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Abstract-A tracer method was developed for the evaluation of workplace ventilation. Nitrous oxide 
or freon was used as the tracer. The concentration of the tracer gas was measured with an infra·red 
analyser. The versatility of the tracer technique for industrial hygiene applications was improved by 
the use of a microcomputer for data calculation, display and storage. Three applications are 
presented: ( 1) determination of the capture efficiency ofa local exhaust hood; (2) the evaluation of the 
air leakage of a room; and (3) measurement of the local ventilation rates in a large industrial plant. 

INTRODUCTION 

MANY factors affect the spreading of pollutants and fresh inlet air in workrooms. They 
include the location of inlets and outlets, the convection caused by thermal gradients, 
and the geometry of the actual space. To minimize workers' exposure to airborne 
contaminants, inlet air must be distributed to the working zone as efficiently as 
possible. Conventional methods (e.g. measurements of volumetric air flow and room 
air velocities) do not always provide sufficient information about either the distribution 
of fresh air within the zone or ventilation efficiency as experienced by people within the 
zone. Furthermore, the detailed measurement of turbulent air currents in workrooms is 
an extremely difficult technical procedure. 

The tracer technique is a very attractive method by which these problems can be 
overcome. This technique has been used in studies of ventilation and the spreading of 
contaminants in the last few decades. Most of the studies have been conducted in 
dwellings and hospitals (HITCHIN and WILSON, 1967; HARRJE et al., 1981; GILATH, 
1977; LIDWELL, 1960; LIDWELL and WILLIAMS, 1960); there have been few reports of 
ventilation studies done in factories (KALLIOKOSKI, 1979; KALLIOKOSKI et al., 1980). 
The tracer method has also been used to evaluate the efficiency of exhaust hoods 
(CAPLAN and KNUTSON, 1977; ROACH, 1981). 

Numerous radioactive and non-radioactive substances have been used as tracers. 
An excellent review article by GILA TH ( 1977) describes the use of radioactive tracers for 
ventilation studies. The paper ofHITCHIN and WILSON (1967) gives a thorough review 
on the choice of tracers and experimental techniques. 

The most commonly used non-radioactive tracers are sulphur hexafluoride (SF 6 ) 

and nitrous oxide (N20). Sulphur hexafluoride can be measured in extremely small 
concentrations with an electron capture gas chromatograph. The detection limit is 
about 1o- 7 parts per million (ppm) without pre-concentration (DIETZ and Corn, 1971 ). 
In addition SF 6 is an odourless and non-toxic substance, not normally a background 
constituent of the air. 
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