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http://localhost/~walker/wwwcleanaircom/EPAMethods/Air-Test-Methods/m-02.html#m02
http://www.cleanair.com/directories/equipment_by_product/
Compare: Replace�
text
[Old text]: "Whilewehavetakenstepstoensuretheaccuracyof thisInternetversionofthedocument,itisnottheofficialversion.Pleasereferto theofficialversionintheFR publication,whichappearsontheGovernmentPrintingOffice'seCFRwebsite:(http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&tpl=/ecfrbrowse/Title40/40cfr60_main_02.tpl)."
[New text]: "1.0ScopeandApplication."
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "and"
[New text]: "And"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "for"
[New text]: "For"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Note:Method"
[New text]: "NOTE:"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "1.0ScopeandApplication"
[New text]: "ShoworHideTableofContents"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Note:"
[New text]: "NOTE:"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Method"
[New text]: "Method."
The following text attributes were changed: 
   font, fill color, size
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http://localhost/~walker/wwwcleanaircom/EPAMethods/US_EPA_Method_Links.html
http://localhost/~walker/wwwcleanaircom/EPAMethods/Air-Test-Methods/m-02.html
http://localhost/~walker/wwwcleanaircom/EPAMethods/Air-Test-Methods/m-02.html
Compare: Replace�
text
[Old text]: "Definitions[Reserved]"
[New text]: "Definitions.[Reserved]"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Interferences[Reserved]"
[New text]: "Interferences.[Reserved]"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Safety"
[New text]: "Safety."
The following text attributes were changed: 
   font, fill color, size

Compare: Delete�
text
"2"

Compare: Replace�
text
[Old text]: "probe,"
[New text]: "Probe,"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "probe,"
[New text]: "Probe,"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "probe,"
[New text]: "Probe,"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "probe."
[New text]: "Probe."
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "probes"
[New text]: "Probes"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "“back-purging”"
[New text]: ""back-purging""
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "DifferentialPressureGauges."
[New text]: "differentialpressuregauges."
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Note:"
[New text]: "NOTE:"
The following text attributes were changed: 
   font, fill color, size
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http://localhost/~walker/wwwcleanaircom/EPAMethods/Air-Test-Methods/m-02.html
Compare: Replace�
text
[Old text]: "Standards[Reserved]"
[New text]: "Standards.[Reserved]"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Transport[Reserved]"
[New text]: "Transport.[Reserved]"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Control[Reserved]"
[New text]: "Control.[Reserved]"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Standardization[Reserved]"
[New text]: "Standardization.[Reserved]"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Procedure"
[New text]: "Procedure."
The following text attributes were changed: 
   font, fill color, size

Compare: Delete�
text
"3"

Compare: Replace�
text
[Old text]: "eight-and"
[New text]: "eight- and"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "eight-and"
[New text]: "eight- and"
The following text attributes were changed: 
   font, fill color, size
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http://www.cleanair.com/directories/equipment_by_product/
Compare: Replace�
text
[Old text]: "1–1."
[New text]: "1-1."
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "1–1"
[New text]: "1-1"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "1–1."
[New text]: "1-1."
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "1–2"
[New text]: "1-2"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "1–1."
[New text]: "1-1."
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "1–2"
[New text]: "1-2"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "1–3."
[New text]: "1-3."
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "1–2"
[New text]: "1-2"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "1–2."
[New text]: "1-2."
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "D1×D2×"
[New text]: "D1 X D2 X"
The following text attributes were changed: 
   font, fill color, size
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Compare: Delete�
text
"4"

Compare: Insert�
text
"probe"

Compare: Replace�
text
[Old text]: "“adjusted”"
[New text]: ""adjusted""
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "“adjusted”"
[New text]: ""adjusted""
The following text attributes were changed: 
   font, fill color, size

Compare: Insert�
text
"probe"

Compare: Replace�
text
[Old text]: "1–1,"
[New text]: "1-1,"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "1–4."
[New text]: "1-4."
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "“minimum"
[New text]: ""minimum"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "points”"
[New text]: "points""
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "1–1)"
[New text]: "1-1)"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "matrix;;"
[New text]: "matrix;"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "×"
[New text]: "x"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "“minimum"
[New text]: ""minimum"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "points”"
[New text]: "points""
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "×"
[New text]: "x"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "×"
[New text]: "x"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "×"
[New text]: "x"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Flow."
[New text]: "flow."
The following text attributes were changed: 
   font, fill color, size
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http://www.cleanair.com/directories/flow/
http://www.cleanair.com/directories/flow/
http://www.cleanair.com/directories/flow/
Compare: Replace�
text
[Old text]: "“0°reference.”"
[New text]: ""0reference.""
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "0°"
[New text]: "0"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "0°"
[New text]: "0"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "±90°"
[New text]: "±90"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "(α)"
[New text]: "(")"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "α;;"
[New text]: "";"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "α"
[New text]: """
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "0°"
[New text]: "0"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "α"
[New text]: """
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "20°,"
[New text]: "20,"
The following text attributes were changed: 
   font, fill color, size

Compare: Delete�
text
"5"

Compare: Insert�
text
"TheAlternativeSiteSelection"

Compare: Replace�
text
[Old text]: "flow-sensingprobe"
[New text]: "flowsensingProbe"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Note:"
[New text]: "NOTE:"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "includes"
[New text]: "INCLUDES"
The following text attributes were changed: 
   font, fill color, size
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http://www.cleanair.com/EPAMethods/Air-Test-Methods/m-02.html#m02sec10_1_2
Compare: Replace�
text
[Old text]: "1–1"
[New text]: "1-1"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "1–2"
[New text]: "1-2"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "probe"
[New text]: "Probe"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "H2O"
[New text]: "H20"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "temperature"
[New text]: "temperasture"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "probe"
[New text]: "Probe"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "“back-purge”"
[New text]: ""back-purge""
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Calibration."
[New text]: "calibration."
The following text attributes were changed: 
   font, fill color, size

Compare: Delete�
text
"6"

Compare: Replace�
text
[Old text]: "probe"
[New text]: "Probe"
The following text attributes were changed: 
   font, fill color, size
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Compare: Replace�
text
[Old text]: "90°"
[New text]: "90"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "±2°"
[New text]: "±2"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "0°."
[New text]: "0."
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Calibration."
[New text]: "calibration."
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "5°"
[New text]: "5"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "−60°"
[New text]: "-60"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "+60°"
[New text]: "+60"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "2°"
[New text]: "2"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "0°"
[New text]: "0"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "40°"
[New text]: "40"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "3°"
[New text]: "3"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "40°"
[New text]: "40"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "60°."
[New text]: "60."
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Calibration."
[New text]: "calibration."
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "probe"
[New text]: "Probe"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "probe."
[New text]: "Probe."
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "probe"
[New text]: "Probe"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "probe"
[New text]: "Probe"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "probe"
[New text]: "Probe"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "anglemeasuring"
[New text]: "angle-measuring"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "probe."
[New text]: "Probe."
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "2°"
[New text]: "2"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "0°."
[New text]: "0."
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Calculations"
[New text]: "Calculations."
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "length."
[New text]: "length"
The following text attributes were changed: 
   font, fill color, size
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Compare: Delete�
text
"7"

Compare: Replace�
text
[Old text]: "section,an"
[New text]: "sectionAn"
The following text attributes were changed: 
   font, fill color, size

Compare: Insert�
text
"Eq.1-1"

Compare: Replace�
text
[Old text]: "required,perform"
[New text]: "requiredPerform"
The following text attributes were changed: 
   font, fill color, size

Compare: Insert�
text
"Eq.1-2"

Compare: Insert�
text
"Eq.1-3"

Compare: Insert�
text
"Eq.1-4"
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Compare: Replace�
text
[Old text]: "Performance[Reserved]"
[New text]: "Performance.[Reserved]"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Prevention[Reserved]"
[New text]: "Prevention.[Reserved]"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Management[Reserved]"
[New text]: "Management.[Reserved]"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "References"
[New text]: "References."
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "WP–50."
[New text]: "WP-50."
The following text attributes were changed: 
   font, fill color, size

Compare: Delete�
text
"8"

Compare: Replace�
text
[Old text]: "2928–71."
[New text]: "2928-71."
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Flow."
[New text]: "flow."
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "EPA–600/2–76–170."
[New text]: "EPA-600/2-76-170."
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "68–01–3172,"
[New text]: "68-01-3172,"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Flow."
[New text]: "flow."
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "EPA–600/2–76–170."
[New text]: "EPA600/2-76-170."
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Flow"
[New text]: "flow"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "EPA–600/2–76–203."
[New text]: "EPA-600/2-76- 203."
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "68–02–3172."
[New text]: "68-02-3172."
The following text attributes were changed: 
   font, fill color, size
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Compare: Replace�
text
[Old text]: "Flue"
[New text]: "flue"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "129–133."
[New text]: "129-133."
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "3–7,"
[New text]: "3-7,"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "563–568."
[New text]: "563-568."
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "(8):36–37."
[New text]: "(8):36-37."
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "CS–1651)."
[New text]: "CS-1651)."
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "(RP–1649–5)."
[New text]: "(RP-1649- 5)."
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Sampling—Theory"
[New text]: "Sampling- Theory"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "VIII(3):19–24."
[New text]: "VIII(3):19-24."
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Flowcharts,"
[New text]: "flowcharts,"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "Data"
[New text]: "Data.Figure1-1.Minimumnumber oftraversepoints"
The following text attributes were changed: 
   font, fill color, size

Compare: Delete�
text
"9"

Compare: Delete�
text
"10"

Compare: Delete�
text
"Table1–1Cross-SectionLayout"

Compare: Replace�
text
[Old text]: "RectangularStacks"
[New text]: "particulatetraverses."
The following text attributes were changed: 
   font, fill color, size
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Compare: Insert�
text
"TABLE1-1.CROSS-SECTIONLAYOUTFORRECTANGULARSTACKS"

Compare: Insert�
text
"Matrix"

Compare: Delete�
text
"Matrix"

Compare: Insert�
text
" ................ 3 x 3"

Compare: Delete�
text
"3×3"

Compare: Insert�
text
"................ 4 x 3"

Compare: Delete�
text
"4×3"

Compare: Insert�
text
"................ 4 x 4"

Compare: Delete�
text
"4×4"

Compare: Insert�
text
"................ 5x 4"

Compare: Delete�
text
"5×4"

Compare: Insert�
text
"................ 5x 5"

Compare: Delete�
text
"5×5"

Compare: Insert�
text
" ................ 6 x 5"

Compare: Delete�
text
"6×5"

Compare: Insert�
text
"................ 6 x 6"

Compare: Delete�
text
"6×6"

Compare: Insert�
text
" ................ 7 x 6"

Compare: Delete�
text
"7×6"

Compare: Insert�
text
"................ 7 x 7Figure1-2.Minimumnumber oftraversepointsfor velocity (nonparticulate)traverses."

Compare: Insert�
text
"TABLE1-2LOCATIONOFTRAVERSEPOINTS INCIRCULARSTACKS(Percentofstackdiameterfrominsidewalltotraversepoint)"
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Compare: Insert�
text
"Figure1-3.Exampleshowingcircular stackcrosssectiondividedinto12equalareas,withlocationoftraversepoints."

Compare: Insert�
text
"Figure1-4.Exampleshowingrectangular stackcrosssectiondividedinto"

Compare: Delete�
text
"7×7"

Compare: Delete�
text
"11"

Compare: Insert�
text
"equalareas,withtraversepointsatcentroidofeacharea."
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http://localhost/~walker/wwwcleanaircom/EPAMethods/Air-Test-Methods/m-01.html#m01
http://localhost/~walker/wwwcleanaircom/EPAMethods/Air-Test-Methods/m-01.html#m01sec11_1
http://localhost/~walker/wwwcleanaircom/EPAMethods/Air-Test-Methods/m-01.html#m01sec11_4
Compare: Insert�
text
"Method2-DeterminationOfStackGasVelocity AndVolumetricFlowRate(TypeSPitotTube )NOTE:Thismethoddoesnotincludeallofthespecifications(e.g.,equipmentandsupplies) andprocedures (e.g.,sampling) essentialtoitsperformance.Somematerialisincorporatedbyreferencefromothermethodsinthispart.Therefore,toobtainreliableresults,personsusingthismethodshouldhaveathorough knowledgeofatleastthefollowingadditionaltestmethod:Method 1.ShoworHide"

Compare: Replace�
text
[Old text]: "1–2—Location"
[New text]: "ofContents1.1Thismethodisapplicableforthedeterminationoftheaveragevelocityandthevolumetricflowrateofa gas stream.1.2Thismethodisnotapplicableatmeasurementsitesthatfailtomeetthecriteria"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "TraversePoints"
[New text]: "Method 1, Section11.1.Also,themethodcannotbeusedfordirectmeasurement"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "CircularStacks"
[New text]: "cyclonicorswirlinggasstreams;Section 11.4ofMethod1showshowtodeterminecyclonicorswirlingflowconditions.Whenunacceptableconditionsexist,alternativeprocedures,subjecttotheapprovaloftheAdministrator,mustbeemployedtoproduceaccurateflowratedeterminations.Examplesofsuch alternativeproceduresare:(1) toinstallstraighteningvanes;(2) tocalculatethetotalvolumetricflowratestoichiometrically,or(3) tomovetoanothermeasurementsiteatwhich theflowisacceptable.1.3DataQualityObjectives.Adherencetotherequirementsofthismethodwillenhancethequalityofthedataobtainedfromairpollutantsamplingmethods.2.0Summary"
The following text attributes were changed: 
   font, fill color, size

Compare: Delete�
text
"[Percent"

Compare: Insert�
text
"Method.2.1Theaveragegasvelocityina"

Compare: Insert�
text
"isdeterminedfromthegasdensityandfrommeasurementoftheaveragevelocityheadwith aTypeS (Stausscheibeorreversetype) pitottube.3.0Definitions.[Reserved]"


o AR TE O oA U PRGNS 1oquinu T

||‘ O
|

=
S
|

I
[«D]
+—
Q
£
I
‘


http://express.cleanair.com/Flow/
http://www.store.cleanair.com/products/Pitot-Assemblies.html
http://www.cleanair.com/directories/pitot/pitotyellowpage.html
http://www.cleanair.com/directories/pitot/pitotyellowpage.html
http://www.cleanair.com/directories/pitot/pitotyellowpage.html
http://www.cleanair.com/directories/pitot/pitotyellowpage.html
Compare: Insert�
text
"4.0Interferences.[Reserved]5.0Safety.5.1Disclaimer.Thismethodmayinvolvehazardousmaterials,operations,andequipment.Thistestmethodmaynotaddressallofthesafetyproblemsassociatedwith itsuse.Itistheresponsibilityoftheuserofthistestmethodtoestablish appropriatesafetyandhealth practicesanddeterminetheapplicabilityofregulatorylimitationspriortoperformingthistestmethod.6.0 Equipment and Supplies.Specificationsfortheapparatusaregivenbelow.Anyotherapparatusthathasbeendemonstrated(subjecttoapprovaloftheAdministrator) tobecapableofmeetingthespecificationswillbeconsideredacceptable.6.1 TypeSPitotTube.6.1.1 pitot tube made of metal tubing (e.g., stainless steel)AsshowninFigure2-1.Itisrecommendedthattheexternaltubing"

Compare: Insert�
text
"(dimensionDt,Figure2-2b)bebetween0.48and0.95cm(3/16and3/8inch).Thereshallbeanequaldistance"

Compare: Replace�
text
[Old text]: "insidewall"
[New text]: "thebaseofeachlegofthepitottubetoitsface-openingplane(dimensionsPA and PB,Figure2-2b);itisrecommendedthatthisdistancebebetween1.05and1.50timestheexternaltubingdiameter.Thefaceopeningsofthepitottubeshall,preferably,bealignedasshowninFigure2-2;however,slightmisalignmentsoftheopeningsarepermissible(seeFigure2-3).6.1.2TheTypeSPitotTubeshallhaveaknowncoefficientDeterminedasoutlinedinSection10.0.Anidentificationnumbershallbeassigned"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "tranversepoint]"
[New text]: "thepitottube;this"
The following text attributes were changed: 
   font, fill color, size

Compare: Delete�
text
"Traversepoint"

Compare: Insert�
text
"shallbepermanentlymarkedorengraved"

Compare: Insert�
text
"thebodyofthetube.AstandardpitottubemaybeusedinsteadofaTypeS,providedthatitmeetsthespecificationsofSections6.7 and 10.2. Note,however,thatthestaticandimpactpressureholesofstandardpitottubesaresusceptibletoplugginginparticulate-ladengasstreams.Therefore,wheneverastandardpitottubeisusedtoperformatraverse,adequateproofmustbefurnishedthattheopeningsofthepitottubehavenotpluggedupduringthetraverseperiod.Thiscanbeaccomplishedbycomparingthevelocityhead(Δp) measurementrecordedataselectedtraversepoint(readableΔpvalue) with asecondΔp measurement recorded after "backpurging"with pressurizedairtocleantheimpactandstaticholesofthestandardpitottube.Ifthe"
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Compare: Insert�
text
"before and after Δpmeasurementsarewithin5percent,thenthetraversedataareacceptable.Otherwise,thedatashouldberejectedandthetraversemeasurementsredone.NotethattheselectedtraversepointshouldbeonethatdemonstratesareadableΔpvalue.If"backpurging"atregularintervalsispart"

Compare: Delete�
text
"Number"

Compare: Insert�
text
"aroutineprocedure,thencomparativeΔpmeasurementsshallbeconductedasaboveforthelasttwo"

Compare: Insert�
text
"thatexhibitsuitableΔp measurements.6.2DifferentialPressureGauge.Aninclinedmanometerorequivalentdevice.Mostsamplingtrainsareequippedwith a10in.(watercolumn) inclined-verticalmanometer,having0.01in.H2Odivisions"

Compare: Insert�
text
"the0to1in.inclinedscale,and0.1in.H2Odivisionsonthe1to10in.verticalscale.Thistypeofmanometer(orothergaugeofequivalentsensitivity) issatisfactoryforthemeasurementofΔpvaluesaslowas1.27mm(0.05in.) H2O. However,"

Compare: Replace�
text
[Old text]: "diameter"
[New text]: "differentialpressuregaugeofgreatersensitivityshallbeused(subjecttotheapprovaloftheAdministrator),ifanyofthefollowingisfoundtobetrue:(1) thearithmeticaverageofallΔpreadingsatthetraversepointsinthestackislessthan1.27mm(0.05in.) H2O;(2) fortraversesof12ormorepoints,morethan"
The following text attributes were changed: 
   font, fill color, size

Compare: Delete�
text
"adiameter"

Compare: Delete�
text
"2"

Compare: Delete�
text
"4"

Compare: Delete�
text
"6"

Compare: Delete�
text
"8"

Compare: Insert�
text
"percentoftheindividualΔpreadingsarebelow1.27mm(0.05in.) H2O;or(3) fortraversesoffewerthan"

Compare: Insert�
text
"points,morethanoneΔpreadingisbelow1.27mm(0.05in.) H20.Reference"

Compare: Delete�
text
"14"

Compare: Delete�
text
"16"

Compare: Insert�
text
"(seeSection17.0) describescommerciallyavailableinstrumentationforthemeasurementoflow-rangegasvelocities.6.2.1Asanalternativetocriteria(1) through (3) above,Equation2-1(Section12.2) maybeusedtodeterminethenecessityofusingamoresensitivedifferentialpressuregauge.IfTisgreaterthan1.05,thevelocityheaddataareunacceptableandamoresensitivedifferentialpressuregaugemustbeused.NOTE:Ifdifferentialpressuregaugesotherthaninclinedmanometersareused(e.g.,magnehelicgauges),theircalibrationmustbecheckedaftereach testseries.Tocheckthecalibrationofadifferentialpressuregauge, compare Δpreadingsofthegaugewith thoseofagauge-oilmanometerataminimumofthreepoints,approximatelyrepresentingtherangeofΔpvaluesinthestack.If,ateach point,thevaluesofΔp asreadbythedifferentialpressuregaugeandgauge-oilmanometeragreetowithin5percent,thedifferentialpressuregaugeshallbeconsideredtobeinpropercalibration.Otherwise,thetestseriesshalleitherbevoided,orprocedurestoadjustthemeasuredΔpvaluesandfinalresultsshallbeused,subjecttotheapprovaloftheAdministrator.6.3TemperatureSensor.Athermocouple,liquid-filledbulbthermometer,bimetallicthermometer,mercury-inglassthermometer,orothergaugecapableofmeasuringtemperasturestowithin1.5percentoftheminimumabsolutestack"
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http://localhost/~walker/wwwcleanaircom/EPAMethods/Air-Test-Methods/m-03.html#m03
http://localhost/~walker/wwwcleanaircom/EPAMethods/Air-Test-Methods/m-04.html#m04
http://localhost/~walker/wwwcleanaircom/EPAMethods/Air-Test-Methods/m-05.html#m05
http://www.cleanair.com/directories/pitot/pitotyellowpage.html
http://www.cleanair.com/directories/pitot/pitotyellowpage.html
http://www.cleanair.com/directories/pitot/pitotyellowpage.html
http://www.cleanair.com/directories/pitot/pitotyellowpage.html
Compare: Insert�
text
"temperasture.TheTemperatureSensorshallbeattachedtothepitottubesuch thatthesensortipdoesnottouch anymetal;thegaugeshallbeinaninterference-freearrangementwith respecttothepitottubefaceopenings(seeFigure2-1 and Figure2-4).Alternativepositionsmaybeusedifthepitottube-temperasturegaugesystemiscalibratedaccordingtotheprocedureofSection10.0.Providedthatadifferenceofnotmorethan"

Compare: Delete�
text
"20"

Compare: Delete�
text
"22"

Compare: Delete�
text
"24"

Compare: Insert�
text
"percentintheaveragevelocitymeasurementisintroduced,thetemperasturegaugeneednotbeattachedtothepitottube.ThisalternativeissubjecttotheapprovaloftheAdministrator.6.4PressureProbeandGauge.Apiezometertubeandmercury- orwater-filledU-tubemanometercapableofmeasuringstackpressuretowithin2.5mm(0.1in.) Hg.ThestatictapofastandardtypepitottubeoronelegofaTypeS PitotTubewith thefaceopeningplanespositionedparalleltothegasflowmayalsobeusedasthepressureProbe.6.5barometer.Amercury,aneroid,orotherbarometercapableofmeasuringatmosphericpressuretowithin2.54mm(0.1in.) Hg.NOTE:ThebarometricpressurereadingmaybeobtainedfromanearbyNationalWeatherServicestation.Inthiscase,thestationvalue(which istheabsolutebarometricpressure) shallberequestedandanadjustmentforelevationdifferencesbetweentheweatherstationandsamplingpointshallbemadeatarateofminus2.5mm(0.1in.) Hgper30m(100ft) elevationincreaseorplus2.5mm(0.1in.) Hgper30m(100ft.) forelevationdecrease.6.6GasDensity Determinationequipment.Method 3equipment,ifneeded(seeSection8.6),todeterminethestackgasdrymolecularweight,andMethod 4(referencemethod) orMethod 5equipmentformoisturecontentdetermination.OthermethodsmaybeusedsubjecttoapprovaloftheAdministrator."

Compare: Delete�
text
"14.6"

Compare: Insert�
text
"CalibrationPitotTube.WhencalibrationoftheTypeS PitotTubeisnecessary(seeSection10.1),astandardpitottubeshallbeusedforareference.Thestandardpitottubeshall,preferably,haveaknowncoefficient,obtainedeither(1) directlyfromtheNationalInstituteofStandardsandTechnology(NIST),GaithersburgMD20899,(301) 975-2002,or(2) bycalibrationagainstanotherstandardpitottubewith anNIST-traceablecoefficient.Alternatively,astandardpitottubedesignedaccordingtothecriteriagiveninSections6.7.1through 6.7.5belowandillustratedinFigure2-5(seealsoReferences7,8,and17inSection17.0) maybeused.pitottubesdesignedaccordingtothesespecificationswillhavebaselinecoefficientsof0.99 ± 0.01."


“
0


Compare: Insert�
text
"6.7.1StandardPitotDesign.6.7.1.1Hemispherical(showninFigure2-5),ellipsoidal,orconicaltip.6.7.1.2Aminimumofsixdiametersstraightrun(baseduponD,theexternaldiameterofthetube)betweenthetipandthestaticpressureholes.6.7.1.3Aminimumofeightdiametersstraightrunbetweenthestaticpressureholesandthecenterlineoftheexternaltube,followingthe90bend.6.7.1.4Staticpressureholesofequalsize(approximately0.1D),equallyspacedinapiezometerringconfiguration.6.7.1.590bend,with curvedormiteredjunction.6.8DifferentialPressureGaugefor TypeSPitotTubecalibration.Aninclinedmanometerorequivalent.Ifthesingle-velocitycalibrationtechniqueisemployed(seeSection10.1.2.3),thecalibrationdifferentialpressuregaugeshallbereadabletothenearest0.127mm(0.005in.)H2O.Formultivelocitycalibrations,thegaugeshallbereadabletothenearest0.127mm(0.005in.) H20forΔpvaluesbetween1.27and25.4mm(0.05and1.00in.) H2O,andtothenearest1.27mm(0.05in.)H2O for Δpvaluesabove25.4mm(1.00in.) H2O.Aspecial,moresensitivegaugewillberequiredtoreadΔpvaluesbelow1.27mm(0.05in.) H20(seeReference18inSection16.0).7.0ReagentsandStandards.[Reserved]8.0SampleCollectionandAnalysis.8.1SetuptheapparatusasshowninFigure2-1.CapillarytubingorsurgetanksinstalledbetweenthemanometerandpitottubemaybeusedtodampenΔpfluctuations.Itisrecommended,butnotrequired,thatapretestleak-checkbeconductedasfollows:(1) blowthrough thepitotimpactopeninguntilatleast7.6cm(3.0in.) H20velocityheadregistersonthemanometer;then,closeofftheimpactopening.Thepressureshallremainstableforatleast15seconds;(2) dothesameforthestaticpressureside,exceptusingsuctiontoobtaintheminimumof7.6cm(3.0in.)H2O.Otherleak-checkprocedures,subjecttotheapprovaloftheAdministrator,maybeused."
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"Levelandzerothemanometer."
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"Becausethemanometerlevelandzeromaydriftduetovibrationsandtemperasturechanges,makeperiodicchecksduringthetraverse(atleastonceperhour).RecordallnecessarydataonaformsimilartothatshowninFigure2-6.8.3Measurethevelocity headandtemperastureatthetraversepointsspecifiedby Method 1.EnsurethattheproperdifferentialpressuregaugeisbeingusedfortherangeofΔp values encountered(seeSection6.2).Ifitisnecessarytochangetoamoresensitivegauge,doso,andremeasuretheΔp andtemperasturereadingsateach traversepoint.Conductapost-testleak-check(mandatory),asdescribedinSection8.1above,tovalidatethetraverserun.8.4Measurethestaticpressureinthestack.Onereadingisusually adequate."
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"Determinetheatmosphericpressure.8.6Determinethestackgasdry molecular weight.ForcombustionprocessesorprocessesthatemitessentiallyCO2, O2, CO, andN2, useMethod 3. Forprocessesemittingessentiallyair,ananalysisneednotbeconducted;useadrymolecularweightof29.0.Forotherprocesses,othermethods,subjecttotheapprovaloftheAdministrator,mustbeused.8.7ObtainthemoisturecontentfromMethod"
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"(referencemethod,orequivalent)or fromMethod 5.8.8Determinethecross-sectionalareaofthestackor ductatthesamplinglocation.Wheneverpossible,physicallymeasurethestackdimensionsratherthanusingblueprints.Donotassumethatstackdiametersareequal.Measureeach diameterdistancetoverifyitsdimensions.9.0Quality Control."
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"Beforeitsinitialuse,carefullyexaminetheTypeS PitotTubetop,side,andendviewstoverifythatthefaceopeningsofthetubearealignedwithinthespecificationsillustratedinFigures2-2 and 2-3.Thepitottubeshallnotbeusedifitfailstomeetthesealignmentspecifications.Afterverifyingthefaceopeningalignment,measureandrecordthefollowingdimensionsofthepitottube:(a) theexternaltubingdiameter(dimensionDt,Figure2-2b);and(b) thebase-to-openingplanedistances(dimensionsPA andPB,Figure2-2b).IfDtisbetween0.48and0.95cm(3/16and3/8in.),andifPA and PB are equal andbetween 1.05 and 1.50 Dt,therearetwopossibleoptions:(1) thepitottubemaybecalibratedaccordingtotheprocedureoutlinedinSections10.1.2through 10.1.5,or(2) abaseline(isolatedtube) coefficientvalueof0.84maybeassignedtothepitottube.Note,however,thatifthepitottubeispartofanassembly,calibrationmaystillberequired,despiteknowledgeofthebaselinecoefficientvalue(seeSection10.1.1).IfDt, PA, andPBareoutsidethespecifiedlimits,thepitottubemustbecalibratedasoutlinedinSections10.1.2through 10.1.5.10.1.1TypeSPitotTubeAssemblies.Duringsampleandvelocitytraverses,theisolatedTypeS PitotTubeisnotalwaysused;inmanyinstances,thepitottubeisusedincombinationwith othersource-samplingcomponents(e.g.,thermocouple,samplingProbe,probenozzle) aspartofan"assembly."ThepresenceofothersamplingcomponentscansometimesaffectthebaselinevalueoftheTypeS PitotTubecoefficient(Reference9inSection17.0);therefore,anassigned(orotherwiseknown) baselinecoefficientvaluemayormaynotbevalidforagivenassembly.Thebaselineandassemblycoefficientvalueswillbeidenticalonlywhentherelativeplacementofthecomponentsintheassemblyissuch thataerodynamicinterferenceeffectsareeliminated.Figures2-4, 2-7, and2-8illustrateinterference-freecomponentarrangementsforTypeS PitotTubeshavingexternaltubingdiametersbetween0.48and0.95cm(3/16and3/8in.).TypeS PitotTubeassembliesthatfailtomeetanyorallofthespecificationsofFigures2-4,2-7,and2- 8shallbecalibratedaccordingtotheprocedureoutlinedinSections10.1.2through 10.1.5,andpriortocalibration,thevaluesoftheintercomponentspacings(pitot-probenozzle,pitot-thermocouple,pitot-Probesheath) shallbemeasured and recorded.NOTE:DonotuseaTypeS PitotTubeassemblythatisconstructedsuch thattheimpactpressureopeningplaneofthepitottubeisbelowtheentryplaneoftheprobenozzle(seeFigure2-6B).10.1.2calibrationSetup.IftheTypeS PitotTubeistobecalibrated,onelegofthetubeshallbepermanentlymarkedA,andtheother,B.calibrationshallbeperformedinaflowsystemhavingthefollowingessentialdesignfeatures:10.1.2.1Theflowinggasstreammustbeconfinedtoaductofdefinitecross-sectionalarea,eithercircular"
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"orrectangular.Forcircularcrosssections,theminimumductdiametershallbe30.48cm(12in.);forrectangularcrosssections,thewidth (shorterside) shallbeatleast25.4cm(10in.).10.1.2.2Thecross-sectionalareaofthecalibrationductmustbeconstantoveradistanceof10ormoreductdiameters.Forarectangularcrosssection,useanequivalentdiameter,calculatedaccordingtoEquation2-2(seeSection12.3),todeterminethenumberofductdiameters.Toensurethepresenceofstable,fullydevelopedflowpatternsatthecalibrationsite,or"testsection,"thesitemustbelocatedatleasteightdiametersdownstreamandtwodiametersupstreamfromthenearestdisturbances.NOTE:Theeight- andtwo-diametercriteriaarenotabsolute;othertestsectionlocationsmaybeused(subjecttoapprovaloftheAdministrator),providedthattheflowatthetestsitehasbeendemonstratedtobeorfoundstableandparalleltotheductaxis.10.1.2.3Theflowsystemshallhavethecapacitytogenerateatest-sectionvelocityaround910m/min(3,000ft/min).Thisvelocitymustbeconstantwith timetoguaranteesteadyflowduringcalibration.NotethatTypeS PitotTubecoefficientsobtainedbysingle-velocitycalibrationat910m/min(3,000ft/min)willgenerallybevalidto±3percentforthemeasurementofvelocitiesabove300m/min(1,000ft/min)andto±"
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"percentforthemeasurementofvelocitiesbetween180and300m/min(600and1,000ft/min).Ifamoreprecisecorrelationbetweenthepitottubecoefficient,(Cp),andvelocityisdesired,theflowsystemshouldhavethecapacitytogenerateatleastfourdistinct,time-invarianttest-sectionvelocitiescoveringthevelocityrangefrom180to1,500m/min(600to5,000ft/min),andcalibrationdatashallbetakenatregularvelocityintervalsoverthisrange(seeReferences"
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"inSection17.0 fordetails).10.1.2.4Twoentryports,oneforeach ofthestandardandTypeS PitotTubes,shallbecutinthetestsection.TheStandardPitotentryportshallbelocatedslightlydownstreamoftheTypeS port,sothatthestandardandTypeS impactopeningswilllieinthesamecross-sectionalplaneduringcalibration.Tofacilitatealignmentofthepitottubesduringcalibration,itisadvisablethatthetestsectionbeconstructedofPlexiglasorsomeothertransparentmaterial.10.1.3calibrationProcedure.NotethatthisprocedureisageneraloneandmustnotbeusedwithoutfirstreferringtothespecialconsiderationspresentedinSection10.1.5.Notealsothatthisprocedureappliesonlytosingle-velocitycalibration.ToobtaincalibrationdatafortheAandBsidesoftheTypeS PitotTube,proceedasfollows:10.1.3.1Makesurethatthemanometerisproperlyfilledandthattheoilisfreefromcontaminationandisoftheproperdensity.Inspectandleak-checkallpitotlines;repairorreplaceifnecessary."
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"10.1.3.2Levelandzerothemanometer.Switch onthefan,andallowtheflowtostabilize.SealtheTypeSPitotTubeentryport.10.1.3.3Ensurethatthemanometerislevelandzeroed.Positionthestandardpitottubeatthecalibrationpoint(determinedasoutlinedinSection10.1.5.1),andalignthetubesothatitstipispointeddirectlyintotheflow.Particularcareshouldbetakeninaligningthetubetoavoidyawandpitch angles.Makesurethattheentryportsurroundingthetubeisproperlysealed.10.1.3.4 ReadΔpstd,andrecorditsvalueinadatatablesimilartotheoneshowninFigure2-9.Removethestandardpitottubefromtheduct,anddisconnectitfromthemanometer.Sealthestandardentryport.10.1.3.5ConnecttheTypeS PitotTubetothemanometerandleak-check.OpentheTypeS tubeentryport.Checkthemanometerlevelandzero.InsertandaligntheTypeS PitotTubesothatitsAsideimpactopeningisatthesamepointaswasthestandardpitottubeandispointeddirectlyintotheflow.Makesurethattheentryportsurroundingthetubeisproperlysealed.10.1.3.6 ReadΔps,andenteritsvalueinthedatatable.RemovetheTypeS PitotTubefromtheduct,anddisconnectitfromthemanometer.10.1.3.7RepeatSteps10.1.3.3through 10.1.3.6untilthreepairsofΔpreadingshavebeenobtainedfortheAsideoftheTypeS PitotTube.10.1.3.8RepeatSteps10.1.3.3through 10.1.3.7fortheB-sideoftheTypeS PitotTube.10.1.3.9PerformcalculationsasdescribedinSection12.4.UsetheTypeS PitotTubeonlyifthevaluesofFA and FBarelessthanorequalto0.01andiftheabsolutevalueofthedifferencebetweenCp(A)andCp(B)is0.01orless.10.1.4SpecialConsiderations.10.1.4.1SelectionofcalibrationPoint.10.1.4.1.1WhenanisolatedTypeS PitotTubeiscalibrated,selectacalibrationpointatornearthecenteroftheduct,andfollowtheproceduresoutlinedinSection10.1.3.TheTypeS pitotcoefficientsmeasuredorcalculated,[i.e.Cp(A) and Cp(B)] willbevalid,solongaseither:(1) theisolatedpitottubeisused;or(2) thepitottubeisusedwith othercomponents(probenozzle,thermocouple,sampleProbe) inanarrangementthatisfreefromaerodynamicinterferenceeffects(seeFigures2-4, 2-7, and2-8).10.1.4.1.2ForTypeS PitotTube-thermocouplecombinations(withoutProbeassembly),selectacalibrationpointatornearthecenteroftheduct,andfollowtheproceduresoutlinedinSection10.1.3."
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"Thecoefficientssoobtainedwillbevalidsolongasthepitottubethermocouplecombinationisusedbyitselforwith othercomponentsinaninterference-freearrangement(Figures2-4, 2-7, and2-8).10.1.4.1.3ForTypeS PitotTubecombinationswith completeProbeassemblies,thecalibrationpointshouldbelocatedatornearthecenteroftheduct;however,insertionofaProbesheath intoasmallductmaycausesignificantcross-sectionalareainterferenceandblockageandyieldincorrectcoefficientvalues(Reference9inSection17.0).Therefore,tominimizetheblockageeffect,thecalibrationpointmaybeafewinchesoff-centerifnecessary.Theactualblockageeffectwillbenegligiblewhenthetheoreticalblockage,asdeterminedbyaprojectedareamodeloftheProbesheath,is2percentorlessoftheductcross-sectionalareaforassemblieswithoutexternalsheaths(Figure2-10a),and3percentorlessforassemblieswith externalsheaths(Figure2-10b).10.1.4.2ForthoseProbeassembliesinwhich pitottube-probenozzleinterferenceisafactor(i.e.,thoseinwhich thepitot-probenozzleseparationdistancefailstomeetthespecificationsillustratedinFigure27A),thevalueofCp(s)dependsupontheamountoffreespacebetweenthetubeandprobenozzleand,therefore,isafunctionofprobenozzlesize.Intheseinstances,separatecalibrationsshallbeperformedwith each ofthecommonlyusedprobenozzlesizesinplace.Notethatthesingle-velocitycalibrationtechniqueisacceptableforthispurpose,eventhough thelargerprobenozzlesizes(>0.635cmor1/4in.)arenotordinarilyusedforisokineticsamplingatvelocitiesaround910m/min(3,000ft/min),which isthecalibrationvelocity.Notealsothatitisnotnecessarytodrawanisokineticsampleduringcalibration(seeReference"
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"inSection17.0).10.1.4.3ForaProbeassemblyconstructedsuch thatitspitottubeisalwaysusedinthesameorientation,onlyonesideofthepitottubeneedbecalibrated(thesidewhich willfacetheflow).ThepitottubemuststillmeetthealignmentspecificationsofFigure2-2 or2-3,however,andmusthaveanaveragedeviation(F) valueof0.01orless(seeSection10.1.4.4).10.1.5FieldUseandRecalibration.10.1.5.1 Field Use.10.1.5.1.1WhenaTypeS PitotTube(isolatedorinanassembly) isusedinthefield,theappropriatecoefficientvalue(whetherassignedorobtainedbycalibration) shallbeusedtoperformvelocitycalculations.ForcalibratedTypeS PitotTubes,theA-sidecoefficientshallbeusedwhentheA-sideofthetubefacestheflow,andtheB-sidecoefficientshallbeusedwhentheB-sidefacestheflow.Alternatively,thearithmeticaverageoftheAandBsidecoefficientvaluesmaybeused,irrespectiveofwhich sidefacestheflow.10.1.5.1.2WhenaProbeassemblyisusedtosampleasmallduct,30.5to91.4cm(12to36in.) indiameter,"
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"theProbesheath sometimesblocksasignificantpartoftheductcross-section,causingareductionintheeffectivevalueofCp(s).ConsultReference9(seeSection17.0) fordetails.Conventionalpitot-samplingProbeassembliesarenotrecommendedforuseinductshavinginsidediameterssmallerthan30.5cm(12in.) (seeReference16inSection17.0).10.1.5.2Recalibration.10.1.5.2.1IsolatedpitotTubes.Aftereach fielduse,thepitottubeshallbecarefullyreexaminedintop,side,andendviews.IfthepitotfaceopeningsarestillalignedwithinthespecificationsillustratedinFigure2-2 and 2-3,itcanbeassumedthatthebaselinecoefficientofthepitottubehasnotchanged.If,however,thetubehasbeendamagedtotheextentthatitnolongermeetsthespecificationsofFigure2-2and 2-3,thedamageshalleitherberepairedtorestoreproperalignmentofthefaceopenings,orthetubeshallbediscarded.10.1.5.2.2TypeS PitotTube.Aftereach fielduse,checkthefaceopeningalignmentofthepitottube,asinSection10.1.5.2.1.Also,remeasuretheintercomponentspacingsoftheassembly.Iftheintercomponentspacingshavenotchangedandthefaceopeningalignmentisacceptable,itcanbeassumedthatthecoefficientoftheassemblyhasnotchanged.IfthefaceopeningalignmentisnolongerwithinthespecificationsofFigure2-2andFigure2-3,eitherrepairthedamageorreplacethepitottube(calibratingthenewassembly,ifnecessary).Iftheintercomponentspacingshavechanged,restoretheoriginalspacings,orrecalibratetheassembly.10.2standardpitottube(if applicable).Ifa standardpitottubeisusedforthevelocitytraverse,thetubeshallbeconstructedaccordingtothecriteriaofSection6.7andshallbeassignedabaselinecoefficientvalueof0.99.Ifthestandardpitottubeisusedaspartofanassembly,thetubeshallbeinaninterference-freearrangement(subjecttotheapprovaloftheAdministrator).10.3TemperatureSensors.10.3.1Aftereach fielduse,calibratedialthermometers,liquid-filledbulbthermometers,thermocouplepotentiometersystems,andothersensorsatatemperasturewithin10percentoftheaverageabsolutestacktemperasture.Fortemperasturesupto405C(761F),useanASTMmercuryin-glassreferencethermometer,orequivalent,asareference.Alternatively,eitherareferencethermocoupleandpotentiometer(calibratedagainstNISTstandards) orthermometricfixedpoints(e.g.,icebath andboilingwater,correctedforbarometricpressure) maybeused.Fortemperasturesabove405C(761F),useareferencethermocouple-potentiometersystemcalibratedagainstNISTstandardsoranalternativereference,subjecttotheapprovaloftheAdministrator."
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While we have taken steps to ensure the accuracy of this Internet version of the document, it is not the official
version. Please refer to the official version in the FR publication, which appears on the Government Printing
Office's eCFR website:
(http:llwww.ecfr.gov/cgi-bin/text-idx?c=ecfr&tpl=/ecfrbrowse/Title40/40cfr60_main_02.tpl).

Method 1 - Sample'and Velocity Traverses for Stationary Sources

Note:'Method This method does not include all of the specifications (e.g., equipment and supplies) and
procedures (e.g., sampling) essential to its performance. Some material is incorporated by reference from
other methods in this part. Therefore, to obtain reliable results, persons using this method should have a
thorough knowledge of at least the following additional test method: Method 2.

1.0 Scope and Application

1.1 Measured Parameters. The purpose of the method is to provide guidance for the selection of sampling
ports and traverse points at which sampling for air pollutants will be performed pursuant to regulations set
forth in this part. Two procedures are presented: a simplified procedure, and an alternative procedure (see
Section 11.5). The magnitude of cyclonic flow of effluent gas in a stack or duct is the only parameter
quantitatively measured in the simplified procedure.

1.2 Applicability. This method is applicable to gas streams flowing in ducts, stacks, and flues. This
method cannot be used when: (1) the flow is cyclonic or swirling; or (2) a stack is smaller than 0.30 meter
(12 in.) in diameter, or 0.071 m* (113 in.?) in cross-sectional area. The simplified procedure cannot be
used when the measurement site is less than two stack or duct diameters downstream or less than a half
diameter upstream from a flow disturbance.

1.3 Data Quality Objectives. Adherence to the requirements of this method will enhance the quality of
the data obtained from air pollutant sampling methods.

Note: The requirements of this method must be considered before construction of a new facility from
which emissions are to be measured; failure to do so may require subsequent alterations to the stack or
deviation from the standard procedure. Cases involving variants are subject to approval by the
Administrator.

2.0 Summary of Method

2.1 This method is designed to aid in the representative measurement of pollutant emissions and/or total
volumetric flow rate from a stationary source. A measurement site where the effluent stream is flowing in
a known direction is selected, and the cross-section of the stack is divided into a number of equal areas.
Traverse points are then located within each of these equal areas.

3.0 Definitions[Reserved]

4.0 Interferences[Reserved]

5.0 (Safety

5.1 Disclaimer. This method may involve hazardous materials, operations, and equipment. This test
method may not address all of the safety problems associated with its use. It is the responsibility of the



http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&tpl=/ecfrbrowse/Title40/40cfr60_main_02.tpl

Compare: Replace�

text

[Old text]: "Whilewehavetakenstepstoensuretheaccuracyof thisInternetversionofthedocument,itisnottheofficialversion.Pleasereferto theofficialversionintheFR publication,whichappearsontheGovernmentPrintingOffice'seCFRwebsite:(http://www.ecfr.gov/cgi-bin/text-idx?c=ecfr&tpl=/ecfrbrowse/Title40/40cfr60_main_02.tpl)."
[New text]: "1.0ScopeandApplication."
The following text attributes were changed: 
   font, fill color, size



Compare: Replace�

text

[Old text]: "and"
[New text]: "And"
The following text attributes were changed: 
   font, fill color, size



Compare: Replace�

text

[Old text]: "for"
[New text]: "For"
The following text attributes were changed: 
   font, fill color, size



Compare: Replace�

text

[Old text]: "Note:Method"
[New text]: "NOTE:"
The following text attributes were changed: 
   font, fill color, size



Compare: Replace�

text

[Old text]: "1.0ScopeandApplication"
[New text]: "ShoworHideTableofContents"
The following text attributes were changed: 
   font, fill color, size



Compare: Replace�

text

[Old text]: "Note:"
[New text]: "NOTE:"
The following text attributes were changed: 
   font, fill color, size



Compare: Replace�

text

[Old text]: "Method"
[New text]: "Method."
The following text attributes were changed: 
   font, fill color, size



Compare: Replace�

text

[Old text]: "Definitions[Reserved]"
[New text]: "Definitions.[Reserved]"
The following text attributes were changed: 
   font, fill color, size



Compare: Replace�

text

[Old text]: "Interferences[Reserved]"
[New text]: "Interferences.[Reserved]"
The following text attributes were changed: 
   font, fill color, size



Compare: Replace�

text

[Old text]: "Safety"
[New text]: "Safety."
The following text attributes were changed: 
   font, fill color, size





user of this test method to establish appropriate safety and health practices and determine the applicability
of regulatory limitations prior to performing this test method.

6.0 Equipment and Supplies.

6.1 Apparatus. The apparatus described below is required only when utilizing the alternative site
selection procedure described in Section 11.5 of this method.

6.1.1 Directional Probe. Any directionalprobe, such as United Sensor Type DA Three-Dimensional
Directional Probe, capable of measuring both the pitch and yaw angles of gas flows is acceptable. Before
using the(probe, assign an identification number to the directional probe, and permanently mark or
engrave the number on the body of the(probe. The pressure holes of directional (probes are susceptible to
plugging when used in particulate-laden gas streams. Therefore, a procedure for cleaning the pressure
holes by(“back-purging” with pressurized air is required.

6.1.2 (Differential Pressure Gauges. Inclined manometers, U-tube manometers, or other differential
pressure gauges (e.g., magnehelic gauges) that meet the specifications described in Method 2, Section 6.2.

Note: If the differential pressure gauge produces both negative and positive readings, then both negative
and positive pressure readings shall be calibrated at a minimum of three points as specified in Method 2,
Section 6.2.

7.0 Reagents and Standards[Reserved|

8.0 Sample Collection, Preservation, Storage, and Transport[Reserved]

9.0 Quality Control[Reserved]

10.0 Calibration and Standardization[ Reserved|

11.0 Procedure

11.1 Selection of Measurement Site.

11.1.1 Sampling and/or velocity measurements are performed at a site located at least eight stack or duct
diameters downstream and two diameters upstream from any flow disturbance such as a bend, expansion,
or contraction in the stack, or from a visible flame. If necessary, an alternative location may be selected,
at a position at least two stack or duct diameters downstream and a half diameter upstream from any flow
disturbance.

11.1.2 An alternative procedure is available for determining the acceptability of a measurement location
not meeting the criteria above. This procedure described in Section 11.5 allows for the determination of
gas flow angles at the sampling points and comparison of the measured results with acceptability criteria.

11.2 Determining the Number of Traverse Points.

11.2.1 Particulate Traverses.
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11.2.1.1 When the(eight- and two-diameter criterion can be met, the minimum number of traverse points
shall be: (1) twelve, for circular or rectangular stacks with diameters (or equivalent diameters) greater
than 0.61 meter (24 in.); (2) eight, for circular stacks with diameters between 0.30 and 0.61 meter (12 and
24 in.); and (3) nine, for rectangular stacks with equivalent diameters between 0.30 and 0.61 meter (12
and 24 in.).

11.2.1.2 When the(eight- and two-diameter criterion cannot be met, the minimum number of traverse
points is determined from Figure @=12 Before referring to the figure, however, determine the distances
from the measurement site to the nearest upstream and downstream disturbances, and divide each distance
by the stack diameter or equivalent diameter, to determine the distance in terms of the number of duct
diameters. Then, determine from Figure @=1"the minimum number of traverse points that corresponds: (1)
to the number of duct diameters upstream; and (2) to the number of diameters downstream. Select the
higher of the two minimum numbers of traverse points, or a greater value, so that for circular stacks the
number is a multiple of 4, and for rectangular stacks, the number is one of those shown in Table 1=1:

11.2.2 Velocity (Non-Particulate) Traverses. When velocity or volumetric flow rate is to be determined
(but not particulate matter), the same procedure as that used for particulate traverses (Section 11.2.1) is
followed, except that Figure =2"may be used instead of Figure 1=1.

11.3 Cross-Sectional Layout and Location of Traverse Points.
11.3.1 Circular Stacks.

11.3.1.1 Locate the traverse points on two perpendicular diameters according to Table 1=2"and the
example shown in Figure =30 Any equation (see examples in References 2 and 3 in Section 16.0) that
gives the same values as those in Table 1=2"may be used in licu of Table 1=2.

11.3.1.2 For particulate traverses, one of the diameters must coincide with the plane containing the
greatest expected concentration variation (e.g., after bends); one diameter shall be congruent to the
direction of the bend. This requirement becomes less critical as the distance from the disturbance
increases; therefore, other diameter locations may be used, subject to the approval of the Administrator.

11.3.1.3 In addition, for elliptical stacks having unequal perpendicular diameters, separate traverse points
shall be calculated and located along each diameter. To determine the cross-sectional area of the elliptical
stack, use the following equation:

Square Area =DyX Dy% 0.7854

Where: D, = Stack diameter 1

D, = Stack diameter 2

11.3.1.4 In addition, for stacks having diameters greater than 0.61 m (24 in.), no traverse points shall be
within 2.5 centimeters (1.00 in.) of the stack walls; and for stack diameters equal to or less than 0.61 m
(24 in.), no traverse points shall be located within 1.3 cm (0.50 in.) of the stack walls. To meet these

criteria, observe the procedures given below.

11.3.2 Stacks With Diameters Greater Than 0.61 m (24 in.).
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11.3.2.1 When any of the traverse points as located in Section 11.3.1 fall within 2.5 cm (1.0 in.) of the
stack walls, relocate them away from the stack walls to: (1) a distance of 2.5 cm (1.0 in.); or (2) a distance
equal to the nozzle inside diameter, whichever is larger. These relocated traverse points (on each end of a
diameter) shall be the(“adjusted” traverse points.

11.3.2.2 Whenever two successive traverse points are combined to form a single adjusted traverse point,
treat the adjusted point as two separate traverse points, both in the sampling and/or velocity measurement
procedure, and in recording of the data.

11.3.3 Stacks With Diameters Equal To or Less Than 0.61 m (24 in.). Follow the procedure in Section
11.3.1.1, noting only that any(“adjusted” points should be relocated away from the stack walls to: (1) a
distance of 1.3 cm (0.50 in.); or (2) a distance equal to the nozzle inside diameter, whichever is larger.

11.3.4 Rectangular Stacks.

11.3.4.1 Determine the number of traverse points as explained in Sections 11.1 and 11.2 of this method.
From Table(l=1, determine the grid configuration. Divide the stack cross-section into as many equal
rectangular elemental areas as traverse points, and then locate a traverse point at the centroid of each
equal area according to the example in Figure 1=4.

11.3.4.2 To use more than the minimum number of traverse points, expand the €“minimum number of
traverse(points” matrix (see Table(I=1) by adding the extra traverse points along one or the other or both
legs of the(matrix; the final matrix need not be balanced. For example, if a 4 & 3 €minimum number of
points’ matrix were expanded to 36 points, the final matrix could be 9& 4 or 12& 3, and would not
necessarily have to be 6 ® 6. After constructing the final matrix, divide the stack cross-section into as
many equal rectangular, elemental areas as traverse points, and locate a traverse point at the centroid of
each equal area.

11.3.4.3 The situation of traverse points being too close to the stack walls is not expected to arise with
rectangular stacks. If this problem should ever arise, the Administrator must be contacted for resolution of
the matter.

11.4 Verification of Absence of Cyclonic Flow.

11.4.1 In most stationary sources, the direction of stack gas flow is essentially parallel to the stack walls.
However, cyclonic flow may exist (1) after such devices as cyclones and inertial demisters following
venturi scrubbers, or (2) in stacks having tangential inlets or other duct configurations which tend to
induce swirling; in these instances, the presence or absence of cyclonic flow at the sampling location must
be determined. The following techniques are acceptable for this determination.

11.4.2 Level and zero the manometer. Connect a Type S pitot tube to the manometer and leak-check
system. Position the Type S pitot tube at each traverse point, in succession, so that the planes of the face
openings of the pitot tube are perpendicular to the stack cross-sectional plane; when the Type S pitot tube
is in this position, it is at ©0°reference.” Note the differential pressure (Ap) reading at each traverse point.
If a null (zero) pitot reading is obtained at 02 reference at a given traverse point, an acceptable flow
condition exists at that point. If the pitot reading is not zero at 02 reference, rotate the pitot tube (up to
£90° yaw angle), until a null reading is obtained. Carefully determine and record the value of the rotation
anglel(a) to the nearest degree. After the null technique has been applied at each traverse point, calculate
the average of the absolute values of(@; assign @ values of 02 to those points for which no rotation was
required, and include these in the overall average. If the average value of@is greater than20°; the overall
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flow condition in the stack is unacceptable, and alternative methodology, subject to the approval of the
Administrator, must be used to perform accurate sample and velocity traverses.

11.5 JThe alternative site selection procedure may be used to determine the rotation angles in lieu of the
procedure outlined in Section 11.4.

11.5.1 Alternative Measurement Site Selection Procedure. This alternative applies to sources where
measurement locations are less than 2 equivalent or duct diameters downstream or less than one-half duct
diameter upstream from a flow disturbance. The alternative should be limited to ducts larger than 24 in. in
diameter where blockage and wall effects are minimal. A directional (flow-sensing probe)is used to
measure pitch and yaw angles of the gas flow at 40 or more traverse points; the resultant angle is
calculated and compared with acceptable criteria for mean and standard deviation.

Note: Both the pitch and yaw angles are measured from a line passing through the traverse point and
parallel to the stack axis. The pitch angle is the angle of the gas flow component in the plane that includes
the traverse line and is parallel to the stack axis. The yaw angle is the angle of the gas flow component in
the plane PERPENDICULAR to the traverse line at the traverse point and is measured from the line
passing through the traverse point and parallel to the stack axis.

11.5.2 Traverse Points. Use a minimum of 40 traverse points for circular ducts and 42 points for
rectangular ducts for the gas flow angle determinations. Follow the procedure outlined in Section 11.3
and Table @=1"or =2 for the location and layout of the traverse points. If the measurement location is
determined to be acceptable according to the criteria in this alternative procedure, use the same traverse
point number and locations for sampling and velocity measurements.

11.5.3 Measurement Procedure.

11.5.3.1 Prepare the directional probe and differential pressure gauges as recommended by the
manufacturer. Capillary tubing or surge tanks may be used to dampen pressure fluctuations. It is
recommended, but not required, that a pretest leak check be conducted. To perform a leak check,
pressurize or use suction on the impact opening until a reading of at least 7.6 cm (3 in.) HyO registers on
the differential pressure gauge, then plug the impact opening. The pressure of a leak-free system will
remain stable for at least 15 seconds.

11.5.3.2 Level and zero the manometers. Since the manometer level and zero may drift because of
vibrations and teémperature changes, periodically check the level and zero during the traverse.

11.5.3.3 Position the(probeat the appropriate locations in the gas stream, and rotate until zero deflection
is indicated for the yaw angle pressure gauge. Determine and record the yaw angle. Record the pressure
gauge readings for the pitch angle, and determine the pitch angle from the calibration curve. Repeat this
procedure for each traverse point. Complete a(“back-purge” of the pressure lines and the impact openings
prior to measurements of each traverse point.

11.5.3.4 A post-test check as described in Section 11.5.3.1 is required. If the criteria for a leak-free
system are not met, repair the equipment, and repeat the flow angle measurements.

11.5.4 (Calibration. Use a flow system as described in Sections 10.1.2.1 and 10.1.2.2 of Method 2. In
addition, the flow system shall have the capacity to generate two test-section velocities: one between 365
and 730 m/min (1,200 and 2,400 ft/min) and one between 730 and 1,100 m/min (2,400 and 3,600 ft/min).
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11.5.4.1 Cut two entry ports in the test section. The axes through the entry ports shall be perpendicular to
each other and intersect in the centroid of the test section. The ports should be elongated slots parallel to
the axis of the test section and of sufficient length to allow measurement of pitch angles while
maintaining the pitot head position at the test-section centroid. To facilitate alignment of the directional
probe during calibration, the test section should be constructed of plexiglass or some other transparent
material. All calibration measurements should be made at the same point in the test section, preferably at
the centroid of the test section.

11.5.4.2 To ensure that the gas flow is parallel to the central axis of the test section, follow the procedure
outlined in Section 11.4 for cyclonic flow determination to measure the gas flow angles at the centroid of
the test section from two test ports located @02 apart. The gas flow angle measured in each port must be
£29 of 0°. Straightening vanes should be installed, if necessary, to meet this criterion.

11.5.4.3 Pitch Angle Calibration. Perform a calibration traverse according to the manufacturer's
recommended protocol in5® increments for angles from &602 to £60° at one velocity in each of the two
ranges specified above. Average the pressure ratio values obtained for each angle in the two flow ranges,
and plot a calibration curve with the average values of the pressure ratio (or other suitable measurement
factor as recommended by the manufacturer) versus the pitch angle. Draw a smooth line through the data
points. Plot also the data values for each traverse point. Determine the differences between the measured
data values and the angle from the calibration curve at the same pressure ratio. The difference at each
comparison must be within 22 for angles between 02 and 40° and within 3 for angles between 402 and
60°.

11.5.4.4 Yaw AngleCalibration. Mark the three-dimensional probeto allow the determination of the yaw
position of the(probe. This is usually a line extending the length of the(probeland aligned with the impact
opening. To determine the accuracy of measurements of the yaw angle, only the zero or null position need
be calibrated as follows: Place the directional (probe)in the test section, and rotate the(probe until the zero
position is found. With a protractor or other(@ngle measuring device, measure the angle indicated by the
yaw angle indicator on the three-dimensional probe. This should be within 22 of 0°. Repeat this
measurement for any other points along the length of the pitot where yaw angle measurements could be
read in order to account for variations in the pitot markings used to indicate pitot head positions.

12.0 Data Analysis and Calculations

12.1 Nomenclature.

L = length.

n = total number of traverse points.

P;= pitch angle at traverse point i, degree.

R, = average resultant angle, degree.

R;= resultant angle at traverse point i, degree.

Sq= standard deviation, degree.

W = width.
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Y;= yaw angle at traverse point i, degree.

12.2 For a rectangular cross(section, an equivalent diameter (D.) shall be calculated using the following
equation, to determine the upstream and downstream distances:

p, =200 gy
L+

12.3 If use of the alternative site selection procedure (Section 11.5 of this method) is(required, perform
the following calculations using the equations below: the resultant angle at each traverse point, the
average resultant angle, and the standard deviation. Complete the calculations retaining at least one extra
significant figure beyond that of the acquired data. Round the values after the final calculations.

12.3.1 Calculate the resultant angle at each traverse point:
R, =arc cosine [[cosine ¥, )(cosine Pi)] Eq 12
12.3.2 Calculate the average resultant for the measurements:

Ryg= > Rin  Eq 13

12.3.3 Calculate the standard deviations:

Z(& - Rﬂl‘g:lg
5=y ———— Eq 14

(»-1)
12.3.4 Acceptability Criteria. The measurement location is acceptable if R, < 20 and S4< 10.
13.0 Method Performance[Reserved]
14.0 Pollution|Prevention[Reserved]
15.0 Waste|Management([Reserved|
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Table-1=1—Cross-SectionLayout for Rectangular Stacks

Number of tranverse points layout Matrix
9 3%3
12 4x3
16 4x4
20 5x4
25 5%5
30 6%5
36 6%6
42 7%6
49 Tx7
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"Table1–1Cross-SectionLayout"
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[Old text]: "RectangularStacks"
[New text]: "particulatetraverses."
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"................ 7 x 7Figure1-2.Minimumnumber oftraversepointsfor velocity (nonparticulate)traverses."
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"TABLE1-2LOCATIONOFTRAVERSEPOINTS INCIRCULARSTACKS(Percentofstackdiameterfrominsidewalltotraversepoint)"
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"Figure1-3.Exampleshowingcircular stackcrosssectiondividedinto12equalareas,withlocationoftraversepoints."
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Table 1-2—Location of Traverse Points in Circular Stacks

[Percent of stack diameter from insidewall to tranverse point]

Traverse Number of traverse points on a'diameter
point
number on
a diameter 2 4 6 8 10 12 14 16 18 20 22 24
1 460 674 44 320 26 21 1.8 16 14 13 11 1
2 854 2500 1460 105 821 67 57 49 44 39 35 32
3 750 29.6] 194 14.6] 11.8 99 85 75 67 60 55
4 933 704 323 22:6| 177 146 125 109 97 87 79
5 854 677 3421 2560/ 201 169 14.6] 129 11.6f 105
6 95.6| 80.6] 658 356/ 269 220 188 165 14.6 132
7 895 774 644 36.60 283 23.60 204 180 16.1
8 96.8| 854 750 634 375 29.60 25.0 21.8 194
9 91.8] 823 731 625 382 30.6] 262 23.0
10 974 882 799 717 61.8 388 315 272
I8 933 854 780 704 612 393 323
12 979 90.1 831 764 694 60.7 398
13 943 87.5| 812 75.00 685 602
14 982 915 854 79.6) 73.8 67.7
15 951 89.1 835 782 728
16 984 925 871 82.00 77.0
17 95.6| 90.3] 854 80.6
18 98.6| 933 884 839
19 96.1 913 868
20 987 94.0, 895
21 96.5 921
22 989 945
23 96.8
24 999
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"equalareas,withtraversepointsatcentroidofeacharea."
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"Method2-DeterminationOfStackGasVelocity AndVolumetricFlowRate(TypeSPitotTube )NOTE:Thismethoddoesnotincludeallofthespecifications(e.g.,equipmentandsupplies) andprocedures (e.g.,sampling) essentialtoitsperformance.Somematerialisincorporatedbyreferencefromothermethodsinthispart.Therefore,toobtainreliableresults,personsusingthismethodshouldhaveathorough knowledgeofatleastthefollowingadditionaltestmethod:Method 1.ShoworHide"
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[Old text]: "1–2—Location"
[New text]: "ofContents1.1Thismethodisapplicableforthedeterminationoftheaveragevelocityandthevolumetricflowrateofa gas stream.1.2Thismethodisnotapplicableatmeasurementsitesthatfailtomeetthecriteria"
The following text attributes were changed: 
   font, fill color, size
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[Old text]: "TraversePoints"
[New text]: "Method 1, Section11.1.Also,themethodcannotbeusedfordirectmeasurement"
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   font, fill color, size
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[Old text]: "CircularStacks"
[New text]: "cyclonicorswirlinggasstreams;Section 11.4ofMethod1showshowtodeterminecyclonicorswirlingflowconditions.Whenunacceptableconditionsexist,alternativeprocedures,subjecttotheapprovaloftheAdministrator,mustbeemployedtoproduceaccurateflowratedeterminations.Examplesofsuch alternativeproceduresare:(1) toinstallstraighteningvanes;(2) tocalculatethetotalvolumetricflowratestoichiometrically,or(3) tomovetoanothermeasurementsiteatwhich theflowisacceptable.1.3DataQualityObjectives.Adherencetotherequirementsofthismethodwillenhancethequalityofthedataobtainedfromairpollutantsamplingmethods.2.0Summary"
The following text attributes were changed: 
   font, fill color, size
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"[Percent"
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"Method.2.1Theaveragegasvelocityina"
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"isdeterminedfromthegasdensityandfrommeasurementoftheaveragevelocityheadwith aTypeS (Stausscheibeorreversetype) pitottube.3.0Definitions.[Reserved]"
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"4.0Interferences.[Reserved]5.0Safety.5.1Disclaimer.Thismethodmayinvolvehazardousmaterials,operations,andequipment.Thistestmethodmaynotaddressallofthesafetyproblemsassociatedwith itsuse.Itistheresponsibilityoftheuserofthistestmethodtoestablish appropriatesafetyandhealth practicesanddeterminetheapplicabilityofregulatorylimitationspriortoperformingthistestmethod.6.0 Equipment and Supplies.Specificationsfortheapparatusaregivenbelow.Anyotherapparatusthathasbeendemonstrated(subjecttoapprovaloftheAdministrator) tobecapableofmeetingthespecificationswillbeconsideredacceptable.6.1 TypeSPitotTube.6.1.1 pitot tube made of metal tubing (e.g., stainless steel)AsshowninFigure2-1.Itisrecommendedthattheexternaltubing"
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"(dimensionDt,Figure2-2b)bebetween0.48and0.95cm(3/16and3/8inch).Thereshallbeanequaldistance"
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[Old text]: "insidewall"
[New text]: "thebaseofeachlegofthepitottubetoitsface-openingplane(dimensionsPA and PB,Figure2-2b);itisrecommendedthatthisdistancebebetween1.05and1.50timestheexternaltubingdiameter.Thefaceopeningsofthepitottubeshall,preferably,bealignedasshowninFigure2-2;however,slightmisalignmentsoftheopeningsarepermissible(seeFigure2-3).6.1.2TheTypeSPitotTubeshallhaveaknowncoefficientDeterminedasoutlinedinSection10.0.Anidentificationnumbershallbeassigned"
The following text attributes were changed: 
   font, fill color, size
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[Old text]: "tranversepoint]"
[New text]: "thepitottube;this"
The following text attributes were changed: 
   font, fill color, size
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"Traversepoint"
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"shallbepermanentlymarkedorengraved"
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"thebodyofthetube.AstandardpitottubemaybeusedinsteadofaTypeS,providedthatitmeetsthespecificationsofSections6.7 and 10.2. Note,however,thatthestaticandimpactpressureholesofstandardpitottubesaresusceptibletoplugginginparticulate-ladengasstreams.Therefore,wheneverastandardpitottubeisusedtoperformatraverse,adequateproofmustbefurnishedthattheopeningsofthepitottubehavenotpluggedupduringthetraverseperiod.Thiscanbeaccomplishedbycomparingthevelocityhead(Δp) measurementrecordedataselectedtraversepoint(readableΔpvalue) with asecondΔp measurement recorded after "backpurging"with pressurizedairtocleantheimpactandstaticholesofthestandardpitottube.Ifthe"
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"before and after Δpmeasurementsarewithin5percent,thenthetraversedataareacceptable.Otherwise,thedatashouldberejectedandthetraversemeasurementsredone.NotethattheselectedtraversepointshouldbeonethatdemonstratesareadableΔpvalue.If"backpurging"atregularintervalsispart"
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"Number"
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"aroutineprocedure,thencomparativeΔpmeasurementsshallbeconductedasaboveforthelasttwo"
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"thatexhibitsuitableΔp measurements.6.2DifferentialPressureGauge.Aninclinedmanometerorequivalentdevice.Mostsamplingtrainsareequippedwith a10in.(watercolumn) inclined-verticalmanometer,having0.01in.H2Odivisions"
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"the0to1in.inclinedscale,and0.1in.H2Odivisionsonthe1to10in.verticalscale.Thistypeofmanometer(orothergaugeofequivalentsensitivity) issatisfactoryforthemeasurementofΔpvaluesaslowas1.27mm(0.05in.) H2O. However,"
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[Old text]: "diameter"
[New text]: "differentialpressuregaugeofgreatersensitivityshallbeused(subjecttotheapprovaloftheAdministrator),ifanyofthefollowingisfoundtobetrue:(1) thearithmeticaverageofallΔpreadingsatthetraversepointsinthestackislessthan1.27mm(0.05in.) H2O;(2) fortraversesof12ormorepoints,morethan"
The following text attributes were changed: 
   font, fill color, size
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"adiameter"
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"percentoftheindividualΔpreadingsarebelow1.27mm(0.05in.) H2O;or(3) fortraversesoffewerthan"
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"points,morethanoneΔpreadingisbelow1.27mm(0.05in.) H20.Reference"
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"14"
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"16"
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"(seeSection17.0) describescommerciallyavailableinstrumentationforthemeasurementoflow-rangegasvelocities.6.2.1Asanalternativetocriteria(1) through (3) above,Equation2-1(Section12.2) maybeusedtodeterminethenecessityofusingamoresensitivedifferentialpressuregauge.IfTisgreaterthan1.05,thevelocityheaddataareunacceptableandamoresensitivedifferentialpressuregaugemustbeused.NOTE:Ifdifferentialpressuregaugesotherthaninclinedmanometersareused(e.g.,magnehelicgauges),theircalibrationmustbecheckedaftereach testseries.Tocheckthecalibrationofadifferentialpressuregauge, compare Δpreadingsofthegaugewith thoseofagauge-oilmanometerataminimumofthreepoints,approximatelyrepresentingtherangeofΔpvaluesinthestack.If,ateach point,thevaluesofΔp asreadbythedifferentialpressuregaugeandgauge-oilmanometeragreetowithin5percent,thedifferentialpressuregaugeshallbeconsideredtobeinpropercalibration.Otherwise,thetestseriesshalleitherbevoided,orprocedurestoadjustthemeasuredΔpvaluesandfinalresultsshallbeused,subjecttotheapprovaloftheAdministrator.6.3TemperatureSensor.Athermocouple,liquid-filledbulbthermometer,bimetallicthermometer,mercury-inglassthermometer,orothergaugecapableofmeasuringtemperasturestowithin1.5percentoftheminimumabsolutestack"
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"temperasture.TheTemperatureSensorshallbeattachedtothepitottubesuch thatthesensortipdoesnottouch anymetal;thegaugeshallbeinaninterference-freearrangementwith respecttothepitottubefaceopenings(seeFigure2-1 and Figure2-4).Alternativepositionsmaybeusedifthepitottube-temperasturegaugesystemiscalibratedaccordingtotheprocedureofSection10.0.Providedthatadifferenceofnotmorethan"
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"20"
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"22"
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"24"



Compare: Insert�

text

"percentintheaveragevelocitymeasurementisintroduced,thetemperasturegaugeneednotbeattachedtothepitottube.ThisalternativeissubjecttotheapprovaloftheAdministrator.6.4PressureProbeandGauge.Apiezometertubeandmercury- orwater-filledU-tubemanometercapableofmeasuringstackpressuretowithin2.5mm(0.1in.) Hg.ThestatictapofastandardtypepitottubeoronelegofaTypeS PitotTubewith thefaceopeningplanespositionedparalleltothegasflowmayalsobeusedasthepressureProbe.6.5barometer.Amercury,aneroid,orotherbarometercapableofmeasuringatmosphericpressuretowithin2.54mm(0.1in.) Hg.NOTE:ThebarometricpressurereadingmaybeobtainedfromanearbyNationalWeatherServicestation.Inthiscase,thestationvalue(which istheabsolutebarometricpressure) shallberequestedandanadjustmentforelevationdifferencesbetweentheweatherstationandsamplingpointshallbemadeatarateofminus2.5mm(0.1in.) Hgper30m(100ft) elevationincreaseorplus2.5mm(0.1in.) Hgper30m(100ft.) forelevationdecrease.6.6GasDensity Determinationequipment.Method 3equipment,ifneeded(seeSection8.6),todeterminethestackgasdrymolecularweight,andMethod 4(referencemethod) orMethod 5equipmentformoisturecontentdetermination.OthermethodsmaybeusedsubjecttoapprovaloftheAdministrator."
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"14.6"
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"CalibrationPitotTube.WhencalibrationoftheTypeS PitotTubeisnecessary(seeSection10.1),astandardpitottubeshallbeusedforareference.Thestandardpitottubeshall,preferably,haveaknowncoefficient,obtainedeither(1) directlyfromtheNationalInstituteofStandardsandTechnology(NIST),GaithersburgMD20899,(301) 975-2002,or(2) bycalibrationagainstanotherstandardpitottubewith anNIST-traceablecoefficient.Alternatively,astandardpitottubedesignedaccordingtothecriteriagiveninSections6.7.1through 6.7.5belowandillustratedinFigure2-5(seealsoReferences7,8,and17inSection17.0) maybeused.pitottubesdesignedaccordingtothesespecificationswillhavebaselinecoefficientsof0.99 ± 0.01."
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"6.7.1StandardPitotDesign.6.7.1.1Hemispherical(showninFigure2-5),ellipsoidal,orconicaltip.6.7.1.2Aminimumofsixdiametersstraightrun(baseduponD,theexternaldiameterofthetube)betweenthetipandthestaticpressureholes.6.7.1.3Aminimumofeightdiametersstraightrunbetweenthestaticpressureholesandthecenterlineoftheexternaltube,followingthe90bend.6.7.1.4Staticpressureholesofequalsize(approximately0.1D),equallyspacedinapiezometerringconfiguration.6.7.1.590bend,with curvedormiteredjunction.6.8DifferentialPressureGaugefor TypeSPitotTubecalibration.Aninclinedmanometerorequivalent.Ifthesingle-velocitycalibrationtechniqueisemployed(seeSection10.1.2.3),thecalibrationdifferentialpressuregaugeshallbereadabletothenearest0.127mm(0.005in.)H2O.Formultivelocitycalibrations,thegaugeshallbereadabletothenearest0.127mm(0.005in.) H20forΔpvaluesbetween1.27and25.4mm(0.05and1.00in.) H2O,andtothenearest1.27mm(0.05in.)H2O for Δpvaluesabove25.4mm(1.00in.) H2O.Aspecial,moresensitivegaugewillberequiredtoreadΔpvaluesbelow1.27mm(0.05in.) H20(seeReference18inSection16.0).7.0ReagentsandStandards.[Reserved]8.0SampleCollectionandAnalysis.8.1SetuptheapparatusasshowninFigure2-1.CapillarytubingorsurgetanksinstalledbetweenthemanometerandpitottubemaybeusedtodampenΔpfluctuations.Itisrecommended,butnotrequired,thatapretestleak-checkbeconductedasfollows:(1) blowthrough thepitotimpactopeninguntilatleast7.6cm(3.0in.) H20velocityheadregistersonthemanometer;then,closeofftheimpactopening.Thepressureshallremainstableforatleast15seconds;(2) dothesameforthestaticpressureside,exceptusingsuctiontoobtaintheminimumof7.6cm(3.0in.)H2O.Otherleak-checkprocedures,subjecttotheapprovaloftheAdministrator,maybeused."
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"1.1"
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"Levelandzerothemanometer."
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"Becausethemanometerlevelandzeromaydriftduetovibrationsandtemperasturechanges,makeperiodicchecksduringthetraverse(atleastonceperhour).RecordallnecessarydataonaformsimilartothatshowninFigure2-6.8.3Measurethevelocity headandtemperastureatthetraversepointsspecifiedby Method 1.EnsurethattheproperdifferentialpressuregaugeisbeingusedfortherangeofΔp values encountered(seeSection6.2).Ifitisnecessarytochangetoamoresensitivegauge,doso,andremeasuretheΔp andtemperasturereadingsateach traversepoint.Conductapost-testleak-check(mandatory),asdescribedinSection8.1above,tovalidatethetraverserun.8.4Measurethestaticpressureinthestack.Onereadingisusually adequate."
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"4.4"
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"3.9"
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"3.5"
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"3.2"
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"3"
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"Determinetheatmosphericpressure.8.6Determinethestackgasdry molecular weight.ForcombustionprocessesorprocessesthatemitessentiallyCO2, O2, CO, andN2, useMethod 3. Forprocessesemittingessentiallyair,ananalysisneednotbeconducted;useadrymolecularweightof29.0.Forotherprocesses,othermethods,subjecttotheapprovaloftheAdministrator,mustbeused.8.7ObtainthemoisturecontentfromMethod"
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"5.5"
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"(referencemethod,orequivalent)or fromMethod 5.8.8Determinethecross-sectionalareaofthestackor ductatthesamplinglocation.Wheneverpossible,physicallymeasurethestackdimensionsratherthanusingblueprints.Donotassumethatstackdiametersareequal.Measureeach diameterdistancetoverifyitsdimensions.9.0Quality Control."
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"10.0CalibrationandStandardization.10.1TypeSPitotTube."
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"Beforeitsinitialuse,carefullyexaminetheTypeS PitotTubetop,side,andendviewstoverifythatthefaceopeningsofthetubearealignedwithinthespecificationsillustratedinFigures2-2 and 2-3.Thepitottubeshallnotbeusedifitfailstomeetthesealignmentspecifications.Afterverifyingthefaceopeningalignment,measureandrecordthefollowingdimensionsofthepitottube:(a) theexternaltubingdiameter(dimensionDt,Figure2-2b);and(b) thebase-to-openingplanedistances(dimensionsPA andPB,Figure2-2b).IfDtisbetween0.48and0.95cm(3/16and3/8in.),andifPA and PB are equal andbetween 1.05 and 1.50 Dt,therearetwopossibleoptions:(1) thepitottubemaybecalibratedaccordingtotheprocedureoutlinedinSections10.1.2through 10.1.5,or(2) abaseline(isolatedtube) coefficientvalueof0.84maybeassignedtothepitottube.Note,however,thatifthepitottubeispartofanassembly,calibrationmaystillberequired,despiteknowledgeofthebaselinecoefficientvalue(seeSection10.1.1).IfDt, PA, andPBareoutsidethespecifiedlimits,thepitottubemustbecalibratedasoutlinedinSections10.1.2through 10.1.5.10.1.1TypeSPitotTubeAssemblies.Duringsampleandvelocitytraverses,theisolatedTypeS PitotTubeisnotalwaysused;inmanyinstances,thepitottubeisusedincombinationwith othersource-samplingcomponents(e.g.,thermocouple,samplingProbe,probenozzle) aspartofan"assembly."ThepresenceofothersamplingcomponentscansometimesaffectthebaselinevalueoftheTypeS PitotTubecoefficient(Reference9inSection17.0);therefore,anassigned(orotherwiseknown) baselinecoefficientvaluemayormaynotbevalidforagivenassembly.Thebaselineandassemblycoefficientvalueswillbeidenticalonlywhentherelativeplacementofthecomponentsintheassemblyissuch thataerodynamicinterferenceeffectsareeliminated.Figures2-4, 2-7, and2-8illustrateinterference-freecomponentarrangementsforTypeS PitotTubeshavingexternaltubingdiametersbetween0.48and0.95cm(3/16and3/8in.).TypeS PitotTubeassembliesthatfailtomeetanyorallofthespecificationsofFigures2-4,2-7,and2- 8shallbecalibratedaccordingtotheprocedureoutlinedinSections10.1.2through 10.1.5,andpriortocalibration,thevaluesoftheintercomponentspacings(pitot-probenozzle,pitot-thermocouple,pitot-Probesheath) shallbemeasured and recorded.NOTE:DonotuseaTypeS PitotTubeassemblythatisconstructedsuch thattheimpactpressureopeningplaneofthepitottubeisbelowtheentryplaneoftheprobenozzle(seeFigure2-6B).10.1.2calibrationSetup.IftheTypeS PitotTubeistobecalibrated,onelegofthetubeshallbepermanentlymarkedA,andtheother,B.calibrationshallbeperformedinaflowsystemhavingthefollowingessentialdesignfeatures:10.1.2.1Theflowinggasstreammustbeconfinedtoaductofdefinitecross-sectionalarea,eithercircular"
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"orrectangular.Forcircularcrosssections,theminimumductdiametershallbe30.48cm(12in.);forrectangularcrosssections,thewidth (shorterside) shallbeatleast25.4cm(10in.).10.1.2.2Thecross-sectionalareaofthecalibrationductmustbeconstantoveradistanceof10ormoreductdiameters.Forarectangularcrosssection,useanequivalentdiameter,calculatedaccordingtoEquation2-2(seeSection12.3),todeterminethenumberofductdiameters.Toensurethepresenceofstable,fullydevelopedflowpatternsatthecalibrationsite,or"testsection,"thesitemustbelocatedatleasteightdiametersdownstreamandtwodiametersupstreamfromthenearestdisturbances.NOTE:Theeight- andtwo-diametercriteriaarenotabsolute;othertestsectionlocationsmaybeused(subjecttoapprovaloftheAdministrator),providedthattheflowatthetestsitehasbeendemonstratedtobeorfoundstableandparalleltotheductaxis.10.1.2.3Theflowsystemshallhavethecapacitytogenerateatest-sectionvelocityaround910m/min(3,000ft/min).Thisvelocitymustbeconstantwith timetoguaranteesteadyflowduringcalibration.NotethatTypeS PitotTubecoefficientsobtainedbysingle-velocitycalibrationat910m/min(3,000ft/min)willgenerallybevalidto±3percentforthemeasurementofvelocitiesabove300m/min(1,000ft/min)andto±"
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"percentforthemeasurementofvelocitiesbetween180and300m/min(600and1,000ft/min).Ifamoreprecisecorrelationbetweenthepitottubecoefficient,(Cp),andvelocityisdesired,theflowsystemshouldhavethecapacitytogenerateatleastfourdistinct,time-invarianttest-sectionvelocitiescoveringthevelocityrangefrom180to1,500m/min(600to5,000ft/min),andcalibrationdatashallbetakenatregularvelocityintervalsoverthisrange(seeReferences"
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"inSection17.0 fordetails).10.1.2.4Twoentryports,oneforeach ofthestandardandTypeS PitotTubes,shallbecutinthetestsection.TheStandardPitotentryportshallbelocatedslightlydownstreamoftheTypeS port,sothatthestandardandTypeS impactopeningswilllieinthesamecross-sectionalplaneduringcalibration.Tofacilitatealignmentofthepitottubesduringcalibration,itisadvisablethatthetestsectionbeconstructedofPlexiglasorsomeothertransparentmaterial.10.1.3calibrationProcedure.NotethatthisprocedureisageneraloneandmustnotbeusedwithoutfirstreferringtothespecialconsiderationspresentedinSection10.1.5.Notealsothatthisprocedureappliesonlytosingle-velocitycalibration.ToobtaincalibrationdatafortheAandBsidesoftheTypeS PitotTube,proceedasfollows:10.1.3.1Makesurethatthemanometerisproperlyfilledandthattheoilisfreefromcontaminationandisoftheproperdensity.Inspectandleak-checkallpitotlines;repairorreplaceifnecessary."
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"10.1.3.2Levelandzerothemanometer.Switch onthefan,andallowtheflowtostabilize.SealtheTypeSPitotTubeentryport.10.1.3.3Ensurethatthemanometerislevelandzeroed.Positionthestandardpitottubeatthecalibrationpoint(determinedasoutlinedinSection10.1.5.1),andalignthetubesothatitstipispointeddirectlyintotheflow.Particularcareshouldbetakeninaligningthetubetoavoidyawandpitch angles.Makesurethattheentryportsurroundingthetubeisproperlysealed.10.1.3.4 ReadΔpstd,andrecorditsvalueinadatatablesimilartotheoneshowninFigure2-9.Removethestandardpitottubefromtheduct,anddisconnectitfromthemanometer.Sealthestandardentryport.10.1.3.5ConnecttheTypeS PitotTubetothemanometerandleak-check.OpentheTypeS tubeentryport.Checkthemanometerlevelandzero.InsertandaligntheTypeS PitotTubesothatitsAsideimpactopeningisatthesamepointaswasthestandardpitottubeandispointeddirectlyintotheflow.Makesurethattheentryportsurroundingthetubeisproperlysealed.10.1.3.6 ReadΔps,andenteritsvalueinthedatatable.RemovetheTypeS PitotTubefromtheduct,anddisconnectitfromthemanometer.10.1.3.7RepeatSteps10.1.3.3through 10.1.3.6untilthreepairsofΔpreadingshavebeenobtainedfortheAsideoftheTypeS PitotTube.10.1.3.8RepeatSteps10.1.3.3through 10.1.3.7fortheB-sideoftheTypeS PitotTube.10.1.3.9PerformcalculationsasdescribedinSection12.4.UsetheTypeS PitotTubeonlyifthevaluesofFA and FBarelessthanorequalto0.01andiftheabsolutevalueofthedifferencebetweenCp(A)andCp(B)is0.01orless.10.1.4SpecialConsiderations.10.1.4.1SelectionofcalibrationPoint.10.1.4.1.1WhenanisolatedTypeS PitotTubeiscalibrated,selectacalibrationpointatornearthecenteroftheduct,andfollowtheproceduresoutlinedinSection10.1.3.TheTypeS pitotcoefficientsmeasuredorcalculated,[i.e.Cp(A) and Cp(B)] willbevalid,solongaseither:(1) theisolatedpitottubeisused;or(2) thepitottubeisusedwith othercomponents(probenozzle,thermocouple,sampleProbe) inanarrangementthatisfreefromaerodynamicinterferenceeffects(seeFigures2-4, 2-7, and2-8).10.1.4.1.2ForTypeS PitotTube-thermocouplecombinations(withoutProbeassembly),selectacalibrationpointatornearthecenteroftheduct,andfollowtheproceduresoutlinedinSection10.1.3."
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"Thecoefficientssoobtainedwillbevalidsolongasthepitottubethermocouplecombinationisusedbyitselforwith othercomponentsinaninterference-freearrangement(Figures2-4, 2-7, and2-8).10.1.4.1.3ForTypeS PitotTubecombinationswith completeProbeassemblies,thecalibrationpointshouldbelocatedatornearthecenteroftheduct;however,insertionofaProbesheath intoasmallductmaycausesignificantcross-sectionalareainterferenceandblockageandyieldincorrectcoefficientvalues(Reference9inSection17.0).Therefore,tominimizetheblockageeffect,thecalibrationpointmaybeafewinchesoff-centerifnecessary.Theactualblockageeffectwillbenegligiblewhenthetheoreticalblockage,asdeterminedbyaprojectedareamodeloftheProbesheath,is2percentorlessoftheductcross-sectionalareaforassemblieswithoutexternalsheaths(Figure2-10a),and3percentorlessforassemblieswith externalsheaths(Figure2-10b).10.1.4.2ForthoseProbeassembliesinwhich pitottube-probenozzleinterferenceisafactor(i.e.,thoseinwhich thepitot-probenozzleseparationdistancefailstomeetthespecificationsillustratedinFigure27A),thevalueofCp(s)dependsupontheamountoffreespacebetweenthetubeandprobenozzleand,therefore,isafunctionofprobenozzlesize.Intheseinstances,separatecalibrationsshallbeperformedwith each ofthecommonlyusedprobenozzlesizesinplace.Notethatthesingle-velocitycalibrationtechniqueisacceptableforthispurpose,eventhough thelargerprobenozzlesizes(>0.635cmor1/4in.)arenotordinarilyusedforisokineticsamplingatvelocitiesaround910m/min(3,000ft/min),which isthecalibrationvelocity.Notealsothatitisnotnecessarytodrawanisokineticsampleduringcalibration(seeReference"
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"inSection17.0).10.1.4.3ForaProbeassemblyconstructedsuch thatitspitottubeisalwaysusedinthesameorientation,onlyonesideofthepitottubeneedbecalibrated(thesidewhich willfacetheflow).ThepitottubemuststillmeetthealignmentspecificationsofFigure2-2 or2-3,however,andmusthaveanaveragedeviation(F) valueof0.01orless(seeSection10.1.4.4).10.1.5FieldUseandRecalibration.10.1.5.1 Field Use.10.1.5.1.1WhenaTypeS PitotTube(isolatedorinanassembly) isusedinthefield,theappropriatecoefficientvalue(whetherassignedorobtainedbycalibration) shallbeusedtoperformvelocitycalculations.ForcalibratedTypeS PitotTubes,theA-sidecoefficientshallbeusedwhentheA-sideofthetubefacestheflow,andtheB-sidecoefficientshallbeusedwhentheB-sidefacestheflow.Alternatively,thearithmeticaverageoftheAandBsidecoefficientvaluesmaybeused,irrespectiveofwhich sidefacestheflow.10.1.5.1.2WhenaProbeassemblyisusedtosampleasmallduct,30.5to91.4cm(12to36in.) indiameter,"
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Figure 1-3. Example showing circular stack cross
section divided into 12 equal areas, with location of
traverse points.

Figure 1-4. Example showing rectangular stack cross section divided into 12
equal areas, with traverse points at centroid of each area.
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"theProbesheath sometimesblocksasignificantpartoftheductcross-section,causingareductionintheeffectivevalueofCp(s).ConsultReference9(seeSection17.0) fordetails.Conventionalpitot-samplingProbeassembliesarenotrecommendedforuseinductshavinginsidediameterssmallerthan30.5cm(12in.) (seeReference16inSection17.0).10.1.5.2Recalibration.10.1.5.2.1IsolatedpitotTubes.Aftereach fielduse,thepitottubeshallbecarefullyreexaminedintop,side,andendviews.IfthepitotfaceopeningsarestillalignedwithinthespecificationsillustratedinFigure2-2 and 2-3,itcanbeassumedthatthebaselinecoefficientofthepitottubehasnotchanged.If,however,thetubehasbeendamagedtotheextentthatitnolongermeetsthespecificationsofFigure2-2and 2-3,thedamageshalleitherberepairedtorestoreproperalignmentofthefaceopenings,orthetubeshallbediscarded.10.1.5.2.2TypeS PitotTube.Aftereach fielduse,checkthefaceopeningalignmentofthepitottube,asinSection10.1.5.2.1.Also,remeasuretheintercomponentspacingsoftheassembly.Iftheintercomponentspacingshavenotchangedandthefaceopeningalignmentisacceptable,itcanbeassumedthatthecoefficientoftheassemblyhasnotchanged.IfthefaceopeningalignmentisnolongerwithinthespecificationsofFigure2-2andFigure2-3,eitherrepairthedamageorreplacethepitottube(calibratingthenewassembly,ifnecessary).Iftheintercomponentspacingshavechanged,restoretheoriginalspacings,orrecalibratetheassembly.10.2standardpitottube(if applicable).Ifa standardpitottubeisusedforthevelocitytraverse,thetubeshallbeconstructedaccordingtothecriteriaofSection6.7andshallbeassignedabaselinecoefficientvalueof0.99.Ifthestandardpitottubeisusedaspartofanassembly,thetubeshallbeinaninterference-freearrangement(subjecttotheapprovaloftheAdministrator).10.3TemperatureSensors.10.3.1Aftereach fielduse,calibratedialthermometers,liquid-filledbulbthermometers,thermocouplepotentiometersystems,andothersensorsatatemperasturewithin10percentoftheaverageabsolutestacktemperasture.Fortemperasturesupto405C(761F),useanASTMmercuryin-glassreferencethermometer,orequivalent,asareference.Alternatively,eitherareferencethermocoupleandpotentiometer(calibratedagainstNISTstandards) orthermometricfixedpoints(e.g.,icebath andboilingwater,correctedforbarometricpressure) maybeused.Fortemperasturesabove405C(761F),useareferencethermocouple-potentiometersystemcalibratedagainstNISTstandardsoranalternativereference,subjecttotheapprovaloftheAdministrator."
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