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BOBBY R. TEMPLIN. Effect of eratln Condi tions on

PLgsgpggCE¥8R Op PUERS Jet eaQ%d abric Filter (Under

A predictive model for pressure drop in a pul se-jet
cleaned fabric filter and the effect of on-line vs. off-line
pul se-jet cleaning on pressure drop were examned. Data
were collected in experinents with untreated pol yester
fabric and PTFE-1am nated fabric. Twenty-four experimental
conditions were studied in which each fabric repeatedly
filtered |imestone dust or flyash for 30, 120, or 480 s and
was then cleaned either on-line or off-line. Each condition
was replicated, resulting in a total of 48 experinents.

Dust inlet concentration and superficial filtration velocity
were nmaintained at 1.69 g m and 0.075 ms  respectively.
Based on conditions studied: 1) dust renoval results froma
conplex interaction of the pul se pressure, pressure drop
prior to pulsing, and dust areal density, w, 2) dust renoval
efficiency of a cleaning pulse,e , increases as wincreases,
3) the rate of increase in e with w dimnishes as w becones
larger; 4) the predictive model exam ned shoul d be applied
only if the dust areal density added during one filtration

cycle, Wy, remains unchanged or if the rate of change in e
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is small; 5) under sone conditions off-Iline cleaning does
not reduce pressure drop bel ow that achi eved by on-Iine
cl eaning; and 6) pressure drop depends prinmarily on fabric

type and w .
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I NTRODUCTI ON

Particul ates are one of the seven pollutants for which
the US Environnmental Protection Agency has pronul gat ed
primary National Anbient Air Quality Standards to protect
human health and the environnent. Conposed of such el enents
as arsenic, cadmum |ead, nercury and vanadi um atnospheric
particles produced by fuel conbustion and industri al
activity are a direct hazard to human health (Stern, Boubel,
Turner and Fox, 1984). They al so constitute an indirect
hazard by transporting adsorbed toxic conpounds to the | ower
lung. Particles also affect atnospheric visibility, soiling
of surfaces, and are a factor in acid deposition
(WIllianson, 1973).

Limting the anthropogenic particle contribution depends
on efficient collection at the point of generation. Fabric
filters (baghouses) are comonly enployed for this purpose.
Pul se-jet cleaned fabric filters are widely used for snall
scal e applications e.g. industrial processes and for sonme
| arge scal e processes (linoya and Or, 1977). Reynolds,

Krei dwei s and Theodore (1983) reported that pul se-jet
cleaned fabric filters conprise 41% of the fabric filters

used by industry and 14% of those used by utilities for

particul ate control on coal fired boilers.
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The foll owi ng paper, prepared for publication, details a
study of pulse-jet filter data collected at Harvard Schoo
of Public Health. The study exam nes the effect of
operational conditions on pressure drop, a current theory
for predicting the operating pressure drop and an
operational nodification proposed to reduce pressure drop in

a pul se-jet cleaned fabric filter.
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. 2
A fabric area, m

c. dust inlet concentration, kg m

Fg force acting to separate dust deposit fromfabric, N
K, fabric resistance. Pa s m

K, specific resistance of dust deposit, s

KM factor expressing effectiveness of a cleaning pulse in
renovi ng dust. Pa

K. constant expressing the effect of reverse fabric notion
on cl eani ng, di nmensi onl ess

K venturi nozzle resistance. Pa ms-

p significance probability associated with the F
statistic, dinensionless

P pul se pressure, kPa

Pg maxinmumstatic pressure devel oped inside bag as a
result of cleaning pulse. Pa

t ti me between cl eaning pul ses, s

V  superficial filtration velocity, ms

w areal density of dust deposit, kg m >

W, areal density of dust remaining on or in the fabric
after cleaning, kg m

W dust areal density added during one filtration cycle,
kg m-?

Ap pressure drop across fabric and dust deposit. Pa

Ap™ average or operating total pressure drop, Ap + Ap , Pa
Ap pressure drop across venturi. Pa

e fraction of dust renoved by a cleaning pul se,

di nensi onl ess
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Abstract - A predictive nodel for pressure drop in a pul se-
jet cleaned fabric filter and the effect of on-line vs. off=
l'ine pul se-jet cleaning on pressure drop were exani ned.

Data were collected in experinments with untreated pol yester
fabric and PTFE-I ami nated fabric. Twenty-four experinenta
conditions were studied in which each fabric repeatedly
filtered Ii mestone dust or flyash for 30, 120, or 480 s and
was then cl eaned either on-line or off-line. Each condition
was replicated, resulting in a total of 48 experinents.

Dust inlet concentration and superficial filtration velocity
were naintained at 1.69 g nr_aﬁ§36.075_h1§jL; respectively.
Based on conditions studied: 1) dust renobval results froma
conplex interaction of the pul se pressure, pressure drop
prior to pulsing, and the dust areal density, w 2) dust
renmoval efficiency of a cleaning pulse, e, increases as w
increases; 3) the rate of increase in e dimnishes as w
becones larger; 4) the predictive nodel exam ned shoul d be
applied only if the dust areal density added during one
filtration cycle is unchanged or if the rate of change in e
with wis snall; 5) under some conditions off-line cleaning
does not reduce pressure drop bel ow that achieved by on-line
cl eani ng; and 6) pressure drop depends prinmarily on fabric

type and w .
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I NTRODUCTI ON

Pressure drop is of great interest in the operation of a
fabric filter as this parameter is a neasure of energy
requi red, and thus cost, to force a gas streamthrough the
system Nunerous investigators have exani ned the fl ow of
dust | aden gas through the system Theories and nodels for
descri bing and predicting pressure drop renai n under
devel opnent, however. Qperational nodifications to reduce
pressure drop al so renmai n under investigation.

This study eval uated the influence of operating
conditions on pressure drop, a predictive nodel for pressure
drop and the effect of off-line versus on-1line cleaning on

pressure drop over a range of operational conditions.

Pressure Drop Mbdel s

The nodel studi ed was devel oped by Leith and El | enbecker
(1980) to predict pressure drop, Ap, across the fabric and
the dust deposit. Basis for the nodel was an assunpti on
that fraction of dust renoved by a cl eaning pul se, e , is

proportional to separation force per unit area, F_/A This

resulted in

e = K3 (Pg - Ap) - K* (1)

for a pulse-jet cleaned fabric filter where Kis assuned

constant and expresses dust renoval efficiency of a cleaning
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pul se, Pg is the maximumstatic pressure developed in a bag
froma cleaning pulse, and K- is a constant expressing the

effect of reverse fabric notion on dust renoval. K, was
| ater determned to be negligible for nost filter

oper ati ons.

Pressure drop is related to dust areal density, w, by

Ap =Kw + K2 Vw(2)

where v is superficial filtration velocity, K, is fabric
resistance, and K2 is dust deposit specific resistance. By
(1), e would be reduced as Ap increases wth increasing w.
Stabl e operation results when a steady state value of wis
reached at which ew = w, where wis the dust areal density
added during one cleaning cycle.

The nodel devel oped by Leith and El | enbecker (1980) was
nmodi fied by Koehler and Leith (1983) to predict total system
operating pressure drop, Ap"/ by adding an expression for
pressure drop, Ap , through the venturi comonly placed at
the outlet of each bag to assist the cleaning pulse. The

resulting equation was

s BRI o AWK ) g
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where K" is constant for a given venturi design. This nodel
was tested with w maintained constant over a range of

superficial filtration velocities, dusts, and fabric types

and was determned to predict Ap. effectively.

K2/ K2 is assumed to be a constant in (3), as it is the

ratio of two presumed constants, K* and K*. Areal density,
however, includes the dust remaining on and in the fabric

after the cleaning pul se, redeposited dust as shown by
Leith, First and Feldman (1977); and w . Each dust |ayer

may have its own distinct value of K as discussed by Dennis
and Hovis (1984); Dennis, WIlder and Harnon (1981); and

Dennis and Klemm (1980a). Kj in (3) is a conposite of the

K values for each layer. This value changes as the
t hi ckness of the layers change relative to each ot her

Such variations are described by Dennis and Kl enm
(1980b) and Dennis and Dirgo (1981). K, generally decreases
as the freshly added dust deposit becomes thicker. Dennis
and Kl emm (1980b) and Chao and Chang (1980) have not ed,

however, that K2 may increase slightly at higher values of w
for some fabrics due to conpression of fibers in these

fabrics.
O her researchers have found that the relationship

between e and F /A may not be |inear as assumed by Koehl er

and Leith (1983), and therefore K may not be constant,
l'inoya and Mori (1979) found that e increased with an

increase in w, and hence with an increase in Ap. a simlar

increase in e wth increased wwas al so noted by Carr and
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VWal | ace (1984) in a review of reverse-gas cleaned fabric
filters. These findings contradict (1) which states that e
shoul d decrease with increasing w and Ap.

Kli ngel and Loffler (1983) experinented with the effect
of fabric and dust perneability on the effectiveness of a
cl eaning pul se. They deternined that P is not a fixed
value for a given reservoir pressure, P, but rather it
varies with perneability of fabric and dust deposit. As w
increases and perneability dimnishes, P rises.
Amplification of P_ was found to occur at points along the
bags due to a refl ected pressure wave.

Kl ingel and Loffler (1983) found that this rise in P*
wth increasing whas alimt. The dust cake and fabric
cannot support a further buil dup of pressure after fl ow
channel s are devel oped and the dust cake is | oosened. They
al so noted even with a considerable increase in cleaning
intensity a point is reached at which further reduction in w
cannot be achieved. Simlar findings are reported by |inoya
and Mori (1979); Morris and MIIlington (1983); Hunphries and

Madden (1983); and Leith and Allen (1986).

Of-1ine d eaning

The effect of off-line cleaning on the nodel and Ap was
al so exanined. Bags are normally cleaned on-line as gas
fl ow t hrough surroundi ng bags conti nues. Hunphries and

Madden (1983) and Rothwell (1984) have suggested that off-
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l'i ne cl eaning, where the bags undergoing cleaning are
isolated fromgas flow, reduces Ap. This reduction with
off-line cleaning is credited to an increase in e due to P,
not having to overcome Ap and to a reduced dust |loading as a
result of decreased dust redeposition

Hunmphri es and Madden (1983), however, found no
di fference between on-line and off-line cleaning in
experinments with acrylic needlefelt fabrics filtering flyash
at an inlet concentration of 30 ¢ nf3. Dirgo and Cooper
(1982) in a study of cyclone precleaners for fabric filters
di scussed a situation wherein decreased dust | oading
increased filter Ap. This was attributed to reduced fabric
cleanability (increased dust bound onto and in the fabric)
and increased K| due to a relative increase in fine
particles vs. larger particles and aggl onerates. Therefore,

the effect of off-line cleaning is unresol ved.
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EXPERI MENTS

Experinments were perfornmed using a three-bag pilot scale
filter described by Leith et al. (1977). The nethod of
condi ti oni ng bags, and injecting and anal yzing the dusts
used were as described by Koehler and Leith (1983), who al so
described the nmeans used for determning P, K} and K,

The fabrics exam ned were polyester felt with either an
untreated surface or a pol ytetrafl uoroethylene (PTFE) |ayer
| am nated onto the surface. Both fabrics were tested for
twenty-four experinental conditions in which |inmestone dust
or flyash were repeatedly filtered for 30, 120 or 480 s
prior to cleaning either on-line or off-line. In off-line
cl eaning the bags were isolated fromthe gas stream and
pul sed; then the dust was allowed to settle for two n nutes.
Each experinmental condition was replicated for a total of 4 8
experiments (see Table 1), each approximately 16 h in
length. Different sets of bags were used for each
experinental condition.

Superficial filtration velocity was naintained at 0.075
ms . Inlet dust concentration was 1ﬁm for all 48

experinments. Each cl eaning pul se was 690 kPa (6.9 bar).

Experinments were performed at roomtenperature and pressure

and in random order.
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Table 1

bserved and Cal cul ated Dat a

Bag Bust t o/ v APt Ap K/K3 = "2 K3
e type® (s O3 (kamh)  (py (P (Pas ) (s-]) (P?"-1)
REPLI CATE 1
PTFE L 30 On 0. 034 996 673 1. 49E+10 2. 31E+05 1. 56E- 05
PTFE L 120 On 0. 058 1295 972 5. 49E+09 2. 25E+05 4. 09E- 05
PTFE L 480 On 0. 116 1320 997 1. 41E+09 1. 37E+05 9. 75E- 05
PTFE L 30 O f 0. 037 959 636 1. 51E+10 1. 98E+05 1. 31E- 05
PTFE L 120 O f 0. 065 1220 897 5. 67E+09 1. 80E+05 3. 18E- 05
PTFE L 480 O f 0. 130 1407 1084 1. 76 E+09 1. 30E+05 7.41E- 05
PTFE F 30 On 0. 057 1282 959 2. 17E+10 2. O6E+05 9. 51E- 06
PTFE F 120 on 0. 087 1668 1345 7. 48E+09 2. 0O6E+05 2. 75E- 05
PTFE F 480 On 0. 198 2490 2167 2. 75E+09 1. 64E+05 5. 95E- 05
PTFE F 30 o f 0. 040 1195 872 2. 20E+10 2. 68E+05 1. 22E- 05
PTFE F 120 o f 0. 064 1345 1022 6. 58E+09 2. 15E+05 3. 26E- 05
PTFE F 480 o f 0. 130 1469 1146 1. 87E+09 1. 38E+05 7. 38E- 05
U L 30 On 0. 068 448 125 2. O4E+09 1. 45E+04 7. 10E- 06
U L 120 On 0. 093 461 138 6. 0O1E+08 1. 31E+04 2. 18E- 05
U L 480 On 0. 160 747 424 6. 37E+08 3. 82E+04 6. OOE- 05
U L 30 O f 0. 077 585 262 6. O4E+09 3. 69E+04 6. 11E- 06
L 120 O f 0. 102 585 262 1. 51E+09 2. 94E+04 1. 95E-05
L 480 o f 0. 216 2316 1993 3. 52E+09 1. 39E+05 3. 96E- 05
u F 30 On 0.171 548 225 4. 83E+09 1. 35E+04 2. 80E- 06
u F 120 On 0. 240 585 262 1. 46E+09 1. 19E+04 8. 16E- 06
u = 480 On 0. 448 1768 1445 2. 08E+09 4. 45E+04 2. 13E- 05
u = 30 o f 0. 159 548 225 4. 97E+09 1. 45E+04 2. 93E- 06
(0] F 120 O f 0. 219 623 300 1. 79E+09 1. 55E+04 8. 68E- 06
u F 480 o f 0. 303 996 673 1. 12E+09 3. 03E+04 2. 70E- 05
REPLI CATE 2
PTFE L 30 On 0. 037 1245 922 2. 08E+10 3. 07E+05 1. 48E- 05
PTFE L 120 On 0. 060 1370 1047 5. 91E+09 2. 36E+05 4. O0OE- 05
PTFE L 480 On 0. 123 1743 1420 1. 96E+09 1. 88E+05 9. 57E- 05
PTFE L 30 O f 0. 060 1345 1022 2. 63E+10 2. 07E+05 7. 86E- 06
PTFE L 120 o f 0. 069 1320 997 6. 40E+09 1. 92E+05 3. 01E- 05
PTFE li 480 O f 0. 131 1643 1320 2. 19E+09 1. 60E+05 7. 33E- 05
PTFE F 30 On 0. 086 1494 1171 2. 63E+10 1. 68E+05 6. 37E- 06
PTFE F 120 On 0. 119 1967 1644 8. 89E+09 1. 82E+05 2. O5E- 05
PTFE F 480 On 0. 254 1917 1594 2. 17E+09 8. 84E+04 4. O8E- 05
PTFE F 30 O f 0. 056 1494 1171 3. 07E+10 2. 59E+05 8. 46E- 06
PTFE F 120 o f 0. 081 1693 1370 9. 11E+09 2. 27E+05 2. 49E- 05
PTFE F 480 O f 0. 160 1718 1395 2. 32E+09 1. 32E+05 5. 67E- 05
u L 30 On 0. 074 473 150 2. 74E+09 1. 78E+04 6. 51E- 06
u L 120 On 0. 103 672 349 2. O5E+09 4. 13E+04 2. 01E-05
U [ 480 On 0. 198 1121 798 1. 22E+09 5. 94E+04 4. 86E- 05
U I 30 O f 0. 082 548 225 4. 97E+09 2. 85E+04 5. 74E- 06
u I 120 o f 0. 106 647 324 1. 96E+09 3. 68E+04 1. 87E-05
U L 480 o f 0. 212 822 499 8. 08E+08 3. 27E+04 4. O5E- 05
U F 30 On 0. 184 573 250 5. 52E+09 1. 44E+04 2. 61E- 06
U F 120 On 0. 243 996 673 4. 13E+09 3. 50E+04 8. 48E- 06
U F 480 On 0. 505 2664 2341 2. 98E+09 6. 43E+04 2. 16E-05
U F 30 O f 0. 243 847 524 1. 37E+10 2. 61E+04 1. 91E- 06
U F 120 o f 0. 236 921 598 3. 95E+09 3. 17E+04 8. 04E- 06
U P 480 o f 0. 435 1295 972 1. 67E+09 3. 03E+04 1. 82E- 05

PTFE = Pol ytetrafl uoroethyl ene surface, U= Untreated surface
'"F = Flyash, L = Linestone
'10“ On-line cleaning. Of = Of-1line cleaning

Aver age val ues over operating period
'cal cul ated using K 57,500 Pa m'"s”; K, for PTFE  |aminated fabric = 1530 Pa s m

and K, for untreated fabric = 712 Pa s m

6 .
Del eted fromanal yses as Ap varied by a factor of three fromReplicate 2 though w was
essentially equal for both experinents.
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THEORY

During off-1ine cleaning the conpartnent being cl eaned
is isolated fromthe gas stream and no gas flows through the

filter. Pressure drop across fabric and dust is therefore

zer o. Equati on (1) becones
N = N3INZ _ NAg NANAN

This results in an expression for the total pressure drop at

steady state

/\2 /\AO

APt = Ky + KA + j”~ -Y- (5)

assum ng K. is negligible.
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RESULTS AND DI SCUSSI ON

Pressure Drop

The effects of operating conditions on Ap were anal yzed
usi ng anal ysis of variance (ANOVA). W found Ap depended
strongly on fabric type (p<0.001) and tinme between cl eaning
pul ses, t {p<0.002). Dust type was significant, but to a
| esser degree (p<0.05). deaning node was not significant
(p>0.10) overall, however a dust-cleaning node statistica
interaction (p<0.10) indicated Ap did decrease for off-line
cl eaning of PTFE-lam nated fabric filtering flyash and for

off-line cleaning of untreated polyester filtering flyash at

t = 480 s.

K/\t K2' I\/\3I 1\3 ¥TkA A

KA val ues were determned using (2) and are shown in
Fig. 1 plotted against w K _depended strongly on fabric

type (p<0.0001) but did not depend on dust (p>0.10) or

cl eaning node (p>0.10). K2 apparently depended on t

(p<0.05), and hence w, however a fabric-tinme statistical

interaction (p<0.0001) was indicated. This interaction

occurred because K2 decreased with t (and therefore w) for
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the PTFE-I1 am nated fabric but not for the untreated
pol yester as illustrated in Fig. 1.

The differences seen between fabrics arises fromthe
differences in their surfaces. The PTFE-I ani nated fabric
had a snooth and relatively inperneable surface which
allowed a | ess perneabl e dust-fabric interface to form
qui ckly. Increased w added a nore porous dust cake to this
interface and thus the conmposite Kj of the |ayers decreased.

The untreated polyester had a rough and relatively
per neabl e surface. The dust-fabric interface forned within
the pores and interstices of the fabric creating a sl ower

formng and nore porous structure with [ower K conpared to
the PTFE-|I ami nated fabric. As wincreased, the dust-fabric

interface becane |ess perneable and K2 nay have risen
sonewhat w thout a true dust cake being forned.

Equations (3) and (5) were solved for Kj/K-. Values of
KM Ko were not constant but decreased as t, and hence w,
i ncreased (p<0.0001), as shown in Fig. 2. Fabric surface
treatment significantly effected "2"Z  (P<0«0001) with PTFE-
| am nated fabric having the greatest variation in K-ZK*
val ues. Dust type had a | ess pronounced effect on K /K but
was al so significant (p<0.0005) with KMAs AMAAMQ higher for
flyash than |linestone. The rate of decline in K-/K- val ues
appears to dimnish as wincreases for all fabric-dust

conbi nations, as illustrated in Fig. 2.


NEATPAGEINFO:id=B3792D98-5770-4385-AF1C-DA06829AE1E6


17
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Figure 1. Average specific resistance of dust deposit vs average
dust areal density for each experiraental condition.
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Figure 2. Average K-Zk™ vs average dust areal density for each

experimental condition.
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Ki and K2/ K2 showed simlar trends as t increased with a
corresponding increase in w. The variation in K- did not,
however, conpletely explain the differences in Kj /K" val ues.

Cal cul ated Kj and K2/ KO val ues were used to determ ne
val ues for K.  Fig. 3 shows that K" increased with

i ncreasing w for each conbi nation of fabric, dust and
cleaning node. This is the result of arise in e

(calcul ated by dividing w by w) with increasing was shown
in Fig. 4.

We confirnmed by ANOVA that e increased as t, and
therefore w, increased (p<0.0001). Values of e were
significantly higher for the PTFE-1am nated fabric
(p<0.0001) compared to the untreated pol yester and for the
coarse |inmestone dust (p<0.0001) conpared to the relatively
fine flyash (see Fig. 5). Ceaning node also influenced e

(p<0.05) but its effect varied with dust and fabric as wll

be di scussed | ater.
Predi cti ve Model

The increase in e with w contradicts the assunption on
which (3) is based; i.e. any increase in the dust deposit
woul d raise Ap and thereby reduce e. The increase of e with
increasing wwas |likely the result of an enhancenent of
cleaning efficiency due to the increased thickness of the

dust layer simlar to that reported by Klingel and Loffler

(1983) .
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The assunption of constant Yi*/Yi* in (3) or (5 wll
result in either an overestinmate of Ap or a possible false

i ndication of unstable operation. Ko' AAS AM AN consi der ed

constant in (3) or (5) if values vary little for changes in

w as occurred for untreated polyester with high w  Koehl er

and Leith (1983) also found K Yi™ was roughly constant in
simlar experinments, but with w naintained at 3.8 x 10 kg
m while v% fromO.050 to 0.120 m s

Figs. 3 and 4 show declining rates of change in K" and e
as wincreases. Dennis and Klenmm (1980b) and Denni s and

Dirgo (1981) have reported that as wincreases a point is

reached after which little variation is seen in the val ue of

K2.  This and the findings of Koehler and Leith (1983) inply
Ki/Kn will be approximately constant at values of w higher

t han those investigated here, or if w does not change.

On-Line vs. Of-Line deaning

Average values of Ap for each experimental condition are
shown in Fig. 6. PTFE-lamnated fabric filtering flyash
al ways had | ower values of Ap for off-line cleaning (p<0.10)
t hough the effect, if any, was mininmal at t = 30 s. The
ef fect of cleaning node on Ap for untreated pol yester
filtering flyash appeared to vary with ANOVA show ng an
i nfluence by off-line cleaning on Ap (p<0.05), overall. Any

reduction in Ap for untreated polyester filtering flyash due
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Figure 6. Average pressure drop for on-line and off-line cleaning

of each fabric and dust conbi nati on.
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to off-1ine cleaning appears probable only for t = 480 s,

however .

The effect of cleaning node on Ap for both fabrics
filtering |inmestone dust varies with t and appears mnor in
Fig. 6. No significant effect of cleaning node on Ap

(p>0.10) was found for filtration of |inmestone dust by

either fabric.

Di fferences Between Replicates

Differences between the replicate experinental

conditions existed for w(p<0.001), Ko'"S (P<0*001)f K-
(p<0.005), and e (p<0.001), but not for Ap (p>0.10) and K2

(p>0.10). This occurred as the result of a general increase
inwin Replicate 2 conpared to Replicate 1, particularly for
fly ash. Those variables that were significantly affected
were highly sensitive to small variations in w over the

ranges investigated here as illustrated in the preceding

figures. K2f and hence Ap, were not influenced by
differences in w between replicates as wvaried little for
the PTFE-lamnated fabric for which K* is nost sensitive to
changes in wand as K* varies little for untreated

pol yester, which underwent the greatest changes in w (see
Fig. 1) .

The increase in w occurred although the bags were
conditioned prior to each experinment. This increase nay

have been the result of not achieving a stable value of w.
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changes in the dust-fabric interface while stored between
replicates, handling of the bags, or a conbination of these
factors.

ANOVA was repeated for each replicate separately. The
findings were essentially the same for each replicate
consi dered separately and for the replicates considered

t oget her.

CONCLDSI ONS

The fraction of dust removed per cleaning pulse in a
pul se-jet cleaned fabric filter increased with increasing w
inthis study. As a consequence ¥.7/K-. is not a constant
val ue as assuned by Leith and El | enbecker (1980), and
Koehl er and Leith (1983) but decreases as w increases.
Variations in K2/K2 are small and KM/ K* can be assuned
constant to allow an approxi mation of Ap. using (3) or (5)
when w is not changed or when varies little with
increases inw, i.e. at large values of w Qherw se, the

assunption of a constant K2/K2 results in an overestinmate of
Ap. or a possible erroneous prediction of unstable

oper ati on.

O f-line cleaning reduced pressure drop bel ow t hat
obtained with on-line cleaning for PTFE-l1am nated fabric
filtering flyash. Reduction in Ap was achieved by off-Iine

cl eaning of untreated polyester filtering flyash at the

| ongest interval between cl eaning pul ses but not otherw se.
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Of-line cleaning did not reduce pressure drop for PTFE-
| ami nated fabric or untreated polyester filtering |inestone
dust .

Pressure drop was nost strongly influenced by fabric
type and w . Dust type was a factor but did not greatly

affect Ap in these experinents.
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SUGGESTED RESEARCH

1. Measure Ap and w as W' is increased to determne the

i nfluence of w on dust renoval efficiency at val ues greater
than those recorded in this study.

2. Investigate the effect of cleaning node on Ap and dust
removal to confirmthe findings of this study and to
deterni ne the reason or reasons for differences between

| i mestone dust and flyash. Specifically, cleaning efficiency

for higher values of wthan reported here should be

exam ned.

3. Measure W. and Ap for various dust-fabric conbinations
over an extended period of time with constant wto

determne the influence of operating time on W and Ap.

4. Analyze particle data to determne: a) any relationship
bet ween upstream and downstream particle size distribution,
and b) any relationship between particle size distributions
and flux or Ap.

5. Exam ne performance of predictive nodels for flux

agai nst neasured val ues.

6. Exami ne a possible relationship between Ap and fl ux.
Initial investigation indicated that flux varies with the

i nverse of Ap.

7. Assess the applicability of applying structural theory
to dust renoval fromthe fabric bag i.e. viewthe fabric and
dust layer during cleaning as a conposite structure

subjected to an external force.
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CALCULATED AND MEASURED VALUES
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NO. EXP. FABRI CI DUSt ZVELCCI TT,

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

NO.

111

101
115
116
104
110
114
103
113
102
123
118
119
107
117
105

144
127
130
142
131
125
129
140
128
136
139
137
141
146
145
126
132
135
138
143
148
147
134
133

AND CALCULATED DATA.

TYPE TYPE v
(mtrh
PTFE 0.075
PTFE 0.075
PTFE 0. 075
PTFE 0.075
PTFE 0.075
PTFE 0. 075
PTFE 0.075
PTFE 0.07s
PTFE 0. 075
PTFE 0.075
PTFE 0.075
PTFE 0. 075
U 0.075
U 0. 075
u 0. 075
U 0.075
U 0.075
u 0. 075
U 0.075
U 0.075
U 0.075
u 0.075
U 0. 075
U 0.075
PTFE 0.075
PTFE 0.075
PTF6 0.075
PTFE 0. 075
PTFE 0. 075
PTFE 0.075
PTFE 0.075
PTFE 0. 075
PTFE 0. 075
PTFE 0.075
PTF6 0. 075
PTFE 0. 075
U 0.075
U 0.075
u 0. 075
U 0.075
u 0.075
u 0.075
u 0. 075
u 0.075
u 0.075
u 0.075
u 0.075
u 0.075

TINE OV

BETWEEN OFF-

PULSES.t LINE
<s> CLEANI NG

992993992953

nux

(kg «2»-1)

. 00E- 10
.33E-1D
. 60E- 10
. 10E-09
. 10E-10
. 80E-10
. 98E-09
. 07E-09
. 90E- 10
. 00E- 09
. 12E-09
. 19E-10
23E-08
. 64E-08
58E- 09
. 98E-08
. 79E-09
. 44E-10
. 56E-07
80E- 08
6. 15E-08
8.036-07
1. 74E-07
5. S5E- 08

TN NRW®WE R NN ONONNN RN ©

1. 24E-09
4. 10E-10
7.00E-11
3. 40E- 09
4. 10E-10
9. 40E-11
1. 58E-09
2.31E-09
3. 40E-10
2. 18E-09
7.58E-10
3. 15E-10
4. 01E-08
1. 096-08
2.136-09
1.786-08
4.726-09
1. 45E-09
1.846-07
8.786-08
1.506-07
1.976-07
4.106-08
8.136- 09

MEASURED

AREAL

DENl STY,Urn
<kg ni"2)

© 9009090900000 0090000000000O0O0

O 0 0000 0000090000000 000990

. 032
. 048
. 076
. 033
. 050
. 069
. 054
. 077

157
036
049
069
065
083
119
073
087
155
168
230
407
155
204
242

034
050
083

054
070
083
109
213
052

099
071
093
157

090
151
181
233
464
239
221
374

QO«RECTEA3 CORRECTED*

RESI DUAL

AREAL
DENI STY. Ur
(kg nt'2)

© 990 0009000000000 0000000O00

© 9000090000000 00000000090

. 033

045
062
057
054
070
082
104
193
052
066
099
070
088
137
078
090
151
180
228
444
239
221
374

AREAL
DENSI TY,

u

(kg (n-

© 0O 0 0000000000000 0000O0O0 00

©O 0P 0000000000000 000 000900

2)

034
058
116
037
065
130
057
087
198
040
064
130
068
093
160
077
102
216
171

240
448
159
219
303

037
060
123
060
069
131
086
119
254
056
081
160

103
198
082

212
184
243
505
243

435

I NLET

CONC,

[e]

(g trh

P RP PR PR R R RP R R R R R PR R RBRBR PR R BB BB

PR R R R R R R PR R R R R R R B R R B R P B BB

69E+00
69E' >00
69Et 00
69E«00
69E' »00
6n* oo
69E* 00
69E«00
69E+00
69E+00
69E+00
69E+00
69E+00
69E+00
69E«00
69E+00
69Et 00
69Ei ' 00
69E+00
69E4700
69E+00
69E+00
69E+00
69Et 00

696* 00
696* 00
696* 00
69E*00
69E* 00
69E* 00
696* 00
696* 00
69E* 00
696+00
696+00
696* 00
696* 00
696* 00
696* 00
696*00
696* 00
696* 00
696* 00
696* 00
69E* 00
69E* 00
69E* 00

. 69E*00

A BRI G Y

PRESSURE DROP, A p
DROP, Ap (Pa)

(Pa>
REPLI CATE 1
996 673
1295 972
1320 997
959 636
1220 897
1407 1084
1282 959
1668 1345
2490 2167
1195 872
1345 1022
1469 1146
448 125
461 138
747 424
585 262
585 262
2316 1993
548 225
585 262
1768 1445
548 225
623 300
996 673
REPLI CATE 2
1245 922
1370 1047
1743 1*20
1345 1022
1320 997
1643 1320
1494 1171
1967 1644
1917 1594
1494 1171
1693 1370
1718 1395
473 150
672 349
1121 798
548 225
647 324
822 499
573 250
996 673
2664 2341
847 524
921 598
1295 972

A-X

FE R AN E SR 2 OO NEONN NN RO R RO

E9 R NR O DR AR NNNOWNONNO N O

49Et 10
49E* 09
41E*09
51E+10
67E+09
76E«09
17E*10
48Et 09
75E+09
20E+10
58E* 09
87E- »09
04E«09
01E "a8
37E*08
04E4' 09
S1E+09
52E+09
83E' r09
466*09
08£' >' 09
97E+09
79E+09
12E+09

08E*10
91E*09
96E* 09
63E*10
406* 09
19E*09
63E*10
89E* 09
176*09
076*10
11E*09
32E*09
74E*09
056*09
226*09
976*09
966*09
086*08
526*09
136*09
986* 09
37E*10
95E* 09
676*09

(g et 2s-1)

89.

132.

84.
119.
144.
127.
179.

116.
136.
152.
16.
18.
56.
34.
34.
265.
29.
34.
192.
29.
39.
89.
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Table Al. Observed and Cal cul ated Data .

NOTES:

1. PTFE - Pol ytetrafluocoethyiene |aaination on polyester felt.
U - Untreated pol yester felt.

2. F - Flyash.
L - Linestone.

3. ONLINE: (W) corrected = Wa - 1/3 w as bags were renpved for neasurement of Wafter a cleaning
pul se, resulting in one bag being @lean™ (0 W) and the renal mw; two bags having 1/9 W and
2/9 Wb, respectively, remaining on their surface in addition to W.
OFFLINE: (W) corrected = Wn as bags were renoved for neasuring w after pulsing.
4. W= W + W, see 3.

5. Ap = Ap. =.K,v , Where venturi nozzle resTstance, K, = 57,500 P° Ta s .
AP, - Kv)2 - tR, + Ky - 2 (Ap. - KVvY]A

for on-line cleaning, and

NZITTNIT= VW,
PotAPt - VA - ATTA
KMKo = 8% oo for off-line cleaning

where maxi mum static pressure devel oped inside an inperneable bag as a result of a cleaning pul se,
Ps = 8280 Paf, venturi nozzle resistance, K ="57,500 P m-'i,and clean fabric resistance, K

= 712 Pa s m for untreated polyester felt and 1530 PS s m for PTFE-lam nated pol yester
felt.

AP

7. S=K + KW= — , see 4, 5 and 6.
Ap - K"
8. K = ---~---t see 4, 5 and 6.
9. A3 - KA \@ - ! a- see 6 and 8.
10. /\0 = C Voot
IIO
Y . see 4 and 10.
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yQ wi t hout
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DUST AREAL DENSI TY, Wkg m"
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UNTREATED FLYASH VT
UNTREATED LI MESTONE A A

Figure A-1. Average pressure drop vs average dust areal density.
Note: ™ Pressure drop for untreated pol yester filtering

| i mestone dust with off-line cleaning® Replicate 17
was del eted fromanalysis as an outlier.
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APPENDI X B

PARTI CLE ANALYSI S
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PARTI CLE ANALYSI S

Particle counts were nade on filter sanples taken
upstream and downstream of the filter systens using the
procedure described by Leith and El | enbecker (1983).
Particle counts, particle count frequency distributions, and
mass frequency distributions fromthese sanples are
contained in Table B1l-B6. The average particle size
distributions during Replicate 1 and Replicate 2 for
i mest one dust and flyash are shown in Fig. Bl. Tables B7-
B8 contai n cal cul ated val ues of comobn types of average
di aneters (H nds, 1982) for the particle distributions.

Si eve anal yses was al so made on the bul k dusts used.
The results of these analyses is shown in Fig. B2 which was
extracted froma conpani on study by Koehler and Leith (1983)
using the sane dusts. The sieve anal yses were nade due to
the observations that: 1) large particles were present in
the feed dust but did not appear on the upstreamfilter or
settle out in the duct leading to the filter, and 2) |arge
particles tended not to adhere to the filters.

As a consequence of the discrepancy between the results
of the two nethods, i.e. the lack of particles above 37.90
urn by particle count and the lack of information on

| "p particles [ ess than approximately 40 umby sieve analysis,

conpari son between upstream and downstream di stri buti on nust
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be based on the assunptions that: 1) particles larger than
37.90 umare totally collected by the filter and 2) the
particle count distributions are representative of particles

in the range of O to 37.90 um

Hinds W C. (1982) Aerosol Technol ogyr John Wley & Sons,
New Yor k.

Koehler J. L. and Leith D (1983) Mbdel calibration for

pressure drop in a pulse-jet cleaned fabric filter.
At nospheri c Environnent 17, 1909-1913.

Leith D. and El Il enbecker. (1983) Dust em ssions from a
pul se-jet fabric filter. Filtr. Sep. 20, 311-314.
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TABLE B1. PARTICLE COUNTS BY SI ZE RANGE. REPLI CATE 1.

SEQ EXP SAMPLE

+

© © ® O N N O O G oA MW W N N

L T L A I < < =T = R SN
N o o o0 g ~x DM W W NNPRFP P O o

111
111
122
122
120
120
108
108
112
112
109
109
106
106
124
124
121

121

101

101

115
115
116
116
104
104
110
110
114

114

103
103
113

# LOCATI ON AVERAGE PARTI CLE
0.10 0.15 0.21 0.30 0.42 0.59 0.84 1.

UP

UP

UP

UupP

UP

UP

UP

UP

UP

UP

UP

uP

uP

uP

upP

uP

upP

0. 00E+00
1. 05E+02
O. OOE+00
O. OCE+00
5. 25E+01
. 62E+02
. 57E+02
. 30E+02
. 25E+01
62E+02
57E+02
46E+03
. T7E+02
72E+02
. 05E+02
. 44E+02
O. OCE+00
15E+02
05E+02
. 10E+02
. 67E+02
. 10E+03
. 10E+02
. 05E+03
20E+02
. 34E+02
25E+01
T7E+02
25E+01
. 20E+02
1. 57E+02
O. OCE+00
5. 25E+01

@l—\:bU'ISJ'Il—\!\)U'ImHN

A O OUONE PR, NN R W

5
1
8
2
2
2
3.
2
2.
8.
3.
1
6.
6.
1.
1
4.
2
7
8
8
1
6
2
5
8
5
2
1
5
3
8
2

25E+01
84E+03
39E+02
10E+03
10E+02
83E+03
15E+02
52E+03
10E+02
39E+02
15E+02
90E+04
30E+02
82E+02
36E+03

. 31E+03

T2E+02

. 20E+03
. 34E+02
. 39E+02
. 39E+02
. 41E+04
. 82E+02
. 52E+03
. 25E+02
. 92E+02
. 25E+01
. B7E+03
. 57E+02
. 35E+03
. 15E+02
. 92E+02
. 10E+02

4
4
8
4
1
1
7
2
6
1
1
2
1
8
2
2
1.
9
2
1
1
1
2
2
5
2
2
8
8
2
9
2
6

T2E+02
T7E+03

. 39E+02
. 56E+03
. 21E+03
. 01E+04
. 34E+02
. 89E+03
. 30E+02
. 31E+03
. 10E+03
. 4TE+04
. 57E+03
. 39E+02
. 89E+03
. 83E+03

63E+03

. 23E+03
. 20E+03
. 68E+03
. 18E+03
. 43E+04
. 73E+03
. 89E+03
. TTE+02
. 26E+03
. 10E+02
. 97E+03
. 39E+02
. 04E+04
. 97E+02
. 62E+03
. 30E+02

7. 87E+02
3. 67E+03
1. 89E+03
3. 51E+03
1. 36E+03
8. 97E+03
1, 52E+03
2. 10E+03
7. 87E+02
1. 15E+03
1. 36E+03
1. 26E+04
1. 26E+03
1. 31E+03
2. 52E+03
2. 94E+03
2. 4TE+03
8. 34E+03
1. 68E+03
2. 52E+03
1. 99E+03
7. 50E+03
2. 62E+03
1. 73E+03
1. 63E+03
2. 73E+03
7.87E+02
1. 80E+04
2. 15E+03
3. 25E+04
1. 63E+03
6. 45E+03
1. 47E+03

8
2
2
1
1
2
1
9
8
6
1
4
1
1
1
2
2.
4
1
1
1
2
1
7
2
5
1
1
1
2
1
7.
1.

. 39E+02
. 05E+03
. 7T8E+03
. 89E+03
. 47E+03
. 94E+03
. 36E+03
. 97E+02
. 92E+02
. 82E+02
. 89E+03
. 20E+03
. 89E+03
. 26E+03
. 63E+03
. 31E+03

10E+03

. 30E+03
. 15E+03
. 10E+03
. 42E+03
. 57E+03
. 99E+03
. 34E+02
. 26E+03
. 25E+03
. 4TE+03
. 88E+04
. 73E+03
. 56E+04
. 7T8E+03

55E+03
05E+03

1
1
1
7
1
1
2
6.
1
3
1
1
1
8
1

3
1
1
1
5
1
1
1
5
1
4
9
1
2
1
1
5
1

. 26E+03
. 36E+03
. 84E+03
. 87E+02
. 63E+03
. 42E+03
. 15E+03
82E+02
. 63E+03
. 15E+02
. 15E+03
. 52E+03
. 57E+03
. 39E+02
. 73E+03
. 04E+03
. 84E+03
. 15E+03
. 15E+03
. TTE+02
. 26E+03
. 42E+03
. 26E+03
. 25E+02

78E+03
. 25E+03
. 44E+02
. 30E+04
. 20E+03
. 51E+04
. 94E+03
. 40E+03
. 47E+03

DI AMETER

7. 87E+02
6. 82E+02
1. 36E+03
2. 10E+02
1. 52E+03
4. 20E+02
2. 36E+03
2. 62E+02
1. 10E+03
1. 57E+02
8. 39E+02
4. 72E+02
1. 47E+03
3. 15E+02
6. 82E+02
2. 20E+03
1
3
1
5
1
8
1
2
2
2
6
7
1
4
1
2
1

26E+03

. 67E+02
. 15E+03
. TTE+02
. 15E+03
. 92E+02
. 10E+03
. 62E+02
. 15E+03
. 10E+03
. 30E+02
. 7T1E+03
. 26E+03
. 88E+03
. 68E+03
. 68E+03
. 10E+03

. 30E+02
. 10E+02
. 47E+03

05E+02
10E+03
10E+02

. 42E+03

10E+02

. 12E+02

25E+01
87E+02

. 10E+02
. 57E+03

62E+02
34E+02

. 42E+03

34E+02
62E+02
05E+03
15E+02
87E+02
34E+02
34E+02
62E+02

. 21E+03

05E+03
TTE+02

. 62E+03
. 10E+03

15E+03
26E+03

. 21E+03
. TTE+02

N M CRAOVETERS
18 1.67 2.37 3.35 4.74 6.70 9. 48

. 75E+02

60E+02
09E+03

. 08E+02
. 04E+03
. 7T0E+02
. 16E+03
. 17E+02
. 67E+02

80E+01
26E+02
00E+02
55E+02
30E+01
12E+02
20E+03
03E+03
24E+02

. 83E+02

78E+02

. 66E+02
. 90E+02
. 21E+02

37E+02

. 46E+02

82E+02
94E+02

. 75E+03
. 05E+03
. 29E+03
. 29E+03
. 17E+03
. T9E+02

. 89E+02
. 70E+01
. 03E+02
. 20E+01
. 96E+02
. 02E+02
. 75E+02

50E+01
70E+02
90E+01
25E+02
90E+01
27E+02
20E+01
38E+02
78E+02
31E+02
41E+02

. 4TE+02

32E+02

. 84E+02
. 54E+02
. 62E+02

89E+02

. 08E+02

54E+02
11E+02

. 40E+02
. 85E+02
. 59E+02
. 37TE+03
. 30E+02
. 65E+02

. 61E+02

. 40E+01
. 16E+02

80E+01
. 88E+02
. 10E+01
21E+02
. 90E+01
. 58E+02
50E+01
. 00E+01
00E+01
. 03E+02
20E+01
. T4E+02
78E+02
13E+02
18E+02
02E+02
. 07E+02
. TTE+02
. 22E+02
. 19E+02
. 90E+01

. 43E+02

. 40E+01
37E+02
. 50E+02
. 66E+02
20E+01
. 33E+02
. 50E+01
. 54E+02

PP R AOOREP OO NEORENENNENE OO0 ®E ®E

13.

. 80E+01

10E+01
40E+01

. 00E+01
. 40E+01
. 00E+00

00E+01
00E+00
10E+01
10E+01
10E+01

. 10E+01
. 50E+01
. 10E+01
. 27E+02
. 35E+02
. 18E+02

10E+01
54E+02
80E+01
01E+02
50E+01
30E+01
10E+01

. 10E+02
. 40E+01

60E+01
60E+01

. 00E+01

50E+01
22E+02

. 30E+01
. 50E+01

PP WP P RNORPR,NMN®E RO ®WERE NNNESNPE RN RPR RPN PR

40

. 30E+01
. 00E+00
. 00E+01
. 00E+00
. 50E+01

00E+00
00E+00
00E+00
90E+01
00E+00
00E+00
00E+00
90E+01
00E+00
30E+01
23E+02
30E+01
00E+00
70E+01
80E+01
10E+01
80E+01
40E+01
70E+01

. 10E+01

00E+00
00E+01

. 70E+01
. 10E+01
. 10E+01
. 70E+01
. 30E+01
. 70E+01 4. 00E+00 |.QOOE+00 O OCE+00 O OOE+Q0 O. OCE+00

gL

18.

3. 00E+00
3. 00E+00
4. 00E+00
4. 00E+00
1. 00E+00
1. 00E+00
2. 00E+00
| . OOE+00
2
1
|
|
7
3
1
5
1
8
2

00E+00

. 20E+01
. OCE+00
. OCE+00
. 00E+00
. 00E+00
. 90E+01
. 10E+01
. 30E+01
. 00E+00
. 30E+01
3
["CE+D "
1
1
5
1
3
7
4
3

00E+00

30E+01
40E+01
00E+00
00E+01
00E+00
00E+00
00E+00
00E+00

O OCE+00
5. 00E+00 3. 00E+00 O. OCE+00 O OCE+00 O. OCE+QO
5. 00E+00 3. 00E+00 O OCE+00 O OCE+00 O OCE+QO

95 26. 80 37.90
1. 00E+00 2. 00E+00 O OCE+00 O OCE+QO
2. 00E+00 0. 00E+00 O OOE+00 O OCE+00
O OCE+00 1. 00E+00 O OCE+Q0 O. OCE+0O
O. OCE+00 O OCE+00 O OCE+00 O. OCE+00
1. 00E+00 O OOE+00 O OCE+QO0 O. OCE+0O
O. OCE+00 O OCE+00 | . OOE+00 O. OCE+00
O. OCE+00 O OCE+00 O OCE+Q0 O. OCE+0O
O OOE+00 O OCE+00 O OCE+00 O. OCE+00
O OCE+00 O OCE+00 O OCE+C0 O, OCE+00
3. 00E+00 O OCE+00 |.OCE+00 O OCE+00
O OO0E+00 O OCE+00 O OCE+00 O. OOE+00
O OOE+00 O OCE+00 O OCE+0O O. OCE+00
5. 00E+00 1. 00E+01 1.00E+QO O OCE+00
| . OOE+00 O OOE+00 O. OOE+00 O. O0E+Q0
4. 00E+00 O OCE+00 O OCE+00 O OCE+00
9. 00E+00 O OCE+00 O OCE+00 O OOE+00
2. 00E+00 |.OCE+00 O OOE+00 O. OCE+00
| . OOE+00 O. OCE+00 |.OOE+00 O. OOE+00
8. 00E+00 O OCE+00 O OCE+00 O OCE+0O
2. 00E+00 | . OCE+00 O OOE+0O O. OCE+00
2. 00E+00 O. OCE+00 O OOE+00 O OCE+0O
5. 00E+00 O OCE+00 O, OCE+00 O. OCE+00
O OCE+00 O OCE+00 O, OCE+00 O OCE+00
2. 00E+00 O OCE+00 O OCE+QO O. OCE+00
| . OCE+00 O OOE+Q0 O. OOE+00 O OCE+0O0
2. 00E+00 |.OCE+00 |.QCE+00 O OCE+00
| . OOE+00 O OCE+00 O OCE+00 O OCE+00
2.00E+00 O OCE+00 O OCE+00 O QOCE+0O
O OCE+00 O OCE+00 O OOE+00 O. OCE+00
O OCE+00 O OCE+00 O OCE+00 O OCE+00
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TABLE Bl. PARTICLE COUNTS BY SIZE RANGE. REPLI CATE 1.

SEQ EXP SAMPLE
LOCATI ON AVERAGE PARTI CLE DI AVETER | N M CROVETERS

#

17
18
18
19
19
20
20
21

21

22
22
23
23
24
24

#

113
102
102
123
123
118
118
119
119
107
107
117
117
105
105

DN
uP
DN
upP
DN
UP
DN
upP
DN
upP
DN
UP
DN
upP
DN

0.10 0.15 0.2 0.30 0.42 0.59 0.84 118 167 2.3 3.3 414 6.70 9.48 13.40 18.9 26.80 37.90

4.20E402 1. 78E+03 4. 20E403 7. 50E403 8. 24E+03 5. 09E+03 2. 05E+03 3.67E+02 7. 61E+02 1. 12E+02 1.50E+01 5.00E+00 2. 00E+00 O OCE+00 1.00E+00 O OCE+00 1.00E+00 O DCE+00
0 CCE+00 2. 10E+02 4.20E+02 7.34E+02 9.97E+02 7. 34E+02 7. 34E+02 6. 30E+02 7.49E+02 3. 46E+02 9. 10E+01 1.70E+01 7.00E+00 1.00E+00 1.00E+00 O OCE+0O O CCE+00 Q. CCE+00
1.05E+02 1.89E+03 7.24E+03 1.08E+04 5.77E+03 1.89E+03 3. 15E+02 5.25E+01 4. 81E+02 4. 40E+01 5. 00E+00 6. 00E+00 2. 00E+00 O CCE+00 O COE+Q0 O CCE+Q0 O OCE+Q0 O CCE+Q0
(0. Q0E+00 1. 26E+03 4. 88E+03 5.67E+03 4. 88E+03 2. 99E+03 2. 62E+03 8. 39E+02 9. 85E+02 4. 29E+02 1.20E+02 4.20E+01 1.10E+01 1.00E+00 1.00E+00 1.00E+00 O OCE+Q0 O OCE+(0
1.05E+02 8.92E+02 1.99E+03 2. 20E+03 1.63E+03 1.73E+03 1.31E+03 8.92E+02 9. 04E+02 7.47E+02 3.31E+02 1.18E+02 3.40E+01 5.00E+00 4.00E+00 O OCE+00 O QCE+CO Q. OCE+CO
2.10E402 6. 30E+02 2. 36E+03 2. 47E+03 1. 63E+03 1.36E+03 9.97E+02 1.21E+03 9. 61E+02 8. 30E+02 3.25E+02 1. 43E+02 4.80E+01 1.80E+01 1.00E+00 O CCE+00 O OCE+00 O CCE+Q0
2. 62E+02 2. 62E+03 9.50E+03 9. 97E+03 6. 82E+03 4. 20E+03 1. 68E+03 1. 05E+03 1.27E+03 5.30E+02 1.35E+02 5.00E+01 1.30E+01 4.00E+00 O OCE+00 O OCE+00 O OCE+00 O OCE+Q0
'5, 25E+01 8. 39E+02 2. 20E+03 3.57E+03 2. 41E+03 1.52E+03 1. 10E+03 1.15E+03 9. 07E+02 7.52E+02 3.59E+02 1.38E+02 3.70E+01 1.00E+01 1.00E+00 O COE+00 O OCE+00 0. CCE+00
1.05E+02 9.44E+02 2. 31E+03 2. 41E+03 1.99E+03 1.63E+03 1. 10E+03 1.36E+03 1.03E+03 1.06E+03 5. 11E+02 2. 26E+02 5. 80E+01 2. 60E+01 9. 00E+00 2. 00E+00 1.00E+00 O OCE+CO
$.67E+02 1.52E+03 2. 73E+03 2. 62E+03 1. 63E+03 1. 63E+03 1. 63E+03 1. 31E+03 9. 22E+02 5. 94E+02 3. 00E+02 1.58E+02 5. 10E+01 1. 80E+01 5.00E+00 2. 00E+00 O. QOE+00 O. COE+00
2. 62E+02 2. 62E+03 5. 35E+03 5. 35E+03 4. 20E+03 3. 15E+03 1.99E+03 1, 63E+03 8.86E+02 6.38E+02 3.25E+02 1.44E+02 7.40E+01 5.20E+01 1.10E+01 8.00E+00 1.00E+00 2. 00E+00
1.05E+02 1.57E+03 2. 62E+03 2. 36E+03 1.84E+03 8. 92E+02 9. 97E+02 6. 82E+02 8. 03E+02 5. 29E+02 2. 52E+02 9. 40E+01 2. 50E+01 6. 00E+00 1.00E+00 O COE+Q0 O OCE+Q0 O CCE+Q0
13.67E+02 2. 89E+03 8.50E+03 6. 98E+03 5. 82E+03 2.57E+03 1. 63E+03 8.39E+02 1.07E+03 7. 81E+02 4.07E+02 2. 09E+02 9.50E+01 3. 50E+01 1.40E+01 4.00E+00 O OCE+00 O. OCE+00
'4.93E+03 6.82E+03 5. 40E+03 4. 35E+03 1.94E+03 1.73E+03 7,87E+02 8.92E+02 5. 22E+02 3. 98E+02 2. 71E+02 1.75E+02 9. 10E+01 3.80E+01 1.40E+01 1.60E+01 1.00E+00 1.00E+0C
"5, TTE+02 6. 30E+02 2. 57E+03 2. 94E+03 2.57E+03 2. 26E+03 1.84E+03 9. 44E+02 8. 26E+02 4.32E+02 1.56E+02 5. 70E+01 1.70E+01 1.40E+01 1.00E+01 1.80E+01 0. 00E+Q0 0. COE+Q0
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TABLE B2. PARTICLE COUNT FREQUENCY DI STRI BUTI ON BY SI ZE RANGE. REPLI CATE 1.

SEQ

[N
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EXP

111

111
122
122
120
120
108
108
112
112
109
109
106
106
124
124
121

121

101

101

115
116
116
104
104
110

114
114
103
103
115

SAVPLE
LOCATI ON
0.10
uP O OCE+QO 8.
DN 6.97E-03 1.
UP QO OOE+00 6.
DN O OCE+Q0 1.
UP  4,83E-03 1.
DN 9.47E-03 1
uP - 1.31E-02 2
DN 6.01E-02 2
uP  7.35E-03 2
ON 5/ 31E-02 1
U 1.79E-02 3
DN 7.96E-02 2
UP  4.83E-02 5
DN 7.50E-02 1
UP 18, 01E-03 1
DN r4,73E-02 6
P 0 OO0E+00 3
DN 1.16E-02 8
UP <9, 19E-03 6
DN @2 44E-02 9.
UP - 3.20E-02 7
DN <6.73E-02 3
uUP 1.61E-02 5
DN <9, 95E-02 2
UP  3.44E-02 4
DN 3.70E-02 4
UP  18.67E-03 8
DN 7.58E-03 3
UP i4 62E-03 1
dn  :3.88E-03 4
uP 1,12E-02 2
DN (O OCE+00 2
UP  <6.36E-03 2.

0.15

05E- 03
22E-01
25E-02
56E-01
93E- 02

.02E-01
. 61E-02
.40E-01
. 94E- 02
. 70E-01
. 59E- 02
.T77E-01
. 27E-02
. 10E-01
.04E-01
. 57E-02
. 68E- 02
. 09E- 02
. 43E-02

78E-02

.31E-02
.07E-01
. 22E-02
.39E-01
. 30E-02
. 49E- 02
. 67E-03
. 38E-02
. 39E-02
. 94E-02
. 25E- 02
. 7T9E-02

55E- 02

AVERAGE PARTI CLE DI AVETER | N M CROVETERS
0.21 0.30 0.42 0.59 0.84 1.18 1.67 2.37 3.35 4.74 6.70 9.48 13.40 18.95 26.80 37.90

7.24E-02 1.21E-01 1.29E-01 1.93E-01 1.21E-01 9.66E-02 1.50E-01 7.50E-02 2.47E-02 7, 36E-03 1.99E-03 4. 60E-04 1.53E-04 3.07E-04 O OOE+QO O. OCE+00
3.17E-01 2. 44E-01 1.36E-01 9.06E-02 4.53E-02 1.39E-02 1.73E-02 4.45E-03 1.59E-03 7.30E-04 2. 66E-04 1.99E-04 1, 33E-04 O OOE+0O O. OOE+00 O. OOE+CO
6.25E-02 1.41E-01 2.07E-01 1.37E-01 1.02E-01 1.09E-01 8.10E-02 6.72E-02 2.35E-02 6. 25E-03 1.49E-03 2. 98E-04 O OCE+QO 7.44E-05 O OOE+00 O OCE+CO
3.39E-01 2.61E-01 1.40E-01 5.84E-02 1.56E-02 7.79E-03 1.54E-02 4.60E-03 1.34E-03 7.42E-04 7.42E-05 2.97E-04 O OOE+00 O OCE+00 O OCE+00 O OOE+00
1.11E-01 1.25E-01 1.35E-01 1.50E-01 1.40E-01 1.01E-01 9.52E-02 8.24E-02 2.65E-02 7.73E-03 1.38E-03 9.20E-05 9. 20E-05 O OCE+00 O OCE+00 O. OCE+00
3.66E-01 3.24E-01 1.06E-01 5.11E-02 1.52E-02 7.58E-03 1.34E-02 3.68E-03 1.12E-03 3. 25E-04 1.44E-04 3.61E-05 O OOE+00 O OCE+00 3. 61E-05 O OCE+00
6.10E-02 1.26E-01 1.13E-01 1.79E-01 1.96E-01 1.18E-01 9.64E-02 4.77E-02 1.83E-02 4. 98E-03 5. 81E-04 1. 66E-04 O OCE+00 O. OCE+0CO O OOE+QO O. CCE+00
2. 75E-01 2. 00E-01 9.52E-02 6.51E-02 2.50E-02 2.00E-02 1.12E-02 4.30E-03 1.81E-03 4. 77E-04 3.82E-04 9.55E-05 O OOE+00 O OCE+00 O. OOE+CO O. CCE+00
8.82E-02 1.10E-01 1.25E-01 2.28E-01 1.54E-01 6.61E-02 1.07E-01 5.18E-02 2.21E-02 7.15E-03 2. 66E-03 2. 80E-04 O OCE+00 O OCE+00 O OOE+00 O COE+00
2.65E-01 2.34E-01 1.38E-01 6.37E-02 3.19E-02 1.06E-02 1.38E-02 7.89E-03 5.06E-03 2. 23E-03 1.42E-03 2.43E-03 6. 07E-04 O OCE+00 2. 02E-04 O. OCE+00
1.26E-01 1.55E-01 2.15E-01 1.32E-01 9.57E-02 8.97E-02 8. 27E-02 3. 70E-02 1.03E-02 2. 39E-03 4.56E-04 1. 14E-04 O OCE+00 O OCE+00 O OOE+QO O. CCE+00
3.60E-01 1.84E-01 6.12E-02 2. 22E-02 6. 89E-03 3. 06E-03 4. 38E-03 8. 61E-04 2. 92E-04 1.60E-04 5. 84E-05 1. 46E-05 O OOE+Q0 O OCE+00 O. OCE+00 O OCE+Q0
1.32E-01 1.05E-01 1.58E-01 1.32E-01 1.23E-01 1.32E-01 5.48E-02 3.57E-02 1.70E-02 6.27E-03 2. 43E-03 5. 85E-04 4. 18E-04 8. 36E-04 8.36E-05 O OCE+00

1.35E-01 2.11E-01 2.02E-01 1.35E-01 5.06E-02 4.22E-02 1.33E-02 1.32E-02 6. 75E-03 3.3aE-03 1. 13E-03 4. 82E-04 1.61E-04 O OCE+00 O OCE+0O O. OCE+00
2.20E-01 1.92E-01 1.24E-01 1.32E-01 5.21E-02 5.61E-02 3.91E-02 3.35E-02 2. 09E-02 9. 70E-03 5. 58E-03 1. 45E-03 3. 05E-04 O OCE+Q0 O. OCE+00 O OCE+0O
1.42E-01 1.47E-01 1.16E-01 1.52E-01 1.10E-01 7.09E-02 6.01E-02 4. 40E-02 2.39E-02 1.18E-02 6. 16E-03 2.55E-03 4.51E-04 O OOCE+00 O OCE+00 O. OCE+00
1.27E-01 1.92E-01 1.64E-01 1.43E-01 9.81E-02 5.72E-02 8.02E-02 6. 48E-02 2. 44E-02 9. 20E-03 2.57E-03 1. 01E-03 1.56E-04 7.79E-05 O OCE+0O O. OCE+00
3.39E-01 3.06E-01 1.58E-01 4.24E-02 1.35E-02 9.63E-03 1.92E-02 1.25E-02 4.33E-03 1.87E-03 2.94E-04 2. 94E-04 3.67E-05 O OCE+QO 3. 67E-05 O. OCE+00
1.93E-01 1.47E-01 1.01E-01 1.01E-01 1.01E-01 9.19E-02 8.61E-02 5.67E-02 2.65E-02 1.35E-02 5.87E-03 2. 01E-03 7. 01E-04 O OCE+00 O. OCE+Q0 O. OCE+00
1.96E-01 2.93E-01 1.28E-01 6.72E-02 6. 72E-02 3. 67E-02 4. 40E-02 2. 70E-02 1.25E-02 3. 26E-03 2. 10E-03 3.49E-04 2. 33E-04 1.16E-04 O OCE+00 O. OCE+00
1.55E-01 1.74E-01 1.23E-01 1.10E-01 1.01E-01 6.85E-02 7.54E-02 5.09E-02 2. 41E-02 8.80E-03 3.57E-03 1.04E-03 1. 74E-04 O OCE+00 O OOE+Q0 O OCE+0O
3.10E-01 1.63E-01 5.59E-02 3.08E-02 1.94E-02 1.60E-02 1.28E-02 9.87E-03 4.83E-03 1.85E-03 8. 26E-04 2.83E-04 1.09E-04 O OCE+00 O OOE+00 O. OCE+00
2.09E-01 2.01E-01 1.53E-01 9.64E-02 8.43E-02 5. 62E-02 6. 28E-02 4. 30E-02 1.68E-02 7.12E-03 1.84E-03 1. 07E-03 O OCE+00 O OOE+00 O OCE+0O O. OCE+CO
2. 74E-01 1.64E-01 6.96E-02 4.97E-02 2.49E-02 2.49E-02 2.25E-02 1.79E-02 7.49E-03 4.84E-03 1.61E-03 4. 74E-04 1.90E-04 O OCE+00 O OCE+00 O OOE+00
4.73E-02 1.33E-01 1.85E-01 1.46E-01 1.76E-01 9.89E-02 6.11E-02 4.16E-02 1.99E-02 9. 01E-03 3. 36E-03 8. 19E-04 8. 19E-05 O OOE+00 O OOE+QO O. CCE+00
1.14E-01 1.37E-01 2. 64E-01 2.14E-01 1.06E-01 5.28E-02 1.92E-02 7.75E-03 2.22E-03 7.05E-04 4,53E-04 1.51E-04 1.01E-04 5.03E-05 5. 03E-05 O OCE+00
3.47E-02 1.30E-01 2.43E-01 1.56E-01 1.04E-01 9.54E-02 1. 15E-01 6.80E-02 2.27E-02 9. 26E-03 3. 31E-03 1. 16E-03 1. 65E-04 O OCE+00 O OOE+00 O. CCE+00
1.18E-01 2.36E-01 2.48E-01 1.71E-01 1.01E-01 3.45E-02 3. 61E-02 1.10E-02 1.97E-03 4. 73E-04 2.23E-04 5. 26E-05 2. 63E-05 O OOE+00 O OCE+00 O. OCE+00
7.40E-02 1.90E-01 1.53E-01 1.94E-01 1.11E-01 9.71E-02 9.23E-02 5. 16E-02 1. 46E-02 3.52E-03 9. 69E-04 2. 64E-04 O OOCE+00 O OOCE+0O O OCE+00 O. OCE+00
1. 88E-01 3.00E-01 2.37E-01 1.40E-01 4.51E-02 1.07E-02 2. 11E-02 4. 24E-03 6. 65E-04 1.39E-04 1.02E-04 O OCE+00 O OCE+00 O OOE+0O O. OCE+00 O. COE+00
7.11E-02 1.16E-01 1.27E-01 1.39E-01 1.20E-01 8.98E-02 1.63E-01 9.75E-02 3.09E-02 8. 71E-03 2. 64E-03 3.57E-04 2. 14E-04 O OCE+00 O OCE+00 O OOE+00
8.21E-02 2. 02E-01 2.37E-01 1.69E-01 8.38E-02 3.78E-02 1.31E-01 2.60E-02 2. 66E-03 7.20E-04 4.07E-04 1.57E-04 9.39E-05 O OCE+00 O OOE+00 O. CCE+00
7.64E-02 1.78E-01 1.27E-01 1.78E-01 1.34E-01 7.00E-02 1.19E-01 5.64E-02 1.87E-02 7.89E-03 2. 06E-03 4. 85E-04 1.21E-04 O OCE+00 O OCE+00 O OCE+00

B-5
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TABLE B2. PARTICLE COUNT FREQUENCY DI STRIBUTI ON BY SI ZE RANGE. REPLI CATE 1.

SEQ EXP SAMPLE

#

17
18
18
19
19
20
20
21
21
22
22
23
23
24
24

113
102
102
123
123
118
118
119
119
107
107
117
117
105
105

LOCATI ON

uP

upP

uP

upP

uP

upP

upP

AVERAGE PARTI CLE DI AVETER | N M CROVETERS
0.10 0.15 0.210.30 0.42 0.59 0.8 118 1.67 2.37 3.35 474 6.70 9.48 13.40 18.95 26.80 37.90

1.37E-02 5. 84E-02 1.37E-01 2.46E-01 2. 70E-01 1.67E-01 6.70E-02 1. 20E-02 2.49E-02 3.67E-03 4. 91E-04 1.64E-04 6.55E-05 O OCE+00 3.27E-05 O OCE+00 3. 27E-05 Q CCE+00
0 OCE+00 3.70E-02 7.40E-02 1.30E-01 1.76E-01 1.30E-01 1.30E-01 1.11E-01 1.32E-01 6.10E-02 1.60E-02 3.00E-03 1.23E-03 1.76E-04 1.76E-04 O O0E+00 O CCE+00 O OCE+00
3.67E-03 6.60E-02 2.53E-01 3.78E-01 2.02E-01 6. 60E-02 1. 10E-02 1.83E-03 1.68E-02 1.54E-03 1.75E-04 2.10E-04 6. 99E-05 O OCE+00 0. OCE+00 O QCE+00 O OCE+00 0. OCE+00
0 OCE+00 5.09E-02 1.97E-01 2.29E-01 1.97E-01 1.21E-01 1.06E-01 3.39E-02 3.98E-02 1.73E-02 5.22E-03 1. 70E-03 4.45E-04 4.04E-05 4. 04E-05 4. 04E-05 O COE+00 O OCE+00
8. 14E-03 6.91E-02 1.55E-01 1.71E-01 1.26E-01 1.34E-01 1.02E-01 6.91E-02 7.01E-02 5. 79E-02 2.57E-02 9. 15E-03 2. 64E-03 3. 88E-04 3.10E-04 O OCE+00 0. O0E+00 O CCE+00
1.59E-02 4.77€-02 1.79E-01 1.87E-01 1.23E-01 1.03E-01 7.56E-02 9.15E-02 7.29E-02 6.29E-02 2. 46E-02 1.08E-02 3.64E-03 1.37E-03 7.58E-05 O OCE+00 O OCE+00 O. OOE+00
6. 89E-03 6.89E-02 2. 49-01 2. 62E-01 1.79E-01 1.10E-01 4.41E-02 2. 75E-02 3.33E-02 1.39E-02 3.54E-03 1.31E-03 3.41E-04 1.05E-04 O COE+00 O OCE+00 O.OCE+00 Q CCE+00
3.48E-03 5.57E-02 1.46E-01 2. 37E-01 1.60E-01 1.01E-01 7.32E-02 7.67E-02 6. 02E-02 4. 99E-02 2.38E-02 9. 17E-03 2. 46E-03 6. 64E-04 6. 64E-05 O OCE+00 0. 00E+00 Q. CCE+00
7.10E-03 6.39E-02 1.56E-01 1.63E-01 1.35E-01 1.10E-01 7.46E-02 9.23E-02 6. 95E-02 7. 18E-02 3. 46E-02 1.53E-02 3.92E-03 1.76E-03 6. 09E-04 1.35E-04 6. 77E-05 O OOE+00
2.37E-02 9.83E-02 1.76E-01 1.69E-01 1.05E-01 1.05E-01 1.05E-01 8.47E-02 5.96E-02 3. 84E-02 1.94E-02 1.02E-02 3.29E-03 1.16E-03 3.23E-04 1.29E-04 O 00E+00 O CCE+00
9.83E-03 9.83E-02 2. 00E-01 2. 00E-01 1.57E-01 1.18E-01 7.47E-02 6.09E-02 3.32E-02 2. 39E-02 1.22E-02 5.39E-03 2. 77E-03 1.95E-03 4.12E-04 3.00E-04 3.75E-05 r. 49E-05
8.21E-03 1.23E-01 2. 05E-01 1.85E-01 1.44E-01 6.98E-02 7.80E-02 5. 34E-02 6. 28E-02 4. 14E-02 1. 97E-02 7. 36E-03 1. 96E-03 4.70E-04 7.83E-05 O COE+00 O OCE+00 O OCE+00
1. 14E-02 8. 96E-02 2. 64E-01 2.17E-01 1.81E-01 7.98E-02 5.05E-02 2. 61E-02 3.33E-02 2.43E-02 1.26E-02 6. 49E-03 2. 95E-03 1.09E-03 4. 35E-04 1.24E-04 O CCE+00 O OCE+00
1. 74E-01 2. 40E-01 1.90E-01 1.53E-01 6.84E-02 6.10E-02 2. 77E-02 3.14E-02 1.84E-02 1.40E-02 9.55E-03 6. 16E-03 3. 21E-03 1. 34E-03 4. 93E-04 5. 64E-04 3. 52E-05 3. 52E-05
3.64E-02 3.97E-02 1.62E-01 1.85E-01 1.62E-01 1.42E-01 1.16E-01 5.96E-02 5.21E-02 2. 73E-02 9. 84E-03 3.60E-03 1.07E-03 8.83E-04 6.31E-04 1. 14E-03 O O0E+00 O CCE+00
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TABLE B3. PARTICLE MASS FREQUENCY DI STRI BUTI ON BY SI ZE RANGE. REPLI CATE 1.

SEQ# EXP« SAMPLE

[ e e e el ol o o = =
~NOoO O U U DRNWWNRNRERROO®©I®©®OOWN~NODODU D DNWWRNN =

111 UP 0. 00E+00 3.

122
122
120
120
108
108
112
112
109
109
106
106
124
124
121
121
101
101
115
115
116
116
104
104
110
110
114
114
103
103

LOCATI ON AVERAGE PARTI CLE DI
0. 30

0.10 0.15 0.21

66E-06 9.31E-05 4.39E-04 1.
11E-03 6. 77E-03 1.
8.
. 14E-02
. 45E- 04

111 DN 8.55E-06 4. 23E-04
UP O OCE+QO 4. 69E- 05
DN O OCE+QO 8. 53E- 04
UP 1.27E-06 1.43E-05
DN 1.08E-05 3.29E-04
UP 5.03E-06 2.84E-05
DN 1.37E-04 1.56E-03
UP 2. 06E-06 2.34E-05
DN 7. 15E-06 6.47E-05
UP 1.02E-05 5. 79E-05
DN 7.78E-04 7.66E-03
UP 4.65E-06 1.44E-05
DN 4. 08E-05 1.67E-04
UP 1.47E-06 5. 40E-05
DN 6. 49E-06 2. 55E-05
UP O OOE+QO 2. 03E- 05
DN 7.33E-06 1.45E-04
UP 1.17E-06 2.32E-05
DN 7.39E-06 8. 36E-05
UP 6. 71E-06 4. 34E-05
DN 5. 61E-05 7. 23E-04
UP 4. 73E-06 4. 34E-05
DN 4. 45E-05 3. 02E- 04
UP 8.28E-06 2.93E-05
DN 1. 78E-05 6. 10E-05
UP 1.68E-06 4. 75E-06
DN 1.10E-05 1.38E-04
UP 1.87E-06 1.58E-05
DN 1. 36E-05 4.92E-04
UP 2. 14E-06 1.21E-05
DN O OOE+QO 5. 07E- 05
UP 1. 65E-06 1.87E-05

113

3.
1.
5.
2
3
1
5
1
2
5
2
1
5
3
1
1
1.
1
4
2
2
4
9
9
4
5
1
2
5
1
4
1

33E-04
25E-03

. 33E- 04
. 32E-03
. 88E-04
. 04E-03
. 98E- 04
. 86E-04
. TAE-04
. 82E-02
. 01E-04
. 80E- 04
. 23E-04
. 56E- 04
. 98E- 04

72E-03

. 97E-04
. T3E-04
. 61E-04
. 07E-03
. 91E-04
. 80E- 04
. 10E-05
. 36E-04
. 37E-05
. 36E-03
. 39E-04
. 29E-03
. 08E- 04
. 22E-04
. 59E- 04

45E- 04

33E-03
10E- 03
04E- 02
01E-04
12E- 04
01E-03
06E- 02
30E-04
56E-03
98E- 04
57E-04
49E- 04
40E- 03
24E-04
01E-03
25E-04
08E- 03
34E-03
66E- 03
26E-04
49E- 03
70E-04
73E-03
73E-03
39E- 02
00E-O4
93E-03

. 05E-03

0.42

0.59

32E-03 5. 61E-03 9. 93E-03
07E-02 2.01E-02 2.85E-02

52E-03
T4E-02
27E-03
72E-03
79E- 03
39E- 02
25E-03
19E- 03
87E-03
83E- 02
T4E-04
96E- 03
46E- 03
02E-03
04E-03
42E-03
25E-04
48E-03
66E- 03
98E- 03
87E-03
00E-03
85E-03

. 12E-03
. 01E-03
. 29E-02
. 94E-03
. 32E-02
. 55E-03
. T1E-03

6.
2. 05E-02
7.11E-03
1. 05E- 02
1. 24E-02
2. 70E-02
1. 16E-02
1. 55E- 03
1. 36E-02
3.93E-02
2. 30E-03
1.31E-02
4, 39E- 03
3. 79E-03
5. 06E-03
4,
2
3
4
4
5
4
6
1
5
4
1
8
4

57E-03

87E-03

. 33E-03
. 68E-03
. 17E-03
. 65E-03
. 13E-03
. 03E-03
. 37E-03
. 86E- 02
. 47E-03
. 4TE-02
. 42E-02
. 88E-02
. TTE-03
1.

97E-02

11E-03 8. 37E-03

1.

1
1
8
3
2
2
2
2
3
6
1
4
7
9
4,
6
1
1
8
1
5
2
2
1
7
2
8
1
2
1

ANETER
0.84 1.18 1.67
2.25E-02 9. 84E-02
2.48E-02 8. 68E-02
38E-02 4.21E-02 8.81E-02
.54E-02 2.18E-02 1.22E-01
. 88E-02 3.85E-02 1.02E-01
.82E-03 1.25E-02 6.22E-02
. 86E-02 6.55E-02 1.52E-01
.93E-02 6.63E-02 1.05E-01
.22E-02 2.69E-02 1.24E-01
. 20E-03 2.07E-03 7. 60E- 03
.80E-02 7.42E-02 1.94E-01
.45E-02 4.34E-02 1.75E-01
. 06E-03 1.84E-02 2. 16E-02
.39E-02 3.28E-02 2.94E-02
.89E-03 1.49E-02 2.94E-02
. T6E-03 1.41E-02 3.38E-02
.81E-03 1.62E-02 6.42E-02
38E-03 8. 85E-03 5. 00E-02
.60E-03 1. 70E-02 4. 50E-02
.04E-02 1. 60E-02 5. 45E-02
. 08E-02 2.08E-02 6. 48E-02
. 27E-03 1.93E-02 4.38E-02
. 27TE-02 2.40E-02 7.57E-02
. 7T0E-03 1.61E-02 4.12E-02
.17E-02 3. 45E-02 6. 02E-02
. 60E-02 3.67E-02 3.78E-02
.03E-02 2. 67E-02 9.09E-02
.50E-02 7.21E-02 2. 14E-01
.29E-02 5.67E-02 1.52E-01
.11E-02 5. 43E-02 3.05E-01
.17E-02 2.48E-02 1.27E-01
. 7T5E-02 3.51E-02 3.43E-01

. 78E-02 2.63E-02 1.26E-01

1.

4
1
1
2
1
2
1
1

2.37

. 40E-01
. 33E-02
.07E-01

1
6
2
1.03E-01
2.51E-01
4. 85E-02
2.13E-01
1.14E-01
1.69E-01
1.23E-02
2.45E-01
9.
3
8
7
6
1
9
8
9
1
9
1
9

75E- 02

. 99E- 02
. 20E-02
. 10E-02
. 99E- 02
.47E-01
.21E-02
. 37E-02
. 46E- 02
. 24E-01

. 53E-02
.47E-01
. 29E-02

16E-01
. 31E-02
.52E-01
. 85E-01
.41E-01
. 73E-01
. 15E-01
.93E-01
. 70E-01

PO NP ORPORPRRPPRPPPORPRPRRPOOORNMDMNMNENBEDNDOND O

3.35

. 30E-01

41E-02
05E-01
48E-02
28E-01
17E-02
31E-01
36E-01
04E-01
23E- 02
92E-01
35E- 02
36E- 02
19E-01
26E-01
08E-01
56E-01
01E-02
11E-01
23E-01
66E-01
32E-01
62E-01
10E-01
57E-01

. 49E- 02
.44E-01
. 33E-02
.93E-01
. 66E- 02
.93E-01
. 60E- 02
. 59E-01

I N M CRAOVETERS

4.74

.10E-01
. 31E-02

54E-01
33E-01
88E-01
42E-02
78E-01
01E-01
86E-01
78E- 02
27E-01
45E-01
60E- 02
68E-01
65E-01
50E-01
66E- 01
10E-01
59E-01
14E-02
71E-01
43E-01
94E-01

.01E-01
.01E-01
. 14E-02
. 66E-01
. 34E- 02

32E-01

. 52E- 02
.54E-01
. 28E-02 6.
.90E-01 1.40E-01

8
8
1
3
9
4
5
2
1
5
6
1
6
1
2.
2
1
4
1
1
1
1
1
1
2
5
1
8
1
9

6.70

. 40E-02
. 54E-02
. 04E-01
. TTE-02
. 49E- 02
. 30E-02
. 86E-02
. 29E-01
. 96E-01
. 00E- 02
. 82E-02
.50E-01
. 13E-02
. 58E-01

68E-01

. 22E-01
.32E-01
. 89E- 02
. 96E-01
. 66E-01
. 96E-01
.81E-01
.42E-01
. 89E-01
.12E-01
. T0E-02
. 68E-01
. 46E- 02
.03E-01
. 37E-02
1.

32E-01
85E- 02

9. 48

5. 48E-02
1.81E-01
5. 86E- 02
4. 26E-01
1. 79E- 02
3. 04E-02
4. 74E-02
1.62E-01
5. 83E-02
2.43E-01
4.83E-02
1. 06E-01
4. 18E-02
1.92E-01
1.97E-01
2.60E-01
1.47E-01
1.38E-01
1.90E-01
7. 83E-02
1.63E-01
1. 75E-01
2.34E-01
1.57E-01
1.46E-01
5. 38E-02
1. 66E-01
5. 63E-02
7.91E-02

13. 40 18.95 26.80 37.90
5.17E-02 2. 92E-01 O COE+00 O OCE+00
3.42E-01 0. 00E+00 O COE+00 O. OCE+Q0
0 OCE+00 1.17E-01 O OCE+QO O OCE+Q0
0. OCE+00 O, C0E+00 O O0E+C0 0. OCE+00
5.06E-02 O OCE+Q0 O CCE+C0 O OCE+00
O OCE+00 O OCE+QO 6. 88E-01 O OCE+QO
0. COE+CO O OOE+00 O OCE+00 0. COE+C0
0. OCE+C0 O. COE+00 O 0OE+00 O OCE+00
0. OCE+00 O, COE+00 O OOE+00 O, OCE+00
1.72E-01 O OCE+QO 4.58E-01 O OCE+Q0
0. OCE+00 O, COE+00 O OOE+C0 0. OCE+00
0. OCE+C0 O. COE+C0 O 0OE+00 O OCE+00
8. 45E-02 4.78E-01 1.35E-01 O OCE+QO
1.81E-01 O CCE+CO O OOE+00 O. OCE+QO
1.17E-01 O OCE+QO O COE+C0 O OCE+Q0
1. 30E-01 O OCE+QO O COE+C0 O OCE+Q0
6. 38E-02 9. 03E-02 O OOE+O0 O OCE+00
4. 89E-02 O OCE+00 3.91E-01 O OCE+QO
1.87E-01 O OCE+CO O OOE+00 O. OCE+Q0
1.48E-01 2. 09E-01 O OOE+00 O. OCE+Q0
7.67E-02 O OCE+CO O OOE+00 O. OCE+Q0
1. 90E-01 O OCE+00 O OCE+00 O OCE+00
0. OCE+00 O. OCE+00 O 0OE+00 O OCE+C0
1. 78E-01 O OCE+CO O OOE+00 O. OCE+Q0
4. 13E-02 O OCE+00 O OCE+Q0 O. OCE+C0
1.01E-01 1.43E-01 4.06E-01 O COE+CO
6. 71E-02 O OCE+Q0 O OCE+CO O COE+00
7.97E-02 O OOE+Q0 O OOE+Q0 O OCE+00
0. OCE+00 O. COE+00 O OOE+00 O OCE+C0

O OCE+00 O OCE+00 O OCE+00 O OCE+00 O OCE+00

5. 04E-02
7. 45E-02
9. 34E-02

8. 55E-02 O OCE+QO O CCE+CO O COE+00
1. 26E-01 O CCE+CO O OCE+00 O. OCE+Q0
6. 60E- 02 O OCE+00 O COE+Q0 O O0E+Q0
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TABLE B3. PARTICLE MASS FREQUENCY DI STRIBUTI ON BY SI ZE RANGE. REPLI CATE 1.

SEQ# EXP# SAMPLE
LOCATI ON AVERAGE PARTI CLE DI AMNETER I N M CROVETERS

17 113
18 102
18 102
19 123
19 123
20 118
20 118
21 119
21 119
22 107
22 107
23 117
23 117
24 105

0.10 0.15 0.21 0.30 0.42 0.59 0.8 1.18 1.67 2.37 3.35 474 6.70 9.48 13.40 18.95 26.80 37.90

DN 1.50E-05 1.80E-04 1.20E-03 6.06E-03 1.88E-02 3.29E-02 3.74E-02 1.90E-02 1.11E-01 4.63E-02 1.76E-02 1.65E-02 1.87E-02 O OCE+00 7.49E-02 O OCE+00 5.99E-01 O OCE+00

WP

0 OCE+00 3. 33E-05 1.88E-04 9.33E-04 3.58E-03 7.46E-03 2. 11E-02 5.12E-02 1.72E-01 2.25E-01 1.67E-01 8.85E-02 1.03E-01 4.16E-02 1.18E-01 O OOE+00 O OCE+00 O QCE+00

DN 2.11E-05 1.07E-03 1.16E-02 4.91E-02 7.42E-02 6.86E-02 3.24E-02 1.53E-02 3.96E-01 1.02E-01 3.29E-02 1.12E-01 1.05E-01 O OOE+Q0 O QCE+00 Q. CCE+00 Q. OCE+00 O QCE+Q0
UP O OCE+Q0 1.10E-04 1.21E-03 3.96E-03 9.65E-03 1.67E-02 4. 15E-02 3.76E-02 1.25E-01 1.54E-01 1.31E-01 1.20E-01 8. 91E-02 2. 29E-02 6. 48E-02 1.83E-01 O CCE+00 O OCE+00

DN
P
DN
WP
DN
P
DN
P
DN

1.82E-06 4.38E-05 2. 77E-04 8.66E-04 1.81E-03 5.44E-03 1.17E-02 2. 24E-02 6.43E-02 1.50E-01 1.88E-01 1.90E-01 1.55E-01 6.44E-02 1.46E-01 O COE+CO O COE+00 O CCE+00
3.08E-06 2.61E-05 2. 77E-04 8. 18E-04 1.53E-03 3.62E-03 7.49E-03 2.56E-02 5. 77E-02 1.41E-01 1.56E-01 1.94E-01 1.85E-01 1.96E-01 3.08E-02 O CCE+00 O CCE+CO Q. COE+CO
8.56E-06 2. 42E-04 2. 48E-03 7.36E-03 1.42E-02 2.48E-02 2.80E-02 4. 96E-02 1.69E-01 2. 00E-01 1.44E-01 1.51E-01 1.11E-01 9.68E-02 O COE+00 O COE+00 O GCE+00 Q. CCE+00
8.90E-07 4.03E-05 2.99E-04 1.37E-03 2.62E-03 4.67E-03 9.57E-03 2. 83E-02 6. 30E-02 1.48E-01 2. 00E-01 2. 17E-01 1.65E-01 1.26E-01 3.56E-02 O CCE+00 O OCE+00 O. OCE+00
7.54E-07 1.92E-05 1.33E-04 3.92E-04 9.16E-04 2. 11E-03 4.05E-03 1.42E-02 3.02E-02 8.83E-02 1.20E-01 1.50E-01 1.09E-01 1.38E-01 1.36E-01 8.52E-02 1.21E-01 O OCE+00
4.20E-06 4.92E-05 2.50E-04 6.79E-04 1.19E-03 3.37E-03 9.53E-03 2. 17E-02 4. 32E-02 7.87E-02 1.12E-01 1.68E-01 1.53E-01 1.53E-01 1.20E-01 1.36E-01 O OCE+00 O OCE+00
9.38E-07 2.65E-05 1.53E-04 4.33E-04 9.61E-04 2. 04E-03 3, 65E-03 8. 42E-03 1.30E-02 2. 64E-02 3. 81E-02 4. 77E-02 6. 94E-02 1.38E-01 8.25E-02 1.70E-01 6.00E-02 3.39E-01
2.54E-06 1.08E-04 5.08E-04 1.29E-03 2.84E-03 3.90E-03 1.23E-02 2.39E-02 7.96E-02 1.48E-01 2.00E-01 2. 11E-01 1.59E-01 1.08E-01 5.07E-02 O OCE+00 O OCE+00 O OCE+Q0
2.40E-06 5.33E-05 4. 44E-04 1.03E-03 2.43E-03 3. 04E-03 5.44E-03 7.93E-03 2. 86E-02 5. 91E-02 8. 71E-02 1.26E-01 1.63E-01 1.69E-01 1.92E-01 1.55E-01 O OCE+CO O COE+CO

UP 1.80E-05 7.02E-05 1.57E-04 3.59E-04 4.52E-04 1.14E-03 1.47E-03 4.70E-03 7.78E-03 1.68E-02 3.23E-02 5.90E-02 8. 68E-02 1.03E-01 1.07E-01 3.46E-01 6.11E-02 1.73E-01
24 105 DN 3.51E-06 1.08E-05 1.25E-04 4.05E-04 1.00E-03 2.48E-03 5, 72E-03 8. 32E-03 2. 06E-02 3.05E-02 3. 11E-02 3.21E-02 2. 71E-02 6. 32E-02 1.28E-01 6.50E-01 O COE+CO QO COE+C0
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TABLE B4. PARTICLE COUNTS BY SIZE RANGE. REPLI CATE 2.

SEQ EXP SAMPLE

# # LOCATI ON AVERAGE PARTI CLE DI AMETER I N M CROVETERS
0.100.150.21 0.30 0.42 0.59 0.84 118 L67 231 3.3 44 6.10 948 LA BB 2680

67E+02 8. 92E+02 1. 15E+03 1.89E+03 1. 26E+03 1. 05E+03 8. 39E+02 6. 30E+02 9. 50E+02 5. T5E+02 2, 51E+02 6, T0E+01 1. 50E+01 4, 00E+00 0.00E+00 Q. OCE-f 00 0. 0CE+00
62E+02 2. 10E+02 1. 21E+03 1.5TE+03 1. 31E+03 9. 44E+02 1. 5TE+02 5. 25E+01 2. 30E+02 6. 50E+01 2. 60E+01 6. 00E+00 3. 00E+00 L. 00E+00 O QCE+00 Q QCE+00 L. 00E+00
20E+02 5. 25E+02 9. 97E+02 1. 15E+03 1. 36E+03 1. 68E+03 1. 52E+03 7. 34E+02 1. 03E+03 5. 34E+02 2. 03E+02 5. 60E+01 1. 30E+01 4. 00E+00 Q OCE+00 Q QCE+00 O QCE+)(
25E+02 1. 42E+03 2. 94E+03 4. 35E+03 3. 46E+03 1. 42E+03 4. T2E+02 5. 25E+01 2. 61E+02 7. 50E+01 1. 50E+01 8. 00E+00 3. 00E+00 1. 00E+00 Q QCE+00 Q QCE+00 O QCE+)(

25 144 Uszi

¢

8(Xf+00 2. 10E+02 4. 20E+02 7.87E+02 1. 10E403 1. 20F+03 7, 87E+02 5. TTE+02 5. 82E+02 3. 16E+02 9. 80E+01 2. 50E+01 5. 00E+00 1. 00E+00 O QCE+00 Q QOE+00 Q1 QOE+00
5.

L

0

3

25 144 DN
26 127 \P
26 127 N
21 130 P
27 130 DN
28 142 \P
28 142 DN
29 131 (P
29 131 DN

LP

DN

U

15E+02 4. 20E+02 1. 63E+03 2. 15E+03 1. 78E+03 5. TTE+02 3, 67E+02 1. 05E+02 6.50E+01 3, 70E+01 1. 70E+01 5. 00E+00 1. 00E+00 O CCE+00 0. 0CE+00 Q QCE+00 Q. QCE+00
25E+01 5. 25E+01 3, 15E+02 2. 62E+02 3, 67E+02 3. 15E+02 6. 30E+02 4. 20E+02 1. 60E+02 L. 10E+02 5. 70E+01 L. 70E+01 7.00E+00 4. 00E+00 1. 00E+00 Q. QCE+00 Q. QCE+00
05E+02 5. 25E+02 7. 34E+02 8. 39E+02 6. 30E+02 7.87E+02 3. 15E+02 2. 10E+02 4. 20E+01 2. 90E+0L 1. 60E+01 L. 20E+01 3, 00E+00 0. OCE+00 1. 00E+00 Q. QCE+00 O OCE+00
(CE+00 5. 25E+01 7. 34E+02 6. 0E+02 9. 44E+02 9. 9TE+02 1. 47E+03 9. 97E+02 4. 24E+02 3, 27E+02 1. 35E+02 3. T0E+01 9. 00E+00 1. 00E+00 L. 00E+00 O CCE+00 0. QCE+00
15E+02 7. 34E+02 1.57E+03 1. 99E+03 1. 68E+03 L. 15E+03 4. 72E+02 1. 57E+02 8. 10E+01 3. 20E+01 2. T0E+01 1, 10E+0L 4. 00E+00 6. 00E+00 2. 00E+00 Q. QCE+00 O QCE+00
62E+02 3. 15E+02 3. 67E+02 8. 39E+02 1. 68E+03 1. 42E+03 6. 82E+02 7. 34E+02 7. 14E+02 4. 38E+02 1. T2E+02 4, 20E+01 L. 60E+01 3. 00E+00 0. OCE+00 O CCE+00 0. QCE+00
20E+02 1, T3E+03 2.57E+03 2. 10E+03 1. 21E+03 7. 34E+02 4. 20E+02 4. 20E+02 4. 61E+02 1. 86E+02 6. 20E+01 3. 00E+0L L. 10E+01 3. 00E+00 L.00E+00 O QCE+00 Q QOE+00
62E+02 3. 67E+02 9. 97E+02 2. 10E+03 1. 94E+03 1.57E+03 L. 15E+03 1 10E+03 9. 32E+02 6. 76E+02 3. 53E+02 1, 42E+02 5. T0E+01 1. 60E+01 8. 00E+00 O CCE+00 Q. QCE+00
J0E+02 9. 44E+02 1. 5TEH03 2. 36E+03 0. 44E+02 8. 92E+02 2. 10E+02 2. 10E#02 9. 00E+0L 6. 0001 3.50E+01 L. 60E+01 5. 00E+00 3. 00E+00 O COE#00 Q QOE+00 Q OCE+00
25E+01 8. 39E+02 2. 26E+03 2. 20E+03 1. 73E+03 1.99E+03 L. 26E+03 1. 10E+03 L. 29E+03 7.28E+02 2. 27E+02 5. 90E+01 2. 50E+01 1. 00E+00 0. OCE+00 O QCE+00 Q. OCE+00
05E+02 4. 72E+02 2. 41E+03 4.93E+03 2. 36E+03 1. 68E+03 2. 62E+02 2. 62E+02 3. 98E+02 2. 15E+02 1. 19E+02 3. T0E+0L 7. 00E+00 5. 00E+00 1. 00E+00 0. 0CE+00 Q 00E+QD
156407 9. 44E+02 2. 20E+03 2. 83E+03 2. 83E+03 1. B4E+03 1. 68E+03 L. 15E+03 1.05EH03 7. 17E+02 3. 20E+02 1. 35E+02 4. 80E+01 6. 00E+00 3. 00E+00 L 00E+Q0 0 Q0E+(Q0
B7E+02 5.09E+03 1. 04E+04 8. 18E+03 4. 41E+03 1. 57E+03 4. T2E+02 3. 15E+02 2. 0TE#02 1. BOE#02 8. T0E+01 4. 10E+01 1. 30E+01 4. 00E+00 3. 00E+00 0 0CE+00 Q QOE(0
25E+01 1 57E+02 1. 10E+03 2. 36E+03 2. T3E03 2. 20E+03 1. 47E+03 1. 21E+03 1. 28E+03 8. 15E+02 3. 08E+02 9. 80E+01 2. 20E+01 6. 00E+00 Q CCE+00 Q. QCE+00 0, COE+00
STE02 4. 20E+02 1. 15E+03 2. 68E+03 2. 6BE+03 1. 42E+03 3. 67E+02 5. 25E+02 3. 11E+02 1. B2E+02 5. 60E+01 2. TOE+01 1. 20E+01 2. 00E+00 O CE#00 Q OCE+00 0 0CE+QD
OCE+Q0 8. 92E+02 2. 05E+03 3. 31E+03 1 TEH03 1.52E+03 1. 20E03 7. 34E+02 9. 65EH02 5. 0TE+02 1. 62E+02 5. 60E+01 1. 30E#01 5. 00E+Q0 5. 00E+00 Q. OCE+00 O QOEH(0
05E+02 2. 83E+03 . 46E+03 4. 62E+03 2. 26E+03 4. 20E402 6. 82E+02 1. 05E+02 1 94E+02 1.57E+02 6. 80E+01 2. 30E+01 9. 00E+00 4. 00E+00 L. 00E+00 O QCE+00 Q. QE+QD

30125 P 2
5.
2
4
)
L
3
[}
)
L
?
é 10E+02 6. 82E+02 1. 52E+03 2. T8E+03 2. 26E+03 1. 52E+03 1. 10E+03 9. 97E+02 1. 05E+03 6. T7E+02 2. 46E+02 8. 10E+01 3. 00E+01 4. 00E+00 5. 00E+00 O OCE+O0 O OCE+)(
5.
0
0
L
3.
9.
0
2.
L

30 125
31129 (P
31 129 DN
32 140 (P
32 140 DN
33 128 (P
33 128 DN
34 136 (P
34 136 DN
3H 139U
35 139 DN
36 137 (P
36 137 DN
37 141 (P
37 141 DN
38 146 (P
38 146 DN
39 145 P
DN
U

o

25E+01 6. 82E+02 2. 20E+03 2. 41E+03 1. 15E+03 2. 62E+02 3, 67E+02 5. 25E+01 1. 29E+02 9. 10E+01 4. 10E+01 2. 80E+01 9. 00E+00 L. 00E+00 Q. QE+Q0 Q. QCE+C0 O QE+D
25E+01 2. 62E+02 6. 82E+02 7. 34E+02 1. 10E+03 8. 92E+02 4. T2E+02 4. 20E402 7.85E+02 4. 38E+02 1. 22E+02 3. 40E+01 O OCE+00 Q OCE+C0 O OCE+00 O CCE+00 0. QCE+Q0
QCE+QD 5. 25E+01 8. 39E+02 3. 99E+03 5. 35E+03 3, 62E+03 2. 36E+03 9. 97E+02 1. 22E+03 2. 89E+02 6. 30E+01 8. 00E+00 1. 00E+00 O OCE+00 O QCE+Q0 Q QCE+QD O OCE+00
OCE+QO 2. 62E+02 1. 05E+03 1. 15E+03 1. 36E+03 1. 15E+03 4. T2E+02 8. 92E+02 6, T6E+02 4. 85E+02 2. 59E+02 8. 20E+01 2. 50E+01 4. 00E+00 Q OCE+00 O QOE+CO (. 00E+%/
05E+02 6. 82E+02 3. 46E+03 5. 09E+03 5. 4GE+03 4. 14E+03 2. 62E+03 5. 25E+07 2. 63E+02 7. 90E+01 2. TOE+01 3. 00E+00 L. 00E+00 1. 00E+00 Q1 COE+00 O QOEH0D O QOE+

67E+02 2.62E+02 4. T2E+02 1 10E+03 1. 47E+03 1 31E+03 1. 05E+03 7.87E+02 4.68E+02 3. 06E+02 1. 11E+02 3, T0E+01 9. 00E+00 4, 00E+00 0. QE+Q0 0. QCE+Q0 0 QCE+)0
L4E+0D 5. 46E+03 1. 29E+04 1. G4E+04 1. 23E+04 6. 40E+03 1. 78E+03 5. T7E#02 2. 25E+02 8. 50E+01 1. Q0E+01 8. 00E+00 2. 00E+00 QO Q0E+0D O OCE+D 0. OCE+C0 O COE+Q0
QCE+Q0 6. 82E+02 7. 87E+02 1 05E+03 1. 21E+03 1. 42E+03 1. 63E+03 7.87E+02 1. 63E+03 8. 82E+02 2. 83E+02 8, 00E+01 1. 00E+01 3.00E+00 L. 00E+00 L. 00E+00 O QCE+QD
62E+02 7. 34E+02 2. 20E+03 4. 25E+03 4. 62E+03 3, 51E+03 1. 78E+03 3. 67E+02 1. 29E+03 9. 80E+0L 9. 00E+00 O OCE+00 3. 00E+00 Q. CCE+00 0. CCE+00 0. QCE+00 O OCE+)(
05E+02 1. 05E+02 2. 62E+02 7. 87E+02 8. 92E+02 6. 30E+02 9. 97E+02 6. 82E+02 6. 22E+02 4. 13E+02 1. 57E+02 5. 40E+01 L. 30E+01 0. CCE+00 1. 00E+00 O OCE+00 O OCE+QD

39 145

40 126 \P
40 126 DN
41132 P

B_ Qa > L — W P S
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1.67 237 3.3

AVERAGE PARTI CLE DI ANETER | N NI CROHETERS
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TABLE B4. PARTICLE COUNTS BY SI ZE RANGE. REPLI CATE 2.
# LOCATI ON

SEQ EXP SAMPLE
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TABLE 85. PARTI CLE COUMT FRECCEMCY DI STRIBOTiai BY S| ZE RAM i E. REPLI CATE 2.

SEQ EXP SAMPLE

3.3 474 6.70 9.8 1A B 2680

237

118

AVERAGE PMTI CLE DI AVETER | H NI CROHETERS
L.67
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0.4

0.0 0.150.20 0.30
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NEATPAGEINFO:id=D8711179-CF7C-4481-9268-0740768D4E6F


TABLE B5. PARTICLE COUMT FREQUENCY QISTRiaUTIO'l BY SIZE Wlkee. REPLiaTE 2.

SEQ EXP SAMPLE
# LOCATI ON

#

41
42
42
43
43
44
44
45
45
46
46
47
47
48
48

132
135
135
138
138
143
143
148
148
147
147
134
134

133

ON
UP
DN
UpP
DN
UP

AVERAGE PARTI CLE DI AVETER | N H CROMEL ERS
0.10 0.15 0.2 0.30 0.42 0.5 0.84 L18 LT 237 33 4.4 6.0 048 LA BB 2680

2,08E-03 1.25E-02 1. 04E-01 2.45E-01 2. 93E-01 2. 03E-01 8. 92E-02 2. 91E-02 2. 00E-02 2. 22E-03 1.19E-04 1.19€-04 O OCE+00 Q QCE+00 Q QCE+00 3. 96E-05 O QCE+00
8, 21E-03 4. 93E-02 2. 46E-02 9.85E-02 1.23E-01 1.40E-01 1.97E-01 1.23E-01 1.16E-01 8. 12E-02 2.88E-02 7.98E-03 2. 19E-03 O O0E+00 0. 0CE+00 1. 56E-04 Q COE+(0
3.65E-03 4.02E-02 1. 10E-01 2. 74E-01 2. 96E-01 1.72E-01 7.31E-02 7.31E-03 1.95E-02 3. 62E-03 6. 97E-04 2. 79E-04 6.97E-05 Q. CCE+00 0. CCE+00 0. QCE+00 0. OCE+Q0
2.59E-03 4. 14E-02 9.83E-02 2. 22E-01 2. 10E-01 1.45E-01 8. 54E-02 7.50E-02 6. 74E-02 3.51E-02 1.25E-02 3.50E-03 1.48E-03 1.97E-04 2. 96E-04 0. QCE+00 O OCE+Q0
0 O0E+00 1.60E-02 1.23E-01 2.76E-01 2.72E-01 1.26E-01 7.08E-02 2. 51E-02 6. 14E-02 2. 15E-02 5.83E-03 1.96E-03 2. 61E-04 1.31E-04 4.35E-05 0. QCE+00 Q. QCE+Q0
2.60E-02 8.67E-02 1,52E-01 1.95E-01 1.43E-01 1.26E-01 9.10E-02 5.63E-02 6.90E-02 3. 79E-02 1, 18E-02 4, 79E-03 8. 26E-04 3. 30E-04 8. 26E-05 O CCE+00 O QOE+00

PN 19 13603 6. 02E-02 1, 98E-01 2. 98E-01 2, 00E-01 9. 92E-02 5. 69E-02 3. 00F-02 2. 96E-02 L. 35E-02 3. 81E-03 L 24E-03 3. 10E-04 3. 10E-05 3. 10E-05 Q OCE+00 0. COE00

uP

DN

DN
upP
DN
upP
ON

2.35E-02 7.44E-02 1.84E-01 2. 43E-01 1.45E-01 8.22E-02 1. 06E-01 6. 26E-02 4.90E-02 2. 15E-02 7,09E-03 2. 16E-03 2. 24E-04 1.49E-04 1.49E-04 O O0E+00 Q. OCE+00
"4, 84E-02 1.01E-01 2. 14E-01 1.37E-01 8.07E-02 6. 86E-02 1.0LE-01 7.66E-02 7.35E-02 5. 26E-02 2.67E-02 1. 17E-02 5. 31E-03 2. 31E-03 6.92E-04 1.54-04 1, 54E-04
1.99E-02 5.31E-02 9.95E-02 2. 06E-01 1.46E-01 1.19E-01 1.06E-01 1.33E-01 7.07E-02 3.56E-02 7, 33E-03 3. 03E-03 8. 85E-04 2. 53E-04 1.26E-04 0. QCE+00 O OCE+Q0
3.026-02 1.06E-0L L 44E-01 2.80E-01 2.19E-01 1.29E-01 6. 05E-02 O COE+00 L. 95€-02 8. 07E-03 3. 17E-03 1. 01E-03 1. 44E-04 L. 44-04 2. 88E-04 0 COE00 Q. COEHO0
1.49E-02 9.69E-02 1. 12E-01 1.94E-01 1.71E-01 8.94E-02 9.69E-02 6.33E-02 7,32E-02 5. 01E-02 2. 38E-02 9. 87E-03 3. 55E-03 1.07E-03 1. 42E-04 7. 10E-05 O OCE+00
3.12E-03 3.12E-02 1.75E-01 2.81E-01 2.56E-01 1.19E-01 5, 31E-02 2. 19E-02 2.47E-02 1.55E-02 9.29E-03 5. 84E-03 2. T4E-03 1.07E-03 4.76E-04 2.38E-04 Q QCE+00
1.79E-02 5.02E-02 1. 11E-01 1.83E-01 1.79E-01 1.22E-01 8.26E-02 8. 97E-02 7. 44E-02 5. 25E-02 2. 38E-02 8. 89E-03 2. T4E-03 9. 58E-04 4. 10E-04 6. 84E-05 O QCE+00
1.62E-02 9. 18E-02 1.62E-01 4. 21E-01 2. 00E-01 7.56E-02 5. 40E-03 5. 40E-03 9. 37E-03 5. 66E-03 4. 32E-03 1.85E-03 1. 13E-03 1.03E-04 O CCE+00 0. 0CE+00 O CCE+00


NEATPAGEINFO:id=0AE5695A-5A7A-4CF8-AF99-92B35E0B0754


TABLE B6. PARTICLE MASS FRECUENCY DI STRI BUTI ON BY SI ZE RANGE. REPt| CATE 2.

SEQ# EXP# SAVPLE
LOCATI ON AVERAGE PARTI CLE DI AMETER | N M CRAOVETERS
0.10 0.150.21 0.30 0.42 0.59 0.84 1.18 1.67 2.31 3.35 4.74 6.70 9.48 13.40 18.95 26.80

25 144 UP 1.09E-05 7.52E-05 2.75E-04 1.27E-03 2.40E-03 5.66E-03 1.28E-02 2.72E-02 1.16E-01 1.99E-01 2.45E-01 1.85E-01 1.17E-01 8.84E-02 O GOE+00 O OCE+00 O. OCE+00
25 144 DN 1.20E-05 2.71E-05 4.41E-04 1.63E-03 3.84E-03 7.82E-03 3.69E-03 3.47E-03 4.31E-02 3. 44E-02 3. 90E-02 2. 54E-02 3.60E-02 3.39E-02 O OCE+00 O OCE+00 7.67E-01
26 127 UP 1.36E-05 4.80E-05 2.58E-04 8. 45E-04 2.83E-03 9. 84E-03 2.52E-02 3.44E-02 1.37E-01 2.00E-01 2.15E-01 1.68E-01 1.10E-01 9.60E-02 O QCE+00 O COE+00 O. OCE+00
26 127 DN 9.33E-05 7.13E-04 4.18E-03 1.75E-02 3.94E-02 4.56E-02 4.30E-02 1,35E-02 1.90E-01 1.55E-01 8.74E-02 1.32E-01 1.40E-01 1.32E-01 O QCE+00 O COE+00 O. OCE+00
27 130 UP O COE+00 3.91E-05 2.21E-04 1.17E-03 4.65E-03 1.44E-02 2. 66E-02 5.51E-02 1.57E-01 2.41E-01 2.12E-01 1.53E-01 8. 64E-02 4. 89E-02 O O0E+00 O OCE+00 Q. OCE+00
27 130 DN 1.21E-04 4.57E-04 5.01E-03 1.87E-02 4.39E-02 4.02E-02 7.23E-02 5.85E-02 1.02E-01 1.65E-01 2.14E-01 1.78E-01 1.01E-01 O OCE+CO QO OCE+00 O QOE+00 O OCE+QO
28 142 UP 3.95E-06 1.12E-05 1.89E-04 4.47E-04 1.77E-03 4,29E-03 2.43E-02 4.57E-02 4.93E-02 9.59E-02 1.41E-01 1.19E-01 1.38E-01 2.23E-01 1.58E-01 O QOE+CO O OCE+Q0
28 142 DN 1.84E-05 2. 60E-04 1.03E-03 3.33E-03 7.07E-03 2.50E-02 2.83E-02 5.33E-02 3.02E-02 5.89E-02 9.19E-02 1.95E-01 1.38E-01 O OCE+Q0 3.68E-01 O COE+00 O OCE+00
29 131 UP O OCE+QO 7.06E-06 2. 79E-04 6. 77E-04 2.87E-03 8. 58E-03 3.58E-02 6.86E-02 8. 26E-02 1.80E-01 2. 10E-01 1.63E-01 1.12E-01 3.53E-02 9.97E-02 O COE+00 O OCE+00
29 131 DN 2.39E-05 1.58E-04 9.58E-04 3.43E-03 8.17E-03 1.59E-02 1.84E-02 1.73E-02 2.52E-02 2. 82E-02 6. 73E-02 7. 76E-02 7.98E-02 3.38E-01 3.19E-01 O CCE+00 O OCE+00
30 125 UP 1.02E-05 3.46E-05 1.14E-04 7.38E-04 4.17E-03 9. 96E-03 1.36E-02 4.13E-02 1.14E-01 1.97E-01 2.19E-01 1.51E-01 1.63E-01 8.64E-02 O OCE+00 O COE+Q0 O. OCE+00
30 125 DN 3. 06E-05 2. 85E-04 1.20E-03 2.77E-03 4.50E-03 7. 74E-03 1.25E-02 3.54E-02 1.10E-01 1.26E-01 1.18E-01 1.62E-01 1.68E-01 1.30E-01 1.22E-01 O OOE+Q0 O OCE+00
31 129 UP 3.18E-06 1.26E-05 9.65E-05 5. 75E-04 1.50E-03 3.45E-03 7. 15E-03 1.93E-02 4.62E-02 9.48E-02 1.40E-01 1.59E-01 1.81E-01 1.44E-01 2.03E-01 O CCE+00 O QCE+00
31 129 ON 5.29E-05 3.37E-04 1.59E-03 6. 74E-03 7. 62E-03 2. 04E-02 1.35E-02 3.83E-02 4.65E-02 8. 76E-02 1.45E-01 1.87E-01 1.65E-01 2.80E-01 O OCE+00 O CCE+00 O. OCE+00
32 140 UP 1.43E-06 6.47E-05 4.92E-04 1.36E-03 3.02E-03 9.83E-03 1.76E-02 4.35E-02 1.44E-01 2.30E-01 2.03E-01 1.49E-01 1.79E-01 2.02E-02 O OCE+00 O CCE+00 O QCE+00
32 140 DN 5. 20E-06 6.61E-05 9.56E-04 5.53E-03 7.48E-03 1.51E-02 6. 65E-03 1.88E-02 8.07E-02 1.23E-01 1.93E-01 1.70E-01 9.09E-02 1.84E-01 1.04E-01 O OCE+00 O CCE+00
33 128 UP 4.63E-06 3.93E-05 2.59E-04 9.43E-04 2.67E-03 4.89E-03 1.26E-02 2. 46E-02 6.30E-02 1.22E-01 1.54E-01 1.84E-01 1.85E-01 6.54E-02 9.26E-02 8. 73E-02 O OCE+00
33 128 DN 3. 34E-05 6. 11E-04 3.53E-03 7.86E-03 1.20E-02 1.21E-02 1.03E-02 1.93E-02 3.60E-02 7.87E-02 1.21E-01 1.61E-01 1.45E-01 1.26E-01 2.67E-01 O OOE+CO QO OCE+00
34 136 UP 1.11E-06 9. 43E-06 1.87E-04 1.13E-03 3.70E-03 8.45E-03 1.59E-02 3.70E-02 1.11E-01 2. 00E-01 2. 14E-01 1.92E-01 1.22E-01 9.43E-02 O COE+00 O OCE+00 O OCE+00
34 136 DN 1. 14E-05 8.61E-05 6. 69E-04 4.39E-03 1.24E-02 1.86E-02 1.36E-02 5.51E-02 9.23E-02 1.53E-01 1.33E-01 1.81E-01 2.28E-01 |.OTE-A O OCE+Q0 O CCE+00 O. CCE+00
35 139 UP O OCE+QO 6. 30E-05 4. 08E-04 1.87E-03 2.35E-03 6.87E-03 1.54E-02 2. 65E-02 9.86E-02 1.47E-01 1.32E-01 1.30E-01 8.50E-02 9.25E 02 2.62E-01 O OCE+0O O COE+00
35 139 DN 6.87E-06 5.25E-04 2.86E-03 6. 84E-03 9. 45E-03 4.97E-03 2. 29E-02 9.95E-03 5.20E-02 1.19E-01 1.46E-01 1.40E-01 1.54E-01 1.94E-01 1.37E-01 O OCE+00 O OCE+Q0
36 137 UP 4.07E-06 3.74E-05 2.36E-04 1.22E-03 2. 80E-03 5. 35E-03 1.09E-02 2. 80E-02 8.32E-02 1.52E-01 1.56E-01 1.46E-01 1.53E-01 5.76E-02 2. 04E-01 O OCE+00 O OCE+Q0
36 137 DN 5. 78E-06 2. 12E-04 1.94E-03 6. 01E-03 8. 13E-03 5.23E-03 2.07E-02 8. 37E-03 5. 82E-02 1. 16E-01 1.48E-01 2.86E-01 2. 60E-01 8. 16E-02 O OCE+00 O OCE+00 O COE+CO
37 141 UP 3.17E-06 4.48E-05 3.30E-04 1.00E-03 4.26E-03 9.76E-03 1.46E-02 3.67E-02 1.94E-01 3.07E-01 2.42E-01 1.90E-01 O OCE+00 O COE+00 O OCE+00 O OCE+00 O QCE+00
37 141 DN O OCE+00 9. 80E-06 4.44E-04 5.96E-03 2. 26E-02 4. 33E-02 7.98E-02 9.53E-02 3.29E-01 2.21E-01 1.36E-01 4.90E-02 1.73E-02 O OOE+CO O OCE+00 O OCE+00 O QCE+00
38 146 UP O OOE+Q0 2.07E-05 2. 34E-04 7.28E-04 2.43E-03 5. 83E-03 6. 74E-03 3.60E-02 7.72E-02 1.57E-01 2.37E-01 2.12E-01 1.83E-01 8.27E-02 O OCE+C0 O OCE+CO O OCE+C0
38 146 DN 1.40E-05 2.57E-04 3.69E-03 1.53E-02 4.65E-02 1.00E-01 1.79E-01 1.01E-01 1.44E-01 1.22E-01 1.18E-01 3.70E-02 3.49E-02 9.88E-02 O OCE+00 O OCE+00 O OCE+Q0
39 145 UP 1.85E-05 3.73E-05 1.90E-04 1.25E-03 4.73E-03 1.19E-02 2.70E-02 5.73E-02 9.64E-02 1.78E-01 1.83E-01 1.72E-01 1.19E-01 1.49E-01 O QCE+00 O OCE+CO Q. COE+CO
39 145 DN 1.18E-04 1.93E-03 1.29E-02 4.66E-02 9.85E-02 1.45E-01 1.14E-01 1.05E-01 1.16E-01 1,23E-01 7.80E-02 9.29E-02 6.57E-02 O OCE+00 O CCE+00 O QCE+00 O COE+00
40 126 UP O OCE+CO 3.95E-05 1.29E-04 4.87E-04 1.58E-03 5.25E-03 1.71E-02 2. 34E-02 1.37E-01 2.09E-01 1.90E-01 1.52E-01 5.37E-02 4.56E-02 4. 30E-02 1.22E-01 O OCE+CO
40 126 DN 2.63E-05 2. 08E-04 1.77E-03 9.63E-03 2. 96E-02 6. 37E-02 9. 15E-02 5.33E-02 5.28E-01 1.14E-01 2.95E-02 O COE+00 7.88E-02 O OCE+Q0 O OOE+00 O COE+CO O OCE+Q0
41 132 UP 4.25E-06 1.20E-05 8.50E-05 7.22E-04 2. 31E-03 4.62E-03 2.07E-02 4.00E-02 1.03E-01 1.94E-01 2.08E-01 2.03E-01 1.38E-01 O OCE+00 8.50E-02 O OCE+00 O QCE+00

B-13


NEATPAGEINFO:id=27F2CD5F-15F7-410E-9313-88D51E4D14E3


TABLE B6. PARTICLE MASS FREQUENCY DI STRIBUTI ON BY SI ZE RANGE. REPLI CATE 2.

SEQ# EXP# SAMPLE
LOCATI ON AVERAGE PARTI CLE DI AVETER | N M CROVETERS

0.10 0.15 0.21 0.30 0.42 0.5 0.8 118 1.67 237 3.35 4.746.70 9.48 13.40 18.95 26.80

IOy 09E 0 6. 95E05 L. 64E-03 L OSE-02 3. 69E-02 7. 26E-02 9. OLE-02 8.30E-02 1,62E-01 5. 06E-02 7. 67E-03 2. 17E-02 O CLEA00 . OCE+00 Q CCE00 4. 63E-01 O OCE#OD
2L GE-06 2.836-05 4,01E-05 453504 1 60F-03 5. 14E-03 2. 05E-02 3. 63E-02 9. 67E-02 1, G1E-01 1 0E-01 1. 50E-01 L. 17E-01 Q QCE+00 Q CCEOD 1. 89E-01 0 0OEHCD
42 %% o1 OUE05 3.B7E-04 2.98E-03 2. 11E-02 6.44E-02 1 0GE-01 L 27E-01 3. 60E-02 2. T26-01 1.43E-01 7. T6E-02 8. 78E-02 6. ZLE-02 O CCE+CO O CCE+00 Q CCEFOD Q. QCEHQ0
@I G 07 42305 2. 84E- 04 1. 82E-03 4. 84E-03 9. 47E-03 1.58E-02 3.92E-02 9,96E-02 1. 47E-01 1.48E-01 1. 17E-01 1 40E-01 5. 28E-02 2 24E-0L Q QCE+00 Q QCEQD
21O 0 0RO 3 62E05 7. 89E- 04 5. 00E-03 L. 39E-02 L. 82E-02 2 90E-02 2. 9LE-02 2. OLE-01 1, 99E-01 1.53-01 1 45E-01 5. 48E-02 7. 75E-02 7. 30E-02 Q OCE+00 Q QCE+OD
oMW1 10E05 L O4E-04 5, 16504 1BTE-03 3.89E-03 O.67E-03 L 98E-02 3.47E-02 1 20E-OL 187E-01 1 64E-01 L 89E-01 9. 20E-02 1 04E-01 7. 36E-02 0. COEX00 Q OCE+QD
oM N1 00605 2.136-04 1 99E-03 8. 42E-03 1 60E-02 2. 25E-02 3. 65E-02 5. 60E-02 1.52E-01 1,95E-01 1,56E-01 1 44E-01 L. 02E-01 2. 88E-02 8. 136-02 0 0OE#00 0 0OE#CD
oMW 1 SE05 L 37E-04 8.55E-04 3 56E-03 6.02E-03 8. 66E-03 3. 51E-02 5.89E-02 1 30E-01 L 62E-01 1.51E-01 1. 30E-0L 3. BLE-02 7. 16E-02 2. 03E-01 0 00EH00 O COEACO
oM ON "y 36E06 2.5TE-05 1 S4E 04 2.80E- 04 4. 65E-04 1. 12E-03 4.65E-03 1.00E-02 2. 7LE-02 5. 49E-02 7. 88E-02 9. 768-02 1. 25E-OL 1. 54E-01 1. 3LE-01 8, 22E-02 2. 32E 01
iM% 0BE-06 685505 363 04 2 12E-03 4 26E-03 0. 86E-03 2.48E-02 8. T7E-02 1. 326-01 1.88E-01 1 10E-01 1.28E01 1 0GE-01 8. 55E-02 L. 21E-01 Q CCE+00 Q QCEQD
4° 1T DN 1 53605 2. 50E- 04 O, 61E 04 5.29E-03 L. 17E-02 1 95E-02 2.59E-02 O CCEX0D . 66E-02 7. 82E-02 8. 69E-02 7. 826-02 3. 166-02 8. 94E-02 5. 06E- 0L 0 COE#0D Q OOEXCD
7t P ) BTE-06 5.28E-05 1 72 04 8.45E-04 2. 11E-03 8 12E-03 0.56E-03 1. T7E-02 5 78E-02 1. 12E-01 1.50E-01 1 76E-01 L. T9E-01 1.52E-01 5. 74E-02 8. 12E-02 0 0OEH00
Tt BN G OGE07 LTIE05 2. 7IE-04 1 23E-03 3 18E-03 4 17E-03 5. 27E-03 6. 14E-03 1. 96E-02 3.48E-02 5.90E-02 1.05E-01 1.39E-01 1. 54E-01 1 4E-01 2 74E-01 O OCE+QO
o 3, 31E-06 2. 62E-05 1. 4E-04 7. 64E-04 2. 12E-03 4. 0TE-03 7. 80E-03 2. 40E-02 5, 62E-02 L 12E-0L L. 44E-0L 1.526-01 1. 326-01 1. 3LE-01 1.59E-01 7.48E-02 O COEHCD

' 193E05 310604 1. 55E-03 1. 14E-02 1.526-02 1.63E-02 3. 30E-03 8. 32-03 4.57E02 7. 82602 1. 69E-01 2. 05E-01 3. 54E-01 9. 106-02 1 0CE#0 01 0OE#00 0 0OE#CD

B-14
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TABLE B7 . FAARTCB ANALYSIS. UPSTREAM OF FI LTER.

SEQ. EXP. COUNT COUNT MASS SAUTER MASS DI AVETER VOLUVE DI AVETER LENGTH SURFACE LENGTH
NO. NO MEDI AN MEAN MEAN DI AVETER MEDI AN oF LENGTH oF MEAN MEDI AN MEDI AN

DI AVETER DI AVETER DI AMETER (Jjm DI AVETER AVERAGE MEAN AVERAGE DI AVETER DI AVETER DI AVETER

(fin) (M1) (pm (pn) MASS DIAMETER  SURFACE (&) (pn) (p)
55r ¢  2- rsnd” Ind ; E"2 Al nd I nd
<up
k N |_ Er. 13 S nd2. | Ena

31 129 0. 60 0.91 6. 86 4.22 5.55 3.56 8.95 1.39 2.12 3.10 1.41
32 140 0.53 0.77 3.64 2.55 3. 09 2.11 3.96 1.10 1.56 2.06 1.13
33 128 0.50 0.75 6.61 3.63 4.96 2.89 6. 43 1.16 1.77 2.61 1.17
34 136 0.62 0.86 4.07 2.77 3. 41 2.37 4.58 1.19 1.65 2.20 1.21
35 139 0. 47 0.68 6. 58 3.37 4.86 2.59 5.25 1.03 1.55 2.32 1.03
36 137 0.52 0.77 6.06 3.41 4. 64 2.75 5.86 1.15 1.72 2. 47 1.16
37 141 0. 60 0.87 2.84 2.28 2.58 2.01 3.64 1.18 1. 60 1.98 1.23
38 146 0. 60 0.89 4,37 3.11 3.75 2.70 5. 84 1.30 1.88 2.51 1.34
39 145 0.55 0.76 4,33 2.67 3.48 2.17 3.89 1.05 1. 46 2.01 1.05
40 126 0.70 1.00 5.83 2.97 4.00 2.78 5.34 1.34 1. 80 2.29 1.39
41 132 0.71 0.98 4. 43 2.85 3.56 2. 60 5.05 1.32 1.77 2.28 1.34
42 135 0.75 1.03 6.44 Vv 3.08 4.29 2.89 5.50 1.35 1.78 2.30 1.37
43 138 0.51 0.70 6.08 3.12 4. 47 2,42 4.56 1.01 1. 46 2.15 0.99
44 143 0. 45 0. 66 4.75 2.80 3. 69 2.15 4.09 0.98 1.46 2.08 0.99
45 148 0.41 0.57 5.50 2.59 3.82 1.89 3.11 0.83 1.20 1.76 0.82
46 147 0.52 0.72 4.93 2.55 3.56 2.08 3. 49 0.99 1.37 1.85 1. 00
47 154 0.50 0.78 6.71 3.91 5.21 3.14 7.61 1.23 1.95 2.86 1.26
48 133 0.54 0.81 7.30 3.99 5. 54 3.25 7.64 1.25 1.91 2.82 1.26

NOTES: N = Total number of particles.
n = Number of particles with average size d.

d = Average dianmeter in nicrometers of particles in size ranQc.
In = Natural |ogarithm

fm= Mcrometers.
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TABLE B8 . PARNITEEE ANALYSIS. DOMNSTREAM OF FILTER

SEQ BXP. COUNT COUNT MASS SAUTER MASS DI AVETER VOLUME DI AVETER LENGTH SURFACE LENGTH
NO. NO MEDI AN MVEAN MEAN DI AVETER MEDI AN oF LENGTH oF MVEAN MEDI AN MEDI AN

DI AVETER DIAVETER DI AVETER  ¢pj) DI AVETER AVERAGE VEAN AVERAGE DI AVETER DI AVETER DI AVETER

(fm (>dn) (»In) tm VASS DI AVETER SURFACE Qm (p.) (M)
1 1
*Ind E- rs«. M in 3 E- 7 "nd* I d A e
o «P
v VAN mi L BEnd Psne

sto129 0.31 0.40 5.50 2.98 4.42 1.73 2.93 0.63 0. 98 1.80 0.57
32 140 0.37 0.48 5. 67 3.07 4.39 1.97 3.61 0.75 1.17 2.01 0.70
33 123 0.27 0.33 7.21 3.28 5.49 1.67 2.61 0.51 0.80 1.67 0. 44
34 136 0.41 0.54 4.47 2.59 3.59 1.79 2.95 0.78 1.14 1.77 0.74
35 189 0.28 0.35 6.28 3.17 4.87 1.71 2.93 0.57 0.92 1.83 0.50
36 137 0.31 0.41 4.78 3. 06 4.09 1.79 3. 40 0.67 1.11 2.04 0.61
37 141 0.52 0.63 2.11 1.50 1. 80 1.18 1.46 0.79 0.98 1.22 0.78
38 146 0.41 0.47 2.63 1.18 1.71 0.87 0.81 0.57 0. 68 0.86 0.56
39 145 0.31 0.36 2.00 0.90 1.33 0. 60 0.45 0. 42 0. 50 0. 64 0.41
40 126 0.43 0.54 1.99 1.32 1.61 0.99 1.12 0.67 0.85 1.07 0.67
a1 1s2 0.43 0. 49 9. 63 1.72 4.24 1.35 1.19 0.58 0. 69 0.91 0.57
42 135 0.39 0.45 2.14 1.14 1.57 0.81 0.75 0.54 0.66 0.84 0.53
43 138 0.45 0.57 4.18 2.24 3.08 1.64 2.50 0.80 1.12 1.61 0.78
44 143 0.37 0. 47 4.09 2.08 2.98 1. 40 1.96 0. 66 0. 94 1.42 0.63
45 148 0. 47 0. 82 12.78 6.24 9. 38 4.92 15. 50 1.43 2.48 4.03 1.47
46 147 0.34 0.42 8.84 3.53 6. 47 2.07 3.24 0.62 0.92 1.72 0.56
47 134 0. 40 0.55 11. 07 6.10 8.92 3.75 10. 77 0.98 1.77 3.66 0.86
48 133 0.31 0.37 5.07 2.94 4.28 1. &0 2.57 0.57 0.87 1.72 0.49

NOTES: N = Total number of particles.
n = Nunber of particles with average size d.

d = Average dianmeter in nicrometers of particles In sfze range.
In = Natural logarithm

|jm= Mcroneters.
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STATI STI CAL ANALYSI S

The effects of fabric, dust, cleaning cycle tinme, node
of cleaning (on-line vs. off-line) and replication on dust
areal density, W; Yi?/A'" Pressure drop due to dust and
fabric, Ap; specific resistance of dust deposit, K2,
cleaning pul se effectiveness in dust removal, K* and
fraction of dust renoved by a cleaning pulse, e, were

anal yzed. Values of w,, K2/K2/ Ap, K2f KM and e were

determ ned as noted in Appendi x A

Anal ysis used the SASMGeneral Linear Mdels (GM
Procedure (1985). Initially a full factorial nmodel wth
fabric, dust, cycle time, and cleaning node was run with
replicate introduced only as a main effect. |f replication
was found to be statistically significant, a full factoria
model with fabric, dust, cycle time, and cleaning node was
again run with the addition of replicate and the
interactions of replicate with those factors that were
significant in the previous model. See Tables Cl1-C3.

Both the dependent variable and its |ogarithmwere
anal yzed. The exception to this was the analysis of which
utilized the logit transformation process outlined by Neter
and Wasserman (1974) for values constrained to the range

between zero and one. The transformed value, L , equals

i ohiQ M)
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Due to the strong dependence of the dependent variables
on the replicate number, analyses were repeated for each
replicate separately. The four-way interaction of fabric
type, dust type, cycle time and cl eaning node coul d not be
included due to insufficient degrees of freedom See Tables
C4- CO.

Anal yses of replicate, cycle tine, cleaning node and
cycle time-cleaning node interaction effects on the
dependent variables of Ap, w, and K//K" were also made to

determ ne the influence of cleaning mode within each fabric-
dust conbination. See Tabl es Cl10-Cl5.

Abbrevi ations and symbols used in the follow ng tables

Sour ce/ I ndependent Vari abl es/ Qperating Conditions

R replicate

B bag/fabric type

D dust type

T cleaning cycle tine
N cl eani ng node

Dependent Vari abl es

K« specific resistance of dust deposit

KM val ue exgressinq]tQF ef fectiveness of a cleaning
pul'se 1nh renmovithg dust

W » areal density of dust remaining on or in fabric after
cl eani ng

Ap pressure drop across fabric and dust deposit
e fraction of dust removed by a cleaning pul se

Le logit transformation of e
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/\/\/\l O/\r /\)

|l og, Q I ogarithm base 10

Ot her

P test statistic

PR>F significance probability associated with the F

stati stic

* significant result at = 0.10
** significant result at = 0.05
*** gignificant result at = 0.01

Neter, John and \sser map, VVIllan] Applled Li near
Statistical Mdel's, Richard D. Irvih, I'nc. Homewood, IL

1974.

SAS Institute Inc. SASM-“User's Quide: Statistics, Version
5 Edltlon SAS Institute, Inc. Gary, NC 1985.
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Ssux£fi

B

D
BD
T
BT
DT
BDT
N
BN
DN
BDN
TN
BTN
DTN
BDTN

-S&JUFi fi

B

D
BD
T

BT
DT
BDT
N
BN
DN
BDN
TN
BTN
DTN
BDTN

Degr ees

Freedom

NNNNRRPRRERNNNNRR R

Degr ees

of
Fcr™dom

NNNNRPRPRRPRENNNNRERR R

Tabl

e C6

Effect of Operating Conditions on KM K

Replicate

F

172. 16
21.16
0. 09
199. 62
.34
74
24
84
12
22
75
87
09
56

o0
o
©0000000000000

SoNooooos

Tabl

2

PR>F

. 0058***
. 0441**

7884
0050***
0116***
1741
8083
1203
7619

. 6826

4786
1127

. 9144
. 6416

e C7

Replicate 1
':

171. 85
13. 40
0. 03
131. 63
27.59
0. 49
1.22
9. 37
12. 40
23. 19
10. 88
0. 03
0. 02
3.81

Ef fect of Operating Conditions on K

K. /
Replicate 1 "
F PR>F
368.84  0.0027***
25.35  0.0373**
16.60 0. 0553*
312.02  0.0032%**
150.84 0. 0066%***
11. 62 0. 0793*
6. 26 0. 1378
2.73  0.2401
4.13 0. 1792
7.01  0.1180
2.35  0.2652
0.90  0.5262
0.14  0.8752
0. 57 0. 6384
Repl, icate 1
PR>P
1921.35 0. 0005***
1.08 0. 4084
29.97 0.0318**
10. 45 0. 0873*
121.24 0. 0082***
3.48 0.2234
4. 66 0.1767
4.32 0. 1733
15.42  0.0592
0. 19 0. 7021
41.60 0.0232%*
2.55 0. 2816
6. 28 0. 1374
19.99 0.0476%*

Replicate
F

325. 14
5. 39
4.19
5.59
.13
0. 61
1. 00
0. 13
0. 25
. 50
.13
.23
.78
. 20

0000000 OOOOOOO

R OOk

2
PR>F

. 0031**~*

1459
1772
1517
0620*
6219
5006
7533
6654
0835*
0793*
8119

. 5627
. 4554

C- 10

Repl i cat

F

1379. 37

15. 79
. 88
.73
.74
0. 42
1.08
. 95
. 25
. 88
1.16
0. 33
0. 23
4. 87

0000000000 O0OOO

©000000000000D

Loa (Kf".SJ ...........
pep]

PR>F F

. 0058%* * * 628. 46

. 0672* 177. 06
8777 56. 83

. 0075*** 847. 66
0350* * 76. 21
6726 0.62
4501 2.81
0922* 5.81
0720* 0. 30
0405* * 0.01

. 0809* 0.52

. 9673 27.97

. 9775 19. 09

. 2078 0.74

kpg -1K)

el A Repl i
PR>F P

. 0007*** 4969. 25
0579* 45. 88
0309** 7.24
0507* 26. 76
0114 213. 20
7021 2.41
4799 12. 38
0542* 0.47
0374** 6. 97
0611* 36.13
0306** 37.36
7527 41. 37
8122 57.17
1703 3. 09

©oooo0o000000000

.icate 2

PR>F

. 0016***
. 0056**

o171**
0012***
0130**
6166
2625
1375
6407
9496
5474
0345**
0498**

. 5746

cate 2

'o0oooo0o00000000

PR>F

. 0002***
. 0211**
.1148

0360* *
0047***
2935
0747*
5640
1185
0266**
0257**
0236**

. 0172**
. 2445
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Sour ce

w

BD

BT
DT
DT

BN

BDN
TN
BTN
DTN
BDTN

Sour ce

BD

BT
DT
BDT

BN

BDN
TN
BTN
DTN
BDTN

Degr ees
of

Fr eedom

NNNNPRPRPEPNNMNNNERPRPR

Degr ees
of

Freedom

NNNNREPRPRPRPEPNMNNMNNEPRPRPRP

1256.
361.

11.
2090.
221.

80.
.61
16.
. 36
137.
13.
.04
. 84
50.

1121.
426.

30.
2031.
115.

71.
.00
. 58
25.
153.
13.
.42
.00
44.

74
53
66
92
47
91

61

80
28

90

89
32
32
21
95
53

47
47
47

68

Ef f ect

K3.

Repi icate 1
F

PR>F

. 0008***
0028* **
o761*
0005* **
0045* * *
. 0122**
. 2774

. 0553*

. 6112

, 0072***
.0677*

. 1106

. 5435

. 0193

000000000000 0O0

Ef f ect

Replicate 1
E

PR>F

0009* **
0023***
0314**
0005* **
0086* * *
0138**
2500
1105
0371**
0065* * *
0669*
4130
1250

. 0219

©0000000000000

Tabl e C8

of Operating Conditions on K
frog
Replicate 2 Replicate 1
F PR>P F PR>F
92. 10 0.0107** 750. 40 0. 0013***
64. 84 0. 0157** 247.08 0. 0040* * *
1.18 0. 3910 73. 38 0. 0134**
174. 00 0. 0057*** 1112. 76 0. 0009* **
20. 46 0. 0466** 5.17 0.1621
16. 89 0. 0559* 0.51 0. 6615
0. 85 0. 5395 1.19 0. 4565
1.93 0. 2989 0. 99 0. 4251
0.01 0.9368 0. 44 0.5749
8.75 0. 0978* 34. 45 0. 0278**
6. 03 0.1335 0. 61 0.5163
0. 24 0. 8050 0. 20 0. 8337
0. 14 0.8771 0.22 0. 8196
1.89 0. 3464 1.78 0. 3598
Tabl e C9
of Operating Conditions on £
e Le
Replicate 2 Replicate 1
F PR>F F PR>F
720. 43 0. 0014%*** 1243. 52 0. 0008***
586. 71 0. 0017*** 522. 23 0. 0019***
0. 43 0. 5799 138. 17 0. 0072***
1495. 86 0. 0007*** 1919. 75 0. 0005***
125. 29 0. 0079* ** 4. 40 0.1853
118. 71 0. 0084*** 0. 34 0. 7484
0. 14 0. 8750 3.75 0. 2106
8. 05 0. 1050 7.26 0.1146
10. 71 0. 0820* 12. 05 0. 0739*
65. 19 0. 0150** 96. 28 0. 0102**
34.71 0. 0276** 3. 80 0. 1906
6. 62 0.1313 0. 95 0.5126
6. 14 0. 1400 0. 85 0. 5395
6. 62 0.1313 9. 07 0. 0993*

C 11

271.
186.

19.
569.

1

ooprrOO

@

coo

Reo] i

75
64
31
30
51
11
19
80
84
65
22
83
36
12

Repl

. 88
. 98

25

.11

99
52
39
97

. 96

71

.18
.77
.41
. 38

cate 2
PR>F

. 0037***
. 0053***
. 0481**
.0018***
. 6619
9020
4567
1599
4566
0899*
0680*
5466

. 7327

. 8958

0O000O000000000O0

cate 2
PR>F

0041***
0048***
0534*
0019***
5013
3968
7173
2952

. 2961
0472**
. 0790*

. 5666

. 7086

. 7235

©0000000000000
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source

Z 47

£fi UEEE

Z47x

TN

Ef fect of Operating Conditions by Fabric and Dust Type on

Operating Conditions by Fabric and Dust

PTFE

Fl yash
PR>F

. 1751

. 0451**
. 0632*
. 3994

OO0 O0Oo

PTFE

Fl yash
PR>F

. 3777
. 0735**
.0782**
. 3511

O O0Ooo

Ef fect of Operating

Table A O Ef f ect of
Degr ee Fabri c:
of Dust :
Fpeedof f | F
1 2. 49
2 6. 14
1 5. 66
2 1.11
Table AI.
Deqr ee Fabri c:
of Dust :
Fr eedom F
1 0.94
2 4. 60
1 4.88
2 1.30
Tabl e C12
Deqr ee Fabri c:
of Dust :
] Free<3offl F
1 25.81
2 49. 04
1 58. 08
2 9.41

PTFE

Fl yash
PR>F

. 0038***
. 0005***
. 0006* **
. 0202

[elieele)

PTFE
Li mest one
F PR>F
16. 08 0. 0102**
13. 60 0. 0095** *
0. 04 0. 8565
0. 18 0. 8405

PTFE
Li nest one
F PR>F
17. 70 0. 0084* **
15. 25 0. 0074***
0. 05 0. 8384
0. 22 0. 8098

Condi tions by Fabric and Dust Type on

F

18.

PTFE
Li nest one
PR>F
.74 0. 1110
04 0. 0052* **
. 39 0. 0279**
. 20 0. 8232

C- 13

Type on Log

Unti eated
Fl yash
F PR>F
19. 89 0. 0066* * *
45. 74 0. 0006* * *
1.32 0. 3020
7.55 0. 0308

Unt r eat ed

Fl yash
F PR>F
10. 02 0. 0249**
31.32 0.0015***
7.32 0.0425**
10. 46 0.0164

Unt r eat ed

Fl yash
F PR>F
.20 0. 0552**
.83 0.0020***
.54 0.1717
.62 0.1069

(AP

unt r eat ed
Li mest one

F PR>F
0. 04 0. 8408
6. 90 0. 0364**
2. 00 0. 2168
0. 08 0. 9269
AP

unt r eat ed
Li mest one

F PR>F
0.27 0.6271
2.86 0. 1485
0.91 0. 3849
0. 45 0. 6591

Unt r eat ed
Li nest one

F PR>F
2.62 0.1663
42.48 0.0007***
7.48 0.0410**
2.46 0.1799
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Ssj kSi S

z43

TN

S(?utce

4z 473

Si ULSe

Tabl e C13.

Degr ee Fabri c;
of Dust ;

Freedom

Tahl e 014.

Degr ee
of Dust ;

Freedgm

N RPN R

Tabl e C15.

Degr ee Fabri c;
of Dust ;

Freedofn

N P NP

Fabri c;

Effect of Qperating Conditions by Fabric and Dust Type on Log

of CQperating Conditions by Fabric and Dust

PTFE
Fl yash
PR=F
389. 95 0. 0001***
612. 44 0. 0001***
760. 52 0. 0001***
21. 69 0. 0034***
Ef f ect
PTFE
Fl yash
PR>F
4.28 0. 0933*
99. 64 0. 0001***
0. 16 0- 7072
0. 43 0. 6741

Effect of Qperating Conditions by Fabric and

PTFE
Fl yash

JL_

3. 83
263. 86
0. 25
0. 68

PR>F

. 1079
. 0001***
. 6410
. 5475

0000

PTFE
Li mest one
JF__ PR>F
3.44 0. 1230
15. 18 0. 0075***
7.45 0. 0413**
0. 39 0. 6979

PTFE
Li mest one
F PR>F
3. 09 0. 1392
33. 42 0. 0013**
0. 40 0. 5533
0. 22 0. 8136

F

14.
359.
2
(0]

PTFE
Li nest one

58
75
63
20

[e e NeNe]

PR>F

. 0124*~*
. 0001***
. 1659

. 8220

Cl14

Unt r eat ed

Fl yash
_F__ PR>F
6.44 0.0521*

25.97 0.0023***
1.47 0.2793

2.57 0. 1710

Unt r eat ed

Fl yash
F PP>F
4.23 0.0947*
6. 64 0. 0391**
0. 66 0. 4534

1.59 0. 2927

Dust Type on Log

Unt r eat ed

Fl yash
F PR>F
16.31 0. 0099***
24.11 0. 0027***
0.01 0.9171
4.09 0.0886*

(w

Unt r eat ed
Li nest one

_F__ PR>F

4. 26 0. 0938*
57. 85 0. 0003***

9. 67 0. 0266**

1.59 0. 2922

Type on K2/ K3

Unt r eat ed
Li nest one

F PR>F
0. 03 0.8784
6. 69 0. 0386**
6.53 0. 0510*
1.66 0.2798

(K 1K)

Unt r eat ed

Li nest one

F PR>F
0. 12 0. 7465
3. 35 0. 1195
2.96 0. 1462
0. 10 0. 9095
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TABLE D1.
Tii

EXP.

NO.

1 °

2 15

3 27

4 16

5 Is

6 3

7 2

8 11

9 19
10 20
1 12
12 17
13 24

Ho 7
15 1
16 23
17 22
Is 26
19 13

20 6
21 10
22 21
23 a
24 25
25 14
26 5

27

28 53
20 46
30 42
31 so
32 52
33 40
34 20
35 32
36 48
37 49
38 34
39 51
40 45
41 39
a2 28
43 30
4 36
45 41
46 35
47 a6
48 31
49 37
50 54
51 43
52 38
53 47
54 33

4,

<M.

Ut> AND CALCULATED DATA.

FABRIC QUST' VELOOir,

009949994949

)

)

999999999

)

)

c ccco

c

[}

0. 050
0. 075
0. 100
0. 050
0. 075
0.100
0. 050
0.075
0. 100
0. 050
0. 075
0. 100
0. 050
0.075
0. 100
0. 050
0. 075
0. 100
0. 050
0. 075
0. 100
0. 60
0. 075
0.100
0. 050
0.075
0. 100

0. 050
0.075
O 100
[eNecie)
0. 075
0. 100
0. 050
0.075
0. 100
0. 050
0.075
0. 100
0. 050
0. 075
0. 100
0. 050
0. 075
0. 100
0. 050
0. 075
0. 100
[eNecie)
0. 075
0. 100
0. 050
0.075
0. 100

TIMVE
BETUEEN
PULSES, t

(s)

60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60

60
60
60
60

60
60
60
60

60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60

[e))

OFF-
LI NE
CLEANI NG

9 2

9922222993899 32

92229

29222229999889829229999%3%9%29292%83%

FLUX

(kg nTs-1)

9. 7BE- 10
3. 56E- 09
2. 66E-09
1. 39E 09
5. 74E10
3. 18E09
3. 16E09
2. 20E08
3. 34E08
1. 93E-08
1. 84E-08
1.61E 08
1.11E-08
1. 10E-08
1.27E-08
1. 30E-07
9. 04EO0a
1. 22E-07
3. 86E- 08
3. 44E- 08
2. 48E-08
4. 03E- 08
2. 72E-08
1. 54E-Oa
4. 13E07
2.11E-07
3. 36e-07

1. 55E- 09
7.64E-09
1.16C- 09
5. 7SE- 10
1. 25E-09
3. 68E-09
1. 08E-08
6. 28E- 08
5. 30E-08
1.12E-08
9. 46E- 09
9. 98E- 09
2. 98E 09
1. 00E- 08
9. 12E- 09
1. 06E-O7
1. 82E-07
2. 14€E07
4. 98E- 08
1. 97E-08
1. 79e08
2. 02E08
2.26E-08
1.12E-a8
2. 68E-07
1. 62E-07
1.63€-07

MEASURED

ABEAL

DENI STV. Um
{kg K h

© 009009009000 00000099000090000O0O0

© 090 000000000000 00O0O0O0O0DO0O0OLC 09

31
033
44
037

s
035
055
067
091

230

312

262
302

CGRRECI ED*  CORRECTED*

RESI DUAL

AREAL

DENI STy. W

(kg m"

© 000090090 90000000000O0000900 Q0 CSD

© 990 9092000900000 000000°0°00O0° 20

")

030
031
042
035
038
044
034
054
066
090

219
311

AREAL

DENsnr,

u

(kg wrh

© 0000009000000 00 9090000090990

© 0090000000000 0000000 009002092

034
036
046
039
041
047
037
058
070
093
063
081
087
084
084
209
234
233
102
100
096
100
099
095
299
222

. 315

037
038
050
046
048
050
[eSe)
066
093
104
080
102
096
092
093
230
237
263
125
109
104
126
111
111
360
264
304

I NLET AVERAGE ~ DUSTi FABRI ¢S

CONG., TOTAL PRESSURE <H

d  PRESSURE
DROP, 4p
(Pa)

1. 48E+00 535
| . nE»C0 1064
6. 40E01 1821
1. 40E* 00 535
8. 00E- 01 1064
6. 10E- 01 1855
1. 09E* 00 473
8. 9aE- 01 1270
6. 9CE- 01 1793
1. 29E«00 342
B. 30E- 01 685
6. 70E- 01 834
1. 41Et 0O 311
9. 3CE-01 560
5. 90E- 01 834
1. 28E»00 293
8. 20E- 01 598
6. 80E- 01 859
1. 19£t 00 299
1. 47E*00 261
7. 50E-01 1199
1. 39E*00 268
7. 60E- 01 486
6. 40E- 01 803
1. 46E«00 261
8. 00E- 01 454
7. 00E- 01 822
1. 32E+00 660
S. SCE-al 1133
5. 80E- 01 1830
1. 29E K) 0 660
8. 10E- 01 1158
5. 90E- 01 1917
1. 31E»00 672
8. 40E- 01 1170
5. 90E- 01 2066
1. JAE«00 392
a. 40E- 01 635
6. 20E01 1076
1. S5E»00 436
8. SOE- 01 573
6. 50E- 01 946
1. 29E* 00 398
9. 50E- 01 623
6. 80E- 01 959
1. J4E* 00 324
8. 30E- 01 542
6. JOE- 01 834
1. 2BE*00 274
8. COEO1 504
6. 30E- 01 890
1. 31E*00 249
8. 00E- 01 510
6. 20E- 01 847

DRCP, 6p
(Pa)

117

371

NR N RN R RN e

P R U

AO N O WA O PN P 00 R O N®N R RN R RN P

12E+10
26£«10
00E«10
18E«t O
75E»10
16£t 10
2JE*10
03E*10
82Et 10
00E»09

. 92E*09

94E»09
24E»09
88E«09
48E t09
02E«09
61E«09
36E*09
45E+09
00E»00
40E«09
47E«09
45E«09
29E' >09
04E*09
3JE*09
36Et 09

72E*10
81E<»10
22E<>"10
76E«10
96E* 10
33E->10
78EHO
92E*10
S57E*10
70Et 09
46et 09
19E»09
03E>10
70E»09
28E*09
27E409
31E-»09
25E»09
83E*09
75E«09
99E»09
02E*09
81E*09
14E+09
90E* 09
99E»09
32E*09

FI LTER?
DRAG
s

0.-2.-1)

78.
98.
124.
78.
98.
128.
65.
126.

39.
48.
25.
J3.
31.
25.
29.
36.
28.
31.

62.

24.

21.

22.

23.

17.
24.

O N O ©© U ONO®N© O NWOo N W

N O o mE owoROMOEOR®OROORONN®O O W
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H

Tabl e DI. Observed and Cal cul ated Dat a

NOTES:

1. PTFE - Pol ytetrafluoroethyl ene | amnati on on polyester felt.
S - Polyester felt with a singed surface.
U - Untreated polyester felt.

2. F - Flyash.

G - Ganite.
L - Linmestone.

3. W= W + W, see 3.

4. Ap = "p. E K v, Where venturi nozzle resistance, K,_= 57,500 P* m s .

-

N2/ "3 - A\VAVV4
where maxi num static pressure devel oped inside an inperneable bag as a result of a cleaning pulse,
P = 8280 Pa",venturi nozzle resistanc P m 2,and clean fabric resistance, K
= I712 Pa s m for untreated polyester fe|’> and 1530 Pa's m for PTFE-lam nated pol yester
elt
Ap
6. S=K+ K‘'w=—, see 4, 5 and 6.
Ap - KMV
7. K, =---7-- | see 4, 5 and 6.

8. K3 = K2 I;@a . see 6 and 8.

9. W =c" Vit

)
10, ~ ="~" see 4 and 10.
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PARTI CLE ANALYSI S

Particle counts were nade on filter sanples taken
upstream and downstreamof the filter systems using the
procedure described by Leith and El | enbecker (1983).
Particle counts, particle count frequency distributions, and
mass frequency distributions fromthese sanples are
contained in Table D2-D4. Table D5 contains cal cul ated
val ues of common types of average dianeters (H nds, 1982)
for the particle distributions.

Sieve anal yses was al so made on the bulk dusts used (see
Fig. D). The sieve anal yses were made due to the
observations that: 1) large particles were present in the
feed dust but did not appear on the upstreamfilter or
settle out in the dust leading to the filter, and 2) large
particles tended not to adhere to the filters.

As a consequence of the discrepancy between the results
of the two nethods, i.e. the lack of particles above 37.90
um by particle count and the lack of information on
particles less than approxi mtely 40 umby sieve analysis,
conparison between upstream and downstream distribution nust
be based on the assunptions that: 1) particles larger than
37.90 umare totally collected by the filter and 2) the

particle count distributions are representative of particles
in the range of 0 to 37.90 um
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Hind§9m1 C. (1982) Aerosol Technol ogy, John Wley & Sons,

w Yor k.

Koehler J. L. and Leith D. (1983) Model calibration for

pressure drog in a pulse-%et cleaned fabric filter
At nospheric Environnment 17, 1909-1913.

Leith and El | enbecker. (19 83) Dust em ssions froma pul se-
jet fabric filter. Filtr. Sep. 20, 311-314.
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TABLE 02. PARTICLE COUNTS BY SIZE RANGE, UPSTREAM OF FILTER

SEQ EXP

it U AVERAGE PARTI CLE: D AVETER I N M CRONETERS
0010 0.15 0.21 0.30 0.42 05 08 118 1.67 237 3.3 474 6.70 9.48 13.40 1895 26.80 37.90

9 2. 20E+03 4. 20E+02 7. 87E+03 8. 92E+03 7, 24E+03 3, 88E+03 2. 10E+03 5, 25E+02 2. 54E+02 5. 80E+01 1, 00E+01 1. 00E+00 O OCE+00 Q1 QCE+00 Q QCE+00 Q OCE+00 Q QCE+00 Q QCE+00
51, 49E+03 3. 36E+03 5. 03E+03 7. 13E+03 6. 30E+03 2. B3E+03 5. 25E+02 2. 10E+02 2. 3TE#02 7. 90E+01 2. 20E+01 4. 00E+00 Q OCE+00 2. 00E+00 0 CE+00 O OCE#00 O QOE#00 Q CQE+00
7 2.62E+02 1. 26E+03 2. 89E+03 3. 46E+03 1 99E+03 1 47E+03 9. 44E+02 4. T2E+02 2. 15E+02 1. 40E+02 6. 00E+01 2. QOE+01 6.00E+00 1. 00E+00 1.00E+00 0, 00E+00 Q. COE+00 Q QQE+0
6 5. 09E+01 2. 03E+02 9. 67E+02 3. 10E+03 3. QEH03 2. 44E+03 9. 16E+07 2. 03E+02 6. T0EH01 2. 10E+01 6. 00E00 Q1 COE+00 2. 00E+00 0 COEH00 O OCE+00 O QCE+00 0 CE+00 Q (CE#(0)
§ 4.98E+03 1. 27E+04 1. T4E+04 1 61F+04 9. 08E+03 4. T7E+03 1. 84E+03 8. 39E+02 2. 55E+02 1. 00E+02 1. 50E+01 3. 00E+00 1.00E+00 O QCE+00 Q. CCE+00 O OCE+00 Q. COE+00 O QCE+00
2.68E+03 4.67E+03 1. 25E+04 1. 21E+04 7.08E+03 2. 15E+03 8. 39E+02 7.87E+02 1. 61E+02 1. 09E+02 5.80E+01 3. 10E+01 1. 10E+01 2. 00E+00 1. 00E+00 Q QCE+00 O QOE+00 Q. QOE+Q0
0. 18E+DL 1.22E+03 1. 81E+03 1. 81E+03 1 62E+03 1 53E+03 6. 73E+02 3, 98E+02 3, 50E+01 1. 20E+01 1,00E+00 1.00E+00 O QCE+00 Q Q0E+00 Q OCE+00 Q QCE+00 Q. QCE+00 Q. QCE+Q0
3. T2E+03 4. 14E03 4. 93E+03 4. 25E+03 3. 31EH03 2. 10E+03 1 BOE+03 9. 44E+02 3. 50E+02 1.57E+02 6, 00E+01 L. 50E+01 4. 00E+00 Q OCE+00 O QCE+00 0 COE+00 O OCE#00 O QOE#0
6. 30E02 9. 44E+02 1. T8E#03 L. 68E+03 1. 47E+03 1. 15E+03 7. 8TE02 7. 34EH02 2.95E+02 2. 40E+02 1. 09E+02 3. 80E+01 1. 00E#01 5. 00E+00 Q OCE+0 1. 00E+00 L 00E+00 Q OCEH(0
3. T2E+03 8. 20E+03 1.96E+04 2. 53E+04 2. 10E+04 1. 20E+04 6. 24E+03 3. 04E+03 7. 61E+02 3.95E+02 1, 83E+02 7.40E+01 2. 80E+01 6.00E+00 2. 00E+00 L.00E+00 Q. QOE+00 Q QOE+00
. 81E+03 1. 30E+04 1. BOE+04 1. 52E+04 1.02E+04 6. 92E+03 2. O4EH03 1. 68E+03 6. 22E+02 1. 82E+02 5, 40E+01 1. 60E+01 5. 00E+00 0 COE+00 O QCE+00 O OCE#00 0. COE00 O QCE+00
3.67E03 7. 24E403 1. 31E+04 1. 58E+04 1. 19E+04 8. 24E¢03 3. 93E+03 1. 31E+03 3. 11E02 1. 00E+02 1. 40E+01 5. 00E00 1. 00E+00 Q1 COE+00 1. 00E+00 Q OCE#00 0. CE+00 O QOE+(0
1. 21E+03 1. 68E+03 5. T7E+03 6. 98E+03 6. 56E+03 3. 57E+03 5. 25E+02 3. 15E+02 2. 32E+02 5. 10E+01 5. 00E+00 2. 00E+00 0. CCE+00 0. CCE+00 1. 00E+00 O CCE+00 Q. CCE+00 O QOE+00
ATEH03 4 TTE+03 9. 86E+03 1. 21E+04 1. 10E+04 7.03E+03 2. 73E+03 1. 73E+03 3. 25E+02 1. 11E+02 3. 50E+01 1. 10E+01 5. 00E+00 3. 00E+00 O CCE+00 Q. QCE+00 Q QCE+00 Q QQE+00
15 1 1. 40E+02 2. 10E+02 1. 15E+03 1. 64E+03 1. 82E+03 1 43E+03 1 36E+03 L. 33E+03 6. 33E+02 4, 57E+02 3. 33E+02 9. 40E+01 2. 80E+0L 7. 00E+00 5. 00E+00 O QCE+00 O QCE+00 Q. QE+00
16 23 2. 156403 4. 83E+03 0. BOE#03 1. 25E+04 1, 47E+04 1, 24E+04 8, 45E+03 4,51E+03 5. 62E+02 2. 68E+02 6. T0E+01 1. 30E+01 1. 00E+00 1, 00E+00 1. 00E+00 O COE+00 O COE00 O QOE#00
1722 9.08E+03 1. 36E+04 1.53E+04 1. GAE+04 1. 6GE+04 1. 41E+04 8. 39E+03 5. 04E+03 8. 48E+02 5. 36E+02 2. 59E+02 1. 24E+02 5. 80E+01 2. 00E+0L 7. 00E+00 L. 00E00 1. 00E+00 Q. OCEH(0
18 26 1,47E+03 1.82E+03 2. 64E+03 2.55E+03 2. TIE+03 1. 94E+03 7. 17E+02 5. 07E+02 2. 38E+02 1.57E+02 7. 10E+01 2. 70E+01 1. 20E+01 1. 00E+00 Q. 0CE+00 O 0CE+00 0, 00E+00 Q. OCE+)0
19 13 3. 88E+03 8, 20F+03 1, 15404 1 23E+04 9. 81F+03 8, 76E+03 4. 04E+03 2. 68E+03 6. 17E+02 4. 6LE+02 2. 54E+02 9. Q0E+01 2. 50E+01 1, 00E+01 O OCE+00 0 OCE+00 Q1 OCE+00 Q OCE+(0
20 6 7.92E+03 1. 33F+04 2, 00E+04 1, T5E+04 1. 34E+04 1. 02E04 7. 34F#03 4. 20F+03 1. 26E+03 7, 87E+02 3 01E+02 L. 18E+07 3. 20E+01 8, 00E+00 3. 00E+00 0 OCE+00 0, 00E+00 O QOEH0D
21 10 4. 67E403 7. 24E+03 7. 92E+03 7. 40E+03 6. T7E03 4. 46E+03 2. 05E+03 L. 15E+03 1. 81E+02 1. 50E02 3. 10E+01 2. 10E+01 7. 00E+00 3. 00E+00 2. 00E+00 1. 00E+00 0. CE+00 Q. CE+Q0
22 21 9, 97E+02 2. 83E+03 4, 67E+03 7. 71E+03 5, T2E+03 4. 04E+03 2. 20E+03 1. 36E+03 3. 54E+02 2. 07E+02 9. 10E+01 2. 50E+01 8. 00E+00 1, 00E+00 1. 00E+00 L. 00E+00 0, 00E+00 Q OCE+00
23 4 7 61E+03 1 46E+04 2, 38E+04 2. 56E+04 2, 00E+04 1, 65E+04 8, OTE+03 4, 93E+03 1 48E+03 9. 8OEX0D 4, 18E+02 L 83E+02 6. 00E+01 2, 20E+01 3. 00E+00 O COEH00 O OCEX00 Q1 COE#00
24 25 1. 10E+03 2. 75403 3. 92E+03 4. T2E+03 4, 88E#03 2. 45E+03 1. 43E+03 6. 65E+02 2. 0BE+02 1. 04E+02 3. 30E+01 9. 00E+00 3. 00E+00 1. 00E+00 O COE+00 0 OCE#00 1. 00E+00 O QOEQ0
25 14 3,99E+03 9. 44E+03 1 01E+04 1. 00E+04 9. 44E+03 7, 29E+03 5. 61E+03 4, 30E+03 1. 64E+03 1. 19E+03 5. 69E+02 2. 51E+02 8. 90E+01 L. 20E+01 3. 00E+00 0. CCE+00 O OCE+00 Q. QE+00
265 4. T2E+02 1.57E+03 3. T2E+03 5. 25E+03 7. 34E+03 6. 24E+03 6. 61E+03 5. 09E+03 1. 64E+03 1. 22E+03 6. 46E+02 3. 25E+02 1. 59E+02 5. 60E+01 2. 20E+01 1. 30E+01 2. 00E+00 Q. QOE+00
21 8 1.31F+03 3. 67E+03 6. 96E+03 9. T1E+03 9. 50E+03 7. 55E+03 6. 82E+03 5. 25E+03 9. 91E+02 6. 85E+02 4. 45E+02 2. 12E+02 8, 30E+01 3. T0E+01 1. 10E+01 2. 00E+00 O QCE+00 Q. QOE+00
28 53 7, 34E+02 1.52E+03 2. 15E+03 2, 94E+03 1. 89E+03 1. 68E+03 8. 30E+02 1.57E#02 4. 10E+01 2. 20E+01 1.50E+01 4. 00E+Q0 3. 00E00 2. 00E+00 O CE+00 O 00E+00 0 OCE+00 O QOEH(0
29 445, 25E+02 1.47E+03 2, TOE+03 3.83E+03 3. 41E+03 1. 4TE+03 7. 87E+02 4. 20E402 2. 22E+02 1. 38E+02 4. T0E+01 2. 00E+01 1. 30E+01 L. 00E+00 4. 00E+00 1. 00E+00 Q. QCE+00 Q CEQ0
30 42 8. 39E+02 1. 736403 3. 46E+03 3. 83E+03 3. 41E+03 L. 26E+03 1 10E#03 8. 39E+02 2. 43E+02 1.54E+02 8. 20E+01 5. 00E+QL 2. 60E+01 5. 00E+00 4. 00E+00 1 00E+00 O QOE+00 Q. OCEH(0
3150 6.82E+02 1. 20E+03 1, 05E+03 5. T7E+02 7. 34E+02 4, T2E+02 2. 10E+02 5. 25E+01 3. 80E+01 1. 90E+01 9. 00E+00 2. 00E+00 2. 00E+00 3. 00E+00 Q QCE+00 0. QCE+00 Q. OCE+00 Q. QCEQ0
32 52 3. 15E+02 6. 82E+02 1. 31E+03 1. 84E+03 2. 05E+03 7.87E+02 3. 15E+02 1. 05E+02 3. 80E+01 2.60E+01 1. 20E+01 5. 00E+00 Q. OCE+00 3. 00E+00 0. OCE+00 Q. OCE+00 O QCE+00 0. QQE+00
33 40 5. TTE+02 1. 99E+03 2. 26E+03 2. 36E+03 1. 36E+03 9. 44E+02 3. 67E+02 2. 10E+02 7, 30E+01 5. 60E+01 2. 60E+01 1. 00E+01 4. 00E+00 2. 00E+00 L.00E+00 O QCE+00 Q. COE+00 Q. OCE+00

—ro
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TABLE 02. PARTI CLE COUNTS BY SIZE MNGE, UPSTREAM OF FILTER.

SEQ EXP

# # AVERAGE PARTI CLE DI AMVETER | N M CROVETERS
0.10 0.15 0.2 0.3 0.42 0.59 0.84 L18 LoT 237 3.3 474 6.70 8 B4 B% %K 7Y

34 29 3.15E+02 1.52E+03 3.20E+03 3. 15E+03 2, 10E+03 1.68E+03 1.05E+03 4.20E+02 8. 91E+02 4. 31E+02 1.00E+02 2. 60E+01 1. 00E+01 3. 00E+00 1.00E+00 O OCE+00 O OCE+00 O OCE+00
35 32 9.44E+02 3.62E+03 3.99E+03 2. 15E+03 2, 10E+03 1.26E+03 1.21E+03 9. 44E+02 5.86E+02 3. 04E+02 1. 19E+02 3. 10E+01 1.00E+01 1.00E+00 O OCE+00 Q. OCE+00 O OCE+00 O OCE+00
36 48 2.05E+03 3.78E+03 3, 72E+03 3. 41E+03 1. 84E+03 8. 39E+02 1.47E+03 1. 10E+03 5. 50E+02 3. 72E+02 1.87E+02 6. 10E+01 1,40E+01 1, 10E+01 O OCE+00 1.00E+00 1.00E+00 Q. QCE+00
37 49 2.10E+02 8.39E+02 2. 62E+03 4. 25E+03 2, 73E+03 1.63E+03 1.05E+03 3.67E+02 1.25E+02 5.00E+01 1.50E+01 1. 10E+01 5.00E+00 4. 00E+00 1.00E+00 O OCE+00 1.00E+00 O OCE+00
38 34 3.36E+03 4.09E+03 4. 46E+03 5. 25E+03 4. 62E+03 2. 99E+03 1. 31E+03 4. 72E+02 3. 64E+02 1. 17E+02 2. 40E+01 1.30E+01 6.00E+00 1, OCE+00 0. QCE+00 2. 00E+00 0. COE+00 0. COE+Q0
39 51 1.63E+03 3. 15E+03 4. 67E+03 6.56E+03 6. 03E+03 3. 99E+03 1. 84E+03 2. 10E+02 1. 32E+02 4. 10E+01 2. 50E+01 1. 50E+01 6. 00E+00 2. 00E+00 2. 00E+00 1.00E+00 O OCE+00 Q. QCE+00
40 45 5.25E+02 1. 31E+03 3. 78E+03 5. 25E+03 5. 19E+03 2. 94E+03 1. 15E+03 2. 10E+02 5. 40E+01 1. 70E+01 9. 00E+00 4. 00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00 O OCE+00 Q. QCE+00
41 39 1.47E+03 2.62E+03 6.87E+03 9. 65E+03 6, 87E+03 4. 62E+03 2. 05E+03 8. 92E+02 4. 33E+02 1. 38E+02 3.80E+01 1. 10E+01 6.00E+00 2. 00E+00 0. CCE+00 0. 0CE+00 0. CCE+00 0. COE+00
42 28 2.15E+03 6.66E+03 1.32E+04 1. 74E+04 1,53E+04 9.55E+03 4.98E+03 1. 68E+03 1. 97E+03 6. 86E+02 1. 86E+02 4. 60E+01 1.50E+01 4. 00E+00 1.00E+00 O OCE+00 Q. OCE+00 Q. QCE+00
43 30 3.31E+03 4. 93E+03 6. 40E+03 6. 24E+03 5, 61E+03 3. 62E+03 3. 67E+03 1. 73E+03 4. 83E+02 2. 32E+02 1. 11E+02 4. 20E+01 7.00E+00 3.00E+00 0. QCE+00 1. 00E+00 1. 00E+00 O. COE+00
44 36 5.40E+03 6. 45E+03 6. 92E+03 4. 35E+03 3. 62E+03 2. 83E+03 2, 99E+03 1. 15E+03 3.50E+02 2. 44E+02 6.80E+01 2. 80E+01 3. 00E+00 2. 00E+00 1. 00E+00 O CCE+00 O OCE+00 O OCE+00
45 41 4, 14E+03 7. 13E+03 9. 18E+03 7. 08E+03 4. 46E+03 4.25E+03 2. 62E+03 1. 73E+03 1. 03E+03 5. 01E+02 1.57E+02 4. 00E+01 1. 10E+01 5.00E+00 1.00E+00 0. CCE+00 0. COE+00 O. COE+Q0
46 35 8.92E+02 9. 44E+02 1. 10E+03 1.57E+03 1, 57E+03 7.87E+02 7.87E+02 5. 77E+02 3.05E+02 1.80E+02 1.06E+02 3. 70E+01 9.00E+00 3. 00E+00 1.00E+00 O CCE+00 Q. OCE+00 O OCE+00
47 46 2.62E+02 4. 72E+02 8. 92E+02 1. 36E+03 2. 41E+03 2. 78E+03 1. 05E+03 6. 30E+02 2.53E+02 1.43E+02 5.50E+01 2. 50E+01 2. 00E+00 2. 00E+00 1.00E+00 O OCE+00 O OCE+00 Q. QCE+00
48 31 1.42E+03 1.89E+03 4. 20E+03 6. 45E+03 6.56E+03 4. 46E+03 3. 04E+03 2. 68E+03 1. 22E+03 8, 22E+02 3. 15E+02 9. 20E+01 2. 20E+01 4. 00E+00 2. 00E+00 2. 00E+00 Q. OCE+00 Q. OCE+00
49 37 1.10E+03 9. 44E+02 2. 78E+03 3. 41E+03 4. 25E403 3. 88E+03 2. 31E+03 1.42E+03 8. 87E+02 5. 34E+02 2.23E+02 8.60E+01 2. 80E+01 4. 00E+00 0. CCE+00 1. 00E+00 O OCE+00 O OCE+00
50 54 8.92E+02 2. 62E+03 4. 46E+03 7.08E+03 6. 98E+03 4. 93E+03 3. 36E+03 1. 73E+03 6. 35E+02 3. 11E+02 1.27E+02 4, 10E+01 8. 00E+00 4. 00E+00 O.CCE+00 Q. CCE+00 O OCE+00 O OCE+00
51 43 2.05E+03 4, 35E+03 1. 16E+04 1. 63E+04 1.48E+04 9.97E+03 4. 20E+03 2. 15E+03 4.83E+02 1. 71E+02 5.60E+01 1.40E+01 1.00E+00 O CCE+00 O.CCE+00 Q. CCE+00 O OCE+00 O OCE+00
52 38 8.39E+02 1. 10E+03 6.82E+02 7.87E+02 1.52E+03 6. 30E+02 9. 44E+02 9. 97E+02 2. 46E+02 1. 39E+02 5.80E+01 2. 7T0E+01 9. 00E+00 4. 00E+00 O.CCE+00 1.00E+00 O OCE+00 O OCE+00
53 47 3.67E+02 1.26E+03 2. 31E+03 2. 05E+03 1. 63E+03 1. 99E+03 1. 73E+03 1, 05E+03 4.42E+02 2, 60E+02 1. 14E+02 5. 30E+01 1.40E+01 3. 00E+00 2. 00E+00 1.00E+00 QO OCE+00 0, 00E+00
54 33 1.52E+03 3. 10E+03 2. 47E+03 1.99E+03 1.63E+03 1.89E+03 1.26E+03 1.05E+03 5.00E+02 2. 41E+02 7. 10E+01 2. 40E+01 5.00E+00 1.00E+00 3. 00E+00 O OCE+00 QO OCE+00 Q. OCE+00
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# AVERAGE PARTI CLE DI AMETER | N M CROVETERS

TABLE D3. PARTICLE COUNT FREQUENCY Di STRIBUTI ON BY SI ZE RANGE, UPSTREAM CF FILTER
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TABLE D3. PARTI CLE COUNT FREQUENCY Di STRIBUTION BY SI SE RAHGE, UPSTREAM CF FILTER

SEQ EXP
#oo# AVERAGE PARTI CLE DI AVETER | N M CROMVETERS
0.10 0.15 0.21 0.30 0.42 0.59 0.84 1.18 1.67 2.37 3.35 4.74 6.70 9.48 13.40 18.95 26.80 37.90

3429 2 11E-02 1.02E-01 2.15E-01 2.11E-01 1.41E-01 1.13E-01 7.05E-02 2. 82E-02 5.98E-02 2.89E-02 6. 71E-03 1. 75E-03 6.71E-04 2. 01E-04 6. 71E-05 O OOE+00 O. OCE+Q0 1. 00E+00
35 82 5 47E-02 2.10E-01 2.31E-01 1.25E-01 1.22E-01 7.29E-02 6. 99E-02 5.47E-02 3.39E-02 1.76E-02 6.89E-03 1.80E-03 5.79E-04 5.79E-05 O O0E+00 0. 00E+00 O O0E+00 0. Q0E+Q0
36 48 1 05E-01 1.95E-01 1.92E-01 1.76E-01 9.46E-02 4.33E-02 7.57E-02 5. 68E-02 2.83E-02 1. 92E-02 9. 64E-03 3. 14E-03 7. 22E-04 5.67E-04 O QOE+Q0 5. 15E-05 5. 15E-05 O OOE+Q0
37 49 1 51E-02 6.04E-02 1.89E-01 3.06E-01 1.96E-01 1.17E-01 7.55E-02 2.64E-02 8.99E-03 3.60E-03 1.08E-03 7.91E-04 3.60E-04 2.88E-04 7.19E-05 O O0E+Q0 7. 19E-05 1. 00E+00
38 34 1 24E-01 1.51E-01 1.65E-01 1.94E-01 1.71F-01 1.10E-01 4.84E-02 1.74E-02 1.34E-02 4.32E-03 8.86E-04 4.80E-04 2. 22E-04 3.69E-05 O QOF+00 7.39E-05 O. OOE+Q0 O Q0E+Q0
39 51 5 75E-02 1.11E-01 1.65E-01 2.32E-01 2.13E-01 1.41E-01 6.49E-02 7.42E-03 4.67E-03 1.45E-03 8.84E-04 5.30E-04 2. 12E-04 7.07E-05 7.07E-05 3.53E-05 O OOF+Q0 2. 00E+00
4045 9 57E-02 6.42E-02 1.85E-01 2.57E-01 2.54E-01 1.44E-01 5.65E-02 1.03E-02 2. 64E-03 8. 32E-04 4.40E-04 1.96E-04 4.89E-05 4. 89E-05 4. 89E-05 4.89E-05 O OOE+00 1. 00E+00
41 39 4 12E-02 7.35E-02 1.93E-01 2. 71E-01 1.93E-01 1.29E-01 5.74E-02 2.50E-02 1.21E-02 3.87E-03 1.07E-03 3.08E-04 1.68E-04 5, 61E-05 O QOE+00 O. O0E+00 O. O0E+00 O OCE+00
4228 2 92E-02 9.04E-02 1.79E-01 2.36E-01 2.07E-01 1.30E-01 6. 76E-02 2.28E-02 2.67E-02 9.30E-03 2.52E-03 6.24E-04 2. 03E-04 5.43E-05 1.36E-05 O O0E+00 O. O0E+Q0 1, OE+00
43 30 9 08E-02 1.35E-01 1.76E-01 1.72E-01 1.54E-01 9.95E-02 1.01F-01 4.76E-02 1.33E-02 6.37E-03 3.05E-03 1.15E-03 1.92F-04 8. 24E-05 0. Q0E+Q0 2. 75E- 05 2. 75E-05 0. O0E+Q0
44 36 1 57E-01 1.87E-01 2.01E-01 1.26E-01 1.05E-01 8.23E-02 8.69E-02 3.35E-02 1.02E-02 7.09E-03 1.98E-03 8. 13E-04 8.71E-05 5.81E-05 2. 90E-05 O OOE+00 O. OCE+Q0 1. 00E+00
45 41 9 79E-02 1.68E-01 2.17E-01 1.67E-01 1.05E-01 1.00E-01 6.19E-02 4.09E-02 2.43E-02 1.18E-02 3.71E-03 9.45E-04 2. 60E-04 1.18E-04 2.36E-05 O.00E+00 O QOE+00 1. 00E+00
46 35 1, 00E-01 1.06E-01 1.24E-01 1.77E-01 1.77E-01 8.86E-02 8.86E-02 6.50F-02 3.44E-02 2.03E-02 1.19E-02 4, 17E-03 1.01E-03 3.38E-04 1.13E-04 O OOE+C0 O OOE+Q0 1. 00E+00
47 46 2 BAE-02 4.56E-02 8.62E-02 1.32E-01 2.33E-01 2.69E-01 1.01E-01 6.09E-02 2.45E-02 1.38E-02 5.32E-03 2.42E-03 1.93E-04 1.93E-04 9.67E-05 O O0E+00 O OCE+00 1, OCE+00
48 31 4. 27E-02 5.69E-02 1.27E-01 1.95E-01 1.98E-01 1.34E-01 9.17E-02 8.07E-02 3.67E-02 2.48E-02 9.50E-03 2. 77E-03 6.63E-04 1.21E-04 6. 03E-05 6. 03E-05 O. O0E+Q0 2. 00E+00
49 37 5 04E-02 4.32E-02 1.27E-01 1.56E-01 1.94E-01 1.78E-01 1.06E-01 6. 48E-02 4. 06E-02 2.44E-02 1.02E-02 3.93E-03 1.28E-03 1.83E-04 O QOF+Q0 4.58E-05 0. 00E+00 O OCE+Q0
%0 54 2 69E-02 7.91E-02 1.34E-01 2.13E-01 2. 10E-01 1.49E-01 1.01E-01 5.22E-02 1.91E-02 9.37E-03 3.83E-03 1. 24E-03 2. 41E-04 1.21E-04 O O0E+00 0. 00E+00 Q. QOE+00 0. 00E+Q0

3.09E-02 6.58E-02 1.75E-01 2.46E-01 2.24E-01 1.51E-01 6.35E-02 3.25E-02 7.30E-03 2.59E-03 8.47E-04 2.12E-04 1.51E-05 O OCE+00 O OCE+00 O OCE+00 O OCE+CO 0. OCE+C0
52 38 1 (5E-01 1.38E-01 8.54E-02 9.85E-02 1.91E-01 7.88E-02 1.18E-01 1.25E-01 3.08E-02 1.74E-02 7.26E-03 3.38E-03 1. 13E-03 5.01E-04 O QOE+00 1. 25E-04 0. 00E+00 O QOE+Q0
5347 2. 77E-02 9.49E-02 1.74E-01 1.54E-01 1.23E-01 1.50E-01 1,30E-01 7.91E-02 3.33E-02 1.96E-02 8.59E-03 3.99E-03 1.06E-03 2. 26E-04 1.51E-04 7.54E-05 O Q0E+Q0 2. 00E+00
>4 33 9 66E-02 1.97E-01 1.57E-01 1.27E-01 1.03E-01 1.20E-01 8.00E-02 6. 66E-02 3. 18E-02 1.53E-02 4.51E-03 1.52E-03 3. 18E-04 6.35E-05 1.91E-04 O QCE+00 0. QCE+Q0 3. 00E+00

51 43
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TABLE 04.

SEQ EXP

#

© 0 N O O DN W N o~

W W W W N NNDNNNDDNNNRNNDNRR R
wNHocooo\lmwwaHO@oo\l;G:S::S

#

15
27
16
18

11
19
20
12
17
24

23
22
26
13

10
21

25
14

53
44
42
50
52
40

PARTI CLE MASS FREQUENCY Di STRIBUTION BY SI ZE RANGE, UPSTREAM OF FI LTER

AVERAGE PARTI CLE DI AMETER | N M CROVETERS

0.10 0.15 0.21 0.30 0.42 0.59 0.8 1.18 1.67 2.37 3.35 4.74 6.70 9.48 13.40 18.95 26.80 37.90

4.08E-04 2.20E-04 1.17E-02 3.74E-02 8.58E-02 1.30E-01 1.99E-01 1,41E-01 1.93E-01 1.24E-01 6,07E-02 1.72E-02 O OCE+00 O OCE+00 O OCE+00 O OCE+00 O COE+00 O. OCE+00
2.3QE-04 1.54E-03 7.69E-03 2. 62E-02 6.53E-02 8. 31E-02 4.35E-02 4.93E-02 1.57E-01 1.48E-01 1,17E-01 6.01E-02 O OCE+00 2. 40E-01 O QCE+00 O CCE+00 Q. OCE+00 O OOE+00
2.12E-05 2.87E-04 1.86E-03 6. 32E-03 1.03E-02 2. 14E-02 3.90E-02 5.51E-02 7.10E-02 1.31E-01 1,59E-01 1.49E-01 1.27E-01 5.98E-02 1.69E-01 O CCE+00 O OCE+00 O OOE+00
1.83E-05 2. 08E-04 2.79E-03 2.53E-02 9. 04E-02 1.59E-01 1.69E-01 1.06E-01 9.89E-02 8.77E-02 7.09E-02 O OCE+00 1.89E-01 O CCE+00 O CCE+00 O CCE+00 O OCE+00 O. GCE+00
6. 75E-04 4.89E-03 1.89E-02 4.92E-02 7.87E-02 1.17E-01 1.27E-01 1.65E-01 1.42E-01 1.57E-01 6.66E-02 3. 77E-02 3.55E-02 O OCE+00 O OCE+00 O COE+00 O. OCE+00 O OCE+00
1.68E-04 8.27E-04 6.28E-03 1.71E-02 2.84E-02 2. 44E-02 2.69E-02 7.14E-02 4.13E-02 7.91E-02 1,19E-01 1.80E-01 1.81E-01 9.29E-02 1.31E-01 O OCE+00 O COE+00 O. OCE+00
5.19E-05 1.96E-03 8.17E-03 2. 31E-02 5.87E-02 1.57E-01 1.95E-01 3.26E-01 8. 11E-02 7.86E-02 1.85E-02 5. 24E-02 O COE+00 O OCE+00 O OCE+00 O COE+00 O. OCE+00 O OCE+00
3.47E-04 1.09E-03 3.68E-03 8.96E-03 1.97E-02 3.54E-02 9.01E-02 1.27E-01 1.34E-01 1.69E-01 1,83E-01 1.30E-01 9.77E-02 O OCE+00 O OCE+00 O CCE+00 O. QCE+00 O OCE+00
1.50E-05 6.37E-05 3.40E-04 9.06E-04 2.24E-03 4.98E-03 9.61F-03 2.54E-02 2.88E-02 6.63E-02 8.52E-02 8. 40E-02 6. 25E- 02 8. 84E-02 O OCE+00 1.41E-01 4.00E-01 O OOE+00
6. 86E-05 4. 31E-04 2.89E-03 1.05E-02 2.48E-02 3.99E-02 5.88E-02 8. 11E-02 5. 74E-02 8. 42E-02 1.10E-01 1.26E-01 1.35E-01 8.19E-02 7.72E-02 1.09E-01 O OCE+00 O CCE+00
5.65E-04 2.36E-03 8. 62E-03 2. 21E-02 4. 20E-02 8. 04E-02 9. 65E-02 1.56E-01 1.63E-01 1.35E-01 1.14E-01 9.51E-02 8.41E-02 O OCE+00 O CCE+00 O OCE+00 O OCE+00 O CCE+00
2.97E-04 1.66E-03 8.48E- 03 2.90E-02 6. 16E-02 1.21E-01 1.63E-01 1.54E-01 1.03E-01 9.37E-02 3.71E-02 3.75E-02 2.12E-02 O OCE+00 1.70E-01 O OCE+00 O CCE+00 0, 00E+00
2.02E-04 7.93E-04 7.71E-03 2. 64E-02 7.01E-02 1.08E-01 4.49E-02 7.61E-02 1.59E-01 9.87E-02 2. 74E-02 3, 10E-02 O OCE+00 O OCE+00 3.50E-01 O OCE+00 O OCE+00 O CCE+00
1.69E-04 9.27E-04 5.42E-03 1.88E-02 4.82E-02 8. 74E-02 9.59E-02 1.72E-01 9. 14E-02 8.83E-02 7.87E-02 7.00E-02 9. 00E-02 1.53E-01 O QCE+C0 0. CCE+00 Q. OCE+00 O QCE+Q0
2.61E-06 1.11E-05 1.72E-04 6.94E-04 2. 17E-03 4.85E-03 1.30E-02 3.59E-02 4.84E-02 9.88E-02 2. 04E-01 1.63E-01 1.37E-01 9.69E-02 1.96E-01 O OCE+CO Q. OCE+Q0 Q QCE+Q0
8.17E-05 5.18E-04 2. 92E-03 1.08E-02 3.57E-02 8.55E-02 1. 64E-01 2.48E-01 8. 74E-02 1.18E-01 8. 34E-02 4. 58E-02 9. 95E-03 2. 82E-02 7. 96E-02 O OOE+00 O QCE+00 O OCE+CO
8.04E-05 3.42E-04 1.09E-03 3.28E-03 9. 43E-03 2. 26E-02 3. 81E-02 6. 46E-02 3.08E-02 5.50E-02 7.52E-02 1.02E-01 1.35E-01 1.31E-01 1.30E-01 5.26E-02 1.49E-01 O OCE+CO
1.11E-04 3.89E-04 1.60E-03 4.37E-03 1.31E-02 2. 66E-02 2. 78E-02 5.55E-02 7. 37E-02 1.38E-01 1.76E-01 1.89E-01 2.38E-01 5.61E-02 O CCE+00 O QCE+00 O O0E+CO Q. OCE+Q0
8. 11E-05 4. 90E-04 1.93E-03 5. 80E-03 1.31E-02 3.31E-02 4.32E-02 8.09E-02 5.28E-02 1.12E-01 1.74E-01 1.92E-01 1.37E-01 1.55E-01 O OOE+CO O OCE+00 O. QCE+00 O OCE+00
1.15E-04 5.45E-04 2.33E-03 5. 74E-03 1.25E-02 2. 68E-02 5. 46E-02 8.83E-02 7.51E-02 1.32E-01 1.43E-01 1.59E-01 1.22E-01 8.62E-02 9. 14E-02 O OCE+Q0 O QCE+00 Q. OCE+CO
1.95E-04 8.55E-04 2. 65E-03 6.99E-03 1.81E-02 3.37E-02 4. 37E-02 6.98E-02 3. 10E-02 7. 69E-02 4.24E-02 8. 13E-02 7. 66E-02 9. 29E-02 1.75E-01 2. 48E-01 O QCE+00 O OCE+00
4.08E-05 3.28E-04 1.53E-03 7.14E-03 1.50E-02 2. 99E-02 4.62E-02 8. 08E-02 5.93E-02 9.81E-02 1.22E-01 9.48E-02 8.58E-02 3.03E-02 8.58E-02 2.43E01 O OCE+Q0 O. OCE+00
7.37E-05 3.99E-04 1.85E-03 5. 61E-03 1.30E-02 2.89E-02 4.45E-02 6.92E-02 5.85E-02 1.10E-01 1.33E-01 1.64E-01 1.52E-01 1.58E-01 6.09E-02 O OCE+00 O OCE+CO Q. OCE+00
4.78E-05 3.12E-04 1. 26E-03 4.29E-03 1.26E-02 1.78E-02 2.95E-02 3.87E-02 3. 42E-02 4. 84E-02 4. 35E-02 3.35E-02 3. 16E-02 2. 98E-02 O OCE+QC0 O OCE+Q0 6. 74E-01 O. QCE+00
3.55E-05 2. 38E-04 7.22E-04 2.02E-03 5, 38E-03 1.18E-02 2.56E-02 5.55E-02 5.97E-02 1.22E-01 1.66E-01 2.07E-01 2. 08E-01 7.93E-02 5. 61E-02 O OCE+CO O OCE+00 O OCE+00
1.45E-06 1.37E-05 9. 18E-05 3. 66E-04 1.45E-03 3,48E-03 1.04E-02 2. 27E-02 2.07E-02 4.35E-02 6.52E-02 9.28E-02 1.28E-01 1.28E-01 1.42E-01 2.38E-01 1.03E-01 QO CCE+00
9.13E-06 7.23E-05 3.65E-04 1.53E-03 4.23E-03 9. 52E-03 2.43E-02 5.29E-02 2. 82E-02 5.52E-02 1.01E-01 1.37E-01 1.51E-01 1.91E-01 1.61E-01 8.26E-02 O OCE+00 O CCE+CO
1.55E-04 9. 11E-04 3.64E-03 1.41E-02 2.56E-02 6.43E-02 9. 09E-02 4.82E-02 3.55E-02 5.39E-02 1.04E-01 7.85E-02 1.66E-01 3.14E-01 O OCE+00 O OCE+00 Q. OCE+00 O. OCE+00
2.02E-05 1.60E-04 8.56E-04 3.34E-03 8. 40E-03 1.02E-02 1.55E-02 2.34E-02 3.50E-02 6. 15E-02 5.93E-02 7.13E-02 1.31E-01 2.85E-02 3.23E-01 2.28E-01 O OCE+00 O CCE+CO
2.25E-05 1.31E-04 7.43E-04 2.32E-03 5.85E-03 6. 11E-03 1.51E-02 3.26E-02 2. 67E-02 4.78E-02 7.21E-02 1,24E-01 1.83E-01 9.94E-02 2, 25E-01 1.59E-01 O OCE+CO Q. GCE+00
1.73E-04 8.65E-04 2. 13E-03 3.31E-03 1.19E-02 2. 17E-02 2.72E-02 1.93E-02 3. 94E-02 5.58E-02 7.47E-02 4.70E-02 1.33E-01 5. 64E-01 O OCE+Q0 O QCE+00 O OCE+00 O CCE+CO
7.53E-05 4.62E-04 2.51E-03 9.94E-03 3, 13E-02 3.41E-02 3.86E-02 3.64E-02 3.72E-02 7.21E-02 9.41E-02 1.11E-01 O OCE+00 5.32E-01 O OCE+00 O OCE+00 O OCE+Q0 O. OCE+00
7.05E-05 6.89E-04 2.21E-03 6.53E-03 1.07E-02 2. 09E-02 2. 30E-02 3.71E-02 3.65E-02 7.93E-02 1.04E-01 1.13E-01 1.28E-01 1.81E-01 2.56E-01 O OCE+00 O OCE+00 O OCE+00
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TABLE 04

>EQ EXP

#

34
35
36
37
38
39
40
41
42
43
a4
45
46
47
48
49
50
51
52
53
54

#

29
32
48
49
34
51

45
39
28
30
36
41

35

46
31

37
54
43
38
47
33

. PARTI CLE MASS FREQUENCY DI STRIBUTI OM BY SI ZE RANK, UPSTI SAM CF FILTER

AVERACGE PARTI CLE DI AVETER I N M CROVETERS

0.10 0.15 0.21 0.30 0.42 0.5 0.8 118 167 237 3.35 474 6.70 9.48 13.40 18.95 26.80 37.90

37E-05 1.87E-04 1. 12E-03 3. 10E-03 5. 85E-03 1.32E-02 2.34E-02 2.65E-02 1.59E-01 2. 18E-01 1.43E-01 1.05E-01 1. 14E-01 9.69E-02 9. 14E-02 O QCE+00 Q QCE+00 Q. COE+00
11E-05 5. 54E-04 1.72E-03 2.63E-03 7. 26E-03 1.23E-02 3.34E-02 7.39E-02 1.30E-01 1. 90E-01 2. 11E-01 1.55E-01 1.42E-01 4.01E-02 O 0CE+00 O OCE+00 Q. OCE+00 O OCE+00
68E-05 1.92E-04 5. 36E-04 1.39E-03 2.11E-03 2.73E-03 1.35E-02 2.87E-02 4.05E-02 7.75E-02 1. 10E-01 1.02E-01 6.60E-02 1.47E-01 O 00E+00 1.07E-01 3.02E-01 O OCE+00
66E- 06 8. 66E-05 7. 66E-04 3.51E-03 6.37E-03 1.07E-02 1.96E-02 1.94E-02 1.87E-02 2. 11E-02 1.79E-02 3. 72E-02 4.78E-02 1.08E-01 7.65E-02 O QCE+00 6. 12E-01 O OCE+00
57E-04 5.41E-04 1.67E-03 5. 55E-03 1.38E-02 2.53E-02 3.14E-02 3.20E-02 6.97E-02 6. 34E-02 3. 68E-02 5. 64E-02 7. 36E-02 3.47E-02 O 0CE+00 5. 55E-01 0. 00E+00 0. COE+00
58E-05 4.70E-04 1.97E-03 7.83E-03 2.04E-02 3.81E-02 4.96E-02 1.60E-02 2. 85E-02 2. 51E-02 4. 32E-02 7.33E-02 8.30E-02 7.82E-02 2. 21E-01 3.13E-01 O QCE+00 O OCE+00
36E-05 3. 08E-04 2.51E-03 9.87E-03 2.76E-02 4.42E-02 4.91E-02 2.53E-02 1. 84E-02 1. 64E-02 2. 45E-02 3.08E-02 2.18E-02 6. 16E-02 1.74E-01 4.93E-01 O QCE+00 O OCE+00
17E-04 5.89E-04 4.37E-03 1.73E-02 3.49E-02 6. 64E-02 8.32E-02 1.03E-01 1.41E-01 1.27E-01 9.89E-02 8. 10€-02 1. 25E-01 1.18E-01 O OCE+00 O QCE+00 0. 0OE+00 0. COE+00
94E-05 4.33E-04 2.42E-03 9. 02E-03 2. 24E-02 3.97E-02 5. 86E-02 5. 58E-02 1.85E-01 1.82E-01 1.40E-01 9.79€-02 9.03E-02 6.81E-02 4.81E-02 0. C0E+00 O 0OE+00 O OCE+00
41E-05 3. 13E-04 1.15E-03 3. 17E-03 8.06E-03 1.47E-02 4.22E-02 5. 62E-02 4. 44E-02 6. 03E-02 8. 16E-02 8. 73E-02 4.12E-02 4.99E-02 O OCE+00 1.33E-01 3. 76E-01 Q QOE+00
07E-04 1.04E-03 3.15E-03 5.61E-03 1.32E-02 2. 92E-02 8.71E-02 9.51E-02 8.16E-02 1.61E-01 1.27E-01 1.48E-01 4.47E-02 8.44E-02 1.19E-01 O 00E+00 O CCE+00 O OCE+00
27E-04 6. 17E-04 2. 24E-03 4.90E-03 8. 72E-03 2.35E-02 4.10E-02 7.66E-02 1.29E-01 1.77€-01 1.57E-01 1. 13E-01 8.81E-02 1.13E-01 6.41E-02 O CCE+00 O QCE+00 O OCE+00
83E-05 1.45E-04 4.78E-04 1.93E-03 5.46E-03 7.72E-03 2. 18E-02 4.53E-02 6. 77E-02 1.13E-01 1.88E-01 1.86E-01 1.28E-01 1.21E-01 1.14E-01 O QCE+00 Q. CCE+00 Q. OOE+00
01E-05 1.02E-04 5.46E-04 2.36E-03 1.18E-02 3.85E-02 4. 11E-02 6. 98E-02 7.93E-02 1.27E-01 1.38E-01 1.77E-01 4.01E-02 1. 14E-01 1.61E-01 O QCE+00 Q. CCE+00 Q. OOE+00
18E-05 8. 22E-05 5. 17E-04 2. 25E-03 6. 46E-03 1. 24E-02 2. 40E-02 5.96E-02 7.68E-02 1.47E-01 1.59E-01 1.31E-01 8.87E-02 4.56E-02 6. 45E-02 1.83E-01 O CCE+00 O OCE+00
41E-05 5. 85E-05 4.87E-04 1.69E-03 5.96E-03 1. 54E-02 2. 59E-02 4.49E-02 7.96E-02 1.36E-01 1.60E-01 1.75E-01 1.61E-01 6.50E-02 O OCE+00 1.30E-01 Q. CCE+00 Q. GOE+00
57E-05 2.97E-04 1.43E-03 6.41E-03 1.79E-02 3.57E-02 6. 88E-02 1.00E-01 1.04E-01 1.44E-01 1.66E-01 1.52E-01 8.39E-02 1.19E-01 O GOE+00 Q. CCE+00 O CCE+00 O OCE+00
29E-04 7.77E-04 5. 85E-03 2. 32E-02 6.00E-02 1.14E-01 1.36E-01 1.97E-01 1.25E-01 1.25E-01 1.166-01 8. 19E-02 1.65E-02 O 0OE+00 0. O0E+00 0. OCE+00 O CCE+00 O OCE+00
11E-05 1.52E-04 2.67E-04 8. 71E-04 4.76E-03 5.57E-03 2. 37E-02 7. 06E-02 4. 93E-02 7.88E-02 9.30E-02 1.22E-01 1. 15E-01 1.45E-01 O GOE+00 2. 90E-01 O QCE+00 O OCE+00
13E-05 1. 10E-04 5. 69€-04 1.43E-03 3.21E-03 1.11E-02 2.73E-02 4.69E-02 5. 58E-02 9. 29E-02 1. 15E-01 1.51E-01 1.13E-01 6.86E-02 1.29E-01 1.83E-01 O OCE+00 Q QCE+00
4 6

1.
5,
3.
1.
1.
8.
4,
L.
4,
1.
3.
L.
4,
2,
2,
2,
3.
1.
4,
1. 6

7.45E-05 4.29E-04 9.66E-04 2. 21E-03 5. 10E-03 1.67E-02 3. 16E-02 7.44E-02 1.00€-01 1.37E-01 1.14E-01 1.09E-01 6. 42E-02 3.63E-02 3. 08E-01 0. QCE+00 O QCE+00 Q. OOE+00
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