R LR O MO
A9@ A235 1998

Aokgele AEe s Aol FrdeE A

olgtoiAcistm ejsieyst oS Tetm
< A il

= Abstract =

Aerodynamic Study in Korean Western Classical Singers

Sung Min Chung, M.D.
Department of Otolaryngology, College of Medicine, Ewha Womans University, Seoul, Korea

Background and Objectives : Acrodynamic investigation is valuable information about the
efficiency of the larynx in translating air pressure to acoustic signal. The normal data of the
Korean has been reported, but there is no basic data of professional western classical singers
who have learned how to control the flow of expiratory air for singing. The purpose of this
study was to investigate the normal aerodynamic data of korean professional western classical
singers and compare this with that of the Korean. -

Materials and Methods : 50 Korean western classical singers were studied. Expiratory lung
pressure combined with measurements of the mean air flow rate, voice frequency and intensity
were measured with the aerodynamic test using airway interruption method. These data were
compared with normal data of untrained normal adults.

Results and Conclusions : The voice frequency and the voice intensity were increased in the
western classic singers, but the mean air flow rate and the expiratory air pressure of the classical
singers were within the same range of the untrained normal adults. This result means that
western classical singers can change the loudness and pitch with a little increasing or decreasing
the mean air flow and the expiratory air pressure.

KEY WORDS : Korean western classical singers - Aerodynamic study.
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METAE 3ol 252 4otat tigA, digtel
A AE A 508 (ATEle 27Y, WzAzEe
54, H 9, wlElE 9%) S ez st ols
AAEL AAHE £ EAHY SA4FHt 2
o] $FAERRA DY A0 BF Aot Yyt
HzTees AoFds B agton 71483 34
7t 3 FRLEZY 2394 AAAAUE 71 4
A F 77 108S o2 sigich

2. 9%y

ZIRAAYE o4 B Y] 719 HAY S
et Fae, AR, 371§ 2 371 £33
A}, £47]7+= Nagashima phonatory fuction an-
alyzer(model PS7TTH)E ARS8t &4& e )
oA F Al A vk$-AT A (mouth piece)& T3
Aol 823 YEFL $(U) £ 2(0)9 71 3§t
Aet. 71HFAAY & P°ﬂ B&3] At TNl
WS T B A7) Z2RE Fo] U
QR EIEE I -AE% &3t o] de= 2~3%
S ASHAE AFAA DGNAF 1~2%) B=,
3715&, 71EFEUL AR E AIE S Su g B &
AstHEA 717AA 9 ME (shutter) & =8 171%%

& APt ojHgo R Fe AL 28] &
R & A, REge 48w e
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BE DA FAE 1 A "Hde 102~
37THz9] £¥3E Yehia vlelEL 89~308Hz
o] SasE vEhlo] B4R dzle] Szl
106~286Hzell H|a} 2F 22 S1& WA dS: A
om 53] HUe A9 H24E AT BE B4
oA ARl Hla) & uE ez JIRcHp<
0.05). A ARIAME AZehwe 177~631Hz,
ZATEhwE 165~671Hz9 STA3E Ho] A4
olojzbe] sl 188~405Hzol H8) 2Z o2 &
IE A3 A QI%ley, 53] AT RE @
oA WzaZehe FeilE BT 0 ARl
vla] ¥& Fa B33 tHp<0.05)(Table 1).

2. 893k

b dol A HUE 72~95dBY] £9] #AE WEE
BT ulelEL 72~93dBY HEE B FAAL
2+e} &9 sl 71~85dB9] W3l vl 29
ZAERsle] Zo] & ®xlole}l BE Aol A4}
At ws So Zxrt F7HEY AATHp<O0.
05). Aol AZdbet= 70~86dB,
Zhiee 71~90dB) &9 Z =Rt six, A
gzte] &9 A=E 67~87dBAolol AT &9 7
= AgEL AT gl Ateldl] & tel7t (e
U Azt BE A o
2 d o) FAHCE AUA AdAel uis|
2 9433 YATH(p<0.05)(Table 2).

2
=]

FHXE

FAIEFHeE B A

229

3. 28RS
ol wet Hiule 186~346ml/sec?] 3715

Table 1. Voice frequency of classical singers and untrained normal adults in different phonation(Hz)

. Male Female
Phonation - - -
Untrained adults Tenor Bariton Untrained adults Soprano Mesosoprano

Easy | 113.32 136.00* 112.11 202.62 232.44* 204.40
Easy 1 113.27 135.33* 111.33 203.44 232.96* 201.40
Loud 193.78 293.00* 228.00 294.49 416.74* 414.80
Soft 123.15 169.56* 120.33 236.93 288.41* 294.80
High 286.88 377.56* 308.00 405.89 631.63* 671.00*
Low 106.66 102.00 89.56 189.76 177.30* 165.20

*: p<0.05
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£9] W3l A vl EL 172~366ml/sec] 371
F&9 ¥zt Ak AdAAERE 147~254ml/
secd] 371F& W3S Bo] Rl vla] 57)HE9
WslEo] Hlon 53 F4E 3 o e} vl
< BF ARt vlE 371F-&0] oA F
7F3}4tH(p<0.05).
qz}“‘?}m A4 AZTaheE 112~245ml/sec, HIE
AZghet= 109~246ml/secd] 371789 War AN
31 A ak= 109~18Tml/secd] 5.7)F-& Wakt
Ael, geRlAA 5717-&<] wshEe] dAsA 7t
Holgith. 53] Al HS &g, 4y, FE
e 228 ¥ 0 fxiATeeE 22 A8 @ q

Aot s AR AU H 371580 9

A F7Hs ol AATHTable 3).

4. 3%

Rk B A o)A Bl 61~152mmH;09] 371
el H3lE Bgan ulgdEL 41~122mmH09) 7]
ot} Wals Hm APAdERRE 42~114mmH,0
o] W3S Ho] AJokFdS vA o Al el
Atolof Ezto]7} YT Egk BE whdubso) A Ao}
3 AR Atelef 3.714e] Apol= AR ghgirt,
ARRINME 2T 50~107TmmH,0, Wz
AZEhE 47~14TmmH,08] 71940 ¥3E BYn
AN ZE 49~94mmH,09) T71¢te] WalsE 1
Hom G} Aokl Atol9] 57|¢tdl FAHLR
2JelglE Aole YAHTable 4).

Table 2. Voice intensity of classical singers and untrained normal adults in different phonation(dB)

. Male Female
Phonation - - -
Untrained adults Tenor Bariton Untrained adults Soprano  Mesosoprano
Easy 1 72.34 77.56% 76.44* 67.24 70.19* 74.00
Easy I 72.20 78.00* 76.00* 68.11 71.11* 72.80
Loud 85.12 95.22* 93.44* 87.98 87.44* 90.00
Soft 73.02 78.89* 76.78* 67.73 71.07* 71.20
High 81.51 95.44* 89.22* 75.56 86.41* 87.00*
Low 71.46 156.90 72.56 68.33 71.63* 71.60
*: p<0.05
Table 3. Mean air flow rate of classical singers and untrained normal adults in different phonation(ml/sec)
Male Female
Phonation - - -
Untrained adults Tenor Bariton Untrained adults Soprano  Mesosoprano *
Easy I 155.42 189.00* 172.00* 109.80 130.85 110.00
Easy I 147.29 186.22 181.67 109.24 133.70* 119.60
Loud 204.02 346.00* 366.67* 135.13 215.70* 204.80
Soft 162.24 200.56 206.22 120.29 152.93* 146.40
High 254.24 283.33 349.89 187.96 223.19 246.60*
Low 155.27 195.33 178.33 118.09 112.89 109.20
*: p<0.05

Table 4. Expiratory air pressure of classical singers and untrained norma! adults in different phonation(mmH,0)

. Male Female
Phonation - - -
Untrained adults Tenor Bariton Untrained adults Soprano Mesosoprano

Easy | 42.29 66.00 50.56* 49.71 57.00 48.00
Easy I 45.29 75.67 40.89 51.09 57.58 49.80
Loud 100.70 152.11 122.22 82.29 107.67* 127.40
Soft 47 .63 75.22 41.78 51.33 59.78 66.40
High 114.42 147.67 102.00 94.89 104.44 147.60
Low 50.90 61.22 40.89 49.78 50.89 47.20

*: p<0.05
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