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ABSTRACT 

The DC electrical environment near VDTs was evaluated because of 

recent reports in the literature and in the news media that it 

produces effects on VDT operators such as facial skin rashes and 

other non-specific health complaints. Two VDTs were tested to 

determine their impact on the DC electrical environment. 

Characteristics of this environment -- ion concentration and DC 

electric field -- were measured at various distances from the VDTs, 

including a location simulating an operator position. Negative and 

positive ion concentrations varied as a function of distance from the 

VDTs, with the lowest values observed in the immediate vicinity of 

the VDTs for both models tested. All ion concentr~tions of both 

polarities were observed to range between 102 and 103 

ions/cm3, which is within the range of expected indoor values. 

DC electric fields were generally found to be higher during VDT 

operation compared to controls, although they were within the same 

order of magnitude as commonly experienced fields due to charges on 

materials (e.g. clothing, carpet) indoors, ranging from 5.0 kV/mat 

10 cm from the energized VDT screen to 0.3 kV/mat 180 cm from the 

screen. 

INTRODUCTION 

VDTs were tested to determine their impact on the DC electrical 

environment. This environment was selected for evaluation because of 

1 



reports in the literature and the news media that it produces effects 

on VDT operat6rs such as facial skin rashe~ and other non-specific 

health complaints. A possible cause of such effects frequently cited 

is increased operator exposure to DC fields emanating from the VDT 

screen and altered ion concentrations. 

The present study assessed the DC electrical environment 

occurring in the near vicinity of IBM 3270 PC and 3277 display 

terminals under ordinary operating conditions. The measures of the 

electrical environment were ion concentration, ion current density 

and DC electric fields. In addition, air exchange, relative 

humidity, and temperature were measured because these variables are 

known to influence DC electrical environments in other settings. 

METHODS 

Test Room 

Measurements described were made in a room 3.05 x 4.72 x 3.15 m, 

covered wall-to-wall with an "anti-static" polypropylene fiber rug, 

with flat latex painted on the walls. Tests were t~pically conducted 

with the air entry and return ducts sealed and the door closed to 

minimize air turbulence. Between tests, air entered through a 

central diffusing duct at 3.92 m3/min, and was exhausted at 4.9 

m3/min. 

Video Display Terminals. Two VDTs, an IBM 3270 PC and an IBM 
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3277 (hereafter designated VDT-1 and a VDT-2 respectively) were 

obtained on loan from the manufacturer. They were placed on separate 

synthetic-veneered tables~ 

Instruments and Measures 

Measurements of trapped charge at the surface of the VDT screen, 

keyboard and cabinet were made with a static electricity meter held 

at a distance of 2.5 cm from the VDT surface. A volumetric ion 

counter was placed on a table across the room from the VDTs facing 

midway between them. 

Reference Plate Measurements: DC Environment. Measurements of 

small air ions, ion current densities and DC electric fields and were 

made at the surface of a circular 45 cm diameter grounded aluminum 

plate of 0.65 cm thickness. The grounded area of the plate served as 

a reference plane which is necessary for measurement of these 

parameters. This reference plate was placed at distances of 10 cm, 

46 cm, (defined as the standard position), 91 cm, .and 183 cm 

perpendicular to the VDT screen at a height of 109 cm, measured from 

the center of the disk to the floor. The standard position (46 cm) 

is defined as the position where a human operator would be expected 

to use the display. The reference plate simulated the grounded 

surface that an average adult operator would present to the VDT in a 

frontal position (see Figure 1). 
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Figure 1. 
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Position of reference plate and measuring instrument 
in. relation to VDT location. 



Procedures and Test Protocol 

Accumulation of static charge at the surface of the keyboard and 

screen of the VDT was eliminated at the beginning of each test. · 

Prior to testing air was exausted from the room for 5-10 minutes and 

the VDT screen was filled with alternating spaces and x's for one 

hour to increase the uniformity of the electric field across the 

screen. 

Control measurements were made at each test location near each 

VDT with the power off. Experimental measurements were made under 

identical conditions except that either or both of the VPTs were 

energized. Measurements of ions were performed simultaneously with 

measures of electric field, current density, temperature and 

humidity. 

RESULTS 

Profiles of the ion concentration as a function of distance with 

the VDT units on and off are shown in Figures 2 and 3 for the VDT-1 

.and VDT-2, respectively. Ion concentrations measured 10 cm from the 

screen were lower than room levels for all conditions. Measurements 

for VDT-1 (Figure 2) indicate that both negative and positive ion 

concentrations were lowest in both on and off conditions at distances 

close to the VDT. Measurements for VDT-2 (Figure 3) indicate a 

similar pattern, but only when the VDT was energized .. At the 
• 
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Figure 2. Ion concentration as a function of distance from screen 
of VDT-1. Room ion concentration shown for reference. 
Positive ion readings observed during measurement of 
negative ions at 1 m and less from the VDT were 
probably due to interference with the counter by the 
field. 
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Figure 3 .. Ion concentration as a function of distance from screen 
of VDT-2. Room ion concentration shown for reference. 
Positive ion readings observed during measurement of 
negative ions at 1 m and less from the VDT were 
probably due to interference with the counter by the 
field. 
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furthest distance from the screen (183 cm), ion levels measured at 

the reference plate tended to agree with the room levels. 

Electric field profiles for the two units are given in Figures 4 

and 5. All DC fields were positive. The data show that the field 

declined with distance from the VDT screen and that the field 

measured near an energized VDT was above background as far as 1 m 

from the unit. As expected, the electric fields were independent of 

the polarity of ion concentration measured. The error bars 

indicating one standard deviation are too small to be effectively 

shown on these plots. 

Measurements of ion concentration and electric field strength 

over three hour periods (Table 1) indicated that, bver time, both 

positive and negative ion concentrations were typically lower near 

the VDTs compared to room values. Electric field strength was 

observed to be higher during periods of VDT operation compared to 

controls. 

CONCLUSIONS 

The effects of two VDTs on the DC electrical environment were 

evaluated. Measures of ion concentration, ion current density and DC 

electric field were carried out in a test room designed to simulate a 

typical office setting. In addition, measures of temperature, 

humidity and air exchange were taken because these factors are known 

to influence indoor (as well as outdoor) ion concentrations. Ion 
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Figure 4. Electric field at reference plate as a function of 
distance from screen of VDT-2. 
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Figure 5. Electric field at reference plate as a function of 
distance from screen of VDT-1. 



Table 1. Air Ions and DC Electric Fields in The Vicinity of VDTs 

Ion Concentration 
Test VDT (ions/cc) E-field 

Duration Condi.ti on VDT* Room (kv/m)* 

15' VDT-1, Off 1400 + 80 1420 .:!_ 3 O .076 + .003 -
15' VDT-1, Off -740 + 70 -860 + 10 .083 + .002 -

180': 0-15' VDT-1, On 1250 + 140 1510 + 40 .330 + .014 - -
180': 165-180 VDT-1, On 1760 + 450 2140 + 550 .412 + .107 - -
180': 0-15' VDT-1, On -260 + 120 -1220 + 30 .380 + .001 - -

I 
180': 165-180' VDT-1, On -330 + 60 -1340 + 340 .390 + .010 - - -

15' VDT-2, Off 1680 + 110 930 + 60 .085 + .004 - - -
15' VDT-2, Off -850 + 100 -900 + 110 .096 + .002 - - -

180': 0-15' VDT-2, On 1630 + 50 1400 + 120 .121 + .002 - ~ -
180': 165-180 VDT-2, On 850 + 190 1590 + 410, .427 + .110 - -
180': 0-15' VDT-2, On +10 + 40 -610 + 30 .505 + .004 - -
180': 165-180' VDT-2, On -20 + 30 -910 + 230 .686 + 178 - -

*Measurements were taken at 46 cm from the VDT with the reference plate. 
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current density was found not to be a useful measure for 

characteiizing the VDT DC environment. 

The concentrations of both positive and negative air ions were 

reduced in the immediate vicinity of IBM Models 3270 PC (VDT-1) .and 

3277 (VDT-2) in the test room compared to control values. This 

finding is contrary to a previous report in which slightly higher 

levels of air ions were measured in front of VDTs. The variations in 

ion concentration near the VDTs and the absolute levels of air ions 

were well within the range of values encountered in everyday indoor 

and outdoor environments. 

The magnitude of DC electric fields were observed to be greatest 

close to the screen of the VDTs and declined to ambient levels over 

1-2 m. The values of the DC electric field found in this study are 

comparable to those reported elsewhere for VDTs. 

This study determined that while it was possible to detect an 

influence of VDTs on the DC electrical environment close to the 

screen, the absolute magnitude of the effects observed was small. 

Moreover, the relative magnitude of these effects is comparable to 

everyday variations in the indoor environment that might be related 

' 
to such variables as atmospheric changes and the wearing of synthetic 

clothing materials. 
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