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ABSTRACT

The performance of the Century Industrial Products FRP-100 wet
scrubber installed on a lightweight aggregate kiln was evaluated with a field
test. Inlet-outlet tests for particle-size distribution with cascade impactors
and extractive sampling with an electrical aerosol size analyzer, and plume
opacity with a plant process visiometer were conducted. The scrubber,
operating at 80 percent of the rated capacity, had an aerodynamic cut diameter
(50 percent collection eff1c1ency) of 0.8 microns at a theoretical hydraulic
power of 15.8 wattséam /min (0.6 hp/1000 acfm). The liquid-to-gas ratio
was about 2.16 1/m” (16 gal/1000 acf).

The formation of submicron aerosol from the evaporation in the gas
cooling section of water containing dissolved solids was observed during all
tests. Also, the carryover of spray from the scrubber (there was no mist
eliminator) was observed at flow rates greater than 23.7 m /sec (50, 000
acfm).
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SECTION 1

INTRODUCTION

The Century Industrial Products FRP-100 wet scrubber was evalu-
ated with field measurements of collection efficiency and analysis of power
consumption. The scrubber is a horizontal spray chamber with a low pres-
sure drop on the gas side. Most of the scrubbing power is introduced
through the water side by pressure drop through spray nozzles.

The scope of the study was limited to the field test of a single unit.
The following tests were conducted:

° Cascade impactor tests at the inlet and outlet

° Extractive sampling and measurement of sub-
micron particles with a ThermoSystems, Inc.,
Electrical Aerosol Size Analyzer (EASA) at

the inlet and outlet

° Opacity measurement with a Meteorology Re-
search, Inc. Plant Process Visiometer (PPV)

at the inlet and outlet

The energy use of this scrubber was compared to other scrubber
types and particle-size dependent penetration determined for this unit.



SECTION 2

CONCLUSIONS AND RECOMMENDATIONS

This evaluation was one of 2 series of such evaluations being con-

ducted by the Industrial Environmental Research Laboratory of the Environ-
mental Protection Agency (EPA) to identify and test novel devices which are
capable of high efficiency collection of fine particulates. The test methods
used were not the usual compliance-type methods but were, rather, state-
of-the-art techniques for measuring efficiency as a function of particle size
using cascade impactors and an Electrical Aerosol Size Analyzer.

The following conclusions were made during this study:

The performance of the scrubber was compared to that of a theoreti-
cal venturi scrubber and found to have about a 60 percent smaller
aerodynamic cut diameter on the average for the same theoretical
power requirements. However, the standard deviation of the aero-
dynamic cut diameter was about 30 percent of the mean. Thus, much
of the difference is contained within the error band of the measure-
ment.

Water carryover from the scrubber was detected at gas flows in ex-
cess of 23.6 m3/sec (50, 000 acfm). The subject scrubber was not
equipped with a mist eliminator.

Submicron particles were generated in the cooling section of the
scrubber from evaporation of dissolved solids in the water. This
phenomena tended to obscure the requirements of the test to quantify
the fine particle collection efficiency of the scrubber. The subject
device did not meet the objectives of EPA to identify fine particle
collectors. '

It is recommended, for operations where scrubbers are practical,

the Century scrubber should be considered if the emissions are not pre-
dominantly fine particles.



SECTION 3

DESCRIPTION OF SITE AND SCRUBBER

SITE DESCRIPTION

The field tests were conducted at a plant producing lightweight aggre-
gate. Shale mined from a nearby quarry is tfansported to the site and
stored in a covered area. The crushed shale is conveyed to two rotary
kilns which are fired by pulverized coal. In the kilns, the shale is expand-
ed to reduce the density of the material. The expanded shale is allowed to
cool in stockpiles and is crushed to the desired size. The exhaust gases
from the kiln are ducted to a single wet scrubber. The saturated gases
are then exhausted to the atmosphere through a 2.4 m (8-foot) diameter
stack.

SCRUBBER DESCRIPTION

General Description

A diagram of the scrubber is shown in Figure 3-1. The unit consists
of three sections: cooling section, scrubbing section, and the stack. In the
cooling section, the gas is quenched to a temperature less than 77°C (170°F)
by evaporation of a water spray.

The scrubbing section is a large circular chamber consisting of two
sections of nozzles, a high-pressure and low-pressure. The high-pressure
nozzles are suspended from horizontal headers and the low-pressure noz-
zles from vertical headers. The high-pressure nozzles (fine droplet) are
located near the front of the chamber, while the low-pressure nozzles
(coarse droplet) are near the rear of the chamber. The mechanism for
collection is claimed to be capture of the particles with the fine droplets
and then removal of the droplet-particle with the coarse droplets.

The stack may contain baffles or a demister, depending on the instal-
lation.
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Figure 3-1. Diagram of FRP-100 Scrubber

Configuration of Scrubber at Site

77-412

The subject scrubber had some features which were unique to the site.

The scrubber had no mist eliminators. The scrubber
only had a diagonal baffle at the outer radius of the ex-

haust elbow

The nozzle configuration consisted of 43 high-pressure
and 23 low-pressure nozzles

The cooling section was modified by plant personnel
from that supplied by the vendor. The spray rings
were replaced by a pair of low-pressure nozzles di-
rected into the gas flow

The water was recirculated through a series of four

settling ponds.

Sufficient water was added at the final

pond to make up for evaporation from the ponds and in

the scrubber



A high-pressure pump with a 40 hp motor and a low-
pressure pump with a 50 hp motor were installed at

the site. A rather long piping run of about 100 m was
between the pump and scrubber

The scrubber is operated at about 80 percent the rated
gas volume



SECTION 4 "

FIELD TEST

TEST PLAN

General

The test plan called for measurement of the size fractional collection
efficiency for normal operating conditions. Cascade impactors were used
for measurement of particles above 0.50 micron in diameter, and a Model
3030 ThermoSystems, Inc., Electrical Aerosol Size Analyzer (EASA) was
used to measure particle distribution from 0.003 to 1.0 microns in diameter.
Supporting measurements included gas composition with an Orsat analyzer,
gas velocity, process flows, opacity, and power required.

The small size of the sampling platform prevented truly simultaneous
tests. However, inlet-outlet EASA and four inlet and two outlet impactor
tests were completed on the same day.

Schedule

The scrubber was tested three days in an '"as is'' condition. The rup-
ture of a waterline on the scrubber forced an outage of the plant to repair
the scrubber. Inspection of the scrubber indicated a buildup of material
at the dry-wet interface, a deposit of material in the lower 1/3 of the scrub-
ber, and several items (such as missing nozzles) requiring maintenance.

The scrubber was cleaned and maintenance performed on the unit. The
scrubber was again tested under normal operation conditions. A total of
three days of testing was conducted under conditions of a maintained unit.
These data are presented in this report as being representative of opera-
tion of the scrubber as designed.

GAS MEASUREMENT

The gas volumetric flow was obtained using a multipoint traverse with
a pitot probe following EPA Methods 1 and 2. The concentration of Og, CO,
and COz was measured with an Orsat analysis following EPA Method 3. The
water content of the flue gas was obtained with the impinger catch during the
cascade impactor tests.



SIZE DISTRIBUTION MEASUREMENT

Cascade Impactor

The Meteorology Research, Inc. (MRI) Model 1502 Cascade Impactor
was used in the test. The MRI Cascade Impactor is an annular jet-collector
type, similar to that reported by Cohen and Montan (1967). A cut-away
drawing of the instrument is shown in Figure 4-1. The body of the device
consists of quick connect rings supporting jet plates, collection discs, and
a built-in filter holder. The design permits flexibility in application to
various sampling situations.

The particulate matter is collected on collection discs. The discs are
a lightweight metal stamping (730 mg) of 316 stainless steel. The discs
were used only once, thereby permitting a permanent record of the test.

The surface of the collection disc for the outlet tests was prepared
with a solution of high-vacuum grease in toluene. The solution was painted
onto the discs. It was found that the thickness of the coating is important
in the performance of the impactor. After air drying, the discs were heated
at 149°C (300°F) for 4 hours to remove volatiles. The collection discs were
handled with clean forceps by the edge to prevent contamination and weight
changes.

The filter was held by Kapton washers and was backed by a porous
metal plate. A tared aluminum foil dish was used to weigh the filter and
Kapton washers.

The inlet impactors utilized Reeve Angel 934AH glass fiber {filter
mats as collection substrates held down with a stainless steel rim.

The weighing of the collection discs was a critical part of the test.
The collection disc was designed to fit the weighing chamber of 2 Cahn 4100
Electrobalance. The weighings were conducted at the motel to avoid dis-
ruptions due to low-frequency plant vibration. The discs and filters were
desiccated for 24 hours before weighing to stabilize the water content.

A weighing by substitution method was used.

Quality Control Tests--
Two types of quality control tests were conducted.

Controls--

Collection discs were prepared normally and transported to the test
site, but not mounted into an impactor. The control collection disc was a
good check of the performance in weighing of the samples. The tests of

7
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weighing repeatability were conducted with the collection discs under field
conditions during the normal pattern of work. Thus, problems with static
charges, balance adjustments, and handling were identified.

Blank tests--

Blank tests are impactors prepared in the normal manner which
sampled only filtered stack gas. These runs can identify problems from
chemical reactions of the substrate with stack gas, loss of substrate from
Vaporization or abrasion, and contamination of the substrates from leaks,
or during assembly and disassembly. The blank runs also have at least one
control disc.

The results of the control and blank test at the inlet are shown in
Table 4-1. The control value of 0.04 mg is within precision of the balance.
The blank value of 0. 18 mg is probably due to the high SOz concentration and
elevated temperature of 277°C (530°F). The tests were conducted for long
enough times to obtain sufficient particulate matter to reduce the effects of
substrate weight changes.

The outlet impactors were modified with a 30 cm (12-inch) nozzle ex-
tension. The nozzle extension was heated with a 50 watt heater, and the im-
pactor body was heated with a 350 watt heater. The heaters were sealed
with tape to insulate and waterproof the assembly. The temperature of the
gas at the outlet of the impactor was monitored during the test. A tempera-
ture of at least 82°C (180°F) was maintained to avoid water condensation.

The sample train used for the impactor tests consisted of:

) An in-stack impactor with a stainless steel probe

° Hose to four Greenberg-Smith impingers containing
100 ml water in each of the first two impingers, the
third dry, and the final containing silica gel

° A dry gas meter and pump following the impingers

Submicron Particles

The measurement of the size distribution of submicron particles was
a two-stage process:

1. The aerosol sample was removed from the stack and
diluted with clean, dry air

2. The particulate matter in the diluted gas was then
measured with an EASA :



TABLE 4-1. RESULT OF CONTROL AND BLANK TEST

Run No.: 30
Substrates: Reeve Angle 934 AH
Time: 5 min. '
Location: Inlet
Temperature: 277°C (530°F)
Date: 8/30/76
Control Discs®, mg:  0.04

0.04

mean 0. 04

Blank Discsb, mg: 0.06

0.15

0.20

0.28

0.23

mean: 0,18
Standard deviation: 0. 08
Blank backup filterb, mg: 0.67

a=~-taken to the field but not mounted in impactor

b--taken to the field and exposed to filtered stack gas

10



The sample was extracted at nonisokinetic flow rates due to system
design and instrumentation specifications. This should not affect sample
collection of the submicron particles of interest.

A precutter was used to prevent large particle contamination of the
fine particle sample train. A modified MRI Model 1502 Cascade Impactor
was used to mate with the environment being sampled. The advantage of
using the modified impactor by eliminating collection discs and filter media
is the flexibility of determining the d,, separation point by manipulation of
stage jet diameters. When assembled properly, the impactor allows sam-
ples to be collected for approximately eight hours without plugging. The
inlet of the precutter-impactor should face downstream of particle flow.

Diluting the sample served a dual purpose:

° Matching sample concentrations to particle detection
capabilities
. Reducing the dew point of the sample

Dry dilution air was created by recirculating air through a bed of
CaS0O, desiccant (dew point, -68°C) and then filtering to prevent contamina-
tion. Dilution was accomplished by a three-stage process of mixing the dry,
particle-free dilution air with the sample. Sample flow was measured by
venturi-type flow meters preceding each dilution stage, while dilution flows
are measured across orifice-type meters. Temperatures and pressures
were also monitored throughout the flow scheme. Tubing diameters in the
sample path are reasonably large (0. 95 cm diameter) to minimize particle
loss due to diffusion, and tubing lengths were short to minimize sample
residence time. Flow control was accomplished by manipulation of the
dilution air control valves.

Dilution ratios of about 6:1 to 1000:1 can be obtained by adjustment of
the control valves.

Figures 4-2 and 4-3 illustrate the extractive sampling systems at the
inlet and outlet of the scrubber. The outlet cascade impactor precutter and
probe required electrical heat tracing to evaporate entrained droplets be-
fore dilution.

The operation of the EASA for source measurements was described by
Sem (1976). The EASA must be protected from dirt and moisture and iso-
lated from vibration for successful operation.

11
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OPACITY MEASUREMENT

The opacity at the inlet and outlet of the scrubber was measured with
an MRI Plant Process Visiometer. The instrument was installed in a 3-inch
port, and the sample was heated to remove water vapor. A diagram of the
instrument is shown in Figure 4-4. The aerosol particles in the chamber
are illuminated by a flash lamp. The optics have been designed so that the
output of the photomultiplier tube is proportional to the extinction coefficient
due to scattered light. The instrument is a physical analog of the following
equation:

s
= 27 B(O)sin 06 d O
/

scat
where
scat - the scattering coefficient due to scattered light
B( 9 )= volume scattering function
e = scattering angle

If there is no light absorption, the scattering coefficient is identical to the
extinction coefficient. The extinction coefficient is related to plume opacity
with the Bouguer Law.

Opacity (percent) = [1 - exp (—bext L)] 100
where
b = extinction coefficient, m-1
ext
L = stack diameter, m

The instrument is spanned with an internal calibrator consisting of an
opal glass lens of known scattering coefficient. The lens is mechanically
placed in the view of the detector for calibration and was retracted into a
sealed chamber between calibrations. The PPV calibrator is calibrated with
oil smoke with reference instruments using both an integration nephelometer
and a transmissometer. The PPV was described in detail by Ensor, et al
(1974).

The PPV at the inlet of the scrubber was mounted on a support at th,e
ground. The sample was removed from the stack with a 1/2-inch ID stain-
less steel probe extending 0. 65 m (2 feet) into the stack through an elbow and
down through a vertical 1-inch diameter pipe 2.1 m (7 feet) long to the optical
chamber. The inlet probe was aligned with the flow, and near isokinetic
sampling rate was maintained. The sample rate was estimated to be 0.28
m” /min (10 cfm). A high-efficiency aspirator at the exhaust of the optical

14
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chamber was supplied with compressed air from a Rotron blower. The in-
let piping and optical chamber were insulated and heated to keep the aerosol
above the water dew point.

The PPV at the outlet was mounted on the sampling platform. The
electrically heated probe extended about 0.65 m (2 feet) into the stack. The
inlet of the probe was protected by a flat splash plate to prevent entrained
water droplets from entering the probe.

In both instruments, the optical chamber was electrically heated. A
remote control panel was rack-mounted in the truck. The light scattering
coefficients were recorded on strip charts. The remote control panel has
controls to allow remote operation of the instruments. Each PPV was ad-
justed to provide a typical midscale reading.

The internal opal glass calibrator is used as a field reference. After
installation, the instruments were operated continuously. The zero and span
were checked at least three times per day by back-flushing with clean air
and activating the calibrator. Thus both a check of the electronics and drift
and contamination of the optical surfaces were obtained. When required,
the units were cleaned and adjusted.

16



SECTION 5

FIELD TEST RESULTS

CALCULATION OF SCRUBBER PERFORMANCE

The performance of this scrubber was compared to other types of
scrubbers with the following procedure:

. The theoretical hydraulic power required for the
scrubber was computed from both the gas and
water flows and pressure drop

° The scrubber performance aerodynamic cut dia-
meter was computed from the cascade impactor
results. The cut diameter as defined by Calvert,
et al (1972) is the particle size collected with 50
percent efficiency in the scrubber

® Utilizing results reported by Calvert (1974) and
adapted by Cooper and Anderson (1975), the per-
formance of the subject scrubber was compared
to the theoretical performance of other cormmon
types of scrubbers

PROCESS FLOWS AND POWER REQUIRED
Gas Flows

The gas flows were determined by using an S-type pitot tube. A 36-
point traverse at the inlet upstream of the cooling section and a 48-point
traverse at the outlet were conducted each day. In addition, a 1.22 m (4-foot)
extension was added to the stack to reduce the effect of local winds on the
stack velocity.

The results of the gas flow measurement are summarized in Table 5-1.
The inlet velocity traverse is more reliable than the outlet tests for the fol-
lowing reasons:

® The outlet test location was about one stack diameter
downstream from a bend and 1/2 upstream diameter
from the exhaust [with 1.22 m (4-foot) extension]

17



TABLE 5-1. SUMMARY OF GAS VOLUME MEASUREMENTS
Date: 8/29 8/30 8/31
Location Inlet Outlet | Inlet QOutlet | Inlet Qutlet
Temperature, °C 277 46 275 46 284 43
°F 531 115 527 115 543 110
Velocity, cm/sec 1067 381 1210 427 | 1173 515
ft/sec 35.0 12.5 39.7 14.01] 38.5 16.9
Static Pressure, cm H_ O 0.20 0.25 0.18 0.1310.20 0.18
in. H27C) 0.08 0.10 0.07 0.051] 0.08 0.07
Pressure Drop, cm H;0 --- 0.05 0.03
in. H>O0 0.02 0.01
Gas Flow, am3>/sec 136.0 18.0 | 41.3 300 41.3 24.1
acim 17, 000? 38,0007} 87,400 42,400 }37,500 51,100
Water Vapor, percent 3.0 11.5 5.8 32.7] 4.6 23.9
Saturated Water Vapor,
c
percent 10.2 10.2 8.0
Gas Flow, sd m>/sec 18.5 14.5 20.5 16.3] 19.7 z0.0
ed cfm 39,100 30,800° | 43,400 34, 600}41, 800 42, 400
Gas Flow In/Gas Flow Out 1.27 1.25 0.99
Gas Flow from Inlet Tra-
verse Corrected to Scrub-
ber Conditions”, am~/sec 22.8 25.2 24.5
acfm 48, 300 53, 400 51,900
Liquid Carryover®,1/sec 0.208 4.10 2.71
gpm 3.3 65 43
Velocity in Scrubberf
cm/sec 216 241 232
ft/sec 1 7.1 J. 7.9 7.6

a--Inlet duct cross sectional area, 3.407 m2 (36. 68 ftz)
b--Outlet duct cross sectional area, 4.694 m2Z (50. 53 ftz)
c--Computed using saturated water concentration at scrubber outlet

conditions

d--Computed using dry gas volume from inlet traverse and saturated

water concentration

e--Assumed to be the excess water above saturation
f-- Scrubber cross sectional area, 10.51 mz (113.1 ft )
Standard conditions 21.1°C, 76 cm Hg (70°F, 29.92 in. Hg)

18



° There was minor gas leakage at the juncture of the
duct work and scrubber

] The inlet traverse point was a good sampling loca-
tion and had sufficient flow for good measurement
accuracy

° The outlet gas velocity was low [about 3. 66 m/sec

(12 ft/sec)] thus prone to measurement error. Also,
the drop laden emissions tended to fill the pitot pressure
lines with water

The inlet velocity adjusted to scrubber conditions and a saturated water
content were used for the actual gas volumetric flow rate.

The water carry-over summarized in Table 5-1 and Figure 5-1, was
estimated by the additional water in excess of saturation. Based on the
limited data, the carry-over is a sensitive function of gas velocity in the
scrubber. Unless an entrainment separator is installed, carry-over might
limit the capacity of the unit.

Gas Composition Measurements

Results from the Orsat tests are summarized in Table 5-2.

Water Flows

The water flow was estimated by counting the number of high and low
pressure nozzles and using the rated water flow rate. The calculation is
summarized in Table 5-3.

Power Requirements

The determination of the hydraulic power required is shown in Table
5-4. The power loss computations developed by Semrau, as reported in
Strauss (1974), were used to compute the theoretical energy required. The
power measured at the pumps is also included for comparison.

PARTICLE COLLECTION EFFICIENCY

Size Distribution

The impactor and EASA results were combined to obtain particle size
distribution and fractional penetration curves over the particle size ranges
of both instruments. The particle density was assumed to be 2 g/<:m3 during
the computation of the actual particle diameter for the impactor tests. The
stage calibration constant for the impactor (¥59) was assumed to be 0. 38.

19
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TABLE 5-2, SUMMARY OF ORSAT GAS ANALYSIS

Date Location Co, O, (610 N, Dry Moleculér Weight
%o %o ) %o gm/gm mole
8/20 Outlet 5.8 14,0 0.2 80.0 29.6
8/20 Inlet 5.8 12,6 1.0 80.6 29.6
8/21 Qutlet 5.5 13.1 1,1 80.3 29.6
8/25 Outlet 5.2 13.9 0.6 80.3 29.6
8/25 Inlet 5.8 12.6 0.0 81.6 29. 6
8/30 | Inlet” 5.0 12,6 | 0.6 | 818 29.5
8/31 Inlet 5.3 12, 6 1,61 80.5 29.5

a. Mercury used as fluid

TABLE 5-3. ESTIMATION OF WATER FLOWS

Related Total
b Flow, "Flow,
Location Number Type 1/sec (gpm)l 1/sec (gpm)
Cooler 2 Low pressure | 1.78 (28.3)] 3.57 (56.6)
Front Section
Scrubber 47 High pressure 0.25 (4.0){11.86 (188.0)
Back Section
Scrubber 21 Low pressure 1.79 (28.3)}37.5 (594.3)
52.9 (838.9)

Low pressure nozzle -- 3.1 x 10° N/M2 (45 psig)
High pressure nozzle --8.7 x 10° N/MZ (125 psig)

b. Number of nozzles determined by inspection

21
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TABLE 5-4, ESTIMATION OF HYDRAULIC POWER REQUIRED
Gas Liguid Total
LAgquie Measured
Flow, AP H;::’:\:;lc Flow, AP, R Hlyag:v::lie H i‘::,?c v/ (}3 Power at Pump
Date malaac cmiz0 Watts/am”™ /min 1/sec] n/m"~ |Watte/am™ /min Watts/am™ /min 1/m wattg/am3/min
{acfm) (in Hzo) (hp/1000acim) (gpm) (psig) (hp/ 1000 acfm) (hp/ 1000 acfm) (gal/1000 acf) (hp/ 1000 acfm)
8/29 22.7 .- a 41 |3x10° 9-2b 16. 6 2.35 N.D.
(48, 000) {0.007) (651) {45) 5 (0.35) (0. 63) (17. 4)
12 8. 6x10 7.4
(188) |(125) (0. 28)
8/30 | 25.2 0.051 0.079 41 |[3x10° 8.4 15.3 2.12 45.6
(53, 400)| (0.02) (0.003) (651) [ (45) (0. 32) (0. 58) (15.7) (1.73%)
12 8. 6x10 6.8
(188) |(125) (0. 26)
8/31 | 24.5 | o.025 0.053 41 |3x10° 8.7 15.5 2.19 47.9
(51,900)| (0.01) {0.002) (651) | (45) (0. 33) (0. 59) (16.2) (1.82)
12 8. 6x10 6.85
(188) |(125) (0.26)
a--Hydraulic power loss gas computed with the equation: PG = 0.157 APG, AP = pressure drop
in HZO
b--Hydraulic power loss liquid computed with the equation: PL = 0.583 APL(QL/QG), ApL = liquid pressure
drop, peig
QL = liquid flow, gpm
QG = gas flow, acfm

c-«~Determined by measuring the applied voltage and amperage at the two pumps.

measured power wag due to line pressure drop, pump efficiency, and power factor.
N. D. --Not determined.

The difference be.ween the hydraulic power and



The size distribution statistics are reported in Table 5-5. The geo-
metric mass mean diameter and geometric standard deviations were deter-
mined by a least squares fit to a lognormal size distribution. These statis-
tics indicate the mean diameter and width of the distribution. The correla-
tion coefficient indicates the goodness of the fit. The inlet particulate
matter was very coarse and in many tests the major fraction of the weight
was on the first stage of the impactor.

The particle size distributions are shown in Figures 5-2 to 5-4. These
curves were computed with a procedure reported by Markowski and Ensor
(1977) which is a modification of a technique developed by Calvert and re-
ported by Ensor et al (1975). The impactor data is plotted as cumulative
""'smaller than' mass versus diameter curves.. These curves are then
interpolated to consistent selected size increments with a fitting routine
utilizing overlapping parabolas. The differential curves in Figures 5-2 to
5-4 are the slopes of the cumulative curve at the selected diameters. The
mean and standard deviation are computed for the differential distributions
from all tests at a given operating condition.

Penetration

The penetration of particles through the scrubber shown in Figures
5-5 to 5-7 is simply the outlet differential size distribution divided by the
inlet differential size distribution. The standard deviation for the penetra-
tion is given by:

t in out
where
S = Standard deviation
= Differential distribution
Pt = Penetration
in = Inlet
out = Outlet

The Standard deviation contains both process variation and measure-
ment errors. The cascade impactor reduced data are reported in Appendix

C‘
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TABLE 5-5.

SUMMARY OF SIZE DISTRIBUTION STATISTICS -

Geometric Correlation
Mass Geometric Coefficient
Mean Dia. Standard to Lognormal
Day Run micron Deviation Distribution
Inlet 8/29/76 31 12.3 8.4 0.970
32 57.3 11.4 0.974
33 61.6 13.5 0.972
34 117.7 23.5 0.981
Mean 62.2 14.2 0.974
Standard Deviation 43,18 6.54 0. 005
Outlet 25 9.95 48.8 0.958
3s 8.10 16.7 0.900
Mean 9.03 32.8 0.929
Standard Deviation 1.31 22.7 0. 041
Inlet 8/30/76 40 68 19.3 0.986
41 91.5 11.5 0.986
42 70.2 16.5 0.977
43 101.7 15.3 0.991
Mean 82.93 15,65 0. 985
Standard Deviation 16.35 3.23 0. 006
Outlet 36 0.970 24.8 0.974
37 0.404 58.0 0.967
38 0.516 13.0 0. 960
Mean 0. 630 31.93 0.969
Standard Deviation 0. 30 23.33 0.010
Inlet 8/31/76 44 108.3 11.4 0.985
45 174.5 12.0 0.986
47 55.2 5.41 0.983
49 53.0 14.70 0.983
Mean 114.7 10. 68 0.983
Standard Deviation 62.4 3.42 0.003
Outlet 39 7.15 205.4 D.982
48 0. 84 45.9 0.969
50 2.02 6.83 0.971
Mean 3.34 86.0 0.974
Standard Deviation 3.35 105.2 0.007
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FRACTIONAL PENETRATION
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Figure 5-5. Fractional Penetration As a Function of Actual
Particle Diameter for August 29, 1976
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Particle Generation

Submicron particle generation was observed during all three days.

An estimation of the amount of particulate matter formed is reported in
Table 5-6.

The temperature of the gas at the cooling section outlet was measured
with a dial thermometer, and the gas was assumed to be saturated with water
at that point. The rate of water evaporated was used with the concentration
of dissolved solids in the supply water to estimate the amount of solids
formed in the scrubber. These estimates of particulate formation do ex-
plain the day-to-day variation of aerosol generation in a qualitative fashion.

The particulate matter is believed to form primarily from evaporation
of water in the cooling section. In the remainder of the scrubber, water
vapor is being condensed, probably from sensible heat transfer from the
incoming scrubbing water. The condensing conditions may possibly aid the
scrubber efficiency through particle growth and phoretic forces. However,
it is apparent that the submicron particles formed in the cooling section are
not efficiently captured in the main chamber of the scrubber. The efficiency
of the scrubber could be improved by using water with low dissolved solids
in the cooling section.

The increased concentration of particles greater than 5 microns in
diameter observed in some impactor tests was not due to particulate genera-
tion in the scrubber. The water droplets were not separated from the aero-
sol by a precutter but were evaporated with a heated nozzle at the inlet of
the impactor. The residue of the droplets was collected on the first two
or three stages of the impactor. Thus, the effects of liquid carry-over on
emissions can be measured.

SCRUBBER PERFORMANCE

Calculation of Aerodynamic Cut Diameter

The aerodynamic diameter as defined by Calvert et al (1972) is given

by
aero da.ctua.l VCp
where
] = Cunningham correction factor
3
p = Particle density, g/cm

actual = Actual cut diameter, microns

31



(43

TABLE 5-6., ESTIMATION OF AEROSOL GENERATION
Date 8/29/76 8/30/76 8/31/76
Cooler Scrubber Cooler Scrubber Cooler Scrubber
Location Inlet Outtet Outlet Inlet Outlet Outlet Inlet Outlet Outlet
Temperature, *°C 2717 52 69 275 54 69 284 54 643
{*F) (531) (125) (115) {527) (130) (115) (543) (130) (110)
Absolute Humidity, (1b H,0/1b Gas) |0.0509% | o. 0955 | 0.0692° | 0.0992%| o0.11% | 0.0692 |0.0793*| 0.11° | o0.0595°
Gas Flow, msluee 18.5 20.5 19,7
{dscim) (39, 100) (43, 400) (41, 800)
Increase H,O Concentration through
Cooler, gmHzolgm Gas 0. 0446 0.0108 0.0307
(1b H,0/1b Gas) (0. 0446) (0.0108) (0. 0307)
Water Evaporated In Cooler kg/min 60. 6 16.3 44.6
{1b/min) (133.4) (35.9) (98. 2)
Suspended Solids, mg/1 nil 4,000 100 3,300 60 3,000
Dissolved Solids, mg/1 6,440 6,480 6,190 6,170 6, 200 6, 000
Dissolved Solids Evaporated, gm/min 390 101 276
EvaporaSed Solids Concentration,
gm/dsm 0.34 0.082 0.23
Fr/dscﬂ {0.15) (0.036) (0.10)

a--Meanured

b--Assuming gas saturated with water (Perry, 1963)




The actual cut diameters were taken from Figures 5-5 to 5-7. The
aerodynamic cut diameters were then computed using the above formula.
The calculation is summarized in Table 5-6.

Comparison To Other Scrubber Types

The aerodynamic cut diameters calculated in Table 5-7 combined with
the power requirements from Table 5-4 are shown in Figure 5-8. The mean
aerodynamic cut diameters are below the theoretical performance curve
for the venturi scrubber. This suggests that the horizontal spray chamber
is more efficient particle collector for a given power input than the venturi
case. However, the error bounds are sufficiently broad to limit conclusions.

OPACITY

The PPV proved to be a useful monitor of real-time operation of the
scrubber. The inlet PPV performance was limited by the buildup of par-
ticulate matter on the flash lamp lens. An example of the opacity data is
shown in Figure 5-9. The opacity at the inlet and outlet are summarized
in Table 5-8. The outlet opacity was about 30 percent of the inlet opacity
from particulate removal in the scrubber.

33



TABLE 5-7. CALCULATION OF AERODYNAMIC CUT DIAMETERS

Cut Diameters pc3

Date | (Density = 2g/cm™) C (g/em”) daero
micron micron

8/29 +Standard Deviation 0. 70 1.275 1.60 1.12
Mean 0.50 1.39 1.67 0.83
-Standard Deviation 0. 35 1.55 1.76 0.62

8/30| +Standard Deviation 0.46 | 1.42 1.69 0.78
Mean 0. 39 1.50 1.73 0.68
-Standard Deviation 0. 33 1.59 1.78 0.59

8/31 +Standard Deviation 0. 70 1.275 1. 60 1.12
Mean 0.58 1.33 1.63 0.95
-Standard Deviation 0.46 | 1.42 1. 69 0.78
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TABLE 5-8,

SUMMARY OF MEASURED OPACITY

Duct Temp. PPV Temp. b scat Opacitya
°C (°F) °C (°F) m™! %
Inlet
Typical
Range 288-304 116-127 1.4 97
(550-580) (240-260) 0.62-1.86 77-99
Qutlet
Typical -
Range 43-46 82-93 0.162 33
(110-115) (180-200) 0.134-0.165 28-33

a -- Computed using an 8-foot path length.

Opacity = 100 (1 - exp (- b, 8 x 0.3048))
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APPENDIX A
MANUFACTURER'S DESCRIPTION OF SCRUBBER

The following is a description of the control device provided in a

brochure prepared by Century Industrial Products. It indicates the principles

guiding the design and the specifications for the scrubber,

Cooling -- Hot, particulate-laden gases, often containing
oxides of sulfur and other noxious fumes, are first intro-
duced to a cooling section where rapid quenching occurs
through exposure to cooling sprays. Inlet temperatures

of over 500°F are acceptable, Gases are cooled to approxi-
mately 170°F upon entering the main scrubbing shell, A
film cooling technique is employed to augment the evapora-
tive cooling sprays in maintaining temperatures well below
tolerance levels of the fiberglass used in the cooling system
housing the main scrubber shell,

Particulate Scrubbing -- The capture of fine particulates
by water spray and subsequent removal of the particulate-
laden water droplets have been the principal mechanisms
for the control of this type of emission from industrial
processes for many years. In most devices based on these
mechanisms, the dust particle and the water droplet is
important to efficient dust capture. Hence, many scrubber
designs in use today are of the so-called medium to high
energy types.

Century's research efforts have determined that the most
important parameter governing the performance of a scrubber
is the mean free path* in collisions between dust particles

and water droplets; and that mean free path does not depend
on the relative velocity between the dust particle and the water
droplet, but rather on the density of water droplets (the num-
ber of droplets per unit volume). The higher the density, the
shorter the mean free path, and the higher will be the proba-
bility of collisions between particulates and water droplets.

However, if the water droplets are too small, they are swept
away readily by the gas stream and droplet-particulate

*The path an object takes before it hits another object.
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collisions become unlikely. Required, then, is a low
velocity gas stream in order to maximize the scrubbing
action available in a high density field of fine water drop-
lets. The FRP-100 achieves this by utilizing a long, hori-
zontal shell configuration with a large diameter. Gas
velocity is thus dramatically reduced and, therefore, the
time available for particulates to collide with the fine
water droplets is increased.

The collisions between particles and water droplets occur
mainly in the forward section of the scrubber shell where
four arrays of nozzles produce fine spray droplets of about
200 microns in diameter, Once these droplets have cap-
tured dust particles, the new droplet-particle combinations
must themselves be trapped and coalesced into a stream for
discharge out of the scrubber before they can be swept out
of the scrubber by the gas stream.

Capture of the droplet-particle combinations is accom-
plished by another four arrays of nozzles producing coarse
spray droplets of about 2,000 microns in diameter., These
coarse droplets capture the particulate-laden small water
droplets in much the same way the latter captured the still
smaller dust particles. The large droplets are not swept
away by the gas stream due to their greater mass, but
impinge directly against the inside wall of the scrubber
shell. They then flow by gravity to the bottom of the shell
and collect for drainage out of the rear of the scrubber,

SO= Removal -- The same principles of operation (moving
gases at low velocity through multi-stages of water droplets)
provide a means for absorbing the water-soluble gases,

The FRP-100 utilizes 900 GPM of fluid, which, when atomized
by the spray nozzles, creates an exceedingly high liquid surface
area for contact with gases, While efficiencies in SOz removal
are dependent upon the alkalinity of the scrubbing fluid, the

S50 2 concentration, and gas flow rate through the scrubber,
significant removal is obtainable using only moderately alka-
line (not slurry) water supplies.

Dimensions of the FRP-100 Scrubber

The scrubbing section of the FRP-100 Scrubber is 12 feet inside
diameter and 40 feet long. The cooling section is 8 feet long

by approximately 6 feet in diameter. Exhaust stacks are custom
designed for particular applications.
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APPENDIX B

ESTIMATION OF CAPITAL AND INSTALLATION
COSTS FOR FRP-100 SCRUBBER

Scrubber rated at 100, 000 acfm with 70-foot stack $120, 000
Freight (1500 to 1800 miles) 4,000
Foundations, material and labor 4,000
Pumps (assumes water is available 500 feet from scrubber) 8, 000

1, 60 psig main pump

2. 60 psig main standby

3. Booster pump
Electrical components and labor 2,000
Pipe, valves, and fittings (Schedule 80, PVC pipe) 4,000
Ducting 5,000

Support for 70-foot stack

Steel 8, 000
Foundation 2,000
Installation labor (200 manhours) 3,000
Testing 3,000
Spare parts 3, 000

The above costing is based on information supplied by Century Industrial
Products. The actual installation costs may vary greatly depending on

site and availability of water.
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APPENDIX C
TEST DATA

COAL ANALYSIS

Heat Content 7341 cal/gm
Moisture 2,96 percent
Volatiles 41.4 percent
Fixed Carbon 48.8 percent
Ash 10. 15 percent
Sulfur 1.26 percent
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.bOO
« 750
lll'o
1.50
2.00
4,00
6,00
9.00
12.0
IHOO

AW R - N B K- I RV, PR

LR
NS)

cuM CunN
MG/CURIC
«949,00
392.6
40d.H
atl.s
443,06
50,9
fa2.17
1a1v9,
1846,
2168,
228z,
2s6h,

¢

OM/DLUGRD

M MLZCURIL M

«99,0
6,0
112,
190,
466,

. 108t 4004
Jdeilso0u
A0t 40U
«217Hv0U
o182t 200
734,

Sau,

7 HOLF Y

“3H, DEGS, F
N, ULEGS. F
36,09 FT1/5kL
+1H CH(STALR COND,)
.90  CH(STALK LUND,)
?.00  GRAYM/CL
S10E=02 INLH NG
2AL<03 POISE
CONC CuUM COUNC
MG/CUNIL M MG/CUBLIC M
<109E+0u .352L 404
<HHOE 402 L2USE 40U
o 2h3E408 +¢3IAE 40U
s THdL +0} »211L 404
R 1LIENE .136L404
3776408 .Blut +0}
JU51E¢02 LUYTE+D3
«392t+03 +392E+03

DM/DLOGD
MG/LuBIC M
+S61E004
+192t 003
OUIt 0
230404
234t 404
«105L+04
1201403

SuR1

PS150
<38
« 48
38
.34
L
I’ﬂ
.58



Sy

PifLEs THLER2
TH31 DALA

TEST DURATIUN
MLILR TLmP,
MEIER PRLS
BARY), PRES
NUZZILE DIA,
YObL, MEIER
STACR PRESSURE
LUV, wWATER

[ I TR LI LI [

te3r RESULTS

PERCEN] MUTSTURE
DRY
PERCENT ISOMINFTIC

VULUME GAS STv,.

JeF

8709776 1737 HRY IMPALTOR

5.0
To,
<01
29,29
1250
Iz“
29.30
@

776
9

S1ZE OISIRIBUTION RL3ULIS

CuUN HU
PLAIE CUR NUM
i 1.08
2 t.0¢
3 .00
4 1.10
5 .16
[} 1.58
7 195

Lk
LR
8,
12,
LN
ea,
°d,
el..
be

HUL
D1aML
+HolE
203t
12ht
+AR9L
<HUtLE
131

o8 Jr 1 pLAYL tol St1aGLS
MINUITES TEMP IMPACTUYR =
DEGS. TEMP ATMOS, =
lNo vELUCLTY =
INLH MG SAMPLE KHATE =
INCHLS T01AL VOLUME (3T1ALK) =
cunlic Kkt PARTICLE NENSITY =
INCH HG STACK SUCTLION =
LL vVISCOGlItY =
3.22
tLeg2 CUBIC MEIFH
B.Ub
t UR)] VEL MASS FRACT
TLH (MICRUNS) CM/SLC MURAMS
eno LU16E402 «183L¢0? .532E+02
00 208k 402 4018402 .T05L 401
¢00 +BOBE +0Y «110t¢03 «137L1202
*00 «3A0F 40 WA TN B .191€+02
=01 «222E 401 HTYWE+03 <6BnE 401
-0 67400 1556204 .1R1E+01
=04 JU0G6E 400 6211 204 «900H400
FILIER wEIGHT .5738 401
TOTAL wbiGHS ~10UE*03

INVERPOLATED SIZE DISTRIBUTION RESULES

PUINT  DIAMET
(migwn

| « 300
2 <420
3 600
4 o 1950
5 1.90
b 1.50
7 2.00
[} 0,0
9 h.00
10 9,00
it 12.0
12 18,0

ER
NS)

CUM CON
MG/CUBIC
=99 .00
741.5
179 .4
807.9
Ubu.q
9719,0
1060,
21038,
3131,
ains,
url1,
Y409,

L
M M

DM/OLOGD
G/CURIC M
-9 .0
148,
291,
j99,
54s,
648,
o154k +au
RILIXYT]
JHAHE ¢ 00
<510t 404
L2904
b5k INYU

7T HOLES
38, OGS,
A0. DEGS. F
$6.09 F1/SEC
IR CFISTACK CUND,)
.8 CF(STACK CUND,)
/.00 GRAM/CL
«S51UF=07 INCH HG
2Rt =03 PUISE
CONC CUM CUNC
MG/CURIC M MG/CUBRIC M
+OBYE+00 +13Ub+0S
.909F 403 +051t 104
A1t e0d T2t 400
AR 3920400
+BRYE 403 «197€+04
«283E4¢03 . 109t ¢+ 04
J116te03 +BH&E+0]
«739E+03 «139E 103

LM/DLOGY
MG/CUBIC M
+221E405
+301Ee0u
LAlb6ts0u
+592t ¢ 04
«379t 404
hHUlt 208
L308L403

SURI

PS50
+ 38
.38
L)
‘se
.38
o’ﬂ
'Sn



9%

TITLED INLEVL 34F /29770 1847 HR
TLST DATA
ST VDURATION = 5.0 MInNut
MLILR TEMP, = ro.  DEGS.
MEILR PRLS = O IN,
BARU, PHLS = 29,29 INCH H
NQZILE V1A, = « 1290  INCHES
VuL, MEIER = .28 CUBIf(
$TACK PRESSURL = 29,40 INCH H
CUNU, WATER = .2 LL
TEST RESULTS
PERLENT MUISTUYRE = 3,22
VOLUME GAS SN, ULRY = o116t -02
PERUENT LISUKINETIC = 99,10
Stit DIYIRIAUTION RESULITS
CUN  MULE HOULE
PLATL CUK NUVHER OLAME I }R
| 1.0 A, «Bout s 0n
¢ 1.02 12. JUTht +00
3 1.0a 2a, «2dVSE4 00
4 1,09 au, 125k 0
., ‘.l" d“. .HﬂQf_‘Ol
6 1.87 24, JHUlk=0)
7 t,9¢ o, .S501ke01]

§ IMPACTIOR

$
F

8]

FEED
G

CUBIL MEIER

bso
(MICRONS)
NIRRT ¥
lPO&L .('?
810840}
«381E1 01
ezt +01
9748t ¢00
UL1E+00
FIL
Tot

INTERPULATED S1Zk DISTRIBUTIUN RESULTS

XYY PR YT Y Y PRI Y L AL L DS A L X

Pulnt  DIAMETER
(MICKUNS)
300
020
«600
« 790
{.00
1.50
2.00
e,00
6n.00
9,00
12.0
1H.0

N Q AN T LD~

- -

Cum LONC
MG/CUBIC M
~99,00
736.2
767.0
19l.7
ﬂubll
917.0
{udd.
lold,
23917,
LY-LY-8
JAui,
4597,

DM/DLOGLD
MG/CUBLC M
'99.0
127,
erl.
528,
3172,
6bH0,
Jd1uksnd
. 34dat v0u
LH6PE 40U
RN XYiY]
JULGNE 40U
350k ¢04

117 Ji 1 pLATL

TEME IMPALTOR
TEhP ATMOS,

VELUCITY =
SAMPLE RATE =
TOTAL VOLUME (STACK) =
PARVTICLE DENSITY =
STACK SUCTION =
VISCOSITY =
VEI MASS FRAC!
(M/SEC MGHAMS
1ROt v 02 Judar 402
+« 594t 102 LU16EO01
-10RE+03 +156F402
«CHAF 03 +11UEML2
+566L 103 «378E 01
« 153k +0n 177401}
«611L 404 +BSO0LE+00
TER Wt [LHT «570F4+01
AL WEIRHT .BS57E+02

10 STAGES 1 HULES

58?'
RO,

LT P 4
-Ih

."“
.00
LI
«28E=D3

CONC
MG/CUBIC M

DLGRS, F
DEGS. H
F1r5¢EC

CH{sTAL
CF{S1AC
GRAM/(C
INCH HG
POLSE

«S7T5Le00
«936F00s
L1750 400
+14BL +04
JUB87E203
228t ¢08
«110k+03
135t +03

K COND,)
K COND,)

CUM CUNC

MG/CUBIC M

«111E405
«S542E400
~478E104
«30uteou
«156E 104
<107k 00
«Baste0}
« 735403

DM/ULOGDL

MG/LUBIC M
«190E 405
+1TRE ¢ 00U
JU2IEN VU
4S50k 404
+209L 404
L63I5L 408
293403

SUR!

PS150
.38
.sﬂ
.58
« 38
.38
.56
.5“



Ly

TIrLEs INLET3 34F w/297176

TLST UataA

SowsprvrecsS
TSV DURATION
MLTER TEMP,
METER PRES
HWARU, PRLS
NOZILE DIA,
VUL, METLH
STACK PHES3UREL
CUND, #AIER

TEST RLSULIS

Snuneenesen®

PERCENT MUISTURE
vOLUML GAS 81D, DRY
PLRLENT [SOKENETIC

$.0
(A

« 01
29.29
«1250
.ch
29.50
o2

o176
9

314t DISTRIRUTION RESULTS

CUN HO
PLATE  CUR NUM
1.01
1.02
1.04
1o09
1,16
1.37
1,94

~N SN -

LE
BeR
8.
12.
24,
°4,
ea.
a4,
b.

HOL
D1AME
HouE
WUTHE
«d0 st
o 125k
889¢
SUlt
«Sult

MINUTL S
DEGS. ¢
I,

INCH HG
INCHES

1803 NRS JMPACIOR

CuUBjicC Htey

109 JET PLATE 10] STAGES

TEMP IMPACTOR

TeMP ATMUS,
VELOCI Y

SAMPLF RATE

TOTAL VOLUME (STACK)
PARTICLE DENSITY

(LI 2N LI TR I B T )

INCH HG STACK SUCTION

cc VISCUSRITY

3.22

L-02 CUBIC M| TER

3.87

k D50 viL MASS FRACT

1ER {M]ICRONS) CM/SEC MGRAMS

+00 JU1TE 02 «1R1E+02 .S5%0E4+02

+00 «208E4+02 « 397402 +S1SE+01

+00 +B09% +01 «1098403 JhUbt+01

+00 <380k 01 290t 403 J19nE 40}

=01 22240 HTOE 403 «T72%E 401

=01 970t400 «1NUE+OU «1ROE+01

.01 .“09t000 .bleHNl .126500‘
FILTER REIGHT L578L401
JOTAL WEIGHT ,9076 402

INTERPULATED ST/t OISTHIHUTIUN RESULTS

(IR LT Y DAY AL PL R L R R AR L R B Ly ¥ ¥

POINY  DIAMED
(MICRO
+ 300
«a2u
oH 00
W 150
1.00
1.50
ra Ui
4,00
6.00
Q.00
2.0
JA.0

N LTS Ewiue

- -

LR
NS)

CUM LUN
MG/CUBIC
-99,00
T49,.1
80/7.0
850.3
915.%
1029,
fi10,
21558,
2133,
3enn,
3uja,

L LY

c

DM/DLOGD

M MG/CUBIC M

-99.10
5248,
a1y,
unt,
519,
bdS,
726404
-57 5L00“
Jl00tena
251t 40U
. 2O0Rt +00
. 1988 ¢ 0 U

! HULES &
529, DEGS. F
AO0. DLGS. F
37.51 F1/8EC
.18 CF(STACK COND,)
.54 CH(STACK COND,)
2.00 GRAM/CC
.5ROt =02 INCH HG
L28E=08 PULSE
CONC CUM CONC
MG/CUNIC M MG/CUBIC M
JTDYE S04 L117E405
.bb3L+03 LU60k+0U
B36E408 . 394t 404
LIDSE$0U S10E+0u
LA85E403 L2072 +00
.232E403 L11ut+04
162403 .907E+03
JTUGESO Y . 7USE40Y

DM/DLOGY
MG/LUBLIC M
«231SE40S
220t ¢04
20Ut 04
353t 400
Jufot 40U
+hUsSE40}
JUuU3ite0}

SURT

P5150
.38
-38
3R
.38
.58
1)
«3R



8y

ritees wuiLk?

TE31 varA

1650 NUKAL Ttw
METER LM,
METER PRES
Baky, PREY

NOZ2LE D}

vuL, METER
YTALR PHESSURE
CunND, wATER

A,

IES?T RESULTS

PERCENT MOISTURE
VOLUME GAS S1D, DRY
PEHCENT ISOKINETIC

$9F B/729776 2097 HHG ITMRACTOR

10,0 MINUTY
0. OlLS,
20 1IN,

29,29 INCH M
w2500  INLHES

3.4/ cunic

29.50 1MCLH H

9.4 CC

12.18
.“bdh-ol
Ina,.78

SIZE DISINIBUTLION RESULTS

CUN
PLATE CUN
l.nl
1,02
1,04
1.09
1.16
1.%0
1.96

~O W E wL -

HY
NUM

LE
HER
8.
te.
au,
2u.
e4a,
au,
12.

HOLE
DIAMETER
vBOUE DY
JUTHE DO
«203L4+00
s 125 400
»8R9%L =01
.5"“‘."“'
WHdlE~0]

S

t
Lt

Fees
G

CURIL METER

D%So
(MILFONS)
c21E402
lll“,’ﬂ’,
U430t 401

20ctt01
«118L+01
M7t en0
« 842k 400

FIL

116 JET PLATL

TEMp IMPACTDR
ATMUS,
VELOCETY

SAMPLE RATF

TUTAL VOLUME (STACK)
PARTICLE DENSTITY
STACK SUCTIUN

1M

m i a9

VISCOSITy

VEL MASS FRACT

CM/SEC MGHAMS
«U36H 02 212E402
«9SAT 102 .290L +02
«2hsE 403 s 1ASE+01
WhOTE 103 ebisks0]
<1378 ¢04 H22€E401
«STOF 40U «205E¢01
«TULEY0Y 2192k 401
R wEIGHT 209k ¢ 02
TOTAL WEIGHT +BASE 402

INTERPOLATED SIZE DISIRIRUVIUN RESULTS

ELII T LY YRR P RS LR L R AL A AT LY T 33

POLIN]  DIAMEIER
(MICRDNS)

LYES RN - RV RV, P

« 800
il
000
o 7H0
1.00
1.50
2.00
4,00
6,00
9.00
1.0
18.0

CuM CUNC
MGE/ZCUBEC M
=99,00
22,1l
23%.4
243.9
252,4
1.8
51t.8
$74.1
85,9
94,1
uz2l.l
5’:“.05‘

DM/ZDLOGDH
MG/CUBIL M
49,0
9.4
61.3
Y6.0
109,
2.
°l4,
129.
u“ol
172,
LYuy,
.t1i6ti0d

1o STAGES 7 HOLFES (@

121, DIGS,
A0. DEGS,.
en.’l H1/5EL

JMY CF(STA

U.5% CF(S1A
.00 GHAM/C

b
b

Cx COND.)
(K CUND,)
C

«735% =07 INCH HG

«196.=03  POLSE

CONC
MG/CURIC M
2216408
«301E+08
. 190L402
+6b61E402
JHUSESD?
214E402
«200E402
2l/te0d

CuUM CUNL
MG/CUBIC M
+920€E+03
+699L 103
+59RL 403
« 3798403
«3138 403
« 259108
«257403
o2176 408

UM/7ULUGD
MG/CUBIC M
733t 403
«999E 40
JU6UE402
.2026 403
.233E+03
+«9595E¢02
JA11E 408

SQRT

PS1iYvY0
« 38
o 58
+ 38
58
58
38
.38



6¥

tITLL: vUlLE
1St nata

151 1MRAT[UN
MLIER TEMP,
MEIER PHES
BARY, PRESG
NUZZLE Bla,
VUL, MEIER
STACK PRLSSUKE
LOND, wAItR

T1EST RESULTS

onesobranonan

PLRUENT MOLS Tunt
VILUKE GAY STnD, DRY
PERUENT TSUKINLTIC

I 304 87307170

10.0 MINUTES
0. DELS, }
«19 IN,

2%.36  INCH NG
« 2500 INULHES
3.2¢ Cuniec Ff
29,46 1LCH HG
52,5 LC
AT PN
«HOUE~01
158,29

Stit VISTRIKUIION RESULITS

CUN  HOLE
PLAIL COR NUMHBER
1 1.01 B,
d 1.02 12,
] 1.05 ad,
4 1.10 24,
5 1.18 24,
] 1.491 aa,
7 1.00 1e.

HOLE
DIAMEIER
«HOUL 400
JU76L 400
2038000
dévte00
JHHIE-D]
oSUit=01
WHULE-D]

(18]

CURIC METER

DY
(MJCRUNS)
«199E40?
AR RTR
«3BGESOY
JIBIE®+NY
+105t¢0y
JU57L 00
« 300k ¢010

FILTER

1128 HRS LMPACI(R (10 JET PLAYL

TeMP JMPACTUR

JEMB ATMOS, =
VELOCLIY =
SAMPLE RATE =
TOTAL VOLUME (STACK) =
PARTICLE DENSIYY =
YTACK SUCTIUN =
VISCuslty =
VEL MASS FRACT
M7StC MGHAMS
+HUOE 02 <OUBEL01]
1 1RE403 R
« 3250 403 «260E401
«ROSE+0T «350L401
170k 40U <209t 01
«USHE 40U 277401
LRI TE4QU «579 401
WEIGHT «135L402
TOVTAL wEIGHT +3T9E+02

INTERPOLATED SI1ZE DISTRIBUTION RESULTS

PUINT

OIAMETER

(MICRUNS)

e.
a,
6.
9.
12
1]

N O OB~ N EwN—

« 800
« 420
o600
$ 150

no

‘ .5"

ou
00
00
090
0
o0

CUM CONC

MG/CUHIC M M

I151.6
20%.7
2%2.9
2u1.8
2ub .8
26,9
27%.17
510.9
2%.2
336,38
Su2.ts
349,0

OM/DLOGOY
G/CUBIC M
uag,
271,
12%.,
70,0
"ula
105,
119,
9N
7.2
55.6
45.9
2.2

105 STAGHFY 7 HULES 72

121, DLGS. F
T0. OHGS, ¢
15,96 FI1/5FC
+H58 CF(STALK COND.)
5.36 CF(STACK COND,)
2.00 GHamsCC
QOJE=-02 INCH HG
«19E=-05 POISE
CONC cum CONC
MG/CUBIC M MG/CURIC ™M
124t 02 JU23E¢03
12Ut sy J3518¢03
«COlECD2 3380403
L3Ok 02 .309L¢038
.233E4+02 270403
310t +02 JCUTE+OS
JHUTELOL .216t403

DM/7DLUGD
MG/CUBIC v
«2UUE+03
~u11t 402
«TORE+D2
+119L+03
.99ut +02
8538402
«353E403

SuURI

PSIS0
«38
.38
.38
.58
.38
.38
.38



0s

tITLLE UULLLT S7A 87307706 1231 HRS IMPACTUR

fL51 DATA

TE31 DURAT)

METLN TLMP,

MLIER PR
HaRG, PR
NUZZLE DI
YOL, MU)

STACK PRESSUREL

CUND, wal

TEST RESULY

PERCENT MOL3IURL
VULUME GAS STD, ORY
PERCLNT ISURINETIC

UN

-]
]
A,
LR

ER

8

10,0 MINUYTL
70, DEGS.
W17 1IN,

P9, 36 INGH W
«2500 INCHI S
3.06 CuuslC
?9,36 INCH H

0.7 CL

34.13
.850".-01
150,41}

S1Zt DISIHIRUTION RESULLS

CUN
PLATL CUR
1.01
1.0
140%
1.10
1.17
1,40
{1,062

~N WL N -

HO
NUm

LE
HLR
8.
12.
fd,
24,
en,
24,
12.

HULE
DIAMETER
<HoUt V0
N I XY
« 205t 400
eJ2SL 400
-HB‘":-OI
581t =01
-5“"'0]

8
}

G

PEED
G

CURIC MLTER

50
{MICRUNS)
«20U4E4D2
21021 v02
«39nt 401
+IRBE D]
.108L408
J4ZlE+0O
« 309 +00

120 JET PLATE lob6 ST1AGES

TeMP IMPACTOR

TEMP ATMDS,
VELOCITY

SAMPLE FATE

TOTAL VOLUME (STACK)
FARTICLE DENSITY
SUC 110N
viscustry

STACK

VHL
CM/SEC
«HL3Le02
«112F+03
«309t 408
LH20E+03
JAblE40U
«U36t 00
«ATIEYON

FILTER wE IGHY
TOTAL wWEIGHT

INTERPDLAIED SI12E LISTRIBUTION RESULIS

PUINT  OIAMETER
(M ICRUNS)

=S CRNG S I el

- g

300
W 420
600
o 190
1.00
1.50
2.00
4,00
6,100
.00
§12.0
18.9

CUM CUNC
MG/ZLUBLIL M
=99,0y
69,7
ALY
50n,3
314.4
378,9
340,06
30,2
370.4
317,06
LLEPS )
39e2.9

DM/DLOGD
MG/CUBIC M
=99.,0
- P
1 %49,
76.5
66.h
94,6
Bb.b6
54,7
43,6
4.0
49,4
7.5

e n oo e

MAYS FRACY
HGRAM3
«b75E401
139001
« 150E¢0)
<205k 401
«196E 0}
«265E 401
531t +01
« 188t +02
LUoUL *02

7 MULES {2

121, DEGS.
IS. DtiS.
16,56 F1/85EC
«51 CF(STA
5.09 CH(314
2.00 GR*M/C

r
[
CK CUND,)

CK COND,)
C

U441t ~02 INCH NG

«19t=03 POISE

conc
MG7CUBIC M
«J9UESD?
L1640E4+02
JA76L402
.2U2E+02
.23lks02
«312E402
+b625E+02
.221E+03

CUM CUNC

MG/CUNILIC M
«876E403
«396L 403
« 3080401
«362E¢03
«SSHE403
«315€+03
«2BUE QY
«221E¢03

DM/DLUGD
MG/LURIC M
.263L4038
«5au4L +02
2U30E 02
«7135€ 402
<85k 402
JHolt+02
343t ¢03

SOR1

P5150
.38
o538
«38
.30
° 38
1)
.58



[§]

TIILES UUTLED 38F 8730776 1939 HRS IMPACTOR

TEST nAlA

T30 DURATIUN
METER IEMP,
METER PHES
HARU, PRES
NOZZLE DIA,
yUL, METER
STACK PHESSURL
COND, wAlEH

1£91 RESULLS

PERCLNT MOISTURE
VOLUML GAS 810, ORY
PERCENT 1SURINETIC

10,0 MINUTE
70. DEGS,
.lb an

29,30 INCH H
«24900 INLHES
$.18 cusic
29.30 INCH H

31,4 CC

io.18
+808E=01
153.95

S1ZE DISIRIBUIION RESULYS

CUN  HOLE
PLATL COR NUMBER
i 1,01 8.
2 1.02 12.
L) 1.0% au,
4 1.10 24,
5 b7 2a.
(-] f.0v ea,
! 1.63 12,

HULE
DBIAMETLR
+HodE +00
«Ulok400
2058 +00
o 1256400
. 889[’.-01
oHUlb=0l
+SULE=-01

S
F

HEET
G

CUBIC ML IER

us0
(MICRUNS)
2028 402
JdOltto?
BULE O
«1R3Et01
«1U7k 401
Adb4E+0D
«305E+00

120 Jet PLATE Job ST1AGES 7 HOULES 12

TEMP JMPACTUR

TEMP ATMUS,
VeELUCIY

SAMPLE RATE

TOTAL VOLUME (STACK)
PARTICLE DENSITY
STACK SUCTION
viscusirty

VHL

CM/5¢LC

525t ¢02
«115€+03
ATIRY
+ASYE103
«165L 04
JANGEOU
«H92L+04

FILTER wEIGHT
TUTAL WLIGHT

INTERPOLATED SIZt DISTRIBUILUN RESULTS

LI I R R DY T L R R DT L L Y Ty

PULNT  OIAMETER
(MICHONS)

NS IENF ST

-

+ 300
U420
« 000
o750
l.
i.
e.
4,
ha00
q.
12.0
1B, U

0o
S50
0o
no

vo

CUM CONG
MG/CUBLC M
99,00
188.9
209,40
efd,d
2dil.d
2348.¢
2u8,9
27¢.,9
F-L L
JR4.6
46,4
289,49

LM/DLOGH
MGE/CUHIL M
99,0
aur,
8.4
',h.o
6,8
74.8
92,4
6H,0
13.3
0.2
17.7
14,2

TN RN

MASS FRALCY
MGRAMS
.233E+0)
«A70L 400
+L1LEROL
+2BIE+0D]
«LUTESOL
+176E+0L
JbaTE 01
«d11E402
«275E402

t12t. DEGS.

A0. DEGS.
16,56 FI1/SLC
52 CF(STA
5.21 CF(STA
2.00 GRAM/C
JUB1E-02 INCH H
+19E=03 PUISE

CUNC
MG/CURIC M
«2h9tE+02
SUt+01
«128E+02
+ 324k 402
+ 109402
203te02
TUSL Y02
+12HE408

3
3

Ck COND.)
CK CUND.)
[
6

CUM COUNC
MG/CUSIC M
«317L 403
2291t 403
«2B5L¢03
2724038
2UQE+03
«223L403
203k 03
+128E403

DM/DLOGD
MG/CUBIC M
«JU90L+02
«1B80E+02
<3121 ¢02
985t 402
7288 ¢02
5608402
NTH XX

SQRT
PS150
.58
.38
+ 38
.58
38
38
.38



(4]

TIYLEY INLE D
1LST DATA

TLST DURATLON
METEHR 1EMP,
METEH PRtS
BARU, PRES
NUZILE DlA,
VUL, MLILR
SIacK PRESSURE
COND, vidlER

TEST RESULTS

PERCENT MUISTUKE
DRY
PERLEN] 1SURINETIC

VOULUML GAS S1D,

4uF

B750/7h §5%387 HHS IMPACTOR

4,0
19,
VU
29.3%
« 1250
«61
29.35
oH

1069
14

14t LISTRIBUTION RESULTS

CUN  HU
PLAIE CUR Nym
1.01
.02
1.00
lel?
le2l
1.51
2.40

-V L wn -

Lt
R
Be
'al
20,
aa,
24,
24,
6.

HOL
Dlanmt
sBhulb
«U76L
20358
«l2nst
«BRYE
«HUIL
Halt

MIMUITES
DELY, ¢
IN,

INLH HG
INCHES
Cudit ¢
INCH HG
e

hald
k-t
1.08

E

LR
+00
400
400
+00
-0l
=01
=01

109 JETY PLATL 10) STAGLES

TEMP IMPACTOR =
TEMP ATMUS, =
VLLOCITY =
SAMPLE RAVE =
IDTAL VULUME (STACK) =
ELT PAHTICL! OUFNSTTY =
SV1ACK SUCTIUN =
VISCOSItY =
UBIC METEN
DsSo VEL MASS FRAC?
(MICRONS) CM/SEC MGRAMS
31202 <3060 402 Lh0ut+02
«160L 402 «b70t102 »155FE +02
o619k 401 <184t 03 «257E 002
«2HYL I +UROL 03 +110k 002
b7t 201 «Q62E403 <U9RE4+01
«T12€E100 P60t 104 «J3UESOI
282E100 <104E+05 «S60FE+01
FILIER WEIGHT +892L401
TOTAL WEIGHT «153E+03

INTERPOLAILD SIZE DISTRIBUTION HESULTS

POINT  DIAMLTY
(MICRU
300
T4
o500
o ThH
1.00
1,40
2,00
4,00
6.00
Q.00
le.o
'B.o

MmO OTENDPT & wle=

- g

ER
NS)

CUM CON
MG/CURLC
5921
683,71
805,06
Bbb.Y
925.0
1024,
11486,
1583,
1964,
2570,
29/,
%49,

C
M M

DM/DOLOGD

G/CUBIC M
956,
LY TR
671.
Sbh.
503'
Tal,
. 109t 404
« |BHE+ 04
267 40U
« 8858 204
Jlalt sou
«826L 40N

7 HOLLS &

S80. DEGS.
RO, OtG:S,
42,10 FIr/8FC
.50 CH(StA
1.21 CF(StA

¥
t

Ck COND.)
(K CuND.)

.00 GRam/CC

«36TE=0¢ INCH H
2Bt <03 PULSE

CONC
MG/ZCUBLIC M
~UTSE 404
2915E403
JUuE+04
«bUYE+0]
2 29UE 403
«197E403
. 331E+03
«527€E403

G

CUM CONT

MG/CURIC M
«206E404
+u31Es0u
«3UQEe0u
«20N0k 404
. 135t+0u
«105E400
«858E+08
«527E403

DM/DLOGD
MG/CUBIL M
ISt +0S
«303E104

. 3U0E*QY

» 1 9HE+0U
«124E+04
B3I 40}
«H2UEO]Y

SUR!

P8I%0
. 34
.’8
.8
<38
58
PR L]
.38



€S

THILE: INLELS AIF 8730770 1448 HRS IMPACTUR 1)8 JEY PLATL 102 STAGES

teatl Lata

TeooaoaNe®
Te517 DURATION
METER TLmP,
MLILKH PRES
YARU, PHES
NUZ/LE D1A,
VOL, MEIER
STACKR PHESSURE
CUND, WATER

TEST ReSULYS

PLRUENT MUISTURE
VOLUME GAS 8T0. DRY
PERCENT ISURLINETIC

2.0 MINUTE
10, DEGLS,
«05 IN,

29,35 IMCH #
«1250  IMCHES

«28 CUBIC
29,55 [INCH
U CC
2 b.Oh
s «TI7E=02
= 1¢9.44

S1Zt DISIRIRUTIUN RESULLS

CUN  HULE
PLAIE  CUR NUMBER
1 1.01 8.
e 102 12,
3 1.06 ra,
4 fote ea,
5 1.2¢ a4,
6 1.09 24,
1 ¢.31 6.

HULL
DIAML TER
«BOUE+VY
7B 4NY
+203L 400
125t 400
»H89E=01
+S01L=-01
«SOit-014

S
t

FEET
G

CUBIC MeTEH

TEMP IMPACTOR
tempe ATMOS,
veLocliy

SAMPLE Ralt

TOTAL vOLUME (STACK)
PARTICLE DENSLITY
STACK SUCTION
VISCUSITY

WU

bSO VEL MASS FHACT
(MICRONS) CM/5EL MGRAMS
-535!"0(‘ .?p't’"'ﬁ‘ .505"00e
LY XY 2H15L+0C UMY
+6UBL 401 «J69E+03 LISRE40])
<3028 40} LHARE 108 .BYLE 401
175t +0} «BH2E10] Ld10t4+01
«750E %00 «2 3L 40U 82401
«JUNL 400 L9953k 200 Jd22E3010
FILTER WEIGHT «l6KEHOL
TUTAL WEIGHT JTATE40C

INTERPOLATED SILE DISTHIBUIIUN RESULTS

AL I I AT IR IR LR R T BT L L2 ¥R T ¥ ¥y

PUINT  0lAMLI
(MICRU
. 300
4o
600
« 750
1.00
1.50
2.00
a,00
b.no
9.0
12.0
8.0

N C LENP S E -y~

-

Ex
N3)

CuM CUNC
MG/CUBLIC M
=49,00
21,9
329.8
J70.0
424.1
509,1
64l.2
{4nn,
2096,
2606,
2992,
3enq,

DMZOLOGD
MG/Z7CUNLC M
=99 .0
347,
all,
q 58 -
asy7.
8y,
RLEIRYY
+3S5AL 204
. 323404
2560100
« 220k 104
1 76Le0u

7T RuLes o

530, DEGS. F

AU, DELS, F

42.10 F1/S5EC

.28 CF(StAC

+56 CF(STAC

2.00 GRaM/cC

«367F=02 INCH HG
.2HE =03  POISE

CONC CUM CUNC
MG/CUBIC M MG/CURIC M
«bUE+04 L1001t +05
Jauutevs .303K %00
+I75EL403 319404
«115E+04 221t tva
252UE¢0 S .107E4v00
+17T0E¢03 «SUOt 08
«ISTESQ3 «371E403
o2 1UESOS 21081403

K CUND,)
K CUND.)

DM/ZDLOGD
MG/CUBIC M
«PIS5E €05
ISR FiZA ]
.287€¢08
«3a7t 404
+223E 404
+U60LEI0S
«396L 403

SURT

PS150
.38
.58
l’B
.38
« 38
.38
o 38



14°]

TifLks ENLED
FeSt DATA
THL3T DURAT]IUON
METER JEMP,
MLTER PRES
BARU, PRES
NOZ2LE DIA,
VilL, MEIER
SIACK PRESSURE
COND, wAlEH

LSt RESULTS

PLRCENT MUISTURE
DRY
PLRCENT ISOKINETIC

VOLUME GAS 51D,

42F B/730/7176 1h3h HRS [MPACIOK

3.0 MINUTY
10, LtuSs,
05 N,

2%.3¢ INCH M
1250 INCHES

JuUa Ccunlc
29.3% InCH N0
5 L
= 6,07
2 deet-01
H 130,78

51t VISIRIRUTIUN RESULTS

cyn  HU)
PLATE CUR NUM
1.01
f.02
1,00
1.12
1.21
1,49
2. %4

~C S E -

Lt
BLR
8.
i2.
cau,
24.
cu,
ea,
6.

HULE
DIAMETER
+Hout su
JUlet 400
«2N5L 400
eld5t 200
+HHYL =01
«SUIE=0}
SOt -0}

5
¥

t

FEEY
G

CUBIL METER

LT

(MICRIINS)
3P40
NS XY P
NAXIXN ]
«295L 401
Jd71Le0y
«T3IL 400
«292E 400
t1It
gt

INTERPULATED S1ZE DISTHIBUTION RESULTS

POINT  UlAMETY
(MICRO
+ 300
Wuco
«600
o 150
1.00
1.50
2.00
4.00
6,00
9,00
12.0
1R.D

N=O CE Y 8wy

-

tr
NS)

CUM CONC
MG/CUBLC M
450.4
528,17
601,38
638.%
bbl,.b
796.5%
1310,
1828,
2373,
PR T
3178,

DM/ZDLOGD

MG/ZCUBLIL M
569,
503,
349,
318,
elv.
a8y,
B2S,
299L san
«305L 2004
«2IHE +0U
2764 204
211t 404

1o Jet PLATE

1eMp JmPagToRr

TEMP ATIANS,
VELUCL Y

SAMPLE RATE

1OTAL VOLUME (31ACK)
DENSTIY
STAUK SUCTIUN
vistusity

PARTICLY

viL
CM/SEC
2u2t +02
. b40F 402
« 1761 403
AB/L403
.918L403
«PUBE+OU
«992E 404
TER wEIGHT
AL WEIGHT

i

MARY FRACT
MGRAMS
«5USE +02
«595L 401
«1U5k 402
J111E+02
2926401
Jlulte0l
«+23b6E0Q1
«OUIEOL
«HLE4OL

1od S1AGES 7 HULES o

524, DELS. F
80, OELS,

az, 10 +1/SLC

«29 CFISTACK COND,)

«B7  CF(STACK CUND,)
2.00 GramzCC
«71356=02 INCH HG

«28t=-N3 PUISL

CUNC
MG/CUBIC M
JUurE+00
LURKELO]
19k 400
0906'."03
.239E¢03
«116E403
195t 4038
JUUUE 403

CUM CONC
MG/CURIC M
JHOUte04
+ 358t 00
<309t+04
190k ¢00
«992k 4038
152t 403
6378403
JUUUE DS

DM/DLOGD
MG/CubiC ™
+10HE+0S
«161L 404
.290L 40U
»2TUE 40U
tolte0ua
3126408
2UBSE+N}Y

SUR1

PS150
38
L)
o 38
8
58
48
1



SS

TRILE: INLETS aSF K/730/76 ted2 HK

TEST OatA

IeS1 DURATIUN
METER TLME,
MELIER PRES
BARU, PKRES
NDZZ2LE DA,
VOL. MEIER
STACK PRLSSURE
LOND, wATER

TEST RELSULTS

soeSosccansn

PERCENT MUISIURE
VULUME GAS S1n. DRY
PERCENT JSOKINETIC

3.0 MINUTE
to. Dres.
02 IN,

29,32 INCH M
« 3250  INCHES
36 [LUHIC
.34 INCH H
A LL

b.07
« 998 =02
tva.t)

12t DIBTHRIBYTION RESULTS

CEAA LI T DT DL Y LYY T Y LT

HOLE

Cun
HLATE Cox
1.01
1.02
1.0%
1.1
1.19
‘.un
2,14

T U SN, =

NYM

UER

6.
12.
ca,
en,
24,
a4,

bl

HOLE
NIAMELTER
JHbUE 400
«d76t 400
203E400
o 125k 400
+BROE=O}
oHUlE-01
«HUIE-01

S IMPACIUR

8
'

[t

117 Jt1 pPLATL

It Mp IMPACITUR
ATHADSG
VELOCITY

SAMMLE RATE

TOTAL VOLUME(STACK)

TEMP

Ind S1AGEYS

" n

FFET PARTICIE DENSLTY
G STACK SUCTION =
VISCOSITY =
LURIC MEIER
D50 VEL MASS FRACT
(MILKRUNS) CM/SHL MLRAMS
« 3621 40y AV RY T +64h3F ¢02
1AL 02 JHoat sa? +HUHE +0
70140 JAnat 20l «ANQF I NDE
+378E401 ~3IAPE408 JA19F 02
J191tr0) NAYIRNE] JAL9E001
«BPUEINO «203L 404 1596 401
«337L¢00 LBl2E404 +307E+01
FILIER wE IGHT «367H401
TOVAL wF IGHY <110t 403

INTERPULATED SUIZE DISTRINYLITON RESULITS

POINI  DIAMETER
(MICKR(NS)

N O D EXENMPT &N —

« 300
U2V
<500
o190
1.00
1.50
e.00
a,00
6.00
.00
2.0
ia,0

CUM Cung
MG/CUBIC M
«-99,00
4%h, §
5A1,0
649,0
673.1
171,17
BbH,.9
1543,
2154,
2704,
J03R,
3504,

DM/DLOGH
MG/ZCUBIL @
99,0
a"q.
1726,
536.
aja,
668,
BralEY T}
3181 s0u
LR35 400
«2H3t 401
Phal tau
.ant +04

7 HOLES o

4?5, ULGS.
Ho. UDEGS.
45,47 FT/SEL
.20 CI.51A
«71 CF(S1A
.00  GHRAM/C
LHIUb =02 INCH H
«2HE=0Y PODISF

CONL
MG/ZLUBIC M
~Ha%dEr00
L997E408
09404
ISt ¢00
U20E408
«1Hh9E40}
308L+0)
.368L¢03%

}
4

Ck COND,)
Ck COND,)
¢
G

CUM CUNC
MG/CYH]IC M
.d10t0s
.USOE+0U
«35tt 404
241t +04
.126L 300
JHAS5E+03
+OTSESOS
.36RL¢+03

OM/DLUGD
MG/LUBIC ¥
«217E40S
350t +0u
«2b67L¢04
«3a8L +04
.1 THE*DG
«ubut 403

o 193E 4058

SURT

PSIS0
.38
.34
.sn
.8
-H\
3R
.33



9¢

fITLte OUTLE!D
TEST DATA
TE3Y DURATION
METLR I1twmP,
METER PRLS
BARU, PREY
NOZZLE VIA,
VUL, MEIER
STACK PRLSSURE
COND, wAlER

e wenn

TSt RESULLY

PERLENT MulSTURL
bRy
PERCLNT TSUKINETIC

VOLUME GAS S1v.

LU TARNA]

10.0
10,
olb

e%.¢4
_e2500
2.94
29.25
1941

4
813
1

e

SIZE DISTRINUTION KRESULTS

CUN HULE
PLAIE  CUR NUMHER
| .01 #,
l (.02 i2.
3 1.08 2o,
aq 1,09 24,
S 1.1% °a,
6 1.35 an,
7 1.54 12.

HUL.
DlAML
+Hndt
<476t
«203E
o124
+BHYE
oHutt
«Sdlt

1442 MRS IMPACIOR

116 JET PLATE 105 STAGES

MINUILS TEMP IMPACTOR 2
VLGS, F TEMP ATMUS, =
IN, VELOCITY =
INCH HG SAMPLE HATF =
INLHES TOTAL VOLUME (STACLK) =
cusic tEET PARTICLE DENSITY =
INCH MG STACK SUCTIUN =
(4 VISCoSlty =
S.16
E=01 CUBIC METER
e.'-,a
L 050 VEL MASS FRACT
TER (MILRINS) CM/3LC MGRAMS
(1) 275207 JU26ke02 .196E4+07
+00 JIUJE 40P «YS3t 402 .H90F+00
+00 RIER] XY ] «PH6E+0S « 1741 401
+00 204t 401 «HRVLA03 JU3TE+N]
=9 JI19E 40 <134k 404 «239E+01
-01 .52t t00 361404 «166E40]
=01 «JUGLE 0D « 7231 +04 .195F+0¢
FILTER Wt JGHE ~JUUE+02
TOTAL WEIGAHI] +UbBE 02

INTERPULATED 8§12t DISTRIBUTIUN RESULTS

Y Y YT Y R T Y P P R Y L T Y Y

POINT  DIAMLY
(MICRO
«300
«420
500
W 790
.00
1.50
2.00
4,00
6,00
9,00
12.0
lu'o

NS OIBINT T W~

ER
NS}

CuM CON
MG/CURIC
=99,00
149.9
205, 1
210.8
21r7.8
23%.2
?50.1
299,17
31%.H
324.¢
327.4
332.7

¢

bmsoLOGD

M MG/CUBRIC M

-99,0
128,
7.5
Sl.b
69,1
17,
152.
128,
65,1
36.3
29.2
U,

! HULES 12

110. DNtGS,
H0. DEGS.,
17.44 F1/8€C
42 CF(S1aA
a,2% LF(ST1A
2.00 GRAM/C

F
4

Ck LOND.)
CK COND.)
C

.514F=02 INCH HG

«19E=05 POISE

CUNC
MG/CURIC M
.241E403
LBUAL O]
«P13E402
«537E402
294k 402
L,200L402
L2UQE+02
JAT7E408

CUM CONC
MG/CUBIC M
.576E401%3
.3356403
o« 326E403
«305E¢03
«251E40}
«222E403
«201L4058
+177E403

DM/DLOGD
MG/CUR]IC M
.800L+03
.281L+02
519k ¢02
«16UF 403
«126E403
»ST0E+02
»134L¢03

S9R

P8l1so
.48
.ss
.38
L
+ 38
1
« 58



LS

TRILEY INLET? aur M/781/770 1120 WK

1E37 Data

TES! DURAT]IUN
METER TLMP,
MEILR PRLS
HARQ, PKHES
NUZZILE O1A,
VUL, MEIER
STACK PRESSURE
CUND, wALER

TEST HESUL'S

PLRCENT MUISTURE

VOLUME GAS STu,

DRY
PEHCENT JSURINETIC

2.0 MINUIE
70, DEGKS,
Lol IN,
29,50 INCH N
+ 1250  INCHES
.20 CUUIC
29,31 INLCH H
¢ (C

4,92
«H54k =02
95,61

SI1LE DISTHIRUTIUN RESULLS

HOLE
NUMHBER

cun
PLAIE Cor
l.o4
1.0
1,05
1.10
1.17
1.40
2,03

~NT DL e

,.|.
i2.
aa.
24,
au.
a4,

6.

HULE
D1AME TENR
JHedt 400
JOT6E 200
208200
«125E+00
2889t «0]
aS“'E’nl
«Hiulk-01

§ IMPACTIOR

5

}
G

FEET
G

CUBIC METER

NSO

(MICRONS)
<39RE4Np
+199F 02
«773E¢01}
<3628 401
211E¢0])
P00
.381t¢00
FIL

109 JET PLATE {00 STAGES 7 HOLES 6

14 MP IMPACTUR

TEMP ATMUS.
VELOCITY

SAMPLE HATE

10TAL VOLUME (STACK)
PARTICLE DENSLTY
STACK sucTion

110 38 91 0t i 00

VISCNH1TY

VEL MASS FRACY

CM/SEC MGRAMS
201t 402 . JRUE L2
Luudt +02 «3hbE MDY
12184058 <296t +01
+321L¢03 LH61EH0L
«Hh32E 403 »3TuR¢01
JL71Ls04 Ldd6k401
+HRPEHOUY « 950k +00
THR W TGHY «JO9E+01
TOVAL WEIGHT +S5RHE+02

INTERPULAIED S17€ DISTRIBUTION RESULTS

(A AT LTI T ERT YT Y P Y LY T T YR Y T R Ty ey

POINT DIAMEFLR
(MJCRUNS)

N~ O QX wT SN —

300
o120
W H00
+ 750
t.o0
1.%0
2.00
a,ny
6.00
92.00
12.0
18.0

CuM CONC
MG/CURIC M
-99,00
210,2
271.6
319,.2
371.1
60,2
594,3
1ars,
21258,
FLYN
21hn,
29492,

pM/ZDLOGD
MG/CUBIC M
«Q9,0
339,
usa,
uee,
Qu?,
ALY,
.L7at 404
. 8551 ¢+ 004
+331t400
2021 ¢0d
138404
Aol ¢na

505. DOEGS. }
RO, DEGS. F
a0.81 F1/SEC

«20 CF(STACK COND,)
«40 CH(STACK CUND.)
2.00 GRAM/CC
»S1UF=02 INCH HG
«29F~03 POISE
CONC CUM CONL
MG/CUHIC M MG/CUIR]IC M
+692E404 +10hE+0S
+HONE DS . 569t 404
5306403 «303E+04
1YL 20U «250L ¢04
«675E¢03 131k 00
«263EHDB -632E+0)
L171E403 +36RE403
+197E403 «197E+03

DM/DLOGD

MG/CURIC M
.230E #0S
+219E 404
.130¢040
«363L 404
+PBBt 200
s127E¢08
<450E+03

3QR1

PSISQ
. V8
.34
« 3R
.,8
.38
« 38
.5"



8sg

TITLEY INLET) GSF B/731776 1129 HRS JMPACIOR

TEST DANA
TEST DURATION
MLTER TEMP,
MELTLR PRES
HARD, PHLS
NOZZLE DIA,
VilLe MLILR
STACK PRESSURE
cuND, waltR

TLST HESULYY

PERCENT MO1SIURE
DRY
PERCEN! ISUKINETTC

VULUME GAS 510,

S1ZE DISIHIBUTIUN HESULTS

PPN RO RNRNCRP RN PRt RNE S

Cuh KO
PLATE COR NUM
101
1.0?
1.05
1.10
i.18
1.4l
2,07

BBV - NPT TR

LE
gt R
He
12.
en,
u,
cd.
24,
(XY

INTERPUOLATED SIZE LDISTRIBUITUN RESULTS

P Y TR YRy Y Y L LY R P Y R L A Y Y Y )

PUINT DIAMET
(MICRO
«500
U220
«600
o 190
1.00
l.so
2,00
a,nu
6.00
10 9.0V
i 12.0
12 18.0

QSN VT 8wy n

ER
N8)

I JET PLATE 102 STAGES

2.0 MINUIES TtMP IMPACTIOR =
70, OLRGS. } TEMP ATMUS, =
08 IN, VELUCTTY =
29.30 INCH NG SAMELE RAIL =
«125%0  INCHLS 10TAL VOLUME (STACK) =
«21 CUBIC FLEET PARTICLE DENSITY =
29.51 INCH HGi STACK SUCTION =
+2 CL Vi3Ccnsgtity =
e 4.92
= JHR2EL«02 CURIC MLTER
= 100,49
HOLE Ds0 VEL MASS FRACT
DIAMEL TER (MICRUNS) CM/5EC MGRAMS
+JHHEUL YO <JABEID? «211L107 <595k 402
«UT7T6ES0D +19UE QP JUbt 402 JUKUESOY
«203L 400 753401 J127E408 «H17¢ 401
125400 «3%3E201 8371 ¢03 «706F +01
889t =01} P06L 401 +6631 408 3168401
WSulE=01I <891t 100 «1791 404 «10RE401
«SUlE=01 <369 200 +T1bt 404 «650F+00
FILIEK WwWEJGHY slU2E 401}
TOTAL Wt IGHT +8956E402
CuUM CUNC pM/DOLOGD
MG/CUBIC M MG/CUBIC M
'99000 -Q4,0
2%5.1 212.
295.0 508,
527.1 34y,
Int.2 u6h,
art.e 558.
$55.0 122t400
1268, . 328k 404
{909, 376t 404
2981, . 366l 201
3oel. JS4d2t 400
3600, JINTE40U

7 HOLES &

545,

LY
40.81
23

N T

2.00
Siuf-n2
.29(’-05

CUNC
MG/CUB1
.02t
L7808
«1UO0E
«121E
+S4d3E
«1R6E
+112E
.2uut

VEGS. F
DEGS. F
FI/s2tC

CFISTACK COND,)
CHOSTACK COND.)

GRAM/(C
LNCH HG
POISL

CuM CONC
C ¥ MG/CUNIC M
405 JHUTL40S
+03 .QURE0U
4040 <370k 404
+04 «230L+00
+03 .tostsou
403 JSUIE4O3
103 «3564 403
405 +2UUE03

DM/DLOGD
MG/CUNIC M
« 339t 005
«259E ¢ 04
<342t ¢+ 04
+369E ¢04
231t ¢04
5118403
»291E 403

SQR1

PS150
38
- ‘H
.38
L ‘H
'sa
I’n
.48
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TITLES INLENS OpF A/781/776 )

TEST patA
TEST QURATION
METER TEMP,
MEIER PRLS
BARU, PHRES
NUZZLE DIA,
VL, YLTER
STACR PRESSURE
LUnD, WATER

TEST RLSULES

PERCEN] . OIS TURE
VOLUME GAS SID. DRY
PENCLENT ISORINETIL

2.0
1o,
U0
29. 50
1250
2]
29,31
o2

nuen

10

S12E DISIRIBUTION RESULTS

cun WO
PLATE  CUR Num
1,01
1,02
1.0%
1,10
1,18
1.44
2.u7

R - A RN PR

LE
BLR
‘.‘.
12,
ca,
24,
24,
e".
6.

HUL
Viamt
.Bbut
JAIht
«203E
«125E
+BBOL
«541L
SULL

208 HikS

MINpTLS
LGS,
lNO
INCH HE3
INCHLS
CUBJIC
INLH NG
ce

a.n2

0058

L

kR
00
00
400
400
=01
=01
-0l

IMPACTUR 108 JbT PLATE 103 STAGFS 7 HILES &

LET

«H82E=02 CUBIL MIIER

TEMP IMPACTOR

1Mk ATMRS,
veLoctty

SAMPLE RAITE

TOTAL voLumt (51ALK)
PARTICLE DENSITY
S1ACK JUCTTION
viscasity

"ot

D50 VEL MASS FRACT
(MICRONS) CM/SEC MGRAMS
+3RBLI0P P11t 207 327402
198 0p JUKE N2 ,JOSE+0]
«TH4E ¢ 0 127t ¢03 «S35E+01
« 353 +01 + 4376403 +BYut +01
P06 401 «bhIEL03 351K+ 01
«091E+00 o179k ¢04 +134F+01
« 36900 +T16K0N + 360k ¢00
FILTER WE 1GHY .250L 400
INTAL WEIGHT «558L 402

INTERPOLATED S1Z2¢ DISTRIBUITUN RESULTS

LYY DR R YL LR YRR Y Y P YT ¥ TR P

POINT  OJAMET
(MICKRD
lsnu
«A2Y
+H00
«T50
1.00
1.50
2.00
4.00
6.00
9.400
'elo
1h,0

AN QG ODNT NN —

ER
NS)

CUM CON
ML/CURIC
=-99,00
46.92
66.90
86,24
136.8
2ul,.6
326.9
1150,
1970,
2bnl,
29175,
330n,

[
M %

PMZDLNOGH
G/CUHLE M
99,0
hh.6
172.
17,
s02,
bl2.
.130E404
NLLIRY L
LU40t 4008
«312L 40U
«PPUt +0U
1AL} 404

“u%5. DOLGS. F
Ro. OLGS. F
an,Hl  F1/5EC

.2l CF(STACK CULND,)
U2 CH(STACK (OND,)
2.00 GHRAM/CC
H1UF=-n2 INCH KRG
.27 =0% POISL
CNNE CUM CONC
MG/CUBIC M MG/CUBIC M
St r0u 4950t 40U
JS2ut 03 . JAAL +LU
<2l6Le03 « 336k ¢0U
«154E+04 L2UUL40U
JH69L 08 ,903t+¢03
279k 403 . 334E+0s
.619L¢0° . 105403
LU30E4Q? L4300k e02

DM/7DLOGD
MG/CUBIC M
JA86LA0S
174l 404
P23k ¢04
JUOTL SO0
.2u2t+04
«632L 403
LAB1ER0S

SUR1

P5150
.38
38
.38
.38
.’8
«3R
.38
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TETLLY INLETS
tt31 pala
Geeheepe g
TE81 DURATION

METER TEWP,
METER PRES
BARU, PRES

NOZZLE DIA.
VUL, MEIER

STACK PRESSURE
CUND, WATER

e e

test RESULTS

PERCLNT MOISTURE
VULUME GAS 8Th, ORY
PERCENT ISORINETLIC

arF

S1Z€ VISTRIBUTION RESULTY

L L LA LT L LY 3 0 L a A L0 22 1)

CUN HO
PLATE COH NuM
l.0)
1,02
1.04
1.09
1.1%
1.3%
1.87

NS S e

Lt

Bt W
8.
12.
2a.,
a4,
a“.
24.
be

H/731/776 1208 HHS IMPACION 317 JEY PLATE 108 STAGES 7 HOLES ¢
2.0 MINUTIS TEMP |MPACTOR = 545, ODFIGS. F
70, ODEGS, F 1eEMP ATMUS, 1 A0, DEGS. F
01 IN, vetociry = 40,81 Fr/5¢L
29.30 JINCH MG SAMPLE RATH = .l CH{STACK COUND,)
«1750 INCHLS JUTAL VOULUME (SI1ACK) = .32 LCF{STACK COND,)
«lb CURIC FEMTY PARTICLE DENSIIY = 2.00 GRAam/CC
29,31 INCH HG SYACK SUCTIUN = «H514E=02 INCH HG
2 LC visScoslity = .PE=085 POISE
H 0,92
= 2003t =02 CUBIC MITEK
* 76.““
HOLE DSo VEL MASS FRAL?T CUNC CUM caNe
DIAMETER (MICRONS) CM/5EC MGRAMS MG/CUBIC M MG/CUBIC M
« 860 400 LUOUSE 40P «161F402 +552 ¢ 02 . 124E 405 1756405
«ATHENQD 2228402 «352F 402 <U03E+01 «909E40% 5026404
+203E+00 +BEAE 4N «IhTH 02 +STBE+O] 1308400 Ju12ttou
<125t +00 JUOTE4 O o571 408 «TOKE O] «159E 404 ~2R1E404
«8HOL =01 «238E+0) «505E¢03 +« J00F +01 JHITE4+03 1722t+00
LSdtt-ul +J04E+0L «136ES0U -121E+401 .273L+03 «SutfF+03
«S541t=01} Juuge 00 RYTIXY L] «260E400 .SB6E4N2 .268Fe08
FILTER wEIGHT +930F 400 +21V0E+03 .210k403
TOTAL WEIGHT «TT4E202

INTERPULATED S3/E DISTRINUTION RESULTS

RS SO NP AP PARGEEN AN P RETRUN PO RERERSSS

POINY DlaMET
(MICKO
« 300
«U20
«600
0750
l.nu
1.50
2.00
4,00
6,00
9.00
12.0
{8.0

M S LT NCT I S W

- g

tR
N3)

CUM CONC DML OGD
MG/7CUBIC M MLZCURIEL M
=99 .00 «99.0
-99,00 =99 ,0
221.,5 127,
23n,.4 190,
263.5 usha,
$88,2 762,
a8s.5 « ) ISE+nY
1190, «3972F 404
2021, LARTE 40U
entl. JUtst4ns
5510, «3S7E400
sae0, .P99i 404

DM/DLUGY

MG/CURIC ™
LUY13E+05
«302t +04d
+318L+0u
LUBGE+ QU
«291E+04
7628403
~158k+03

SuR?Y

P3LS0
.38
.58
.18
.48
.38
38
Isn
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TI1LES OUILEY 4AA H/31/76 16387 HKRS IMPACIOR

151 VATA
TE51 DURATION
METER (EMP,
AETER PRES
BARY, PREY
NUZZLE VvlA,
VUL, METER
StACR PHESSURE
CUND, wnATER

Hn

TEST RESULIS
PERCENT MUTSTUR

VOLUML €AS STD, DRY

PLRCENT ISUKINETIC

10.0
70.
Ry

29,24
+2500

2.9%

29,75

19,0

2
811
1

SIZL DISTRIBUTION KRESULTS

costonasacnveonanstsascnsn

CUN HULE
PLATE COR NUMBER
L} 1.01 8.
e 1.02 12,
$ 1.04 ca,
q 1.09 2d.,
5 1.15 24,
h 1.35 24,
7 1.50 12.

HOL
DiAME
«HT6E
205t
125t
B89t
131
«Sult

120 Jb 1 PLATE

TEMP TMPACTDR
TEMP ATMOS,
VELOCTTY
SAMPLE RATE
VOLUME (3TACK)
DENSITY
SUCTION
vISCcosity

MINUTLS

DLGS. F

Ik,

INCH HG

INCHE S TOIAL

CURIC FEFRT PARTICLE

INCH HG S1ACK

cc

4.18

E«03 CUBLIC MLTER

Ho1d

E 050 ViL

TER (MICHONS) CM/SEC

400 223402 Sa2at 102

400 M ERIEY P L9508 ¢+02

400 JU3at 201 « P55 ¢03

00 20Ut +01 +HTALEOS

-0l «119k401 1331404

=01 5236100 «36NE 40U

-01 307k a0 .TP0E40U
FILTER VWEIGHT

T0TAL WLIGHT

INTERPOLATED S17€ DISTRIBYTION RESUL TS

POINT ODIAMETLR
(MICHOUNS)
<300
<420
«600
o 150
1.00
1.50
2.N0
u.00
h.00
9.00
1.0
14,0

NeD O0IBI~NOBE o=

CUM CuN
MG/CUBIC
«9Y9 .00
{AY.9
21%.4
22045
221.1
258,04
249.,1
88,9
$n0.h
09,6
ju7.2
3tl.4

C DM/7OLUGDH
M MG/CUBIC M

=99.0

2hl.

1te,

98.1

57.3

79.48

tin,

99,7

43.0

20.7

1R, 9

21.5

MASS FRACT
MGRAMS
«656L 401
«560L+00
«J06E ¢01
< 3UQE 40|
« 154t 409
«1SUf+01
+H04E 01
<1328 402
. 319k 02

106 STAGES 7 HOLES 12

110. 0DEGS. F
RO. DEGS, F
t7.440 F1/8EC
242 CF(STACK COND,)
4. 21 CF(STACK COND.)
2.00 GRamyzCC
S1UE =02 IMCH MG
JAUE=03  POLSE
CONC CUM CONC
MG/s7CcURIC M MG/CUBIC M
.800€402 <394t 403
691t +01 «313E¢03
.131E¢02 <306E+03
JUMESD2 .293E+08
~190E¢+0N2 «2950L 403
+190E40°? 25140}
La98t 02 .212L¢03
+162E+03 a2t e0d

oM/DLOGD
MG/CURIC M
<268t 403
«229E 402
<319t ¢02
«131E403
16t 402
5311402
.279L ¢03

SQHT

PS150
38
«3A
« 38
<38
.48
.48
'38



29

TLlLhe INLET? Q0A H/31/776 {9Ne HRS [MPACTNR

1LST DATA

TE31 huratlON
METER TENP,
METER PRES
HARY, PHRER
NUZZLE DIA,
VUL, METLEK
STACK PRE3SURE
LOND, wATER

1681 RESUL!S

ceonsasssesnan

PLHCEN] MUTSTURE
VOLUME GAS 510, DRY
PLRCLNT ISUKINETIC

2.0 MINUTE

10, OGS,

«01 1IN,
éY.20 INCH H
«1250 INCHES

«23 tunlc
29,21 INCH K
.2 L
N a4,9%
2 «hiS5k=0¢
= 109,97

S1ZE DISTRIBUTIUN RESULIS

HULE

CUN
PLATE CNR
1.0l
lﬂoe
1.09
1a11
1.19
1.04
2415

-~ S Lo -

Nym

BtR

nl
12.
°2d,
24,
24,
24a,

b.

HoLk
DIAMETEN
+864E400
«476E400
+ 205400
«125%E400
.389['01
+SUiEt=0}
.SUit=01

S
3

[

HLET
G

CUBIC Mt TER

DET]
(MILRUNS)
o371k 002
185 ¢n2
JT19k 00t
«AM7E 40
«196L 001
+RUUE40O
o 3ASLE N0
FIL
107

INILRPOLATED S1ZE DISIRIBUTION RESULTS

PUINT DIAMLIER
(MICRUNS)

N O LD N E e

« 300
120
«600
W 790
1.00
1.50
2.00
4,00
6,00
9,00
12.0
18.0

CUM CONC
MG/CUBEC M
=99,.00
asa.?
502.7
532.4
55%.2
6'0.7
6h6.8
1182,
1651,
2095,
23588,
2144,

DM/ZDLUGD
MG/CURIC M
99,0
2r2.
297,
2ue,
euz,
50AR,
97,
P28k +04d
261t +04d
205k 400
221404
+JTHE +0U

109 JET pLatt

TeMp [MPACTOR

TEMP ATMUS,

VELOCL Y

SAMPLE RATE

TOTAL VOLUML (31ACK)
PARTICLE DENSITY
STACK SUCTION
visCosity

VFL
LM/SEC
2311402
+H06E402
+ 139403
s JHRE+D3
«727€E4038
«196f 404
« 7BSt +04
TER WEIGHT
Al WEIGHT

101 STAGtS

won o

MASS FRAC!
MGRAMS
«20hE4+02
+2USE 401
<SAUt 401
«535€64+01
«209€40})
«B20E+00
«T15¢400
«2T7L401
JUOOLE 40P

1 HOLES &

ha5. LtGS. ¢
#0. ODEGS. F
uo At 1/SEC

.23 CH(STACKR COND,)
.86 CF(STACKR COND.)

7.00 GRam/(C
«H1UF =02 INCH HG
29«03 PULISE

CUNC

CUM CUNC

MG/CURIC M MG/CUBIC M

. 32Uk 404
05BOEQO$
.920E¢0Y
LAU2E Q3
«32Ht 403
»129E403
+113E¢03
.036E403

639 +00
<315E 404
.27TE+0a
+JASE404
«101E¢04
.678L¢03
«5U9t 408
LU3bt 40y

DM/DLOGD
MG/CUHIC ™M
~1D7E 405
«128L4+00
22Ut +0Qu
«255L 204
140t ¢04
+353t 403
«290E+03

SBR?

P3Iso
.su
.38
« 38
.58
.‘B
.38
.lﬂ
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tIILL: OUILET Sof

TEST LAA
1£3T DURAILON
METER TEMP,
NEIER PHES
BARD, PRES
NOZZLLE DIA.
VUL, MEITER
STAUK PRESSURL
Curd, HAIER

HwE RO HUR

1EST RLSULTS

secesscocnncs

PERCENT MOLSTURE
VOLUME GAS S10, DRY
PERCENT ISOKINEIIC

S12t VISIARIRUTIUN RESULTS

105 STAGES 7 WMOLES 12

CUN  HULE
PLATE CUR NUMHER
1 1,01 a,
2 1.02 12.
L] 1.0d 24,
d l.oq eu.
] 1.15 24,
6 1.36 2a,
! 1.55 12.

INTERPOLATID S1/7¢ DISTRIBUTION RESULTS

POEINT

e O OB AL wiv—

VDIAME TER
(MICKRIONS)
300
wuz2u
-1l
150
1.00
|.50
2.00
a,0n
6.00
9,00
12.0
L

CuM CUNE
MG/CUBIC M
=99,00
95,.7%
133,17
fua. g
151.3
166.6
46,3
246,1
2603.0
270.4%
2le.n
erl.é

OM/DLDGD
MG/CHIRILC M
99,0
151.
168,
A5.3
0.2
147,
1R1,
146,
62.7
9.1
8.3
2l.4

B781776 1891 HRS IMPACTOR 116 JET PLATH
S0 MINUTES TEMP [MPACTOR s
70, OLEGS,. F TEMP ATMOS, =
17 IN, VELOLITY =
29,20 [NCH HG SAMPLE RAIE =
«2500 INCHES 1OTAL VOLUME (STACK) =
1.90 CUHBIC FERY PARTICLE DENSITY =
29.21 INCH h§ STACK SUCTION =
9.7 CL viscosIty =
e 25%. 14
£ +dlft «01 CURLIL METER
= 120,99
HOLE Nyo VEL MASS FRACTY
DIAMILTER (MILRONS) CM/SEC MGRAMS
JHGAE 400 «.220E4072 ~asat +02 21546401
JUT6E+00 «110E+02 <952 02 3206 +00
«203E4+00 LU28t 101 «2HPt 403 B8P0 ¢00
125400 <201t 40 «69Ut 403 «P6RF 401
LA89E-01 110001 1370404 142t 401
Wodlk=01 «5161 +00 «309k+0U N RLINT
«S4lt=-01 «342L400 «/38E¢0U .275E¢01
FILTER WELIGHY LL2UNE4N]
10TAL WEIGHT NERIRY T

tio. DIGS. F
HOo DEtGLS. ¢
17.44 FI1/8KEC
43 CH(SIACK (UND,)
.16 CE(STACLK COND,)
?7.00 GHAM/CC
«S1ak=02 INCH HG
+19k-03 POISE
CONC CuUM CONC
MG/CURIC M MG/CUBIC M
.372€4+02 J316E+03
«172E401 «279L405
- 198L¢0? «2T1H+03
L6071 402 «251E8¢03
.343L+02 .187H03
<2HOE+0? J153ken3
+6hUt +0? 125E+03
+SRPE S0P LHH2e 02

DM/DLOGD
MG/CURIC M
-123L 408
P50t 402
~UB3t 402
.197F 403
107t 403
LTRIE®OQR
.370€+03

36RT

PS150
«$8
<38
38
h}ﬂ
« 38
.34
.58
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