EARALOTC

RESZARCH PROGRAN PRESENTATION .
LEAD AEROSQL SIZE DISTRIBUTICES IN AUTCMOBILE KXEAUSTS

Gtsctive

The objective of this ressarch progreas is to campare carefully lesd
sercscl characteristics in the sxbausts of Autamobiles doth with ard vithe
cut hydrocarbcn coatrol devices snd to 40 thess studies in & large test
chaxber 20 that exbaust dispersica conditicns would spproxizate thoee
vhich are active in the stzcspbers.

Ve

the U.8, will be required to bava modifications vhich vill reduce hydro-
carton
ficaticas t system have Deen introduced by GX and Ford, dut
vhether these modifications will alter the load seroscl ecissiocs as well
s the Rydrocardons spparently resains to de determined.  Depending upca
the relative effocts of various conditions vithin the modified exhaust
systen, ocoe might postulats the production of & lead serveocl vith sither
& larger or smallar size distriduticn vhen conpared to that from & current
ummodified extaust system. An {rcrease in the lead particle slie 4lstri.
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dution could be expected if sgglameration ar surfuce retention and scaling

wsre incressed, wherens an extended tore of high tecparsture which ralne
tained tha lesd caxpounds in & va;cr etate for a pruloaged period might
Toduce hs sizs AlLstridutica. The chemical pature of the lesd ard the
axount retained by the extaust systen ray also be altersd by the axbaust
kydirocarton coantrol madiffications.

A3 descrided below, these sxtaust studies would be conducted by
introducing the engine exhaust directly fras the il pipe into & very
large chhaber-«volune approxizately 1000 cublo peters. The availadle
crarter 13 an underground tunkesr previcusly used for XIXX nissile storege.
Lince the chanter is undarground, the test vehicle can be placed directly
Over the chazber And the exhaust directed dovivard into the chazber. Thus,
ducting of the test strean is practically elininated and there can be 1ittle
questicn that the full site spectnn of exhaust sercecls reaches the clanbar,
In the clanber, becsuse of 1ts large sits, dispersicn and dilutlcn of the
extAuSt storild proceed in e mancer vhich {8 geterally sinilar to the processes
scting Ln the open a*sorphare. In the chazber, dllution and ¢ooling of the
otAust shrild be relatively repld and wall effects would be minor,

Fxhaust aercsol studlea using this crasder faciliity should provide.
SALA On Aerce0l clAractaristlcs which can bs extrapolated to the real wben
atenaphers. Thus this prograa weuld ba an frpertant link tetween the lastle
tute's previcus studles of 1sad asroscls in ustan atacspherss and the labo-
retory studiss such as thoss carried it by Rirschler.

Thase rescarch results veuld sesm to bave arplicstions of more than
acadanls {ntersat Lo the tndualry because thia type of ressarch on AuloBOe
dile sxbauat emlssicna could provids the lead induatry with information from
whizh future shvircecental owiitions could te eativatsd tassd oo changes
tetng pate in autsachile dsslgn. In addition, A penticned above, the data
which would be cltatned fros the large test chamber would aid in relating
labaratory and ataoepheric research findings.




Yethod of Approach

-~ As indlcated above, our mathod of dsternining 1ead sercecl chares-
teristics would be to operste teat cars ca & chaseis dynamcmeter, to in-
troduce the exhaust directly into & large test chazber, and to taxe saxples
of the asroacl from the chazber for size analyses, and chenical detarsira-
tions. Total load emissicns from the extaust systen would be deterzined

by saxplirg a small aliquot of the exhaust stresa at the tail pipe. For
these chasber studies we have nearty and presently svailable tous e

large underground bunker which ves dullt for s NIXE missile. It 1s adout
60 x 40 x 15 feet {n sizse., It can be closed off and would de well suited
for these studles becauss exhaust gases goirg into the chazder would be
uxmmsmrmu-mmwmnywmmum;m-
phere. ¥e could even place the dymanmcmater and vehicle inside the chanber
1f this secced desiredle. large particle fallout from the exhaust system
could te determined by positioning sacpling instruments {a ths bunker
Atrectly under the exbaust gas entry port. Oazplers would also Be po-
sitiaoned same distance svay frm the entry port where exhaust conditions
would be more pearly like thoss encountered oo the sidevalk besids & major
street. PFans vould be used to nix the Air in the chanber but st & relatively
slow rate. ’

Yor test vehiclas we would suggest, at least as & start, mmll ooxpact

6's ard larger, beavier V8's. B8ince we wact to check oa poesibly largs
changes, thess test care probebly should be Gt and Ford protucts rethar than
Chrysler products because Chrysler 1s obtaining axhaust cantrol by carbue

e reticn and 1gnition changas, while (X ard Ford are using the manifold-
oxidaticn gystem. Fach car wossld Be tested with and vithmt the hydrocardom
control unit installed and for several dyraccoeter cycles whilch would typify
urtan and higtaay driving. Mual ccommptica and opersticaal parsseters would
alzo ta citained for sach 2est,

A pregraa on the nature of the servecls in auto exhaust could ctviocusly
te long And caxplax unless sirict coatrol were paintalned on the mater of
vArisdles corsidersd ard on the mmder of odjectives to e schiseved by the
progron. e belleve that this research on lead aercecls should start vith
the testlrg of culy a few autamctiles selected 0G the basis of an estinate’
of the dlversity of corditions within the exhaust systems. Purthermore,
driving cycles should te chosen whish might b0 sxpected to produce s vide
divergence in the rature of the lead emissions. The analysis of the initial
tes? results should then show whether there 1s My Decessity for further re-
ssarch involving & more realistic cross section of the autacbile population
and protables operating corditions.

3ince we would bave to install s dyraneeter at our test {nstallatios,
A logical quastion {s whathar {t might not be easler W construct & test
chanter at an sctatiny facllity Daving & dynavrater And then carry out the
progrsa thare, In Arower 10 this, (b 18 our bellef that cur svailadle
chanler, bLocause of its large site, offers & unisue oppratunity to
A ruxirats atecspbarico Alluticas of the full exlaust strsas in & systam
vtore qucting of the extaust will not be necessary, wall losses will be
A ainfmm, and resldarce ticas in the chanber can be relatively long.

@ Thase factars seem 1o te sapecially valuable ores for thls propcesd pro-
Kraa vhare direct applicability of the results to the open atex-aplere 18
cte Of the ressarch grals, Thua, ve balleve that cur sucgested approach,
brirging the Qymazvcwter o the crasder site, is the one acet liksly tO
provide rellable research data on the pature of lesd serceol emissions
fram exhaust-controlled autcoaobiles,
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Zxcept for the dypancmeter and the autapobliles, we have avallable
to us both the equiment and the amlytical experience necessayy to carry
out this progren. In pany respects this proposed progresa would relate
closely to our previous ressarch for the lLead Zinc Ressarch Crganization,
and 83 & Tesult thers should be little test procedurs develogoent Decessary.

PROGRAN CCBT3

It has alresdy bLeen mentioned that this study would not have to de
& long tern or cacplex effort to provide s useful secunt of research data,
and & preliminary estizate of costs bas deen pads on the besis of & linited
test progras. This preliminary cost figure for the research, btut excluding
costs of & chassis Qypascoeter and the necessary test cars, is sppraxisataly
$32,000, A lsase srrangement can probadly be made for & poartable chassis
dynanceatar. Test cars could either be lessed or purchased.

This reasarch progras could probably be ccapleted in & paricd of 6 to
8 acoths. It could de begun early ia 1967.

Elrear Podinson, Sentor Meteoralogist
Departrant of Atoocspheric Sciences
August 5, 1966 Stanford Ressarch Instituta
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