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« Motivation and objectives;

« T-1K wind tunnel and its possibilities;

* Rotor rig of the T-1K;

« Anechoic chamber of T-1K description;
 MLS research brief description;

« Example experiment description;

« CFD validation example;

« NACA-0012 rotor experiment description.
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= Motivation and objectives

* The key mission of the project is a modification of the conventional
low-speed, closed-circuit wind tunnel with opened test section for
aeroacoustic measurements;

e Essential part of the work is finding the most convenient test object;

e First target is a creation of the anechoic chamber around the test
section;

 Second target is an acquiring an experimental database suitable for
CFD validation;

* |In this presentation, all the results are for hover mode.



T-1K wind tunnel of KNRTU-KAI, Kazan
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1. Nozzle
2. Prechamber Characteristics:
3. Honeycomb Wind tunnel: low-speed, closed-circuit with opened test section
4. Test section Wind speed, m/s up to 50
5. Collector Initial turbulence intensity less than 0,5%
6. Fan Test section diameter, m 2,25
7. Returning channel Test section length, m 3
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= Experimental measurement systems

Distributed characteristics measurement
systems:
——>{ * Dantec 3D PIV system;
« Dantec 3D LDA system;
» Dantec 6-channel CTA system;
* High-speed camera;

Conventional measurement

systems:
* Pressure distribution
measurements: 128 channel Acoustic measurement systems:
Scanivalve system,; » Acoustic chamber;
« High-frequency pressure  CAE Acoustic camera,;
measurement : 20 Endevco * Proprietary system based on DBX RTA-M
piezo sensors; and National Instruments technique;

* Integral loads: two 6-channel
balances: high-load and small-
load;




Rotor rig researches
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Rotor rig schematic

Acoustic researches
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‘Ar Anechoic walls
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Layer 1: Helmholtz resonator:
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Layer 2: Melamin-based anechoic
material for 1-4 KHz:
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-dr Anechoic chamber MLS research
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3. s S — Rt vl cpees * Both walls closed case is acoustically
- pulse w— most drown out test section of the
= T-1K wind tunnel;
%0‘3 l wall - * Overall reflections amplitude is 6-6,5
3‘02 reflection  reflection | times less than initial signal;
%0'1 * Reflection analysis shown that for all
£ °"‘-4 retractable walls open-closed
2“1 L configurations the biggest parasite
Destance contribution to the signal caused by
1 Sig’nal ) S — ) ] th.e closest retracjca!ble wall. Main
. -~ puise — Left wall opened microphones positions has been
2 04 | | | | | | tested. Also floor contribution is
§°-3' i . | | — clearly seen.
.‘3;0‘2* e \r/::!ction .
g 0.1
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Distance, m
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Rotor diameter 1640 mm
B "'-! Blade chord 67 mm
. Tip Parabolic
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Rotor rig test results: CFD validation case
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Rotor rig test results: NACA-0012 CEaa

experiment
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wif Contact information
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Kazan National Research Technical
University n.a. A.N. Tupolev

Phone: +7(843) 2369472
E-mail: VVPakhov@Kkai.ru
URL.: http://labl.kai.ru




Thank you for attention!




