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ABSTRACT

frr this br.ief Ì.Êpc,rt we Ínake sc,rne sr-rggestions tc, the ASHRAE

star¡dards cc'|Ínrrìittee oÌì sc'me itenls that we believe sho¡-rrd be

cc¡nsidered in setting verrtilatian star¡dar.ds.

After revewirr g the past arrd recent histc¡Fy c¡f attenrpts to set
air'-pu11¡-rtic'r¡ stårrdal.ds ftr,r. b¡_rildirr gs årrct irrdoc,r s'påces, we

csrrsider altennative fr-ttrlre starrdards to achieve ¡'¡c,t only
adeqr-rate cr:¡rnfc,r.tr ås was the ir¡terrtion c¡f Þast starrdards, but
health pF':'tectir:rr , årr eFeà alrrrc,st errtirely rreglected previorrsly.
uJe fir¡d that the veFrtilati,:,rr reqr-rirenrer¡ts t,¡ achieve acceptable
health prc'tectir¡r¡ wcruld lead tc' Lrrràcceptable erreFqy costs in nìany

sitt-tatic'ns. t^Je the¡.efc,r.e Ì.€ccrrrìrr.tgFrd standar.ds fol. heat-excharrger.
systemsr f¡r¡!' f i lters that carr corrtrc'r pant icr-rl.ates, hydrc,carbc,nsr

årrd l'ådtr,rr gåsr aì,¡d fc,¡. sr-rch irnpc,rtarrt detai ls ås f lr:w dir.ect iorr
àrrd systerrt nlair¡terrårrcÉ. Firral Iy, we recc,n.rnlerrd the sett irrg af
starrdat*ds that þicr Ltld errcs¡LrÌ'åge what we ter-rns "pc, I1¡,rstat,, systenrs,
àrralcrgc,Lrs to thernlostat systerns gc,verr¡irr g tenrperatr-rre 1eve1s, by

which fr, r-rr. sLt'-r.Lrgate pr¡llutar¡t levels wor.rld be kept be1c,w

sttggested threshrrld levels in alI cc,rrditic,rrs of brrilding Lrse årrd

c'ccLtPefrcy.
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I r't rc,¡i r-tet i orr

frr the last cerrtLtt'y pec' pIe have becarrle awel.e crf the
irnpcrtårrce c'f redueirrg air-poIlr,rtion. Although Edward r of
Err glarrd ,:¡'dered that the nlakens ef ki Irrs of Snr.rthwork stc,p usirrg

cc'a1 (PIantaganet, 13ø7) ärrd the diarist Jahn Evelyn wrc,te à

pantphlet abcr¡-tt air-po11r-tùi':'n (Eve1yn, 1961), it wås, c'rr1y in the

Êett h cerrt ury t hat act i ve st eps have been t aken t,:¡ cur.b a i n

pcrllLrtitr'n irr the rnåJür ir¡dr-rstr.ia1 citíes.

f r¡ the peric'd t4øø-17tZØt people thor-rght d iseases were caused

by cr':'wCs--arrd refr-tsed tc, get together. in 1ar.ge !.úE,rrts. [^Jherr they

d id get f,¡,gether ir¡ chr-tnches they used irrcer¡se lo rnask crthen

r:rdr:rr'5. The idea c'f irrd':'!li air'-pcr11r-rtic,rr did rrot, crf itself, seenl

irnpc'r.tarrt.

There wer'er as recerrtly ås tE5'¿, high cúì.¡cer¡tratic,rrs of SO¿

årrd par-ticr-¡lateE in an air-pollurtiorr ir¡cider¡t in Lc,rrdc'rr . Orr

Etrbsegr-t€rrt Ðccasic,rrs (Jarrr.rany 193|-, for exanrple) ¡.esider¡ts cr f

Lc,rrdc,ltr particr-t1ar1y asthnlatics åF¡d the aged, wet.e errcc'r-rråged tc,

stay irrdc,ol'Et whel'e the air wås essr-rnred ts be, àr¡d pnobably wa5,

c,ften pr-rrer.

This per.ception that indc,or air

rerna i rred unt i I

is likely to be pLtrer, irr

the nriddle of the lastgerreral thar¡ outdsar air

decade. Or¡e of t he f i r'st

publ ic-health experts wås radc,n

(M,:,e11er., 7376). Since therr

air. . pc, 11r-rtarrts to be discussed by

gas (ar¡d its daughter prcdr.rcts)

cigar.ette srrlc,ke, fc,t.rrlå1dehyde, årrd



å¡{Èl

orgån1c cc'rnpoLlrrds generally, have beerr bror-rght fc,rward ås

p,-Jterrt iel pr-rbl ic-heal.th ha=ar-ds.

The sintple twin facts that ttrban pecrple sperrd rnüt.e t irne

irrd,:¡c¡r's thar¡ c,r.tt-of-dcror^sr eF¡d that in the Iate ¿rath centr.rry the

irrdc,tr,l' srlr-tÌ'ces c'f P':l lut ic'n ål'e often nrcrre rr Ltr¡lel.trrr-rs and irr total

r¡l'fre irrrportarrt tharr c'Lrtdoc'Ì. sor_rFCÊsr have spr_trred interrse str_rdy.

Three r'ecer¡t irrternatic,r¡å1 corrfererrces c'rr ir¡dr:¡r air.-pcrllutic,n,

àF¡d sht,t-t1d spLtÌ' re-exarr'tirrat ic,n of the purpc,se ås wel l as the

detaiL c'f ÊSHRÊEt s verrtiIatic,rr standards.

Inrpc,rl:arrce c'f the Starrda¡.d

In the

t c'dåy. There

åccÊ'rrlp I i shed

ci¡'cr-r1at iorr .

1Bt h cent r-rr.y st ar¡dar-ds

were no mechan i eå I f arrs,

by desi grrirrg pnc'per.

wene vastly differerrt frc,r¡l

arrd ain cinculation wàs

b¡-rildirrgs tc' errsr-u.e rråtLtrål

Éef 'f r.e 1973t i t wås eesy

fneely in large quantities.

1973t f c,1 Ì c¡wÊd by t he I arger.

crf this corrcept rnarrdatory.

estirnated that half the heat

t h er^rna I corrd uct i on and

tc' specify that air shc, lrld cincr.rlate

Hc'wsy=r, the rise in qs'st of fuel in

rise in t979, nakes å re-exarninatic,n

In dornestic hornes it has beerr

escepes

half goes to

fuel-savíng

through walls and windows by

heat Ltp the air which errters

rneåsures d'¡ rrot great I yby i rrf i 1t r.at i,rn. Recerrt

alter this nåtio: es

irr hc,uses as has been

rnLlch has beerr spent on i rnproved i nsu I at i orr

sperrt c,rr plr-rgging leaks.
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In c'¡rnrner'ciaI office årrd ir¡dr-rstrial br-rildings the erreÌ.gy r.¡sed

ts heat inc':,r¡lirrg ain is often f ive ù inles the årrtc,r-trrted r¡eeded t.,
supply Issses thror-rgh windows arrd wa1ls.

oven the last ten yeans thet'e have beerr rrrarry str-rdies c,f

saving fr-re1 thror-rgh rnore ef f icierrt insr_tlat ic,n åFrd verrt i Lat iorr
t'edttct ic'rr. Thc'se whc, have st¡'iderrt ly adv,=eated s¡-rch nreas'Ln.es,

whether. tc, avc¡id the er¡vir^,:,rrnterrtel deoradat ic,rt crf coal br-rrrrirrg ol-
'bhe Lrrr krrr:¡wrr danger.s c'f rrLtcl,eår. pÊ,weÌ., have c,ften dc,rre sr:r with
heedless disr'egard fc,¡. the rÍsks. No parnphlet fr.c,rn DOErs

depantr¡terrt crf errergy ccrrrse'.Våt ic,n discr_tsses these risks. It is
therefc,re irrtportant that pt.crfss5ic,nal or.gårrizàtions sr-rch as

ASHRÊE dc' s':r lcrr-rfl1y, clear.J.y, àì.rd with er.rrdÍtic,r¡.

i r-F 1 r:r 1.| 1

The rrlc¡sù cr bvi'lr-(s sigrr of irrdr-t:¡tr.ial åil.-p,;, 1lr-riic,rr is
visr-ta1--"this horrid srrlÉr ke, which c,bscure=, c,rrr chr_rrches arrci nlakes

c'¡u. palaces lc'ek,lId," (EveIyrr, 1É61). The effects c,rr pr-rbIic
health et.e Less obvious, rn¡-rch harder tc, defirre and prc,ve, br-rt irr
the lorr g rr-rrr n'l'ft.e impor.tarrt. Thr.rs the U. S. Senate declar.ed irr
797ø that "the heaLth of the pec,ple is rrrore! inrportarrt thar¡ the
qtlestion sf whether the ear'1y achieverrrerrt of arnbierrt air-qual, ity
starrdards is technicalty feasible" (u.s. senate, tg7ør. Everr

Frcrwr irrdustr.ial snL-'ke is sti1l often corrtrolled by visual
rnet hods.
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Lil¡.ewise the first pr-rblic c¡ncer.rr of irrd,ror. air-pøIlr_rtion has

ì'rc¡t beerr that of prlblic-health per 5pl br-rt c,f "cc,rnfc,rt.,' It is

eà5y tc' ask a qnc'ttp c'f Pe':'pl,e if they feel cc,rnfË'r.table at cer.tairr

ternperature, luminc'sity, årrd verrtilatiorr levels; it is

s,rrPhisticated ta eLtarrtify the health risks af air--pc, l1r-rtic¡rr; fc,r

it PresLtPP':'5es a ntethad c, f defirring and nìeesurirr g these risks.

Nc'rrethel.esEr wE feel that the tinle has cc'r¡te t,:¡ addr.ess these

issr-res qr-rarrtatively arrd tc, state categc,rically that the purF,:,se

r¡f l'egLtlati,:'rrs is t,:r t'edr-rce risk¡ årrd that the levels nlr-rst be set

sc, that the risks at.e reåstr'rråbly 1c'w.

As we iderrtify the ris!r.s which we ål.e diser-rssírrg, we carr

di=tingr-1 i5¡ tw,¡ distirrct gerrerå), ty¡:es: acr-rte nisks årrd ch¡.,:,rric

l'isk.s. Hiqh cål'b,:,rr-r¡t¡:rrr¡:¡XiCe levejs p,:,se årr aclrte l.isk. Ê pel.s,:,rr

expr-rgsd tc' high Levels of cal.br:,rr-rrlcrrr,:rxiCe car¡ be kilLed irl a

ghc,r-t tinle--arr h,:r-tt'crti sr:r . S¡rrrrle pc, 11r-ttarrts, while ì'rrlrt p,lsirrg arr

actlte risk af death, pc,se årr acr-rte ¡.isk c,f il. l.rress.

Chr'':'nic health ef fects ere less ,:' fterr rr,rt iced br-rù m-ìy be rr"l,:,ï-e

sel'ic¡r-ts. It has been rrc'ted¡ frrrr. ex.lrnple, that chil.dt.err br-,:,r-tEht

Ltp in harnes where Étrre pal'errt srn':rkes cigarettes have a ¡.=C'-rc=C

rate c,f ¡lrcrÞrth in lurrg futrrctic,rr cc,nlpårÉd with thc'se whrrr live irr

less-p,3 lIuted hc,rnes (Benkey, 19Sg). Ê1th,:'r-rgh ¡.edr-rc=d 1r-rrrg

furrct ion is rrr-rtr ir¡ itself , an ai lnlent, the redr.rct ir=rr n.lay wel I be

ir'r'eversible år¡d rnay lead to å host ,-rf probler¡rs later. irr life.

A rnol'e weIl-kr¡c,wn cht'c'r¡ ic effect is cårrc|el.. Ir¡c! r:rcrr. air

Pc, llutic,rr carr ctr'rrtt'ibute to càrrceÌ. irrciCerrce by at least thr-ee
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krr,:wrr pc, 11r-ttânts: cigarette srn'fke; f':,t.rnaldehyde aFrd t-åd¡t¡t¡ Ea5,.

Risk åF¡ålyses carr be per.fc,r.nred fc,r. eåch c, f these p,:, 1, l,-rtarrts ar¡C

the effects .:,n public-health estir¡lated. Or¡ce this haE beerr d,r¡r,rer

it is Pc'ssible to cornpåre the effects c,f differ-er¡t irrcl,:,,:,r.-

pollutant cc'ncerrtl.atirrn levels, årrd herrce ctf diffe=¡.er¡t

verrt i lat ic'rr stårrdår.ds.

It is c'r-t¡. cËrrrside¡.ed sr pirr ir:rrr that the t inle has c,:,r,le fr,¡- the

ASHRÊE verrtilatic,n starrdard ctrrÍrtrrlittee, SF,C6Ê-1gBiR w¡:rr_rl.d be

shinkirrg its

cåÌ'c i nog en i c

dr-tty tr:r tþs pr-rbl ic

pc,tent iaI c¡f ir¡d,:,c,t.

if it failed t,:r addr-ess the

air-pcrl, lrlt i,:rr ,

F',:'ssii bIe Verrt i Lat icrrr-Starrdar.d [¡! ir]rrrS

Hist,:,Ì'icallyr verrtilatir,rr standa¡ds have beer¡ set at eithe¡.

fixed levels, c,r 1eve1s which våt"y with t.crÉ,rr'r type aFrd rrccr-rFaF¡cy.

It is, fu}. eXån'lp1Et, cc'rrtrncrn t,l di=cr-rss a starrdar.d f,t,Ì. Ver¡tilati,:,rr

':rfr peÌ'håpsr ?ø cr.tbic feet Fer. rrlirrr-rte per. c'ccLrpårrt, withc,r-ri

regar'd tc' air'-püIlutic'n sc'r-rrce=. Tìris is lc,gical if, arrd c,rr ly

ifr the dc'nriFràì'rt sÈ'LtÌ'ces crf air.-pc, llr-rtic,rr ar.e peopÌe thenlselves,

o? årE dit^ectJ.y proPorti¡:¡rral to c,ccLrFårrcy. This rrlight be tr^r-re

fc'¡ crdr:rl.s år¡d for. trOg; hc,Never. pe,lple do Fr,trt enlit t.åC,t¡frr

fcrt'rnaldehyde'or ben:opyr'erre, Therefcr.e we we nlair¡tain that it is

l':,9ical å)'rd, as we will discr,tss belc,wr rrecessary ta cürrsiCel.

ventilatior¡ requirerrler¡ts that depend up,:n sc, Lu.ces ås wel. I ås

crccLtPancy. Ideallyr crf cc,Ltl'se, the t'eqLti¡.enlerrts wcrr-tlC deperrC Ltpcrrr

nleasr-tred ccrFrcEF¡tFåticrrrs, Br.tt ther'e åre ntany pc'llLrterrts in irrd,:,,:,r

air arrd they cårrn':'t al l be frreas¡.rt.ed. Thet.ef,:,r.e, we r.evert belc,w



to à discussic'rr c,f a chc,ice ,:f sr.tl'rc¡gðte cÉ'rrcerrtr.ati,:rr n]eàst-Û.e.

The Measr-rr.e c'f Odc,r-

Ês rrot ed ab¡trVÊ:

ver¡t i I at i ,:rrr st arrd ar'd h as

The c1 assic nìeasr-n'enrents

the starrdar^d nlethc,C f,t,l. ch,:,È'5irrg a

been baseC r:rrr the nleåsr.t!.err'lerrts oF c,dc,Ì..

crf Yag1,:,w (13¿-tr-) drtrr¡lirrated the fielC fc'r.

leveIs ':'f air. charrges var.yirrg f.r.,:,r,1 
=

(11.8 l/sec) per. pel.s':,rr HeÌ.e rreÉCeC t,tr

nlany

cf nr

yeàr's. He f¡Irr-tì'rd that

(Ë.4 I/=ec) tc, É5 cfrn

Ì^ed r-tce c,dcrl..

The besi st ¡-rd i es

aF¡d Leader'er' ( 1gge)

crf pet'sc'r¡s failed tc'

ab,rr-tt 7.= cfrrl (r-. B

Urriversity.

Afry Crdr:,1' With

Per'

They f,r, r-rrrd that 7tZ,-EUa/,

VÊrrt i I at i,:,r¡ Ì'åt es 't'f

ir¡ the nc,del.rr e).a åre pr.':'båbly thrr,se c,f Cairr

at YaIe

d i scer.n

1,/sec)

cfnl crr I9 1./see) is r¡eeded to r.edr-rcsd discc,nlf¡,r-t.

The reqr-tit'enterrt that 7ø/.-Bø/. È,f per.s'lrrs rrc,tice r'trr Cisc,:,rrìf,:,r-l

hr-rnridity arrd rrc, cigarette Ern€,kirr g

wherr snruker's ere pt.eserrt, five

Eeelrts tc, Lts t,l be ntar'gir¡a1. Over the

rnore and rncre ccrgrri:arrt €,f the

atterrt ive to his,/her rreeds. Thr-rs

c'ccr-tPÀrrt f c'Ì.

regar*d l ess

¡ Er':rfrlS With trìr:!del.AtÉ

C,f Cl.':'Wd irr g. Hrt¡WEVÊtr

t inres the VÊrrt i lat ic'rr r.ate (37.5

yeår's the

"serrsitive

the FDê

pr-rb1ic has bectr'rrle

irrdividr-ral" arrC

ir¡ its r'egr-rIat ic'r¡s

adversel,y affected.

We feel that êSiJRâq

of ten dernarrds that less than t% of pens,f,rrs,be

The EtrA has takerr e str.ang pcrsitic,rr alsc' .

shc,rl 1d cc'ns i den nrov i ng

serrsitive individuals

with the tinles, It shc'uld

exist år¡d fcrr.rrlrrlate

recc'grri:e tha.'

rr'ÌE re st r i rr !lerrt

stårrdards tc' protect these irrdividr-raIs.
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The¡'e åre thrlrse whur pFoprlrgg that Verrtilatic,rr starrdat.d's be s=t
irrdependent of srrrrl'ces c,f pc, llr-rtic,n¡ even wherr these 

=,,:r 
r_*.eeE ar.e

krr':wn arrd cc'rrtl.c'llabIe, but åre irr fact Fr¡rrt cc,rrtl.r:rllg¿.
(Cigarette srnc'l-r.irrg is årr E,bvi,:,r-ts ¡lFrÊr br_rt rrc,t the c,rrIy rfrre, ) f rr

':rr-tla view this wr:¡Lrld be årr acceptabie ¡,ptir,rr if, arrc g,rr 1y if, the
Verrtilatic'n standar.d is set high rr¡rl,r_t!þ--åt least 4ø cfrjì per-

Pe''s':'rr- The fr-tel-cc,rrsel'vatic,rr rneasLtres alluded tc, ir¡ =="tia,r, ?

WÉ¡¡-t1d preverrt serir:,r-ts c,lrrsideratic,n ,:r f this aS å viable
alterrrative.

Th e Ver. i ebl e St arrder.cl- -Val'irrrilÇ êl tc l'rret i ve.c

The pr,:'blenl arrd exPerrse r-tf ntàirrtairrirrg a high verrtil.atic,rr

Fate in å enå c'f high fr.rel c':'sts leaCs t,:, à sr-rgge5'ti,:,rr that
verrt i lat ic'n våt.y, Frcrt rrlel.ely with the c,ccr_(parrcy by pec,pIe, br-rt

alsc¡ with the Fccr-r pårrcy c,f arry p,:, llgtic,rr sc,r_¡¡.ces they br.irrg y¡it¡

therrl . It seerrt irnpc'r.tarrt t,:r r-tg that this var.iaÞie star¡Car.i
ccrì'rc€pt r,c,tr in itself , sirr gle crr-rt a pål-t icr-rlar. p,:, l ILrtårrt.
AIthc'¡-rgh cigarette srnc'ke geerrrs rrc,w tc, be the rrr,:,st fr.eqr_rÉr¡t

pc'Ilrrtarrt, crthers nråy åt a rater tinle be seerr t,:, be nr*.rr^e

intportant. Nc¡r¡etheless a dr-ral standard seerns a gc,É,d star^t. This
cor-rId be based or¡ the rneåsLrrenrerrts of cain årrd Leade¡.e¡..

I cfrn (3.8 l./sec) per rrc,rr=,rr.leke¡.

4Vt cfrn (19 1/sec) per. srrtc,ker.



It rnight be serrsible tc, add e fixed år¡trtrLrrrt perhaps c,f Ë cfrrl

per' 1øø square fc,c,t c,f flc,c'r åFpàrtr:r åIl.,trhr

scr fc'rth (needed

PüIlutarrt!) This

i r¡creased f c't rrew

c,r. when rre[^, fabrics

c,rrIy when pe':'pIe åre

fc,r'carpets glr-res

Pl.eserrt t':, irrhale

additiC,r,aI anlC'r-rr¡t pel. flrlrfr|. àt.eå ShC, ¡_tId

apaFtnrerrts (wherr a fl,;,fr!- has

have beerr irrstalled).

J r-tst beer¡ g l r-reci

aì-rd

the

be

Of ctr'Lu^se this level is ad¡r_1ets6 scr

w'rr-r1d F¡ot rrcrtice the cigar.ette c,dc,n.

level arrd shcrr-t1d be irrcr.eased tc, take

irrdividr-ta1s.

that e'A%'I,f ¡¡r;r'¡.¡-g¡¡1r;rlE¡'¡.s

It ig theÌ.ef'lre a nlirr inlr_rrrl

i frt,:r åcc':'t_tfrt serrE i t i v=

The¡'e is c'rre--and c,nlY crrre--cit'cr-rrnstarrce in which we bel ieve

that å ventilatic'rr rete of 35 cftn pel. srrl,:,ker. cc, ¡_rld be redr_tced.

This is wherr all Pe!'sÉrrrs pneserrt irr the rc"lrrl a¡.e srrl,:,keÌ.s år¡d at.e

presltrnably volr-rrrtåt.ily acceptirr g the åir.-p,¡, 1Ir-rtic,rr (we leave

asíde the thc,r^ny qr-restic'rr c,f ir¡v,:, lr-rrrtar-y addictíc,rr he:"e) c,r. årry

n,:'rr-srrloke¡'s wh'-¡ have VCrlr-tntar.ily år¡d explici.tly accepted tire
pc, 11r-ttic'n. l^Je wúLrld add that the snl,:,kErs pr-eserrt wr:rr-rld be wejj

advised, ft,¡ IegaI reasc,nsr tc, get srich a wåiver. ir¡ wr.it irrg.

Standar.ds fc'r Car.cirrc,oerrs and Chrc,r¡ie Effects

The nrininlal starrdar-ds sLrggested er'e based errt i re I yàbtr,ve

with ft ür l- r-r ì.r s i derat i,:,rr

UpÉrFt

f rlrFc'd on år¡d

cårcincr Qens.

be set in

ccrnf ant t.eq r-l i r.er¡lent s

l^Je suggest that the levels f,t¡F irrdc,c,r

a sinli lar^ way tc, that irr which EF,A

CAÌ'CInOgerrs

er¡d FDA set



5: : .ç;*iÈ !Þfiùì,ii!:;f4'i iáì',r¡iàúiit;;¡-ì:*.J¿c¡l,r-si¡,{*í;.

standards fc't ain ànd wåter. These starrdarCs fr:rlIc¡w gerrer.aÌ

Prirrciples as ,:r-ttlirred irr, fc,l. eXarrlpl.e, the r.egr-rlati,:,r¡s c,f the

State Bc,ar'd c,f Health c, f the Ctr,nlrntr,rrweåIth c,f Massachr-rsetts irr

1869 where it is stated: "[,Je betieve that all citi:errs have årl

irrher'ent right t,: the EFr¡,:ry¡1s¡,¡ cf pr_ç.e arrd r-tr¡cc,irrtanlirrateC aj,r

årrd wåteì, er¡d sc¡i1; that this r.ight shc,r_rId b= r.egar.Ced äs

belc,r¡Eirrg tc, the wh':le cc'rrtrrtr-rrrity; arrd that rrEr c.rre 5þ,¡r r.¡ld be

a11c,r¿ed tc' trespass Ltpr;r¡¡ it by his cåt.elessr¡ess c,t- his av-ar.ice crr.

everr by his iErrc,l'arrce, This right is irr å gr.eat nleåsr_rr.e

recc,grri=ed by the State, as åppeår's by the Gerrer.al Statr-ttes.',

The EFA ârrd FDR

in 1ü6 per. lifetin're

i rr 1 ø6 peÌ. yeå1. aÌ.e

Wilsorr, 13Se).

" c,:,rrs,ervat i ve 1y " , å

eXtÌ'ePc'1 at ir:rfl fÌ'c'rrt obser.ved

c':rrrsel.Vat i ve årr i ntå 1-t o-¡nar¡

Per yeår. i s bar.e 1y rnet f c'r.

We arg LtEr t hat å l eve I c'f

have dÍscr-rssed årr acceptable r.isk Level ,:,f 1

(t.4 ir¡ 1ø8 per yeår.) althc,r-r5þ 1evels up t,:, 1

d i scusseC by c,t her.s ( F',:,ch i r¡r LB7=; Cr.r,r_rch ar¡d

These l eve Is àre t c' be ca l cr_r i at ed

t ernl wh Í ch ¡-rsr-ral I y ir¡c1r.tdes str.ai ght -l i rre

IeveIs at hiqh expc'sr-u-es¡ å.rrd à

cc'Irlpåt.iS'--,rr. Zeise, Ct.':,r-rch arrd [,li I s,:,rr

(1983) have Frr:l=O that irr spitE c¡f the EtrAts clainrs that s,:,rr.ìe

specific chenlicals which år-e 1øø tir¡les r¡lc,r.Ê

nlåfty S':'LtÌ'CeS

cigarette srrlcrke

strirrsErrt, 1 irr 1Ø6

c'f dr.irr kirrg water..

Ieadirrg tc, a risk of
1 in 1ü6 peri yeer. n,right be

atterrt ion. The risk is

carr be s¡-rch es ta keep the

year.

b ut erry rnot.e

åFrd t heref ore

accept ab 1 e

not åcr-rt e,

åvet^åge I c,w

w':'t_t l, d r¡eed

the atterrt iür¡

over. å pet.ic'd as lq,rrg ås a

Repace and Lc'wr'ey (198ø, 198Ê) have discr-rssed this pr.,:,bl,enì



år¡d

They

leveI

their

fir¡d

tc' å

ca l crr I at i or¡s have been preserrt ed

t hat e7ØØ I /sec per per.sÈ,rr i s

1.3 x LØ-7 årrrrLlå1 r.isk. Even fc,r.

tc, this c':'rrìrr'tittee.

Freeded t,:' t.ed ¡-rce t h e

a 1ü-6 årrrrLtal ¡.isk

the leveI sr-rggestedthis is 33ø l/=ec per

åb¡:vÉ1. [^Je nut e t hat

pe!'sc'r¡--aburr.tt eø t ir¡tes

c'bservatiorr by WiIsc'n

rror¡-Errlc'ken livirrg with

st arrdards crn cåt.c i rrc'gerr i c risk rrtLrst take cc'qrrilarrce c,f thi=

Repace has beerr cr.itici:ed ås beirrg sr-Jntewhat

his cå1cr-rlatic,r¡s--t*rhåps everr by a fàct':,1. of 1ø.

':'bserve here the aver^ågirrq ccrrrcept irr arry chrc,r¡ic

sLrEgested leveI c'f 4Ø cfnl per. s¡ltr'ker. is st¡.ict ly

Er-tarci agairrst åcute effects, ther.e wiII be r¡.larry

this is

( 1977)

srrloket.s

rer-rgh ly

that the

1S I l¿--r

cr:'rrsister¡t with

¡'isk sr.rffe¡.ed

PeÌ' yeål'¡ åFrd

art

bya

ostìÊ

fact.

pessinlistic

Mr:rl\e':'Ve11

irr

we

the
!-
L t-l

effect. I f

rnaintairred

crccås i gr¡s wherr

sr,lÉ'kers ar^e Frtr¡t present; few rrr:rrr-srrtÉ,ker.s I ive al I their- l ives

aÍntrrrrg srnc'kel's. Fc't'these l^eàs(]ns we csrrsider that a Ie,¿eI .=f 4ø

cfnl pel'strtc'ket. is .tr-rst acceptable fc'¡ gerrel.åL pr-r blic ptr, Iicy,

s¡rbJect tc, the ctr'ntn:ertts belc'w,

The åbc've a11c,ws fc,t'the cal'cirrc,gerric prc'pel.ties ,:,f cigai-ette

snloke and denlar¡ds ir¡creased verrtilatic'n wherr it is pr-eserrt. Br¡t

there rrìr-tst alsc' be å pr':rcedLrre fc,r' åppì ':'pr.iate verrt i lat i,:,r¡ fc,r

t'educing FadL:,n år¡d fc'rrrråIdehyde to acceptabl,e IeveIs. This is

rrcrt propcrrtional to crccupàF¡cyr brlt depends crrr the t.':'c'trr årrd ctrt its

f lc,c'r åreà. Sirrce sûurces åÌ e srf, var.iable, there sÉe¡rls tc, be ncl

alterr¡ative tc' nteasr.tnirrg these levels c,t irrstalling lar-ge

verrtilatic,r¡ systents in public br.¡ildirrgs irr c,rCer tc, errsr-u-e

sa fet y.



1 åt i rl¡Fr

In the days befc'r'e 1973 whert j¡¡ir¡rrlr|. air- wa5 ì.r,:,t c¡fterr
recycled, àrrd crr-ttside åir waS the rrc,r.nlal s,:¡r_p.ce f,:,t. air. chårrges,

the Qr-test iorr c,f whethen the åir. was adeqLråtely clesr¡ed c,r.

f i rter'ed årcrse less ofterr . Ntr,wr hc,wever, that the fr_rei

|.eqLli¡'ernerrts fc,r heat ing the air. seern excessively experrsive årrd

it is becr-¡nlirrg ccrÍnrflc'rr tc' r.ecircr-rIate ir,d,;,¡,¡. ai¡..

We w':'r-rLd, fr.c,n: the starrdp,:¡int c,f ai¡.
c'f heat exchårrgers, whereby crr.rtside

e¡ected air. Hårrns Ltp the irrc,:,rnirr E str.eenr

l^Je believe ÊSHRÊE Ehc, ¡-rld t.ecc,rr.trrlerrd this

q'-(ål ity, pr.efei. the

ain is cil.cr-rlated å).rd

LtSe

th*

¡r¡f ì'rËrrr'tirral 1y pr_rt.e

es à starrdar.d.

e, I 1..

Hc'weverr we laecÊ'grrire that this is F¡rrrt always pË,s5,ibIe årrC

that ail. is ,:,ften r'eclrcr-tlated thr.,:,r-rgh f i ltel.S. t^¡e caI I Lrp,l,r¡

AsHRÊE t':, r'ecÈ, grr ize the' fact, nr:rte.d c¡v€11 Ëø yeal.=, åQr:r , that

althorlgh sorrle filters take -Jr-rt Ferticr-tlates àr¡d arrd cår.cirr,r,Eerr ie

hydFocarbcrrrsr rnrlst l'€r¡]É¡VE r¡either. the 'rr¡tr-t=ty', crC,t¡t. rrr:rl. the

cal^cirtcr gerrs fc'rrnaldehyde år¡d berr:apyrerre, Êr¡ activated charc,:,al

trap fol lLìwing the f i lter seerns necessary.

We elso caII attentic,n to the factr wide).y rre!lected everr

thotrgh it is crbvir-rLtsr that fiber.s årrd tr.aps rnr-rst be nlairrtairreC,

årrd that in many public buitdirrqs the nlair¡terrårrce is rreglecteC.

âSHRÊE Ehc' uld cal l atterrt ion tc, the rrecessity ,=f ther.e beirrg

adeqr-rate rnairrtenårrce sc' that the starrdar.d is nlet at aIt ti¡¡les and

' '1 . :... --,..



rrc¡t nrerely wherr the irrstallatic,rr is rrew.

A).thor-rgh we regsr.d filter.s ås vet"y inrp,:,¡.¡¿¡,¡, we dc, c-rlI

atterrt ic'n tc¡ the fact that in sc,rrte cir.cr-rrrlstarrces the circr_r1s! jr:,rr

of c,r-rtside air' cå1l be red¡-rced by the Lrse af etectr.,:,static

Precipato}.s arrd rre!ative-ic,n gerrel.at,:,t.s, er¡d the diffr-rsic,rr É,f

ic'rrs by 1c'eaL cit'cr-ll.atic¡rl farrs. This has beer¡ shc,wrr (Mc,el1e¡.r

19S4) tr-r give excellerrt cürrt?.':, 1 c,f r.adc,rr årrd its dar-rghter.s (a

Ì edr-tct i':'n by å factc'r r-tf 1la crl' Ét¿) år¡d trlav ser.ve t¡¡ l.ed¡-tce

cigal.ette sr¡tCrke å1s,:'. H,:,weveÌ.r we sr-rggest that ASHRÊE Fr,rrt äIl,:¡r,.¿

this tc, be à sr-tbstitr-rte fc,r. a 4A efnt-per.-srrlc,ke!- star¡dar^d br.rt

sirnply å Fel'rflissible wåy c,f achievirr g the star¡Car-d c,rr e l,r,cåI

bas i s.

Flc'w Dir.ecti,:'rr

Êrr irnpr;r¡f¿¡,¡ featr-tre c,f irrdç,c,1.-air.-pc, 11r-rtic,n c.,:rrrtt^,:r 1 is the
dir.eetion c.,f air. fIc,w. This is c,bvi,:,Lrs--bLrt c,ften rrÉgIected. A

l¿.itcherr stc,ve wilt have err ext¡'acti,:,r, 'far, t,:r l-errrË,ve É,dc,t.sr åF¡ci if
å gès stc,ver r¡itr.crgerr Ë,xices. vet a.lI tc,c, c¡fterr air. fIc,w irr

veF¡tilated spåces flurwsr E.g. I fr,:,nt å r.estäLç.âFrt kitcherr tË, the
ct-tstc,rners. There år-Et rnarry restar-rr.arrts which prJrpËrr.tedly atterrd

to the needs' of their custorne!'s by establ ishirrg separ.ate srnokirr g

ârrd ì'rc'n-5¡,]o¡.it'tn areåsr yet place the nor¡-snrc,kirrg åreå nea¡^ the
air-extr.actiorr farr¡ Frcrt rreår. the irrpr.rt of clean air.

l^le feel that the ÊSHRAE ec,rnrrrittee cn verrtilatic,r¡ wc,r-rId dc,

burth to frì€Frticr¡r , år¡d cË'rrdenlrrr the scarrdålÈ,trs crecåsiÉ,rrs wherrweIl



ext nact i c,rr

the nrcrt'e

directic'n.

far¡s rrrer.ely take ain tcr arrother. irrhabited spåce, and

in the wr.tr,rrq¡cLrfrìrrlerr c,ccåsic'rrs when the air flc,w is

Ver,t i 1 at i c'rt C,:r't r^o I Bv Cc'rreerrt ¡'åt i'=rrr lleasr-t t'enrerrt

We have rrlerrtic,rred that nurrterqLrs br-rildirr gs åre krrown to us irr
which the nlaintenance crf air-cir.c¡-rlation devices has beerr so

fat-tlty that the air has becc,nre stagrrarrt. This will obvic,ug,ly be

wc,l"se if årry attenrpü is nrade t,:r lnarrLråI1y contr.oL circr-rIåti¡:n farrs
irr àcc'lrdarrce with Ì-cr:rrn c'ccr¡pårrcy crF snrc,king habits.

This has led tc' the sr-tggesti¡:,rr nlade by

circLrlat ic'n be autc'nrat ical Iy ccrì.rtnc¡l Ied tc¡

air'-p':'11r-rticr¡ ¿Er årr adeq¡-rately lc,w level,

therrnostats to cr_¡r¡t¡.c¡I ternper^atrlre levels.

sevel.å1 pe':,ple that

reduce sefrte f¡leåsuFB rff

st arrdar.ds

t h at càrr

certain

årrålEr9r:rr-tS tO the LtSe Crf

seÉr¡rs t r-' be sr-rch å gtr,É'd i dea, t hat årry st ar¡ciar.ds t hat
set nlttst t'ecÉ'grr i=e this as ä pc,ssible desi¡.abIe fr.tt¡_tre

This

ål'e ftCrW

c'':'ftt l.C' I

carr t hen

therr be

systern fc'Ì. pr-rbl ic br.ri, ldirrgs. The vent i lat i,:,rr

be changed t,= satisfy air-qr-rality starrdards

set at å defirrite cûrrcerrtr.ati,:rn level of
pü1 tutants.surrogat e

This tc'pic cleanl,y rreeds extensive discussion. l^le sr_rggest

that the fot Iowirr g pot t utants be used ås sLrFrügåtes, and

cc'ntrolled to the proposed concentration 1eve1s. We suggest that
the c..Jrrcerrtratic,r¡s be set sirnultanear.rsly at c,r^ below the



**jg, ¿Írr¡fÉiì,:¡i,¡¡ r:r'ìt:Iiaå*¿d¡.¡'.;*r,l¿¿ti;ia¿niìi;ir.rìi¿åiiü6ii¡c¡UÍSlli;d,'1ü+

fc'1Ic'wirr g leveIs:

cat'b,lr¡ di,:xide (CO¿)

'f i rre par^t i crr I at es

Fadcr¡ ¿¡¡6 dar-rghter pr.c,dr-rcts

tc'ta1 hydrc'eårbc,rrs

( 1øøø ppnl

( 5 ln i ç¡^6rgrarns/ ¡n3

( 1'¿ pc/l

( 11 pprfl

trOe will be pFc'pot'tiÉ'rrål t':r c¡ccr-tpårrcyi firre par.ticr-rlates tc,

ciqarette srnc,kei radc¡rl år¡d tc,taI 'hydrc'carbc,rrst åre a sr-rrrc,gåte

fc't' thc¡se r-rf the hydt'c,carb.:'r¡s that er.e cal.cirrc,genic. If erre crr.

arrothen c¡f these ere rrr:rt, rrreåst-tred, åFrd exclr-rded, å fixed anlc,r-rnt

rtrf ver¡tilatic'rr shc,utld be added tc, cc'rrtperrsate. Instr.r-rrnerrts t,-r

rneàsLtr.e these poll¡-ttants are, hc'þ¿ever.r readily available, åFrd, irr

årrål.rgy tt, therrnc'stats, a "p'lIlr,rstat" systern crf nlairrtainirrg

irrd,:'c'r'-ain quality is rrc,w feasible. ÊSHRAE shc,uld set standands

tc, pernrit the high-vc'lr-trrre lr:¡t.r-cr:rst pÌ.crdr-tction c¡f sr-tch systenrs arrd

tr= ptrt this cc'r-trrt¡'y in the leadership positiorr in this area, às

it wås ear. Iier. with ther.nl'¡static crt¡Frtt.c, 1.
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