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Abstract

coaslderatlons.

Monttor Deslcn

of the regultant úeasureoeûtE.
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eaÈebllsh a flnal Banpllng frane (Scep 6), and develop coat eaÈl'naÈes
(Step 7). In aooe ca!¡ee, deslgn eleûenta cannoE be adequeÈely balanced,
and feedback Èo the prellofnary level (Step 8) Is necessary before a
ffnal deslgn etergea (Step 9).

Àlthough se have ldentlfled nLne steps, Lnvestlgetors uay vary
the order of conslderatLon or otherrlse adapt eleneote of thls eeguence

co Ehelr ueeda. Indeed, nany lndoor alr quallty probleus, auch aa

forualdehyde-related cooplalnte, are freguently 8ÈaÈed ln a wåy that
leed8 Èo a relatlvely rapld deslgn sequence. Nonetheleaar 1È ls often
useful to speod È1ne ln the prellnl-nary Etages Èo explore the need for
addfÈlonal Deasurenett varlables such as afr change rates. Further,
the use of etandardLzed saopllng condltfons can sErengthen the luter-
preteÈlotr of collected daca.

Instruuentatlon

Instruoent optlons oay be consldered fron the sÈandpofnt of
nobllfty (1.e., staElonary, portable, personal)' oPeraÈ1ng charac-
terlBÈfcs (f.e., aclive versus passive)' and outPut characÈerlstlcs
(f.e., analyzer veraua collecÈor). For exaople, fndoor concentratÍons
of nl-trogen dloxtde can be oeasured uslng gas phase chenllumlnescence
(f.e., phoEoûetrl-c detecElori of the reectlon betseen ozone and nltrlc
oxlde), trleÈhanol amlne adsorptlon followed by colorlmeErlc analysls,
gas phase/llquld phase chenllumlneacence (1.e., photometrlc deÈecÈfon
of the reactlon beÈ¡teen nltrogen dloxfde and h¡nlnol), or electro-
chenLcal prlnclples. Instrunentatfon oPÈLons lrfthfn theee four
approaches are lLsted fn Table 1.

Table l. Range of avallable lnetrunentetlon for meaguring nltrogen
dloxlCe concettretlons.

Perfor¡ance characterletlcs such eg lo¡¡er detectfoo llnlt'
precLelon, accuracyr atrd unatteÛded [oûltorfng Pertod are fnPortatrt
åonslderaitooe for instru¡egt selectlon. For exaople' Perfor¡ance
characterletlcs associated lr-fth the general range of oltrogeû dlorlde
lnatrr¡meûte are li8ted tn Table 2' Because gome Lnstrumetts are

uûder developrDeDt, certafn perfornance ctraracterletics are unkaos¡'

I¡fornatlonlntheeetableslsdrarmfrourecentstate-of-theert
arxlmarieaoflostruoettsforlodooralrqualltymeasureoeûtg(1'3).

lable2.Geûeralrangeofperformaricecharacterlstlcsfornltrogen
dloxlde lnatru[eûtaElon
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Operating princfPle

Gas-Phase
CheoLlr¡mlnescence

Triethanol A¡1ne
Adeorptlon

Gas/Llquld Phase
ChenLlr¡mlne sceoce
(under developnent)

Electrocheuical
(under developnent)

Lorrer
detectloo

llult

(0.01 ppm <52

(1 ppn/hr
(6 ppb for
1 week)

Unattended
nooltorlng

Preclelon AccuracY Perlod

LZ 1 week

202IOT" Iloura to
weeke

(l- ppb Unknown Unkno¡.¡n Unknosn

(5 ppb Unknot¡n Unkno¡¡n Unknown

Probe LocatÍon

Operatlng prlnclple

Gas-Phase
Cheoll unloeacence

Trlethanol Anfne
Adeorptlon

Gas/Llquld Phase
Chenlluolneacence
(under developoeot)

Electrochemfcal
(under developnent)

Ins trument
nobiltty

Statlonary,
poruable

Personal

Portable

Operac lng
characterfgtfcs

Actlve

Paeefve

Actlve

0utput
characterlsÈ1cs

Analyzer

Collector

Analyzer

Selectlo¡ of representatfve probe locatlons for saopllng Le

extremely lnportanË io neettng nonltoring obJectlves' 
-Depeodlng

on ou3ecifveå, probe criterla are typlcally developed from one of tuo

general perspectfve"r- i") to charaãierlze lndoor pollutart levele, and

iU) to ciraraðterfze Per;ona1 exPosure' Both perspectlves uay requlre

an exaolnatioo of reeponelble factors aa r¡ell'

Selectlng a probe locatlon 1e a two-atep procedure' The flr8t
step er¡tafla ãetectfttg an I'ndoor zone (a general area suÊh ae an

uppàr floor or Epeclflc rooma). Indoor zones for cheracterlzLng
pLifrrt".rt levele may be ldentlfied by the Preaer¡ce of fndoor aources

related to obJectfvee. Indoor zones for characterizlng pereonal

exposure are iurther related to occuPant activlty PatEerns'
Portable Actlve Analyzer
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A preferred but Bore resource-intenslve approach to selecÈ1ng

tsonllorlng zonea lnvolves prenouLtorltrS aurveys Llth Ëracers to
etaolne zoûe-to-zone dlfferencee fn alr exchange rates for Patterlls
rela¡ed !o oonftorlng obJecllvee (2, 4). Figure 2 lllustraEes Èhe

resulte of euch a survey to deÈerolne a single probe locatlon for
chåracÈerlzi.ng average indoor levets (2).

greater lo-hooe Èraffic.

Concludl-ng Renarks

Thla paper has lncroduced selecEed deslgn conslderatlons that have

euerged frão lndoor alr qualtty reeearch conducÈed by GEOMET and a
nunber of o¡her organlzallons over rDany years' A uore detalled treaÈ-
oenÈofeachofthenLneareasofeoolÈorfngdeslgnlelncludedLnour'
book, Guidellnes for Honitorlng Iûqoor +fr QuellFy:-:o bt publlshed by

ttre úe@tlon of New York thls Year'
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A: Clrculation fan on AUTO

B: Glrculaüon fan on OFF
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Ffg.2 An exaople of preoonttorlng Èracer_gas decay survey(fndicaced vatues are in 
"i.-;;;;;":-i"I no,r").
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