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WHAT'S EPAMETHOD 5

PROCEDURE FOR INDUSTRIAL STACK
SAMPLING DEVELOPED AND
QUALIFIED BY THE AMERICAN
ENVIRONMENTAL PROTECTION
AGENCY (EPA)

METHOD 5 WAS DESIGNED FOR

PARTICULATE SAMPLING BUT HAS
EVOLVED TO ENCOMPASSTHE | | S
CAPTURE OF MANY COMPOUNDS v EQU,PMENSETUP_APEXINSTRUMENTS
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WHAT'S EPAMETHOD 5
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WHAT'S EPAMETHOD 5

TO CAPTURE AND ANALYZE FORTHE

PRESENCE OF POLYCYCLIC AROMATIC ‘f’f; D
HYDROCARBON (PAH) COMPOUNDS PRE LL SE 88288 s
AND POST DIESEL PARTICULATE FILTER I G PRI 1
) — ; £, =F kel -
m o
Ll

PROVIDES CONTINUITY WITH
PREVIOUS PUBLISHED STUDIES

AVAILABILITY OF EXPERIENCED
LAB SUPPORT IN NORTH AMERICA
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WHAT WAS DONE BEFORE
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WHAT CHANGED?
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FROM STACK TO LAB

« THERMAL MANAGEMENT

* HIGH STACK PRESSURE

 EXTREME FLOW-RATE VARIABILITY

« OCCUPATIONAL SAFETY CONCERNS
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THERMAL MANAGEMENT

DIESEL RAW EXHAUST TEMPERATURES EXCEED THOSE COMMONLY
FOUND IN INDUSTRIAL STACKS

500

BOROSILICATE M5
EXHAUST PROBE
RECOMMENDED
TEMPERATURE RANGE
Q)

—— DIESEL EXHAUST TEMP
- 1260 RPM @ 100%
THROTTLE (°C)

TEMP (°C)

——MAXIMUM EXAUST
TEMP SEEN DURING
TESTING (°C)

400
| I51 301 451 601 751 901 1051 1201 1351 1501 1651 1801 1951 2101 2251 2401 2551 270l

TIME (5)
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THERMAL MANAGEMENT

« STACK PORT OPENED WHILE
EXHAUST IS FLOWING

* TRAVERSE STACKWITH PITOT
ARRAY THROUGH OPEN PORT

 SAMPLE PROBE SEALED WITH
RAGS TO PROTECT AGAINST ICE
MELT

- 2016 MTU ONSITE ENERGY
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THERMAL MANAGEMENT

MINERAL WOOL INSULATION TO REDUCE

RADIANT HEAT TRANSMISSION

V-BAND SANITARY FITTING
WITH GRAPHITE GASKET

TIGHT MACHINING
TOLERANCES AROUND

PROBE TO MINIMIZE HOT
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HIGH STACK PRESSURE

TYPICAL STACK CONDITIONS

AP=0

A P = SLIGHTLY
NEGATIVE
(-0.5 in H,0)

DIESEL EXHAUST CONDITIONS

SAMPLE PORT #2

DIESEL
PARTICULATE 0
FILTER

SAMPLE PORT #1

53 in H,O MAXIMUM OBSERVED STACK PRESSURE

|
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HIGH STACK PRESSURE

PRESSURE TEST *
RATED POWER
« INSTALLED TRIAL M5 SAMPLE TRAIN IN
. HIGHEST PRESSURE LOCATION (PORT#1)

/ 53in H,O

° « SLOW RAMP FROM IDLE TO RATED POWER
* VERIFIED GLASSWARE / INTERNAL SEALS

o intho COULD WIDTHSTAND 53 in H,O STACK
DLE / ~ PRESSURE
0 500 i
TIME (S)

. ENGINE POWER OUTPUT @ 2100 RPM
|:| SAMPLE PORT # | (PRE DPF) PRESSURE

. SAMPLE PORT # 2 (POST DPF) PRESSURE
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EXTREME FLOW-RATE VARIABILITY

Exhaust volumetric flow ACFM ft3/min
2250
2000
1750
e e @

@ 0| @
LOW ) 1550 & |0 ©
#4 #6 #8 #10 #12 #14 #16
1000
750 WIDE RANGE OF EXHAUST TEMPERATURES AND FLOW RATES
500 NECESSITATED THE USE OF ALMOST THE FULL BREADTH OF
STANDARD NOZZLE SIZES.
250
0 SOME ENGINES MAY OUTPUT FLOW RATES THAT EXCEED THE

CAPACITY OF STANDARD EQUIPMENT TO MAINTAIN

ISOKINETIC SAMPLING
Y Canadi

AL

TEST MODE

I * I Natural Resources Ressources naturelles
Canada Canada




15

OCCUPATIONAL SAFETY CONCERNS

- OPEN PORT PITOT TRAVERSAL
- LIVE EXCHANGE OF SAMPLE TRAIN COMPONENTS

- OPERATOR H&S CONCERNS
- ICE MELT

- OPERATOR H&S CONCERNS
- COMMUNICATION
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DEVIATIONS FROM METHOD 5
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SAFETY CONCERNS

I * I Natural Resources Ressources naturelles
Canada Canada
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Thisis an sxamgle of g circylar steck
cross secfon divided info 12 equal
areas, with focation of traverse points
indicated

Figure 2-11: Traverse Points Located in Centroids for Circular Stack
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DEVIATIONS FROM METHOD 5

i+l

(44 10.1.2.1 The flowing gas stream must be confined to a duct of definite cross-sectional area, 29
either circular or rectangular. For circular cross sections, the minimum duct diameter shall be
30.48 cm (12 in.); for rectangular cross sections, the width (shorter side) shall be at least 25.4 cm
(10 in.).

Estimated _| Sxs + PxP + Tt + Nxn

X100
Blockage (%) Duct Area

LIMMITATIONS OF FIXED INFRASTRUCTURE
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DEVIATIONS FROM METHOD 5

‘ ‘ 10.1.2.2 The cross-sectional area of the calibration duct must be constant over a distance of 10 or , ’
more duct diameters. For a rectangular cross section, use an equivalent diameter, calculated
according to Equation 2-2 (see section 12.3), to determine the number of duct diameters. To
ensure the presence of stable, fully developed flow patterns at the calibration site, or “test
section,” the site must be located at least eight diameters downstream and two diameters
upstream from the nearest disturbances.
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