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Fig 1. The configuration of electromagnetic fields.
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Table 1. General characteristics of 15 photocopiers

Characteristics Number of photocopiers(N) %
Amount of copv(sheet)

Sheet < 100000 5 333

100000 < Sheet < 500000 7 46.7

500000 < Sheet 3 20.0
Power consumption(kWh)

Stand-by 0,133 1 6.7

0.156 7 46.7

0.200 5 333

0.24] 2 133

Running ~ 0.349 2 133

0.389 3 20.0

0.645 1 6.7

0.804 4 26.7

0.830 5 333
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Table 2. Comparison of electromagnetic fields at ELF according to fields and distanace from photocopiers

In the state of stand-by and running

Unit : E(V/m), H(mG)

Distance
Amount Fields Mode '
10cm 30cm 50cm
E s” 278.549+245.505 144.049+125.129 89.423177.752
<100000 RD) 344.871+270.147 189.078+150.631 120.733+£97.716
(N=5) H S 1.561£1.116 1.15440.520 1.13240.515
R 5194067 24241909 13940487
100000 < . S 374.100+202.453 198.067+130.858 136.983+94.747
<500000 R 43].818+226.768 225.253+139.887 139.881+100.251
(N=7) H S 5.872+5.503 2.753+1.975 1.446+0.525
E 8 251.195+£206.328 123.138+107.171 72.834+63.129
500000 < R 327.965+252.591 168.382+138.520 105.350+77.587
(N=3) H S 6.861+6.806 3.460+2.740 1.578+0.813
R 12.465+0.095 6.150+4.001 2.838+1.820

a): Stand-by, b): Running

Table 3. Comparison of electromagnetic fields at VLF according to fields and distance from photocopiers

in the state of stand-by and running

Unit : E(V/m), H(mG)

) Distance

Amount Fields Mode o -y o
E s¥ 2.029+2.937 0.829+0.711 0.497+0.129
< 100000 R¥ 5.709+5.231 1.690+1.043 0.835+0.234
(N=5) H S 0.020£0.013 0.013+0.009 0.012+0.009

RPN SRR POV, | 0028:0013 001850009

100000< E S 1.214+0.510 0.840£0.368 0.61540.255
<500000 R 3.084£1.015 1.302+0.516 0.844+0.327
=) i S 0.01620.011 0.012+0.008 0.012+0.006
= S 2.886+3.770 0.997+0.831 0.520+0.151
500000 < R 4.649+3.859 1.811+1.546 0.759+0.321
(N=3) H S 0.019£0.013 0.009+0.002 0.0080.001
R 0.094+0.071 0.034+0.024 0.0350.036

a): Stand-by, b): Running
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Table 4. Comparison of electric fields strength at ELF according to four directions and distance from photocopiers
in the state of stand-by and running

Unit : E(V/m)
Mamifichirer Direction ~ Mode e
10 em 30 ecm 50 cm
P sH 320.754+204.045 149.720=84.650 91.145+50.050
R” 334.6381205.942 161.911291.091 96.255+54.324
- S 342.781+186.504 181.789:08.285 91.905+47.913
R 433.513£199.634 234.514=92.214 127.870+38.006
ANSS) Right S 390.501+£218.823 109.172=81.575 91.905+47.913
R 496.820+303.266 261.545=179.914 144.768+91.752
g S 213.390117.860 169.842-93.611 -
R 344.798+135.967 206.844=90.091 —
i g 316.856+176.943 169.070=94.318 97.407+56.024
R" 402.442+200.864 216.203=108.872 122.964+59.767
o S mIST0S ISS00-1S620 926174111020
R 328.909+292.658 178.997-167.687 133.670+£141.968
Lot S 662.068:323.475 163.617=173.856 188.898+198.055
R 394.005+343.021 197.445-192.598 157.208£158.250
. " S 408.877:416.816 254.086=278.912 126.915+199.718
R 461.426:477.440 286.940=142.252 142.252+131.017
S 247,652£199.718 138.088=133.833 —
Upper R 342.359+232.798 180.167=167.900 -
S 326.7212299.691 177.721=183.163 136.143+127.288
v R 381.675+332.564 210.887-203.721 144.377+141.669
- S 275.505:160.174  139068-80587 81737449929
R 318.606+173.144 175.235=90.787 105.205+55.774
" S 362.5932221.682 183.462=128.361 103.790+77.660
R 418.293+246.277 211.687=134.006 127.204+77.891
CN=S5) Right S 316.509+198.987 141.026=81.799 88.608+54.337
R 400.2232230.807 178.606=97.322 104.809:61.733
Boper S 283.564£163.691 130.356=76.917 —
R 311.192+160.842 147.771=78.604 —
o g 309.5432180.368 148.478-88.527 91.379:59.228
R 362.079=195.727 178.325=96.189 12.406:63.450

a): Stand-by, b): Running, ¢): Not measured, ¥:P<0.03
1): Means show significantly different according to the increase in distance



120 Fe - ek wry)

Table 5. Comparison of magnetic fields strength at ELF according to four directions and distance from photocopiers
in the state of stand-by and running

Unit : H(mG)
Manufacturer Direction Mode e
10cm 30em 50cm
e g 0.931+0.089 0.870+0.010 0.870+0.010
R” 2.939:+0.682 141110212 1.1460.142
o S 0.948:+0.104 09210.078 0.889+0.052
R 5.67424.809 2.865+2.231 1.198+0.304
—_ Rt S 0.896+0.050 08730011 0.866+0.000
- R 425342602 1.791+0.595 1.066+0.249
Ut S 0.912+0,059 0.880+0.026 -
R 3.625+0.316 2.046:0.454 —
e S 092220073 0.886:0.028"" 0.875+0.021
R 41231232 2.028+0.556 1.1370.059
o TR CA6R:1840 235710762 1549:0402
R 6.1662.118 2914+0.710 2.068+0.612
" S 15.935:8.307 531142993 2172£1.023
R 23.377£12.678 6.9964.036 42203303
506 - S 5.834:2.568 2.694+1.020 1.684+0.558
B R 7.545+2.734 3.308+0.942 2.0880.645
Ugper S 13.862£9.171 6.833+3.861 —
R 20.097+11.112 0.40545.579 —
et S 10.078+5209™" 4300+2.100"" 1.801+0.629
R” 14.297+6.913™" 5.649+2.741 2.792+1.278
iy “F . Asamm - 2357:0762 1.549:0.402
R 6.359+3.344 4.235+2.935 333742.937
- S 4.0712.749 2.036+0.950 1.561:0.748
R 8.615£4.215 5.132+3.779 3.914£3.762
s - S 2.624+1.785 1.755+0.718 1.370:0.380
: R 7.437+3.063 3.762+3.258 3.090+3.100
- S 2.485+1.526 1.660+0.774 —
R 19.666+10.016 10.92+5.851 -
- S 2.899+1.688" 1.899+0.884"" 1.426+0.429
R 10.520+4.636 6.013+3.404 3.447+3.256

a): Stand-by. b): Running. c): Not measured, *:P<0.03

1)Means show significanily different according to the increase in distance

3):Means between A and B are significantly different as tested at the P<0.03 level
2).4):Means between B and A or C are significantly different as tested at the P<0.05 level
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Table 6. Comparison of electric fields strength at VLF according to four directions and distance from photocopier

in the state of stand-by and running Unit : E(Vim)
Manufacturer Direction Mode Lo
10cm 30cm 50cm
- & 1.71541.203 0.849:0.320 0.497+0.085
R’ 10.453£14.318 2.442+0.949 113240217
- S 1.009+0.314 0.659+0.181 0.553+0.128
R 3.53443.831 1.148+0.403 0.856+0.323
e Kight S 0.9210.338 0.548+0.121 0.4760.105
R 2.294+0.789 1.308+0.567 0.833+0.410
Upgex S 9.992+12.567 254542773 =
R 13.822+11.208 4.336+4.087 —
v S 3.410£3.507 1.150£0.797 0.509+0.101
] R” 7.526+4.409”" 2.309+1.066"" 0.940:0.116
- S 0.92140.553 0.707+0.366 0.5440.209
R 5.061+1.020 1.244+0.402 0.88140.344
i S 1.270+0.786 0.890+0.505 0.638+0.307
R 2.791+1.985 1.359+0.895 0.8090.451
BN=S) Right S 1.223:0.778 0.880£0.501 0.757+0.436
R 2.231+1.537 1.491+0.943 0.979+0.510
Uoper S 1.089+0.744 0.857+0.538 -
R 3.505+0.931 1.3230.576 —
" S 1.126:0.700 0.833+0.470 0.6460.310
R 3.419+0.802”" 1.354+0.802 0.890+0.428
S 0.908+0.360 0.609:0.187 0.525+0.109
A R 3.317£1.537 1.265+£0.424 0.791£0.151
. S 1.039+0.440 0.677+0.192 0.526+0.186
R 1.540+0.626 0.84320.227 0.600+0.162
CN=5) Risht S 0.936+0.377 0.59610.164 0.492+0.095
R 1.40040.531 0.910£0279 0.535+0.087
Ui S 0.816:0.296 0.598+0.178 -
R 1.227+0.507 0.729+0.217 -
. S 0.925:0.360 0.6200.177 0.51420.122
= R 1.871+0.282"" 0.937+0.215" 0.642+0.119

a): Stand-by, b): Running, ¢) : Not measured, *: P<0.05

1): Means show significantly different according to the increase in distance

2): Means between A and B or C are significantly different as tested at the P<0.05 level
3): Means between A and C are significantly different as tested at the P<0.05 level
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Table 7. Corrparisonofnegﬁbﬁddsstmhatwamdingtofwdrediasmdmmmms
in the state of stand-by and running

Unit : H(mG)
Distance
Manufacturer Direction Mode N — P
g 0.031£0.030 0.010:0.004 0.008:0.001
o R” 0.1670.225 0.023+0.005 0.013:0.003
L S 0.009:0.0004 0.0080.001 0.0080.001
R 0.18020.006 0.049:0.014 0.02120.005
o " S 0.010:0.003 0.0080.001 0.008+0.001
R 0.15420.097 0.0560.034 0.062:0.076
Uoper S 0.02420.021 0.0100.003 -
R 0.1650.029 0.1660.269 -
S 0.019:0.013 0.0090.002 0.008:0.001
- R 0.166=0.073" 0.07320.071"" 0.032:0.024
ot S 0.01420.003 0.009=0.001 0.009:0.001
R 0.036:0.006 0.0590.095 0.012:0.002
” S 0.01320.003 0.010=0.003 0.0100.002
R 0.110:0.035 0.0350.016 0.019=0.007
—_ . S 0.0130.003 0.007=0.001 0.0070.0004
R 0.14720.075 0.0380.013 0.0210.007
bger S 0.018=0.004 0.01120.003 -
R 0.17620.133 0.07220.055 —
i s 0.015:0.002 0.01020.001 0.008:0.001
B 0.11720.056™ 0.051:0.028 0.017+0.005
B S 0.01320.006 0.01120.004 0.0100.003
R 0.02120.007 0.01220.003 0.0110.003
i S 0.022:0.015 0.0160.012 0.014:0.009
R 0.05520.018 0.02220.012 0.016=0.009
i) e S 0.03420.035 0.026:0.025 0.023:0.021
= R 0.04320.031 0.0310.025 0.026:0.022
_— S 0.01420.006 0.012-0.004 —
R 0.034=0.033 0.02320.009 -
S i 0.021:0.015 0.016:0.011 00160011
R 0.038=0.013" 0.022:0.018" 0.018=0.011

a): Stand-by, b): Running, c): Not measured. *:P<0.05
1):Means show significantly different according to the increase in distance
2):Means between company A or B and C are significantly different as tested at the p<0.05 level
3):Means between company A and C are significantly different as tested at the p<0.05 level
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Table 8. Exposure limit to electromagnetic strength fields at ELF of several nations and organizations

Unit : E(V/im), H(mG)

Organization Application State E H
Working 10000 5000
Worker Short time 30000 50000
IRPA/INIRC Limbs 250000
. 24 hours 5000 1000
din: 23 times 10000 10000
ACGH Worl.«:r | S 25000" 10000:: ;
Medical electronic device wearer - 1000°
America
California , 4
Tennessee Public 4
Chicago 1.5
Germany Public 5000 100
R Worker 8333.33" 4.1666"
Public 416667 0.8334"
1): ETLV=2.5+106/f

2): BTLV=60/{BTLYV is the magnetic flux density in milliteslla)
3) E=S00, 4): H=20/fA/m) (F=0.025kHz-0.082 kHz)

S): =250, 6): H=4/flA/m) (F=0.025kHz-0.8 kHz)

a)Ceiling: Cardiac pacemaker and similar medical electronic device wearers should not be exposed to field levels exceeding 0.5 mT(5 mG)
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