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Preliminary study on absorption characteristic of a human body
according to the amount of clothing worn for developing standard
test dummy
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ABSTRACT: The purpose of this study is to evaluate the sound absorption characteristics of a human body
according to the amount of clothing worn by using reverberation method measurement method for developing
standard test dummy, which can be used for testing absorption of occupied audience chair. Test method was based
on the previous study (Conti et al., 2004), each experiment is conducted in the reverberation room and a subject
wearing clothes is standing in that chamber. In this experiment, the sound absorption area of each frequency band
according to the wearing of various material clothing was measured. As a result of measurements, the average
sound absorption area of the whole frequency band was 0.25 m? - 0.48 m? in case of a subject not wearing outer
clothes, and 0.38 m” - 0.98 m? in case of wearing of outerwear. Polyester tops by showing the maximum value,
the highest characteristics in the 800 Hz to 1 kHz band among the rest of fiber materials. The outer jacket made
of the wool and cotton materials show a higher absorption area as the frequency increases to the higher frequency
band. The change of the sound absorption area according to the clothing amount was divided by the thermal
resistance (clo) of the worn clothes and the weight per body surface area.
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Outer wear A Outer wear B

Outer wear D

Outer wear C
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Outer wear G Outer wear H

Fig. 1. Sound absorption test in the reverberation room.
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Table 1. List of outerwear used in the experiment.

Outer | Weight

wear | (2) clo upper lining

Nylon 90 %

A 4391 022 Polyurethane 10 %

Nylon 100 %

B | 460 | 027 | Cotton 100% -
C | 514 ]027] Wool100% -
D | 683 | 045 P%Tjﬁ 00| polyester 100 %
E 848 | 0.65 Wool 100 % Polyester 100 %
Fo[1062] 080 | (WX | polyester 100 %

G | 1,066 | 0.50 | Polyester 100 % Wool 100 %
H | 1,159| 0.62 | Polyester 100 % | Polyester 100 %

IR YFOIIX] H36W H4Z (2017)

Table 2. The amount of wear and thermal resistance
per subject surface area.

Subject 1 2 3 4 5
Gender Male |Female| Male | Male | Male
Body surface area
BSA) 191 | 156 | 1.89 | 2.02 | 1.82
clo value without | | 55 | 069 | 0.70 | 0.50
outerwear
No 1 399 | 4sg | 411 | 392 | 402
outerwear
O“teliwear 629 | 739 | 643 | 609 | -
O“tel‘;wear 640 | 752 | 654 | 620 | 654
Outerwear | coe | 787 | 683 | 647

Weight of C B

clothingw

orn per OUtelgwear 757 | 895 | 113 | ;1| -

BSA

2.

(g/m’) Omeéwear 843 | 1,001 | 860 | 812 | 867
O‘“elﬁwear 955 | - | o3| o8| -
Omeéwear 958 [1,140| 976 | 920 | -
O“telflwear 1006| - |1.025| 96 | -

Zrarsto] Bt W A zhoj el of] whet 7iEFA Rl
clo T2 AAFSFSITE 1 clo=0.155 m°C/We] G5}
35S oulgict. gt ol @A) A HA S FAR 2}
Ofks Alleelct. T ARl AFEHZ(Body Surface
Area, BSA)2- 1916\ A|QtE=|o] AA|7HA] G o]-§-5]
1 9)%= DuBois2} Du Bois!''19] of| 24| & 28519 0

1 Eq. (1) o] AL A

BSA = (W x H'7) x 0,007184 () , M

W: Weight (kg)
H: Height (cm)
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Fig. 2. Absorption area per person in one-third octave
frequency.
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Table 3. Correlation coefficient of one octave band
absorption area among wear amount index (*: p<0.05,
**: p<0.01).

125 Hz|250 Hz| 500 Hz | 1 kHz|2 kHz|4 kHz

clo 024 |0.677|0.66™(0.76|0.72"[0.57"
Cloth weight per | |, 660,77 0,70 0.37" [0.12
body surface area
Total cloth weight [0.35" [0.80"(0.84""|0.86"|0.60"|0.35"

Table 4. Regression analysis result for each frequency.

Regression model R?
125 Hz y =0.04x +0.05 0.06
250 Hz y =0.25x - 0.06 0.45

Amount
of | 500 Hz y=0.60x - 0.17 0.44
Clﬁctﬁ)i;lg 1 kHz y=0.90x - 0.01 0.58
2 kHz y=0.77x +0.33 0.51
4 kHz y=1.02x+0.18 0.33
125 Hz y =0.05x +0.03 0.12
Total | 250 Hz y=0.21x-0.09 0.63
weight | 500 [z y=0.53x - 0.29 0.71
clofhfing 1 kHz y=0.70x - 0.07 0.75
kg) | 2kHz y=0.45x +0.49 036
4 kHz y =0.44x +0.63 0.12
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Fig. 3. The sound absorption area distribution of the
1/1 octave band according to the amount of clothing.
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Fig. 4. The sound absorption area distribution of the
1/1 octave band according to the total weight of
clothing.
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Fig. 5. Sound absorption area per subject according
to outerwear type.
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Fig. 6. Absorption coefficient test of occupied seat
with and without outerwear of subject in reverberation
room.
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Fig. 7. Absorption coefficient test results of occupied
seat with and without outerwear of subject.
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