sections of different sizes,
and different test sections have different wind speed ranges. For this type of wind tunnel, because
different test sections share the same set of power systems, it may lead to the problem of mis-
matched flow and pressure rise. To solve this type of problem, it is proposed to choose the wind
tunnel contraction ratio based on the maximum power demand of the wind tunnel power system
and optimize the matching of the wind tunnel sections to ensure that the wind tunnel has a high-
quality flow field with low turbulence, low noise, and uniform flow field while meeting the maxi-
mum test wind speed conditions. The design of variable pitch propeller is adopted to meet the var-
iable flow and pressure rise requirements by adjusting the installation angle of the propeller blades.
The acoustic design of the wind tunnel clarifies the noise sources and acoustic characteristics, and
targeted selection of different noise reduction methods is used to meet the low background noise
requirements of the wind tunnel.
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Table 1. Key technical specifications of wind tunnel test segments
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Figure 1. Wind tunnel aecrodynamic layout schematic
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Figure 2. Fan section aecrodynamic profile illustration
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Table 2. Dominant frequencies of turbulence/rotational noise in the main test section

2. FIRWBURA/AERE IR 50

TR B A : m/s
20.0
30.0
40.0
50.0

RALX AT : m/s
22.5
33.7
45.0
56.2

TR 7S M Hz
138.6
207.9
2773
346.6

RHLBEHE IR 140 Hz
174.0
261.0
348.0
435.0

Table 3. Dominant frequencies of turbulence/rotational noise in the high-speed test section
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Figure 4. Acoustic performance of dual-layer microperforated panel
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Figure 5. Aerodynamic noise absorption layout of the fan compartment

5. RALEN BRI A E

DOI: 10.12677/app.2024.1412086 808 N FH 4 2


https://doi.org/10.12677/app.2024.1412086

BT %

PANEN 77 B X ik = T A XL E 2 M 75 ARt Mg o, o IR P 75 s 1 B, AR LR B R U
TEFLART & o WSS AT EAE KR EETT DY J, AN BAN D BIXNU R AR, WHARKE N 64m, K54
HT RHB Bl as i Bon i B RAXUEME IR R, PR LR IIFLEY N 0.8 mm, HREH
N 0.9 mm, 5 RGFGIE SRR IHEE LR FEILEN 2.5%, FRZEMFEIRIZEILREN 1%, REM
ZEFLART 1) 2450 27 FLAR IR R B /9 40 mm, A 1] 2 A5k 27 FLARCR XU B [T R BE 258 160 mm e 12 XIS AT VA S
W7 AT B RAAR, R 5 FLAR 2 A1 25 [ 40 i) 100 mm A2 45 HANIGIE I 2 AN 557

() FHBIHMSME

FERNL RIS BB 2 BT B VH &4, T B S e 7 R XU LR Sy SR e 75 o ZE B 0, <R
MR B E S R B, RERESE i, FEB L AP, BRI EFEBE 1M
FLEL 2 BEMT BV S A0, 5 R R 75 A0 T LB S 2 sy, R 6 A EJTE, B
FUMRAN 2 FLIR S M RS B A B o 2 00 RGT BRI, AR SR GRS SRNE 5, AIfEFE B 1 M
PEB 2 REAE, MBS, NERE SR,

a) FHE 1

AT 2mx 2m MIET T, (ER% EBET SRR ERIAT . Y A AR 6.72m, AU
THA SRR 8.79 mo WA MR B W1 6 BASZES 73 Fis

Figure 6. Acoustic insulation material layout in the central section of the flat section 1
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Figure 7. Acoustic insulation material layout for flat section 2
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