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ABSTRACT

Objective: This study aimed to report the level of extremely low frequency-magnetic field (ELF-MF) emitted
by portable hand-held fans (HHF) and to discuss the methodologies for determining the health risk of ELF-MF
for HHF products.

Method: ELF-MF was monitored at eight locations by distances in the vicinity of HHFs. A total of 13 HHF
brands on the market were randomly selected. A portable ELF-MF monitor MDEX Il was used to measure the
ELF-MF level in the range of 40-800 Hz with a resolution of 0.01 uT. This study also examined the frequency
results of a total of 45 HHF products investigated by the Korean Ministry of Science and ICT (KMSICT).

Results: ELF-MF higher than 0.3 pT was found to be emitted at a distance of less than 20 cm from 12 HHF.
ELF-MF emitted from four products was found to exceed the reference level (83.3 uT based on 60 Hz)
recommended by the International Commission on Non-lonizing Radiation Protection (ICNIRP). KMSIT
reported that the principle frequency emitted from the HHFs ranged from 54 Hz to 284 kHz, without the level
of LEF-MF. Unscientifically, the KMSICT used the reference level by ICNIRP as the chronic level and
concluded that all HHFs are safe with a basis of 1.2-36.0% less than the reference level.

Conclusion: The HHF emitted much higher levels of ELF-MF than 0.3-0.4 pT, which is regarded as the
reference level for childhood leukemia. The risk of HHF should be examined in terms of whether they can be
used by the general public, including children and pregnant woman.

Keywords: Portable hand-held fan (HHF), extremely low frequency-magnetic field (ELF-MF), exposure
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Table 1. Electric characteristics of selected hand-held fan (HHF) products

HHF ID Country manufactured Battery capacity (mA) KC certificate EM certificate
HHF-1 China 2,600 Yes Yes
HHEF-2 China 2,200 Yes Yes
HHEF-3 China 2,000 Yes Yes
HHF-4 China 2,800 Yes Yes
HHEF-5 China 2,600 Yes Yes
HHF-6 China 1,200 Yes Yes
HHEF-7 China 2,600 Yes Yes
HHEF-8 China 2,200 Yes Yes
HHF-9 China 2,450 Yes Yes
HHF-10 Korea 2,000 Yes Yes
HHF-11 China 1,800 Yes Yes
HHF-12 NI 800 NI NI
HHF-13 NI NI NI NI

Abbreviations: HHF, hand-held fan; EM, electromagnetic field; NI, no information.
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Tl 5g A5 A1 B Ae] fle XL
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Table 2. Extremely low frequency magnetic field emitted from portable hand-held fan (HHF) products by distance

ELF-MF levels at each distance from HHF (uT)

HHF 1D

Front 5 cm 10 cm 15 cm 20 cm 25 cm 30 cm Handle
HHF-1 70.08 5.34 1.04 0.38 1.17 0.1 0.1 6.5
HHF-2 88.96 6.06 0.91 0.29 0.11 0.1 <BG 9.96
HHEF-3 48 2.5 0.41 0.13 <BG <BG <BG 3.58
HHF-4 93 5.6 0.8 0.3 0.1 0.1 0.1 16.9
HHEF-5 63.6 44 0.8 0.3 0.1 0.1 0.1 8.5
HHF-6 102 50.6 0.9 0.3 0.1 0.1 0.1 11.4
HHEF-7 98.6 6.1 3.1 0.7 0.3 0.1 0.1 14.4
HHEF-8 63 3.8 0.8 0.3 0.1 0.1 0.1 8.3
HHF-9 63.3 2.9 0.5 0.4 0.2 0.1 <BG 9.9
HHF-10 <BG <BG <BG <BG <BG <BG <BG <BG
HHEF-11 534 1.8 0.4 0.1 0.1 0.03 0.03 5.8
HHF-12 5 0.2 0.04 <BG <BG <BG <BG <BG
HHF-13 28.2 2.0 0.3 0.1 0.1 <BG <BG <BG
Abbreviation: BG, background level (range: 0.01~0.03 uT)
A= A 10}11 skeh. ey AlFe] EEA 2 7 SRl gk 1A Zpolrk & Adstolnh. & AF
A3 F3EE 54 Hzol M 284 kHz7HA BEE 2 71 BAE B3 AT A 2, IA
AL, 457N AlF F 4370 AFel SAFI M3 Hz~3 B3 7o) 283 WrF iR 78 ARe Elh
KHz) ¢toll i%lem, 47) AF(ID No. 16, 21, 23,
31y 225-284 kHzZ 77 $1do] o & AFy 1. & M37| ZEOIM SHFo X7 | & Ly
(very low frequency, VLF) g ¥°]%lt}(Fig. 1). ¥ A RAATNAE = & AF7]NAM FAFT 27]
Quthe AFe AR Wk Wl Y BAH Wy SFo] vj$ ErRe AL AgoR Wy
BHl Fa Fuld A7 B e A e Ak = AF7] ZHOA 5em oJHE Hojzl #]A
Tt A7He BE & AT AlEe] A oM 4 SAFI A7) o] i 2 T
A FFEE QA BT 71F Y] 1.2-36%2 Q1A X =kl iﬂréﬂl , 15 cm Hoj7 AHAME o5
3 71ES USSR 02 uTE ¥ OU:] 25cm HolR Aol 7irof
B AFelMds A7IF dE A ARE FIIR 0.1 uT °loi ol AlgEe] ditdos & A
7haelA AlFel A glE FukE ICNIRP(1988) Z715 ARERE A8 oF 10 cmolld =52 &= 3
A 71%e AT TP e Fueel SaHz B SATT AR SRS A9 B Be T
D #H3 Foh59) 284 kHZHA IONIRP 33 7] AF3h A71e] =28 4o dejzl 84 =
= BXE RHEFig 2) 7P 92 71 33 0T EA346£1346 pT)ok WiwA| 34 =EAte] =&
b EEEY Fo) EolAE oliAE B BelA FEEelE k39 056 uT BF F: 059
I old wWE A7 YIr =olxEE I 7|FE uT, 7] 29: 0.89 pDETHE =Uch D o)= 1
& Soprlth F 345kV 35419 15 m ol Hak fIXeA &
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Table 3. Principle frequency emitted from hand-held fan products (N=45) by Ministry of Science and ICT

Percentages (%) exceeding threshold limit value by

}?D]F Battel;ymc:)pacity distance from HHF Principa(le;r)equency
Front fan 1 cm 5 cm 10 cm

1 2,600 18.0 11.3 2.6 1.3 125, 249

2 2,500 16.8 10.8 2.3 1.3 106, 317

3 2,000 20.8 14.1 35 1.4 136, 271

4 2,600 21.1 16.6 5.3 1.9 122, 486, 701

5 5,200 24.5 17.7 4.1 1.6 116, 349

6 2,600 34.8 22.7 5.6 1.8 125, 501, 752

7 2,000 36.0 13.5 5.7 1.8 123, 247

8 2,600 222 16.8 52 1.8 123, 244

9 4,000 8.5 5.4 1.7 1.3 77, 231

10 2,600 2.4 2.0 1.3 1.3 320, 640

11 1,800 6.9 7.3 23 1.3 67, 133, 396
12 1,200 14.8 10.0 2.8 1.4 131, 393

13 2,000 10.0 72 22 1.3 126, 377

14 2,000 223 16.7 5.0 1.9 112, 223

15 2,600 11.5 72 1.9 1.2 56, 114, 339
16 1,200 2.8 2.3 1.4 12 101, 201, 251 kHZ'
17 2,000 20.8 13.8 3.6 1.5 103, 205, 410
18 2,000 272 18.2 4.6 1.7 84, 169

19 2,000 8.1 5.8 2.1 1.3 111, 333

20 2,600 27.8 19.8 54 1.8 116, 232, 463
21 800 4.6 2.8 1.3 1.2 173, 518, 284 kHZ'
22 1,200 10.3 7.9 2.6 1.3 146, 1,157, 1,445
23 2,000 13.0 7.5 2.0 1.2 107, 321, 243 kHZ'
24 2,000 8.5 6.4 2.5 1.5 78, 156, 470
25 2,200 12.0 7.8 1.8 1.3 54, 107, 215
26 2,200 15.6 11.8 3.7 1.6 111, 223

27 2,600 9.9 7.4 2.6 1.4 101, 204

28 2,600 23.1 16.0 43 1.7 114, 226, 452
29 NI * 9.1 6.7 2.5 1.4 66, 132, 397
30 2,800 26.2 20.9 6.8 22 121, 242

31 1,200 8.8 5.7 1.7 1.3 126, 375, 225 kHZ'
32 1,200 20.0 13.1 2.5 1.3 112, 903

33 2,000 283 20.2 5.4 1.9 118, 474

34 2,000 21.6 17.7 54 1.8 126, 253

35 2,450 13.0 8.6 2.1 1.3 109, 219

36 2,600 27.8 20.8 6.2 2.0 129, 772

37 4,400 22.1 13.6 24 1.3 116, 348

38 5,000 2.8 1.3 12 12 210, 630

39 6,000 20.1 13.2 2.5 1.3 125, 252, 501
40 7,000 234 13.7 23 1.3 122, 364

41 2,000 6.8 5.0 1.9 1.3 72, 144, 432
42 2,200 16.7 104 2.1 1.3 110, 328

43 1,200 3.1 2.7 1.6 1.3 110, 221

44 2,000 1.6 1.4 12 12 312, 1,240, 1,550
45 2,600 12.8 9.5 2.9 14 142, 426

*No information

fVery low frequency range higher than extremely-low frequency range

J Environ Health Sci 2018; 44(5): 480-490
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Fig. 1. Distribution of products (N=45) investigated by the Ministry of Science and ICT according to principal frequency

emitted from hand-held fan.
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Fig. 2. Distribution of ICNIRP reference levels for general public exposure to magnetic fields within principal frequency
range (54 Hz~284 kHz) of hand-held products (N=45) investigated by the Ministry of Science and ICT.
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