
The results will show how multizone model­
ing tools can be used to assess contaminant 
transport within passenger aircraft a.nd to e~ti­
mate how engineering controls cao be used to 
mitlgat~ the effects of contaminants. 

209. ---------­
ASSESSMENT OF CONCENTRATION 
AND VELOCJIT FIELD USING COARSE 
GRID. S. Tamanoa, M. Ahmed, E. Lee, C. 
Feigley, J. :Khan, Voiversity of South Carolina, 
Columbia, SC. 

Assessment of exposme in industrial hygiene 
is an imponant concern. In order to perform 
contaminant exposure assessment in a work­
room, it is necessary to predict the steady state 
concentration distribution in a room as a func­
tion of room-air exchange rates and ventilation 
air inlet and outlet locations. Existing model 
e<:juatio.os do not always predict the spatial con­
centration variations to the desired accuracy. As 
a result, in an ahemate approach, the analysis 
of flow field and assessment of concentration in 
the room is determined by computational fluid 
dynamics simulations with fine grid. This 
approach can be computationally expensive and 
very time-consuming, particularly for three­
dimensional cases. Researchers in the past have 
studied multi-zonal method and even coarse 
grid (for 2-D cases) CPD simulations lo mini­
mize the computational cost at the same time 
keeping the accuracy of predicted results within 
reasonable error limits. 1n this paper, a similar 
approach has been talcen wbere 3-D CFD simu­
lations are performed for various ventilation 
flow rares and relative contaminant sourc-0, 

mlet, and outlet location3 of the ventilation air. 
In order lo reduce tbe time requirement for 
CFD an~lysis, coarse grid simulations bave 
been srudierl for three cases: two-dimensional, 
semi-two dimensional, and three-dimensional, 
and these data have heen compared with the 
fine grid CFD simulations. The analyses show 
that two-dimensional and semi-two dime.n~ion­
al cases can have good agreement with fine 
grid solutions for botb velocity profile and con­
centration estimates. ln three-dimensional 
cases, the coarse grid simulation method pro­
vides reasonable results only in rooms that are 
geometrically symmetric. For most other 
rooms, CFD results do not show satisfactory 
agreement m assessing concentrations, whereas 
velocity profiJes show better :igreecnent than 
coucenllation in three-dimensional cases. This 
paper prese.ols several CFD results with varying 
grid sizes and some experimental results to 
demonstrate the validity of the conclusions 
obtained. 
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210. ---------­
EFFECT OF FURNITURE PRESENCE ON 
OPTCMUM RELATIVE LOCATION OF 
INLET AND EXHAUST AND ON INDOOR 
AIR CONTAMINANT CONCENTRATION. 
M. Ahmed, S. Tamanna, E. Lee, C. Feigley, J. 
Khan, University of South Carolina, Columbia, 
SC. 

The relative locatioo of air inlets and 
exhaust& ventilation ports, prese.11ce and loca­
tions of h~t and contamioant producing 
sources, and the presence of flow obstructing 
furniture are some of the important factors 
which. affect the distribution of contaminant 
concenlration in a workroom. This paper pres­
ents an extension of our previous work where 
several different inlet and exhaust locations 
withoUt furniture presence were investigated. £n 
this paper we have attempted io detennine if 
the pre..~nce of furniture and he.at-producing 
sources affect the optimum inle.t and exhaust 
locations which was previously studied without 
the presence of furniture . Room concentration 
patterns for a workToom were explored by 
computational fluid dynamics simulations for 
various inlet locations, exhau~t locations, with 
furniture and dilution air flow r.ites. Thermal 
effect for worker presence, computers, and 
lights on were also investigated. Average con­
taminant concentrations were calculated fur the 
entire room, the breathing zone plane, and the 
near-source breathing zone. 
It was found that the presence of furniture does 
not affect the optimum location of inlets and 
exhausts provided the furniture does not direct­
ly obsmJct the exhausts. For wall jet inlets 
when the exits are on the right or lelt sidewalls, 
contaminant concentration is affocted by l}ie 
presence of furniture . This is because the 
incoming jet is diverted by the furniture . When 
the inlets are on the sidewalls, presence of fur. 
niture results in higher contl!minant concentra­
tion but the reverse is true for ceiling inlets. 
Light sources present in the ceiling appear to 
have Jess effect on the concentratioo, because 
the buoyanl plumes created by the light teod to 
not affect 1he rest of the flow, wherea.~ the pres­
ence of computers on a desk did affect the con­
centration if the buoyancy-driven flow changed 
the overall flow pattern. 
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211. ---------­
A VALIDATION SCHEME FOR 
DIFFUSION DOS[METERS USrNG 
GRADIENT ANALYSIS, J. Goss, 
ChemCounsel Corporation, Houston, TX. 

Diffusion dosimeters are well-accepted for 
their ease of use and the promise of accuracy 
implied by their adherence lo Fick's First Law. 
In practice, however, perfonnance differs from 

promise. Dosimeters with short diffusion paths 
bave been found to deviate from predicted per­
fonnunc-e . This deviation has meant thac 
dosimeter performance could not be predicted 
and that validation schemes h8d to be empiri­
cal. More importantly, th.: parameters control­
ling sampling rates could not be clearly chan.c­
terized. Both of these conditions have, in the 
opinion of the author, prevented fuller use of 
dosimeters. Recently, the developme:nt of 
Gradient Analysis ha~ demonstrated a better 
way to apply Fick's law lo dosimeters. This 
paper extends Gradieni Analysis lo describe. a 
validation scheme that significantly reduces the 
validation effort and at the same rime increases 
\ffiderstanding of the mechanisms controlling 
the sampling process. 

The validation scheme begins with separdt­
iog the sampling process from the adsorption 
process. Th.is is possible, because the analytical 
method a550cjated with Gradient Analysis does 
not depend on the properties of the adsorbent. 
Separating the sampling device from the adsor­
ben I divides the validation process· into two 
more-easily-mw1agcd efforu. Two critical 
adrnrbent properties, capacity and rote of 
adsorption, will be discussed a,; they (elate to 
sampling conditions encountererl in lhe field. 
The parameters of the sampling process that 
will be discussed include predicting the sam­
pling rate (the calibration factor). detennining 
the effect of inadequate airflow, correcting for 
airflow effect~ encountered io a specific appl.i­
cation, checking the validation at periodic inter­
vals, and validating a dosimeter for multiple 
compounds. 

212. ---------­
GOlNG FISH1NG? OSHA HAS A NEW 
FULLY VALIDATED DIFFUSIVF. 
SAMPLING METHOD FOR SIXTEEN OF 
OUR TOP VOLATILE ORGAN CC 
CHEMlCAL SUBSTANCES. W. Hendricks, 
G. Schultz, U.S. DOL/OSHA, Salt Lake City, 
UT. 

OSHA researchers have developed a new 
sampling ond analytical method to measure 
low-level occupational e,<posures to moderately 
volatile organic chemical substances. The new 
method features diffusive sampling with analy­
sis by thermal desorption and GC/mass spec­
trometry. The analytical technique permits 
simultaneous identification and accura1e quanti­
tation of many chemical substances thai are 
often encountered in sampling previously 
uncharacterized wotlq>lace atmospheres. The 
method is intended for use to morulor expo­
sures of one part-per-million or less with sam­
pling times as long as eight bows. The new 
method represents a significant departure from 
traditional methods that are typically validated 
for only one suhstance at a high levol. Low lev­
els of many 5ubscanc~ are difficult to monitor 
wirh traditional methods and exposure to these 
low levels often cause adverse health effects 
and employee complaints. Ditfusivc sampling 

A.IMce: !lOO~ay 8-13 • Atlantl'l, Georgia 

wdb1
Highlight



The Premier Conference and Exposition for Occupational 
and Environmental Health and Safety Professionals 

Georgia World Congress Center, Atlanta, GA 


