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Aerodynamic Characteristics of Korean Bilabial Stop Consonant
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Abstract

Aerodynamic analysis study was performed on 14
normal subjects(2 male, 12 female) by nonsense
syllables composed of Korean bilabial stop(/p, p’, p"
and their preceding and/or following vowel /i, a, u/.
That is [pi, p'i, phi, pa, p’a, pha, pu, p'u, p'ul. All
measures were analysed using Aerophone @I voice
function analyzer and included peak air pressure,
mean air pressure, maximum flow rate, volume,
mean SPL. As results, first, MSPL and MAP of /p,
p’, PV themselves were significantly different. In
addition, different vowel enviroment also produced
significantliy different aerodynamic chracteristics

those consonants.
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A4 gl obFe Azt FAL AAGEA FFojd
% EARE BE, B, A FAM 53 Fe W
d&o e/, Be/p'/, ALY AN B2l
obFEo] W] o g Hole AL ¢ F AN
53] old F4E0] ofFel XFH & HE F9
o ¥y ofege XA mEA @=o FdE
N 2 EAE Golmm, olFEe] ¥MEE o4
3t ool WA Hok WU 4HRI] M 2
AFE ANEFA AU

2 A3Ee @309 #dg F FoddEol d&A
HHez ATE HASHT o]He AFEE A9
7EA7E g, @50 de FEE] AN 723 W

& #H47], VOT 3y B3k F(1996)°1 AT
E AAEAY o] dFdME g I A
BE&E /oH/R A AL H D, A&AEE CVS
VCV ¥HolA /u/, /u/, /i) RFE o| &3l BF
2g g & 22 AEEE Yt 2 2F F3Y
ol dAME oF A4 X u, W, F Ao
e BE 289 2 27 EFA FAHoZ f9
& Aolg ASA FIHAAL oJF AXgME FAFH
o2 fog aAo|zt eyt AEd 519972 g3
o RFAE & FEE, NE Fdg, 74 B
o AN dFEAey EEE /oH/E FIANHL
¥ &4 ®Est VOT, 9 A7, 71Feide. 2 4
I, % BdS diaME 29 A7z Wl st
7t k3 ohgo] ‘H, ‘wp FolRon ‘wp-wy, ‘wl-
FE FAFLE fAF Aoi7t vEwy. FAFES
‘Bl Wzt b g oEe wl, ‘w Eollen,
‘vl-wp ‘w-3E EAHOE {9% Ho|vt YERTH
vh-gbE &9 Al7|e FY ERA BAFLE &
ol gt Aot dEA ¥Rtk AEH F(1999) &
o] M zt&o) tisiA Electroglottography S o} &3t
B Y Egg /d/2 nRste AAsdTh X
39 (19998 gFo] HFEAFo A ZEE /of
2 32A3E AedA VCV Hejo dais RA, &
, AZRE, dFMEA WA EAsn, 4, He,
Zﬂ%] A AFWY, H47] 2 VOTe o
At ed F& B AA dfA FAA
7tAE Fia gz BNIAE ¥tk HE, Ae, 2
AFUigte]l BE>AL>HES Folgtn
AR FAXHSCE FYF Hol7b et wiAQ@

- 129 -



S99 #30 Hdee TESE Fad S4o
2 £%4 549 A 2HadE ofF ANIA
E AUABAZNLTH F9 29 o), oF A
AME AAXN SIS APz gel dojn sel, &
F4HA 4 M BT

3 Zol, BFol8 HIg SHo A Y
obmyl AN TAREE @ AW, SAHoz B
Mg B ¥R, FAGGHA 54 ey ¥
@ ARE Bgo 2FH AT

Heba @30 F& hdgol WAM FY BE,
FHY FRN s 1 57 Ao Hel thaA
otuz mgel $Fo HIHE gF¥FHoE A
o7t UBHEE F9EHA FHAME o7t 3
& Relehs FHcld A7E AR

o 799

Aol 7123, 7154 ool Yl
3, 283 FUAA oY L7 Y dJXNEE A
TR Ae AT Al 148 S ddez A
o A% gA 2l BRAAY ojdel Huie] o)
AAF E2E= ddAM A=A,

2. AR R

gFo] B A JBRESAFAA T
ANAE W} o)Fo] ANANAL WE 24 A&HA
3 AEAEE Sgc. FA BELLS i, /o,
/ow/, 1t/ fotad, Jotw/, /DY, Iped, fpu/el ATk,

3. HApY

719839 AAle KAY Elemetrics Corp.olA] 7l
3l Aerophone II voice function analyzer® AM-&3}
, BHg3] 5(2001)0) AAE ATHdE TYE Wy
2 48 AAsteY. WA fEaey @ gld 2
A 71718 AAAADG. JPAA7E HE S AHdsn o
= Afde ¢3S HEE AAEY L, vt2Aavt o
At 42 AFE F A=E HAAE 3 &2 1
dAe] e HAEEES Fn F &2 FA7Y &
°olg Fu A FEE 771§ Feo] FU. uid
AAHE AAE7] A EF 7] 7 (calibration) & A A&
A1, old F300 flowheadE A}&3tgc}.

AAe7] 98iA = Aerophone I voice function
analyzer 5 4&3¢E 4% 4+ U+ IPIPVOICE
EFF.) 3tlvlw & AH&3tich 24 %942 F4 2mm
A2 FEE AP 3 Ao AXA 7|2 old A

1518
=
o
o

otz g7 ¥E5 F9 ANRA% IR
(airtight) wh=28 ol DHAY F AALEL ¥F
F=8 sdd.

AAE ANSY) A nhaag HeeA ge Aol
A A47188 Fosach

Ey2
v,‘i’."a‘

4. A7EH

AFRFA L A& 33 AE:" FAY Yo
AgeA. Z oiilwsoint dY HiXR|
AN YL, AHFEAL Scheffe, Bonferroni® A A8t
At &4 oi7/i¥ 4= Mean Flow Rate(MFR), Peak
Air Pressure(PAP), Mean Air Pressure(MAP),
Maximum SPL(MSPL), Phonatory SPL(PSPL) °]t}.

B LB O
TAEA S

. 94+ 43
1 %& Rdge 53
#2o] FERALd] WA % AN B
& Aol WA <E 1>0] AASAt

<E 1> %€ BEE /p o, 0/ AR

N

MFR
(£ /sec)

MSPL
(dB)

PSPL
(dB)

PAP
(emH:0)

MAP
{cmH:0)

o/

42

091+1.22

81.57+3.52

68.38+4.19

9.38+9.86

2.07+0.92

n

/o

42

1.06¢1.26

83.40+3.82

67.95£3.67

9.30+2.37

2.9610.76

/o7

42

1.30£1.33

81.76+3.44

67.00+£3.76

9.00£1.98

3.65+1.55

A9 Aol A 2 iR

o} disiA ANOVA
g AN A%E ged AM}AYT. T A MAPL,
MAP7} SAH o2 §9atA Aol7} ehyry.

<E 2>%¢BE S /p p, p/9 MSPL ANOVA Z 3

source SS df MS F
between | g, 7, 2 4235 | 323
group
within ) \o0099 | 123 1295
group
total | 167699 | 125
p<.05
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<E 3>%&B4EE /p, p, 0/ MAPL ANOVA Z 3}

<E > AE HA 2%

source SS df MS F
between | o) 1o 2 2%.11 | 2059"
group
within | yoemg | 123 127
group
total | 20901 | 125
p<.001
9
<E 4> AE A7 2%
/o/-/p" /o/-/p/ /o/-/p"/
MSPL * *
MAP * * *

2. 25870 ve &

FZo] & Fdgol tsiN Z 2SFH et
AT SIXoA e EAL Hol: slo waA 2
N Ao dfNE B, AL, Aoz o] B
X sk o,

D % 9<Es 35 v/
Fe HES F FE dE AAe <E 5>¢ #o
<E 5> % BdS 3% v/ 2%

MFR MSPL PSPL PAP MAP
(£ /sec)| (dB) (dB) (cmHz0) |(cmH;0)

N

/pi/-/pa/ | /pi/~/pW/ | /PA/~/PW
MSPL ¥

2) & BLE 7S Y
Fe e F 7)edl W AP <E 8>3 Bk

<E 8> %€ HES A& /p/d A%

MFR MSPL PSPL PAP MAP
(£ /sec) (dB) (dB) | (cmH;0) | (cmH0)

/P | 14] 1.18£1.25 | 7897+3.11 | 64.91£3.43 | 8.84£2.38 | 2.96+0.88

N

/o'a/ | 14| 1.45£159 | 84.03+2.90 | 68.53+3.27 | 840163 | 2.75+0.64

/o'W | 14| 1.27¢1.22 | 82.29£2.24 | 67.56+3.83 | 9.74£1.75 | 3.17+0.74

I A3 MSPL# PSPLe] FAFoz foatA A
o7} vetytth.

<E >Y&dde AL Y MSPL ANOVA 27

source SS df MS F
bet .

CLWEEn 1 18479 2 9239 | 501
group .

within

30003 | 39 760
group
total | 48482 | 41
p<.05

<E 10>%<c39e A4S ApY/e PSPL ANOVA Z3

/pi/} 14 | 0.56+0.33 | 79.49+3.25 | 66.90+4.02 | 8.36%2.19 |2.13+0.99

/pa/| 14 | 0.94£1.24 | 83.29£356 | 69.33:4.13 | 6.96:1.92 |1.80:0.88

/pw/| 14 | 1.2521.67 | 81.93+2.81 | 68.9214.30 | 12.81+16.67 | 2.28+0.88

2 A3 MSPLol Z&&87o mwekr SAHSZ &
9 & aolE YA, :

<# 6> d& HFEdS P /p/9Y MSPL ANOVA A7

source SS df MS F
between .

103.83 2 51.92 5.01

group

within
404.40 39 10.37

group

total 508.23 41
p<.05

source SS df MS F
between .
98.38 2 49.19 501
group
ithi
W gee71 | 39 12.38
group
total 581.09 41
p<.05

<HE 11> AH¥ H2A4 49
/o~ | M-/ | /pta/-/pMw

MSPL b2 ¢ hig

PSPL *
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3) FcHdE A= N/

<E 12> ¢4 s BS o/ 2AH

MFR MSPL PSPL PAP MAP
(£ /sec) (dB) (dB) | (cmH20) | (cmH0)

/pV/ | 1 0.94:0.71 | 80.49+357 | 65.12¢2.86 | 9.75+2.51 | 3.78+1.76

/p'a/| 14 0.66+057 | 8639321 | 70.3443.18 | 856+2.34 | 3.5411.57

/pw/| 1| 159+1.92 | 83.31:2.07 | 68.40£3.04 | 9.58+2.24 | 362:1.41

<E 13>¥cHES 45 /v/9 MSPL ANOVA A3

source SS df MS F
between |, 1381 2 12190 | 1338
group
within
35543 | 39 9.11
group
total | 53324 | 41
p<.001

<E 13>Y¥¢H4EdS FS /p/Y PSPL ANOVA A

source SS df MS F
bet

weer | 1e5.01 2 9750 | 1064

group .

within | oe08 | 39 9.16

group

total | 55228 | 41

p<.001

<E 14> AF HA 23

/o/-/oa/ | /pV-pw | P/~
MSPL * *x *x
PSPL * . 1
V. 11 %&

/v/9 MAP7} 7% EA Jdeign, /ot b g
A Jerdch £ MSPLE A7 7 BA vegt
x, o/ /o/e SAHLZE F98A Aozt YEhR
B Adc Ay Aold gty F7YLS
3t ot SPLeY FHA Aolzt Uetube Aol U
Ak olEe FHoAM B o #3Y 5(19%), AEY
(19978 d79 dAsH o)y RE FFHHAY
AR g F& AREIN AFe] U= B

P

ofFolAl &9 AAEAL AL o oY F tod
ga Eoh £ 94U T Qlojd 7o) 2 e
AzA Z3n A87 8 & dedggn 2o

V.3&

37, MSPL® MAP7F /p/, /0%, /o) AFololn BAH
oz §atA Aol7 e
A, EL8AY BE TGN BAGE FAF
o2 el Atolst Uebg,

Z2aEgd

11 2%, ASY, AT, 54, 487, 9537, 9
38, YT, AXS, 44, adg, ¥, AA
g, B39, ¢rFH uratg eid, L3, 2001
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