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OnNovamber 13, 1985, the DHHS Region IV Employee Hedlth and Sefety Commiittiee reuiested thet
investigetarsfrom theNeationd Indtitute for Oooupetiondl Sefety and Hedlth (NIOSH) reevduetethedr quelity inthe
101 Maietta Tower Buldng. A previousinvestigetion in 1980-81 documented symptoms such assSnus
congestion, eyeimitation, and heededhes throughout the buillding, effeding 30-40% of thesamdle population, but a
caustiveagant coud nat beidentified

Sx floars the2nd, Sth, 12th, 15th, 21, and 30th, were sdected for evaugtion. Thesdedionwashesedon
previous cocupant complanisand the desireto dheck floorsfrom the upper and lover ssdtionsof thebuilding. On
Novamba 19, 1985, NIOSH invedigators darted therequested evdlugtion. Onthesix floorssdected for
evdugtion, NIOSH invesigatarsingoadted theintarior of ar-codling and drauaion units(ar hending units),
meeaLred outsidedr apply vadumes and monitored thebuilldup of cabondiaxide

Of thegx floorstested, anly the 2nd floor (hesad on the assigned oooupency loed) recaived theamount of cutsidear
ventilation (20 cubic fedt par minutgiperson) recommended by the Amarican Soadly of Heating, Refrigarating, ad
Air-conditioning Engneas(ASHRAE). Ouisdear vartilaion vdumesfor theather Sfloorswearebdow the
recommended rate, ranging from 10-17 CARM/parson. Carbon diaxide (CO,) buildup, ussdinthisevdugionasan
indirect indicator of indoor ar pallution, excesdad theevaugtion aritariadk 1000 partspar million (ppm) onfloorswith
higher cocupancy loeds Therewasaggnificant (jp= < 0.05) postive corrdation (r=0.85) betwean pesk CO,
conoatrationsand the number of cooupantswarking onafloor, and asgnificant (p= < 0.05) negdive cardation
(r=-0.85) betwean pesk CO, concantrationsand theamount (es CAM/parson) of ousdear ventilaion suppied to
eechfloor. Linear reyesson andysesof the 6 datapaintsindicete thet CO, buildup could beheld bdow 1000 ppom
if outgdedr ventilaion for eech floar of thebuilding excesded 19 CRMI/parson, ar with curreant ventilation retes
where cooupant lceds are bd ow 54 people per floor.

Basad on our dosarvaionsand meesLremant reaLits it hesbeen detlemined thet onfloorswith ahigh oooupert
dansity, nat enough autsidedr ventilation was upplied to meintain aqueity indoor ar evironmant. Othawise ar

moving ecuipment ingoacted wasfound in good condition with codling aailsand condensgtion pensgangrdly free of
miadad dime A ddalled dsousson of our investigtion, findings and recommendaionsispresanted inthisrepart.

KEYWORDS SC 9190 (Fedard Govanmeantd), indoor ar qudity, bulldngHnvestigaion, outsdear ventilation, catoon
daxide
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Based on our observations and measurement results, it has been determined that on floors with a high occupant
density, not enough outside air ventilation was supplied to maintain a quality indoor air environment. Otherwise, air
moving equipment inspected was found in good condition with cooling coils and condensation pans generally free of
microbial slime. A detailed discussion of our investigation, findings, and recommendations is presented in this report.

http://www.cdc.gov/niosh/hhe

BACKGROUND

In 1980-81, NIOSH and the Canter for Ervironmantal Hedlth, Cantarsfor Disesse Contrdl, condudted ahedlth
hezard evdugion (TA 80-122-1117) repuested by employess assigned to the Pubdlic Hedlth Savice (FHS) Region
IV offices located onthe 10th, 11th, and 12th floarsof the 101 Maietta Tower Bulding. PHSemdoyesswere
expaiendng eyeand upper regaraary imitation, Snuscongestion, mild heedeches and faigueat wark. The
NIOSH survey documentad widesareed complants of these symptoms throughout the bullding, effecting 30-40%
o repondantstoaquetiomare Although exesve evironmenta sampling was conduded, the causative agants
or conditionscould nat beidentified. Recommendaionsware medefar gprcedhesto dlevigethe pradlems
howeve, thecodt of implementing the recommeandations; the unoartainty of thar effediveness and theladk of any
outright vidaions of acogptablequiddinesand sandardsfor vientilation and indoor air quelity prevented
impamanaion of therecommeandceions

Thecontinuinginddencedf employees/mptomsand complants dongwith arepart from the Nationdl Tressury
EmployessUnion (NTEU), Chgpter 210, thet microidogicd orgenismshed beenidentified in dugt samplesfram

thebullding, led the DHHS Enmployee Hedlth and Sefety Cammittee (composed of DHHS menegamat and
NTEU represaniatives) to request areevdugion of thebuldingsar qudity.

EVALUATION DESGN AND METHODS

OnNovember 19, 1985, NIOSH investigators met with represantatives from DHHS manegemant, NTEU
Chepter 210, Bdoor Prapaty Manegamat, the Gengrd SavicesAdminidration (GSA), and severd interested
DHHSeardoyessto dsaussthe dgedivesdf thebullding ar qudity evdugion.

Sxfloars the2nd, Sth, 12th, 15th, 21, and 30th, were Hedted for evalugtion. Thesdedionwashbessdon
previous cooupent complantsand the desireto dheck floorsfrom the upper and lower ssdtionsof thebullding. On
each floor sHedted, ar draulaion and coding equipmat, or ar hendling units (AHU), wereingoadted: thevdumedt
outsidear supplied to esch AHU was messredt and, asanindirect detemmingtion of indoor ar quelity, thebuildup of
cabon doxide (CO,) wesmonitored.

A.  AHU Ingedtion

Toddeminethepatantid for miadad contamingtion of thebuilding, thetwo AHUs on eech floar evdugted were
intermlly ingpected by removing access pandsan the AHU to check the codling callsand condensation pensfor
sgsd miadad gowth ar condanstedranege prddams. Sampesdf severd sl gaosaf wet o dimy meteid
foundinsomedf the AHUswere cdlledted for possbleidentification by optical microsoopy. However, NIOSH
personrd expaianced in conduding sudiesof miardaidly contamineted buildings advised thet further andyssof
thesesampleswould bedf limited vaueto aur investigetion. Any defidendesnoted far AHUswearergpartad tothe
building maintenence 3pavisor who accompenied and asssed the NIOSH invetigatorsduning the surnvey.



B. OusdeAir Ly Messramats

Snceouddear ddivered toan AHU ismixad with dfficerdum ar ingdethe mechenical rooms ousdear retes
wearemesared in esch medhanicd room (eet and west) ondl floorsevauated. Thisweasdoneby mesaring the
veaaty of thear dsthaerged from themedhenicd roomisoutsdear upply dudt. Thisprocedurewas used for the
previoulsNIOSH invedtigationin 1981, However, to reducetheeffect of tuoulencefrom the cutsidear contrd
dampe, the NIOSH invedtigatars on thiseva ugtion meeaLred arflow 18 inchesdown dreem from thedampear by
pladng an 18 inch cardboard extension over theend of theduct.

Nirearflow reedingsweretsken over theface of the dudt edtenson gpening with acdibrated KuzeModd 441 ar
vdoaty meter. Theninemessuremantswareaveraged and multiplied by the duat area (09895 suarefedt) to
deemirethevdumedt outsidedr applied to eech (eest and west) medhanicd room: Thetatd amount of outside
ar for apaticuar floor wasdivided by the number of cooupantsassgned to the floor to deaminetherateof outsde
ar asaubicfed par minute per person (CAVI/parson).

AnAlnoréVdometer J. wesusad to detedt the diredion of ar flow out of or into thedudt opaning & eech of the
nrepans Inwvad flovswereassgned necetive v oatiesfor compuiaion purposss: Ingatedf the 18inch duct
extenson, congdaradleturoulencewesdill presant for ome cutidear duds asindicated by severd invard flovs
Oetected neax the battom of thedudt edtenson. Becauseturbulant flow ismoredifficult to aocuratdy mesaure there
isadayeedf uncatanty assodaed with theseoutdoor ar Supply meesremants

C. CabonDioxideMessramats

Asanindicaor of building ventilation effedtiveness theluildup of GO, was meeared over thecoursedf a
workday oneech of theax floarsevduated. CO, concantrationsweremonitored using direct reeding detector
tubes Thesegmdl gasstubes contaned adhamicd which tumed pupeinthepressncedf CO,. TotekeaCO,
messLramant, theends of the detector tube were broken open and atached to ahand gperated pump. Aftera
prectemmined amount of ar wes pulled through thettubog, thelength of the ador dengeiinddethe tubeindicated the
indoar ar CO, conoatraion & thet pantintime. Oneach o theax floarsevdugted, messremaisware mede 6
timeson theeast and wet Sdedf thefloar a 8:30am, 10:30am, 12:30pm, 230pm, 3:30pm, and 430pmduing the
workday. Becausedf thenumber of messramantsrenuired, no morethen two floorsweretested onany given
day. CO, testingwascompleted during Deoamber 1985.

The pesk concantrations detected on theeeet and onthewest ends of thefloor, normdlly detected a about

330pm, werecombined and averaged to detemine the pesk reeding far eech floor. SgrHinlogswerednecked to
ogeminetheexadt number of pegple cooupying thefloor ontheday of theteding. The previoudy messured outside
ar vadumesfor thefloor weredvided by the number of cooupeniswaorking onthefloor to deeminetheeffect of
ousdear spply ratesonindoar CO, levds



EVALUATION CRITERIA

Thepimary aiteiaused by NIOSH to evdugtethe adeuiecy of the 101 Buldngsousdear ventilation sygamsis
the Sandardt recommendad by the Amearican Sodiely of Heeting, Refrigerating, and Air-conditioning Enginears
(ASHRAE), which padfiestiet bullding vertilation sysems shauld sy & leest 20 CHMI of ouddedr par pason
inofficeguaceswheresmakingispemitted. Hedlth complaintsfrequently reparted by oooupents of poory vertilated
buildngsindude heededhe, SnUs congestion, eyeimitaion, and fatigue

Othe indicatarsdf vartilaion ddfidency inabuldngindude

() eanodor of dgaretesmokeor gangd "ddeness”

(@ amakedtampaauredffarence bawesn aressowing toan HVAC sydemimbalance

@ dosdaypdy o rdumarvets

(@ apdy andreumvart locationswhich prevet movemat of conditioned ar to thebresthing zone of
oocupants;

(®) dosdoutdoor arintakes ad

6) devaedCO,leds

CO, huldupinlargebulldings provides an essy-tomonitor index of building vertiletion. Theindoor GO, led is
srdtiveto bath thelevd of humen adivity inabuilding and thedhility of the heeting, vertiletion, and ar-condiioning
(HVAC) sygemtodiutetheresuiting indoor ar contaminents? Outdoor &ir contains abeckground of about 325
patspa million (ppm) CO,. Building GO, levdshbdow 600 ppm generdly indicate adeuete vertilation. Bullding
vertilation should be congderad inedieouiste whenindoar CO, levdsexossd 1000 pom. 1n poary ventilated
buildngstherewill often bewidesoreed oooupent complaintsbecausedf abuildup of indoor ar contaminenissuch as
tobaooo sToke, volatile organic compounds; and body odars?® A CO, leve of 1000 ppm carrespondsto the
threshald suggested by bath the Warld Heslth Orgenization and by the Jpenese asagenard indicator of the
presanoedf indoor & palluion*® The 1000 ppm leve isnow under conddaration by ASHRAE intheir fulure
revigon of ASHRAE Sandard 62-1981 which curently permitsamaximum CO, conoaniration of 2500 ppm.

CO, huldup doreisnat ahedith hezard in bulldings unlessconoartraionsaeemuch highar. TheOSHA
Remissble BxpoaureLimit (FEL) far CO, 1s5000 ppm and NIOSH hasrecommended an oococupetiond
expoaurelimit far CO, af 10000 pam. The 2000 pom aiterion for evaugting abuildingsindoor ar quity isused
harein ssasurogetefor ather indoor ar contaminentswhich arenat eesily monvtored or detected by convertiondl ar
samplingmethods

|dedly, CO, messraments should identify the pesk concentrationsthet coindde with periods of pesk cooupency
and tekeinto aooount thepostion of ausdear pply dampars Whareasurvey sowshigh CO, reedings
locdizad in cartain arees of abuilding, rebdanaing of the systam mey beaffident to coret thepradlem. Honvever,
if devated CO, resdingsaoour throughout the building, anincressed intake of outSdeair isindicated asaninitid
carediveadion



EVALUATIONRESULTS

A.  AHU Ingedtion

Aaooording to the bullding mantenence Lpavisr, the AHU cailsand condensation panswereingpedted and
desnad echyear. However, the detestheseingoedtionsweere performed hed nat been documented. Our genard
impressond thecondition of the AHUswesfavarable Mogt of the AHUSIngpedted wearedeeningdewith litile
dimear water acocumuaionsinthecondensstionpens: Ligted bdow arethefindingsnated during our AHU
ingoedion and walk-through surnvey inthe buillding medhenicd rooms

MECHANICAL ROOM

FINDINGS-COMMENTS

2nd floor-eedt

AHU dightly off levd, 1/4-inch degp puddedf danding weter in condensation pennat
propaty draning

2nd floor-west Fenbdt guard left unmounted onthe AHU reauiting in ssfety hezard for maintenence
personnd from exposad rataing pulleysand drivebdts

5th floor-eeet AHU airfilter dirty-missad duing previous ssheduled replacemant.

5thfloor-west AHU airfilter dirty-missad duing previous ssheduled replacemant.

MECHANICAL ROOM DISCREPANCIES-COMMENTS

12th floor-eedt No dsrguandesnated

12th floor-wet Sight scum natedin AHU condenstion pen

15th floor-eet No dsrguandesnated

15t floor-west AHU trough drain for extamd condenstion blocked on beck sdedf AHU

214 floor-esdt Hoeting soum noted in condansation pen, ar filter dightly dirty

21¢ floor-west Airfilter dightly dirty

th floor-eest Outddedr supply damper wasfound fully dossd-adisorepancy noted and
dooumented on our previousbuilding gudy in 1981; thidk dunksof dimeand soum
werefound in AHU condensstion pen

th floor-wet AHU trough drainfar edtamd condensstion bladked, sl amourt of dimefoundiin

condensation pen



VI.

B. OusdeAir Ly Messramats

Airveoaty reedingsfor eech of theoutsdear oy dudsteted aeligedin Tade 1 Thenegativevdueslided ae
wheredudt turbulence caused reverseflows a oarttain paintsdong theface of thedudt opaning Theaveragearr
veodty fromthecutsdear duat wes mutiplied by the areadf the duct apening to detaminethe CHM apdied to
theesst and west machenicd roomsof thesix floarsevduated. Thetatld outsidedr applied to eech floor wes
dvided by thefloor'sassgned coocupancy rateto deeminethe outddear ventilation retein CHVI of outdoor air per
parson.

Based ontheauisdear vadumes meeared during thisinvestigetion, anly the 2nd floor (21 CHVI/parson) met the
ASHRAE Sandad. Theather floorshed outsdedr vaumesranging fram 10-17 CRMI/parson, with thelovest
ratesfound onthe 12th and 0th floors

Obvioudy CRVI/parson autsdedr ventilation rates are diredtly ffected by the number of personscooupying the
floor saved by theventilaion sydans I therdesdf aulsdear meeared by NIOSH duning thisinvedigationwere
hdd condat, the recommended 20 CHVI/personwould be provided if floor cocupancy lcedswerelowvered tothe
"Oooypancy Limit”" vauesligedin Tade 1. For examle the 83 pegple currantly assgned to the 12th floor reodve
866 CFM of ausdeadr or 10 CHVI/parson. However, if only 43 peodle oooupied the 12th floor, thenthe curent
outsdedr ventlation of 866 CHVI would provide the 20 CHM/parson recommended by ASHRAE. Toprovide
20 CAVI/person for the actud oooupency loed onthe 12th floor, outsdear vaumes should beincressad to 1760
CRM. If, for example, oocoupant dansty onthe 12th floor weareinoressad from the currart leve to 106 assgned
oooupants thentheexising ventilation sydems ascurantly gperated, would Spply only 8 CHMI of cutsidear per
pason. Theabovevduesfor theather floorsevduated aeshownin Table 1

C. CabonDioxideMessramats

Thepeek indoar CO, conoantraions detedted on the 6 floorsevd ugted duning thissurvey areliged in Teble2. Also
liged arethe number of peoplewarking on thefloar when these CO, levdswere monitored; the cutsidedr vaumes
previoudy mesared (s Tadle 1); and the CHAMI/parson outddear ratesfor eech floar, asdeermined by dviding
theousdear vaumeshby thenumber of peoewarking onthefloor theday of thetests

DISCUSS ON

Hgurel ronsargyesson andyssd the ddapoints datained when compaing the pesk CO, levdlsmesared an
6floarsaf thebuldng totheadtud CAMVI par personouldear rales. Thenegative camdaion (=0.85) ddayed
inthegrgohwesatidically sonficart

(p=<005). AsdglayadintheFgure 1, thedatasuggest thet to hald CO, conoantraionsbdow 1000 ppm, the
amount of ougdedr ventilation nesded isnear the 20 CHAM/person aritariarecommended by ASHRAE.

Theabove datasuggest thet the CO, buildup may do be degpendant onthe number of cocuperisasmuch asitison
theamount of augdear supplied A Smilar regressonandyssof thedtadonnin Tade 2 ispresantedin Hgure 2
Asexpetted, the pesk CO, levdsdid cordate (r=0.85) with the number of peoplewarking onthe 6 floarstested
(p=<000). Theddtain Hgure2 2uggest thet with no modificationsto the bullding vertilation sygams thecurat
ousdear vadumessypplied to the building would mainiain the recommended 1000 pom GO, levd faran
oocoupancy loed of only 54 peodeper floar.



VII.

Thequetion aissswhy theoutddear ventilation ratesare now lower thenwhenfird meeaured by NIOSH in 1981
Our firdingsfrom thet survey indicated the building met therequirementsof ASHRAE Sandard 621981 We
bdievethemethod used for teding the cutsdear 4y vdumesonthisaurant investigeion aemareacourate then
our previoustests becausewe used adud extendon to reduce the fect of turbulence fram the cutside air dampe.
Inour 1981 repart, NIOSH invedigators recommended 21060 CHVI outddear Supdy minimum for eech
mechenicd room. Wedso recommendead thet the bullding owvner heve the HVAC sydem tested and belanoed.
Had thisbean dong, theadtud outddear vdumes could have been detemined moreaoouratdy. Howeve,
becausethe NIOSH gudy found noindoor ar contaminantsor conditionsiin the building thet could acoount for the
reported hedth complaintsand because the outdde ar veentilation rates gopeared to medt the ASHRAE Sandard,
no futher adionweasteken to test or modify thebulldngsHVAC equipmatt.

Only withinthelagt 2-3 yearshes NIOSH indiredtly evaueted indoar air qudlity by messring bedkground CO,
levds Although NIOSH monitored CO, levdsduring the 1981 sudy, no 2000 ppm aiterion hed bean
ugpested ssasurogeteindicator of poar indoor ar qudlity, and no effart was medein 1981 to meeare pesk CO,
concantrationsin thedfficewark aress near theend of theworkay.

Regardng miardaid contamingtion, the 101 Maietta Towver building hesto our knondedge hed no recurring
pradamswith flooding, rodf lesksor dumbing lesks Tharewasno visblemadd groath aosarved inthe bullding and
the AHU condensgtion parnsingoeded wereganardly freedf miadaid dime: A previousfinding of bedteriaand
fung inadid sarpdleteken fram thebuilldngsreum ar genumwasinat suprisng. Bedeiaand fung ooour returally
intreevironmat. Theprimary sourcedf bedgiain theindoor evironmatt isthehumenbody. For exarde
about 7 million skin scdlesareshed every minute per person, and esch fragmert hdldsan averege of 4 vidle
bedtaia Agoaglli are considered amost common group of indoor fung.6

At presat, thereareno evironmantd aitaiafor assesang risk fedorsregarding the devd opmant of

hypersasitivity lungillness or dlagiesfram expoaresto arbomemiadaid contaminents Futhamore illiness
autbresks cannat be deiemined by envirormentd dudiesdore. Typicd symptoms assodiated with miarabidly
cortamineted buildingsindudefever, dhills musdeathes chest tightness and cough with onst generelly 4to 8 hours
dter eqpoare. Snoehedth complanisby cooupantsof the 101 Maietta Towver Buillding havebeen modly
heedeche, eyeinitation, and Snus congestion (symptoms assodated with poory viertileted buildings), further efartsto
evdugtemiaahid levesand sugpectad assodiated ilinesseswould be df limited vdlue

CONCLUSONS

A draméticinaressein cooupancy without HV AC edusmeants can dhenge an areafrom baing propaty vertilated to
oneuncomfartaile, or even urhedlthy.” Basad ontheresLits oltaned from our testing of the autside ar supply
g/dams and thelevd of CO, buildup onthefloarsevaueted, we have conduded thet edditionsl autsdear
ventilaionisnesded inthe 101 Maieta Towver building to accommodate theexising oocupancy loed. The
Oecressein goecedlocation now mendated for dl federd egendestoalevd of 135 suarefedt per parsonislikdy to
havefurther denmentd dfedsonindoar ar qudity unessHVAC sydemsare madified to providefor thelarger

oocupancy loed.



VIII.

RECOMMENDATIONS

1

Thebuldng HVAC sygamsshauld beimproved through goprgariate engineging dnangesto provide 20
CHM o auddeairperson. Thedesgn shoud dlow for themaximum antidipeted floor cooupency loeds
expacted for the mendated goace consalidation now undarway. Based on an oooupancy loed of 106
oocupants pe floor, theamount of outddear required would be about 1050 CHVI/medhanicd room, or
2100 CFM per floor.

Buldng HVAC sygamsshauld becgpee of digributing auisdear evanly through the oooupied goeces of
thebuilding to meintainindoor CO, conoantraionsbd ow 1000 ppom and thereby reducethe buildup of ather
indoor pallutarnisingdethe building,

Asaninaimmesare manegarsshoud congder prohibiing smoking in dfficesswhere hedth companishave
benreported. Insomedfice configurations smoking bensmay be gopropridefor ather theentireesst or
west ssation of afloar. 1ngpen dfficeconfigurations smoking resridions may berequired for an entirefloar.

Alirfiltersfor the AHUs on the 5th floar were nat chenged withinthe presrbed intarvd. To hdp prevant these
meintenenceovarsghts buildng meintenence personnd should meiniainalog of schedled preventive
maneanceadiviesondl HYAC equipmat

AHU oodling aailsand condensation adlledtion sytems should be deaned and ingoedted eech yerr.
Chlaineganaraing dimiddesand proprigary bioddes may beused for dsinfedionif thesechamicdsae
ramoved bfore AHUs areresdtivated. Microbioddd dhemicasand corasoninhibitors such asthose
commonly used incodling towe's should never begrayed ar goplied withinan oparaing HVAC sysem of
anoooupied bullding,

All unmounted fen bdt guards should bereinddled on the AHUSsto prevent aoddentd inury from possie
contact with exposad rataing betsand pulleys

If engineaing drangesto the HVAC equipmant arenat feesible, then the cooupency loed on eech floor could
belimited to theextent thet dl cocupenisrecaved leest 20 CAMVI of outddear per parsonandindoor CO,
buildup does nat exosad 1000 pom.
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TABLE1
OUTSDEAIRVENTILATION MEASUREMENTS

101 MARIETTA TOWER BUILDING
ATLANTA, GEORGIA
HETA 86-045
Novarbea 1985

Location 22wet 2-eed 5wet 5ed 12wes 12-eed  15wed 15ed 2lwes 21-eed 0wet 0-eed

Arvd.(?PM) 1100 600 850 400 900 450 80 450 1050 80 900 0
" 900 30 550 -100 650 130 850 130 500 1060 750 0
" 1150 700 700 450 900 250 1000 450 950 1250 700 0
" 700 750 35 600 450 350 350 650 500 500 700 0
" 400 60 -120 150 -100 100 -60 100 -60 650 450 0
" 700 1000 400 700 3A0 400 290 300 200 1150 750 0
" 400 800 -330 1000 350 1050 300 1000 550 300 450 0
" 100 900 -100 800 -75 600 -60 750 -100 550 100 0
" 300 1000 -150 1000 170 950 160 700 200 950 400 0
AwgAIrvd. 639 750 24 556 39 476 409 503 21 806 578 0
DudArea 09 09 09 09 09 099 099 099 099 099 09 099
CAMOA. 632 742 231 550 3% 471 4056 498 47 797 572 0
Totd OutsdeAir 1374 781 866 £0¢] 1214 572
2dHoxr  ShHoor 12th Hoor 15th Hoor 21¢ Hoor DthHoor
Assgned Oooupancy 65 60 83 85 71 60
CHVI/person Outsde Air 21 13 10 11 17 10
% of ASHRAE Sd 106 65 49 53 85 48
Ooauypancy Limit 39 43 45 61 29
CARM OA/ g ft. 009 005 005 0.06 0.08 003
OA.if 106 paoplefloor 7 8 9 12 5
(CAM/person)
Recommeanded Ouisde Air 1300 1200 1760 1700 1420 1200
for Asagned Oaoupancy

PV = Fest of Air Pr Minute
CHV =Cubic Fest of Air Ber Minute
OA =OuddeAir



TABLE2

CARBON DIOXIDEMEASUREMENTS

101 MARIETTA TOWER BUILDING
ATLANTA, GEORGIA
HETA 86-045

November-Decamber 1985

Hoor Number Cabon Dioxide OuddeAir Rates
(Joeek conoentration) (CAv) (CAVi/persn)

2 1374 27
5 725 781 26
12 950 866 147
15 1400 903 14
21 850 1214 276
30 1300 572 72

CHVI =Cubic Fegt of ar per Minute
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FIGURE 1

CARBON DIOXIDE VS. OUTSIDE AIR RATE

101 MARIETTA TOWER BUILDING

November - December 1985
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FIGURE 2

CARBON DIOXIDE VS. NUNBER OF OCCUPANTS ON FLOOR

101 MARIETTA TOWER BUILDING
ATLANTA, GEORGIA
HETA 86-045
November - December 1985
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