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Abstract

rïÞ,
t::gù

ThereeulEeoflndoorenvlromentalmeasuremenEonEheslzedl.sErl-
butlon of alrboroã-r"iã"r ro¿ u."cãri"i p"ttr"1ee^usfng Andersen afr

eanpler (6 sragei ,irãñ-r.r. "".rtãã-o"t'r" 
1978-82 fn Tokyo area'

Ttre eize dlatrlbutir"-är irrngal p"iilãiã"-r¡ere slutlar to log-nornal

distrlbutlon wlth peaka(rnode) around 3'5/rT l-rrespective of seasons'

apaces or concen;r;;i;; levele. náã"fc" ïf Cl"¿o"porlum partlcles a-

lone were "r.o"t-ãããã..no". "f b;;;;;iai parttclãs dld no. show de-

flnlt dlsrrlburton rype8. The-dlfiãrenc" oi rho". slze dlstrlbuEion

charact,erleElcs ;;;1" come fron 
---lãct'anrsm of llberatlon Ínto alr'

The rnedran "r"ãi""-rere 
around r.s¡ru for f rngL and 5'5 - 6'5)tn

for bacteria.

IntroducElon

ltrecharact,erlgtlcsandbehavlorofalrbornefungalandbacterl-
al particlee t".r"-i;;-'";;;"g lnfiuence to the mechanism and degree

of contamlnatlon, tooirol pt'tottt"te of cont'rol measures such as

alr filtere, and alao ro Ehe trans;ãra-."ã ¿lffuslon by air fLor¡'There

are' however, ;;; ;"y q.,a.'crtåilve lnformaÈlon and studles about

then eapeclally o.r'it"-ãize'¿retrlbuLlon at actual alrborne EEete'

of course we have urany daca on tt"-iorÑioglcatsrze of fungal and

bacterlal partlclee, bu! r:tre uetravor of p".-tr"Ies of alrborne state

muer be qulre dr;;;;;-due Eo .r',.-ãrii".nce of densltv, aggloneratlon

and co-exlgtenc ¡raEérlale'

IftheaerodynamLceLzerangeandslzedlscrlbutlonofairborne
blologlcar ptttrlíãã-ttt determlnã'r[-r" very muuch usful to the

evaluaÈlon of aamplera,Che p..¿r"iio., of contanlnatlon levele of

Lndoor er¡. lro¡nenE,, and the colleclrãn "rfr"lencles 
of aLr-cleanlng

devlceg and eeEabllshnenE of control ßêagtlrês¡

l6-öl
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TlreelzettleErlbutlonofparElclesbytheAn<lersensamplers
were deterrnlnd by the actual measurement of pore slzes by opClcal

nlcroscope and aleo tlrese Eheoretlcal caluculaElon.

Þlethod of evalut
r., The colonlee were coun Led, òorrected accorcli-ng Eo Ândersenrs

Poa ltlve hole conversfon t'.¡blet dlvided by the range of stze coI-
leð ted on each etage, obtalned Èhe size dlstrlbution aE each l¡n
range which were PloÈted ln hletograur(Flg 2) '

ReeulEs of ExoerlmenEs

nvgtg¿ co"ce"tratfon. Tlie concenÈratlon of alrborne fungal
ana UãGrfaf partfcfee ìre very rnuch inf luenced by the character-
stÍce of acElvltleei, Eype of bulldlngs, seasons' st.ate of sBfntenance

eervlces and also by the sampllng meEhod'

The average valuee of concent,raElon Ln varlous bulldlngs whlch

were meaauråtltbi.ua vtere as shown ln Table l'

In air-condlEl0necl offlce Ehe concencratlon varles fror¡ 0.1
cfu/1-0.3..for.:ùacEerlgl part,1clee,0.0?-o.05cf u/1 for f ungal partlcles'
Incasee Of eubqay-etatfonö'ÍIê::þ3ye much seagonal variat'lon of order of
0.5-1 .4cf.vlL for bacterla and"-0:2'L.ZcfulL for fungl'

]

. i ,l_t_,

'Incaeee of fungl we almost deflnltly have epeciflc curve' but
t" ";";; 

;i Ur.c..Ia we obtaine<l a varlety of types wlthouÈ any defl-
;ft ci Èendency. If the cummulacLve dlstributlon of fungal partf-cles
wer.e'þoEred ln log-probablllty paper, rhçV,flt straight llne,farely
we1l , eepeclally itràttttctru aver*Be values of 50 sanples are plotted

Slze dlsErlbutlon.
gram of nol lect,ed partlcles

inflù-

The example of size distrlbution hlsto-
1s shown 1n Ftg 2.

Disscudlon

slze dlstrlbuElons r¡ere fitted
talned t,he results that, almost

L
sh'oûed, the log-nornal distrlbutlon

t

Th 1ô
¡Sil.l tfr. the bab11,1.ly

Þartd,ctrgl'.';r r .¡.11 Çf¡e,
wLLh pea 3'.51t '¡n. Th þarttcJ,Ss showed thls size cha-

racterfsElcs lrreePecElve of seãitiins; plãe"a1.,or klnd of facilfties.

',rj I ,1,.

r ]:¡li i i
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Formatlon of loq-ncmal curve. In case of funglr,from tlle mecha-
nism of llberaElon, spores become airborne ñot alr^rayb,alolre l¡ut ln
chaLnes or in branch of. 2-3 spores to 20- 30 spo¡es which we
acerÈaLnd through the nLcroscoplc observaÈion. ihere re olso tl¡e
slze dlfferencef¡ of spore ltself. Therefore, these <llstrlbuÈfou
are the resurts of product of slze dlstrlbution of spores lEself
and also of Ehe dlstrlbutlon of number of spoies agglorneraterl.

In case of bacterlä, they usually do noÈ have mecl¡anlsm of
llberratlon for themselves buÈ become airborne t,hrough tlre clrylng
up of dropleÈ or crushlng lnto powder state wlth rather lrlgh energy.
Therefore, Ehe bacterlal partlcles consequenÈly contain foretgn
mgter{als and aerodynaml.e characterLst,Ícs ate sÈronglylnfluenced
by these maÈerlals other than bacferia.'

Size dfstributlon of C rfum artLcles. Of the samplea
obtalned in subway staÈfon onenE 5 of whlch deterlnlnatlon
of specfes were made, the slze dfstrlbution of cladosporlum partlclee
Ìras plotted on log-probabtllty paper(Fre 5). The plote flt etralghE
llne rather well which show the dfsErlbut,ion Ls sLmilar ro 1og-
normal ones. There seem to be strong posslbllity chat nrany klnd
of specles have sÍm1lar slze distrlbutlon characterlet.fce.

Concluslon

-,, Rgf grences

1. Tþe sl¿e disÈributlon of afrborne fungal particleg ie aimilar
to log- normal distrlbutlon.
2- We cannot see deflnft dlstrlbuÈlon curves for alrborne baccerlal
parËlcles
3. Median of alrborne fungl fs around 3.54rn and colnclde wlth the
peak (mode). rn case of Qacterfa the median fs 5.5-6.51*.n and ¡loee
not colncfde wfth peaks. : i

4. The slze distributLon of alrborne cladosporfun larcrcree 1e
slmLlar Eo' log-norr¡al öngs. i " '*:
5'. Tn.*e concentraElon of 'er.rbqr.¡ã bacterial particlea ie alr-condlt.lon-
ed offfces weúe 0.1-0.3 cfg/l, fungal parricles, were 0.02-0.05 cfu/1,
Ln subway statlons 0.5-l.4 cfu/l for bacterla, b,2-I.2 cfull for
fungl' 
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