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Abstract:

A device to evaluate the ventilation in diapers by using a tracer gas method (steady state method) during rest or walking
between the interior of the diaper and the ambient atmosphere was developed to investigate the effect of the design- and
material-factor of diapers on heat and water vapor transfer by ventilation. It was found that the air permeability of the diaper .
fabric affected the ventilation but did not dominate it. It means the ventilation was affected not only by the air permeability
but also by the constructive factor of clothing. Leg movement caused about 20% increase of ventilation compared to the
static condition. The pants design diapers were less affected by the walking movement. The repeatability of the
microclimate ventilation values measured by the steady state method obtained in our study was better than that of the
transient method in our earlier paper.
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Table 1 The characteristics of materials.

Sample Area weighted air | Water vapor
resistance permeability
(kPa - s/m) (g/m’*/24h)
Permeable pant 0.05 —*
Diaper X 1.93 4525.6
Diaper Y 2.65 4078.3
Diaper Z 2.68 4640.2
Impermeable pant —* 1807.4

*: impossible to measure
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Fig. 2 Schematic diagram of ventilation system.
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Fig.3 Overall microclimate ventilation rate of
diapers and pants. Values are mean *SE.
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Table 2 The difference of average value of VENT.
Unit:(1/min)

Perp Diaper X | Diaper Y | DiaperZ | impp
Perp B -0.38(*) -0.44(*) 0220%) | -141¢*
X 0.38(%) - -0.06(ns) | 0.16(*) | -1.04(*
Y 0.44(*) | 0.06(ns) - 0.22(%) | -0.97¢*
z 0.22(%) | -0.16(*) | -0.22(%) - -1.19¢*
imp | 1.41(*) | 1.04» 0.97(*) 1.19(%) -

Values : differences of mean, *:p<0.05 significant level
ns: not significant level.

Bk XY LA 5% 0O F BEREE CHRICREE O
BEENRD-T-,

3. 2 HTOBKE (VENT) ~DOFER
B L RITRR2 B L - ENEOEDRELXIT-
TRERAE R 3ITRT,

Table 3 The walking effect on VENT.  Unit:(l/min
motion N | AvG" | SD™ | tvalue | Df*} p*
rest 60 1.01 0.06
walk 60 120 | 0.07

*1) average value, *2) standard deviation, *3)degrees of
freedom, *4)provability (both sides), *:p<0.05

-2.03 118 0.045(*)
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Fig.4 Relation between area weighted air resistance
and the microclimate ventilation rate of diapers and
pants

* For impermeable pant, as the air resistance of it
could not be measured, guessed value is input.
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Fig.5. Comparison of two tracer gas method. For
VENT, values are mean =+ SE.
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