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Abstract

The following are the results from the infrared body temperature image test to verify the changes in facial
temperature according to call duration with a cellular phone. As for the body temperatures, it appears to be
the mean value at the upper central point of phone's battery among 7 different points that are measured, and
to be the highest at srerocleido-mastoid and scapular trapezius muscle triangle zone(34.25°C and 34.05°C
each). The changes of body temperature according to the time duration shows that the body temperature
rises according to the length of phone use because of the heat emitted from the battery. As for the
temperature changes according to blocking materials, the one without processing appears to be higher in the
mean temperature compared to the others that are processed, NSS(Nano Silver Silk) and NSG(Nano Silver
Silk Gold) appear to be the lowest in the temperature to show the best blocking property. As for the
temperature changes according to measuring points, it appears to be the highest at P4, P5 with all materials,
and one with NSG to be the lowest at P1, P2, P3, and one with NSS to be the lowest at P3, P4, P5, P6,
which is due to the thermal conduction of Au and Ag. And the mean temperature at each point appears to
be different according to the materials. Therefore, the study conducted with human participants requires a
proper particle size of it which would not penetrate cellular tissues and a proper binder and binding
treatment for it, to prevent the physical fatigues and the potential diseases. However, it is highly required for
back-up researches to verify various aspects in applying nano silver to textile products.
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Table 1. Structure Properties of silk union fabrics.

Properties . Thickness Density Weight
Materials Fabric count Weave (mm) (count/inch) {mg/em’)
Warp : Boiled Silk 21d/2 106/in
S Plai 0.120 12.0
Wett : Boiled Silk 21d/2 an 106/in
Warp : Silk 150d/5 : 136/in
NM Jaquard 0.356 29.0
S Weft : Nylon 154d, Nano silver 72d aquan 65/in
Warp : Boiled Silk 21d/2 106/in
NSS Plai 0.259 9.0
Weft - Polyester 150d, Silver Film 75d an 56/in ,
Warp : Boiled Silk 2172 106/
NSG arp : Boiled Si : Plain 0.439 i 16.0
Weft : Nylon 42d, Gold Film 75d 56/in

S:Silk, SNM: Silk Nylon Metal, NSS: Nano Silver Silk, NSG: Nano Silver Silk Gold



HQIM T2 YA Rich

o

A0t

oE

2

Sl e

DX N 2z M}

PAF 7 AAF9 bt FAE 5347 F
H(sE) AL 2= dehd Wbt deAE 24
& A3 <Table 2>3} 7+-& A& AUt} <Table 2>
T BH, 1589 B3AIZE AE o W) =2
A dold 9 ALEH 7579 T FUE wEy
T GG (P4, P5, P6, PT)S) HoZ Ve,
FHREITF PO A0 SEZ(PT) 4R
AME F4 A B9 774 F M 5L =@
7} 34.25°C, 34.05°C)7F 2= Q). o7& H}uhe)
ARG 831 T D4 2-E(thermal effect)el] 9§+ A
o8 Aztem, 714 AMgd WE ¥ F4g
(specific absorption rate:SAR)¥} A A A Zo 23
Aol o] vehlelely FFE) AFd A 24
& 778 AAFNE 257} Zol7t Y Lolrs) 9
3 AA FE 220 st dURAEAG A
§ A3} <Table 3>9F 7o) A 9] 724 7ol &
BE W =) 2fo)7} ol A o= YETHE-3t
ol & p-value: 0.000)°1t}. oA BT o]yt

HES Bol ARSshe A9 oAE £4(00.1%), F5
(20.1%), BFF(10.3%)2. 8 Uehd dFqME & 4
ATHp<.01).

2) SSHAIZICHY XY 2 HE}

<Table 4>¢] A= F3AI 2w} AE 25 ¥
37 EAE dotiy] 3 FolEA 0l e
ek 291e Y5 BAE Q9o Y
YEAENE A S Aaelnh, 24 A5 537
WEZ AE SFLE Ao} e Aoy XY
Aotk ole B3] DRSS FoiZuie Y
do] FoAEAM AHYE 2%
Atk

3) RLhEA0|~ Mejof| e 2 He)

FoEA & A E A EY e E 2% W}
€ B4 A3 <Table 5>, <Table 6>3} 7+o] BA 5]
ot AASAES 7 ZFR ) 152 B3
S FoEA A vk At 574A] Fo

= -

e e

(2002)8] AR} 7ol B3 ATASNA F Aol A2l 2t AL L= s 2olrt gl &
Table 2. The descriptive statistics of body surface temperature on head areas. 9 :°0)
Confidence Interval 95% .
Point Mean S.D. - Min. Max.
Min. Max.

Pl 28.37 1.14 28.34 28.39 25.15 32.85

P2 28.98 .90 28.96 29.00 26.56 32.39

P3 29.88 1.16 29.85 29.91 27.25 33.49

P4 32.58 ) 32.56 32.59 30.15 33.90

P5 32.48 717 32.46 32.50 28.77 33.80

P6 31.93 1.65 31.89 31.96 26.96 3425

P7 31.26 2.06 31.21 31.31 26.16 34.05

Total 30.78 2.03 30.76 30.80 25.15 34.25

Table 3. One-way ANOVA of body surface temperature on head areas.

Source Sum of Squares D.F. Mean Squares F Value Prob > F
Between Group 125018.58 6 20836.43 12832.65 .00*
Within Group 81095.87 49945 1.62

Total 206114.45 49951
Table 4. One-way ANOVA of body surface temperature in call time periods.

Source Sum of Squares DF. Mean Squares F Value Prob > F
Between Group 250.81 5 50.16 12.17 .00*
Within Group 205863.63 49946 4.12

Total 206114.45 49951
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Table 5. The descriptive statistics of head surface temperature by cellular phone case materials.(gt9) :°C)
. Confidence Interval 95%
Materials Mean SD. Min. Max.
Max. Min.
None 31.19 1.83 3116 31.22 27.25 3395
S 30.84 1.98 30.80 30.88 26.16 34.25

SNM 30.68 2.08 30.64 30.72 25.25 34.05

NSS 30.56 2.02 30.52 30.60 26.06 33.95

NSG 30.55 2.17 30.51 30.60 25.15 33.85

Total 30.78 2.03 30.76 30.80 25.15 34.25

Table 6. One-way ANOVA surface temperature on head by cellular phone case materials.

Source Sum of Squares DF. Mean Squares F Value Prob > F
Between Group 2973.84 4 743.46 182.79 .00*
Within Group 203140.61 49947 4.06

Total 206114.45 49951

Table 7. The identity group of cellular phone case materials by multiple comparison.
Method Materials N REATE = 050 <t FA
1 2 3 4
None 9254 30.5559
S 9744 30.5663
ab SNM 9282 30.6860
Tukey HSD
NSS 10451 30.8436
NSG 11221 31.1960
p-value .996 1.000 1.000 1.000
None 9254 30.5559
S 9744 30.5663
ab SNM 9282 30.6860
Scheffe
NSS. 10451 30.8436
NSG 11221 31.1960
p-value - .998 1.0600 1.000 1.000
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Fig. 3. The calculation of P1 by cellular phone case
materials.

Table 8. Two-way ANOVA human’s body areas by cellular phone case materials.

Source Type III SS DF. Mean Squares F Value Prob > F
Adjusted Model 129819.788" 34 3818.229 2498.137 .000*
Intercept 47034745.127 1 47034745.127 30773230.627 .000*
Material 2973.842 743.460 486.421 .000*
Point 125205.716 20867.619 13652.972 .000*
Material*Point 1827.361 24 76.140 ~ 49.816 .000*
Error 76294.667 49917 1.528
Total 47549816.195 49952
Adjusted Total 206114.454 49951

R Square = .630 (Adjusted R Square = .630)
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