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INTERMEDIATE RESULTS OF A ONE-YEAR STUDY OF A LASER SPECTROMETER

IN THE DOE FILTER TEST FACILITIES*

S. C. Sodorholm and m. I. Tlllory
Industrial Hyglme Group

Los #lames National Laboratory
Los Alamos. N*w Nexlco 87545

A l-year study of the model LAS-X (Particle Measuring Systems, Inc.)
laser spectrometer In the Department of Energy (DOE) Filter Test Facllltles
(FTFs) was begun on August 1, 1983. The prlnclpal objectives of the study
were to Qafn Operational ●xperience with the LAS-X/diluter/F!P-85 particle size
measurenwnt system In the FTF environment. acquire size dlstrlbutlon data to
quantify the consistency of the QI07 aer~sol s!ze dlstrlbutlon at ●ach FTF and
among FTFs, and compare the FTF test aerosols to current and proposed
standard%. Results of the first 9 months of the study ● re sumarlzed and
discussed. Major conclusions based on theso data are: 1) the LAS-X system can
be operated successfully in the FTF ●nvironment, 2) ●ach FTF would require a
back-up LAS-X to be able to continue filter testing during the (at least) once
●ach year removal of a LAS-X from service for major recalibration and repair,
3) the FTf test aerosols are not monodlsperse. as assumed In the mllftary
standard !41L-STD-Z82, and do not all meet the new DOE hluclear Standard
NE-F-3-43, wh~ch a replacement aerosol would b~ required to meet. 4) the test
*ercsoi at each FTF Is quite conslstont over time, and 5) the test aerosols at
the three FTFs differ consistently. Final conclusions an~ reconsnendatlons
from this stud$~ w1ll be developed ●fter analysis of the full 12 months of data.

J. Introduct~

Los Alamos has undertaken a program “Filter Test Faclllty Support
Laboratoryn for 00E. One aspect of this program, a laboratory ●valuation of a
proposed new filter pctnotratlnn test system, w~s dlscussad ●lsewhere in this
meeting.(’~ Anothvr part of thts DOC program 1s to ●valbate ● laser
spectrometer partlclo size maasuroment system [conslstlng of a model LAS-.X
las~r spectrometer (Part!cle Measurlq’ Systems, Inc.), a diluter, a model
V1’-O5 (rlOwlett-Packara) microcomputer ●nd Los AlamOs softwfire] as a possible
replecemant for th~ Wtl In slzlng the ~erosols used ●t the three DOE FTFs for
quallty assurance test.lng of size 5 (1000 cfm) high ●fficiency particulate ●lr
(HEPA) filters. Sums Inltfal results related to this ●ffort were presented ●t
the 17th 00E tJuclaar Alr C1.anfnw Conferenc~.(2)

flasod on the lnltlal ovalurntlons, Los Alarms rocorrsnendod to DOE that tho
LAS--X partfcle size maasur’emant system rocelve ●n Intonslve ●valuation In the
FTFs for 1 year, The l-year study was begun August 1. 1903. This report
presents lnt~rmed~ato results of tha study based on data collocted during tho
flrtt nine months.

—..
%lork performed at the Los Alaws National Laboratory under the ●usplcos of
the US Department of Energy, Alrborno Uatite Nanagem#nt Program Offlc~,
Cuntract No. bl-74G5-EN(3-3ti.
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Tho objectives of the l-Year study war. to:

1. Evaluate the ?mpact of the LAS-X partfcle SIZO measurement system on FTF
operations lncludlng (a) additional costs in time. meterlals. ●nd
●quipment, (b) ●bflqty of FTF personnsl to ●fficiently operate the
system, (c) ablllty of the ●quipment to operate rellably in the FTF
●nvironment, and (d) benefits due to more complete particle size
characterizations.
2. Oetermlne the relationship of the test ●erosols at the threa FTFs to

relevant Standards.(3*4)
3. Provldo data on dally variations of the test aerosols produced at 6ach

FTF Includlng possible seasonal changes.
4. Compare the test aerosols produced at the three FTFs.

The LAS-X owned by ●ach FTF nominally sizes particles with diameters
betwean 0.09 and 3 Mm using four overlapping size ranges. SIZ9 Is
determined by mea$url~g the amount of llght scattered into a detector by
lndlvldual particles. Salzman, ●t al. h~,ve described the operetlon of the
LAS-X, Includfng refractive index corrections.(z) Since It 1s a
single-particle counter, ● rrors occur If the aerosol concentration 1s as high
as that found In the model Q107 penetrometer used at ●ach FTF for testing
size 5 (1000 cfm) HEPA fl;ter~. Ourlng this study. the test aerosol In thn
0107 was passed through a capillary diluter prior to entering the LAS-X. A
capillary diluter works by pmsslng a small portion of the lncomln~ aerosol
stream through a controlled ‘leakw consisting of a capillary tube and allowlng
IW to mlx with the bulk of the lncomlng stream wh~ch was passed through a HEPA
filter. The diluter provided by Los Alamos was designed to operate at ● flow
of approximately 140 L/mln (5 cfm).(s) Data acqulsltlon and analysis was
accomplished with an HP-85 microcomputer system and software developed at Los
Alamos. A detailed description of the ●quipment and software wII1 be provided
in the final report of this study.

Conducting the study ●t the FTFs dld not alter the winy in which HEPA
fllt~rs were tested. All normal procedures ware followed, lncludlng adjusting
the Q107 to obtain an Owl reading of 290. No i)lG)7 adjustments were made
based on the LAS-X size dlstrlbutlon results. Each FTF rwlewod Its
operations prfor to the start of the study to ●ster’taln that all norms-l
procedures were being Followed and that ●ll ●qufpmant was oper’atfng properly.
Li}s Alamos provided detailed descriptions of the eqt!”pment ●nd procedures
associated with the study ●nd vlslted ●ach FTF prlnr :> the %tart of the study
to help install the ●quipment ●nd train the operator>.

At the start of ●ach day when the Q107 was opo~sted, the LAS-X
calibration was checked with an ●erosol of polystyrene l&*fix (PSL) spheres
using ●n ●ir-jet nebullzer system suppllod by Los Almos. No lAS-X
calibration ●djustments could be made in the field, so the PSL measurements
served only ● s ● check on the operation of the instrument. Los Alamos
provided PSL particles from the same source bottle to .aach F’fF ● s dilute
suspensions which had been prepared ●t the some tlma and In the same way.
After checking the LAS-X callbratlon, ●n FTF operator meaku~ed the Q107
●erosol size dlstrlbutlon ●t the beglnnfnti of ●ach day when the ~’,07 was used
to test HEPA filters ●nd mt approximately 2-hour lnterval~ thereafter. Size
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dfstrlbutlons were obtained only when the 0107 was being operated at a volume
flow rate of 26.3 m*/mln (1000 cfm) wfth the filter chuck closed and the Owl
reading 29 ~ 10.

Prior to lnltlatlng the acqulsltfon of data by the microcomputer, the
operator was required to enter or verify the values of several parameters,
lncludfng the date, ●erosol matarlal (dl-2(ethylhexyl) phthalate [DEHP] or
dl-2(ethylhaxyl) sebacate [DEHS]). LAS-X samp?e flow rate. two diluter meter
readings (from which ●n approximate dilution ratio was calculated), and the
Owl reading. Data acqulsltlon required approxlmate?y 1 minute (11 seconds for
each of 4 ranges with a potential Inltlal ‘dead tlmea of 11 seconds) after
which the filter chuck could be opened and t >rmal operations continued. The
microcomputer analyzed the data immadlately fter acqulrlng a complete set.
The data analysls included Index of refraction corrections for DEHP and UHS.
The output of the data analysls system was printed on a paper tape In the form
of a graph of the raw data and the calculated lognormal dlstrlbutlon, a uble
of all entered and calculated parameter values. and a table of the raw data
(Figure 1). In addltlon, the raw data were stored on a cassette tape -long
with all relevant parameter values.

The operator kept a logbook containing a swmnary of each calibration end
size dlstrlbutlon measurement and a record of cotments. costs, and tlma spent
conducting the study. Approximately once a month, the cassette tape and a
copy of the relevant logbook pages were sent to Los Alamos for analysls. No
preliminary results of the data analyses were provided prior to the end of the
l-year study In order to avoid potential bias of the data.

Each data set recorded on a cassette ‘tape was reanalyzed at Los Alamos to
obtain another paper tape copy of the raw data and the rmsults of the data
analysls. Inltlally, the Los Alamos analysls was performed with the same
software as had been provided tc the FTFs to obtain the prlnclpa? parameters
of the size dlstrlbutlon, the geometric mean dlarmter (Dg) and tho geometric
standard devlatlori (a ).

a
The data analysls technique Incorporated into

that software provide a fast and convenient means of describing the
parameters of the measured size dlstrlbutlon by direct calculation of 09 and
og from the histogram data. However, one characteristic of that data
analysls technique was that lt provided an inaccurate descrlpt$on of the size
dlstrlbutlon when lt was truncated, i.e., a slgnlflcant fraction of the
particles were outside the meusuremant range of the LAS-X.

It was apparent that truncation was occurring with many of the data sets
received from the FTFs, so the data were &nalyzed with another (much slower)
data ●nalysls technique which avoided ●rrors due to truncation of the size
d~strlbutlon. Thfs nonllnear least-squares data analysls technique used a
modlfled simplex search procedure to find the three parameters of a lognormal
dlstrlbutlon (number concentration, geometric mean dlamater, ●nd geomatrlc
standard devlatlon) which mlnlmlzed the sum of the squared deviations between
th~ histogram data ●nd the corresDondlng quantities calculated fr~ the
lognormal dlstrlbutlon. All measurements of the 0107 aerosol were analyzed by
the nonllnear least-squares technique ●nd those resu~ts are presented In this
paper. All of the best-fit lognormel dlstrlbutlon found by th!s technique
appeared to f!t the data well when checked visually. For data sets in which
no Slgolflcant trunca’tlon of the size dlstrlbutlon occurred, the results of
tho two data ●nalysts techniques ●greed well.
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Figure 1. Example paper tape generated by tho HP-85 data analvsls nvstom.
Includlng graph of hls”ogram data and fitted lognormal dlstrlbu~lon, -;ablo-of
all antered and calculated parameters, ●nd tablo of r8w counts and dorlved
hfstonram values.
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The acceptability of each data set for Incluslon In the final sumusrles
was Judged on three crlterla: 1) al? data was properly entered (date. aerosol
type, Owl reading, and dllutlon ratio). 2) the count rate was less than
S000 S-l. ●nd 3) there was good overlap fn the dlstrlbutlon, I.e.. there was
good agreement between the t- size dlstrlbutlon values obtained at those
sizes where ad~acent LAS-X ranges overlap. As reported elsewhere In this
meeting. the LAS-X count rate must be below 3000 s-’ In order to assure
a.curate counting of particles.(l) However, the less stringent llmft on
count rate of 5000 S-l was adopted as an upper llmlt In this study for
obtalnlng valld size measurements. Those data for which the count rate was
below 3000 S-Y were analyzed separately to determine if the two count rate
llmlts had any sfgnlflcant effect on the results.

J

Detailed analyses of the costs, manpower requirements, and operational
acceptability of the LAS-X will be presented In the final report after all the
data are available. The’ results presented in this Interim report are drawn
from the calibration data and the measured size dlstrlbutlons of the Q107
aerosols. Table 1 shows the number of days on which data were collected for
the study and the number of calibration and 0107 aerosol data sets accepted
and re~ected for each of the FTFs.

Table 1. Data set census.

Number Ur Number of Q107
Number of Data ~llb C3&i!!! ~
~ &iMMQf’. BRJQQWl &SSU@!l~

RF-FTF 109 97 2% 128 212

HEHF-FTF 46 55 14 23 60

OR-FTF 45 55 15 58 39

The detailed results of ●ach acceptable data set are graphed in Flqure 2
for the Rocky Flats (RF) FTF, In Figure 3 for the Hanford Environmental Health
Foundation (HEHF) FTF, ●nd In Figure 4 for the Oak Ridge (OR) FTF as a
function of time. The calibration results ●re presented In the top qraph in
●ach of the three figures. The narrow size dlstrlbutlon of each PSL
measurement was ex6mlned to detcrm!ne tha LAS-X 51Z8 channel with th~ mexlmum
height. Tha central diameter corresponding to that size channel was then
plotted on the ordinate as ● measure of the Size of the PSL spheres as
determined by the LAS-X.

The se~ond graph fn ●ach of the threo ftguros shows the count rate. All
data sets corresponding to count rates greater than 5000 S-l were considered
unacceptable for Incluslon in tho ●ncly%ls. The count rate was calculated in
tho data analysls program from the sample durat!on and ‘th@ largest of the
partlcls counts recorded in the four LAS-X ranges.
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The botttns three graphs In the three f19ures sh~ Dg, Og. and the
calculated rnaas concentration (Me) for th< best-fit lognonaal dlstrlbutlon
determined by the nonllnear least-squares analysls of the data. These values
provide an accurate description of the raw data, even when the size
dlstrlbutlon Is truncated.

The means and st~ndard deviations of each of the five quantities graphed
in Figures 2-4 are llsted Ir Table 2 for each of the FTFs. The mean values of
the geometric mean diameter and geometric standard devlatlon are essentially
unchanged when only the data sets corresponding to a courrt rate below
3000 S-l are included In the calculations.

Table 2.

PSL Peak (vm)

Count Rate (s-l)

Geometric Hean
Diameter (Mm)

Su_rY of numerical results for COunt Rate < 5000 S-l
(top llne) and < 3000 S-l (bottom llne).

-F flEH F-FTF Q&EE

.202*.004 ~97]a .189*.0C9 [55] .205*.002 [55]

3713*898 [128] 2769t909 [231 25593767 [58]
2307*590 [25] 2266*398 [16] 2159*364 [42]

.14t.01 [128] .17t.01 [23] .16t.01 [58]

.14t.02 [25] .17t.01 [16j .16a.01 [42]

Geometric Standurd 1.61t.04 [128] 1.40t.03 [23] 1.46a.03 [58]
Devlatfon 1.60*.06 [25] 1.39t.03 [16] 1.47t.03 [42]

Mass Concentration 29*7 [128] 11*3 [23] 10*2 [58]
(mg/m3) 20*5 [25] 10t2 [16] 9*1 [42]

aNeantStandard Devlatlon [Number of Data Sets]

!L—QiWL@.Q!l

As described by Scrlpslck, precise aerosol size, mass concentration. and
penetration measurements using a lasev spectrometer require a carefully
operated and cttaracterlzed diluter.(l) One Important characteristic of a
diluter In this application 1s the amount of varlatlon of dllutlon ratio with
particle size. Such variations might be seen If slgnlflcant size dependent
particle losses occur wlthln the diluter.

The 5 cfm cap?l:iiry diluters utlllzed In this study were not originally
designed for use with the LAS-X, although they were among the few types
available when they were provided to the FTFs d~,”lng Salzman’s early
evaluations of the instrument.(2~5) They have not yet been fully
characterized with respect to the varlatlon of dllutlon ratio as a function of
particle size. However. the FTFs used Identical diluters. so comparisons of
size dlstrlbutlons at the FTFs should be valld. Also, the expected particle
losses in the capillary due to dlffuslonal losses to the wall are negligible
due to the relatively high volume flow rate through lt (0.14 L/mln at a
dllutlon ratlo of 1000). Irnpactlon and sedimentation losses should also be
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neallglble for the small particle sizes encountered in this study. Thus, It

1s not expected that the preliminary size dlstrlbutlon measl~rements summarlzea
in this interim report will dfffw s!~t;lflcantly from those calculated once
the dllutcrs are more fully Cflaracter’”zed.

The dllutlon ratios were calcut~,tod frm the ratlo of the volume flow
rata through the capillary (calcul&ted from the measured pressure drop across
the capillary) and the volume flow rate through the bypass containing HEPA
filters (calculated from the measured pressure drop across a metering orlflce
In the line). Lfmlted validation of dllutlon ratios calculated by this
technique was performed usln~ a submlcron 011 aerosol and a photometer. The
calculated dllutfon ratios should be considered to be approximate as should
the mass concentrations derived using them. Since It was not an objective of
this l-year study to validate the ablllty of the LAS-X/diluter/HP--85 system to
measure mass concentrations precisely, no further effort w1ll be placed on
refin!ng the estimated dllutlon ratios and mass concentrations.

The data set census In Table 1 lndlcates that 1) the Rocky Flats FTF
collected data on a larger number of days during the 9-month study period than
did the other two FTFs, 2) approximately one-fifth of the calibration data
sets were relected as unacceptable, and 3) a large fraction of the Q107
aerosol data sets were rejected as unacceptable. Included in the nu,fiber of
data collection days In the first column of Table 1 were all days on which any
cal?bratlon or Q107 aer~sol data sets were recorded.

A ‘callbratlon data set” was defined as a data set for which the ocerator
had chosen ‘PSLm as the value of the aerosol material parameter in the
microcomputer program. In almost every case, at least one acceptable
calibration data set was obtolned by the FTF operators for each day that data
was collected. In some cases, more than one calibration data set was obtained
on a given day, especially near the beginning of the study when the operators
were becoming famlllar with the Instrumentation and procedures. ~onsnon
reasons for rejectlort of a calibration data set were 1) an Incorrect date
(often entered in an unacceptable format), 2) an ocorrect choice of ‘PSLN for
the value of the aerosol material parameter when sampllng the Q107 aerosol,
and 3) an error In not connecting the LAS-X to the PSL rtebullzer output.
These errors were relatively’ infrequent as shown by the 20 per cent re.jectlon
rate for the cal!bratlon data sets.

A large fraction of the Q107 data sets were reJ~cted as unacceptable.
Many of these date sets were reJected because the count rate was larger than
5000 s-l. This was the case for approximately one-half of the rejected 0107
data sets at the RF-FTF. one-third of those at the HEHF-FTF, and three-fourths
of those at the OR-FTF. These rejections are mostly due to the Inablllty of
the 5 cfm diluter supplled by Los Alamos to provide adequate dllutlon. i)urlng
the first month of the study, the attainable dilution ratios were much too low
making essentially eve~y C)107 data set unacceptable. 8Y the end of the first
month of the study. Los Almas had supplied a smaller diameter dllutfon tube
to each FTF provldlng adequate dllutlon for many measurements, but not for
all. 6esldes high count rates, other conwnon reasons for rejectton of Q107
aerosol data sets were 1) lncorrmt date, 2) Incorrect Identlflcatlon of the
aerosol material, e. g., DEHS at Rocky Flats where DEHP Is used, 3) no
dllutlon ratio entry. 4) no Owl reading entry. and 5) poor agreement in the
overlap region of two LAS-X size ranges. Pocr overlap 1s often a symptom of a
count rate wttlch Is too high bljt could also be due to a fluctuating aerosol
Concentration.
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Figures 2-4 and Table 2 contain a large mount of Information which wI1l
be dtscussed ~ri some detail. Referring to the top plot in each of the three
ffgures, lt can be seen that the PSL calibrations were quite consistent over
the 9+aonth period at the RF-FTF (Figure 2), changed systematically with tfme
at the HEHF-FTF (Figure 3), and were very conslsten. at the OR-FTF (Figure
4) . On the highly magnlfled particle diameter scale of the plots. apparent
changes In the size of the PSL spheres are recorded as noticeable Jumps In the
recorded PSL diameter. Each jump corresponds to the peak of the narrow PSL
sire dlstrlbutlo~~ changing by one LAS-X size channel. The LAS-X vnlt at the
HEHF-FTF was the only one of the three which may not have adequately corrected
for the gradual d?rt~lng of the optics during the many hours of operation. As
seen In Figure 3, the apparent PSL size gradually decreased, dropplns by three
LAS-X bins throughout the first several months of the study. It Increased to
one bln above the orlglnal Kevel after the unit was sent to the factory for
maintenance and repair, which Included cleanlng of the optics. with hne
exception of the HEHF-FTF unit, the model LAS-X has been found capable of
malntalnlng a consistent calibration In this study and in the laboratory work
perfcrmed by Los Alamos.

The second plot (labeled Count Rate (s-l) in each of the Figures 2-4
shows that the count ra~e was quite variable, even among Q107 data sets taken
on the same day. The diluter settings were not changed at each of the FTFs
after the ~lrst several weeks of operation, having been set to give the
highest attainable dllutlon. The variable count rates and nominally constant
dllutton ratio explaln the high varlablllty of the estimated mass
concentrat~ons shown In the bottom plot (labeled Ho (mg/m3) of each of the
Figures 2-4. Highly variable count rates could have arisen ctther from a
h!ghly variable concentration of Q107 ~ercsol or from a hlghlv variable
dilution ratio. If the concsntratlon of the Q107 aerosol conc~ntratlon varies
slgnlflcantly over 2 hours, the tlma between LAS-X measurements of the size
dlstrlbutlon. It should be detectable as changes in the ‘1OO%” setting on the
Q107 photometer. If the dllutlon ratio prov{ded by the Los Alamos 5 cfm
diluter varies slgnlflcantly over 2 hours, it should be detectable as changes
In the readings of the two gauges monitoring tho two Internal volume flow
rates In the Instrument. Further lnvestlgatlon may reveal the probable source
of the trlgh varlablllty of the count rate and the estimated mass
concentration. However, no deflnltlve statement of the source of the
varlablllty can be made at this time with the avallcible Information.

The third plot [(labeled Dg (vm)] and the fourth Plot

(labeled ug) on each of the tlgures 2-4 contain Information relat!ng to
variations of the Q107 aerosol size dlstrlbutlon ovor time. With few
●xceptions, the two size dlstrlbutlon parameters are relatively constant at
●ach FTF as shown In Table 2. There are no clear patterns of seasonal or
dally variations which can ba seen upon visual inspection of the dat~.

On February 29, the RF-FTF operators maasurcd an unusually large
geomatrlc meen dlwneter (.22 Mm) Qnd an unusually small geometric standard
devlatlon (1.40) for the first measuromenb of the Q107 aerosol of the day even
though the Owl raadlng was constant. at 290. Two hourr later the same two
aerosol parameters had values of .13 urn and 1.66, which are much closer to
the average values for the RF-FTF. A slmllar occurrence was noted about 4
weeks later when the two aerosol parameters values were Dg - .19 Mm and

‘9 - 1.44 for the ffrst c)107 aerosol size measurement of tha day, when the
Owl rcadlng was 2EI0.
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It Is a characteristic of the Owl that It cannot dlstlrigulsh among the
many PO1 disperse size dlstrlbutlons which wfll give an Owl reading of
2g0.(6.7 Y This Is Illustrated In a Ule calculation of the Owl reading
(polarlzatlon ratio) for a variety of lognomal dlstrlbutfuns having geofnetrlc
mean diameters bet-men .1 and .4 m and geometric standard deviations
between 1.0 and 1.5 (Figure 5). In these calculations, the Owl Is
approximated by a llght source which emits a single wavelength at .534 Vm
and a detector which subtends an negligibly small solid angle at a scattering
angle of 900. The results of the calculations which Include thmse
approxlmetlons provide a good Indlcatlon of the trends In Owl response to
polydlsperse aerosols. As seen in Figure 5, lognormally distributed aerosols
having Increasingly smaller geometric mean diameters will give the same Owl
reading as a .3 vm monodlsperse (-9 = 1.0) aerosol provldlng the
polydlsperse aerosol has a sufficiently large geometric standard devlatlon.
This 1s the same trend seen in the two unusual Q107 aerosol size dlstrlhutlon
results obtained at the RF-FTF. It Is this ambiguity in measuring the size of
a polydlsperse aerosol which led to the consideration of the LAS-X as an
alternative
each FTF.

to the Owl to monitor the size dlstrlbutlm of the test aerosol at

C.lo 0.15 O.i?o 02s 0.30 035 0.40

GEOMETRIC MEAN DIAMETER (MICRONS)

Figure 5. R@sults of tile scattered llght calculations provldlng approximate
predictions of the response of the Owl as a function of the
geometric mean diameter and iyeometrlc standnrd devlatlon of
lognormally dlstr4buted DFHP aerosols. Tho Illumlnatlng
wavelength was taken to be .52$ vm and the polarization rttlo
was calculated for 900 scatterlrtg.



hry In Table 2 of the mean geometric mean diameter and geometric
atlon for each FTF makes It clear that the 0107 aerosol Is
different from the 0.3 ~ monodlsperse aerosol which Is often

th the Owl reading of 29° required by UIL-STD-282.(3) Thfs
with previous reports.~2@6) The proposed DOE Nuclear Standard

ulres that any new penetrometer system which might be proposed to
107 should test HEPA filters with an aerosol having a geometric
between .16 and .24 vm and a geometric standard devlatlon

nd 1.5.(4) Table 2 lndlcates that two of the FTFs ~re testing
during the first 9 months of the study w!th an aerosol which fell
speclflcatlons. The RF-FTF typically had a smaller geometric
and larger geometric standard devlatJon.

no raqulrement presently for the FTFs to test HEPA filters with
etlng the speclflcatlons In NE-F-3-43 and no attempt was mede to

the Q107’s to match those speclflcatlons. It Is conceivable
nts to the Q107 aerosol size dlstrfbutlon could be made based on
on obtainable frcm sampllng with the LAS-X/diluter/HP-85 system
the aerosol speclflcatlons of NE-F-3-43 and the requirement of art
f 290 In ?41L-STD-282.

TF proceeded with a planned replacement of the Q107 on which
re obtained during mld-1984. Approximately 1 month$s data should
at the end of the full study to lndlcate the typical aerosol size
generated by the new Q107 at the RF-FTF.

concentration estimates sunmarlzed in Table 2 based on the LAS-X
should be considered approximate due to the Incomplete
Ion cif the diluter provided to the FTFs for this study. Accurate
atlon measulwnants with a laser spectrometer require accurate
cle counting, and dllutlon ratios. It was not an obJectlve of
tudy to make accurate mass concentration measurements wfth the
e size measurement system.

te evaluation of the operation of the LAS-X at each FTF during
11 be g!ven In the final report. Some operational points of

1) FTF operators typically took only a few minutes to perform
on check of the LAS-X ●ach day and a few minutes to make each
‘asuremant of the C107 aerosol, 2) a major repair of the RF-FTF
Iulrtd dws %0 a ?aflure of a elreu{t Involved in data transfer to
rocomputer, 3) a major repair of the OR-FTF LAS-X Involved
If ● power supply, and 4) the HEHF-FTF LAS-X was sent to the
leanlng and calibration due to the increasing arror in measuring
of the PSL calibration aerosol. Loss of the LAS-K due to these
Ints for the major data gaps seen in Figures 2-4, Over the period
‘am ~t Los Alamos, It has been found that each LAS-X typ!cally
●cmnant of the laser tube approximately once ●ach year. The
has recently stated that ● new laser tube assembly technique may
Iser llfetlma to approxlmate”ly 5 years. It 1s clear that If the
1 be Incorporated into the HEPA filter testing system, ● back-up
be ●vallablo ●t ●ach FTF in order to ●void d~l~ys !n flltor
;e ●ach LAS-X typically has to be removad from servlc~ ●t least
~r for factory calibration andlor repafr. Such bac~,-up
Ion Is a normal requirement ●t ●ny faclllty requlrjng
I operat.lon.



Severa7 major conclusions have been reached based on &he analyses of the
first 9 month’s data fr~m the l-year study. Addltlonal detailed conclusions
and, perhaps, modlflcatlons of the followlng conclusions will be mvaflable In
the final report detalllng the results of the full study.

1. The LAS-X can be successfully operated in the FTF environment to
measure the size dlstrlbutlon of the Q107 test aerosol.

2. Incorporation of the LAS-X into the quallty assurance tesw procedures
would require a back-up LAS-X at each FTF and a more convenient and
better characterized diluter than the one provided to the FYFs for
this study.

3. Either the concentration of the Q107 test aerosol or the dllutlon
ratio of the diluter provided to the FTFs for this study 1s quite
variable over time.

4. The measured Q107 aerosol size dlstrlbutlons are not monodlsperse as
assumed in the exlstlng HJL-SID-282 and they do not all nw t the size
dlstrlbutlon speclflcatlorls which a replacement aerosol would be
required to meet by DOE Nuclear Standard NE-F-3-43.

5. The test aerosol et each FTF has a qclte consistent size dlstrlbutlon
o~er time.

6. The test aerosols at the three FTFs differ consistently.

The l-year study Is succeeding In providing information to DOE which will
be important in decldlng whether the LAS-X particle size measurement system
should replace the Owl to monitor the aerosol size dlstrlbutlons at the FTFs.
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