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Changes in Aerodynamic Function and Closed Quotient with the Variable Pitch and
Loudness in Male Classic Singers

G EE - A Ay A St H g FE A
Do Hyun Nam - Jae Yeon Paik - Jae Ok Kim * Sun Young Park - Hong-Shik Choi

ABSTRACT

This study examined the aerodynamic functions (mean airflow rate MFR, subglottal
pressure Psub) and closed quotients (CQs) in the fixed pitch (C3, E3, G3, C4) with the variable
loudness (70 and 80 dB) as well as in the fixed loudness at 70 dB and 80 dB with the
variable pitch (C3, E3, G3, C4) in five classic male singers (Baritone). Results showed that
MFR significantly increased at C3, E3, and G3 and Psub significantly increased at C4 when
the loudness increased from 70 to 80 dB. At 70 dB, MFR and Psub significantly increased and
CQ significantly decreased when the pitch increased from C3 to C4. At 80 dB, MFR
significantly decreased when the pitch increased from C3 to G3. However, Psub showed the
significant decrease with the pitch increased at 80 dB. In conclusion, as the loudness increases,
the aerodynamic loss is getting higher and vocal efficiency becomes lower at low pitch than at
higher pitch. At a low loudness level, the main mechanism to control loudness is the amount
of medial compression of the vocal folds rather than the aerodynamic function. In addition, the
aerodynamic function and medial compression of the vocal folds have a significant role in
increasing the loudness level.

Keywords: Baritone, Mean flow rate, Subglottal pressure, Closed Quotient
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