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{Abstract)

This study was conducted to estimate the amounts of the electromagnetic wave
penetrating from a cellular phone in a pocket of dress shirt, as well as to test how
different the penetration amounts were under the conditions of wearing. It was also
investigated the possibilities that the amounts of the electromagnetic wave penetrating
could be decreased by using twofold pocket or electromagnetic wave free fabric.

The amounts of the electromagnetic wave penetrating were measured in the
following five cases; one-layered pocket with 10 different fabrics as dress shirt, a
pocket adding a layer of knitted cotton, two-layered pocket with same fabric as dress
shirt, two-layered pocket adding a layer of knitted cotton, and one-layered pocket

—-1-



BRAGAD PR X : A3 22 2002

adding a layer of electromagnetic wave free fabric. Each of these five cases were
measured using the front and back sides of a cellular phone facing to the body.

The results were as follows;

1) The amounts of the electromagnetic wave penetrating were not significantly
different in 10 different fabrics and were all above the caution range

0.02mW/cw).

2) The amounts of the electromagnetic wave penetrating in cases of the back side
of the cellular phone to the body, were more than in cases of the front side.
3) There is a significantly differences in part on adding a knitted under wear to
one and two layers of the pocket in the case of penetration amount under the

wearing conditions.

4) The amounts of the electromagnetic wave penetrating in cases of adding a layer
of electromagnetic wave free fabric, were close to the safe standard value of

1.

The above results suggested that facing the front side of the cellular phone to the
body and using extra layering with some electromagnetic wave free fabrics might
have some protective effects again to the penetration amounts.
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Table 1. Physical Properties of Test Fabrics

. . . Yarncount Air permeability '
Fabrics Material(%) Thickness (mm) Weave .
{ends X picks/5cm) m'/ewlsec
F 1 PET 100 0.15 plain 234X175 326
PET 32
F2 0.18 plain 276 X 182 337
cotton 68
F3 PET100 0.14 plain 238 X172 324
F 4 PET 100 0.15 plain 231 X205 342
F5 PET100 0.16 plain 279 %180 328
PET 67 .
Fé6 0.18 plain 208 X 160 48.3
cotton 33
PET 29
F7 0.17 plain 246 X 164 144.6
cotton 71
PET 72
F8 0.16 plain 224 X 148 62.8
cotton 28
PET36
F9 017 plain 162X 144 236.4
cotton 64
PET 30 .
F 10 0.15 plain 267 X203 25.6
cotton 70
KU cotton 100 0.50 knit 65 X109 127.4
EMFF PET 100 0.09 2/1 twill 252x177 18.9
Method KS K KS K estimated with KS K KS K
e
0210-1998 0506-1996 the naked eye 0511-1999 0570-1997
F1, F2----- : Test Fabrics
PET : Polyester

KU : Knitted under wear
EMFF : Electro - magnetic Free fabric
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Fig. 1 Penetration Amounts of the Electromagnetic Wave between Front and Back side of the celiular phone.
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Table 2. The Penetration Amounts of the Electromagnetic Wave under the Conditions of Wearing.

N=30, &% : mW/ow

Fabrics Naked 1 2 1+Ku 2+Ku 1+EMFF
AR 0.128: 0.086° 0.074 0.070¢ 0.069 0.003¢
Fl k2] 0.183 0.170¢ 0.157 0.135 0.124¢ 0.004»
T-value 2.05* 217 248 2.54 2.50° 0.49
A 0.128 0.069 0.059 0.056 0.053 0.009
F2 4 0.183 0.118° 0.1080 0.085° 0.084° 0.012¢
T-value 2.05 277 2.98" 2.03 2.23° 1.00
A4 0.128 0.086° 0.063° 0.058° 0.049¢ 0.010¢
F3 2] 0.183 0.135% 0.115% 0.0800 0.071% 0.030¢
T-value 2.05° 1.68 2.20° 1.52 2.64' 3.36™
b 0.128 0.068 0.065 0.054 0052 0.008¢
F4 4 0.183» 0.089° 0.075° 0.058¢ 0.057¢ 0.030¢
T-value 2,05 1.22 0.89 0.44 0.43 520
A 0.128 0.070 0.066> 0.063v 0.061° 0.011¢
F5 - Ac) 0.183 0.174° 0.172: 0.168° 0.154 0.020°
T-value 2.05* 446 3.04™ 333~ 446 2.08"
Ay 0.128: 0.101¢ 0.095> 0.092¢ 0.084 0.019¢
F6 | ¥m 0.183 0.145 0.140¢ 0.121¢ 0.118 0.038
T-value 2.05* 1.19 1.68 1.93 2.05° 3.26™
A4 0.128 0.060° 0.050% 0.048% 0.042¢ 0.006¢
F7 9 0.183 0.069: 0.067: 0.064 0.063 0.018
T-value 2.05 0.94 1.87 1.65 247 444
A4 0.128 0.034 0.030 0.0280 0.011¢ 0.011¢
F8 | ¥u 0.183 0.115% 0.096° 0.079® 0.078> 0.011¢
T-value 2,05 5.69* 4.50" 343" 3.68 0.000
AHa 0.128 0.086° 0.079® 0.077° 0.072> 0.009¢
F9 g 0.183 0.098° 0.089 0.084p 0.082 0.019
T-value 2.05* 0.72 0.71 0.37 0.59 3.52
A4 0.128 0.109% 0.101» 0.101» 0.092» 0.007¢
F10 | %9 0.183 0.139> 0.124v 0.122 0.111° 0.019¢
T-value 2.05° 111 0.81 0.67 0.81 427
*p{.05 **p{.01 **+*p{ 001, abcd= Duncan®] t}E¥7AZE Ak pd.05)
1 : One layer
2 : Two layer

1+Ku : One layer + Knitted under wear
2+Ku : Two layer + Knitted under wear
1+EMFF : One layer+ Electromagnetic Free Fabric
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Fig. 2 The Penetration Amounts of the Electromagnetic Wave under the Conditions of Wearing.
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