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Analytical and experimental investigation of remote microphone system
response for prediction of surface pressure fluctuations
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Accurate measurement of unsteady pressure fluctuations along a surface requires experimental set up
Received 03 July 2016 with high spacing resolution and high frequency domain. Therefore, in recent decades extensive studies
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Available Online 09 October 2016 have been conducted on remote microphone approach. In this method, instead of using flash mounted

sensors, they were installed remotely and connected to the model surface through one or several
continuously connected tubes. Surface pressure fluctuations travel within the tubing in the form of

Keywords: N

Remote microphone system sound waves and they are measured when passing over the remote pressure sensor, mounted
Analytical solution of sound propagation perpendicular to the tubing. In the present study, an analytical solution of sound waves propagation
Dynamic response inside the rigid tubes is used for modelling of the remote microphone system and to investigate the

Unsteady pressure fluctuations

Experimental calibration effects of its parameters on dynamic response. In order to verify the accuracy of proposed modeling, the

dynamic response of a typical remote microphone has been obtained through experimental calibration.
Comparing the analytical and experimental results indicates high accuracy of the analytical modeling.
Results show that changes in tubing diameter lead to occurrence of resonance and creating harmonics in
two frequency regions. The amplitude of low-frequency harmonics depends on the length of the
damping duct and decreases with increasing of its length. Instead, the amplitude and frequency of high-
frequency harmonics depend on the length of the first tube and they decrease with the increase of first
tube length. Also, increase of the first and second tube lengths leads to an increase in phase of dynamic
response of the remote microphone system.
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Fig. 2 Two stages Calibration procedure of the remote microphone
system, a) Determination of the response of the speaker, b)
Determination of the response of the remote microphone system
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Fig. 5 Variation of system*s dynamic response amplitude with various
second tube diameters (L;=30 cm, L,=10 cm, Ls=3 m)
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Fig. 6 Variation of system‘s dynamic response amplitude with various
damping duct lengths (L;=30 cm, L,=10 cm, D;=1 mm, D,= Ds=2 mm)
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Fig. 8 Variation of system‘s dynamic response (a) amplitude and (b)
phase with various second tube lengths (L;=30 cm, L3=3 m, D;=1 mm,
D,= D3=2 mm)

Aol Job ks (6151 4 pis (Soeld gl 51 (D) 5 asels (8) Ol yess 8 S
(L1=30 cm, Ls=3 m, D;=1 mm, D= D5=2 mm) pqs

Stz 590 ol 5l (8, S i i liBe la gl il (Jae o cwaie
80,5 aigy ol digei cxlu 5l 8 Gsllas  (Sielins Ful 4 sl

e S yed -7

(Ms?) s e Co

(‘]kg—lK—l) ol oz g ,Lid 0 0% slo S i 4 Cp Cy
(M) oyt 5L D

(Hz) uils 3 f

(M?) SewsST g0 d0e il pals Luils )3 k
i tals Job (M) o5) Jsbo L1

298 oy 51 589,500 i slaalgl Slass N
(kgm's?) olej o) o ,Led Sllugs p()
(kgm's) (uils 3 o555 53 Ltd Sblags P(w)
(M) Wy eles R

R Ty die s

(K) Lo T

299 oy 3l (B9 See e JUl &6 Tom ()

(ms‘l) Gye sliwly o Ce u

(MS™) eles sboal, s v

Sy mdle

161

Sl b ol i aily LtalS YL (glopuilS )b 4o Logae e
3B loges o (9,50 9 v (o Abols Sl alaslods pgs Ayl Jobo
el sl 58

S5 om -6
oy 5l B S pimns (Seslind Fenly (Gt Holaie 4y pol> aslllas )
doalg) Jlad pois Joldh plns (owiin iliie slaol)ly Sl oy p g 599
o Sarliss by (53, p59 4y Jsb 5 S5l sl Jsb o5Vl g Jobo
ool o oolinul o slaaly) 31 o glysl jlezl Lo >
b ) diged 99 ol 5l 89 Se s o (Seslud ol izen
Sl By, Sds ewmsplis (o el L Jols s
aS ols plas bl cwl je0 ol 5l 48 e i (s 3lw Joe 5o (solpiiny
IS VPV FSRUET TSI P W VR A I N VR VP PRSE TR T-Y'U PN I Y ROUES )
G818 o Gl 5 e gl Al Jsb 4 atdy oly il 3
Jol gl Jsb 4y ausly YU (sl ilS )8 ongame o ayauts LuilS )8 .00k o0
pso 5 Jsl sl Jsbo (halidl ogdleas i canl adly (2l (T (al331 L g 005
3 IR P PSR RS E3 WS- U
Sloadgamo s az55 b S e35a5 @al,d 1y ISl ol 4285 plasl Lo

|Pw/Pol* (dB)

| —— Li=10cm AN |
s L,=30 cm \\
4ok T L;=60 cm \“ ]
-45 L L e B G e
10’ 10° 10° 10*
Frequency (Hz)
20 T T T T T

Phase (rad)

—— L;=10 cm \\
420 e L;=30 cm \\ i

----- L,=60 cm Se

~
-1401 E
-160 ! 1 | ! 1
2000 4000 6000 8000 10000
Frequency (Hz)

Fig. 7 Variation of system‘s dynamic response (a) amplitude and (b)
phase with various first tube lengths (L,=10 cm, Ls=3 m, D;=1 mm, D,=
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