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— Abstract—

The Level of Exposure to Electromagnetic Fields Strength from VDT
According to the Arrangement of Working Space VDT

Sangil Han, Sehoon Lee*

Seoul Medical Science Institute
Graduate School of Occupational Health, Catholic University, Seoul, Korea™

This study was designed to investigate the workers’ exposure level to electromagnetic field(EMF)
in accordance with the VDT arrangement in the work place and distance from VDT. Author com-
pared the exposure strength of EMF in line group(workers exposed to EMF from both front and back
side) and in shielding group(workers exposed to EMF exclusively from front side). The levels of
EMF at 30cm and 50cm from front side and at 30cm from back side of VDT were also measured.

The result were as follows:

1. Mean distance between a monitor and a worker in shielding group (47.7+8.7 cm) significantly
longer than that in line group(44.3+7.2 cm). Strength of EMF in shielding group [1.3+0.7 V/m (elec-
tric field) and 18.2+11.5 mA/m (magnetic field) were Jower than in line group [1.4+0.6 V/m and
26.6x11.6 mA/m, respectively] at the workers’ position.

2. The strength of EMF was decreased with the distance from VDT. The strength at 70cm from
VDT was nearly the same as the background strength in the ordinary office rooms.

3. Working distance from 9 inch monitor was significantly shorter than that from 14 inch and
wider sized monitors,

4. The strength of EMF in extremely low frequency spectrum of color monitors was higher then
that of black and white monitor.

5. Metal coated filters significantly decreased the electric field strength of EMF when earth line
was connected. Metallic shield was effectively decreased the EMF strength from VDT, but wooden
shield was not.

From the above results, line type arrangement of VDT in the work place using metallic shield at
the back side of VDT, and metal coated filter to monitor with application of earth line were recom-
mended. It is also recommended to maintain workers position to be 60cm or more distance from -
monitor and 140cm or more between VDTS for minimizing workers’ exposure to EMF.
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GABAGEHA (visual display terminal :
VDT) e} Abgo] BBzl wel ARy, 718, &
dA F AY FU AveAM 3 olg AE )
oAth, B3] AFEAdA VDT ol8-& CRT(cathode
ray tube) st 71R=E F2 Aldshe AYE 23}
H, A& Y] AT g ARAEE 71717}
=it

ol2 Q& VDTE Al83le Alzhe] F718iA o
A1, old W A7t N2 EA7F wAsA
HAed, ol VDT FFFez FY3u, o &
Aol A e AT A7t APHUCH(HY
=, 1990; A% ¥, 1991; +49¢ %, 1991; 4t
Ad, 1993; ¥3Y, 1994; HE<, 1994; AYw),
1995).

VDT ZdxiolA FrHgAs «ue 43, 2
874 MEAE B¢ AF¢ oF 83 49 AnF
22l FHol AAIHY AnFVIZ, 1995), VDT
2ol #RABRAA o] rlHe] AnHn UHF
FARAJPAFE, 1993). 28 MAbn} gF0) R
QA E=29} o] WE G FEI) melgo]
AA &3, TR ARIFARANe] AR AVF
Ve 1A A9E 3Pl HFE 92l 23 T
gt 222 PHFEHDGY7] oA dA=EE Fei
A Ee AARE A A7 AHE $x &) 93
o RaEA At Be Az Ad £ F3
21 AXNE A old AT PAHY U (=F
5, 1995).

A FE7HEAR, WEEA)7), A8 717 F
o AHgo 2 Hude AAE A YA E=da
U BTG (oL, 1991; BAE, 1993). &3
VDT Azlgh= ob& 7)7]9) Axlstse g %3
of wla) wAUa APaite) ALzt 423 s
qEedl TV, el wiieles g 43& e
o AAA R BRI (BAEEER, 1990; ©|3E,
1991).

BE JARAIGTZAME WL Heodl dH
¥ FF/9 AAVIHE $Ested (WeissS
Peterson 1979), 23ade 2 ¥ B Fxdy, X
A, ZAH Fo] Yew A FE9 AdrldAE

AFvtet 2AF071 den, & LA BYA
Y Adz2 AEHA @ dWle o 8L %o
AN § GV (EAEER, 1990). mabr 3
Fei & wix g gofie 7@ 2894 AE Fo
of 3tx:, EYE UM AU wixE 2EH A
A Fjle]l #EAR VR U (HAY T,
1992; AAHF F, 1993; ol&33 YA, 1995;
o], 1995),

2] veldde off VDT wixel sl uta
Az £20] B A7E A9 93, IR @
732 A Ao] nlAse] AuE 1 gl

old] & dFAE VDT 2WANA 254t
AFEE Bl AR disle) VDT a2l
W& A7 (very low frequency : VLF) o] &
ER=F vimEe], o] ANE uigos Yy
AFEY wix R AYxtel VDT A £9 &)
ZA& AAEH, 22AR soiF Az E=g
Higstn, R Rrt BAEHR] e AFo 4y
o] AR |HJAAZ AF VDT FF379 oy
3 #2)E A8 71EARE ANsele BHes B
a8 FYsiic.

I. chat 2 2y
1. o

ZAL AL AEAINS QH, 718, A, dA
A F& FYste &TE 1270 AR ANA 1995
d 8Y 29 %E 1996¢ 4¥ 3097A, VDT 2
B gt FARAE F QML O4E AR de A4
224 1229€ ddoz VDT 394 uid 3
T (RUE FH2 SHA FAlo] AR}wo] Zz
He & o3t @Rl P # Ziute] Fog A3
o FE3) AE FEE @ F(2UE FHA g
Zzde & o8 AP oz pEHE APl
et Hzst 23 (VLF) 3 AYAHE =AM}
Hen, dvALR-go2 AlRde VDT 7134 o
g AAst 24 F (extremely low frequency :
ELF, VLF)& ZAl8l7] 98 el 874 3A}
oA AJAte 139tHE didom MAM 23, Yy
B9 37, 2YEe e 2 A} A F& 24
L 1=
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1) ®Xpa AL

HI-3603 VDT/VLF radiation measurement
system, HI-3604 ELF field strength mea-
surement system, HI-3616 fiber optic remote
control (Holaday Industries, Inc., U.S.A)8
ol g3t MA AAE 2o, FPEHe &
z} HI-3603°] 1 - 2,000 volts/meter, 1 - 2,000
milliamperes/metercli, HI-36047} 1 - 200
kilovolts/meter, 0.2 milligauss - 20 gauss ©|
fict.

23 #0489 (frequency response; nomi-
nal) & HI-3603°] #7173 (electric fields)® 3%
HelE 2 KHz - 300 KHz ©13, A7V {(magnet-
ic fields)2] #¥¥A+= 8 KHz - 300 KHzelH
HI-36042] #2717 (electromagnetic fields) 2]
234 50 - 1,000 Hzeltlh HI-3616(fiber
optic remote control) & AMgs] HA s &3A
2322 A7 AMEE HAHen, HAYH
AR VDT A &3 208 =AE £33
At

AAZNEe] M7le L2 E /7|8 RMS
(root mean square) $t22 #7149 @ e V/m,
27149 d9e mA/m2 JYeEMIITH(Walsh 5,
1991).

AA et AHle 2tz e Folug Wi A7)
& 5 ZderH(@dy § 1996). 132R X, Y,
Z el iE e §& T 33 HAAAMY
A7 & Jehlin, ol A& o] &3t

P=J/X+Y'+Z

23L& 68T $Y AN F37E& IBAY
¥ HEgE V1S AG(ANSI 1990; ACGIH,
1995). &3 Azl VDT #HHelA 30 cm, 50
cm, 2 30 cm, 223 AYA AA fXN &
e (Walsh &, 1991; MPR 1, 1992).

AXdg e H71FA2 concentric plate dis-
placement current electric sensore]la x}71%3H&
8 inch diameter magnetic field sensing loop

oot

2) MEY =Ab

VDTl di#t #=A}7] 4 (electromagnetic fields
: EMF) & =038 &33iA, A%, 2YH
9 27), BUEsg} gel, A2 YA 1z 2y
ol AZdo2 e YA} ARN A F
= WY ARG (2, 1990).

3 Xe B4

4 48 SAS A4 & o] 83t EH) o}
78gFE Fetn, o8¢ vine 3% 9 B4
4 5¢ 34 #9939

I.g H
1. CHMXI2l S41 SoiEd

AMgste BEYH F/e 2RlEe] 47.1 %, A+
w2 57.4 %7 #g 2UHAL, 2UE 2349
A7le @A 14 inch?t 41.2 %, 15 inch?}
36.7 %, 17 inch7} 1.5 %, 20 inch?} 20.6 %°]
i AP 14 inch?b 40.7 %, 15 inch7} 25.9
%, 17 inch7t 7.4 %, 20 inch?} 9.3 %, 21
inch7} 16.7 %°}%ich

2315 E3e] Azle #lde] BT 4.3+
7.2 cmol2 AFel 47.7+8.7 cmZ #oid 2
ol7} AN (PL0.05), VDT A& A7}zl
A1 8.9£1.0413F, el 7.9+1.4A%e2
o] tol 7t AUTHFAI A THA1S)) (PC0. 01).

2 YR HxloiM MXm Z2Et

c2ate] A9 ¢RoAje] A7 FL ERlTo] HF
1.4£0.6 V/m, x#jZe] BT 1.3+0.7 V/mo2
#48 Aol gined, AVIFE BT JHF
26.6+11.6 mA/meli, HsTo] HF 18 2+
11.5 mA/m22X /L@ Zolrt A (PL. 01).

3. 2YEe AHal, 301" A XpAle] M7

Axtutel Az e Arle BEUECM Azlzt
doj Qo] we} FH3 Fasld, Azle] wwlese
A& Jeldch, Azl 60 cm 2 70 emolAg
ELF, VLF d9s] Axigte] M7le AHRA E3el
A Azlute] M7lel & xjolg HolA] sttt ELF
F904 9499 Aztgel AXle BE ZPA
VLFH9ED ¢ §& X8 Bt
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Table 1. Working condition and occupational characteristics of the subjects

- Line type group Shielding type group
Characteristics N % N % P
Monitor
Color 32 47.1 31 574 0.256
Black & white 36 52.9 23 426
Monitor size(inch)
14 28 41.2 22 40.7
15 25 36.7 14 259 0.002
17 i 1.5 4 7.4
20 14 20.6 5 9.3
21 0 0.0 9 16.7
Distance(cm)
<30 1 1.5 0 0.0
30-40 21 30.8 6 1.1 0.046
40 - 50 28 412 31 57.4
50< 18 26.5 17 315
VDT working time(hr/Day)
<8 0 0.0 5 9.3
8- 9 5 7.3 7 12.9 0.000
9-10 21 30.9 28 51.9
o< 42 61.8 14 259
Total 68 100.0 54 100.0
Table 2. The amount of electromagnetic wave at the position of workers
Line type group Shielder type group
VLF type Mean+SD Mean+SD P
E(electric fields, V/m) 1.4+0.6 1.3£0.7 0.3367
H(magnetic fields, mA/m) 26.6x11.6 18.2+11.5 0.0001

U - test.

Table 3. Geometric mean of electromagnetic fields strength according to size of monitor and distance from it

ELF VLF
Size, inch(n)
Back 30cm Front 30cm Front 50cm Back 30cm Front 30cm  Front 50cm

9 9) 64.7(3.4) 99.5(2.6) 50.5(2.9) 1.3(4.5) 24(1.9) 0.8(1.8)
13( 8) 16.1(5.4) 33.0(1.6) 17.2(1.5) 0.8(2.3) 312D 1.3(3.8)
E 14(91) 34.3(3.9) 45.1(3.2) 26.8(3.5) 1.8(3.0) 1.8(2.1) 0.9(2.3)
15¢ 7) 61.6(4.0) 145.1(3.4) 87.5(5.2) 1.5(3.0) 2.1(2.D) 0.6(2.3)
17(13) 214.9(1.7) 64.0(4.2) 48.114.4) 0.7(1.9) 0.9(1.4) 0.4(1.6)
20(10) 54.3(1.8) 35.6(3.9) 23.4(4.2) 0.8(3.5) 1.3(2.3) 0.6(2.0)
9 9) 36.3(1.7) 34.1(1.3) 34.0(1.4) 2.8(2.4) 4.22.4) 1.6(1.6)
130 &) 116.8(1.1) 102.3(5.5) 102.2(1.5) 43.9(1.9) 21.6(2.9) 7.8(1.7)
H 14(91) 193.2(2.9) 184.5(1.9) 86.4{2.7) 28.6(2.9) 42.02.7) 14.1(2.5)
15C 7 296.7(2.1) 289.0(2.4) 176.4(2.0) 14.9(1.3) 68.8(1.6) 19.1(2.1)
17(15) 49.2(8.1) 128.6(1.3) 85.4(1.5) 16.5(2.4) 39.2(1.4) 10.9(1.5)
20010) 277.8(2.1H) 234.6(1.8) 87.4(5.5) 4.5(2.6) 51.6(1.6) 12.6(1.4)

E=electric fields(V/m), H=magnetic fields(mA/m).
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Table 4. Geometric mean of electromagnetic fields comparison of emissive amount of from 14inch monitor it’s color

ELF VLF
Size(n)
Back 30cm Front 30cm  Front 50cm Back 30cm Front 30cm Front 50cm
E COL7]) 49.7(3.3) 55.133.1H) 31.1(3.4) 1.5(2.4) 1.6(1.8) 0.7(2.1)
B&W(20) 15.8(3.9) 22.1(3.0) 15.9(3.4) 2.6(3.9) 3.002.6) 1.5(2.6)
H COL 1) 207.0(3.2)*  194.92.0y*** 107.0(2.0)%** 40.5(2.6) 61.8(1.8) 19.8(1.9)
B&W(20) 166.9(2.3) 151.6(1.5) 40.3(4.2) 13.8(2.5) 10.5(2.4) 4.3(1.9)

* P <0.05, ** P <0.0l, *** P<0.001.
COL=color. B&W=black and white.
E=electric fields(V/m}, H=magnetic fields(mA/m).

2UE A2 AW ELF 30 cm{(GM) oA
A7 o] M7 =0} 13, 20, 14, 17, 9, 15 inch
2719l €28 I3 woekden, ApIFL 9, 13,
17, 14, 20, 15 inch &Z7] €22 HoM 3, ELF
50 cm (GM) A71FIME 13, 20, 14, 17, 9, 15
inch 27 €22 Eollon, A7 |FdAE 9, 17,
14, 20, 13, 15 inch Z7] €22 1 FolAth

VLFigelxe]l A 30 cm(GM) B7 1% A3
EE 17, 20, 14, 15, 9, 13 inch 37| £22 ¢
Eolyow, 1AL 9, 13, 17, 14, 20, 15 inch
7] €22 ¢ Fobx, VLFHY 50 cm(GM) el
A A7Ae Aizle 17, 20, 15, 9, 14, 13 inch 2
7l o2 v golzen, A& 9, 13, 17, 20,
14, 15 inch 37] £22 EMHT(E 3).

4, 14 inch &3 2uE9 e L{E{e] MXin}
LAl vl

® 4= FY 2YEg B 2B 9 ARy ¢4
# H| el

2UH S9E 30 cmellA AAZR EAF v @A
Ay 2UE7} ELFASAA 27|l ZFYEn &
o&hA R (P0.05), EYE FH ELFUY 30
cm(GM) elA A7 o] B Zbrt fejsiA
%o (P€0.001), ELFHY 50 cm(GM) oA =
717%80] Zepll A frefatA whoHP0.01).

5. BHE| AIRICRRE IQiXetel Ha|(hH

71F)

wug 238 377 Ad FL2 LCD(liquid
crystal display) #41Ql 9 inchollA zi=iet #

g7t MY 2= e, 13, 15 20, 17, 14
inch 371 €22 RJE 9} QHdzte]l A=yt Z2A
vebstth. 2UE9 27171 14 inch o] 3dAe B
UE e 3277 AR wet 2] Alel Fvte B
oA WUTH(IE 5).

Table 5. Distance of worker’s face from monitor accor-
ding to size of it

Distance(cm)

Size, inch
MeanS.D Minimum Maximum

9 (n=28) 41.944 5xx 37 48

13 (n=28) 50.5+5.6 42 58

14 (n=91) 62.2+13.2 35 98
15(n="7) 54.7+5.9 46 63

17 (n=15) 60.7£10.2 50 82

20 (n=10) 55.3x14.2 35 80
Total(139) 59.3+13.1 35 98
=% P=0.001.

6. Eotyel MA|IFe| RinjEa

dutH o2 AMEE VDTS B e 3A o2
YUE Y, d4-ReUEy, HAHEEY, HEHER R
PR Uyy, ol& dAeEd HaAr|FY
AW EE & 69 2ok HAE A e A+ A
s AgEHAE 3] AAY gle A2 UK
i, HAE e Az A7 gelARE ARG AR}
AN, A7 g AdEA= A i A
A% A¢ ELFAE A7180e B 39.1219.0
V/mellA 15.1+8.3 V/mZ AGaIA7 A2 (P
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< 0.05), VLF ti9ge BANFAME 4.5+1.7
V/molA 1.4+0.6 V/meg 2Adasr} gdgievt
(P€0.01), ELF, VLF d¥e] A7)%e] di@ e
Ede A9 gl

. 22| o) Xjman

AR oA FHE EelE] 918 AHHE g
ol9] MR AGHAE F T3 o] YgWe
H, F2 AMS3es Aol YR HE Ho
&S A 7ietelE ®eol ol &dledl, o Fiute
o] g Ee= ELFAY Azpse] abge] fAvke A
71730l BE 34.8+20.34 V/mellAl 25.3+15.1
V/mE, A71%e] BF 478.8+195.2 mA/molA
475.8+192.8 mA/m2 A AGEA} glgle
, VLFAYME A7) HF 4.1+3.4 V/m
oA 3.2+2.7 V/m=& , A71%el 66.2+19.7
mA/melA 65.6+19.2 mA/mZ A9 AGEH7}
Ereled

24 (48 Yol 2HUd 2 FHE FAG ¥

Table 6. Electromagnetic fields strength after appling
protective filter in the absence and presence of
grounding at the 30cm from 14 inch VDT

)¢ Z$+= ELF WY Axpupe] ajdel fake= A
7170 B 34.8+20.3 V/molA 14,1+£9.5 V/m
2 oo (P.05), 7180l BE 478.8+
195.2 mA/melAl 368,7+221.7 mA/m2 ¢ &
e wA gsteu, VLF di9 dAue Ade &
e AZ1ge] WE 4.1+43.4 V/molA 1.0+1.4
V/mZ e (583 (PO.01), A%=E 87
66.2+19.7 mA/molA 19.5+5.3 mA/m= 94
25 AGAH7}E AKNHPO. 001).

V.1 &

VDTHA F8 dAxiste]l d4de F 8% 2t}
(Holaday Industries, Inc., U.S.A. 1990). &
2 A 38 n e RAe FHFMY ELFS AF
¢l VLF2 °l§ 3¢} AAnrt Aol E27) 2
o, 2 9% EE¥ 1) ERAREAN g def
oy, 2) vER g o3 AR, 289 AF F
o] HEGH Fgo] qF A3, 3) 2 o 4

Table 7. Effect of mglallic or wooden shield on reduc-
ing electromagnetic fields strength at the
30cm from 14 inch VDT

ELF VLF ELF VLF
Classification (n=12) Classification (n=12)
MeanxS.D Mean+S.D MeantS.D MeanzS.D
Control 39.1+£19.0 4.5+1.7 Control 34.8+20.3 4.1£3.4
E Nongrounding 39.0+£19.1 4.4+1.7 E Wood 25.3+15.1 32427
Grounding 15.1+8.3* 1.420.6*%* Metallic 14.1£9.5% 1.0£1.4%*
Control 478.8+195.2 72.5£19.8 Control 478.8+195.2 66.2£19.7
H Nongrounding 478.7£195.2 72.4%19.8 H Wood 475.8+192.8 65.6£19.2
Grounding 478.7+195.2 72.1x19.2 Metallic 368.7+221.7 19,545 3%%%

*P<0.05, ** P <0.0].
E=electric fields(V/m), H=magnetic fields(mA/m).

* P <0.05, ** P<0.01, *** P <0.001.
E=electric fields(V/m), H=magnetic ficlds(mA/m).

Table 8. Sources of electric and magnetic field measured at visual display terminal operator position

Field

Primary source

DC(Static) electric

ELF(60 - Hz) magnetic

ELF(60 - Hz) electric

VLF(17 - 31KHz) magnetic

VLF(17 - 31KHz) electric

Higher radiofrequency electromagnetic

Accelerating voltage on CRT
Vertical deflection coil

Vertical refresh scanning
Horizontal deflection coil

Output lead of flyback transformer
Digital electronics in the computer
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T A JHRE ERSY dA2 EAVE He Re
1), 2=t2n <8A U (Schnorr ¥, 1991; 33
A 7§, 1993; WMEES, 1994; ACGIH, 1995).

A Algal M 87 BuEle Z g e
% Rt 31,5 ~ 85 KHz H#olnl, 8 F
e 56 ~ 160 Hz ¥92 BuESe m7)71 3
T Fuert 4e9sln UG, d@Awe 1 9
T EE e wet BRE, QA nile 98
E 77l & B4ld EF8 99 9 EEAY 4
E yehdckn Exso] 3lvh(Weiss® peterson,
1985; Becker, 1985: ©]71# %, 1987, Suess,
1989; sH4E, 1993).

Aol JAAFHUFL Alge] Z18EA arng
ol g2 AAriHos B BFgsin, PR3}
SAR (specific absorption rate)® Fui4= Wi
et 23299, FH9Y, hot spot ¥ ¥ ¥R
Fr9des TR AN 4%E viHe 99
€ Wra Ao A3, 1991).

Axpub= Aol uiel Zzgel] AP BA} 3l
i, ¥ 4F0A 2lelEe sl v o Yy
go] oA MRl o ¥A F25u Uit
aTtRe] AT Hil g4l Fo] BN F
< T B2 HAKE A25E wixEr] 9o
214 Wiy -E H3tn gleov, U FAn
AP o2 RE Hog Hame] XzE $27) Qe
Aoz vehg}

FEUElY Arle] @E HAlst 23] zole A
717} 848 VLFdgoNe AZlge] diizes
A ZFHAY, AVF A 93 dae
Ho|z] gigkth. ELFUGAM e #A7|Zolv 1%
o] dAgL A7) we IA FihsHe A% ¢
et Aa}3 Z (electromagnetic interference
: EMD-& &8 7171256 Az 34 & A
713 e (HAEA T o] 4, 1991), VDT A%
14, 15 inchellMe A 2el7} G LM, 17, 20,
21 inchellM& tha VLF A7) gaje] 7as
Att LCDE ©|&4% =EHdMe &34 Waix
o EABRS] 2717} Bol 2HE AYYe2 A
< AR 92 A8 AS 29y ARl Ho £
28 F Ut =¥ AL AAIA FpAH
VDTell ol4e] sle A$E RUEe =79 %
o] gAiglo] Azwtel HEpdAYe] s VDT

AAEH, ol AF &8 AN Aol FAI
Abgel] M@ sl 3 D 2 Aoz AlmH
o] 1A MA} FPew ol #, 2ol Holo]
2 gaerg ¢ 5 Utk

BUE 9] A Al wie}l Hxiule] wAgke] xjo)
€ e, AvMzRe] Aoy F44 Alulatesy
AR R Azl @A S HislEe Ao wat
F2 Axa ddEe]l gExd, nFEE AEQ
BUH £, 2UE9 377 & ReMe dARe
2 ¥ AAwte] @4 Fo] 3dYn P (HAES
&, 1993).

B A 23 A7 9y B4 e Ay
o 4FE /A U1, Avst HoiAd wel &2
T2 F43 Az ed, 70 cm 14 A-eAg
A7 4o Z2FE AW ALRA AN Z2He
A7 %3 e 2ol & viepdt}, MY e
242t AEFe] e Z7M Azlute] @ x|
Aole tid AW, FEEYEA £ - $H3
Yol AvEE H{E7L o Yol geldo) Z9 v
Ax ELFie] Aeld 27| 3o] feolatA E3ic)

BHLe AAEA gstout RUBY AzAlE o
2] A7 Sl AT 9 ARSIz ohE 2}
ol7t ANeH, «driME NAHA BE @Al ¢}
ok Z+ gate] AEE dAE vladd AA sl
BUARE, B AN FAR Ade ofHUY
HA7E t8 BEobie] AHX® VDTolMe Axst
A e A9 giien, F5(Cu=Eol € ¥
AMY, 993, delmy HPEeE Sl A
AZEsl AMEA] H71ge] Aol 2H AR} Q)
Art.

AHARAN A T2 AHREE AFFE Zetole 1
Ade] 7l A fole AR GPPo2RE )
ELF, VLFU9e Axin Adigdes A gigde
W, F44 ge|E o83 A$ ELFUHdAe
AdEIE derov), VLFUigel Axlm apgisl
= =4 Jebsth 8449 A$= AR o] FoiA
© Welo] Ht} o] A&y & Ao AlgdY,

aBg olye A AMME Hol VDT ujx|A]
2UEe] A¥e 2RE HAlule] EgEx] ke v
A3 ZUE FHORRE 70 cm ol ALE &
B3tz HFArE € B8] 44 g o4
VDT A& 3te] #2871 dadd
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T AA 229 A& 718A] F TCO(the swedish
confederation of profesgional employees) 7]
v 2 8 9 50 cm oM FEHQ J1E2H] o],
Z2ael BUE Alele] Azl@ 60 cm o) &
T3 AYE 3 AAN E2Yg Hidel,
Azste] Aol He RUEE Agsid ARGl
HeA] g g s

d, B e 33 g 7t Hol dusleled
£ ojalgo} slen, ELFs} VLFdY Mt &3
Al 8 7|77 2@ 74y, 3 & aRiER
3 A5l B zAle] Aoz YrErt

V.2 &

VDT 2933t gz VDTREES] A
o we} Z2AA EzEe AAAYEE ZARE]
7] #5te] 2914 wid AYTE(RUE FEs 9
A EzHe ¥, ol =L, 684), A A
T(2UE Mg £ He 2, o3 A,
54%) 22 ol ARz}t AR RYE FHogR
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