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apart, you may no longer use it as an emis-
sion-data 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
or by using duty cycles that are more
aggressive than in-use operation.

(a) Maintenance. The following limits
apply to the maintenance that we
allow you to do on an emission-data
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 as specified in
§1065.410 or allowed by the standard-
setting part.

(3) We may approve additional main-
tenance to your durability engine if all
the following occur:

(i) Something clearly malfunctions—
such as persistent misfire, engine stall,
overheating, fluid leaks, or loss of oil
pressure—and needs maintenance or re-
pair.

(ii) You provide us an opportunity to
verify the extent of the malfunction
before you do the maintenance.

(b) Emission measurements. Perform
emission tests following the provisions
of the standard setting part and this
part, as applicable. Perform emission
tests to determine deterioration fac-
tors consistent with good engineering
judgment. Evenly space any tests be-
tween the first and last test points
throughout the durability period, un-
less we approve otherwise.

EFFECTIVE DATE NOTE: At 73 FR 37315, June
30, 2008, §1065.415 was amended by revising
the introductory text and removing para-
graph (a)(3), effective July 7, 2008. For the
convenience of the user, the revised text is
set forth as follows:

§1065.415 Durability demonstration.

If the standard-setting part requires dura-
bility testing, you must accumulate service
in a way that represents how you expect the

§1065.501

engine to operate in use. You may accumu-
late service hours using an accelerated
schedule, such as through continuous oper-
ation or by using duty cycles that are more
aggressive than in-use operation, subject to
any pre-approval requirements established in
the applicable standard-setting part.

* * * * *

Subpart F—Performing an Emission
Test in the Laboratory

EFFECTIVE DATE NOTE: At 73 FR 37315, June
30, 2008, the heading to subpart F of part 1065
was revised, effective July 7, 2008. For the
convenience of the user, the revised text is
set forth below.

Subpart F—Performing an Emission
Test Over Specified Duty Cycles

§1065.501 Overview.

(a) Use the procedures detailed in
this subpart to measure engine emis-
sions in a laboratory setting. This sec-
tion describes how to:

(1) Map your engine by recording
specified speed and torque data, as
measured from the engine’s primary
output shaft.

(2) Transform normalized duty cycles
into reference duty cycles for your en-
gine by using an engine map.

(3) Prepare your engine, equipment,
and measurement instruments for an
emission test.

(4) Perform pre-test procedures to
verify proper operation of certain
equipment and analyzers.

(5) Record pre-test data.

(6) Start or restart the engine and
sampling systems.

(7) Sample emissions throughout the
duty cycle.

(8) Record post-test data.

(9) Perform post-test procedures to
verify proper operation of certain
equipment and analyzers.

(10) Weigh PM samples.

(b) A laboratory emission test gen-
erally consists of measuring emissions
and other parameters while an engine
follows one or more duty cycles that
are specified in the standard-setting
part. There are two general types of
duty cycles:

(1) Transient cycles. Transient duty
cycles are typically specified in the
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standard-setting part as a second-by-
second sequence of speed commands
and torque (or power) commands. Oper-
ate an engine over a transient cycle
such that the speed and torque of the
engine’s primary output shaft follows
the target values. Proportionally sam-
ple emissions and other parameters and
use the calculations in subpart G of
this part to calculate emissions. Start
a transient test according to the stand-
ard-setting part, as follows:

(i) A cold-start transient cycle where
you start to measure emissions just be-
fore starting a cold engine.

(if) A hot-start transient cycle where
you start to measure emissions just be-
fore starting a warmed-up engine.

(iii) A hot running transient cycle
where you start to measure emissions
after an engine is started, warmed up,
and running.

(2) Steady-state cycles. Steady-state
duty cycles are typically specified in
the standard-setting part as a list of
discrete operating points (modes),
where each operating point has one
value of a speed command and one
value of a torque (or power) command.
Ramped-modal cycles for steady-state
testing also list test times for each
mode and ramps of speed and torque to
follow between modes. Start a steady-
state cycle as a hot running test, where
you start to measure emissions after
an engine is started, warmed up and
running. You may run a steady-state
duty cycle as a discrete-mode cycle or
a ramped-modal cycle, as follows:

(i) Discrete-mode cycles. Before emis-
sion sampling, stabilize an engine at
the first discrete mode. Sample emis-
sions and other parameters for that
mode and then stop emission sampling.
Record mean values for that mode, and
then stabilize the engine at the next
mode. Continue to sample each mode
discretely and calculate weighted emis-
sion results according to the standard-
setting part.

(i) Ramped-modal cycles. Perform
ramped-modal cycles similar to the
way you would perform transient cy-
cles, except that ramped-modal cycles
involve mostly steady-state engine op-
eration. Perform a ramped-modal cycle
as a sequence of second-by-second
speed commands and torque (or power)
commands. Proportionally  sample
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emissions and other parameters during
the cycle and use the calculations in
subpart G of this part to calculate
emissions.

(c) Other subparts in this part iden-
tify how to select and prepare an en-
gine for testing (subpart E), how to
perform the required engine service ac-
cumulation (subpart E), and how to
calculate emission results (subpart G).

(d) Subpart J of this part describes
how to perform field testing.

EFFECTIVE DATE NOTE: At 73 FR 37315, June
30, 2008, §1065.501 was amended by revising
paragraphs (a) introductory text, (a)(1), and
(b), effective July 7, 2008. For the conven-
ience of the user, the revised text is set forth
as follows:

§1065.501 Overview.

(a) Use the procedures detailed in this sub-
part to measure engine emissions over a
specified duty cycle. Refer to subpart J of
this part for field test procedures that de-
scribe how to measure emissions during in-
use engine operation. This section describes
how to:

(1) Map your engine, if applicable, by re-
cording specified speed and torque data, as
measured from the engine’s primary output
shaft.

* * * * *

(b) An emission test generally consists of
measuring emissions and other parameters
while an engine follows one or more duty cy-
cles that are specified in the standard-set-
ting part. There are two general types of
duty cycles:

(1) Transient cycles. Transient duty cycles
are typically specified in the standard-set-
ting part as a second-by-second sequence of
speed commands and normalized torque (or
power) commands. Operate an engine over a
transient cycle such that the speed and
torque of the engine’s primary output shaft
follows the target values. Proportionally
sample emissions and other parameters and
use the calculations in subpart G of this part
to calculate emissions. Start a transient test
according to the standard-setting part, as
follows:

(i) A cold-start transient cycle where you
start to measure emissions just before start-
ing an engine that has not been warmed up.

(ii) A hot-start transient cycle where you
start to measure emissions just before start-
ing a warmed-up engine.

(iif) A hot running transient cycle where
you start to measure emissions after an en-
gine is started, warmed up, and running.
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