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Abstract
This paper show the effect of mean flow velocity in pipe to the transmission loss
of Helmholtz resonator. From the experiments as the mean velocity of flow in pipe
is increased more than 20 nys , connector length decreased , conductivity increased and

the transmission loss not only - fall but also shifts toword higher frequency region.

* 'Mecha.nica.l Engineering Department,Faculty of Engineering ,King Mongkuts
Institite of Technology Ladkrabang.

**  Master Degree student Mechanical Eng.Dept. Faculty of Eng. KingMongkults
Institute of Technology Ladkrabang.

#%%  Mechanical Engineering Dept. , Faculty of Eng., Tokai Umniversity.



514

o

Lunu

Helmholtz resonator  iiugunsaifilFlumsandes wilussuuvielefesooud  uazly
msoonuuuglnsaldind dealimouisuunmmsaadedinssdnimmnafigadladi
gafunuT Resotance (36771 Transmission loss

ASIAM " Transmission loss YOUATRATEIUGONY  Helmholtz (ol umsTinges
i‘lﬁadnq%ﬁﬂasﬁmﬂ’ﬁ)aﬁﬁﬂﬁ:ﬁﬁmmmm?ms:i’mﬁmmm Helmholtz ~ DINHAMINAADI
xﬂ?ﬂasﬁmﬁﬂqﬁﬂswﬁﬂmmmﬁuanluﬁawuiwﬁ Conductivity HASYUIAUB Connector length
Tunmdendldtimsinszinavesnudian  TudryuzveamsnAaowuY Single Resonator

< 1 a d 4 . sy 4 @ °
=1fa‘vm11ﬂﬂm§’1am‘i‘luﬂmwuwﬁﬂamqmﬁuummmsmszmﬁmmm Helmboltz uaguna

=) s =4
mInaasafsuiisuiungul)

aa 4 w d o v 4 @ o A 4 oy

lunsnessamigueiavaunssassinauiln lfesotziu@ouiion 1 wioe aly

) . s 3 £ o . .

AUAT UARIAT Transmission loss 910 Davis Bquation ¥R el Acoustical effective

> LI g ’ Aot o & g A

length (L¢’) A3#l lilin 15 7an 1az Actual length(Le M) ATENAMIT 1audvzlinmNAnIMse

o 1 as ._ . 1 @

Vouigafmfiu Connector length (Lc) 148 Conductivity(Co),AT8 1xSiau (CoM), Ay fifiay uazd
A s v 1 d’
usduaAerumMIvIIaall

Transmission—loss equation without flow | g,
G ~
TL=10Log|l+ fzs 7 . Cham!;er —H
Ff N1/ e
! Connector = N/~ s / SER
P - . 3
AR | R~
wal nat : —.—
C‘"’E’“'uma
Duct
Jfr:Resonant frequency,  Co : Conductivity
Lc':Acoustical effective length

8 : Correction coefficient of connector length
sﬂw 1 UAA3 Comnector length Uaz mlmsmm,,lmmmman

Transmission—loss equation with flow

Chamter ~

15 (1 —M’)s M
. 1 (1-uF +5— er
= +

TL=10 Log i SM [f 5
3% Nxa' 4 AL f

- : Conaector—__ Zl vy

.M=E , H=_g_ . E=U4§}; Duct\ 3 “J

: - )
O guc I3 -

N : Number of comnector, ¢ : Sound velodty

U : Mean flow—velodity , U : Flow—velodity near conpector’ ( 5’ Velocity

Uc : Central flow—velocity, M : Mach aumber

di.strﬂm(iou

]
U

4
‘1J“ﬂ 2 UtAd Connector length UAL ﬁ'ﬂﬂ']ﬁ‘ﬂﬂl“’ilﬂ’l"lilﬁ?ail



V=0.000215m° , ka=(2fr/c)-a<0.1 -4
- aR=083 | a/Lc=0.19) 018§
o a/R=0.425 . a/lc=0.3

-
[€°)

-t
N

- Conductivity ratio Cym/Co

—
.
ek

0 0.1. 02 03
Mach number M

A Q) s 1 as
717 3 urannudniutsznin NG 1auAY Conductivity
d 4 ' '
1A3UN 3 91 Lo = 005 m. 9214
CoM =Co X 1303M -68M +12.145 M +0.448

Lc'M=Tla'/ CoM

30 — i
C Le=t.dls —
o iezi.lfa ----
e
— A Lz=p.:05g —-—
=20 ;
~q
.IO[ ]
Y
10 20 30 4o

4 4 o 4 o <
gﬂ“n 4 LAAIAITIAADUAIVDIAIUG Resonance AUAIIIAN

o

| o .
1 4 M le =005 m. 9zld

. 4 2 a '
Afr =914 x 10 U -1.043U +39.773 U - 48659 N 26>U<4
4 3 M o
ay Afr =2083x 10 U -02625U +11.217 U -1408 #1 U>34

y o
&1 U >60 1961 U 1 60 m/s



516

5 Q-

o 44 - v A A
nsalFlumanaaswaadluzli 5 sdlumsuansiidoglasdiniosdiotadnn

%N ANECHOIC ROOM

DRIVER UNIT

. DUCT

V22,2
NCER ~ MANOMETER

Resonator
A"
D : Za @)
nct— —

L@ <[ 3

Sound Source

Anechoic Termination
sl s _uzrmmﬂ'ﬂsznauﬁl%’lumsﬁmmum Resonator
3.1 TwazBuaginseiildlunisnaass
- viomaniyfdeenay D = 48 mm. , S = 0.00181 m~
- m?ms zgvta’ad(Resonator) 1 pcs
151795909 Resonator V= 0.00022 m’
Connector length e = 005 m
e connector a = 00l5m
- Blower JMAIM570Y 0 - 80 m/s
- Inverter range 0 -60 Hz
- Driver Uit
- Oscilator ATMA 150 - 400 Hz
- Amphfier o
- Invohite tube
- Connical tube
- Pilot tbe AR au L 910 - 80 mys

- Manometer



517

ey
TEMINAGDI
A A 4 A A ¢§ - H R '
nngln 5 diefloudygnuaiwalaniwnils 998 Oscilator AU Amplifier #1U
. . v ] e d o * . a 9 :
Driver Unit luszuuvie ssfi@eshanudtugluszuuvie 5119l Tas Ty 30 Prov - tube
do 1 3/ o o i = | 4
nAwdIgqa  MNuaresnaINAl  Resonator Uuinmansnaaes  uasnidsuniwutllizesq

90 150 - 400 Hz

4. _pan1Ineged
a4 . r i . 4
11 7 wanmanisneasivsudosfianasvaunisass i@y Helmholte dion1wiz?
1 J . i o‘ AA * 3 a  ar
auluvie ¢ Conductivity szfifhviiga  AawonlAnamsfAuIuesiudy mse  effective
length(Le ) (11AY Actual length (Le M)
A s ’ =) c‘ ) A as [=1 A é
N 4 @ - O uaAEINUYBUTYINANVDUATBITTIUAGUUY Helmholtz 1 1ATLID
= =1 1
Fausraulune |
A~ o s ot P +
1INMINAaY  Wolnwanluno 20 m/s  92IRANDEUINAD Resonator UAY
’ b « d oA - ] A dy <
Lc =LcM Peak frequency Bitfasumnlas (Af=0)uadion s 1auiutUu 26 /s 04 80 my/s
1] . ¥ > < ' 3 ‘
v:inana Resonator N TaommizRA T 1auTIq 19U 80 m/s §U ¢ () Lo'M = Lo uas

1 ¥ ¥
Afr szmuugaiuta 37.22 Bz

40 TM,.«._‘ P ...... - - ..Awu;—-,._..,_ .w,miw,,w.w..g e e e -,,,...,,g
a : ; . . i
T i :

y Ue = 0 /s

— L&M= 0.086393 m . :

CoM = 0.0081819m

20 L S
© Measured

— Calculated(without flow) ~ |

20 e e e el JMM v oo e oo

10 s N e

o e ; |

150 200 250 300 350 400

Frequency HZ

o .
gﬂ“ﬂ 7 Transnission loss characteristic of single resomator with out flow



01

407

TL dB

30

10°

40

aB

TL

30

10

a
150

8

(

Ué.

.- ,,]' B

a)’

20 nys.

¢ A 55,

B S e T o

-Q

DeltaFr =0

"ﬁéaéured
— Caloulated(without fiow)
- C}alculated(with flow)

L&M= 0.086393 M
cCoM = 0.6081819 m. 3
Fe =337 7 HZT TTH

Hz

R
.‘_“r\:': :_.

ds0

Frequencuy HZ

ue
L&’
coM

®),

ZSEHVS i
0.081328 m
0-0086915 M

munu

Ft

DeltaFr =3.0846 yy

333

SRPUIE RV I ROV SRP SN

Poa
AN
A
W&”f
S ;
ww;i?gﬂ i
A ;

350
Frequency

Sﬂ% 8(ab) Transmission loss characteristic of single resonator with flow



407"

des

TL

30

10

150 200

(c)ﬂ

30.1m/s )
, 0.072457 ‘m
CoM. 0.0097555 in

ue
Le ‘M

wmnau

F¥ 3495 iz
DeltaFr =14.68 pHz

|
350 400
Frequency HZ

) T T S e

dB

TL

30

20

10

e

LE M
Cot

myon

0.610914 m_

DeltaFr =21.213 jyy i :

150 00 250 300 350 400

Freguency HZ

pu | .
sUn 8(c.d) Transmission loss characteristic of single resomator with flow

019



920

307

0717 Ty (e)

dB

i

Ue
Le M=
coM

TL

o rn e

~FF
D?ltaFt

20 [ SOV

e e mmrs s i

107

60 HUS ; l

0. 055803,31

0.g12667 M :

367 L e
":3?-‘..‘.. i

450

do0

Fraeguency HZ

40

®

dB

Ue
L& ‘M
coM

‘TL

nanu

801nm
0.051783 In

30 Fr

DéltaFr

367

0.091365 ;g
Hz'
=3? nz

22

10

450 400

Frequency HZ

P
1U% 8(ef) Transmission loss characteristic of single resonator with flow



521

5. aprlwaninaney

210A13NAABIMIAT TL. U Single Resonator mmsnﬂ;ﬂwam'smamﬁaff

1) 1 Conductivity(CoMUUBGRUAIMIE 10uRaud 26 mys Ful waziinmd reugadiu
M CoM 923N AUda0

2) 1 Actal lengh (LM vsxilegegqeitnimdiaudini 20 o uasildwihiy
Bffective length (Lc’) WAy 1 Actual length (Le Myvetlovasiinimuiauaadin why 80 mys M
Le'm =Le

3) M Afr %:ﬁfhmﬂﬁuwéamméfzauqai'fu

4) M TL fisuum idnesunsiifianudan denfeufousurammaaniessanuh

t A J o 1] A
am lanmauniseiia lndfsaduan 1dnnmsnaans.

Reference
(1) ASindhuphak,S. Boonchai ,S.Hagi , S. Murakann, M.Meada, 9 th Mechanical Eng.

Symposium(1995 )





