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ABSTRACT

The silica dust test evaluates the performance of air-purifying
respirators against dusts of materials having a TWA not less than
0.05 mg/m3 or 2 mppcf., This test also evaluates the resistance
performance of pesticide respirato;s and filters to be used

against materials having a TWA less than .05 mg/m3 or 2 mppcf.

The dust test procedure is designed to determine whether a
rgspirator meets the test performance requirements-set forth in
Title 30 Part 11 of the Code of Federal Regulations, Subparts
11.140-4 and 11.162-7 for maximum allowable penetration and in
Subparts 11.130-9, 11.140-12, 11.162-1, and 11.183-4 for maximum

allowable breathing resistances.



INTRODUCTION

This procedure describes theveéuipment and testing used by the
National Instifute for Occupationaleafety and Health, Division
of Safety Research, Testing and Ce;tificatién Brénch, Respirator
Section to evaluate
(1) The penetration and.resistancé performance of various
fespirators used for protection against silica dust
or any dust of a material with a time-weighted average
(TWA) not less than .05 mg/m3 or 2 mppcf (30 CFR,
Part 11, Subparts 11.140-4, 11.140-9 and 11.162-1).
(2) The resistance performénce of a respiratory protective
device used for protection against the dust of a
material with a TWAvless than 0.05 mé/m3 or 2 mppcf
(30 CFR, Part 11, Subpar; 11.140-12).
(3) The resistance performance of a respiratory protective
device used for protection against pesticidesi(30 CFR,

Part 11, Subparts 11.183-1 and 11.183-4).



TEST REQUIREMENTS

Minimumbtest requirements of air-purifying respirators challenged

against silica dust are set forth in Part 11 of 30 CFR, Subparts

11.140-4, 11.140-9, 11.140-12, 11.162-1, 11.162-7, 11.183-1, and

11.183-4.

§11. 140—4 Silica dust test; sm;:lcsuﬂc or
reusesble filters; minimum requnre-
ments,

(a) Three respirators with single-use
filters will be tested for periods of 90
minutes each at a continuous airflow
rate of 32 liters per minute for air-puri-
fying respirators, and for periods of 4
hours each at a flowrate not less than
115 liters per minute to tight-fitting face-
pieces, and not less than 170 liters per
minute to loose-fitting hoods and -hel-
mets for powered air-purifying respira-
tors, :

(b) The relative humidity in the test
chamber will be 20-80 percent, and the
room temperature sprroximately 25° C.

(¢) The test suspension in the chamber

will not be less than 50 nor more than

60 millicrams of fint (9394 percent free

 “gilica) per cublc meter of air.

(@) The flint in suspension will be
ground to pass 994 percent through a
270-mesh sieve. _

(e) The particle-size distribution of
the test suspension will have a geometric
mean of 0.4 to 0.6 micrometer, and the
standard geometric deviation will not
exceed 2.

(f) The total amount of unretained
test suspension in samples taken during
testing shall not exceed 1.5 milligrams
for an sir-purifying respirator, 14.4 mil-
ligrams for a powered gir-purifying res-
pirator with tight-fitiing facepiece, and
21.3 milligrams for a powered air-purify-
ing respirator with loose-fitting hood or
helmet.

(g) Three respirators with reusable fil- -

ters will be tested and shall mect the
requirements specified in paragraphs (aXx
through (f) of this section; each filter
shall be tested three times: Once s re-
ceived; once after cleaning; and once

§11.140-9 Airflow resistance tests; all
dust, fume, and mist respirators;
minimum requirements.

(a) Resistance to airflow will be meas-~
ured In the facepiece, mouthpiece, hood,
or helmet of a Just, fume, or mist res-
pirator momnted on a test fixture with
air flowing at a continuous rate of 85
lters per minute, both before and after
each test conducted in accordance with
1] 11.140-4 through 11.140-7.
~ (b) The maximum allowable resistance
requirements for dust, fume, and mist
respirators are as follows:

« MazniUs REmIsSTANCE
‘(mm. watercolumn helght) “

. Inial  Final Exhala-
Type of respirator lnémla- Inhala-  tion

tion

Binglense_ ... __._.._... 12 15 15
Dust, fume, aad mist,

with singis-uss filter.... k1 50 . -
Pust, fums, and mist, : .

with reusable filter_ ... 20 40 -]
Radon davghter. ..ioouo. - 18 136 15
Asbestos dust and mist__. 18 P 15

- 4 kMeasured after stlica dust test described fn § 11.1404.

§11.140-12 . Silica du<t loading test:

respxrators designed  aa protection
at.'amsl dusts, fumes, and mists hav-
ing an air contamination level less
than 0.05 millisram per cubic meter
and sgainst radionuclides; minimum
requirer: ents.

Three respirators will be tested in

accordance with the provisions ' of

§ 11.1404 and shali meet the minimum

after recleaning. The applicant’s 1mnstruc- © ° requirements of
tions shall be followed for each cleaning. T of §3 11.140-4 and 111409,



511 162-1 Breathing resistance test;
minimum requirements.

(a) Resistance to airflow will be meas-
ured in the facepiece, mouthpiece, hood,
or helmet of a chemical cartridge respi-~
rator mounted on a test fixture with air
Howing at a continuous rate of 85 liters
per minute, both before and after each
test conducted in accordance with
§% 11.162-5 through 11.162-8.

(b) The maximum allowable resist-
ance requirements for chernical cartridge
- respirators are as follows:

MAxiMUM REAGISTANCE
(mm. waler-column helght)

Inhalation Ezhale

Type ¢! chemical cartridgs
respirator —_— — tion
Initial Finall

Jor gases, YAPOrsS, OF £As08
ANgd VAPOrS. ccamvceccocancnn -
For gascs, vnpors or gnses
and vapors, and dusts,
fumes, and MistS_ . ceocoeacuan -] 0
For gases, vapors, or gases '
and vapors, and mlsu of

pmm.s‘ lacquers, an B 0 . 0

$ Measursd st end of service life specified in Tabls 11,

§ 11.183-1 Breathing resistance test.
minimum requirements.

(a) Airflow resistance will be meas-

‘ured in the facepiece, mouthpiece, hood,
or helmet of & pesticide respirator

mounted on a test fixture with air flow-
ing at a continuous rate of 85 liters

per minute, both before and after each

test conducted In accordance with

$5311.183-4 and 11.183-17.

(b) The maximum allowable resist~
ance requirements for pesticide respira-
tors are as follows: ’

MAXIMUM RESISTANCE
(mm, water-column height)

Type of Pesticide respirator ———u——— lation
. Inftial Final!l
Front- or back-mounted gas
TOBSK. oo eeceeneccccann 70 88" 20
Chin-style gns mask.._.. —— L] 80 2
Powerced alr-purliyingeeeeeee.a. 980 2170 120
-Chemical cartridgo. e enanucrean 50 70 20

1 Maasurod at end of the service lifo specified in 'I‘abb-

12, - .
$ Resistanca of filtar(s), cartridge(s), sud breasthing
tube(s) ouly with blowear ot operaling.

10

8 11.162-7 Dust, ft;me, and mist tests;

renpu‘atorl with filters; minimum re-
quirements; gcncral.

(a) Three respirators wnh cartridges
containing, or having attached to them,
filters for . protection against dusts,
{fumes, and mists, except the mists of
paints, lacquers. and enamels, will be
tested in accordance with the provisions
of § 11.162-8.

(b) In addition to the test require-
ments set forth in parugraph (a) of this
section, three such respirators will be
‘tested, as appropricte, in accordance
with ° the provisions of = §§ 11.140-1
through 11.140-14 however, the maxi-
mum sallowable resistance of complete
dust, fume, and mist, and gas, vapor, or
gas and vapor chemical cartridee res-

pirators shall not exceed the maximum
allowable limits set fortn in § 11.162-1.

$11.183-4 Silica dust test; minimum re-
quirements.

Three completely assembled pesticide
tespirators will be tested with =
mechanical-testing apparatus as fol-
lows: )

(a) Temperature in the test chamber
will be approximately 25° C.

(b) Cortinuous- airflow through the
respirator will be 32 liters per minute
for front-mounted, back-mounted, and
thin-style gas mask pesticide respirators
and chemical cartridge pesticide respira-
tors, and not less than 115 (4 cubic feet)
fiters per minute to tight-fitting face-
pleces and 170 liters (6 cubic feet) per
minute to loose-fitting hoods and hel-
gets of powered air-purifying respira-

iy :

(¢) The test aerosol will contain 50-60
" milligrams of 994 percent free silica per
sublc meter of alr.

(d) The particle size distribution of
the test suspension will have a geometric
mean diameter of 0.4 to 0.6 micrometer,
with a standard.geometric deviation less
than 2. s

(e) Front-mounted, back-mounted,
and chin-style gas mask pesticide res-
pirators and chemical cartridge pesti-
cide respirators will be tested for 80
minutes and powered air-purifying res-
pirators will be tested for 4 hours.
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EQUIPMENT REQUIRED

Silica Dust Chamber: Tests are conducted in a specially built
laminated 1/2 inch marine grade plywood chamber equipped with a door
in the rear and safety glass windows in both front and rear. The

- chamber floor is 5 feet by 5 feet, and the floor-to- -ceiling distance
is 7 feet (Figure 1 and 2). An explosion proof light fixture is
installed inside the chamber, and a formica-topped work shelf 24
inches wide and 1-1/2 inches thick extends across the entire outside
front of the chamber

The control panel at the left side of the chamber front contains all
electrical and air controls for the chamber aperation. The following
gauges and flow manometers are located on this panel (Figure 3):
internal chamber pressure (neg. in. Hy0), sampling vacuum (in. Hg),
air supply pressure (psi), spiral air flow (CFM), Venturi pressure
(in. H20), Venturi air flow (CFM), Venturi diluent (CFM), cyclone flow
(CFM), injector diluent (CFM), cyclone pressure (in. H2Q), and fiye
sampling flow meters (calibrated at 32 lpm) (Figures 4 and 5).

Dust is fed to the sizing equipment by means of a feed screw which
lifts a glass dust holding tube at a constant rate (Figure 6). The
feed screw is driven by an electronically controlled synchronous motor
that allows rapid changes in feed rates for maintaining concentration.
A step switch selects the feed rate; each step is synchronous and
reproducible. Also a fast forward and fast reverse clutch is
installed for quickly setting up the proper conditions in the dust
feed tube (Figure 4, Items H, J, K, L, and M).

Dust pickup is accomplished by a jet flow pickup tube which dries and
disperses dust evenly in the air stream, thereby eliminating clumps of
particles due to packing. All components of the dust pickup apparatus
(except the tangential jets) are constructed of pyrex glass so that
operation can be monitored visually at all times (Figure 6).

Dust sizing is accomplished in a cyclone type separator equipped with
an adjustable outlet and deflector come. Properly sized particles are
transported from the cyclone and injected into the chamber by a
Buffalo Forge blower. The cyclone and injection blower are mounted
conveniently below the right hand side of the work table (Figures 1
and 7). A totally enclosed motor and stirring fan are installed in
the chamber to circulate the test atmosphere and help maintain uniform

concentration at all sampling ports (Figure 2).

Five identical sampling ports, each of which accomodates a respirator,
are provided in the front of the chamber below the window and aboye
the work table. Adjacent to each sampling pert is a suction line
connection for drawing the test atmosphere through the resPirator

22



~be;pg evaluated at that port (Figure 1 and Figure 8). The inlet end of
each sampling unit is fitted with a 29/42 female ground glass joint and
contains an absolute filter holder three inches in diameter.

Each suction outlet connects to individual flow control facilities
consisting of needle valve and calibrated orifice-manometer -type flow
meter. All manometers are oil filled and equipped with surge dampers
and overflow reservoirs to prevent fluid loss in case of inadvertant

- overpressure in the system. Reservoirs automatically return fluid to
manometer tube after overpressure has passed (Figures 4 and 5, Items 1,
2, 3, 4, and 5).

The source of negative pressure for the entire sampling system is a
‘rotary carbon vane vacuum pump with a 12 gallon surge tank and vacuum
regulator set to maintain a six-inch Hg vacuum. The rotary vacuum pump
is powered by a 3/4 H.P. electric motor chosen for its dependability,
minimum maintenance, and low noise level (Figure 9). The capacity of
the pump exceeds the amount of vacuum required for testing. Air
pressure for the chamber is supplied by house air and is regulatored to
maintain 15 psi.

Test atmosphere is exhausted from the chamber at equal constant rates
from the four vertical corner Ports (Figure 2) of the chamber through a
high efficiency filter. A Buffalo Forge blower provides moving power
for the exhaust system and discharges the filtered air back into the
laboratory ventilation system. The entire chamber is maintained at a
negative pressure during operation to prevent laboratory contamination

(Figure 9).

A’ separate resistance measuring assembly is incorporated into the
control panel for measuring positive and negatiye resistances at 85 lpm
(Figure 3). Respirators are connected to this unit by means of 29/42
female ground glass joints. Respirator resistance is read on a slant
tube manometer with a six-inch water column scale. A flow meter
calibrated for 85 lpm and valves to adjust flow are incorporated into
the resistance assembly (Figures 4 and 5, Item 9, 10, 11, and 12).

Chamber relative humidity is regulated between 40 and 60% relative
humidity with a relative humidity generation system (Figure 10).

Analytical balance: Mettler BH-26 or equivalent. The balance is used
to measure absolute filter weights and should have an accuracy of 10~4 gm.

Particle sizing system: A variety of equipment——including laser,
optical, and electron microscope systems-——is availlable for particulate
size determination.

Absolute filter: Scott Aviation #68117-00 or MSA 11068 filters or
equivalent. .
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Silica dust: Must conform to 30 CFR 11 minimum requirements.
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SPECIAL PRECAUTIONS

(1)  Care must be exercised so as not to bump the hoist carriage or the
.silica dust column once a test is in progress. The accumulation of '
dust in the spiral tube 1is easily dislodged and such a surge of dust
increases the chamber concentration dramatically.

(2) The chamber pressure, cyclone pressure, Venturi flow, Venturi
dilution, and spiral flow must be watched closely. These are the most
critical chamber parameters. Cyclone flow is the most important factor
in controlling particle size in the chamber. Since cyclone flow is a
composite of Venturi flow, Venturi diluent, and spiral flow, it is
important that these variables be held at their proper predetermined

values.
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CALIBRATION PROCEDURE

"Part 11 of the Federal Register states that respiratory protective
devices will be tested at a continuous airflow rate of 32 lpm and that
the resistance of these devices will be checked at an airflow rate of

85 lpm. No error limit has been set for these flow rates; thus it is
necessary to establish one.

The NIOSH Testing and ertification Branch, Respiratory Laboratory has
established, by consideration of the realistic performance of
differential pressure manometers, that estimates of air flow rates can
be considered acceptable if within an error limit of 1% of the absolute
32 and 85 lpm flow rates. The acceptable estimates of the absolute
flow rates are then 32 + .3 lpm and 85 + .8 lpm, respectively.

Calibration Procedure for the Silica Dust Chamber

The purpose of this procedure is to describe a calibration procedure,
including minor repairs and adjustments, that can be performed in-house
by a trainined technician.

Equipment Reqﬁired:
Dry Gas Meter: American Meter model #115 and,

American Meter model # 325, or equivalent.
Meter must be traceable to NBS.

Stopwatch:. 1/10 second accuracy. ’ .
- Tubing: Tygon or equivalent.
Calibration of the 32+ .3 and 85 + .8 lpm flows: The frequency of
calibration is best established by experience; however, a calibration

frequency of two months is recommended.

Connect dry gas meter via tubing to the sample port. Air flow through
the meter should be as indicated by the flow manometer.

Set air flow manometer to the preyious 32 or 85 lpm calibration mark.

If air flow does not fall within the limits of 32 +..3 or 85 + .8 lpm,
readjust the air flow with the flow control valve until the desired
flow is achieved.

A new calibration line should beimade at the new manometer height
position. '
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~ Particle Size Analysis

(1) Particle size should be checked every six months or if system
parameters are readjusted. The particle-size distribution of the test
suspension should have a geometric mean of 0.4 to 0.6 micrometers, and
the standard geometric deviation should not exceed two.

(2) Equipment Required:

(a) Isokinetic sampler.

(b) Scanning electron microscope with an image analyzer.

(c) Other varied equipment is available. for particle sizing
and could also be used.
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I.

II.

II1I.

OPERATING PROCEDURE

Chamber Preparation: Before starting test, be sure that
the door and all ports are closed.

Dust Tube Filling: To help maintain repeatability and

-uniformity in column packing, a known amount of dust

(e.g. 200 gm) should be packed to a given column height
(e.g. 11") each day. Using a funnel, pour about three or
four inches of the preweighed dust into the tube and pack.
Repeat filling and packing until all dust is added.
Several techniques can be used to pack the tube after each
three or four inch addition of silica dust. One technique
is to attach a vacuum source to the top of the holding
tube. (Note: A filter should be inserted into the vacuum
line to prevent dust from entering the vacuum system.) By
tapping the bottom of the dust holding tube on a rubber
pad, the dust bed is packed and any trapped air is removed
by the vacuum source.

The top surface of a properly packed column of dust should
not bounce up and down more than 1/8 inch when the bottom
of the holding tube is tapped on a rubber pad. Excessive
bouncing of the top surface is indicative of trapped air.

Chamber Start-up:

:(1) Place packed dust tube in the hoist carriage, taking

care that the hoist carriage is firmly connected to the
feed screw attachment.

(2)' Turn on main breaker switch.

(3) (a) Turn stepping motor on—off switch to the on
position and the up—down directional switch to the
up (down if lowering the column) position.

(b) Set high-off-low speed switch, which proyides
manual control of stepping motor speed, in the high
speed position. Tube will rise rapidly. Be sure the
spiral tube enters the dust tube properly.

(c)  When the top of the silica dust is approximately
one inch from the bottom of the spiral tube, switch
the motor speed control to off and then to low.

(d) Control low speed with the coarse and fine speed
adjustments. Low speed control is important because
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(4)

(5)

(6)

)
(8)

€))

it directly helps control the chamber concentration
of silica dust. ' '

Turn on Venturi vibrator. This chamber modification
was made to prevent excesslve accumulations of silica
dust within the Venturi body, which would break loose
and suddenly alter the chamber concentration of
silica dust.

Relative Humidity System (Figure 9)

(a) Turn on water pump for the humidification system
and adjust to deliver approximately 2.8 ml/min.

(b) When the wick is wet, activate heat tape powerstat
and adjust to 85 volts (approx. 120° C).

(c) 1Inspect the wick visually and adjust flow during
the day. The amount of water used by the ‘system
varies indirectly with room relative humidity.

Turn on the house air supply and adjust to 14 psig
with the in-line pressure regulator.

Turn on the stirrer, exhaust, and inject switches.

Chamber controls determined by operator should be
set and held at their respective values, e.g.:

Air Pressure . . « « « o « « « . .14 psig-

Chamber Pressure .‘. e -0.56 + 0.02 in H,0%
Cyclone Flow . « « « ¢« « « « « « 7.0+ 5 CFM
Cyclone Pressure . . « « « . . l 2.1 to 2.2 in H,0
Spiral Flow. . - « « « « « « + « .2.0 CFM |
Venturi Flow . . « . . « . . . . .3.0 CFM

Venturi Diluent. . ; e o 0. W1.0 QFM

Venturi Pressufe e e e e e .1.0 to 1.2 in Hy0
Chamber Diluenf. e e e s e e o o J0CFM

* Make certain all ports are tightly closed.

Check exhaust filter resistance. If the resistance
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exceeds three inches of water, remove the upper

filter holder and replace the filter. When reinin-
stalling, interchange the top and bottom filtzr holders
so that the newest fillter is always on the bottom.

- (10) Let the chamber run for a minimum of 30 minutes to
reach equilibrium.

(11) Attach facepieces to the mask holders having male glass
: joints. Mounting 1s done with Rope Caulk .
(Figure 11).

(a) Test mounting seal to insure that no leaks are
present. Place end of a clear piece of tubing over
the male glass joint of the respirator holder and
place the other end in a beaker containing at least
three inches of water. Place rubber stoppers in the
inhalation and exhalation valve openings. If the
mounting has no leaks, the water in the tube will
have very minimal movement when the tube is lifted
to near the top of the water surface.

(b) Attach filters and/or cartridges on the facepiece.

(12) Measure and record the initial inhalation and exhalation
resistances of the respirators.

(a) Negative Resistance--with ground glass joint open
to atmosphere. Turn on vacuum pump and adjust negative
flow control valve to register 85 lpm on flow meter.

Check zero on negative resistance slant tube manometer.
If fluid level is not at zero, slide scale to read
zero.

Insert test fixture into ground gléss joint and re-
adjust to 85 lpm if necessary. Read resistance
(pressure drop) directly from slant tube manometer in
inches of water.

(b) Positive Resistance——with ground glass joint open
to atmosphere. Turn on air compressor and adjust
positive flow control valve to register 85 lpm on
flow meter. :

Check zero on Positive resistance slant tube
manometer and re—adjust if necessary.

Insert test fixture into ground glass joint and re-
adjust to 85 lpm if necessary. Read resistance
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(pressure drop) directly from slant tube manometer
in inches of water. : '

(13) Using a sling psychroﬁoter, measure room and chamber
relative humidity and record.

(a) A blank port with a "hole" serves as the chamber
relative humidity sampling port. The arm holding the
sling is placed in the chamber to measure chamber
relative humidity. '

(b) The relative humidity should be taken before the
masks are placed in the chamber. This will insure
ample room in which to swing the sling psychrometer.

(c) Be sure that the port is tightly closed and that
no air leaks around the arm. If room air leaks around
the port or arm, it will affect the chamber relative
humidity reading. Leakage can be checked by observing
the chamber pressure reading. If the reading returns
to approximately 0.56, no leakage is present.

(14) Check chamber concentration.
(a) Weigh and record initial weight of absolute filter.
(b) Place absolute filter in filtér holder.
(¢) Remove blank port gnd install sampling port.
(d) Attach vacuum line to absolute filter holder.

(e) Turn on vacuum switch and timer. Adjust the
flow rate to 32 lpm and the vacuum pressure to 6.2 in. Hg.

(f) After 10 minutes, stop vacuum and timer.

(g) Remove sampling port and replace blank port.

(h) Carefully remove and weigh filter. Record weight.
(i) Calculate chamber concentration (see analysis and

recording of data, item #2).

" If concentration is between 50 and 60 mg/m3 , begin test. If the
concentration is not within this range, run an additional
concentration test for 10 minutes. If this test is within expected
level, start respirator test. If this test is still outside the

- acceptable range, adjustments must be made to bring chamber
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’

concentration into proper level. To increase or decrease
concentration, increase or decrease the speed of dust hoist
drive motor by changing setting on dust hoist speed controls.
Wait at least 15 minutes before the next chamber concentration

check.

(15)

(16)

17)

(18)

19)

Test_respirators when concentration is within 50 - 60
mg/m~ range, begin test using test parameters in
30 CFR, Part 11. '

(a) Record absolute filter weights and place absolute

‘filters in holders.

(b) Connect mounted masks to filter ports and install
in chamber (Figure 8).

(e) Attach vacuum lines.

(d) Turn on vacuum and timer. Adjust flow rate to

32 1pm, vacuum pressure to 6.2 in. Hg. As concentration
tests are started and stopped during the test, and as
resistance builds up on the respirator filters, flow
corrections will be necessary and should be made

using the vacuum regulator control. This will
simultaneously increase or decrease the flow in all
operating flow meters.

(e) Adjust chamber pressure to 0.56 in. H,0. As
samples are withdrawn from chamber or concentration
tests are started and stopped, a slight adjustment of
the chamber pressure must be made with the exhaust flow
control to balance the flow and maintain pressure in
the chamber.

(f) Take four concentration samples at 0-10, 25-35,
55-65, and 80-90 minutes.

(g) At end of test, turn off vacuum and replace ports.
(h) Weigh and record absolute filter weights.

Measure and record final inhalation and exhalation
resistances. (See step 12)-.

Lower dust column hoist carriage.

Calcuvlate chamber concentrations and respirator
penetration. '

Chamber Shut Down:
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(a) Turn dust hoist switch to down and set high/low
speed switch in high position to lower dust tube.
Remove from the hoist. Turn high/low switch to off
position.

(b) Lightly tap dust pickup tube and Venturi housing
to dislodge any accumulation of dust in these areas.

Also tap cyclone and injection blower to shake
loose accumulated dust.

(¢) Turn off house air or shut off spiral and Venturi
air supply control valves.

(d) Turn off injection blower switch.

(e) Turn off stirrer fan within chamber.

(f) Open one sample port near center of chamber and
. allow exhaust blower to run until chamber is cleared

(approximately 15 or 20 minutes).

(g) Shut off exhaust blower.
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ANALYSIS AND RECORDING OF DATA

Resistance reported in the Federal Register, Part 11, are in mm H,0
(inches H20 x 25.4 mm/inch = mm HZO)‘

Concentration Calculation:

Concentration = Filter weight gain divided by volume of air sampled.
Note: Weight gain = final filter weight minus initial filter weight.
Volume of air sampled = 32 1/min x 10 min = 320 1 x 10-3/1 = .32 m3
(10'3 m3/l is the factor for conversion of 1 to m3).

Penetration Determination:

Final filter weight minus initial filter weight = amount of penetration.
If amount of penetration is less than or equal to that value specified
in the Federal Register, Part 11.140-7, the respirator protective device
passes the penetration criteria. ) ‘

Resistance Determination:

If the resistances, measured in mm of water for a respiratory protective
device, do not exceed the limits specified for the device in the Federal
Register, Parts 11.140-9 and 11.140-10, the device passes the resistance
criteria.

Port Sampling error:

Percent error was calculated by:

P.D. = A observed value
p X 100
average of observations .
or
P.E. = high sample - low sample
X 100
average of all samples :
Where:

High sample = highest absolute filter weight gain between

four ports when sampled simultaneously.

1]

lowest absolute filter weight gain between
four ports when sampled simultantously.

Low sample

Average of
all samples= average absolute filter weight gain of four
ports when sampled simultaneously.
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MAINTENANCE

1. Lubrication~~The vacuum pump has sealed bearings which are
lubricated for life. However, the electric motors on the vacuum pump,
injection blower, and exhaust blower should receive a few drops of a
good ‘quality light machine oil according to the recommendations. The
- dust hoist feed screw bearings at top and bottom of the feed screw
“should also be lubricated. No lubrication should be applied to the
“brass feed screw., The brass feed screw should be cleaned regularly to
remove accumulated dust and dirt, but no lubrication should be applied.
It is designed to operate "dry".

2. Flow Meters——All flow meters in the equipment are differential
reading manometers which measure the pressure drop across stainless
steel orifice plates (Figure 5 1A and B through 5A and B). An
accumulation of dirt on this orifice plate can affect calibration. All
orifice plates can easily be removed and cleaned in soapy water.
Operating position and flow direction are marked on the plates and each
is calibrated individually. 1If interchanged plates are on the chamber,
the flow calibration will change. It is best to clean the plates one
at a time to prevent confusion.

3. Cyclone and Venturi—The small barb type pressure taps on the
cyclone and Venturi housings can occasionally become clogged with dust,
which can result in improper readings or sluggish movement of the
manometers. If improper action is observed, these samll barbs can be
cleaned easily by removing the plastic hose and pushing a small wire
through the fitting. Occasionally the cyclone should be removed from
the cabinet and the top outlet assembly removed to allow visual.
inspection of the interior. The dust enters at the inlet and
immediately strikes a stainless steel wear plate. Eventually this-
_plate will wear thin at the point of impact and should be replaced. If
it is not replaced, turbulence will be introduced and the cyclone side
wall at the point of impact will be worn away. Several years of normal
service should be expected before replacement of the wear plate is
necessary.

4. Exhaust Filter Replacement—By loosening the two wing nuts clamping
‘the exhaust filter boxes in place, the two filters can be removed.

This should be done when the filter resistance manometer reads three
inches of water (pressure drop). Discard the wool filter pad from the
top filter box only. After cleaning loose dust from the filter holder,
place a new filter pad in this box. Place the two filters back into
position on the chamber with the new filter on the bottom and the old
filter (formerly the bottom filter) on the top. The old final filter
becomes th pre-filter and the new filter becomes the final filter.

5. Clean cut injection blower port as necessary.

6. Check flow control valves for leakage.
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Project # Date Initiated _ / / Test #

)Company v Test Unit

" Action Requested

Date Test Unit Received [/ / Date Tested [ /

Tested to meet requirements of Title 30 subpart

Resistance: Inhalation (mm HZO) . Exhalation (mm HZO)
Initial Final Initial Final
Mask A () ¢ ) « ) ¢ )
Mas# B ( ) ( ) -« ) I ¢ )

Mask C ( ) ( ) ( ) ( )

Chamber Concentration:
Motor
Time (min) Initial Wt.(mg) Final Wt. (mg) Gain (mg) Conc. (mg/m) Speed

0

30

60

90

Average Concentration: mg/m3
Leakage: Initial wt (mg) Final wt (mg) Gain (mg)

Mask A : o e

Mask B ' - e

Mask C

Relative Humidity: Initial R.H. at Time -Final R.H, at Time

Room . SRR

Chamber

Operator:

Comments:
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APPENDIX C--GLOSSARY

Dust——A solid, mechanically-produced particle ranging in size from sub-~
.microscopic to macroscoplc

Facepiece or mouthpiece-—-A respirator component designed to provide a
gas—tight or dust-tight fit with the face. It may include headbands,
valves, and connections for canisters, cartridges, filters, or
respirable gas source. :

Hood or helmet--A respirator component which covers the wearer's head
and neck (or head, neck, and shoulders) and is supplied with incoming
respirable air for the wearer to breathe. It may include a headharness
and connection for a breathing tube.

NIOSH--National Institute for Occupational Safety and Health,
' Department of Health, Eduction, and Welfare.

Powered-air purifying respirator——A respiratory device equipped with a
facepiece, hood or helmet, breathing tube, canister, cartridge, filter,
canister with filter or cartridge with filter and a blower.

Respirator—-—Any device designed to provide the wearer with respiratory
protection against inhalation of a hazardous atmosphere.

TCB—Testing and Certification Branch of the Division of Safety

Research, Appalachian Laboratory for Occupational Safety and Health
National Institute for Occupational Safety and Health.
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