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METHOD 5G ) DETERMINATION OF PARTICULATE MATTER EMISSIONS
FROM WOOD HEATERS (DILUTION TUNNEL SAMPLING LOCATION)

NOTE: This method does not include all of the
specifications (e.g., equipnment and supplies) and procedures
(e.g., sanmpling and analytical) essential to its
performance. Sone material is incorporated by reference
fromother nmethods in this part. Therefore, to obtain
reliable results, persons using this nethod should have a
t hor ough knowl edge of at least the follow ng additional test
met hods: Method 1, Method 2, Method 3, Method 4, Method 5,
Met hod 5H, and Met hod 28.

1.0 Scope and Application.

1.1 Analyte. Particulate matter (PM. No CAS nunber
assi gned.

1.2 Applicability. This nethod is applicable for the
determ nation of PM em ssions from wood heaters.

1.3 Data Quality Objectives. Adherence to the
requirenents of this nmethod wll enhance the quality of the
data obtained fromair pollutant sanpling methods.

2.0 Summary of Method.

2.1 The exhaust froma wood heater is collected with
a total collection hood, and is conbined w th anbient
dilution air. Particulate matter is w thdrawn
proportionally froma single point in a sanpling tunnel, and

is collected on two glass fiber filters in series. The
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filters are maintained at a tenperature of no greater than
32 °C (90 °F). The particulate mass is determ ned
gravinetrically after the renoval of unconbi ned water

2.2 There are three sanpling train approaches
described in this method: (1) One dual-filter dry sanpling
train operated at about 0.015 n¥/mn (0.5 cfm, (2) One
dual -filter plus inpingers sanpling train operated at about
0.015 n¥/mn (0.5 cfm, and (3) two dual-filter dry sanpling
trains operated simultaneously at any flow rate. Options
(2) and (3) are referenced in Section 16.0 of this nethod.
The dual -filter dry sanpling train equipnment and operation,
option (1), are described in detail in this nethod.

3.0 Definitions. [Reserved]
4.0 Interferences. [Reserved]
5.0 Safety.

5.1 Disclainer. This nethod may invol ve hazardous
materials, operations, and equipnment. This test nethod may
not address all of the safety problens associated with its
use. It is the responsibility of the user of this test
met hod to establish appropriate safety and health practices
and to determne the applicability of regulatory Iimtations
prior to performng this test nethod.

6.0 Equipment and Supplies.
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6.1 Sanple Collection. The following itens are
required for sanple collection:

6.1.1 Sanpling Train. The sanpling train
configuration is showmn in Figure 5G 1 and consists of the
fol |l ow ng conponents:

6.1.1.1 Probe. Stainless steel (e.g., 316 or grade
nore corrosion resistant) or glass about 9.5 mm (3/8 in.)
|.D., 0.6 m(24 in.) in length. |If made of stainless steel,
the probe shall be constructed from seanm ess tubing.

6.1.1.2 Pitot Tube. Type S, as described in Section
6.1 of Method 2. The Type S pitot tube assenbly shall have
a known coefficient, determ ned as outlined in Method 2,
Section 10. Alternatively, a standard pitot may be used as
described in Method 2, Section 6.1.2.

6.1.1.3 Differential Pressure Gauge. Inclined
manonet er or equi val ent device, as described in Method 2,
Section 6.2. One manoneter shall be used for velocity head
()p) readings and another (optional) for orifice
differential pressure readings ()H

6.1.1.4 Filter Holders. Two each nmade of
borosilicate glass, stainless steel, or Teflon, with a gl ass
frit or stainless steel filter support and a silicone
rubber, Teflon, or Viton gasket. The hol der design shal

provi de a positive seal against |eakage fromthe outside or
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around the filters. The filter holders shall be placed in
series wwth the backup filter holder located 25 to 100 mm (1
to 4 in.) downstreamfromthe primary filter holder. The
filter holder shall be capable of holding a filter with a
100 mm (4 in.) dianeter, except as noted in Section 16.

6.1.1.5 Filter Tenperature Mnitoring System A
t enperat ure sensor capable of nmeasuring tenperature to
within £ 3 °C (x5 °F). The sensor shall be installed at
the exit side of the front filter holder so that the sensing
tip of the tenperature sensor is in direct contact with the
sanple gas or in a thernowell as shown in Figure 5G 1. The
tenperature sensor shall conmply with the calibration
specifications in Method 2, Section 10.3. Alternatively,
the sensing tip of the tenperature sensor may be installed
at the inlet side of the front filter hol der.

6.1.1.6 Dryer. Any system capable of renoving water
fromthe sanple gas to less than 1.5 percent noisture
(volunme percent) prior to the netering system The system
shall include a tenperature sensor for denonstrating that
sanpl e gas tenperature exiting the dryer is less than 20 °C
(68 °F).

6.1.1.7 Metering System Sane as Method 5, Section
6.1.1.9.

6.1.2 Baroneter. Sane as Method 5, Section 6.1.2.
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6.1.3 Dilution Tunnel Gas Tenperature Measurenent. A
t enperature sensor capable of neasuring tenperature to
within £ 3 °C (x 5 °F).

6.1.4 Dilution Tunnel. The dilution tunnel apparatus
is showmn in Figure 5G 2 and consists of the foll ow ng
conponent s:

6.1.4.1 Hood. Constructed of steel with a m nimum
dianeter of 0.3 m(1 ft) on the large end and a standard
0.15t0 0.3 m(0.5to 1 ft) coupling capable of connecting
to standard 0.15 to 0.3 m (0.5 to 1 ft) stove pipe on the
smal | end.

6.1.4.2 90° Elbows. Steel 90° el bows, 0.15 to 0.3 m
(0.5 to 1 ft) in dianeter for connecting m xing duct,
strai ght duct and optional danper assenbly. There shall be
at least two 90° el bows upstream of the sanpling section
(see Figure 5G 2).

6.1.4.3 Straight Duct. Steel, 0.15t0 0.3 m(0.5 to
1 ft) in diameter to provide the ducting for the dilution
appar atus upstream of the sanpling section. Steel duct,
0.15 m (0.5 ft) in dianmeter shall be used for the sanpling
section. In the sanpling section, at least 1.2 m (4 ft)
downstream of the el bow, shall be two holes (velocity
traverse ports) at 90° to each other of sufficient size to
allow entry of the pitot for traverse neasurenents. At

least 1.2 m (4 ft) downstreamof the velocity traverse
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ports, shall be one hole (sanpling port) of sufficient size
to allow entry of the sanpling probe. Ducts of |arger
di aneter may be used for the sanpling section, provided the
specifications for mninumgas velocity and the dilution
rate range shown in Section 8 are maintained. The |ength of
duct fromthe hood inlet to the sanpling ports shall not
exceed 9.1 m (30 ft).

6.1.4.4 Mxing Baffles. Steel semcircles (two)
attached at 90° to the duct axis on opposite sides of the
duct m dway between the two el bows upstream of sanpling
section. The space between the baffles shall be about 0.3 m
(1 ft).

6.1.4.5 Blower. Squirrel cage or other fan capable
of extracting gas fromthe dilution tunnel of sufficient
flowto naintain the velocity and dilution rate
specifications in Section 8 and exhausting the gas to the
at nosphere.

6.2 Sanple Recovery. The following itens are
required for sanple recovery: probe brushes, wash bottles,
sanpl e storage containers, petri dishes, and funnel. Sanme
as Method 5, Sections 6.2.1 through 6.2.4, and 6. 2.8,
respectively.

6.3 Sanple Analysis. The following itens are
requi red for sanple analysis: glass weighing dishes,

desi ccator, analytical balance, beakers (250-m or smaller),
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hygroneter, and tenperature sensor. Sanme as Method 5,
Sections 6.3.1 through 6.3.3 and 6.3.5 through 6. 3.7,
respectively.
7.0 Reagents and Standards.

7.1 Sanple Collection. The follow ng reagents are
requi red for sanple collection:

7.1.1 Filters. Qass fiber filters with a m nimum
di aneter of 100 mm (4 in.), wthout organic binder,
exhibiting at |east 99.95 percent efficiency (<0.05 percent
penetration) on 0.3-mcron dioctyl phthal ate snoke
particles. GCelman A/E 61631 has been found acceptable for
t hi s purpose.

7.1.2 Stopcock Grease. Sane as Method 5, Section
7.1.5. 7.2 Sanple Recovery. Acetone-reagent grade,
sane as Method 5, Section 7.2.

7.3 Sanple Analysis. Two reagents are required for
t he sanpl e anal ysi s:

7.3.1 Acetone. Sanme as in Section 7.2.

7.3.2 Desiccant. Anhydrous calciumsulfate, calcium
chloride, or silica gel, indicating type.

8.0 Sample Collection, Preservation, Transport, and
Storage.
8.1 Dilution Tunnel Assenbly and C eaning. A

schematic of a dilution tunnel is showm in Figure 5G2. The
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di lution tunnel dinmensions and other features are described
in Section 6.1.4. Assenble the dilution tunnel, sealing
joints and seans to prevent air |eakage. Clean the dilution
tunnel wth an appropriately sized wire chimmey brush before
each certification test.

8.2 Draft Determnation. Prepare the wood heater as
in Method 28, Section 6.2.1. Locate the dilution tunnel
hood centrally over the wood heater stack exhaust. Operate
the dilution tunnel blower at the flowrate to be used
during the test run. Measure the draft inposed on the wood
heater by the dilution tunnel (i1.e., the difference in draft
measured with and without the dilution tunnel operating) as
described in Method 28, Section 6.2.3. Adjust the distance
between the top of the wood heater stack exhaust and the
di lution tunnel hood so that the dilution tunnel induced
draft is less than 1.25 Pa (0.005 in. HLO. Have no fire in
t he wood heater, close the wood heater doors, and open fully
the air supply controls during this check and adj ustnent.

8.3 Pretest Ignition. Sanme as Method 28, Section

8.4 Snoke Capture. During the pretest ignition
period, operate the dilution tunnel and visually nonitor the
wood heater stack exhaust. Operate the wood heater with the

doors cl osed and determ ne that 100 percent of the exhaust
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gas is collected by the dilution tunnel hood. |If |ess than
100 percent of the wood heater exhaust gas is collected,
adj ust the distance between the wood heater stack and the
dilution tunnel hood until no visible exhaust gas is
escaping. Stop the pretest ignition period, and repeat the
draft determ nation procedure described in Section 8. 2.

8.5 Velocity Measurenents. During the pretest
ignition period, conduct a velocity traverse to identify the
poi nt of average velocity. This single point shall be used
for nmeasuring velocity during the test run.

8.5.1 Velocity Traverse. Measure the dianeter of the
duct at the velocity traverse port |ocation through both
ports. Calculate the duct area using the average of the two
di aneters. A pretest |eak-check of pitot lines as in
Met hod 2, Section 8.1, is recoomended. Place the calibrated
pitot tube at the centroid of the stack in either of the
velocity traverse ports. Adjust the danper or simlar
device on the blower inlet until the velocity indicated by
the pitot is approximately 220 mmn (720 ft/mn). Continue
to read the )p and tenperature until the velocity has
remai ned constant (less than 5 percent change) for 1 m nute.
Once a constant velocity is obtained at the centroid of the
duct, performa velocity traverse as outlined in Method 2,
Section 8.3 using four points per traverse as outlined in

Met hod 1. Measure the )p and tunnel tenperature at each
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traverse point and record the readings. Calculate the total
gas flow rate using cal cul ati ons contained in Method 2,
Section 12. Verify that the flowrate is 4 £ 0.40 dscmmn
(140 £ 14 dscf/mn); if not, readjust the danper, and repeat
the velocity traverse. The noisture may be assuned to be 4
percent (100 percent relative humdity at 85 °F). Direct
nmoi sture nmeasurenents (e.g., according to Method 4) are al so
perm ssi bl e.

NOTE: If burn rates exceed 3 kg/hr (6.6 |b/hr),
dilution tunnel duct flow rates greater than 4 dscmmn (140
dscfnm) and sanpling section duct dianmeters |arger than 150
mm (6 in.) are allowed. |If larger ducts or flowrates are
used, the sanpling section velocity shall be at |east 220
mmn (720 fpm. In order to ensure nmeasurable particul ate
mass catch, it is reconmended that the ratio of the average
mass flow rate in the dilution tunnel to the average fuel
burn rate be less than 150:1 if larger duct sizes or flow
rates are used.

8.5.2 Testing Velocity Measurenents. After obtaining
velocity traverse results that neet the flowrate
requi renents, choose a point of average velocity and pl ace
the pitot and tenperature sensor at that |ocation in the
duct. Alternatively, locate the pitot and the tenperature

sensor at the duct centroid and calculate a velocity
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correction factor for the centroidal position. Munt the
pitot to ensure no novenent during the test run and seal the
port holes to prevent any air |eakage. Align the pitot
opening to be parallel with the duct axis at the neasurenent
point. Check that this condition is maintained during the
test run (about 30-minute intervals). Mnitor the
tenperature and velocity during the pretest ignition period
to ensure that the proper flow rate is maintained. Mke
adjustnments to the dilution tunnel flow rate as necessary.

8.6 Pretest Preparation. Same as Method 5, Section

8.7 Preparation of Sanpling Train. During
preparation and assenbly of the sanpling train, keep al
openi ngs where contam nation can occur covered until just
prior to assenbly or until sanpling is about to begin.

Using a tweezer or clean disposable surgical gloves, place
one | abeled (identified) and weighed filter in each of the
filter holders. Be sure that each filter is properly
centered and that the gasket is properly placed so as to
prevent the sanple gas streamfromcircunventing the filter.
Check each filter for tears after assenbly is conpleted.
Mark the probe with heat resistant tape or by sone other

met hod to denote the proper distance into the stack or duct.
Set up the train as shown in Figure 5G 1.

8.8 Leak-Check Procedures.
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8.8.1 Leak-Check of Metering System Shown in Figure
5G 1. That portion of the sanpling train fromthe punp to
the orifice nmeter shall be |eak-checked prior to initial use
and after each certification or audit test. Leakage after
the punp wll result in less volunme being recorded than is
actually sanpled. Use the procedure described in Method 5,
Section 8.4.1. Simlar |eak-checks shall be conducted for
ot her types of netering systens (i.e., wthout orifice
meters).

8.8.2 Pretest Leak-Check. A pretest |eak-check of
the sanpling train is reconmmended, but not required. |If the
pretest |eak check is conducted, the procedures outlined in
Met hod 5, Section 8.4.2 should be used. A vacuum of 130 mm
Hg (5 in. Hg) may be used instead of 380 mm Hg (15 in. Hg).

8.8.3 Post-Test Leak-Check. A |eak-check of the
sanpling train is mandatory at the conclusion of each test
run. The | eak-check shall be performed in accordance with
the procedures outlined in Method 5, Section 8.4.2. A
vacuum of 130 mmHg (5 in. Hg) or the highest vacuum
measured during the test run, whichever is greater, my be
used instead of 380 mmHg (15 in. Hg).

8.9 Prelimnary Determ nations. Determne the
pressure, tenperature and the average velocity of the tunnel

gases as in Section 8 5. Misture content of diluted tunnel
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gases is assuned to be 4 percent for naking flow rate
cal cul ations; the noisture content nmay be nmeasured directly
as in
Met hod 4.

8.10 Sanpling Train Operation. Position the probe
inlet at the stack centroid, and bl ock of f the openings
around the probe and porthole to prevent unrepresentative
dilution of the gas stream Be careful not to bunp the
probe into the stack wall when renoving or inserting the
probe through the porthole; this mnimzes the chance of
extracting deposited materi al .

8.10.1 Begin sanpling at the start of the test run as
defined in Method 28, Section 8.8.1. During the test run,
mai ntain a sanple flow rate proportional to the dilution
tunnel flowrate (wthin 10 percent of the initial
proportionality ratio) and a filter holder tenperature of no
greater than 32 °C (90 °F). The initial sanple flow rate
shal | be approximately 0.015 n¥/ min (0.5 cfm.

8.10.2 For each test run, record the data required on
a data sheet such as the one shown in Figure 5G3. Be sure
to record the initial dry gas neter reading. Record the dry
gas neter readings at the beginning and end of each sanpling
tinme increnent and when sanpling is halted. Take other
readi ngs as indicated on Figure 5G 3 at |east once each 10

m nutes during the test run. Since the manoneter |evel and
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zero may drift because of vibrations and tenperature
changes, make periodic checks during the test run.

8.10.3 For the purposes of proportional sanpling rate
determ nations, data fromcalibrated flow rate devices, such
as glass rotaneters, may be used in lieu of increnental dry
gas neter readings. Proportional rate cal cul ation
procedures nust be revised, but acceptability limts remain
t he sane.

8.10.4 During the test run, make periodic adjustnents
to keep the tenperature between (or upstreamof) the filters
at the proper level. Do not change sanpling trains during
the test run

8.10.5 At the end of the test run (see Method 28,
Section 6.4.6), turn off the coarse adjust valve, renove the
probe fromthe stack, turn off the punp, record the final
dry gas neter reading, and conduct a post-test |eak-check,
as outlined in Section 8.8.2. Also, |eak-check the pitot
lines as described in Method 2, Section 8.1; the |lines nust
pass this | eak-check in order to validate the velocity head
dat a.

8.11 Calculation of Proportional Sanpling Rate.

Cal cul ate percent proportionality (see Section 12.7) to
determ ne whether the run was valid or another test run

shoul d be nmde.
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8.12 Sanple Recovery. Sane as Method 5, Section 8.7,
with the exception of the foll ow ng:

8.12.1 An acetone blank volume of about 50-m or nore
may be used.

8.12.2 Treat the sanples as foll ows:

8.12.2.1 Container Nos. 1 and 1A. Treat the two
filters according to the procedures outlined in Method 5,
Section 8.7.6.1. The filters may be stored either in a
single container or in separate containers. Use the sum of
the filter tare weights to determ ne the sanple mass
col | ect ed.

8.12.2.3 Container No. 2.

8.12.2.3.1 Taking care to see that dust on the
outside of the probe or other exterior surfaces does not get
into the sanple, quantitatively recover particulate matter
or any condensate fromthe probe and filter hol ders by
washi ng and brushing these conponents wth acetone and
pl acing the wash in a | abel ed gl ass container. At |east
three cycles of brushing and rinsing are required.

8.12.2.3.2 Between sanpling runs, keep brushes cl ean
and protected from contam nation

8.12.2.3.3 After all acetone washings and particul ate
matt er have been collected in the sanple containers, tighten
the lids on the sanple containers so that the acetone wll

not | eak out when transferred to the | aboratory wei ghing
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Mark the height of the fluid levels to determ ne

| eakage occurs during transport.

Label the

containers clearly to identify contents.

8.13 Sanple Transport.

VWhenever

possi bl e, containers

shoul d be shipped in such a way that they remain upright at

al |

tines.

NOTE:

Requi renents for capping and transport of

sanpl e containers are not applicable if sanple recovery and

anal ysi s occur

in the sane r

9.0 Quality Control.

oom

9.1 Mscellaneous Quality Control Measures.
Section Quality Control Measure Effect
8.8, Sanpl i ng equi pnent | eak Ensures accurate
10.1-10.4 check and calibration measur enent of stack
gas flow rate, sanple
vol unme
10.5 Anal yti cal bal ance Ensure accurate and
cal i bration preci se neasurenent of
coll ected particul ate
16.2.5 Si nul t aneous, dual - Ensure precision of
train sanple collection mneasured particul ate
concentration
9.2 Volune Metering System Checks. Sane as Met hod 5,
Section 9. 2.

10.0 Calibration and Standardization.

NOTE:

cali brations.

Mai ntain a | aboratory record of al
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10.1 Pitot Tube. The Type S pitot tube assenbly
shall be calibrated according to the procedure outlined in
Met hod 2, Section 10.1, prior to the first certification
test and checked sem annually, thereafter. A standard pitot
need not be calibrated but shall be inspected and cl eaned,
if necessary, prior to each certification test.

10.2 Vol une Metering System

10.2.1 Initial and Periodic Calibration. Before its
initial use and at | east sem annually thereafter, calibrate
the vol une netering systemas described in Method 5, Section
10. 3.1, except that the wet test neter with a capacity of
3.0 liters/rev (0.1 ft3/rev) may be used. Oher liquid
di spl acenent systens accurate to within 1 percent, my be
used as calibration standards.

NOTE: Procedures and equi pnent specified in Method 5,
Section 16.0, for alternative calibration standards,
including calibrated dry gas neters and critical orifices,
are allowed for calibrating the dry gas neter in the
sanpling train. A dry gas neter used as a calibration
standard shall be recalibrated at | east once annually.

10.2.2 Calibration After Use. After each
certification or audit test (four or nore test runs
conducted on a wood heater at the four burn rates specified

in Method 28), check calibration of the netering system by
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performng three calibration runs at a single, internediate
flowrate as described in Method 5, Section 10. 3. 2.

NOTE: Procedures and equi pnent specified in Method 5,
Section 16.0, for alternative calibration standards are
all owed for the post-test dry gas neter calibration check.

10.2.3 Acceptable Variation in Calibration. |If the
dry gas neter coefficient val ues obtained before and after
certification test differ by nore than 5 percent, the
certification test shall either be voided and repeated, or
calculations for the certification test shall be perforned
usi ng whi chever neter coefficient value (1.e., before or
after) gives the |lower value of total sanple vol une.

10.3 Tenperature Sensors. Use the procedure in
Met hod 2, Section 10.3, to calibrate tenperature sensors
before the first certification or audit test and at |east
sem annual |y, thereafter.

10.4 Baroneter. Calibrate against a nercury
baroneter before the first certification test and at | east
sem annual ly, thereafter. |If a nercury baroneter is used,
no calibration is necessary. Follow the manufacturer's
i nstructions for operation.

10.5 Analytical Balance. Performa nultipoint
calibration (at |east five points spanning the operational

range) of the analytical balance before the first
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certification test and sem annually, thereafter. Before
each certification test, audit the bal ance by wei ghing at
| east one calibration weight (class F) that corresponds to
50 to 150 percent of the weight of one filter. |If the scale
cannot reproduce the value of the calibration weight to
within 0.1 ng, conduct the nultipoint calibration before
use.
11.0 Analytical Procedure.

11.1 Record the data required on a sheet such as the
one shown in Figure 5G4. Use the sane anal ytical bal ance
for determning tare weights and final sanple weights.

11.2 Handl e each sanpl e contai ner as foll ows:

11.2.1 Container Nos. 1 and 1A. Treat the two
filters according to the procedures outlined in Method 5,
Section 11.2.1.

11.2.2 Container No. 2. Same as Method 5, Section
11. 2.2, except that the beaker may be smaller than 250 nl .

11.2.3 Acetone Blank Container. Sanme as Method 5,
Section 11.2.4, except that the beaker may be smaller than
250 m .

12.0 Data Analysis and Calculations.

Carry out calculations, retaining at | east one extra

significant figure beyond that of the acquired data. Round

off figures after the final calculation. Oher forns of the
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equations nmay be used as |ong as they give equival ent
results.
12.1 Nomencl at ure.
Bys = Water vapor in the gas stream proportion by
vol une (assunmed to be 0.04).
Cs = Concentration of particulate matter in stack
gas, dry basis, corrected to standard

conditions, g/dscm (gr/dscf).

E = Particul ate em ssion rate, g/hr (lIb/hr).

= = Adjusted particulate em ssion rate, g/hr
(I'b/hr).

L, = Maxi mum accept abl e | eakage rate for either a

pretest or post-test |eak-check, equal to
0. 00057 n¥/ min (0.020 cfm or 4 percent of
the average sanpling rate, whichever is
| ess.

L, = Leakage rate observed during the post-test
| eak-check, n¥/ mn (cfm.

m, = Mass of residue of acetone blank after
evaporation, ng.

My = Mass of residue from acetone wash after
evaporation, ng.

m, = Total amount of particulate matter

col | ected, ng.
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M, = Mol ecul ar wei ght of water, 18.0 g/g-nvole
(18.0 I b/l b-mol €).

Poar = Baronetric pressure at the sanpling site, mm
Hg (in. Hg).

PR = Percent of proportional sanpling rate.

P = Absol ute gas pressure in dilution tunnel, nm
Hg (in. Hg).

Psta = Standard absolute pressure, 760 mm Hg (29.92
in. Hg).

Qq = Average gas flowrate in dilution tunnel,

calculated as in Method 2, Equation 2-8,
dscmi hr (dscf/hr).

T = Absol ute average dry gas neter tenperature
(see Figure 5G3), °K (°R).

Thi = Absol ute average dry gas neter tenperature
during each 10-mnute interval, i, of the
test run, °K (°R).

T, = Absol ute average gas tenperature in the
dilution tunnel (see Figure 5G3), °K (°R).

Ty = Absol ute average gas tenperature in the

di lution tunnel during each 10 m nute

interval, i, of the test run, °K (°R).
Teta = St andard absol ute tenperature, 293 °K (528
°R) .

V, = Vol une of acetone blank, m.
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Vol ume of acetone used in wash, m.
Vol unme of gas sanple as neasured by dry gas
meter, dcm (dcf).
Vol ume of gas sanpl e as neasured by dry gas
meter during each 10-mnute interval, i, of
the test run, dcm
Vol ume of gas sanpl e neasured by the dry gas
nmeter, corrected to standard conditions,
dscm (dscf).
Average gas velocity in the dilution tunnel,
cal cul ated by Method 2, Equation 2-7, nisec
(ft/sec). The dilution tunnel dry gas
nmol ecul ar wei ght may be assuned to be 29 g/g
nmole (Ib/Ib nole).
Average gas velocity in dilution tunnel
during each 10-mnute interval, i, of the
test run, calculated by Method 2, Equation
2-7, msec (ft/sec).
Dry gas neter calibration factor
Average pressure differential across the
orifice neter, if used (see Figure 5G2), mm
HO (in. HO.
Total sanpling tinme, mn.
10 mnutes, length of first sanpling period.

Specific gravity of mercury.
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100 = Conversion to percent.
12.2 Dry Gas Volune. Sane as Method 5, Section 12. 2,
except that conponent changes are not all owabl e.

12. 3 Sol vent Wash Bl ank.
vV
m,, = mav = Eq. 5G-1

a

12.4 Total Particulate Weight. Determne the total
particul ate catch, m, fromthe sumof the wei ghts obtained
from Contai ner Nos. 1, 1A, and 2, |less the acetone bl ank
(see Figure 5G 4).

12.5 Particul ate Concentrati on.

m
c, = K, k Eq. 5G-2
Vn(std)
wher e:
K, = 0.001 g/ng for nmetric units.

= 0.0154 gr/nmg for English units.

12.6 Particul ate Em ssi on Rate.

E-=c.Q, Eq. 56-3

NOTE: Particulate em ssion rate results produced

using the sanpling train described in Section 6 and shown in
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Figure 5G 1 shall be adjusted for reporting purposes by the

foll ow ng net hod adj ustnent factor:

S K E® 2 Egq. 5G-4

wher e:

Ks = constant, 1.82 for netric units.

constant, 0.643 for English units.
12.7 Proportional Rate Variation. Calculate PR for
each 10-mnute interval, i, of the test run

2 (V, V., T Tg)

PR =
10 (V_V, T, T.)

x 100 Eq. 5G-5

Al ternate cal cul ati on procedures for proportional rate
variation may be used if other sanple flowrate data (e.g-,
orifice flow neters or rotaneters) are nonitored to maintain
proportional sanpling rates. The proportional rate
variations shall be calculated for each 10-m nute interva
by conparing the stack to nozzle velocity ratio for each
10-m nute interval to the average stack to nozzle velocity
ratio for the test run. Proportional rate variation may be
calculated for intervals shorter than 10 m nutes with
appropriate revisions to Equation 5G5. |If no nore than 10
percent of the PR values for all the intervals exceed 90

percent < PR < 110 percent, and if no PR value for any
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i nterval exceeds 80 percent < PR < 120 percent, the results
are acceptable. |If the PR values for the test run are
judged to be unacceptable, report the test run em ssion
results, but do not include the results in calculating the
wei ght ed average em ssion rate, and repeat the test run.
13.0 Method Performance. [ Reserved]
14.0 Pollution Prevention. [Reserved]
15.0 Waste Management. [ Reserved]
16.0 Alternative Procedures.

16.1 Method 5H Sanpling Train. The sanpling train
and sanpl e collection, recovery, and anal ysis procedures
described in Method 5H, Sections 6.1.1, 7.1, 7.2, 8.1, 8.10,
8.11, and 11.0, respectively, may be used in lieu of simlar
sections in Method 5G  Operation of the Method 5H sanpling
train in the dilution tunnel is as described in Section 8.10
of this nethod. Filter tenperatures and condenser
conditions are as described in Method 5H. No adjustnent to
t he neasured particulate matter em ssion rate (Equation
5G4, Section 12.6) is to be applied to the particulate
em ssion rate neasured by this alternative nethod.

16.2 Dual Sanpling Trains. Two sanpling trains may
be operated sinmultaneously at sanple flow rates ot her than
that specified in Section 8.10, provided that the foll ow ng

specifications are net.
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16.2.1 Sanpling Train. The sanpling train
configuration shall be the sane as specified in Section
6.1.1, except the probe, filter, and filter hol der need not
be the sane sizes as specified in the applicable sections.
Filter holders of plastic materials such as Nal gene or
pol ycarbonate materials may be used (the CGelman 1119 filter
hol der has been found suitable for this purpose). Wth such
materials, it is recommended that solvents not be used in
sanpl e recovery. The filter face velocity shall not exceed
150 misec (30 ft/mn) during the test run. The dry gas
nmeter shall be calibrated for the sane flow rate range as
encountered during the test runs. Two separate, conplete
sanpling trains are required for each test run.

16.2.2 Probe Location. Locate the two probes in the
dilution tunnel at the sane |evel (see Section 6.1.4.3).
Two sanple ports are necessary. Locate the probe inlets
within the 50 mm (2 in.) dianeter centroidal area of the
dilution tunnel no closer than 25 nm (1 in.) apart.

16.2.3 Sanpling Train Operation. Operate the
sanpling trains as specified in Section 8.10, naintaining
proportional sanpling rates and starting and stopping the
two sanpling trains sinmultaneously. The pitot val ues as
described in Section 8.5.2 shall be used to adjust sanpling

rates in both sanpling trains.
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16.2.4 Recovery and Analysis of Sanple. Recover and
anal yze the sanples fromthe two sanpling trains separately,
as specified in Sections 8.12 and 11.0, respectively.

16.2.4.1 For this alternative procedure, the probe
and filter hol der assenbly may be wei ghed w t hout sanple
recovery (use no sol vents) described above in order to
determ ne the sanple weight gains. For this approach, weigh
the clean, dry probe and filter hol der assenbly upstream of
the front filter (wthout filters) to the nearest 0.1 ng to
establish the tare weights. The filter hol der section
between the front and second filter need not be weighed. At
the end of the test run, carefully clean the outside of the
probe, cap the ends, and identify the sanple (I abel).
Renmove the filters fromthe filter hol der assenblies as
descri bed for container Nos. 1 and 1A in Section 8.12.2.1.
Reassenble the filter hol der assenbly, cap the ends,
identify the sanple (label), and transfer all the sanples to
the | aboratory wei ghing area for final weighing.
Requi rements for capping and transport of sanple containers
are not applicable if sanple recovery and anal ysis occur in
t he sane room

16.2.4.2 For this alternative procedure, filters may
be weighed directly without a petri dish. |[If the probe and
filter holder assenbly are to be weighed to determ ne the

sanpl e weight, rinse the probe with acetone to renove
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noi sture before desiccating prior to the test run.
Following the test run, transport the probe and filter
hol der to the desiccator, and uncap the openings of the
probe and the filter holder assenbly. Desiccate for 24
hours and weigh to a constant weight. Report the results to
the nearest 0.1 ng.

16.2.5 Calculations. Calculate an em ssion rate
(Section 12.6) for the sanple fromeach sanpling train
separately and determ ne the average em ssion rate for the
two values. The two emi ssion rates shall not differ by nore
than 7.5 percent fromthe average em ssion rate, or 7.5
percent of the weighted average em ssion rate limt in the
appl i cabl e subpart of the regul ati ons, whichever is greater.
If this specification is not net, the results are
unaccept abl e. Report the results, but do not include the
results in calculating the wei ghted average em ssion rate.
Repeat the test run until acceptable results are achieved,
report the average emi ssion rate for the acceptable test
run, and use the average in calculating the weighted average
em ssion rate.

17.0 References.
Sanme as Method 5, Section 17.0, References 1 through

11, with the addition of the follow ng:
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1. Oregon Departnment of Environnmental Quality.
Standard Method for Measuring the Em ssions and Efficiencies
of Wbodstoves. June 8, 1984. Pursuant to Oregon
Adm ni strative Rules Chapter 340, Division 21.

2. Anerican Society for Testing and Materi al s.
Proposed Test Methods for Heating Performance and Em ssions
of Residential Wod-fired C osed Conbustion-Chanber Heating
Appl i ances. E-6 Proposal P 180. August 1986.

18.0 Tables, Diagrams, Flowcharts, and Validation Data.
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Figure 5G-1. Method 5G Sampling Train.
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Figure 5G-2. Suggested Construction Details of the

Dilution Tunnel.
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Sampling Data Sheet.

Figure 5G-3.
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Stove

Date

Run No.

Filter Nos.

Liquid lost during transport, ml
Acetone blank volume, ml
Acetone wash volume, ml

Acetone blank concentration, mg/mg

Acetone wash blank, mg
Weight of particulate collected, mg
Container Final Tare
number weight weight
1
2
3
Total
Less acetone blank
Weight of particulate matter
Stack Moisture Measurement Data
(Optional)
Volume of liquid water collected
Implinger Silica gel
volume, ml weight, g
Final
Initial
Liquid collected
Total volume collected gtorml

water (1 g/ml).

1Convert weight of water to volume by dividing total weight increase by density of

Increase. g =\Volume water, ml

(Lgml

Figure 5G-4. Analysis Data Sheet.
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