13.1534

REPORTING ON EMISSION TESTING FOR IN-USE

LIGHT-DUTY TRUCKS AND PASSENGER VERICLES

—SAE J1712 AUGSS

SAE Becommended Practice

Repost of the SAB Light-Duty In-Use Emission Standards Committee approved August 1995,

L Seope—This SAE Recommended Practice applies to the reporting of
laboratory and test site data from the gaseous and evaporative emission tests of
in-use light-duty trucks and passenger vehicles. This document describes the
reporting of procedures, fuel specifications, and vehicle information necessary to
compate the results of in-use tests. Any variations in vehicles, instrumentation,
test equiprment, or test program purpese should be adequately described.

1.1 Purpose—~This document is injended as & guide for the reporting of
gaseous and evaporative emissions from in-use light-daty trucks and passenger
vehicles, This guide is intended to be used as an aid in establishing new
databases, It should not be ipfeme exigting £s he re :
meet the recommendations coptained herein.

2. References

2.1 Applicable Documnts—The following publications form a part of
this specification to the extent[specified herein.

2.1.1 ASTM PUBLICATIONS-—Avaiiable from ASTM, 100 Barr Harbor Drive,
West Conshohocken, PA 19428-2859,

ASTM D 86—Method for Listillation of Petrolewm Products

ASTM D 2386—Test Method for Freezing Point of

ASTM D 2500-—Test Method for Cloud Point of Pe

ASTM D 2533—Test Method for Vapor Liquid
Engine Fuels

Aviation Fuels
trotewm Qils
Ratio of Spark-Ignition

ASTM D 2598—Practice for Calculation of Certain Physical Properties of
Liguefied Petroleum (LP) Guases from Compositional

Analysis

ASTM D 2622—Test Method for Sulfur in Petrolewm Products (X-Ray

Spectrographic Method)
Spectrometry

Research Method (Not@vailable

mppsition of Gases by Mass

as Separate Reprint)

ASTM D 269%-.Test Method for Knock Chnracten'fics of Motor Fuels by the

ASTM D 2700—Test Method for Knogk Char

teristics of Mosor and

Aviation Fuels by the Motor Method {Not Available as

Separate Reprint}

ASTM DD 270%—Test Method for Water and Sediment in Distillate Fuels by

ASTM D 63—Test Methody

for Flash Point by Pensky-Martens Closed Tester

ASTM D 95—Test Method|for Water in Petroleum Froduets and Bituminous
Materials by Distillation

ASTM D 97—Test Methody for Pour Point of Petroleum Oils

ASTM D 129—Test Methofl for Sulfur in Petrolenm Products {General Bomb

Method)

ASTM D 323—Test Metholl for Vapor Pressure of Petroleum Products (Reid

Centrifuge
ASTM D 2713—Test Method for Dryness of Propane (Valve Freeze Method)
ASTM D 2784—Test(Method for Sulfur in Liquefipd Petroleum Gases (Oxy-
Hydrogen Buer or Lamp)
ASTM I 208&—Test Method for Water-Soluble Hialide Ton in Halogenated
Organic Sclvents and Their Admixtures
ASTM D3120—Test Method for Trace Quantities| of Suffur in Light Liguid

Method)
ASTM D 381—Test Methodl for Existent Gum in Fuels by Jet Evaporation
ASTM D 445—Test Methdd for Kinematic Viscosity of Transparent and
Opague Lipuids {and the Calculation of Dynamic Viscosity)
ASTM D 524—Test Method for Ramsbottorn Carbon Residue of Petroleum
Products
ASTM D 613—Test Methqd for Ignition Quality of Diesel Fuels by(the
Cetane Mdthod
ASTM D 891—Test Methdds for Specific Gravity of Liguid (Industrial
Chemicals|
ASTM D 976—Methods for Caleulated Cetane Index of Distillate Fuels
ASTM D 1078-Test Method for Distillation Range of\Volatile Organic
Liguids
ASTM D 1142-Test Methpd for Water Vapor Content of Gaseous Fuels by
Measuregrent of Dew-Point Temperature
ASTM D 1267—Test Methpd for Vapor Presstire of Liquified Petroleum (LP)
Gases (LP-Gas Method) ‘
ASTM D 1319—Test Metlod for Hydroearbon Types in Liquid Petroleum
Products by Flupteseent Indicator Adsorption
ASTM D 1401—Test MetHod fop-Water Solubility of Petroleum Oils and
Synthetid Fluids .

Petroleum Hydrocarbons by Oxi

ASTM D 3221—

ASTM D 3226—Test Method for Low Levels of 1
Spectrometry

ASTM D 3237—Test Method for Lead in Gasoli
Spectrometry

ASTM > 3545—Test Method for Aleohol Conteg
Esters by Gas Chromatography

ASTM D 3703—Test Method for Peroxide Number]

ative Microcoufometry

ead in Gasoline by X-Ray
e by Atomic Absorption
ht and Purity of Acetate

of Aviation Turbine Fuels

ASTM D 4052—Test Method for Density and Relative Density of Liquids by

Digital Density Meter
ASTM D> 4176—Test Method for Free Water and
in Distillate Fusls (Clear and Brig
ASTM > 4294—Test Method for Sulfur in Petr
Dispersive X-Ray Fluorescence S
ASTM D 4629—Test Method for Organically B
Liguid Petroleurn Hydrocarbons
and Chemiluminescence Detectiq
ASTM D 4806—Specification for Denatured Fuel H
Gasoline as an Automotive Spark

Particolate Contamination
bt Pass/Fail Proceedings}

blevm Products by Non-
pecirometry

ound Trace Nitrogen in
by Oxidative Combustion
I

Fthano! to be Blended with
Hgnition Engine Fuel

ASTM D) 4814-—Specification for Automotive Spar

k-Ignition Engine Fuel

ASTM D 1613—Test Method for T
Intermediates Used in Paint, Varnish, Lacqeer, and Related
Products

ASTM D 1688—Test Methods for Copper in Water

ASTM D 1744—Test Method for Water in Liguid Petroleum Products by Karl
Fischer Reagent

ASTM D 1837Test Method for Volatility of Liquefied Petroleum (LP)
Gases

ASTM D> 1838—Test Method for Copper Suip Corrosion by Liguefied
Petroleum (LP) Gases

ASTM D 1945-JMethod for Aralysis of Natural Gas by Gas Chromatography

ASTM D 1946—Method  for Analysis of Reformed GCas by Gas
Chromatography

ASTM D 2158—Test Method for Residues in Liguefied Petrolenm (LP) Gases

ASTM D 2163—Method for Analysis of Liguefied Petroleum (LP) Gases and
Propene Concentrates by Gas Chromatography

ASTM I 2276—Test Methods for Particulate Contaminant in Aviation
Turbine Fuels

ASTM D A815—Test Method for Analysts of (] to Cy Alcohols and MTBE
in Gasoline by Gas Chromatography

ASTM D 4953—Method for Vapor Pressure of
Oxygenate Biends (Dry Method)

Gasoline and Gasoline-

ASTM E 203—Test Method for Water Using Karl Fischer Reagent
2.2 Related Publications—The following publications are provided for
information purposes only and are not a required past of this document.
2.2.1 SAE PUBLICATIONS—Available from SAE, 400 Commonwealth Drive,

Warrendale, PA 15096-0001.

SAE J1145—Emissions Terminology and Nomenclature

SAE J1724—Vehicle Electronic ID Standards

SAE J1930—Electrical Electronic Systems Diagnogtic Terms, Definitions,

Abbreviations, and Acronyms
SAE J1892—Recommended Practice for Bar-C
Conformance Label

oded Vehicle Emissions

2.2.2 U.8. GOVERNMENT PUBLICATIONS—Available from The Superintendent
of Documents, 1.5, Government Printing Office, Washington, DC 20402,
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US Code of Federal Regulations—Title 40 Part 86, Subpart B TABLE 3--ETHANOL FUELED ENGINES TEST PROCEDURES

US EPA Standardized Engine and EVAP Family Names for the appropriate Test Test Method
vehicle model year . Ethano! % ASTM D 3545

US EPA Mamufacturer Guidance Letters dated: 6/12/87 and 12/18/87 T e sete
(evaporaﬁw; ‘;mission test practices) Acidity as Acetic Ackd ASTM D 1693

3. Definitions ] Total Chiorine as Chloride ASTM D 3120/ASTM D 2988

PCV Filter—Positive Crankcase Ventilation Filter Copper ASTM D 16B8/ASTM D 4808

ECM—Engine Control Module :;:i‘:phms ‘gm g g;ﬁ?

PROM—Programmable Read Only Memory Sulfur ASTM D-2622

MAP Sensor-Manifold Air Pressure Sensor Gum, Heptane Washed ASTM D 381

BARO Sensor—RBarometric Pressure Sensor Total Particulates ASTM D 2276

TPS—Throtth L Water i ASTM E 203

ottle Position Sensor Appaarance ASTM D 4178

FTP—Federal Test Procedure (Referenced to US EPA Procedures)
4. Technical Requirements
4.1 Electronic Data Storage Technigres and Format-To facilitate the

4,2.4 METHANOL FUELED ENGINES—See Table 4.

use of data, 4 document desc —This TABLE 4—METHANOL FUELED ENGINES TES] PROCEDURES
document should inciude the fpllowing: Test Fost Method
a. Data field names (inclpding their sequence, if applicable). Methanol % Detarminad by distillation
b. The delimiter used to|separate data fields {e.g., comma (), carat (4}, at Distillation ASTND 1078|
(@), etc.) Because cqmmas are frequently used in narrative data fields, Other Atcohols and Sthers £STM D 4815
N L Vapor Pressure, Dry ASTM D 4953
some other character fiike the at (@) character which is not frequently Speotic Gravity ASTM D 891
used within data fields is preferred to avoid the problem of inadvertent Acidity as Acetls Acld ASTM D 1613
delimiters, Total Chlorine as Chipride ASTM D 2988
¢. File names for relational databases that distribute the data over a Lead ASTM D 3229
number of different files. Fhospharus ASTM D 3231
4.'2 Fuels—The followitlg test procedures should be used to document fuel gil::r Heptind Washed igm ggﬁ?
properties: Total Pafticuiates ASTM D 2276
4.2.1 GASOLINE ENGE ee Table 1. Watar ASTM E 203
Appparance ASTM D 4176

TABLE 1—GASOLINE ENGINES TEST PROCEDURES

Tos! Test Method 4.2.5 COMPRESSED NATURAL GAS ENGINES—See Table 5.
Distiilation ASTM D 8E '
Reid Vapor Pressure ASTM D 4953/ASTM D 323 TABLE 5..COMPRESSED NATURAL GAS ENGINES|TEST PROCEDURES
VIL (Calo) @ 4, 10, 20, and 45 ASTM D 4B%4 Test Tost Method
Specific Gravity ASTM D 4052 YT
Lead Content ASTM D 3237 Hydro;::::rr:: (expressed as Mole Percant) RSTM D 1945
Sulfur ASTM D 3120/ASTM D 129 Sthane
Hydrocarben Types ASTM D 1319 G, and Higher HG
Qetane Numbers Cls and Highar
RON ASTM [ 2699 Hydrogen hSTM b 2650
MON ASTM D 2700 Carbon Dioxids hSTM D 2650
Existent Gum ASTM D 381 Oxygen ASTM D 1948
Common Ethers/MTBE, Cq-Cg Oxygenates,  Gas Chromatography/FTIR or Sum of COp and Np hSTM D 1945
Aloohots C4-Cy ASTM D 4815 Water hSTM D 1142
Banzens Gas Chrometography — stasnssions
Paroxide ASTM D 3703
Siicon IcP 4.2.6 LIQUEFIED PETROLEUM GAS ENGINES—See Table 6.
Waier Content ASTM D 3744
Phesphorus ASTM\D-3231 TABLE 6LIQUEFIED PETROLEUM GAS ENGINES [TEST PROCEDURES
Particulate Contamination ASTM D 2276 Test Test Méthod
Propane ASTM D 2163
4.2,2 DIESEL ENGINES—Se¢ Table 2. Vapor Pressure ASTM D 1267/AHTM D 2588
Volatllity Residue ASTM D 1837
TABLE 2-DIESEL ENGINES TEST PROCEDURES g?:::i :“d Heavier ng g ;:g;'
Test Tesl Method 5
Prvr—— e ﬁeszduat Matter ASTM D 2158
€‘°,‘f," Point :gm gasao Sufut ASTM D 2784
arbon Residue 524
Distifation ASTM D 85 Melstura Content ASTM D 2713
Viscosity-Kinematic @& 40 °C ASTM D 445
Sulfur ASTM D 4204 427 HYDROGEN FUELED ENGINES—TSee Table 7.
Cotane Number ASTM D 618
Cotane Index ASTM D 76 TABLE 7—HYDROGEN FUELED ENGINES TEGT PROCEDURES
Spaciic Gravity ASTM D 4052 — Test T st Method
Pour Point ASTM D 57 Hydrogen ASTMD 1846
F'_A ASTM D 1318 Combined Hydrogen, Water, Oxygen, and Nitrogen ASTM D 1946/ASTM D 1142
Nirogan ASTM D 4629 Total Hydrocarbons ASTM D 1945 .
_Fierability ASTM Proposad
g::;,smmion ﬁgm g?ﬁm 4.3 Vehicle Specifieations—~This section contains checklists and
Water and Sediment ASTM D 2709 documentation forms designed to record vehicle specifications and vehicle
Fraezing Point ASTM D 2386 condition at the time of testing. These forms may be used as samples to be
Water Separation Index ASTM D 2550 tailored by the organization conducting the test to meet specific needs. In
Vapor-Liguid Ratic ASTM D 2533

Azomatic Content

Gas Chromatography

4.2.3 ETHANOL FUELED ENGINES—See Table 3.

general, documentation should include all information which may have a
bearing on the magnitude of measured emissions. It is intended that these
checklists will serve to document any factors which may affect vehicle emissions
and should therefore be recorded prior to any laboratory testing.
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4.3.] VEHICLE IDENTIFIERS—-See Figure 1.

Minimum inspection

ViN Date of inspection System Procedure and

Make Modal Companent ar fata/Observations Minimum Description

Mioda] vear Dispracement tem {Descrlbe Conditions) of Action Parts as Tested
Transmission Engine Family . .

— - Radiater Cap Visuat or Pressure; Aeplaced, QENM
TypelSpeads 2,400 AH-Wh&@j Brive 0K LEAKS Nane Non OF
Englne Code Evap Family Unknown

1 Odometer Build Date
| Alr Conditioning Tragtion Gontrol
Fuel Tank(s} Cootant Lavet OK LOW s Added
Number Fraeze Protection Level
Size For
FIGURE 1| VEHICLE IDENTIFIERS FORM
. Alr Fitter Visual OK: YES 8O Raglaced, OBEM
. ' None Non QE
4.3.2 VEHICLE HISTORY—TSee Figure 2. Urknown
Typleal off changs interval Months Miles
Typical qit filter changa interval Months Miles PCV Valve Visuai/Rattie Test: Renlaced, OEM
Typleal spark plug change intervat Maonths Mites Sticks/Damaged: YES None Non OE
Typical air filter changs interval Months Miles NO Unknown
Typical fuel fiter change interval Months Miles
Major modifications to vehicle pgwertrain {describe): PGV Filtar Visual OK: YES NO Replaced, OBEM
None Non OF
Unknown
Nonroutine emissions related mdintenancelrepairs {dascribe): o
Gas Cap VisuabOK: YES NO Aeplaced, OEM
Nohe Non OE
. . . . Prassure chack of fuei Uaknown
Previous Vehicie I/M Emission Thsting Results: system as part of test
procedure, OK: YES NOQ
Trailer Towing (Yes, No)
I Yes, Deseribe: FuslFiller Visual OK: YES NO Replaged,
ictar
Type of Use Restrict None
(Personal, Commaercial, ate.)

. . Fugl Fitter visual OK: YES NO Replaced, QEM
Acoidents/Repair (Desaoriba) Nome Non OF
Tire SizefManufacturer/Pressure| Unknayin

FIGURE 2—VEHICLE HISTORY FORM Evaporative Visual- Repaired,
. System Comgonants, hosas OK: Replacad,
4.3.3 INSPECTION PROCEDURES AND TEST CONDITIONS YES NO None
Minimud Inspection gur:f::{ir{:::‘m \Ij;g;e rJI(;JW
System Procqdure and © T
Component or Data/Obsarvations Minimum-8escription
ltem Pagcribg Conditions] of Action Parts as Tested
— { Conditions) —— ignition System Scope Diagnostic OK: Componarngs QEM
. . YES NO {Description Replaced Nen O
Tires Size Lp#t Right Raplaced, Sive:
installed Slaves, of Problems) Unknown
Front ___ | Nona Make:
N Spark Plugs Visual OK: YES NO Repiaced OEM
ressure;
Rear P s {Dascribe e.q., gap, Cleaned Non OE
Souling Ragapped Unknown
Nona
Belts Excessively lightloose Replaced,
YES NO Adjusted, - ; " .
Damaged: YES NO None Ignition Wires Visuzal OK: YES NQ Reptaced, OEM
None Non OF
Unknown
Qi Lovel: OK LOW HIGH | Added,
o Visual Condité Change
sl wondten nged, Distibutor Cap | Visual OK: YES NO Reptaced OEM
1 (Dascribe) Nons
: Cleanad Non O
None Unknown
Haciator and Visual or Pressure: Repairad,
Hases O LEAKS DAMAGED Replaced, Actor Visuat OK: YES NO Aeplaced, OEM
(Erascribe) Nane
None Non OE
Unknowr

FIGURE 3--INSPECTION PROCEDURES AND TEST CONDITIONS FORM

FIGURE 3—INSPECTION PROCEDURES AND TEST CONDITIONS FORM
(CONTINUED)
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Funotionat -

Composite exhaust emissions (g/mile)

. Composite evaporative emissions (g/test)

Minimum inspacilon Idle Paramotars
System Procedure and or Setting As Recaived Spec. (o7 NA) Set 1o (o7 NA}
Component ot _ beta/Observations #inimum Description
Item {Doscribe Conditions) of Action Partg as Tested Timing
Gilow Piugs Visuai Q; YES NO Replaced, OEM
Nong Non OF Idle Spead High
Unknown {Spachy)
Exhaust System | Damaged: YES NO Rapalred, CEM ictie Spoad Low
Lenks: YES NO Replacad, Non OF {Spacify}
- None Unknown
] Cthoer; (e.g., TPS)
Cataiytic Visual ~ External Damage | Replaced OEM
Convertor{s} YES NO None Non OE
s T HE
EGR System Visual OK: YES| 80O Rapaired, \die CO
{Components, hpses) Raplaced,
None
Functional vaiv I
Movemant Ql FIGURE 3—INSPECTION PROCEDURES AND TEFT CONDITIONS FORM
Observed: YES|NO (CONTINUED)
5. FTP Test Data—Thissection is to provide a gengral outline of information
ECM and PROM z:g::"g(g’:;;— g;’)’;?cad' gf:“OE which should be recorded*during vehicle laboratory/dynamometer testing, Test
Mi- ON GEF | Nona Unknown procedures are at the discretion of the test engineer pr may mirror one of the
procedures included\Gn the reference section to this document. However,
deviations fromesablished procedures should be fully|documented.
MAP Sensar Visual OK: YES| NO Repaited, OEM 5.1 Header information—The following information shall be included in
{Gomponant, kopes, wires) | Replaced, Non QE a descriptive header or cover sheet fumished with each FTP database:
Nong Unknown " .
a, Facility Description
b/ Purpose of Test
BARO Sensor Visual OK: YES| NO Repaired, OEM c. Name of Test Lab
{Component, hoges, wires) | Replaced, Non OF d. Address of Test Lab
None Unknown e. Dates of Last Equipment Calibrations or Lab Correlation programs
f. Name and phone number of person to contact for information
—_— Visual OK: ¥ES] %0 Repaired, oEM 52 Vehif:le i(-ienhﬁersmerclmde a Mmeans of r‘zjat{ng a spef:lﬁc test mcog’d
{Componsnt, wites} Feplaced, Non OF to the test vehicle if !hl? yehxcle information fmd t information are lsept in
None Unknown separate files. At a minimum, each record in each file should contain one
identical field which is unigue for each vehicle tested.
5.3 Emission Standards--Record emisgion stpndards applicable to the
Oy Sensor Visizal OIG YES| NO Repairad, GEM f
- test vehicle.
{Compenent, wifes) Raplaced, Nen OE ripti
Noro Unknown 54 Dqsc -ptmxg of Test Data
a. Vehicle identifier
b, Unique test numober
Fusl Systern Type: Carburetdr, Replaced OEM c. Date of test
Throttle Body, Cleared Non G d. Test weight
Injactors Ngha Unknown
Visust OC: YES NO e, Horsepower (actral}
f. Fuel fill volume
g. Barometric pressure
A injaction Visual - Repaired, h, Humidity
System Gomponents, hopeS OK: | Replaged, i. Odometer readings {or hours) at each test
YES NO None J.
k
L

Alr fiow, switching,

dump obsarved: YES NOQ

FIGURE 3—INSPECTION PROCEDURES AND TEST CONDITIONS FORM
(CONTINUED)

Other emissions measured (e.g., speciated HC, aldehydes, etc.)

m. Additional fields to describe changes to the vehicle {from the as
received condition) or test conditions including the state of driver
selectable options such as traction control, transmission shift points, or

power limiting

n. Additional fields to allow recording of additional information (i.e., FTP-
Bag resuits, duration of hot soak, etc.)
0. List any individual vehicle test deviations from estabhshed program test

procedures
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