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(e) You may use special or alternate 
procedures to the extent we allow them 
under 40 CFR 1065.10. 

(f) This subpart is addressed to you 
as a manufacturer, but it applies equal-
ly to anyone who does testing for you, 
and to us when we perform testing to 
determine if your engines meet emis-
sion standards. 

[69 FR 39213, June 29, 2004, as amended at 70 
FR 40463, July 13, 2005] 

§ 1039.505 How do I test engines using 
steady-state duty cycles, including 
ramped-modal testing? 

This section describes how to test en-
gines under steady-state conditions. In 
some cases, we allow you to choose the 
appropriate steady-state duty cycle for 
an engine. In these cases, you must use 
the duty cycle you select in your appli-
cation for certification for all testing 
you perform for that engine family. If 
we test your engines to confirm that 
they meet emission standards, we will 
use the duty cycles you select for your 
own testing. We may also perform 
other testing as allowed by the Clean 
Air Act. 

(a) You may perform steady-state 
testing with either discrete-mode or 
ramped-modal cycles, as follows: 

(1) For discrete-mode testing, sample 
emissions separately for each mode, 
then calculate an average emission 
level for the whole cycle using the 
weighting factors specified for each 
mode. Calculate cycle statistics for the 
sequence of modes and compare with 
the specified values in 40 CFR part 1065 
to confirm that the test is valid. Oper-
ate the engine and sampling system as 
follows: 

(i) Engines with NOX aftertreatment. 
For engines that depend on 
aftertreatment to meet the NOX emis-
sion standard, operate the engine for 5– 
6 minutes, then sample emissions for 1– 
3 minutes in each mode. You may ex-
tend the sampling time to improve 
measurement accuracy of PM emis-
sions, using good engineering judg-
ment. If you have a longer sampling 
time for PM emissions, calculate and 
validate cycle statistics separately for 
the gaseous and PM sampling periods. 

(ii) Engines without NOX 
aftertreatment. For other engines, oper-
ate the engine for at least 5 minutes, 

then sample emissions for at least 1 
minute in each mode. Calculate cycle 
statistics for the sequence of modes 
and compare with the specified values 
in 40 CFR part 1065 to confirm that the 
test is valid. 

(2) For ramped-modal testing, start 
sampling at the beginning of the first 
mode and continue sampling until the 
end of the last mode. Calculate emis-
sions and cycle statistics the same as 
for transient testing. 

(b) Measure emissions by testing the 
engine on a dynamometer with one of 
the following duty cycles to determine 
whether it meets the steady-state 
emission standards in § 1039.101(b): 

(1) Use the 5-mode duty cycle or the 
corresponding ramped-modal cycle de-
scribed in Appendix II of this part for 
constant-speed engines. Note that 
these cycles do not apply to all engines 
used in constant-speed applications, as 
described in § 1039.801. 

(2) Use the 6-mode duty cycle or the 
corresponding ramped-modal cycle de-
scribed in Appendix III of this part for 
variable-speed engines below 19 kW. 
You may instead use the 8-mode duty 
cycle or the corresponding ramped- 
modal cycle described in Appendix IV 
of this part if some engines from your 
engine family will be used in applica-
tions that do not involve governing to 
maintain engine operation around 
rated speed. 

(3) Use the 8-mode duty cycle or the 
corresponding ramped-modal cycle de-
scribed in Appendix IV of this part for 
variable-speed engines at or above 19 
kW. 

(c) During idle mode, operate the en-
gine with the following parameters: 

(1) Hold the speed within your speci-
fications. 

(2) Set the engine to operate at its 
minimum fueling rate. 

(3) Keep engine torque under 5 per-
cent of maximum test torque. 

(d) For full-load operating modes, op-
erate the engine at its maximum fuel-
ing rate. However, for constant-speed 
engines whose design prevents full-load 
operation for extended periods, you 
may ask for approval under 40 CFR 
1065.10(c) to replace full-load operation 
with the maximum load for which the 
engine is designed to operate for ex-
tended periods. 
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(e) See 40 CFR part 1065 for detailed 
specifications of tolerances and cal-
culations. 

(f) For those cases where transient 
testing is not necessary, perform the 
steady-state test according to this sec-
tion after an appropriate warm-up pe-
riod, consistent with 40 CFR part 1065, 
subpart F. 

§ 1039.510 Which duty cycles do I use 
for transient testing? 

(a) Measure emissions by testing the 
engine on a dynamometer with one of 
the following transient duty cycles to 
determine whether it meets the tran-
sient emission standards in § 1039.101(a): 

(1) For variable-speed engines, use 
the transient duty cycle described in 
Appendix VI of this part. 

(2) [Reserved] 
(b) The transient test sequence con-

sists of an initial run through the tran-
sient duty cycle from a cold start, 20 
minutes with no engine operation, then 
a final run through the same transient 
duty cycle. Start sampling emissions 
immediately after you start the en-
gine. Calculate the official transient 
emission result from the following 
equation: 

Official transient emission result = 0.05 × 
cold-start emission rate + 0.95 × hot-start 
emission rate. 

[69 FR 39213, June 29, 2004, as amended at 70 
FR 40463, July 13, 2005] 

§ 1039.515 What are the test proce-
dures related to not-to-exceed 
standards? 

(a) General provisions. The provisions 
in 40 CFR 86.1370–2007 apply for deter-
mining whether an engine meets the 
not-to-exceed emission standards in 
§ 1039.101(e). Interpret references to ve-
hicles and vehicle operation to mean 
equipment and equipment operation. 

(b) Special PM zone. For engines cer-
tified to a PM standard or FEL above 
0.07 g/kW-hr, a modified NTE control 
area applies for PM emissions only. 
The speeds and loads to be excluded are 
determined based on speeds B and C, 
determined according to the provisions 
of 40 CFR 86.1360–2007(c). One of the fol-
lowing provisions applies: 

(1) If the C speed is below 2400 rpm, 
exclude the speed and load points to 

the right of or below the line formed by 
connecting the following two points on 
a plot of speed-vs.-power: 

(i) 30% of maximum power at the B 
speed; however, use the power value 
corresponding to the engine operation 
at 30% of maximum torque at the B 
speed if this is greater than 30% of 
maximum power at the B speed. 

(ii) 70% of maximum power at 100% 
speed. 

(2) If the C speed is at or above 2400 
rpm, exclude the speed and load points 
to the right of the line formed by con-
necting the two points in paragraphs 
(b)(2)(i) and (ii) of this section (the 30% 
and 50% torque/power points) and 
below the line formed by connecting 
the two points in paragraphs (b)(2)(ii) 
and (iii) of this section (the 50% and 
70% torque/power points). The 30%, 
50%, and 70% torque/power points are 
defined as follows: 

(i) 30% of maximum power at the B 
speed; however, use the power value 
corresponding to the engine operation 
at 30% of maximum torque at the B 
speed if this is greater than 30% of 
maximum power at the B speed. 

(ii) 50% of maximum power at 2400 
rpm. 

(iii) 70% of maximum power at 100% 
speed. 

§ 1039.520 What testing must I perform 
to establish deterioration factors? 

Sections 1039.240 and 1039.245 describe 
the method for testing that must be 
performed to establish deterioration 
factors for an engine family. 

§ 1039.525 How do I adjust emission 
levels to account for infrequently 
regenerating aftertreatment de-
vices? 

This section describes how to adjust 
emission results from engines using 
aftertreatment technology with infre-
quent regeneration events. For this 
section, ‘‘regeneration’’ means an in-
tended event during which emission 
levels change while the system restores 
aftertreatment performance. For ex-
ample, exhaust gas temperatures may 
increase temporarily to remove sulfur 
from adsorbers or to oxidize accumu-
lated particulate matter in a trap. For 
this section, ‘‘infrequent’’ refers to re-
generation events that are expected to 
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