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The Director of the FEDERAL REGISTER 
approved the incorporation by ref-
erence as prescribed in 5 U.S.C. 552(a) 
and 1 CFR part 51. Anyone may inspect 
copies at the U.S. EPA, Air and Radi-
ation Docket and Information Center, 
1301 Constitution Ave., NW., Room 
B102, EPA West Building, Washington, 
DC 20460 or at the National Archives 
and Records Administration (NARA). 
For information on the availability of 
this material at NARA, call 202–741– 
6030, or go to: http://www.archives.gov/ 
federallregister/ 
codeloflfederallregulations/ 
ibrllocations.html. 

(a) ASTM material. Table 1 of § 1051.810 
lists material from the American Soci-
ety for Testing and Materials that we 
have incorporated by reference. The 
first column lists the number and name 
of the material. The second column 
lists the sections of this part where we 
reference it. Anyone may purchase cop-
ies of these materials from the Amer-
ican Society for Testing and Materials, 
100 Barr Harbor Dr., West 
Conshohocken, PA 19428. Table 1 fol-
lows: 

TABLE 1 OF § 1051.810—ASTM MATERIALS 

Document number and name Part 1051 
reference 

ASTM D471–98, Standard Test Method for Rub-
ber Property-Effect of Liquids. ......................... 1051.501 

ASTM D814–95 (reapproved 2000), Standard 
Test Method for Rubber Property-Vapor 
Transmission of Volatile Liquids. ..................... 1051.245 

ASTM E29–02, Standard Practice for Using Sig-
nificant Digits in Test Data to Determine Con-
formance with Specifications. .......................... 1051.801 

(b) SAE material. Table 2 of § 1051.810 
lists material from the Society of 
Automotive Engineering that we have 
incorporated by reference. The first 
column lists the number and name of 
the material. The second column lists 
the sections of this part where we ref-
erence it. Anyone may purchase copies 
of these materials from the Society of 
Automotive Engineers, 400 Common-
wealth Drive, Warrendale, PA 15096. 
Table 2 follows: 

TABLE 2 OF § 1051.810—SAE MATERIALS 

Document number and name Part 1051 
reference 

SAE J30, Fuel and Oil Hoses, June 1998. ......... 1051.245, 
1051.501 

SAE J1930, Electrical/Electronic Systems Diag-
nostic Terms, Definitions, Abbreviations, and 
Acronyms, May 1998. ...................................... 1051.135 

SAE J2260, Nonmetallic Fuel System Tubing 
with One or More Layers, November 1996. .... 1051.245 

[67 FR 68347, Nov. 8, 2002, as amended at 69 
FR 18803, Apr. 9, 2004] 

§ 1051.815 How should I request EPA 
to keep my information confiden-
tial? 

(a) Clearly show what you consider 
confidential by marking, circling, 
bracketing, stamping, or some other 
method. We will store your confiden-
tial information as described in 40 CFR 
part 2. Also, we will disclose it only as 
specified in 40 CFR part 2. 

(b) If you send us a second copy with-
out the confidential information, we 
will assume it contains nothing con-
fidential whenever we need to release 
information from it. 

(c) If you send us information with-
out claiming it is confidential, we may 
make it available to the public without 
further notice to you, as described in 
§ 2.204 of this chapter. 

§ 1051.820 How do I request a hearing? 
See 40 CFR part 1068, subpart G, for 

information related to hearings. 

PART 1065—TEST PROCEDURES 
AND EQUIPMENT 

Subpart A—Applicability and General 
Provisions 

Sec. 
1065.1 Applicability. 
1065.5 Overview of test procedures. 
1065.10 Other test procedures. 
1065.15 Engine testing. 
1065.20 Limits for test conditions. 

Subpart B—Equipment and Analyzers 

1065.101 Overview. 
1065.105 Dynamometer and engine equip-

ment specifications. 
1065.110 Exhaust gas sampling system; 

spark-ignition (SI) engines. 
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1065.115 Exhaust gas sampling system; com-
pression-ignition engines. 

1065.120 Raw sampling. [Reserved] 
1065.125 Analyzers (overview/general re-

sponse characteristics). 
1065.130 Hydrocarbon analyzers. 
1065.135 NOX analyzers. 
1065.140 CO and CO2 analyzers. 
1065.145 Smoke meters. [Reserved] 
1065.150 Flow meters. 
1065.155 Temperature and pressure sensors. 

Subpart C—Test Fuels and Analytical 
Gases 

1065.201 General requirements for test fuels. 
1065.205 Test fuel specifications for dis-

tillate diesel fuel. 
1065.210 Test fuel specifications for gasoline. 
1065.215 Test fuel specifications for natural 

gas. 
1065.220 Test fuel specifications for liquefied 

petroleum gas. 
1065.240 Lubricating oils. 
1065.250 Analytical gases. 

Subpart D—Analyzer and Equipment 
Calibrations 

1065.301 Overview. 
1065.305 International calibration standards. 
1065.310 CVS calibration. 
1065.315 Torque calibration. 

Subpart E—Engine Selection, Preparation, 
and Service Accumulation 

1065.401 Selecting a test engine. 
1065.405 Preparing and servicing a test en-

gine. 
1065.410 Service limits for stabilized test en-

gines. 
1065.415 Durability demonstration. 

Subpart F—Running an Emission Test 

1065.501 Overview of the engine dynamom-
eter test procedures. 

1065.510 Engine mapping procedures. 
1065.515 Test cycle generation. 
1065.520 Engine starting, restarting, and 

shutdown. 
1065.525 Engine dynamometer test run. 
1065.530 Test cycle validation criteria. 

Subpart G—Data Analysis and 
Calculations 

1065.601 Overview. 
1065.605 Required records. 
1065.610 Bag sample analysis. 
1065.615 Bag sample calculations. 
1065.620 Continuous sample analysis and 

calculations. 

Subpart H—Particulate Measurements 

1065.701 Particulate measurements. 

Subpart I—Testing With Oxygenated Fuels 

1065.801 Applicability. 
1065.805 Sampling system. 
1065.810 Calculations. 

Subpart J—Field Testing 

1065.901 Applicability. 
1065.905 General provisions. 
1065.910 Measurement accuracy and preci-

sion. 
1065.915 Equipment specifications for SI en-

gines. 
1065.920 Equipment setup and test run for SI 

engines. 
1065.925 Calculations. 
1065.930 Specifications for mass air flow sen-

sors. 
1065.935 Specifications for THC analyzers. 
1065.940 Specifications for NOX and air/fuel 

sensors. 
1065.945 Specifications for CO analyzers. 
1065.950 Specifications for speed and torque 

measurement. 

Subpart K—Definitions and Other 
Reference Information 

1065.1001 Definitions. 
1065.1005 Symbols, acronyms, and abbrevia-

tions. 
1065.1010 Reference materials. 
1065.1015 Confidential information. 

AUTHORITY: 42 U.S.C. 7401–7671(q). 

SOURCE: 67 FR 68347, Nov. 8, 2002, unless 
otherwise noted. 

Subpart A—Applicability and 
General Provisions 

§ 1065.1 Applicability. 
(a) This part describes the procedures 

that apply to testing that we require 
for the following engines or for equip-
ment using the following engines: 

(1) Large nonroad spark-ignition en-
gines we regulate under 40 CFR part 
1048. 

(2) Vehicles that we regulate under 40 
CFR part 1051 (i.e., recreational SI ve-
hicles) that are regulated based on en-
gine testing. See 40 CFR part 1051 to 
determine which vehicles may be cer-
tified based on engine test data. 

(b) This part does not apply to any of 
the following engine or vehicle cat-
egories: 

(1) Light-duty highway vehicles (see 
40 CFR part 86). 

(2) Heavy-duty highway Otto-cycle 
engines (see 40 CFR part 86). 
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(3) Heavy-duty highway diesel en-
gines (see 40 CFR part 86). 

(4) Aircraft engines (see 40 CFR part 
87). 

(5) Locomotive engines (see 40 CFR 
part 92). 

(6) Land-based nonroad diesel engines 
(see 40 CFR part 89). 

(7) General marine engines (see 40 
CFR parts 89 and 94). 

(8) Marine outboard and personal 
watercraft engines (see 40 CFR part 91). 

(9) Small nonroad spark-ignition en-
gines (see 40 CFR part 90). 

(c) This part is addressed to you as a 
manufacturer, but it applies equally to 
anyone who does testing for you, and 
to us when we conduct testing to deter-
mine if you meet emission standards. 

(d) Paragraph (a) of this section iden-
tifies the parts of the CFR that define 
emission standards and other require-
ments for particular types of engines. 
In this part 1065, we refer to each of 
these other parts generically as the 
‘‘standard-setting part.’’ For example, 
40 CFR part 1051 is always the stand-
ard-setting part for snowmobiles. Fol-
low the standard-setting part if it dif-
fers from this part. 

(e) For equipment subject to this 
part and regulated under equipment- 
based or vehicle-based standards, inter-
pret the term ‘‘engine’’ in this part to 
include equipment and vehicles(see 40 
CFR 1068.30). 

EFFECTIVE DATE NOTE: At 69 FR 39260, June 
29, 2004, § 1065.1 was amended by revising 
paragraph (a) and removing and reserving 
paragraph (b)(6), effective Aug. 30, 2004. For 
the convenience of the user, the revised text 
is set forth as follows: 

§ 1065.1 Applicability. 
(a) This part describes the procedures that 

apply to testing that we require for the fol-
lowing engines or for equipment using the 
following engines: 

(1) Large nonroad spark-ignition engines 
we regulate under 40 CFR part 1048. 

(2) Vehicles that we regulate under 40 CFR 
part 1051 (i.e., recreational SI vehicles) that 
are regulated based on engine testing. See 40 
CFR part 1051 to determine which vehicles 
may be certified based on engine test data. 

(3) Land-based nonroad compression-igni-
tion engines we regulate under 40 CFR part 
1039. 

* * * * * 

§ 1065.5 Overview of test procedures. 
(a) Some of the provisions of this 

part do not apply to all types of en-
gines. For example, measurement of 
particulate matter is generally not re-
quired for spark-ignition engines. See 
the standard-setting part to determine 
which provisions in this part may not 
apply. Before using this part’s proce-
dures, read the standard-setting part to 
answer at least the following ques-
tions: 

(1) How should I warm up the test en-
gine before measuring emissions? Do I 
need to measure cold-start emissions 
during this warm-up segment of the 
duty cycle? 

(2) Do I measure emissions while the 
warmed-up engine operates over a 
steady-state schedule, a transient 
schedule, or both? 

(3) What are the speed and load 
points of the test cycle(s)? 

(4) Which exhaust constituents do I 
need to measure? 

(5) Does testing require full-flow di-
lute sampling? Is raw sampling accept-
able? Is partial-flow dilute sampling 
acceptable? 

(6) Do any unique specifications 
apply for test fuels? 

(7) What maintenance steps may I do 
before or between tests on an emission- 
data engine? 

(8) Do any unique requirements apply 
to stabilizing emission levels on a new 
engine? 

(9) Do any unique requirements apply 
to testing conditions, such as ambient 
temperatures or pressures? 

(10) Are there special emission stand-
ards that affect engine operation and 
ambient conditions? 

(11) Are there different emission 
standards that apply to field testing 
under normal operation? 

(b) The following table shows how 
this part divides testing specifications 
into subparts: 

This subpart... Describes these specifications or proce-
dures... 

Subpart A ............. General provisions for test procedures. 

Subpart B ............. Equipment for testing. 

Subpart C ............ Fuels and analytical gases for testing. 

Subpart D ............ How to calibrate test equipment. 

VerDate May<21>2004 09:11 Jul 29, 2004 Jkt 203169 PO 00000 Frm 00649 Fmt 8010 Sfmt 8010 Y:\SGML\203169T.XXX 203169T



650 

40 CFR Ch. I (7–1–04 Edition) § 1065.10 

This subpart... Describes these specifications or proce-
dures... 

Subpart E ............. How to prepare engines for testing, in-
cluding service accumulation. 

Subpart F ............. How to test for emissions. 

Subpart G ............ How to calculate emission levels from 
measured data. 

Subpart H ............ [Reserved]. 

Subpart I .............. How to measure emissions from engines 
fueled with an oxygenated fuel such 
as methanol or ethanol. 

Subpart J ............. How to do field testing of in-use vehicles 
and equipment. 

Subpart K ............. Definitions, abbreviations, and other ref-
erence information that apply to emis-
sion testing. 

§ 1065.10 Other test procedures. 

(a) Your testing. These test procedures 
apply for all testing that you do to 
show compliance with emission stand-
ards, with a few exceptions listed in 
this section. 

(b) Our testing. These test procedures 
generally apply for testing that we do 
to determine if your engines comply 
with applicable emission standards. We 
may conduct other testing as allowed 
by the Act. 

(c) Exceptions. You may be allowed or 
required to use test procedures other 
than those specified in this part in the 
following cases: 

(1) The test procedures in this part 
are intended to produce emission meas-
urements equivalent to those that 
would result from measuring emissions 
during in-use operation using the same 
engine configuration installed in a 
piece of equipment. If good engineering 
judgment indicates that use of the pro-
cedures in this part for an engine 
would result in measurements that are 
not representative of in-use operation 
of that engine, you must notify us. If 
we determine that using these proce-
dures would result in measurements 
that are significantly unrepresentative 
and that changing the procedures will 
result in more representative measure-
ments and not decrease the stringency 
of emission standards, we will specify 
changes to the procedures. In your no-
tification to us, you should recommend 
specific changes you think are nec-
essary. 

(2) You may ask to use emission data 
collected using other test procedures, 
such as those of the California Air Re-
sources Board or the International Or-
ganization for Standardization. We will 
allow this only if you show us that 
these data are equivalent to data col-
lected using our test procedures. 

(3) You may ask to use alternate pro-
cedures that produce measurements 
equivalent to those from the specified 
procedures. If you send us a written re-
quest showing your procedures are 
equivalent, and we agree that they are 
equivalent, we will allow you to use 
them. You may not use an alternate 
procedure until we approve them, ei-
ther by: telling you directly that you 
may use this procedure; or issuing 
guidance to all manufacturers, which 
allows you to use the alternate proce-
dure without additional approval. 

(4) You may ask to use special test 
procedures if your engine cannot be 
tested under the specified procedures 
(for example, your engine cannot oper-
ate on the specified transient cycle). In 
this case, tell us in writing why you 
cannot satisfactorily test your engines 
using this part’s procedures and ask to 
use a different approach. We will ap-
prove your special test procedures if we 
determine they would produce emission 
measurements that are representative 
of those that would result from meas-
uring emissions during in-use oper-
ation. You may not use special proce-
dures until we approve them. 

(5) The standard-setting part may 
contain other specifications for test 
procedures that apply for your engines. 
In cases where it is not possible to 
comply with both the test procedures 
in those parts and the test procedures 
in this part, you must comply with the 
test procedures specified in the stand-
ard-setting part. Those other parts 
may also allow you to deviate from the 
test procedures of this part for other 
reasons. 

EFFECTIVE DATE NOTE: At 69 FR 39260, June 
29, 2004, § 1065.10 was amended by revising 
paragraph (c)(3), effective Aug. 30, 2004. For 
the convenience of the user, the revised text 
is set forth as follows: 

§ 1065.10 Other test procedures. 

* * * * * 
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(c) * * * 
(3) You may ask to use alternate proce-

dures that produce measurements equivalent 
to those from the specified procedures. If you 
send us a written request showing your pro-
cedures are equivalent, and we agree that 
they are equivalent, we will allow you to use 
them. You may not use an alternate proce-
dure until we approve them, either by: tell-
ing you directly that you may use this pro-
cedure; or issuing guidance to all manufac-
turers, which allows you to use the alternate 
procedure without additional approval. You 
may use the statistical procedures specified 
in 40 CFR 86.1306–07(d) to demonstrate 
equivalence, except that you test for equal 
variances by performing the F-test as fol-

lows, instead of the method specified in 
§ 86.1306–07(d)(5)(iv)(C): 

(i) Form the F ratio: F = (Asd/Rsd) 2. 

Where: 

Asd = the standard deviation of measure-
ments with the alternate system. 

Rsd = the standard deviation of measure-
ments with the reference system. 

(ii) F must be less than the critical t value, 
Fcrit, at a 90% confidence interval for ‘‘n- 
1’’ degrees of freedom. 

(iii) The following table lists 90% confidence- 
interval Fcrit values for n–1 degrees of 
freedom. Note that nA represents the 
number of alternate system samples, 
while nR represents the number of ref-
erence system samples: 
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* * * * * 

§ 1065.15 Engine testing. 

(a) This part describes the procedures 
for performing exhaust emission tests 
on engines that must meet emission 
standards. 

(b) Generally, you must test an en-
gine while operating it on a laboratory 
dynamometer over a prescribed se-
quence. (Subpart J of this part de-
scribes in-use testing of engines in-
stalled in vehicles or equipment.) You 
need to sample and analyze the exhaust 
gases generated during engine oper-
ation to determine the concentration 
of the regulated pollutants. 

(c) Concentrations are converted into 
units of grams of pollutant per kilo-
watt-hour (g/kW-hr) or similar units 
for comparison to emission standards. 
If the applicable emission standards 
are expressed as g/bhp-hr, references in 
this part to kW should generally be in-
terpreted to mean horsepower. 

§ 1065.20 Limits for test conditions. 

(a) Unless specified elsewhere in this 
chapter, you may conduct tests to de-
termine compliance with duty-cycle 
emission standards at ambient tem-
peratures of 20–30° C (68–86° F), ambient 
pressures of 600–775 mm Hg, and any 
ambient humidity level. 

(b) Follow the standard-setting part 
for ambient conditions when testing to 
determine compliance with not-to-ex-
ceed or other off-cycle emission stand-
ards. 

(c) For engine testing in a labora-
tory, you may heat, cool, and/or dehu-
midify the dilution air before it enters 
the CVS. 

(d) For engine testing in a labora-
tory, if the barometric pressure ob-
served while generating the maximum- 
torque curve changes by more than 25 
mm Hg from the value measured when 
you started mapping, you must remap 
the engine. Also, to have a valid test, 
the average barometric pressure ob-
served during the exhaust emission 
test must be within 25 mm Hg of the 
average observed during the maximum 
torque curve generation (see § 1065.510). 

Subpart B—Equipment and 
Analyzers 

§ 1065.101 Overview. 
This subpart describes equipment and 

analyzers for measuring emissions. 
Subpart D of this part describes how to 
calibrate these devices and subpart C of 
this part defines the accuracy and pu-
rity specifications of analytical gases. 

§ 1065.105 Dynamometer and engine 
equipment specifications. 

(a) The engine dynamometer system 
must be able to control engine torque 
and speed simultaneously over the ap-
plicable test cycles within the accura-
cies specified in § 1065.530. If your dyna-
mometer cannot meet the accuracy re-
quirements in § 1065.530, you must get 
our approval before using it. For tran-
sient testing, issue command set points 
for engine torque and speed at 5 Hz or 
greater (10 Hz recommended). Record 
feedback engine torque and speed at 
least once every second during the test. 
In addition to these general require-
ments, make sure your engine or 
dynamometer’s readout signals for 
speed and torque meet the following 
accuracies for all testing: 

(1) Engine speed readout must be ac-
curate to within ±2 percent of the abso-
lute standard value. A 60-tooth (or 
greater) wheel in combination with a 
common mode rejection frequency 
counter is considered an absolute 
standard for engine or dynamometer 
speed. 

(2) Engine flywheel torque readout 
must meet one of the two following 
standards for accuracy: 

(i) Within ±3 percent of the NIST true 
value torque (as defined in § 1065.315). 

(ii) The following accuracies: 

If the full-scale torque value 
is... 

Engine flywheel torque read-
out must be within... 

T ≤ 550 ft-lbs. ........................ ±2.5 ft-lbs. of NIST true 
value. 

550 < T ≤ 1050 ft-lbs. ............ ±5.0 ft-lbs. of NIST true 
value. 

T > 1050 ft-lbs. ±10.0 ft-lbs. of NIST true 
value. 

(3) Option: You may use internal dy-
namometer signals (such as armature 
current) to measure torque if you can 
show that the engine flywheel torque 
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during the test cycle conforms to para-
graph (b)(2) of this section. Your meas-
urements must compensate for in-
creased or decreased flywheel torque 
because of the armature’s inertia dur-
ing accelerations and decelerations in 
the test cycle. 

(b) To verify that the test engine has 
followed the test cycle correctly, col-
lect the dynamometer or engine read-
out signals for speed and torque so you 
can statistically correlate the engine’s 
actual performance with the test cycle 
(see § 1065.530). Normally, to do this, 
you would convert analog signals from 
the dynamometer or engine into digital 
values for computer storage, but all 
conversions must meet two criteria: 

(1) Speed values used to evaluate cy-
cles must be accurate to within 2 per-
cent of the readout value for dyna-
mometer or engine speed. 

(2) Engine flywheel torque values 
used to evaluate cycles must be accu-
rate to within 2 percent of the readout 
value for dynamometer or engine 
flywheel torque. 

(c) You may combine the tolerances 
in paragraphs (a) and (b) of this section 
if you use the root mean square (RMS) 
method and refer accuracies of the 
RMS values to absolute-standard or 
NIST true values. 

(1) Speed values used to evaluate cy-
cles must be accurate to within ±2.8 
percent of the absolute standard val-
ues, as defined in paragraph (a)(1) of 
this section. 

(2) Engine flywheel torque values 
used to evaluate cycles must be accu-
rate to within ±3.6 percent of NIST true 
values, as determined in § 1065.315. 

§ 1065.110 Exhaust gas sampling sys-
tem; spark-ignition (SI) engines. 

(a) General. The exhaust gas sampling 
system described in this section is de-
signed to measure the true mass of gas-
eous emissions in the exhaust of SI en-
gines. (If the standard-setting part re-
quires determination of THCE or 
NMHCE for your engine, then see sub-
part I of this part for additional re-
quirements.) Under the constant-vol-
ume sampler (CVS) concept, you must 
measure the total volume of the mix-
ture of exhaust and dilution air and 
collect a continuously proportioned 
volume of sample for analysis. You 

must control flow rates so that the 
ratio of sample flow to CVS flow re-
mains constant. You then determine 
the mass emissions from the sample 
concentration and total flow over the 
test period. 

(1) Do not let the CVS or dilution air 
inlet system artificially lower exhaust 
system backpressure. To verify proper 
backpressures, measure pressure in the 
raw exhaust immediately upstream of 
the inlet to the CVS. Continuously 
measure and compare the static pres-
sure of the raw exhaust observed dur-
ing a transient cycle—with and with-
out the CVS operating. Static pressure 
measured with the CVS system oper-
ating must remain within ±5 inches of 
water (1.2 kPa) of the static pressure 
measured when disconnected from the 
CVS, at identical moments in the test 
cycle. (Note: We will use sampling sys-
tems that can maintain the static pres-
sure to within ±1 inch of water (0.25 
kPa) if your written request shows that 
this closer tolerance is necessary.) This 
requirement serves as a design speci-
fication for the CVS/dilution air inlet 
system, and should be performed as 
often as good engineering practice dic-
tates (for example, after installing an 
uncharacterized CVS, adding an un-
known inlet restriction on the dilution 
air, or otherwise altering the system). 

(2) The system for measuring tem-
perature (sensors and readout) must 
have an accuracy and precision of ±3.4° 
F (±1.9° C). The temperature measuring 
system for a CVS without a heat ex-
changer must respond within 1.50 sec-
onds to 62.5 percent of a temperature 
change (as measured in hot silicone 
oil). For a CVS with a heat exchanger, 
there is no specific requirement for re-
sponse time. 

(3) The system for measuring pres-
sure (sensors and readout) must have 
an accuracy and precision of ±3 mm Hg 
(0.4 kPa). 

(4) The flow capacity of the CVS 
must be large enough to keep water 
from condensing in the system. You 
may dehumidify the dilution air before 
it enters the CVS. You also may heat 
or cool the air if three conditions exist: 

(i) The air (or air plus exhaust gas) 
temperature does not exceed 250° F 
(121° C). 
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(ii) You calculate the CVS flow rate 
necessary to prevent water condensa-
tion based on the lowest temperature 
in the CVS before sampling. (We rec-
ommend insulating the CVS system 
when you use heated dilution air.) 

(iii) The dilution ratio is high enough 
to prevent condensation in bag samples 
as they cool to room temperature. 

(5) Bags for collecting dilution air 
and exhaust samples must be big 
enough for samples to flow freely. 

(6) The general CVS sample system 
consists of a dilution air filter (op-
tional) and mixing assembly, cyclone 
particulate separator (optional), a sam-
ple line for the bag sample or other 

sample lines a dilution tunnel, and as-
sociated valves and sensors for pressure 
and temperature. Except for the sys-
tem to sample hydrocarbons from two- 
stroke engines, the temperature of the 
sample lines must be more than 3° C 
above the mixture’s maximum dew 
point and less than 121° C. We rec-
ommend maintaining them at 113 ± 8° 
C. For the hydrocarbon sampling sys-
tem with two-stroke engines, the tem-
perature of the sample lines should be 
maintained at 191 ± 11° C. A general 
schematic of the SI sampling system is 
shown in Figure 1065.110–1, which fol-
lows: 
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(b) Steady-state testing. Constant pro-
portional sampling is required through-

out transient testing, but is not re-
quired throughout steady-state testing. 
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Steady-state testing requires that you 
draw a proportional sample for each 
test mode, but you may sample in dif-
ferent proportions for different test 
modes, as long as you know the ratio of 
the sample flow to total flow during 
each test mode. This allowance means 
that you may use simpler flow control 
systems for steady-state testing than 
are shown in Figure 1065.110–1 of this 
section. 

(c) Configuration variations. Since var-
ious configurations can produce equiv-
alent results, you need not conform ex-
actly to the drawings in this subpart. 
You may use other components—such 
as instruments, valves, solenoids, 
pumps and switches—to provide more 
information and coordinate the compo-
nents’ functions. Based on good engi-
neering judgment, you may exclude 
other components that are not needed 
to maintain accuracy on some systems. 

(d) CFV–CVS component description. 
The flow characteristics of a Critical- 
Flow Venturi, Constant-Volume Sam-
pler (CFV–CVS) are governed by the 
principles of fluid dynamics associated 
with critical flow. The CFV system is 
commonly called a constant-volume 
system (CVS) even though the mass 
flow varies. More properly, they are 
constant-proportion sampling systems, 
because small CFVs in each of the sam-
ple lines maintains proportional sam-
pling while temperatures vary. This 
CFV maintains the mixture’s flow rate 
at choked flow, which is inversely pro-
portional to the square root of the gas 
temperature, and the system computes 
the actual flow rate continuously. Be-
cause pressures and temperatures are 
the same at all venturi inlets, the sam-
ple volume is proportional to the total 
volume. The CFV–CVS sample system 
uses critical flow venturis for the bag 
sample or other sample lines (these are 
shown in the figure as flow control 
valves) and a critical flow venturi for 
the dilution tunnel. All venturis must 
be maintained at the same tempera-
ture. 

(e) EFC–CVS component description. 
The electronic flow control-CVS (EFC– 
CVS) system for sampling is identical 
to the CFV system described in para-
graph (b) of this section, except that it 
adds electronic flow controllers (in-
stead of sampling venturis), a subsonic 

venturi and an electronic flow con-
troller for the CVS (instead of the crit-
ical flow venturi), metering valves, and 
separate flow meters (optional) to to-
talize sample flow volumes. The EFC 
sample system must conform to the 
following requirements: 

(1) The system must meet all the re-
quirements in paragraph (b) of this sec-
tion. 

(2) The ratio of sample flow to CVS 
flow must not vary by more than ±5 
percent from the test’s setpoint. 

(3) Sample flow totalizers must meet 
the accuracy specifications in § 1065.150. 
You may obtain total volumes from 
the flow controllers, with our advance 
approval, if you can show they meet 
these accuracies. 

(f) Component description, PDP–CVS. 
The positive-displacement pump-CVS 
(PDP–CVS) system for sampling is 
identical to the CFV system described 
in paragraph (b) of this section, except 
for the following changes: 

(1) Include a heat exchanger. 
(2) Use positive-displacement pumps 

for the CVS flow and sampling-system 
flow. You do not need sampling 
venturis or a venturi for the dilution 
tunnel. All pumps must operate at a 
constant flow rate. 

(3) All pumps must operate at a 
nominally constant temperature. 
Maintain the gas mixture’s tempera-
ture—measured at a point just ahead of 
the positive-displacement pump (and 
after the heat exchanger for the main 
CVS pump)—within ±10° F (±5.6° C) of 
the average operating temperature ob-
served during the test. (You may esti-
mate the average operating tempera-
ture from the temperatures observed 
during similar tests.) The system for 
measuring temperature (sensors and 
readout) must have an accuracy and 
precision of ±3.4° F (1.9° C), and re-
sponse time consistent with good engi-
neering judgment. 

(g) Mixed systems. You may combine 
elements of paragraphs (d), (e), and (f) 
consistent with good engineering judg-
ment. For example, you may control 
the CVS flow rate using a CFV, and 
control sample flow rates using elec-
tronic flow controllers. 
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§ 1065.115 Exhaust gas sampling sys-
tem; compression-ignition engines. 

Use one of the following systems and 
procedures to measure emissions from 
compression-ignition engines: 

(a) Full-flow dilution sampling as 
specified in 40 CFR 86.1310. 

(b) Raw-gas sampling during steady- 
state tests as specified in 40 CFR 89.412 
through 89.418. 

(c) Partial-flow sampling for meas-
uring gaseous emission constituents 
during steady-state tests as specified in 
40 CFR 89.112(c). 

[69 FR 39260, June 29, 2004] 

EFFECTIVE DATE NOTE: At 69 FR 39260, June 
29, 2004, text is added to § 1065.115, effective 
Aug. 30, 2004. 

§ 1065.120 Raw sampling. [Reserved] 

§ 1065.125 Analyzers (overview/general 
response characteristics). 

(a) General. The following sections 
and subparts describe the specifica-
tions for analyzers and analytical 
equipment: 

(1) The analyzers for measuring hy-
drocarbon, NOX, CO, and CO2 emission 
concentrations are specified in 
§ 1065.130 through § 1065.140. 

(2) The analytical equipment for 
measuring particulate emissions is 
specified in Subpart H of this part. 

(3) The analytical equipment for 
measuring emissions of oxygenated 
compounds (for example, methanol) is 
specified in Subpart I of this part. 

(4) The analytical equipment for 
measuring in-use emissions is specified 
in Subpart J of this part. 

(b) Response time. Analyzers must 
have the following response character-
istics: 

(1) For steady-state testing and tran-
sient testing with bag sample analysis, 
the analyzer must reach at least 90 per-
cent of its final response within 5.0 sec-
onds after any step change to the input 
concentration at or above 80 percent of 
full scale. 

(2) For transient testing with contin-
uous measurement, the analyzer must 
reach at least 90 percent of its final re-
sponse within 1.0 second after any step 
change to the input concentration at 
or above 80 percent of full scale. 

(c) Precision and noise. Analyzers 
must meet the following characteris-
tics for precision and noise: 

(1) Precision must be no worse than 
±1 percent of full-scale concentration 
for each range used above 155 ppm (or 
ppmC), or ±2 percent for each range 
used below 155 ppm (or ppmC). For this 
paragraph (c)(1), we define precision as 
2.5 times the standard deviation of 10 
repetitive responses to a given calibra-
tion or span gas. 

(2) Peak-to-peak response to zero and 
calibration or span gases over any 10- 
second period must be no more than 2 
percent of full-scale chart deflection on 
all ranges used. 

(d) Drift. Analyzers must meet speci-
fications for zero-response and span 
drift. 

(1) The zero-response drift during one 
hour must be less than 2 percent of 
full-scale chart deflection on the low-
est range used. Zero-response is the 
mean response, including noise, to a 
zero-gas during a 30-second interval. 

(2) The span drift during one hour 
must be less than 2 percent of full-scale 
chart deflection on the lowest range 
used. Span is the difference between 
the span-response and the zero-re-
sponse. Span-response is the mean re-
sponse, including noise, to a span gas 
during a 30-second interval. 

(e) Calibration. See subpart D of this 
part for specifications to calibrate ana-
lyzers. 

§ 1065.130 Hydrocarbon analyzers. 

This section describes the require-
ments for flame ionization detectors 
(FIDs) used to measure hydrocarbons. 

(a) Fuel the FID with a mixture of 
hydrogen in helium and calibrate it 
using propane. 

(b) If you use a heated FID (required 
only for diesels and two-stroke, spark- 
ignition engines), keep the tempera-
ture 191 ±11° C). 

(c) Use an overflow sampling system 
for heated continuous FIDs. (In an 
overflow system excess zero gas or span 
gas spills out of the probe when you are 
doing zero or span checks.) 

(d) Do not premix the FID fuel and 
burner air. 

(e) Make sure the FID meets accu-
racy and precision specifications in 
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ISO 8178–1 (incorporated by reference in 
§ 1065.1010). 

§ 1065.135 NOX analyzers. 

This section describes the require-
ments for chemiluminescent detectors 
(CLD) used to measure NOX. Good engi-
neering practice may require the use of 
other detectors. 

(a) A CLD must meet the following 
requirements: 

(1) Make sure your CLD meets the ac-
curacy and precision specifications in 
ISO 8178–1 (incorporated by reference in 
§ 1065.1010). 

(2) The NO to NO2 converter must 
have an efficiency of at least 90 per-
cent. 

(3) Use an overflow sampling system 
for continuous CLDs. (In an overflow 
system excess zero gas or span gas 
spills out of the probe when you are 
doing zero or span checks.) 

(4) You do not need a heated CLD to 
test spark-ignition engines. 

(b) Using CLDs is generally accept-
able even though they measure only 
NO and NO2, since conventional en-
gines do not emit significant amounts 
of other NOX species. 

§ 1065.140 CO and CO2 analyzers. 

This section describes the require-
ments for non-dispersive infrared ab-
sorption detectors (NDIR) to measure 
CO and CO2. 

(a) The NDIR must meet the applica-
ble accuracy and precision specifica-
tions of ISO 8178–1 (incorporated by ref-
erence in § 1065.1010). 

(b) The NDIR must meet the applica-
ble quench and interference require-
ments of ISO 8178–1 (incorporated by 
reference in § 1065.1010). 

§ 1065.145 Smoke meters. [Reserved] 

§ 1065.150 Flow meters. 

(a) Flow meters must have accuracy 
and precision of ±2 percent of point or 
better and be traceable to NIST stand-
ards. 

(b) You may correct flow measure-
ments for temperature or pressure, if 
your temperature and pressure meas-
urements have accuracy and precision 
of ±2 percent of point or better (abso-
lute). 

§ 1065.155 Temperature and pressure 
sensors. 

(a) Except where we specify other-
wise in this part, must meet the appli-
cable accuracy and precision specifica-
tions of ISO 8178–1 (incorporated by ref-
erence in § 1065.1010). 

(b) Use good engineering judgment to 
design and operate your temperature 
and pressure measuring systems to 
minimize delays in response time and 
avoid hysteresis. 

Subpart C—Test Fuels and 
Analytical Gases 

§ 1065.201 General requirements for 
test fuels. 

(a) For all emission tests, use test 
fuels meeting the specifications in this 
subpart, unless the standard-setting 
part directs otherwise. For any service 
accumulation on a test engine, if we do 
not specify a fuel, use the specified test 
fuel or a fuel typical of what you would 
expect the engine to use in service. 

(b) We may require you to test the 
engine with each type of fuel it can use 
(for example, gasoline and natural gas). 

(c) If you will produce engines that 
can run on a type of fuel (or mixture of 
fuels) that we do not specify in this 
subpart, we will allow you to test with 
fuel representing commercially avail-
able fuels of that type. However, we 
must approve your fuel’s specifications 
before you may use it for emission 
testing. 

(d) You may use a test fuel other 
than those we specify in this subpart if 
you do all of the following: 

(1) Show that it is commercially 
available. 

(2) Show that your engines will use 
only the designated fuel in service. 

(3) Show that operating the engines 
on the fuel we specify would increase 
emissions or decrease durability. 

(4) Get our written approval before 
you start testing. 

(e) We may allow you to use other 
test fuels (for example, California 
Phase 2 gasoline) if they do not affect 
the demonstration of compliance. 

§ 1065.205 Test fuel specifications for 
distillate diesel fuel. 

(a)(1) There are three grades of #2 
diesel fuel specified for use as a test 
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fuel. See the standard-setting part to 
determine which grade to use. If the 
standard-setting part does not specify 
which grade to use, use good engineer-

ing judgment to select the grade that 
represents the fuel on which the en-
gines will operate in use. The three 
grades are specified as follows: 

Item ASTM test 
method No.1 

Ultra low 
sulfur Low sulfur High sulfur 

(i) Cetane Number ........................ .................................... D 613 40–50 40–50 40–50 
(ii) Cetane Index ............................ .................................... D 976 40–50 40–50 40–50 
(iii) Distillation range: 

(A) IBP ............................ °C ............................... D 86 171–204 171–204 171–204 
(B) 10 pct. point .............. °C ............................... D 86 204–238 204–238 204–238 
(C) 50 pct. point .............. °C ............................... D 86 243–282 243–282 243–282 
(D) 90 pct. point .............. °C ............................... D 86 293–332 293–332 293–332 
(E) EP ............................. °C ............................... D 86 321–366 321–366 321–366 

(iv) Gravity ..................................... °API ........................... D 287 32–37 32–37 32–37 
(v) Total sulfur ............................... ppm ............................ D 2622 7–15 300–500 2000–4000 
(vi) Hydrocarbon composition: 

Aromatics, minimum. 
(Remainder shall be 
paraffins, naphthenes, 
and olefins).

pct .............................. D 5186 10 10 10 

(vii) Flashpoint, min ....................... °C ............................... D 93 54 54 54 
(viii) Viscosity ................................ centistokes ................. D 445 2.0–3.2 2.0–3.2 2.0–3.2 

1 All ASTM standards are incorporated by reference in § 1065.1010. 

(2) [Reserved] 
(b) There are no specifications for #1 

diesel fuel. See § 1065.201(d) if your en-
gines are designed to operate only on 
#1 diesel fuel. 

[69 FR 39260, June 29, 2004] 

EFFECTIVE DATE NOTE: At 69 FR 39260, June 
29, 2004, text was added to § 1065.205, effective 
Aug. 30, 2004. 

§ 1065.210 Test fuel specifications for 
gasoline. 

Gasoline used as a test fuel must 
meet the following specifications: 

(a) Unless the standard-setting part 
requires testing with fuel appropriate 
for low temperatures, use gasoline test 
fuels meeting the specifications in the 
following table: 

TABLE 1 OF § 1065.210—GENERAL TEST-FUEL SPECIFICATIONS FOR GASOLINE 

Item Procedure 1 Value 

Distillation Range: 
1. Initial boiling point, °C ............................................................ ASTM D 86–01 23.9–35.02 

2. 10% point, °C ........................................................................ ASTM D 86–01 48.9–57.2 

3.50% point, °C .......................................................................... ASTM D 86–01 93.3–110.0 

4. 90% point, °C ........................................................................ ASTM D 86–01 148.9–162.8 

5. End point, °C (maximum) ...................................................... ASTM D 86–01 212.8. 

Hydrocarbon composition: 
1. Olefins, volume % ................................................................. ASTM D 1319–02 10 maximum 

2. Aromatics, volume % ............................................................. ASTM D 1319–02 35 maximum 

3. Saturates ............................................................................... ASTM D 1319–02 Remainder 

Lead (organic), g/liter ............................................................................... ASTM D 3237–97 0.013 maximum 

Phosphorous, g/liter ................................................................................. ASTM D 3231–02 0.0013 maximum 

Sulfur, weight % ....................................................................................... ASTM D 1266–98 0.008 maximum 

Volatility (Reid Vapor Pressure), kPa ...................................................... ASTM D 323–99a 60.0 to 63.4.2,3 

1All ASTM standards are incorporated by reference in § 1065.1010. 
2For testing at altitudes above 1 219 m, the specified volatility range is 52 to 55 kPa (7.5 to 8.0) and the specified initial boiling 

point range is 23.9° to 40.6° C. 
3For testing unrelated to evaporative emissions, the specified range is 55 to 63 kPa (8.0 to 9.1 psi). 
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(b) If the standard-setting part re-
quires testing with fuel appropriate for 
low temperatures, use gasoline test 

fuels meeting the specifications in the 
following table: 

TABLE 2 OF § 1065.210—LOW-TEMPERATURE TEST-FUEL SPECIFICATIONS FOR GASOLINE 

Item Procedure 1 Value 

Distillation Range: 
1. Initial boiling point, °C ............................................................ ASTM D 86–01 24.4–35.6. 

2. 10% point, °C ........................................................................ ASTM D 86–01 36.7–47.8. 

3. 50% point, °C ........................................................................ ASTM D 86–01 81.7–101.1. 

4. 90% point, °C ........................................................................ ASTM D 86–01 157.8–174.4. 

5. End point, °C (maximum) ...................................................... ASTM D 86–01 211.7. 

Hydrocarbon composition: 
1. Olefins, volume % ................................................................. ASTM D 1319–02 17.5 maximum. 

2. Aromatics, volume % ............................................................. ASTM D 1319–02 30.4 maximum. 

3. Saturates ............................................................................... ASTM D 1319–02 Remainder. 

Lead (organic), g/liter ............................................................................... ASTM D 3237–97 0.013 maximum. 

Phosphorous, g/liter ................................................................................. ASTM D 3231–02 0.005 maximum. 

Sulfur, weight % ....................................................................................... ASTM D 1266–98 0.08 maximum. 

Volatility (Reid Vapor Pressure), kPa ...................................................... ASTM D 323–99a 11.2—11.8 psi. 

1All ASTM standards are incorporated by reference in § 1065.1010. 

(c) Use gasoline test fuel with octane 
values that represent commercially 
available fuels for the appropriate ap-
plication. 

[67 FR 68347, Nov. 8, 2002; 67 FR 72724, Dec. 6, 
2002] 

§ 1065.215 Test fuel specifications for 
natural gas. 

(a) Natural gas used as a test fuel 
must meet the specifications in the fol-
lowing table: 

TABLE 1 OF § 1065.215—TEST-FUEL SPECIFICATIONS FOR NATURAL GAS 

Item Procedure1 Value 
(mole percent) 

1. Methane ............................................................................................... ASTM D 1945–96 87.0 minimum. 
2. Ethane .................................................................................................. ASTM D 1945–96 5.5 maximum. 
3. Propane ................................................................................................ ASTM D 1945–96 1.2 maximum. 
4. Butane .................................................................................................. ASTM D 1945–96 0.35 maximum. 
5. Pentane ................................................................................................ ASTM D 1945–96 0.13 maximum. 
6. C6 and higher ...................................................................................... ASTM D 1945–96 0.1 maximum. 
7. Oxygen ................................................................................................. ASTM D 1945–96 1.0 maximum. 
8. Inert gases (sum of CO2 and N2) ........................................................ ASTM D 1945–96 5.1 maximum. 

1All ASTM standards are incorporated by reference in § 1065.1010. 

(b) At ambient conditions, the fuel 
must have a distinctive odor detectable 
down to a concentration in air of not 
more than one-fifth of the lower flam-
mability limit. 

§ 1065.220 Test fuel specifications for 
liquefied petroleum gas. 

(a) Liquefied petroleum gas used as a 
test fuel must meet the specifications 
in the following table: 
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TABLE 1 OF § 1065.220—TEST-FUEL SPECIFICATIONS FOR LIQUEFIED PETROLEUM GAS 

Item Procedure 1 Value 

1. Propane ................................................................... ASTM D 2163–91 85.0 vol. percent minimum. 

2. Vapor pressure at 38° C ......................................... ASTM D 1267–02 or 
2598–02 2 

14 bar maximum. 

3. Volatility residue (evaporated temp., 35° C) ........... ASTM D 1837–02 –38° C maximum. 

4. Butanes ................................................................... ASTM D 2163–91 5.0 vol. percent maximum. 

5. Butenes ................................................................... ASTM D 2163–91 2.0 vol. percent maximum. 

6. Pentenes and heavier ............................................. ASTM D 2163–91 0.5 vol. percent maximum. 

7. Propene ................................................................... ASTM D 2163–91 10.0 vol. percent maximum. 

8. Residual matter (residue on evap. of 100 ml oil 
stain observ.).

ASTM D 2158–02 0.05 ml maximum pass.3 

9. Corrosion, copper strip ............................................ ASTM D 1838–91 No. 1 maximum. 

10. Sulfur ..................................................................... ASTM D 2784–98 80 ppm maximum. 

11. Moisture content .................................................... ASTM D 2713–91 pass. 

1 All ASTM standards are incorporated by reference in § 1065.1010. 
2 If these two test methods yield different results, use the results from ASTM D 1267–02. 
3 The test fuel must not yield a persistent oil ring when you add 0.3 ml of solvent residue mixture to a filter paper in 0.1 ml in-

crements and examine it in daylight after two minutes (see ASTM D 2158–02). 

(b) At ambient conditions, the fuel 
must have a distinctive odor detectable 
down to a concentration in air of not 
over one-fifth of the lower flamma-
bility limit. 

§ 1065.240 Lubricating oils. 
Lubricating oils you use to comply 

with this part must be commercially 
available and represent the oil that 
will be used with your in-use engines. 

§ 1065.250 Analytical gases. 

Analytical gases that you use to 
comply with this part must meet the 
accuracy and purity specifications of 
this section. You must record the expi-
ration date specified by the gas sup-
plier and may not use any gas after the 
expiration date. 

(a) Pure gases. Use the ‘‘pure gases’’ 
shown in the following table: 

TABLE 1 OF § 1065.250—CONCENTRATION LIMITS FOR PURE GASES 

Gas type 
Maximum contaminant concentrations 

Oxygen content 
Organic carbon Carbon monoxide Carbon dioxide Nitric oxide (NO) 

Purified Nitrogen ... 1 ppmC ................ 1 ppm .................. 400 ppm .............. 0.1 ppm ............... NA. 

Purified Oxygen ..... NA ........................ NA ........................ NA ........................ NA ........................ 99.5–100.0%. 

Purified Synthetic 
Air, or Zero- 
Grade Air.

1 ppmC ................ 1 ppm .................. 400 ppm .............. 0.1 ppm ............... 18–21%. 

(b) Fuel for flame ionization detectors. 
Use a hydrogen-helium mixture as the 
fuel. Make sure the mixture contains 40 
± 2 percent hydrogen and no more than 
1 ppmC of organic carbon or 400 ppm of 
CO2. 

(c) Calibration and span gases. Apply 
the following provisions to calibration 
and span gases: 

(1) Use the following gas mixtures, as 
applicable, for calibrating and span-
ning your analytical instruments: 

(i) Propane in purified synthetic air. 
You may ask us to allow you to use 
propane in purified nitrogen for high 
concentrations of propane. 

(ii) CO in purified nitrogen. 
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(iii) NO and NO2 in purified nitrogen 
(the amount of NO2 in this calibration 
gas must not exceed 5 percent of the 
NO content). 

(iv) Oxygen in purified nitrogen. 
(v) CO2 in purified nitrogen. 
(vi) Methane in purified synthetic 

air. 
(2) The calibration gases in para-

graph (c)(1) of this section must be 
traceable to within one percent of 
NIST gas standards or other gas stand-
ards we have approved. Span gases in 
paragraph (c)(1) of this section must be 
accurate to within two percent of true 
concentration, where true concentra-
tion refers to NIST gas standards, or 
other gas standards we have approved. 
Record concentrations of calibration 
gas as volume percent or volume ppm. 

(3) You may use gases for species 
other than those in paragraph (c)(1) of 
this section (such as methanol in air 
gases used to determine response fac-
tors), as long as they meet the fol-
lowing criteria: 

(i) They are traceable to within ±2 
percent of NIST gas standards or other 
standards we have approved. 

(ii) They remain within ±2 percent of 
the labeled concentration. Show this 
by measuring quarterly with a preci-
sion of ±2 percent (two standard devi-
ations) or by using another method we 
approve. You may take multiple meas-
urements. If the true concentration of 
the gas changes by more than two per-
cent, but less than ten percent, you 
may relabel the gas with the new con-
centration. 

(4) You may generate calibration and 
span gases using precision blending de-
vices (gas dividers) to dilute gases with 
purified nitrogen or with purified syn-
thetic air. Make sure the mixing device 
produces a concentration of blended 
calibration gases that is accurate to 
within ± 1.5 percent. To do so, you must 
know the concentration of primary 
gases used for blending to an accuracy 
of at least ± 1 percent, traceable to 
NIST gas standards or other gas stand-
ards we have approved. For each cali-
bration incorporating a blending de-
vice, verify the blending accuracy be-
tween 15 and 50 percent of full scale. 
You may optionally check the blending 
device with an instrument that is lin-
ear by nature (for example, using NO 

gas with a CLD). Adjust the instru-
ment’s span value with the span gas 
connected directly to it. Check the 
blending device at the used settings to 
ensure that the difference between 
nominal values and measured con-
centrations at each point stays within 
± 0.5 percent of the nominal value. 

(d) Oxygen interference gases. Gases to 
check oxygen interference are mix-
tures of oxygen, nitrogen, and propane. 
The oxygen concentration must be 20– 
22 percent and the propane concentra-
tion must be 50–90 percent of the max-
imum value in the most typically used 
FID range. Independently measure the 
concentration of total hydrocarbons 
plus impurities by chromatographic 
analysis or by dynamic blending. 

Subpart D—Analyzer and 
Equipment Calibrations 

§ 1065.301 Overview. 
Calibrate all analyzers and equip-

ment at least annually, but make the 
actual frequency consistent with good 
engineering judgment. We may estab-
lish other guidelines as appropriate. 
Calibrate following specifications in 
one of three sources: 

(a) Recommendations from the man-
ufacturer of the analyzers or equip-
ment. 

(b) 40 CFR part 86, subpart F or sub-
part N. 

(c) 40 CFR part 90, subparts D and E, 
as applicable. 

§ 1065.305 International calibration 
standards. 

(a) You may ask to use international 
standards for calibration. 

(b) You need not ask for approval to 
use standards that have been shown to 
be traceable to NIST standards. 

§ 1065.310 CVS calibration. 
Use the procedures of 40 CFR 86.1319– 

90 to calibrate the CVS. 

[69 FR 39261, June 29, 2004] 

EFFECTIVE DATE NOTE: At 69 FR 39261, June 
29, 2004, text was added to § 1065.310, effective 
Aug. 30, 2004. 

§ 1065.315 Torque calibration. 
You must use one of two techniques 

to calibrate torque: the lever-arm 

VerDate May<21>2004 09:11 Jul 29, 2004 Jkt 203169 PO 00000 Frm 00663 Fmt 8010 Sfmt 8010 Y:\SGML\203169T.XXX 203169T



664 

40 CFR Ch. I (7–1–04 Edition) § 1065.401 

dead-weight or the transfer technique. 
You may use other techniques if you 
show they are equally accurate. The 
NIST ‘‘true value’’ torque is defined as 
the torque calculated by taking the 
product of an NIST traceable weight or 
force and a sufficiently accurate hori-
zontal distance along a lever arm, cor-
rected for the lever arm’s hanging 
torque. 

(a) The lever-arm dead-weight tech-
nique involves placing known weights 
at a known horizontal distance from 
the torque-measuring device’s center of 
rotation. You need two types of equip-
ment: 

(1) Calibration weights. This technique 
requires at least six calibration 
weights for each range of torque-meas-
uring device used. Equally space the 
weights and make sure each one is 
traceable to NIST weights. You also 
may use weights certified by a U.S. 
state government’s bureau of weights 
and measures. If your laboratory is 
outside the U.S., see § 1065.305 for infor-
mation about using non-NIST stand-
ards. You may account for effects of 
changes in gravitational constant at 
the test site. 

(2) Lever arm. This technique also re-
quires a lever arm at least 20 inches 
long. Make sure the horizontal dis-
tance from the torque-measurement 
device’s centerline to the point where 
you apply the weight is accurate to 
within ±0.10 inches. You must balance 
the arm or know its hanging torque to 
within ±0.1 ft-lbs. 

(b) The transfer technique involves 
calibrating a master load cell (dyna-
mometer case load cell). You may cali-
brate the master load cell with known 
calibration weights at known hori-
zontal distances. Or you may use a hy-
draulically actuated, precalibrated, 
master load cell and then transfer this 
calibration to the device that measures 
the flywheel torque. The transfer tech-
nique involves three main steps: 

(1) Precalibrate a master load cell or 
calibrate it following paragraph (a)(1) 
of this section. Use known weights 
traceable to NIST with the lever arms 
specified in paragraph (b)(2) of this sec-
tion. Run or vibrate the dynamometer 
during this calibration to reduce static 
hysteresis. 

(2) Use lever arms at least 20 inches 
long. The horizontal distances from the 
master load cell’s centerline to the 
dynamometer’s centerline and to the 
point where you apply weight or force 
must be accurate to within ±0.10 
inches. Balance the arms or know their 
net hanging torque to within ±0.1 ft-lbs. 

(3) Transfer calibration from the case 
or master load cell to the torque-meas-
uring device with the dynamometer op-
erating at a constant speed. Calibrate 
the torque-measurement device’s read-
out to the master load cell’s torque 
readout at a minimum of six loads 
spaced about equally across the full 
useful ranges of both measurement de-
vices. (Good engineering practice re-
quires that both devices have about the 
same useful ranges of torque measure-
ment.) Transfer the calibration so it 
meets the accuracy requirements in 
§ 1065.105(a)(2) for readouts from the 
torque-measurement device. 

Subpart E—Engine Selection, 
Preparation, and Service Ac-
cumulation 

§ 1065.401 Selecting a test engine. 

While all engine configurations with-
in a certified engine family must com-
ply with the applicable standards in 
the standard-setting part, you are not 
required to test each configuration for 
certification. 

(a) Select for testing according to the 
following guidance the engine configu-
ration within the engine family that is 
most likely to exceed an emission 
standard: 

(1) Test the engine that we specify, 
whether we do this through general 
guidance or give you specific instruc-
tions. 

(2) If we do not tell you which engine 
to test, follow any instructions in the 
standard-setting part. 

(3) If we do not tell you which engine 
to test and the standard-setting part 
does not include specifications for se-
lecting test engines, use good engineer-
ing judgment to select the engine con-
figuration within the engine family 
that is most likely to exceed an emis-
sion standard. 

(b) In the absence of other informa-
tion, the following characteristics are 
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appropriate to consider when selecting 
the engine to test: 

(1) Maximum fueling rates. 
(2) Maximum in-use engine speed 

(governed or ungoverned, as applica-
ble). 

(3) Highest sales volume. 
(c) We may select any engine con-

figuration within the engine family for 
our testing. 

§ 1065.405 Preparing and servicing a 
test engine. 

(a) If you are testing an emission- 
data engine for certification, make 
sure you have built it to represent pro-
duction engines. 

(b) Run the test engine, with all 
emission-control systems operating, 
long enough to stabilize emission lev-
els. If you accumulate 50 hours of oper-
ation, you may consider emission lev-
els stable without measurement. 

(c) Do not service the test engine be-
fore you stabilize emission levels, un-
less we approve other maintenance in 
advance. This prohibition does not 
apply to your recommended oil and fil-
ter changes for newly produced en-
gines, or to idle-speed adjustments. 

(d) Select engine operation for accu-
mulating operating hours on your test 
engines to represent normal in-use op-
eration for the engine family. 

(e) If you need more than 50 hours to 
stabilize emission levels, record your 
reasons and the method you use to do 
this. Give us these records if we ask for 
them. 

EFFECTIVE DATE NOTE: At 69 FR 39261, June 
29, 2004, § 1065.405 is amended by revising 
paragraph (b), effective Aug. 30, 2004. For the 
convenience of the user, the revised text is 
set forth as follows: 

§ 1065.405 Preparing and servicing a test en-
gine. 

* * * * * 

(b) Run the test engine, with all emission- 
control systems operating, long enough to 
stabilize emission levels. 

(1) For SI engines, if you accumulate 50 
hours of operation, you may consider emis-
sion levels stable without measurement. 

(2) For CI engines, if you accumulate 125 
hours of operation, you may consider emis-
sion levels stable without measurement. 

* * * * * 

§ 1065.410 Service limits for stabilized 
test engines. 

(a) After you stabilize the test en-
gine’s emission levels, you may do 
scheduled maintenance, other than 
during emission testing, as the stand-
ard-setting part specifies. 

(b) You may not do any unscheduled 
maintenance to the test engine or its 
emission-control system or fuel system 
without our advance approval. Un-
scheduled maintenance includes ad-
justing, repairing, removing, disassem-
bling, cleaning, or replacing the test 
engine. We may approve routine main-
tenance that is not scheduled such as 
maintaining the proper oil level. 

(1) We may approve other unsched-
uled maintenance if all of the following 
occur: 

(i) You determine that a part failure 
or system malfunction (or the associ-
ated repair) does not make the engine 
unrepresentative of production engines 
in the field and does not require any-
one to access the combustion chamber. 

(ii) Something clearly malfunctions 
(such as persistent misfire, engine 
stall, overheating, fluid leakage, or 
loss of oil pressure) and needs mainte-
nance or repair. 

(iii) You give us a chance to verify 
the extent of the malfunction before 
you do the maintenance. 

(2) If we determine that a part’s fail-
ure or a system’s malfunction (or the 
associated repair) has made the engine 
unrepresentative of production en-
gines, you may no longer use it as a 
test engine. 

(3) You may not do unscheduled 
maintenance based on emission meas-
urements from the test engine. 

(4) Unless we approve otherwise in 
advance, you may not use equipment, 
instruments, or tools to identify bad 
engine components unless you specify 
they should be used for scheduled 
maintenance on production engines. In 
this case, if they are not generally 
available, you must also make them 
available at dealerships and other serv-
ice outlets. 

(c) If you do maintenance that might 
affect emissions, you must completely 
test the engine for emissions before 
and after the maintenance, unless we 
waive this requirement. 
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(d) If your test engine has a major 
mechanical failure that requires you to 
take it apart, you may no longer use it 
as a test engine. 

§ 1065.415 Durability demonstration. 
If the standard-setting part requires 

durability testing, you must accumu-
late service in a way that represents 
how you expect the engine to operate 
in use. You may accumulate service 
hours using an accelerated schedule, 
such as through continuous operation. 

(a) Maintenance. The following limits 
apply to the maintenance that we 
allow you to do on test engine: 

(1) You may perform scheduled main-
tenance that you recommend to opera-
tors, but only if it is consistent with 
the standard-setting part’s restric-
tions. 

(2) You may perform additional 
maintenance only if we approve it in 
advance, as specified in § 1065.410(b). 

(3) If your test engine has a major 
mechanical failure that requires you to 
take it apart, you may no longer use it 
as a test engine. 

(b) Emission measurements. You must 
measure emissions following two main 
requirements: 

(1) Perform emission tests to deter-
mine deterioration factors consistent 
with good engineering judgment. Even-
ly space any tests between the first and 
last test points throughout the dura-
bility period. 

(2) Perform emission tests following 
the provisions of this part and the 
standard-setting part. 

Subpart F—Running an Emission 
Test 

§ 1065.501 Overview of the engine dy-
namometer test procedures. 

(a) The engine dynamometer test 
procedure measures brake-specific 
emissions of hydrocarbons (total and 
nonmethane, as applicable), carbon 
monoxide, and oxides of nitrogen. To 
perform this test procedure, you first 
dilute exhaust emissions with ambient 
air and collect a continuous propor-
tional sample for analysis, then ana-
lyze the composite samples (either in 
bags after the test or continuously dur-
ing the test). The general test proce-
dure consists of a test cycle made of 

one or more segments (check the 
standard-setting part for specific cy-
cles): 

(1) Either a cold-start cycle (where 
you measure emissions) or a warm-up 
cycle (where you do not measure emis-
sions). 

(2) A hot-start transient test (some 
test cycles may omit engine starting 
from the ‘‘hot-start’’ cycle). 

(3) A steady-state test. 
(b) Measure power using the 

dynamometer’s feedback signals for 
torque and speed. The power measure-
ment produces a brake kilowatt-hour 
value that allows you to calculate 
brake-specific emissions (see Subpart G 
of this part). 

(c) Prepare engines for testing con-
sistent with § 1065.10(c)(1) and according 
to the following provisions: 

(1) When you test an engine or oper-
ate it for service accumulation, use the 
complete engine with all emission-con-
trol devices installed and functioning. 

(2) Install the fan for any air-cooled 
engine (if applicable). 

(3) You may install accessories such 
as an oil cooler, alternators, and air 
compressors or simulate their loading 
if they are typical of in-use operation. 
Apply this loading during all testing 
operations, including mapping. 

(4) You may install a production-type 
starter on the engine. 

(5) Cool the engine in a way that will 
maintain its operating temperatures 
including the intake air, oil, water 
temperatures about the same as they 
would be during normal operation. You 
may use auxiliary fans if necessary. 
You may use rust inhibitors and lubri-
cation additives, up to the levels that 
the additive manufacturer rec-
ommends. You may also use antifreeze 
mixtures and other coolants typical of 
those approved for use by the manufac-
turer. 

(6) Use representative exhaust and 
air-intake systems. Make sure the ex-
haust restriction is 80 to 100 percent of 
the recommended maximum specified 
exhaust restriction and the air inlet re-
striction is between that of a clean fil-
ter and the maximum restriction speci-
fication. As the manufacturer, you are 
liable for emission compliance from 
the minimum in-use restrictions to the 
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maximum restrictions you specify for 
that particular engine. 

§ 1065.510 Engine mapping proce-
dures. 

(a) Torque map. Map your engine’s 
torque while it is mounted on the dy-
namometer. Use the torque curve re-
sulting from the mapping to convert 
the normalized torque values in the en-
gine cycle to actual torque values for 
the test cycle. Make sure the speed 
ranges at least from the warm no-load 
idle speed to 105 percent of the max-
imum test speed. Because you deter-
mine the maximum test speed from the 
torque map, you may have to perform 
a preliminary torque map to determine 
the full mapping range. You may per-
form this preliminary torque map 
while the engine warms up. To map the 
engine, do the following things in se-
quence: 

(1) Warm up the engine so oil and 
water temperatures (on an absolute 
scale such as the Kelvin scale) vary by 
less than two percent for two minutes; 
or until the thermostat opens if the en-
gine-coolant system includes a thermo-
stat. 

(2) Operate the engine at the warm 
no-load idle speed. 

(3) Fully open the throttle. 
(4) While maintaining wide-open 

throttle and full-load, keep the engine 
at minimum speed for at least 15 sec-
onds. Record the average torque during 
the last 5 seconds. 

(5) In increments of 100±20 rpm, deter-
mine the maximum torque curve for 
the full speed range. Hold each test 
point for 15 seconds and record the av-
erage torque over the last 5 seconds. 
You may use larger increments for en-
gines with maximum test speed over 
4000 rpm, as long as you include at 
least 40 points and space them evenly. 

(6) Fit all data points recorded with a 
cubic spline, Akima, or other technique 
we approve in advance. The resultant 
curve must be accurate to within ±1.0 
ft-lbs. of all recorded engine torques. 

(b) Torque map with continual engine 
speed sweep. In place of paragraphs 
(a)(1) through (a)(4) of this section, you 
may do a continual sweep of engine 
speed. While operating at wide-open 
throttle, increase the engine speed at 
an average rate of 8±1 rpm/sec over the 

full speed range. You may use higher 
sweeping rates for naturally-aspirated 
engines, in accordance with good engi-
neering judgment. Record speed and 
torque points at a rate of at least one 
point per second. Connect all points 
generated under this approach by lin-
ear interpolation. 

(c) Alternate mapping. You may use 
other mapping techniques if you be-
lieve those in paragraphs (a) and (b) of 
this section are unsafe or unrepre-
sentative for any engine or engine fam-
ily. These alternate techniques must 
satisfy the intent of the specified map-
ping procedures—to determine the 
maximum available torque at all en-
gine speeds that occur during the test 
cycles. Report deviations from this sec-
tion’s mapping techniques for reasons 
of safety or representativeness. In no 
case, however, may you use descending 
continual sweeps of engine speed for 
governed or turbocharged engines. 

(d) Replicate tests. You need not map 
an engine before every test, but you do 
need to remap the engine in any of the 
following situations: 

(1) Good engineering judgment deter-
mines that an unreasonable amount of 
time has passed since the last map. 

(2) The barometric pressure before 
the test begins has changed more than 
25 mm Hg from the average barometric 
pressure observed during the map. 

(3) The engine has undergone phys-
ical changes or recalibration that 
might affect its performance. 

(e) Power map. Where applicable, gen-
erate a power map using the procedures 
this section specifies for torque maps. 
You may generate the power map di-
rectly or convert the torque map to a 
power map using engine speeds. The 
power map is also called a lug curve. 

(f) Cycles based only on torque/power at 
maximum test speed. If the applicable 
test cycle for your engine does not re-
quire map information for engine 
speeds other than the maximum test 
speed, you may make the following 
simplifications: 

(1) You need not perform the entire 
torque or power map, as long as you 
map the engines for speeds between 75 
and 105 percent of the maximum test 
speed. 
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(2) You need not remap an engine ac-
cording to paragraph (d) of this sec-
tion. You need only verify the max-
imum torque or power at maximum 
test speed. 

§ 1065.515 Test cycle generation. 

(a) Denormalizing test cycles. The 
standard-setting parts establish the ap-
plicable test cycles consisting of sec-
ond-by-second specifications for nor-
malized torque and speed for transient 
cycles, or modal specifications for nor-
malized torque and speed (or power and 
speed) for steady-state cycles. You 
must denormalize these values to get 
actual torque and speed for your en-
gine. 

(1) Torque is normalized to a max-
imum-torque value. Check the stand-
ard-setting part to see if it is normal-
ized based on the maximum torque at 
the given speed or based on the max-
imum torque for all speeds. To 
denormalize the torque values in the 
cycle, use the engine’s maximum- 
torque point or its torque map 
(§ 1065.510 describes how to generate the 
torque map). 

(2) Power is normalized to a max-
imum-power value. Check the stand-
ard-setting part to see if it is normal-
ized based on the maximum power at 
the given speed or based on the max-
imum power for all speeds. To 
denormalize the power values in the 
cycle, use the engine’s maximum- 
power point or its power map (§ 1065.510 
describes how to generate the power 
map). 

(3) To denormalize speed, use the fol-
lowing equation: 

Actual engine speed = (0.01) × (%engine 
speed) × (Maximum test speed—warm 
idle speed) + warm idle speed 

(4) Paragraph (d) of this section de-
scribes how to calculate maximum test 
speed. 

(b) Example of denormalizing a test 
points. For an engine with maximum 
test speed of 3800 rpm and warm idle 
speed of 600 rpm, denormalize the fol-
lowing test point: percent engine speed 
= 43, percent torque = 82. 

(1) Calculate actual engine speed. The 
following equation applies for this ex-
ample: 

Actual engine speed = (0.01) × (43) × 
(3800¥600) + 600 = 1976 rpm. 

(2) Determine actual torque. Determine 
the maximum observed torque at 1976 
rpm from the maximum torque curve. 
Then multiply this value (for example, 
358 ft-lbs.) by 0.82. The resulting actual 
torque is 294 ft-lbs. 

(c) Cold-start enhancement devices. If 
an engine has a properly operating 
automatic enhancement device for cold 
starts, let it override the zero-percent 
speed specified in the test cycles. 

(d) Maximum test speed. For constant- 
speed engines, maximum test speed is 
the same as the engine’s maximum op-
erating speed in use. Maximum test 
speed for variable-speed engines occurs 
on the lug curve at the point farthest 
from the origin on a plot of power vs. 
speed. To find this speed, follow three 
main steps: 

(1) Generate the lug curve. Before test-
ing an engine for emissions, generate 
data points for maximum measured 
brake power with varying engine speed 
(see § 1065.510). These data points form 
the lug curve. 

(2) Normalize the lug curve. To nor-
malize the lug curve, do three things: 

(i) Identify the point (power and 
speed) on the lug curve where max-
imum power occurs. 

(ii) Normalize the power values of the 
lug curve—divide them by the max-
imum power and multiply the resulting 
values by 100. 

(iii) Normalize the engine speed val-
ues of the lug curve—divide them by 
the speed at which maximum power oc-
curs and multiply the resulting values 
by 100. 

(3) Determine maximum test speed. Cal-
culate the maximum test speed from 
the following speed-factor analysis: 

(i) For a given power-speed point, the 
speed factor is the normalized distance 
to the power-speed point from the zero- 
power, zero-speed point. Compute the 
speed factor’s value: 

Speed factor = (power) (speed)2 2+
(ii) Determine the maximum value of 

speed factors for all the power-speed 
data points on the lug curve. Maximum 
test speed is the speed at which the 
speed factor’s maximum value occurs. 
Note that this maximum test speed is 
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the 100-percent speed point for normal-
ized transient duty cycles. 

(e) Intermediate test speed. Determine 
intermediate test speed with the fol-
lowing provisions: 

(1) If peak torque speed is 60 to 75 
percent of the maximum test speed, the 
intermediate speed point is at that 
same speed. 

(2) If peak torque speed is less than 60 
percent of the maximum test speed, the 
intermediate speed point is at 60 per-
cent of maximum test speed. 

(3) If peak torque speed is greater 
than 75 percent of the maximum test 
speed, the intermediate speed point is 
at 75 percent of maximum test speed. 

§ 1065.520 Engine starting, restarting, 
and shutdown. 

Unless the standard-setting part 
specifies otherwise, follow the steps in 
this section to start and shut down the 
test engine: 

(a) Engine starting. Start the engine 
according to the manufacturer’s rec-
ommended starting procedure in the 
owner’s manual, using either a produc-
tion starter motor or the dynamom-
eter. Use the dynamometer to crank 
(or motor) the engine at the typical in- 
use cranking speed with a fully charged 
battery (nominal speed ±10 percent), 
accelerating the engine to cranking 
speed in the same time it would take 
with a starter motor (nominal ±0.5 sec-
onds). Stop motoring by the dynamom-
eter within one second of starting the 
engine. The cycle’s free-idle period be-
gins when you determine that the en-
gine has started. 

(1) If the engine does not start after 
15 seconds of cranking, stop cranking 
and determine the reason it failed to 
start. While diagnosing the problem, 
turn off the device that measures gas 
flow (or revolution counter) on the con-
stant-volume sampler (and all integra-
tors when measuring emissions con-
tinuously). Also, turn off the constant- 
volume sampler or disconnect the ex-
haust tube from the tailpipe. If failure 
to start is an operational error, re-
schedule the engine for testing (this 
may require soaking the engine if the 
test requires a cold-start). 

(2) If longer cranking times are nec-
essary, you may use them instead of 
the 15-second limit, as long as the own-

er’s manual and the service-repair 
manual describe the longer cranking 
times as normal. 

(3) If an engine malfunction causes a 
failure to start, you may correct it in 
less than 30 minutes and continue the 
test. Reactivate the sampling system 
at the same time cranking begins. 
When the engine starts, begin the tim-
ing sequence. If an engine malfunction 
causes a failure to start, and you can-
not restart the engine, the test is void. 

(b) Engine stalling. Respond to engine 
stalling as follows: 

(1) If the engine stalls during the 
warm-up period, the initial idle period 
of test, or the steady-state segment, 
you may restart the engine imme-
diately using the appropriate starting 
procedure and continue the test. 

(2) If the engine stalls at any other 
time, the test is void. 

(c) Engine shutdown. Shut the engine 
down according to the manufacturer’s 
specifications. 

§ 1065.525 Engine dynamometer test 
run. 

Take the following steps for each 
test: 

(a) Prepare the engine, dynamom-
eter, and sampling system. Change fil-
ters or other replaceable items and 
check for leaks as necessary. 

(b) If you are using bag samples, con-
nect evacuated sample-collection bags 
to the collection system for the dilute 
exhaust and dilution air sample. 

(c) Attach the CVS to the engine’s 
exhaust system any time before start-
ing the CVS. 

(d) Start the CVS (if not already 
started), the sample pumps, the engine 
cooling fans, and the data-collection 
system. Before the test begins, preheat 
the CVS’s heat exchanger (if used) and 
the heated components of any contin-
uous sampling systems to designated 
operating temperatures. 

(e) Adjust the sample flow rates to 
the desired levels and set to zero the 
devices in the CVS that measure gas 
flow. The venturi design fixes the sam-
ple flow rate in a CFV–CVS. 

(f) Start the engine if engine starting 
is not part of the test cycle, as speci-
fied in the standard-setting part. 
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(g) Run the test cycle specified in the 
standard-setting part and collect the 
test data. 

(h) As soon as practical after the test 
cycle is complete, analyze the bag sam-
ples. 

§ 1065.530 Test cycle validation cri-
teria. 

(a) Steady-state emission testing. Make 
sure your engine’s speeds and loads 
stay within ±2 percent of the set point 
during the sampling period. 

(b) Transient emission testing performed 
by EPA. Emission tests must meet the 
specifications of this paragraph (b). 
Otherwise, they do not comply with 
the test cycle requirements of the 
standard-setting part, unless we deter-
mine the cause of the failure to meet 
these specifications is related to the 
engine rather than the test equipment. 

(1) Shifting feedback signals. The time 
lag between the feedback and ref-
erence-cycle values may bias results. 
To reduce this effect, you may advance 
or delay the entire sequence of engine- 
speed and torque-feedback signals with 
respect to the reference sequence for 
speed and torque. If you shift the feed-
back signals, you must shift speed and 
torque the same amount in the same 
direction. 

(2) Calculating brake kilowatt-hour 
emissions. Calculate brake kilowatt- 
hour emissions for each pair of feed-
back values recorded for engine speed 
and torque. Also calculate the ref-
erence brake kilowatt-hour for each 

pair of reference values for engine 
speed and torque. Calculate to five sig-
nificant figures. 

(3) Performing regression-line analysis. 
Perform regression analysis to cal-
culate validation statistics as follows: 

(i) Perform linear regressions of feed-
back value on reference value for 
speed, torque, and brake power on 1 Hz 
data after the feedback shift has oc-
curred (see paragraph (b)(1) of this sec-
tion). Use the method of least squares, 
with the best-fit equation having the 
form: 

y = mx + b 

Where: 

y = The feedback (actual) value of speed 
(rpm), torque (ft-lbs.), or brake power. 

m = Slope of the regression line. 
x = The reference value (speed, torque, or 

brake power). 
b = The y-intercept of the regression line. 

(ii) Calculate the standard error of 
estimate (SE) of y on x and the coeffi-
cient of determination (r2) for each re-
gression line. 

(iii) For a valid test, make sure the 
feedback cycle’s integrated brake kilo-
watt-hour is within 5 percent of the 
reference cycle’s integrated brake kilo-
watt-hour. Also, ensure that the slope, 
intercept, standard error, and coeffi-
cient of determination meet the cri-
teria in the following table (you may 
delete individual points from the re-
gression analyses, consistent with good 
engineering judgment): 

TABLE 1 OF § 1065.530—STATISTICAL CRITERIA FOR VALIDATING TEST CYCLES 

Speed Torque Power 

1. Slope of the regression line 
(m).

0.980 to 1.020 ........................ 0.880 to 1.030 ........................ 0.880 to 1.030. 

2. Y intercept of the regression 
line (b).

b ≤ 40 rpm ........................... b ≤ 5.0 percent of maximum 
torque from power map.

b ≤ 3.0 percent of maximum 
torque from power map. 

3. Standard error of the esti-
mate of Y on X (SE).

100 rpm .................................. 15 percent of maximum 
torque from power map.

10 percent of maximum 
power from power map. 

4. Coefficient of determination 
(r2).

r2 ≥ 0.970 ............................... r2 ≥ 0.900 ............................... r2 ≥ 0.900. 

(c) Transient testing performed by man-
ufacturers. Emission tests that meet 
the specifications of paragraph (b) of 
this section satisfy the standard-set-
ting part’s requirements for test cy-

cles. You may ask to use a dynamom-
eter that cannot meet those specifica-
tions, consistent with good engineering 
practice. We will approve your request 
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as long as using the alternate dyna-
mometer does not affect your ability to 
show that you comply with all applica-
ble emission standards. 

EFFECTIVE DATE NOTE: At 69 FR 39261, June 
29, 2004, § 1065.530 is amended by revising 
paragraph (b)(3)(iii) and adding paragraphs 
(d) and (e), effective Aug. 30, 2004. For the 
convenience of the user, the revised text is 
set forth as follows: 

§ 1065.530 Test cycle validation criteria. 

* * * * * 

(b) * * * 
(3) * * * 
(iii) For a valid test, make sure the feed-

back cycle’s integrated brake kilowatt-hour 
is within 5 percent of the reference cycle’s 
integrated brake kilowatt-hour. Also, ensure 
that the slope, intercept, standard error, and 
coefficient of determination meet the cri-
teria in the following tables (you may delete 
individual points from the regression anal-
yses, consistent with paragraph (e) of this 
section and good engineering judgment): 

TABLE 1 OF § 1065.530.—STATISTICAL CRITERIA FOR VALIDATING TEST CYCLES FOR SPARK-IGNITION 
ENGINES 

Speed Torque Power 

1. Slope of the regression line 
(m).

0.950 to 1.030 ........... 0.830 to 1.030 ............................ 0.880 to 1.030. 

2. Y intercept of the regression 
line (b).

|b| ≤ 50 rpm ............... |b| ≤ 5.0 percent of maximum 
torque from power map.

|b| ≤ 3.0 percent of maximum 
torque from power map. 

3. Standard error of the estimate 
of Y on X (SE).

100 rpm ..................... 15 percent of maximum torque 
from power map.

10 percent of maximum power 
from power map. 

4. Coefficient of determination 
(r 2).

r 2 ≥ 0.970 ................. r 2 ≥ 0.880 ................................... r 2 ≥ 0.900. 

TABLE 2 OF § 1065.530.—STATISTICAL CRITERIA FOR VALIDATING TEST CYCLES FOR COMPRESSION- 
IGNITION ENGINES 

Speed Torque Power 

1. Slope of the regression line 
(m).

0.950 to 1.030 ........... 0.830 to 1.030 (hot); 0.77 to 
1.03 (cold).

0.890 to 1.030 (hot); 0.870 to 
1.030 (cold). 

2. Y intercept of the regression 
line (b).

|b| ≤ 50 rpm ............... |b| ≤ 20 Nm or |b| ≤ 2.0 percent 
of maximum torque from 
power map, whichever is 
greater.

|b| ≤ 4.0 kW or |b| ≤ 3.0 percent 
of maximum torque from 
power map, whichever is 
greater. 

3. Standard error of the estimate 
of Y on X (SE).

100 rpm ..................... 13 percent of maximum torque 
from power map.

8 percent of maximum power 
from power map. 

4. Coefficient of determination 
(r 2).

r 2 ≥ 0.970 ................. r 2 ≥ 0.880 (hot); r 2 ≥ 0.850 
(cold);.

r 2 ≥ 0.910 (hot); r 2 ≥ 0.850 
(cold). 

* * * * * 

(d) Transient testing with constant-speed en-
gines. For constant-speed engines with in-
stalled governor operating over a transient 
duty cycle, the test cycle validation criteria 
in this section apply to engine-torque values 
but not engine-speed values. 

(e) Omissions. You may omit the following 
points from duty cycle statistics calcula-
tions: 

(1) Feedback torque and power during mo-
toring reference commands when operator 
demand is at its minimum. 

(2) Feedback speed and power during idle- 
speed oscillations, if all the following are 
true: 

(i) Reference command is 0% speed and 0% 
torque. 

(ii) Operator demand (i.e., throttle) is at its 
minimum. 

(iii) Absolute value of feedback torque is 
less than the sum of the reference torque 
plus 2% of the maximum mapped torque. 

(3) Feedback power and either speed or 
torque for a given point when approaching 
maximum demand, if all the following are 
true: 

(i) Operator demand (i.e., throttle) is at its 
maximum. 

(ii) Either feedback speed is less than ref-
erence speed or feedback torque is less than 
reference torque, but both are not less than 
their respective reference values. 

(4) Feedback power and either speed or 
torque for a given point, when approaching 
minimum demand, if all the following are 
true: 

(i) Operator demand (i.e., throttle) is at its 
minimum. 

(ii) Either feedback speed is greater than 
105% of reference speed or feedback torque is 
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greater than 105% of reference torque, but 
both are not greater than these values. 

Subpart G—Data Analysis and 
Calculations 

§ 1065.601 Overview. 

This subpart describes how to use the 
responses on the analyzers and other 
meters to calculate final gram per kil-
owatt-hour emission rates. 

NOTE: Volume and density values used in 
these calculations are generally corrected to 
standard conditions of 20°C and 101.3 kPa.) 

§ 1065.605 Required records. 

Retain the following information for 
each test: 

(a) Test number. 
(b) System or device tested (brief de-

scription). 
(c) Date and time of day for each part 

of the test schedule. 
(d) Test results. 
(e) Operator’s name. 
(f) Engine: ID number, manufacturer, 

model year, emission standards, engine 
family, basic engine description, fuel 
system, engine code, and idle speed, as 
applicable. 

(g) Dynamometer: Dynamometer 
identification, records to verify com-
pliance with the duty cycle require-
ments of the test. 

(h) Gas analyzers: Analyzer bench 
identification, analyzer ranges, record-
ings of analyzer output during zero, 
span, and sample readings. 

(i) Recorder charts: Test number, 
date, identification, operator’s name, 
and identification of the measurements 
recorded. 

(j) Test cell barometric pressure, am-
bient temperature, and humidity as re-
quired. (Some test systems may re-
quire continuous measurements; others 
may require a single measurement, or 
measurements before and after the 
test.) 

(k) Temperatures: Records to verify 
compliance with the ambient tempera-
ture requirements throughout the test 
procedure. 

(l) CFV–CVS: Total dilute exhaust 
volume (Vmix) for each phase of the 
exhaust test. 

(m) PDP–CVS: Test measurements 
for calculating the total dilute exhaust 

volume (Vmix), and the Vmix for each 
phase of the exhaust test. 

(n) The humidity of the dilution air. 
NOTE: If you do not use conditioning col-

umns, this measurement is not necessary. If 
you use conditioning columns and take the 
dilution air from the test cell, you may use 
the ambient humidity for this measurement. 

§ 1065.610 Bag sample analysis. 
(a) Zero the analyzers and obtain a 

stable zero reading. Recheck after 
tests. 

(b) Introduce span gases and set in-
strument gains. To avoid errors, span 
and calibrate at the same flow rates 
used to analyze the test sample. Span 
gases should have concentrations equal 
to 75 to 100 percent of full scale. If gain 
has shifted significantly on the ana-
lyzers, check the calibrations. Show 
actual concentrations on the chart. 

(c) Check zeroes; if necessary, repeat 
the procedure in paragraphs (a) and (b) 
of this section. 

(d) Check flow rates and pressures. 
(e) Measure HC, CO, CO2, and NOX 

concentrations of samples. 
(f) Check zero and span points. If the 

difference is greater than 2 percent of 
full scale, repeat the procedure in para-
graphs (a) through (e) of this section. 

§ 1065.615 Bag sample calculations. 
(a) Calculate the dilution factor. The 

dilution factor is the ratio of the total 
volume of the raw exhaust to the total 
volume of the diluted exhaust. It is cal-
culated as 134,000 divided by the sum of 
the diluted ppmC concentrations of 
carbon-containing compounds in the 
exhaust, as follows: 

DF = 134,000/ 
(CO 2sample+THCsample+COsample), 

Where: 
CO 2sample and COsample are expressed as ppm, 

and THCsample is expressed as ppmC. 

(b) Calculate mass emission rates (g/ 
test) for the transient segment using 
the general equation in paragraph 
(b)(1) of this section: 

(1) The general equation is: 

Emission rate = (total dilute exhaust 
flow volume)(ppm)(density factor)/10 6 

M x = (Vmix)(Ci)(fdi)/106 

Where: 
M x = Mass emission rate in g/test segment. 
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Vmix = Total dilute exhaust flow volume flow 
in m3 per test segment corrected to 20°C 
and 101.3 kPa. 

Ci = The concentration of species i, in ppm or 
ppmC, corrected for background contribu-
tion according to the equation in para-
graph (b)(2) of this section. 

fdi = The density factor for species i. The den-
sity factors are 576.8 g/m3 for THC, 1913 g/ 
m3 for NOX, and 1164 g/m3 for CO. 

(2) The equation to calculate Ci is: 

C i = Csample–Cbackground [1—(1/DF)] 

Where: 
C sample = Concentration of species i in the di-

luted exhaust sample, in ppm or ppmC. 
Cbackground = Concentration of species i in the 

dilution air background sample, in ppm or 
ppmC. 

DF = Dilution factor, as calculated in para-
graph (a) of this section. 

(c) Calculate total brake work (kW– 
hr) done during the emissions sampling 
period of each segment or mode. 

(d) Calculate emissions in g/kW–hr by 
dividing the mass emission rate (g/test 
segment) by the total brake work for 
the test segment. 

(e) Apply deterioration factors or 
other adjustment factors to the brake- 
specific emission rate in paragraph (e) 
as specified in the standard-setting 
part. 

EFFECTIVE DATE NOTE: At 69 FR 39262, June 
29, 2004, § 1065.615 was amended by revising 
paragraphs (c), (d) and (e), effective Aug. 30, 
2004. For the convenience of the user, the re-
vised text is set forth as follows: 

§ 1065.615 Bag sample calculations. 

* * * * * 

(c) Calculate total brake work (kW-hr) 
done during the emissions sampling period of 
each segment or mode and then weight it by 
the applicable test cycle weighting factors. 

(d) Calculate emissions in g/kW-hr by di-
viding the total weighted mass emission rate 
(g/test) by the total cycle-weighted brake 
work for the test. 

(e) Apply deterioration factors or other ad-
justment factors to the brake-specific emis-
sion rate in paragraph (d) of this section, as 
specified in the standard-setting part. 

§ 1065.620 Continuous sample analysis 
and calculations. 

Use the sample analysis procedures 
and calculations of 40 CFR part 86, sub-
part N, for continuous samples. 

[69 FR 39262, June 29, 2004] 

EFFECTIVE DATE NOTE: At 69 FR 39262, June 
29, 2004, § 1065.620 was added to subpart G, ef-
fective Aug. 30, 2004. 

Subpart H—Particulate 
Measurements 

§ 1065.701 Particulate measurements. 

Use the particulate sampling system 
and procedures specified in 40 CFR part 
86, subpart N, to measure particulate 
emissions from compression-ignition 
nonroad engines. 

[69 FR 39262, June 29, 2004] 

EFFECTIVE DATE NOTE: At 69 FR 39262, June 
29, 2004, § 1065.701 was added to subpart G, ef-
fective Aug. 30, 2004. 

Subpart I—Testing With 
Oxygenated Fuels 

§ 1065.801 Applicability. 

(a) This subpart applies for testing 
with oxygenated fuels. Except where 
specified otherwise in the standard-set-
ting part, compliance with this subpart 
is not required for fuels that contain 
less than 25 percent oxygenated com-
pounds by volume. For example, you 
generally would not need to follow the 
requirements of this subpart for tests 
performed using a fuel that was 10 per-
cent ethanol and 90 percent gasoline, 
but you would need to follow these re-
quirements for tests performed using a 
fuel that was 85 percent ethanol and 15 
percent gasoline. 

(b) This subpart specifies sampling 
procedures and calculations that are 
different than those used for non- 
oxygenated fuels. The other test proce-
dures of this part apply for testing 
with oxygenated fuels. 

§ 1065.805 Sampling system. 

(a) Use the sampling procedures spec-
ified in 40 CFR part 86 for methanol 
and formaldehyde to measure alcohols 
and aldehydes in the exhaust. This re-
quires the following: 

(1) Bubbling a sample of the exhaust 
through water to collect the alcohols. 

(2) Passing a sample of the exhaust 
through cartridges impregnated with 
2,4-dinitrophenylhydrazine to measure 
aldehydes. 
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(b) Use good engineering judgment to 
measure other oxygenated compounds 
in the exhaust. 

§ 1065.810 Calculations. 
(a) THCE emissions. (1) Calculate 

THCE emissions as the sum of the mass 
of the nonoxygenated hydrocarbons in 
the exhaust and the carbon-equivalent 
mass of each measured oxygenated spe-
cies in the exhaust. 

(2) Calculate carbon-equivalent mass 
of each measured oxygenated species 
from the following equation: 

Carbon equivalent = 13.8756 × MOC/ 
MWPC 

Where: 
MOC is the mass of the oxygenated com-

pound in the exhaust, and MWPC is the 
molecular weight of compound per carbon 
atom of compound. 

(b) NMHCE emissions. Calculate 
NMHCE emissions as either: 

(1) The sum of the mass of the 
nonoxygenated nonmethane hydro-
carbons in the exhaust and the carbon- 
equivalent mass of each measured 
oxygenated species in the exhaust. 

(2) THCE minus the mass of methane 
in the exhaust. 

(c) Sample calculation. (1) Assume the 
following emissions for a test: 40.00 
grams of nonoxygenated hydrocarbons, 
100.00 grams of ethanol, and 10.00 grams 
of acetaldehyde, and 1.00 gram of form-
aldehyde. 

(2) The carbon-equivalent of the 
masses of oxygenated compounds are: 

(i) 13.8756 × 100.00/(46.068/2) = 60.24 
grams of ethanol. 

(ii) 13.8756 × 10.00/(44.052/2) = 6.30 
grams of acetaldehyde. 

(iii) 13.8756 × 1.00/(30.026) = 0.46 grams 
of formaldehyde. 

(3) THCE = 40.00 + 60.24 + 6.30 + 0.46 = 
107.00 grams per test. 

Subpart J—Field Testing 
§ 1065.901 Applicability. 

(a) The test procedures in this sub-
part measure brake-specific emissions 
from engines while they remain in-
stalled in vehicles or equipment in the 
field. 

(b) These test procedures apply to 
your engines as specified in the stand-
ard-setting part. For example, part 1048 

of this chapter specifies emission 
standard to be used for in-use tests 
conducted in accordance with the pro-
visions of this part. Unless this subpart 
is specifically mentioned in the stand-
ard-setting part, compliance with the 
provisions of this subpart is not re-
quired. 

§ 1065.905 General provisions. 
(a) Unless the standard-setting part 

specifies deviations from the provisions 
of this subpart, testing conducted 
under this subpart must conform to all 
of the provisions of this subpart. 

(b) Testing conducted under this sub-
part may include any normal in-use op-
eration of the engine. 

§ 1065.910 Measurement accuracy and 
precision. 

(a) Measurement systems used for in- 
use testing must be accurate to within 
±5 percent compared to engine dyna-
mometer testing conducted according 
to the test procedures of this part that 
are applicable for your engine. These 
systems must also have a precision of 
±5 percent or better. Determine accu-
racy and precision of an in-use system 
by simultaneously measuring emis-
sions using the engine-dynamometer 
test procedures of this part and the in- 
use system. To have a statistically 
valid sample, measure emissions dur-
ing at least 3 tests each for at least 3 
different engines. You must conduct 
these verification tests using the test 
cycle specified in the standard-setting 
part, unless we approve a different test 
cycle. 

(1) A system must meet the following 
conditions to be considered sufficiently 
accurate: 

(i) The correlation coefficient (r) for 
a least-squares linear fit that includes 
the origin must be 0.95 or higher. 

(ii) The average ratio (for all tests) of 
the emission rate from the in-use sys-
tem divided by the emission rate from 
the dynamometer procedure must be 
0.97 to 1.05. 

(2) For a system to be considered suf-
ficiently precise, the average coeffi-
cient of variance for all engines must 
be 5 percent or less for each pollutant. 

NOTE: Increasing the length of the sam-
pling period may be an effective way to im-
prove precision. 
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(b) Measurement systems that con-
form to the provisions of §§ 1065.915 
through 1065.950 are considered to be in 
compliance with the accuracy and pre-
cision requirements of paragraph (a) of 
this section. 

EFFECTIVE DATE NOTE: At 69 FR 39262, June 
29, 2004, § 1065.910 was revised, effective Aug. 
30, 2004. For the convenience of the user, the 
revised text is set forth as follows: 

§ 1065.910 Measurement accuracy and preci-
sion. 

Measurement systems used for field testing 
have accuracy and precision comparable to 
those of dynamometer testing. Measurement 
systems that conform to the provisions of 
§§ 1065.915 through 1065.950 are deemed to be 
in compliance with the accuracy and preci-
sion requirements of paragraph of this sec-
tion. If you use other field testing measure-
ment systems you need to have documenta-
tion indicating that it is comparable to a dy-
namometer system. 

(a) The two systems must be calibrated 
independently to NIST traceable standards 
or equivalent national standards for this 
comparison. We may approve the use of 
other standards. Calculations of emissions 
results for this test should be consistent 
with the field testing data reduction scheme 
for both the in-use equipment and the dyna-
mometer equipment, and each complete test 
cycle will be considered one ‘‘summing inter-
val’’, Si as defined in the field-testing data 
reduction scheme. 

(b) While other statistical analyses may be 
acceptable, we recommend that the compari-
son be based on a minimum of seven (7) re-
peats of colocated and simultaneous tests. 
Perform this comparison over the applicable 
steady-state and transient test cycles using 
an engine that is fully warmed up such that 
its coolant temperature is thermostatically 
controlled. If there is no applicable transient 
test cycle, use the applicable steady-state 
cycle. Anyone who intends to submit an al-
ternative comparison is encouraged to first 
contact EPA Office of Transportation and 
Air Quality, Assessment and Standards Divi-

sion to discuss the applicant’s intended sta-
tistical analysis. The Division may provide 
further guidance specific to the appropriate 
statistical analysis for the respective appli-
cation. 

(c) The following statistical tests are sug-
gested. If the comparison is paired, it must 
demonstrate that the alternate system 
passes a two-sided, paired t-test. If the test 
is unpaired, it must demonstrate that the al-
ternate system passes a two-sided, unpaired 
t-test. The average of these tests for the ref-
erence system must return results less than 
or equal to the applicable emissions stand-
ard. The t-test is performed as follows, where 
‘‘n’’ equals the number of tests: 

(1) Calculate the average of the in-use sys-
tem results; this is Iavg. 

(2) Calculate the average of the results of 
the system to which the in-use system was 
Referenced; this is Ravg. 

(3) Calculate the ‘‘n-1’’ standard deviations 
for the in-use and reference averages; these 
are Isd and Rsd respectively. Form the F 
ratio: F = (Isd/Rsd) 2. F must be less than the 
critical F value, Fcrit at a 95% confidence 
interval for ‘‘n-1’’ degrees of freedom. Table 1 
of this section lists 95% confidence interval 
Fcrit values for n-1 degrees of freedom. Note 
that nA represents the number of alternate 
system samples, while nR represents the 
number of reference system samples. 

(4) For an unpaired comparison, calculate 
the t-value: 

t unpaired = (Iavg ¥ Ravg)/((Isd
2 +Rsd

2)/n)1⁄2 

(5) For a paired comparison, calculate the 
‘‘n-1’’ standard deviation (squared) of the dif-
ferences, di, between the paired results, 
where ‘‘i’’ represents the ith test of n number 
of tests: 

S D
2 = (Sdi

2 ¥ ((Sdi)2/n))/(n-1) 

(6) For a paired comparison, calculate the 
t-value: 

tpaired = (Iavg ¥ Ravg)/(SD
2/n)1⁄2 

(d) The absolute value of t must be less 
than the critical t value, t crit at a 95% con-
fidence interval for ‘‘n-1’’ degrees of freedom. 
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TABLE 2 OF § 1065.910.—95% CONFIDENCE 
INTERVAL CRITICAL T VALUES FOR T-TEST 

n-1 tcrit 

6 ......................................................................... 2.45 
7 ......................................................................... 2.36 
8 ......................................................................... 2.31 
9 ......................................................................... 2.26 
10 ....................................................................... 2.23 
11 ....................................................................... 2.20 
12 ....................................................................... 2.18 
13 ....................................................................... 2.16 
14 ....................................................................... 2.14 
15 ....................................................................... 2.13 
16 ....................................................................... 2.12 
17 ....................................................................... 2.11 
18 ....................................................................... 2.10 
19 ....................................................................... 2.09 
20 ....................................................................... 2.09 

§ 1065.915 Equipment specifications 
for SI engines. 

This section describes equipment you 
may use to measure in-use emissions. 
You may use other equipment and 
measurement systems that conform to 
the requirements of §§ 1065.905 and 
1065.910. 

(a) The primary components of the 
in-use measurement system are a mass 
air flow sensor, a portable FID, a 
zirconia-based NOX sensor, a zirconia- 
based air/fuel ratio sensor, and a port-
able NDIR analyzer. 

(1) The mass air flow sensor must 
meet the requirements of § 1065.930. 

(2) The portable FID must meet the 
requirements of § 1065.935. 

(3) The NOX and air/fuel sensors must 
meet the requirements of § 1065.940 

(4) The NDIR analyzer must meet the 
requirements of § 1065.945. 

(b) You must measure the following 
parameters continuously at a rate of 3 
Hz or higher and store the data elec-
tronically: 

(1) THC, NOX, CO concentrations. 
(2) Mass air-fuel ratio. 
(3) Intake air flow rate. 
(4) Engine speed. 
(5) Parameters used to calculate 

torque. 
(c) You must minimize sample line 

length for any analyzers that require a 
physical sample be drawn from the ex-
haust to the analyzer (i.e., THC and CO 
analyzers). You must draw these sam-
ples at a constant flow rate. In no case 
may you use any combination of sam-
ple line length and sample flow rate 
that would require more than 10 sec-
onds for the analyzer to reach 90 per-

cent of its final response after a step 
change to the input concentration at 
the opening of the sample probe. For 
residence time delays between 1 and 10 
seconds, you must correct the measure-
ments to be consistent with the data 
for engine speed, torque, and air in-
take. You may also correct other meas-
urements with less than delays less 
than 1 second. 

(d) You may insert the sample probes 
and sensors into the exhaust pipe, or 
mount them in an exhaust extension 
that is connected to the exhaust pipe 
with negligible leaking. Place the sam-
ple probes and sensors close enough to 
the center line of the exhaust pipe to 
minimize boundary layer effects from 
the wall. 

§ 1065.920 Equipment setup and test 
run for SI engines. 

This section describes how to set up 
the equipment specified in § 1065.915, 
and how to use it to measure in-use 
emissions from SI engines. 

(a) Inspect the vehicle or equipment 
to determine whether it meets any ap-
plicable requirements of the standard- 
setting part. This may include require-
ments related to model year, accumu-
lated hours of operation, fuel specifica-
tions, maintenance history, engine 
temperatures, etc. 

(b) Perform calibrations as specified 
in this subpart. In the field, this gen-
erally will require only zeroing and 
spanning the instruments. However, 
each instrument must have been fully 
calibrated according to the instrument 
manufacturer’s specifications. Non-
linear calibrations generated pre-
viously from the full calibration may 
be used after zeroing and spanning the 
instruments. Spanning can be per-
formed using a single gas bottle, con-
sistent with good engineering practice, 
and provided that stability of the span 
mixture has been demonstrated. 

(c) Connect the data recorder (with 
any necessary signal interpreters or 
converters) to the engine’s electronic 
control module. 

(d) Disconnect the air intake system, 
as necessary, to attach the mass air 
flow sensor. Reconnect the system 
after attaching the mass air flow sen-
sor. 
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(e) Attach the sample extension to 
the exhaust outlet. 

(f) Turn on instruments and allow 
them to warm up as necessary. 

(g) Begin sampling. You do not need 
to begin recording the data at this 
point. 

(h) Begin operating the vehicle or 
equipment in a normal manner. 

NOTE: We may require you to operate the 
vehicle or equipment in a specific manner. 

(i) Begin recording engine speed, en-
gine torque (or surrogate), intake air 
flow, emissions data (THC, NOX, CO, 
air/fuel ratio), and time. This time 
marks the beginning of the sampling 
period. 

(j) Continue recording data and oper-
ating the vehicle or equipment in a 
normal manner until the end of the 
sampling period. The length of the 
sampling period is based on good engi-
neering practice, the precision require-
ments of § 1065.910, and applicable lim-
its in the standard-setting part. 

(k) You may measure background 
concentrations and correct measured 
emission values accordingly. However, 
if any background corrections are 
equivalent to 5 percent or more of the 
maximum emissions allowed by the ap-
plicable standard, the test shall be 
voided and repeated in an environment 
with lower background concentrations. 

§ 1065.925 Calculations. 
(a) [Reserved] 
(b) Convert emission analyzer data to 

instantaneous concentrations in ppm 
(ppmC for the FID). 

(c) Calculate instantaneous exhaust 
volumetric flow rates in standard m3/hr 
(volume and density values used in 
these calculations are corrected to 
standard conditions of 20 °C and 101.3 
kPa.). Calculate exhaust volumetric 
flow rate from the following equation: 

Exhaust volumetric flow rate = (intake 
air mass flow rate)(1+mass fuel/air 
ratio)/(density of exhaust) 

(1) If you do not know the instanta-
neous density of the exhaust, use the 
minimum density of the exhaust that 
occurs over the course of the test, cor-
rected to standard conditions. 

(2) For gasoline-fueled engines de-
signed to be operated at stoichiometric 
fuel/air ratios, you may assume that 

the density of the exhaust is 1202 g/m3 
at standard conditions of 20 °C and 101.3 
kPa. 

(3) For LPG-fueled engines designed 
to be operated at stoichiometric fuel/ 
air ratios, you may assume that the 
density of the exhaust is 1175 g/m3 at 
standard conditions of 20 °C and 101.3 
kPa. 

(4) For CNG-fueled engines designed 
to be operated at stoichiometric fuel/ 
air ratios, you may assume that the 
density of the exhaust is 1149 g/m3 at 
standard conditions of 20 °C and 101.3 
kPa. 

(d) Calculate instantaneous emission 
rates (g/hr) using the following general 
equation: 

Emission rate = (exhaust volumetric 
flow rate)(ppm)(density factor)/10 6 

Where: 
Density factors are 576.8 g/m 3 for THC, 1913 g/ 

m3 for NOX, 1164 g/m3 for CO. 

(e) Integrate instantaneous emission 
rates for the entire specified sample pe-
riod. 

(f) Determine instantaneous brake 
torque and speed. 

(g) Calculate instantaneous brake 
power. 

(h) Integrate instantaneous brake 
power for the entire specified sample 
period. 

(i) Divide the integrated emission 
rates by the integrated brake power. 
These are your final brake-specific 
emission rates. 

§ 1065.930 Specifications for mass air 
flow sensors. 

(a) Measure the intake air flow using 
the engine’s mass air flow sensor. If the 
engine is not equipped with a mass air 
flow sensor, you need to install one. 

(b) The sensor design must have an 
accuracy and precision of ±5 percent 
under steady-state laboratory condi-
tions. 

(c) The sensor must reach at least 90 
percent of its final response within 0.3 
seconds after any step change to the 
flow rate greater than or equal 80 per-
cent of full scale. 

(d) Calibrate the sensor according to 
good engineering practice. Verify for 
each engine before testing that the sen-
sor accurately reads the idle intake air 
flow rate based on measured manifold 
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temperature (TM) and pressure PM). Use 
the following equation: 

Intake air flow = (displace-
ment)(rpm)(volumetric effi-
ciency)(P M/101.3 kPa)(293.15 K/TM) 

§ 1065.935 Specifications for THC ana-
lyzers. 

(a) Use a flame ionization detector 
(FID). 

(b) The analyzer must have an accu-
racy and precision of ±2 percent of 
point or better under steady-state lab-
oratory conditions. 

(c) The analyzer must reach at least 
90 percent of its final response within 
1.0 second after any step change to the 
input concentration greater than or 
equal 80 percent of full scale. 

(d) Zero and span the analyzer daily 
during testing. Calibrate it according 
to the analyzer manufacturer’s speci-
fications. 

§ 1065.940 Specifications for NOX and 
air/fuel sensors. 

(a) Use stabilized zirconia-based sen-
sors. 

(b) The sensors must have an accu-
racy and precision of ±2 percent of 
point or better under steady-state lab-
oratory conditions. 

(c) The sensors must reach at least 90 
percent of its final response within 1.0 
second after any step change to the 
input concentration greater than or 
equal 80 percent of full scale. 

(d) The sensors must be zeroed and 
spanned daily during testing, and must 
be calibrated according to the sensor 
manufacturer’s specifications. 

§ 1065.945 Specifications for CO ana-
lyzers. 

(a) Use a non-dispersive infrared 
(NDIR) detector that is compensated 
for CO2 and water interference. 

(b) The analyzer must have an accu-
racy and precision of ±2 percent of 
point or better under steady-state lab-
oratory conditions. 

(c) The analyzer must reach at least 
90 percent of its final response within 
5.0 second after any step change to the 
input concentration greater than or 
equal 80 percent of full scale. 

(d) The analyzer must be zeroed and 
spanned daily during testing, and must 

be calibrated according to the analyzer 
manufacturer’s specifications. 

§ 1065.950 Specifications for speed and 
torque measurement. 

(a) Determine torque from a pre-
viously determined relationship of 
torque and engine speed, throttle posi-
tion, and/or manifold absolute pres-
sure. Torque estimates must be be-
tween 85 percent and 105 percent of the 
true value. You can demonstrate com-
pliance with this accuracy requirement 
using steady-state laboratory data. 

(b) Measure speed from the engine’s 
electronic control module. Speed esti-
mates must be within ±5 rpm of the 
true value. 

Subpart K—Definitions and Other 
Reference Information 

§ 1065.1001 Definitions. 
The following definitions apply to 

this part. The definitions apply to all 
subparts unless we note otherwise. All 
undefined terms have the meaning the 
Act gives to them. The definitions fol-
low: 

Accuracy means the maximum dif-
ference between a measured or cal-
culated value and the true value, where 
the true value is determined by NIST. 

Act means the Clean Air Act, as 
amended, 42 U.S.C. 7401 et seq. 

Adjustable parameter means any de-
vice, system, or element of design that 
someone can adjust (including those 
which are difficult to access) and that, 
if adjusted, may affect emissions or en-
gine performance during emission test-
ing or normal in-use operation. 

Aftertreatment means relating to any 
system, component, or technology 
mounted downstream of the exhaust 
valve or exhaust port whose design 
function is to reduce exhaust emis-
sions. 

Auxiliary emission-control device 
means any element of design that 
senses temperature, engine speed, mo-
tive speed, transmission gear, atmos-
pheric pressure, manifold pressure or 
vacuum, or any other parameter to ac-
tivate, modulate, delay, or deactivate 
the operation of any part of the emis-
sion-control system. This also includes 
any other feature that causes in-use 
emissions to be higher than those 
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measured under test conditions, except 
as we allow under this part. 

Brake power has the meaning given in 
the standard-setting part. If it is not 
defined in the standard-setting part, 
brake power means the usable power 
output of the engine not including 
power required to operate fuel pumps, 
oil pumps, or coolant pumps. 

Calibration means the set of specifica-
tions and tolerances specific to a par-
ticular design, version, or application 
of a component or assembly capable of 
functionally describing its operation 
over its working range. 

Certification means obtaining a cer-
tificate of conformity for an engine 
family that complies with the emission 
standards and requirements in this 
part. 

Compression-ignition means relating 
to a type of reciprocating, internal- 
combustion engine that is not a spark- 
ignition engine. 

Constant-speed engine means an en-
gine governed to operate only at its 
rated speed. 

Designated Officer means the Man-
ager, Engine Programs Group (6405–J), 
U.S. Environmental Protection Agen-
cy, 1200 Pennsylvania Ave., Wash-
ington, DC 20460. 

Emission-control system means any de-
vice, system, or element of design that 
controls or reduces the regulated emis-
sions from an engine. 

Emission-data engine means an engine 
that is tested for certification. 

Emission-related maintenance means 
maintenance that substantially affects 
emissions or is likely to substantially 
affect emissions deterioration. 

Engine means an engine to which this 
part applies. 

Engine-based means having emission 
standards related to measurements 
using an engine dynamometer, in units 
of grams of pollutant per kilowatt- 
hour. 

Engine family means a group of en-
gines with similar emission character-
istics, as specified in the standard-set-
ting part. 

Equipment-based or vehicle-based 
means relating to programs that re-
quire that a piece of equipment of vehi-
cle be certified, rather than only the 
engine. 

Fuel system means all components in-
volved in transporting, metering, and 
mixing the fuel from the fuel tank to 
the combustion chamber(s), including 
the fuel tank, fuel tank cap, fuel pump, 
fuel filters, fuel lines, carburetor or 
fuel-injection components, and all fuel- 
system vents. 

Fuel type means a general category of 
fuels such as gasoline or LPG. There 
can be multiple grades within a single 
type of fuel, such as summer-grade gas-
oline and winter-grade gasoline. 

Good engineering judgment has the 
meaning we give it in § 1068.5 of this 
chapter. 

Identification number means a unique 
specification (for example, model num-
ber/serial number combination) that 
allows someone to distinguish a par-
ticular engine from other similar en-
gines. 

Idle speed means the lowest engine 
speed with zero load. 

NOTE: Warm idle speed is the idle speed of 
a warmed-up engine. 

Manufacturer has the meaning given 
in section 216(1) of the Act. In general, 
this term includes any person who 
manufactures an engine for sale in the 
United States or otherwise introduces 
a new engine into commerce in the 
United States. This includes importers 
that import engines for resale. 

Maximum test torque means: 
(1) For throttled engines, the torque 

output observed at wide-open throttle 
at a given speed. 

(2) For non-throttled engines, the 
torque output observed with the max-
imum fueling rate possible at a given 
speed. 

Nonmethane hydrocarbons means the 
sum of all hydrocarbon species meas-
ured by a FID except methane, ex-
pressed with an assumed mass 13.876 
grams per mole of carbon atoms. 

Nonroad means relating to nonroad 
engines. 

Nonroad engine has the meaning 
given in § 89.2 of this chapter. In gen-
eral this means all internal combustion 
engines except motor vehicle engines, 
stationary engines, or engines used 
solely for competition. 

Oxides of nitrogen means compounds 
containing only nitrogen and oxygen. 
Oxides of nitrogen are expressed quan-
titatively as if the NO is in the form of 
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NO2 (assume a molecular weight for all 
oxides of nitrogen equivalent to that of 
NO2). This correction is included in the 
equations specified for calculating NOX 
emissions. 

Oxygenated fuel means a fuel that is 
comprised of oxygen-containing com-
pound, such as ethanol or methanol. 
Generally, testing engines that use 
oxygenated fuels requires the use of 
the sampling methods in subpart I of 
this part. However, you should read the 
standard-setting part and subpart I of 
this part to determine which sampling 
methods to use. 

Precision means two times the coeffi-
cient of variance of multiple measure-
ments, except where specified other-
wise. 

Revoking a certificate of conformity 
means discontinuing the certificate for 
an engine family. If we revoke a cer-
tificate, you must apply for a new cer-
tificate before continuing to introduce 
into commerce the affected engines. 
This does not apply to engines you no 
longer possess. 

Scheduled maintenance means mainte-
nance (i.e., adjusting, repairing, remov-
ing, disassembling, cleaning, or replac-
ing components or systems) that is pe-
riodically needed to keep a part from 
failing or malfunctioning. It also may 
mean actions you expect are necessary 
to correct an overt indication of failure 
or malfunction for which periodic 
maintenance is not appropriate. 

Span means to adjust an instrument 
so that it gives a proper response to a 
calibration standard that represents 
between 75 and 100 percent of the max-
imum value in the instrument range 
(e.g. a span gas). 

Spark-ignition means relating to a 
gasoline-fueled engine or other engines 
with a spark plug (or other sparking 
device) and with operating characteris-
tics significantly similar to the theo-
retical Otto combustion cycle. Spark- 
ignition engines usually use a throttle 
to regulate intake air flow to control 
power during normal operation. 

Standard-setting part means the part 
in the Code of Federal Regulations that 
defines emission standards for a par-
ticular engine (see § 1065.1(a)). 

Stoichiometry means the proportion of 
a mixture of air and fuel such that the 
fuel is fully oxidized with no remaining 

oxygen. For example, stoichiometric 
combustion in gasoline engines typi-
cally occurs at an air-fuel mass ratio of 
about 14.7. 

Suspending a certificate of conformity 
means temporarily discontinuing the 
certificate for an engine family. If we 
suspend a certificate, you may not sell 
engines from that engine family unless 
we reinstate the certificate or approve 
a new one. 

Test engine means an engine in a test 
sample. 

Test sample means the collection of 
engines selected from the population of 
an engine family for emission testing. 

Total Hydrocarbon (THC) means the 
sum of all hydrocarbon species meas-
ured by an FID, expressed with an as-
sumed mass 13.876 grams per mole of 
carbon atoms. 

Total Hydrocarbon Equivalent means 
the sum of the carbon mass contribu-
tions of non-oxygenated hydrocarbons, 
alcohols and aldehydes, or other or-
ganic compounds that are measured 
separately as contained in a gas sam-
ple, expressed as petroleum-fueled en-
gine hydrocarbons. The hydrogen-to- 
carbon ratio of the equivalent hydro-
carbon is 1.85:1. 

United States means the States, the 
District of Columbia, the Common-
wealth of Puerto Rico, the Common-
wealth of the Northern Mariana Is-
lands, Guam, American Samoa, the 
U.S. Virgin Islands, and the Trust Ter-
ritory of the Pacific Islands. 

Wide-open throttle means maximum 
throttle opening for throttled engines. 
Unless this is specified at a given 
speed, it refers to maximum throttle 
opening at maximum speed. For elec-
tronically controlled or other engines 
with multiple possible fueling rates, 
wide-open throttle also means the max-
imum fueling rate at maximum throt-
tle opening under test conditions. 

Zero means to adjust an instrument 
so that it gives a proper response to a 
blank calibration standard (e.g. zero- 
grade air). 

EFFECTIVE DATE NOTE: At 69 FR 39263, June 
29, 2004, § 1063.1001 was amended by adding 
the definition for ‘‘Operator demand’’ in al-
phabetical order, effective Aug. 30, 2004. For 
the convenience of the user, the added text is 
set forth as follows: 
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§ 1065.1001 Definitions. 

* * * * * 

Operator demand means an engine opera-
tor’s input to control engine output. The op-
erator may be a person, a governor, or other 
controller that mechanically or electroni-
cally signals an input that demands engine 
output. Input may be an accelerator pedal or 
signal, a throttle-control lever or signal, a 
fuel lever or signal, a speed lever or signal, 
or a governor setpoint or signal. Output 
means engine power, P, which is the product 
of engine speed, ’’, and engine torque, T. 

* * * * * 

§ 1065.1005 Symbols, acronyms, and 
abbreviations. 

The following symbols, acronyms, 
and abbreviations apply to this part: 

° degrees. 
″ inches. 
ASTM American Society for Testing and 

Materials. 
C Celsius. 
cc cubic centimeters. 
CFR Code of Federal Regulations. 
CFV critical-flow venturi. 
CI compression-ignition. 
CLD chemiluminescent detector. 
CO carbon monoxide. 
CO 2 carbon dioxide. 
CVS constant-volume sampler. 
DF deterioration factor. 
F Fahrenheit. 
EFC electronic flow control. 
EPA Environmental Protection Agency. 
ft feet. 
FID flame ionization detector. 
g/kW-hr grams per kilowatt-hour. 
g/liter grams per liter. 
g/m3 grams per cubic meter. 
Hz hertz. 
IBP initial boiling point. 
ISO International Organization for Stand-

ardization. 
kPa kilopascal. 
lbs. pounds. 
LPG liquefied petroleum gas. 
m meters. 
ml milliliters. 
mm Hg millimeters of mercury. 
NDIR nondispersive infrared. 
NIST National Institute for Standards and 

Testing. 
NMHC nonmethane hydrocarbons. 
NMHCE nonmethane hydrocarbon equiva-

lent. 
NO nitric oxide. 
NO2 nitrogen dioxide. 
NOX oxides of nitrogen (NO and NO2). 
O2 oxygen. 
PDP positive-displacement pump. 

ppm parts per million. 
ppmC parts per million carbon. 
RMS root-mean square. 
rpm revolutions per minute. 
sec seconds. 
SI spark-ignition. 
THC total hydrocarbon. 
THCE total hydrocarbon equivalent. 
U.S.C. United States Code. 

§ 1065.1010 Reference materials. 
We have incorporated by reference 

the documents listed in this section. 
The Director of the Federal Register 
approved the incorporation by ref-
erence as prescribed in 5 U.S.C. 552(a) 
and 1 CFR part 51. Anyone may inspect 
copies at the U.S. EPA, Air and Radi-
ation Docket and Information Center, 
1301 Constitution Ave., NW., Room 
B102, EPA West Building, Washington, 
DC 20460 or at the National Archives 
and Records Administration (NARA). 
For information on the availability of 
this material at NARA, call 202–741– 
6030, or go to: http://www.archives.gov/ 
federallregister/ 
codeloflfederallregulations/ 
ibrllocations.html. 

(a) ASTM material. Table 1 of 
§ 1065.1010 lists material from the 
American Society for Testing and Ma-
terials that we have incorporated by 
reference. The first column lists the 
number and name of the material. The 
second column lists the sections of this 
part where we reference it. Anyone 
may purchase copies of these materials 
from the American Society for Testing 
and Materials, 100 Barr Harbor Dr., 
West Conshohocken, PA 19428. Table 1 
follows: 

TABLE 1 OF § 1065.1010—ASTM MATERIALS 

Document number and name Part 1065 
reference 

ASTM D 86–01, Standard Test Method for 
Distillation of Petroleum Products at At-
mospheric Pressure ................................... 1065.210 

ASTM D 323–99a, Standard Test Method 
for Vapor Pressure of Petroleum Products 
(Reid Method) ............................................ 1065.210 

ASTM D 1266–98, Standard Test Method 
for Sulfur in Petroleum Products (Lamp 
Method) ...................................................... 1065.210 

ASTM D 1319–02, Standard Test Method 
for Hydrocarbon Types in Liquid Petro-
leum Products by Fluorescent Indicator 
Adsorption .................................................. 1065.210 
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TABLE 1 OF § 1065.1010—ASTM MATERIALS— 
Continued 

Document number and name Part 1065 
reference 

ASTM D 1267–02, Standard Test Method 
for Gage Vapor Pressure of Liquefied Pe-
troleum (LP) Gases (LP-Gas Method) ....... 1065.220 

ASTM D 1837–02, Standard Test Method 
for Volatility of Liquefied Petroleum (LP) 
Gases ......................................................... 1065.220 

ASTM D 1838–91 (Reapproved 2001), 
Standard Test Method for Copper Strip 
Corrosion by Liquefied Petroleum (LP) 
Gases ......................................................... 1065.220 

ASTM D 1945–96 (Reapproved 2001), 
Standard Test Method for Analysis of Nat-
ural Gas by Gas Chromatography ............. 1065.215 

ASTM D 2158–02, Standard Test Method 
for Residues in Liquefied Petroleum (LP) 
Gases ......................................................... 1065.220 

ASTM D 2163–91 (Reapproved 1996), 
Standard Test Method for Analysis of Liq-
uefied Petroleum (LP) Gases and 
Propene Concentrates by Gas Chroma-
tography ..................................................... 1065.220 

ASTM D 2598–02, Standard Practice for 
Calculation of Certain Physical Properties 
of Liquefied Petroleum (LP) Gases from 
Compositional Analysis .............................. 1065.220 

ASTM D 2713–91 (Reapproved 2001), 
Standard Test Method for Dryness of Pro-
pane (Valve Freeze Method) ..................... 1065.220 

ASTM D 2784–98, Standard Test Method 
for Sulfur in Liquefied Petroleum Gases 
(Oxy-Hydrogen Burner or Lamp) ............... 1065.220 

ASTM D 3231–02, Standard Test Method 
for Phosphorus in Gasoline ....................... 1065.210 

ASTM D 3237–97, Standard Test Method 
for Lead in Gasoline By Atomic Absorption 
Spectroscopy ............................................. 1065.210 

(b) ISO material. Table 2 of § 1065.1010 
lists material from the International 
Organization for Standardization that 
we have incorporated by reference. The 
first column lists the number and name 
of the material. The second column 
lists the section of this part where we 
reference it. Anyone may purchase cop-
ies of these materials from the Inter-
national Organization for Standardiza-
tion, Case Postale 56, CH–1211 Geneva 
20, Switzerland. Table 2 follows: 

TABLE 2 OF § 1065.1010—ISO MATERIALS 

Document number and name Part 1065 
reference 

ISO 8178–1, Reciprocating internal com-
bustion engines—Exhaust emission 
measurement—Part 1: Test-bed meas-
urement of gaseous and particulate ex-
haust emissions, 1996.

1065.130, 
1065.135, 
1065.140, 
1065.155. 

[67 FR 68347, Nov. 8, 2002, as amended at 69 
FR 18803, Apr. 9, 2004] 

EFFECTIVE DATE NOTE: At 69 FR 39263, June 
29, 2004, § 1065.1010 was amended by revising 
the entry for ASTM D 86–01 and by adding 
entries to Table 1 in alphanumeric order, ef-
fective Aug. 30, 2004. For the convenience of 
the user, the added entries are set forth as 
follows: 

§ 1065.1010 Reference materials. 
(a) * * * 

TABLE 1 OF § 1065.1010.—ASTM MATERIALS 

Document number and name Part 1065 
reference 

ASTM D 86–01, Standard Test Method for Distillation of Petroleum Products at Atmospheric Pressure .. 1065.205, 1065.210 

* * * * * * * 
ASTM D 93–02a, Standard Test Methods for Flash Point by Pensky-Martens Closed Cup Tester ........... 1065.205 
ASTM D 287–92, (Reapproved 2000), Standard Test Method for API Gravity of Crude Petroleum and 

Petroleum Products (Hydrometer Method) ................................................................................................ 1065.205 

* * * * * * * 
ASTM D 445–03, Standard Test Method for Kinematic Viscosity of Transparent and Opaque Liquids 

(and the Calculation of Dynamic Viscosity) ............................................................................................... 1065.205 
ASTM D 613–03b, Standard Test Method for Cetane Number of Diesel Fuel Oil ...................................... 1065.205 
ASTM D 976–91 (Reapproved 2000), Standard Test Methods for Calculated Cetane Index of Distillate 

Fuels .......................................................................................................................................................... 1065.205 

* * * * * * * 
ASTM D 2622–03, Standard Test Method for Sulfur in Petroleum Products by Wavelength Dispersive X- 

ray Fluorescence Spectrometry ................................................................................................................. 1065.205 
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TABLE 1 OF § 1065.1010.—ASTM MATERIALS—Continued 

Document number and name Part 1065 
reference 

* * * * * * * 
ASTM D 5186–03, Standard Test Method for Determination of the Aromatic Content and Polynuclear 

Aromatic Content of Diesel Fuels and Aviation Turbine Fuels By Supercritical Fluid Chromatography .. 1065.205 

* * * * * 

§ 1065.1015 Confidential information. 
(a) Clearly show what you consider 

confidential by marking, circling, 
bracketing, stamping, or some other 
method. We will store your confiden-
tial information as described in 40 CFR 
part 2. Also, we will disclose it only as 
specified in 40 CFR part 2. 

(b) If you send us a second copy with-
out the confidential information, we 
will assume it contains nothing con-
fidential whenever we need to release 
information from it. 

(c) If you send us information with-
out claiming it is confidential, we may 
make it available to the public without 
further notice to you, as described in 
§ 2.204 of this chapter. 

PART 1068—GENERAL COMPLI-
ANCE PROVISIONS FOR 
NONROAD PROGRAMS 

Subpart A—Applicability and 
Miscellaneous Provisions 

Sec. 
1068.1 Does this part apply to me? 
1068.5 How must manufacturers apply good 

engineering judgment? 
1068.10 What provisions apply to confiden-

tial information? 
1068.15 Who is authorized to represent the 

Agency? 
1068.20 May EPA enter my facilities for in-

spections? 
1068.25 What information must I give to 

EPA? 
1068.27 May EPA conduct testing with my 

production engines? 
1068.30 What definitions apply to this part? 
1068.35 What symbols, acronyms, and abbre-

viations does this part use? 

Subpart B—Prohibited Actions and Related 
Requirements 

1068.101 What general actions does this reg-
ulation prohibit? 

1068.105 What other provisions apply to me 
specifically if I manufacture equipment 
needing certified engines? 

1068.110 What other provisions apply to en-
gines in service? 

1068.115 When must manufacturers honor 
emission-related warranty claims? 

1068.120 What requirements must I follow to 
rebuild engines? 

1068.125 What happens if I violate the regu-
lations? 

Subpart C—Exemptions and Exclusions 

1068.201 Does EPA exempt or exclude any 
engines from the prohibited acts? 

1068.210 What are the provisions for exempt-
ing test engines? 

1068.215 What are the provisions for exempt-
ing manufacturer-owned engines? 

1068.220 What are the provisions for exempt-
ing display engines? 

1068.225 What are the provisions for exempt-
ing engines for national security? 

1068.230 What are the provisions for exempt-
ing engines for export? 

1068.235 What are the provisions for exempt-
ing engines used solely for competition? 

1068.240 What are the provisions for exempt-
ing new replacement engines? 

1068.245 What temporary provisions address 
hardship due to unusual circumstances? 

1068.250 What are the provisions for extend-
ing compliance deadlines for small-vol-
ume manufacturers under hardship? 

1068.255 What are the provisions for exempt-
ing engines for hardship for equipment 
manufacturers and secondary engine 
manufacturers? 

1068.260 What are the provisions for tempo-
rarily exempting engines for delegated 
final assembly? 

Subpart D—Imports 

1068.301 Does this subpart apply to me? 
1068.305 How do I get an exemption or exclu-

sion for imported engines? 
1068.310 What are the exclusions for im-

ported engines? 
1068.315 What are the permanent exemp-

tions for imported engines? 
1068.320 How must I label an imported en-

gine with a permanent exemption? 
1068.325 What are the temporary exemptions 

for imported engines? 
1068.330 How do I import engines to modify 

for other applications? 
1068.335 What are the penalties for viola-

tions? 
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