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Abstract

The purpose of this study is to investigate the method of trace gas technique by G.C and the
effects of the type of blouse on ventilation.

The experimental system employed a trace gas technique in which ventilation was monitered
to determine oxigen exchange rate.

The experimental variables were tested with three types of blouse depending on the sizes of
nechline, armhole and waist line. Exercise conditions include standing and walking position.

The results and discussion forcused on the construct validity of the apparatus/testing
protool. the effect of experimental variables on ventilation was also discussed.
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Fig. 1. Design for experimental garment.

Table 1. Description of subject

Sex Height (m) Weight (kg) B.L. (cm) C.B.W.L. (cm) S.W. (cm)

Female 165 50 81 40 34.4

Age B.W. (cm) N.L. (cm) A.L. {cm) W.L. (cm) Rohrer index
22 35 38 32 65 1.11

B.L. = Bust line C.B.W.L. = Center back waist length

S.W. = Shoulder width B.W. = Bust width

N.L. = Neck line A.L. = Sleeve length

W.L. = Waist line
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Table 2. Fabric characteristics

Physical properties Testing method

Component (%) cotton 100 JIS L1030
Fabric density 65 KSK 0O 511,
(yarnsfinch) 1S 11079
Packing factor 0.36 Bulk density/
fiber density
Air permeability 24 - ASTM D 737
(Ft3/ft* min)
Weight (g/m) 195.68 KSK O 514
Thickness (mm) 0.343 KSK 0 506
Moisture (%) 5.50 KSK 0220
Thermal conductivity 2.9275 ASTM D 1518

(Kcal/cm?h°C)
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Fig. 2. Schematic diagram for microclimate air exchange measurement.
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Fig. 4. The recorder response of gas chromatography.

=

Polyvinyl chloride (Tygon)2 uhEiz AHol+&
A7k e AAE Sl AR e 2o
o] Zo]lZ4 70cmz dloich, o] M FrHY AE
o5 A A5 F-Ho F2A7 2 o E AF L2
o] 13]& 725 AA Y o 25719 138 F47]
o} F71& A sldch A Fuakell EAa e
£ ar'x1e) ¥3jol2 2 o] 3715 AT F¥Ee 4
48E FAFA
7} A =2 2 v} 2 329 (Gas chromatography (A)) &
HHFRoll ofsl] AHH Frloll e Abag} Aol
de LA A8t of7lol A8 saz
2vlE agts= HEWLETT PACKARD 5890 G.Ce}
3390 INTEGRATORe]| . G.C2] ¥4 z71-2 Table 3
of e le ofel gt 474 2= Fig. 40l A4}
et
2% 4 (F)+ Copper Constantan Sensor Thermo-
coupled- o]&35te] A AR 99 AF¢ FH3YP
AEYeEE F¢ AT TN S
o Al e Aoz 3l
Ventilationol] $732-2] o3k 4= ot
Hejw el 2912 A4 5H7] Y3 #7320 2] Al
ek A¥A4Y 25w 23£0.5 =
715 20 cm/sec o] 3} F-F-Ae] o)
2) AEEM

\->~ i)
o ot o

i

e)
=
2
=
Jan
|o
ut
o4
il
3m
L4
ey
of
&
fo
i
E)
2
=
N
it

< e 54 138
FA7lell el zetet

Table 3. Analysis condition for gas chromatography

Instrument Hewlett packard 5890

Detector TCD

Colume 6feet molecularsieve 13x
60/80 MESH, 1900/A—mx2

Flow rate 40 ml/min

Colume temt. 150°C
Injector temt. 150°C
Detector temt, 150°C
Carrier gas Hellium
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Fig. 5. Linear relationship between in (O, exchange
ratio) and time by
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Table 4. Mean half time from microclimate, first order model
Type Chest Back Armcye Average
B1 Standing 3.29 £ 0.45 4,78 £ 0.82 2.54+1.29 3.69 + 0.82
Walking 3.08 £ 0.28 3.54 £ 0.68 2,50 £0.49 3.04 £ 0.40
82 Standing 6.11 £ 0.30 6.47 £ 1.06 3.34 £1.37 5.88 £ 0.63
Walking 2.95 £ 0.89 4.48 + 0.87 2.92 £ 0.34 3.46 £ 0.77
B3 Standing 3.43 £ 0.64 4,59 £ 0.61 2.97 £ 1.80 4.07 £ 0.51
Walking 2.30 £ 0.24 2,72+ 0.45 2,65 +0.21 2.31 £ 0.09
(Unit : second)
Table 5. Analysis of variance for half time, first order model
Factor Chest Back Armcye Average
B type 2 11.632%%* 27.169%** 5.857** 45.797%**
Position 1 43,514 %%* 74,641 *%* 2.735 116.549***
B type X position 2 3.803* 1.986 0.630 2.881

; Probable difference (P < 0.05)
** . Probable difference (P < 0.01)

*** - Probable difference (P < 0.001)
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