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(1) For liquid fuels, determine the net 
energy content (Btu per pound of fuel) 
according to ASTM D4809 or ASTM 
D240 (both incorporated by reference in 
§ 1036.810) and carbon weight fraction 
(dimensionless) of your test fuel ac-
cording to ASTM D5291 (incorporated 
by reference in § 1036.810). (Note that we 
recommend using ASTM D4809.) For 
gaseous fuels, use good engineering 
judgment to determine the fuel’s net 
energy content and carbon weight frac-
tion. (Note: Net energy content is also 
sometimes known as lower heating 
value.) Calculate the test fuel’s carbon- 
specific net energy content (Btu/lbC) 
by dividing the net energy content by 
the carbon fraction, expressed to at 
least five significant figures. You may 
perform these calculations using SI 
units with the following conversion 
factors: one Btu equals 1055.06 Joules 
and one Btu/lb equals 0.0023260 MJ/kg. 

(2) If you control test fuel properties 
so that variations in the actual carbon- 
specific energy content are the same as 
or smaller than the repeatability of 
measuring carbon-specific energy con-
tent, you may use a constant value 
equal to the average carbon-specific 
energy content of your test fuel. Other-
wise, use the measured value for the 
specific test fuel used for a given test. 
If you use a constant value, you must 
update or verify the value at least once 
per year, or after changes in test fuel 
suppliers or specifications. 

(3) Calculate the adjustment factor 
for carbon-specific net energy content 
by dividing the carbon-specific net en-
ergy content of your test fuel by the 
reference level in the following table, 
expressed to at least five decimal 
places. Note that as used in this sec-
tion, the unit lbC means pound of car-
bon and kgC means kilogram of carbon. 

Fuel type 

Reference 
carbon- 

specific net 
energy content 

(Btu/lbC) 

Reference 
carbon- 

specific net 
energy content 

(MJ/kgC) 

Diesel fuel .......................... 21,200 49.3112 
Gasoline ............................ 21,700 50.4742 
Natural Gas ....................... 28,500 66.2910 
LPG ................................... 24,300 56.5218 

(4) Your official emission result 
equals your calculated brake-specific 
emission rate multiplied by the adjust-
ment factor specified in paragraph 

(b)(2) of this section. For example, if 
the net energy content and carbon 
fraction of your diesel test fuel are 
18,400 Btu/lb and 0.870, the carbon-spe-
cific net energy content of the test fuel 
would be 21,149 Btu/lbC. The adjust-
ment factor in the example above 
would be 0.99759 (21,149/21,200). If your 
brake-specific CO2 emission rate was 
630.0 g/hp-hr, your official emission re-
sult would be 628.5 g/hp-hr. 

Subpart G—Special Compliance 
Provisions 

§ 1036.601 What compliance provisions 
apply to these engines? 

(a) Engine and equipment manufac-
turers, as well as owners, operators, 
and rebuilders of engines subject to the 
requirements of this part, and all other 
persons, must observe the provisions of 
this part, the provisions of the Clean 
Air Act, and the following provisions of 
40 CFR part 1068: 

(1) The exemption and importation 
provisions of 40 CFR part 1068, subparts 
C and D, apply for engines subject to 
this part 1036, except that the hardship 
exemption provisions of 40 CFR 
1068.245, 1068.250, and 1068.255 do not 
apply for motor vehicle engines. 

(2) Manufacturers may comply with 
the defect reporting requirements of 40 
CFR 1068.501 instead of the defect re-
porting requirements of 40 CFR part 85. 

(b) Engines exempted from the appli-
cable standards of 40 CFR part 86 are 
exempt from the standards of this part 
without request. 

§ 1036.610 Innovative technology cred-
its and adjustments for reducing 
greenhouse gas emissions. 

(a) You may ask us to apply the pro-
visions of this section for CO2 emission 
reductions resulting from powertrain 
technologies that were not in common 
use with heavy-duty vehicles before 
model year 2010 that are not reflected 
in the specified test procedure. We will 
apply these provisions only for tech-
nologies that will result in a measur-
able, demonstrable, and verifiable real- 
world CO2 reduction. 

(b) The provisions of this section may 
be applied as either an improvement 
factor (used to adjust emission results) 
or as a separate credit, consistent with 
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good engineering judgment. We rec-
ommend that you base your credit/ad-
justment on A to B testing of pairs of 
engines/vehicles differing only with re-
spect to the technology in question. 

(1) Calculate improvement factors as 
the ratio of in-use emissions with the 
technology divided by the in-use emis-
sions without the technology. Adjust 
the emission results by multiplying by 
the improvement factor. Use the im-
provement-factor approach where good 
engineering judgment indicates that 
the actual benefit will be proportional 
to emissions measured over the test 
procedures specified in this part. For 
example, the benefits from tech-
nologies that reduce engine operation 
would generally be proportional to the 
engine’s emission rate. 

(2) Calculate separate credits based 
on the difference between the in-use 
emission rate (g/ton-mile) with the 
technology and the in-use emission 
rate without the technology. Multiply 
this difference by the number of en-
gines, standard payload, and useful life. 
We may also allow you to calculate the 
credits based on g/hp-hr emission rates. 
Use the separate-credit approach where 
good engineering judgment indicates 
that the actual benefit will not be pro-
portional to emissions measured over 
the test procedures specified in this 
part. 

(3) We may require you to discount or 
otherwise adjust your improvement 
factor or credit to account for uncer-
tainty or other relevant factors. 

(c) Send your request to the Des-
ignated Compliance Officer. Include a 
detailed description of the technology 
and a recommended test plan. Also 
state whether you recommend applying 
these provisions using the improve-
ment-factor method or the separate- 
credit method. We recommend that you 
do not begin collecting test data (for 
submission to EPA) before contacting 
us. For technologies for which the ve-
hicle manufacturer could also claim 
credits (such as transmissions in cer-
tain circumstances), we may require 
you to include a letter from the vehicle 
manufacturer stating that it will not 
seek credits for the same technology. 

(d) We may seek public comment on 
your request, consistent with the pro-
visions of 40 CFR 86.1866–12(d)(3). How-

ever, we will generally not seek public 
comment on credits/adjustments based 
on A to B engine dynamometer testing, 
chassis testing, or in-use testing. 

§ 1036.615 Engines with Rankine cycle 
waste heat recovery and hybrid 
powertrains. 

This section specifies how to gen-
erate advanced technology-specific 
emission credits for hybrid powertrains 
that include energy storage systems 
and regenerative braking (including re-
generative engine braking) and for en-
gines that include Rankine-cycle (or 
other bottoming cycle) exhaust energy 
recovery systems. 

(a) Hybrid powertrains. The following 
provisions apply for pre-transmission 
and post-transmission hybrid 
powertrains: 

(1) Pre-transmission hybrid 
powertrains are those engine systems 
that include features that recover and 
store energy during engine motoring 
operation but not from the vehicle 
wheels. These powertrains are tested 
using the hybrid engine test procedures 
of 40 CFR part 1065 or using the post- 
transmission test procedures in 40 CFR 
1037.550. 

(2) Post-transmission hybrid 
powertrains are those powertrains that 
include features that recover and store 
energy from braking but that cannot 
function as hybrids without the trans-
mission. These powertrains must have 
a single output shaft to the final drive 
and are tested by simulating the chas-
sis test procedure applicable for hybrid 
vehicles under 40 CFR 1037.550. You 
need our approval before you begin 
testing. 

(b) Rankine engines. Test engines that 
include Rankine-cycle exhaust energy 
recovery systems according to the test 
procedures specified in subpart F of 
this part unless we approve alternate 
procedures. 

(c) Calculating credits. Calculate cred-
its as specified in subpart H of this 
part. Credits generated from engines 
and powertrains certified under this 
section may be used in other averaging 
sets as described in § 1036.740(d). Credits 
may not be generated under this sec-
tion and 40 CFR 1037.615 for the same 
technology on the same vehicle. 
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