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Indoor environment 
Study of workstation emissions offers insight into 
indoor air quality 
The air we breathe may harbour 
potentially harmful pollutants , cre
ating serious risks to the health , 
comfort. satisfaction and productivi
ty of employees working in build
ings. Pollutants can come from var
ious sources, including building 
materials and furnishings. Yet until 
recently, little was known about 
how material emissions contribute 
to indoor pollution. 

An IRC study of workstation 
emissions is making crucial informa
tion available to those concerned with 
improving indoor air quality (IAQ). 

This research is part of a 
five-year project to study material 

' emission characteristics . From the 
' results, researchers expect to develop 

guidelines for selecting materials 
with few or no emitted pollutants, 
and ventilation strategies to enable 
new or retrofitted buildings to meet 
a specified IAQ level. 

The IRC research team is devel
oping methods and procedures for 
measuring emission characteristics 
under both laboratory and field con
ditions , and models for predicting 
the concentration of contaminants 
emitted by various materials. It will 
also create a database of emission 
information for use in the selection 
of materials and furnishings. 

Benefits to building owners and 
occupants are likely to be substan
tial. By providing more effective 
ventilation strategies and improved 
IAQ, this research could reduce 
occupant complaints and absen
teeism, in turn improving productivity 
and lowering operating costs. 

Provision of acceptable IAQ in 
an energy-efficient manner depends 
on two things: contaminant-source 
control and effective ventilation. 
Both require an understanding of the 
emission characteristics of building 
materials and furnishings. 
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Researchers used IRC's full -scale stainless steel test 
chamber to conducl a series of tests to investigate 
pollutants emllled and adsorbed by a standard ollice 
workstation . 

Workstation emissions tests con
ducted in IRC's state-of-the-art facil
ities have produced valuable infor
mation about which volatile organic 
compounds (VOCs) were emitted by 
the test workstation, their concentra
tions , and how ventilation strategies 
were likely to affect concentrations 
of individual voes and total 
volatile organic compounds (TVOCs) 
over time. 

Using the full-scale stainless 
steel test chamber, with its 
dedicated heating, ventilating and 
air-conditioning system simulating 
realistic room conditions, the 
researchers conducted a series of 
tests to investigate the sources of 
emissions and the "sink" character
istics of an office workstation 
system. (Sink refers to the phenom
enon of materials absorbing contam
inants that have been emitted in a 

room or space and eventually 
re-emitting them.) 

To confirm the validity of the 
data gathered, tests were also con
ducted in a real building with the 
same type of workstation, which 
consisted of soft-wall partitions, 
desks. drawers , bookcases, an 
adjustable chair, a side chair and a 
piece of carpet. 

Of the 45 compounds that this 
particular workstation was found to 
emit, the six most abundant were: 
Acetone, Pentane, i-Propanol , 
Toluene, Phenol and Nonanal. 
Researchers identified two distinct 
emission periods: an initial , short 
(10 hour) period following the start 
of ventilation during which emis
sion rates w ere high but diminished 
quickly: and a subsequent quasi 
steady state period, during which 
the emission rates diminished verv 
slowly or stayed almost constant. 

In addition, the chamber tests 
demonstrated that the workstation 
created a significant sink effect for 
several compounds often found in 
buildings . 

Follow-up testing in the real 
building showed that Nonanal, 
Toluene and Acetone remained 
detectable eight months after work
station installation, which corre
sponded to the chamber test results. 

Overall, the research provided 
emission data for use in estimating the 
contribution of the workstation to 
contaminant concentrations in build
ings under similar ventilation and 
workstation density conditions. The 
tests also provided directions for fur
ther study of the sink effect, including 
the adsorption/desorption of contami
nants in typical building materials. 

For further information, please 
contact Dr. Jianshun Zhang at 
(613) 993-9538, fax (613) 954-3733, 
or e-mail jianshun.zhang@nrc.ca 
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