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SUMMARY: A new test rig has been built to investigate the discrete
frequency sound generation from an axial fan or a compressor. Steady
performance of the rig is found to be satisfactory at the design condition.
Experimental particulars for the acoustic test are given and some of the
test results are shown for both operation modes of a single rotor and/or .
the rotor plus stator cascades. One of the primary objectives in the present
experiment is the effect of the blade tilting on the interaction between
the blade cascades in relauve motion, therefore an analytical model
including this effect has been also proposed.
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Fig. 1 Coordinates system
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Fig. 5 Actuator model of tilted blade cascade
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Table 1 Design details of test rig

Air supply (Ebara SRP 3DNo. 3)

Volume flow 200 m%min
Static pressure rise 150 mmAgq
Rotational speed 3000 rpm
Driving motor power 15 kw

Axial comressor
Ovcrall dimensions

Tip diameter 300 mm
Hub diameter 200 mm
Hub /Tip ratio 0. 667
Annulus height , 50 mm
Mass flow rate 1.68 kg/s
Reynolds No. 1.21 x 108
Rotor cascade

Number of blades 32
Blade chord 28 mm
Inlet axial welocity 35 m/s
Inlet axial Mach No- 0.103
Rotational speed 3000 rpm

(Hub) (Mean) (Tip)
Blade profile NACA 65(16.7) 10 65(11.4)10 65( 7.7) 10
Pitch 19.64 24.54 29. 45 mm
Solidity 1.43 1.14 0.9
Circumferential speed 31.4 39.3 47.1 m/s
Relative inlet velocity 47.0 . 52.6 58.7 m/s
Relative inlet Mach No. 0.138 0.155 0.172
Relative inlet angle 41.9 48.3 53.4 °
Qutlet axial velocity 34.8 34.8 34.8 m/s
Relative outlet welocity 35.3 39.5 46.0 m/s
Relative outlet angle 9.4 28.3 40.8 °
Turning angle 32.5 20.0 12.6 °
Stagger angle 22.8 35.3 44.6 °

Stator cascade

Number of blades 32
Blade chord 28 mm
Inlet axial velocity 34.8 m/s
Inlet axial Mach No- 0.102

(Hub) (Mean) (Tip)
Blade profile NACA 65(18.1) 10 65 (17.1) 10 65(15.7) 10
Pitch 19. 64 24.54 29.45 mm
Solidity 1.43 1.14 0.95
Absolute inlet velocity 43.3 40. 4 38.8 m/s
Absolute inlet Mach No- 0.127 0.119 0.114
Absolute inlet angle 36. 4 30.5 26.2 °
Outlet axial velocity 34.8 34.8 34.8 m/s
Absolute outlet velocity 34.8 34.8 34.8 m/s
Absolute outlet angle 0 0 0 °
Turning angle 36.4 30.5 26.2 °
Stagger angle 16.0 12.7 11.2 °

Test cascades (Stator blades)

Number of blades 32
Blade profile Flat plate with rounded edges (Thickness 10 % chord)
Chord ' 28 mm
Dihedral angle 0t3 °

This document is provided by JAXA.



19784 3 A REGEIGES 583
Table 2 Specification summaries of instruments
INSTRUMENTS SPECIFICATION

1/8” microphone
(B & Ktype 4138)

1/2” microphonc
(B&K type 4165)

Anemometer
(Hayakawa HC- 24)

Linearizer
(Hayakawa HC-310)

Frequency analyser’
(B&K 2120)

Digital correlator
(TEAC C-120)

Spectrum analyser

Sensitivity 1 mv/Pa
Frequency range 6.5 Hz- 140kHz
Dynamic range 76-168dB

Scnsitivity 50 mv/Pa
Frequency rangc 26 Hz-20kHz
Dynamic range 19-146 dB

Constant temperature type. _
Hot wire. tungsten (5 meter. copper coated at wire ends)
Hot wire resistance 3-9Ohm

Max current 400mA

Overheat ratio 0.150r 0.5

Air flow velocity range 1-150m/s
Frequency responce up to 40 kHz at 50 m/s
OQutput level 0.5-12V :

Measurement accuracy £ 05% F. S

Frequency responce 20kHz at 50m/s

Noise 03% R-M.S

Drift 0.2% F.S at circumstantial temperature *3°C

Frequency responce 2Hz- 200kHz * 0.5dB
Input range 10#V- 300 V (peak 700 V)

Input impedance 1 M. Ohm/50 pF .

Output impedance A-C 500hm, D-C 82 Ohm
Noise Lin- 2Hz- 200kHz 70V R. M. S
S/Nratio 80 dB for input level 30mV
Frequency selection bandpass filter (bandwiths 1%, 3
%, 10%, 1/3 octave), high or low pass filter

2 analogue input channels(x, y)

Input range ] Vmax :

A/D convertor x channel 4bits, y channel 8bits
Input impedance 5 kOhm

QOutput impedance 1.5kOhm

Internal clock frequency 1 MHz

Sample rate 0.5zsec-50sec, 25steps

Sample delay number 100 points

Averaging time 2°-2'%, 11steps &integration

Operation with. TEAC C-120 (Input 8 bits)

Output range ¥ 15V

Output impedance 600 Ohm

Frequency range D C to Max 1 MHz (sample rate 0.5us
Min 0.01 Hz (sample rate 50s)

Resolution 10.6 kHz (sample rate 0.5#s)

-0.000106 Hz (sample rate 50s)
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