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Subpart B—Fuel Economy and 
Carbon-Related Exhaust Emis-
sion Regulations for 1978 and 
Later Model Year Auto-
mobiles—Test Procedures 

SOURCE: 42 FR 45657, Sept. 12, 1977, unless 
otherwise noted. 

§ 600.101–08 General applicability. 
(a) The provisions of this subpart are 

applicable to 2008 and later model year 
automobiles, except medium duty pas-
senger vehicles, manufactured on or 
after January 26, 2007, and to 2011 and 
later model year medium-duty pas-
senger vehicles. All 2008 automobiles 
manufactured prior to January 26, 2007 
may optionally comply with the provi-
sions of this subpart. 

[71 FR 77933, Dec. 27, 2006] 

§ 600.101–12 General applicability. 
(a) The provisions of this subpart are 

applicable to 2012 and later model year 
automobiles and to the manufacturers 
of 2012 and later model year auto-
mobiles. 

(b) Fuel economy and carbon-related 
emissions data. Unless stated otherwise, 
references to fuel economy or fuel 
economy data in this subpart shall also 
be interpreted to mean the related ex-
haust emissions of CO2, HC, and CO, 
and where applicable for alternative 
fuel vehicles, CH3OH, C2H5OH, C2H4O, 
HCHO, NMHC and CH4. References to 
average fuel economy shall be inter-
preted to also mean average carbon-re-
lated exhaust emissions. 

[75 FR 25704, May 7, 2010] 

§ 600.101–86 General applicability. 
(a) The provisions of this subpart are 

applicable to 1986 and later model year 
gasoline-fueled and diesel automobiles. 

[49 FR 13849, Apr. 6, 1984] 

§ 600.101–93 General applicability. 
The provisions of this subpart are ap-

plicable to 1993 and later model year 
gasoline-fueled, diesel-fueled, alcohol- 
fueled, natural gas-fueled, alcohol dual 
fuel, and natural gas dual fuel auto-
mobiles. 

[59 FR 39652, Aug. 3, 1994] 

§ 600.102–78 Definitions. 
The definitions in § 600.002 apply to 

this subpart. 

§ 600.103–78 Abbreviations. 
The abbreviations in § 600.003 apply to 

this subpart. 

§ 600.104–78 Section numbering, con-
struction. 

The section numbering system set 
forth in § 600.004 applies to this subpart. 

§ 600.105–78 Recordkeeping. 
The recordkeeping requirements set 

forth in § 600.005 apply to this subpart. 

§ 600.106–08 Equipment requirements. 
The requirements for test equipment 

to be used for all fuel economy testing 
are given in subparts B and C of part 86 
of this chapter. 

[71 FR 77933, Dec. 27, 2006] 

§ 600.106–78 Equipment requirements. 
The requirements for test equipment 

to be used for all fuel economy testing 
are given in §§ 86.106, 86.107, 86.108, 
86.109, and 86.111 of this chapter, as ap-
plicable. 

§ 600.107–08 Fuel specifications. 
(a) The test fuel specifications for 

gasoline, diesel, methanol, and meth-
anol-petroleum fuel mixtures are given 
in § 86.113 of this chapter, except for 
cold temperature FTP fuel require-
ments for diesel and alternative fuel 
vehicles, which are given in paragraph 
(b) of this section. 

(b)(1) Diesel test fuel used for cold 
temperature FTP testing must com-
prise a winter-grade diesel fuel as spec-
ified in ASTM D975–04c ‘‘Standard 
Specification for Diesel Fuel Oils’’ and 
that complies with part 80 of this chap-
ter. This incorporation by reference 
was approved by the Director of the 
Federal Register in accordance with 5 
U.S.C. 552(a) and 1 CFR part 51. Copies 
may be obtained from the American 
Society for Testing and Materials, 100 
Barr Harbor Drive, P.O. Box C700, West 
Conshohocken, PA 19428–2959. Copies 
may be inspected at U.S. EPA Head-
quarters Library, EPA West Building, 
Constitution Avenue and 14th Street, 
NW., Room 3340, Washington, DC, or at 
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the National Archives and Records Ad-
ministration (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. Alternatively, EPA 
may approve the use of a different die-
sel fuel, provided that the level of ker-
osene added shall not exceed 20 per-
cent. 

(2) The manufacturer may request 
EPA approval of the use of an alter-
native fuel for cold temperature FTP 
testing. 

(c) Test fuels which do not have fuel 
specifications provided in the provi-
sions of § 86.113 of this chapter may be 
used if approved in advance by the Ad-
ministrator. 

[71 FR 77933, Dec. 27, 2006, as amended at 74 
FR 61549, Nov. 25, 2009] 

§ 600.107–78 Fuel specifications. 

(a) The test fuel specifications for 
gasoline-fueled automobiles are given 
in paragraph (a)(1) of § 86.113 of this 
chapter. 

(b) The test fuel specifications for 
diesel automobiles are given in para-
graphs (b) (1) and (2) of § 86.113 of this 
chapter. 

§ 600.107–93 Fuel specifications. 

(a) The test fuel specifications for 
gasoline-fueled automobiles are given 
in § 86.113(a) (1) and (2) of this chapter. 

(b) The test fuel specifications for 
diesel-fueled automobiles are given in 
§ 86.113(b) (1) through (3) of this chap-
ter. 

(c) The test fuel specifications for 
methanol fuel used in Otto-cycle auto-
mobiles are given in § 86.113(a) (3) and 
(4) of this chapter. 

(d) The test fuel specifications for 
methanol fuel used in diesel cycle 
automobiles are given in § 86.113(b) (4) 
through (6) of this chapter. 

(e) The test fuel specifications for 
mixtures of petroleum and methanol 
fuels for methanol dual fuel vehicles 
are given in § 86.113(d) of this chapter. 

(f) The specification range of the 
fuels to be used under paragraphs (c) 
and (d) of this section shall be reported 

in accordance with § 86.090–21(b)(3) of 
this chapter. 

[59 FR 39652, Aug. 3, 1994] 

§ 600.108–78 Analytical gases. 

The analytical gases for all fuel econ-
omy testing must meet the criteria 
given in § 86.114 of this chapter. 

§ 600.109–08 EPA driving cycles. 

(a) The FTP driving cycle is pre-
scribed in § 86.115 of this chapter. 

(b) The highway fuel economy driv-
ing cycle is specified in this paragraph. 

(1) The Highway Fuel Economy Driv-
ing Schedule is set forth in appendix I 
of this part. The driving schedule is de-
fined by a smooth trace drawn through 
the specified speed versus time rela-
tionships. 

(2) The speed tolerance at any given 
time on the dynamometer driving 
schedule specified in appendix I of this 
part, or as printed on a driver’s aid 
chart approved by the Administrator, 
when conducted to meet the require-
ments of paragraph (b) of § 600.111 is de-
fined by upper and lower limits. The 
upper limit is 2 mph higher than the 
highest point on trace within 1 second 
of the given time. The lower limit is 2 
mph lower than the lowest point on the 
trace within 1 second of the given time. 
Speed variations greater than the tol-
erances (such as may occur during gear 
changes) are acceptable provided they 
occur for less than 2 seconds on any oc-
casion. Speeds lower than those pre-
scribed are acceptable provided the ve-
hicle is operated at maximum available 
power during such occurrences. 

(3) A graphic representation of the 
range of acceptable speed tolerances is 
found in § 86.115(c) of this chapter. 

(c) The US06 driving cycle is set forth 
in appendix I of part 86 of this chapter. 

(d) The SC03 driving cycle is set forth 
in appendix I of part 86 of this chapter. 

[71 FR 77933, Dec. 27, 2006] 

§ 600.109–78 EPA driving cycles. 

(a) The driving cycle to be utilized 
for generation of the city fuel economy 
data is prescribed in § 86.115 of this 
chapter. 

(b) The driving cycle to be utilized 
for generation of the highway fuel 
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economy data is specified in this para-
graph. 

(1) The Highway Fuel Economy Driv-
ing Schedule is set forth in appendix I 
to this part. The driving schedule is de-
fined by a smooth trace drawn through 
the specified speed versus time rela-
tionships. 

(2) The speed tolerance at any given 
time on the dynamometer driving 
schedule specified in appendix I, or as 
printed on a driver’s aid chart approved 
by the Administrator, when conducted 
to meet the requirements of paragraph 
(b) of § 600.111 is defined by upper and 
lower limits. The upper limit is 2 mph 
higher than the highest point on trace 
within 1 second of the given time. The 
lower limit is 2 mph lower than the 
lowest point on the trace within 1 sec-
ond of the given time. Speed variations 
greater than the tolerances (such as 
may occur during gear changes) are ac-
ceptable provided they occur for less 
than 2 seconds on any occasion. Speeds 
lower than those prescribed are accept-
able provided the vehicle is operated at 
maximum available power during such 
occurrences. 

(3) A graphic representation of the 
range of acceptable speed tolerances is 
found in paragraph (c) of § 86.115 of this 
chapter. 

§ 600.110–08 Equipment calibration. 
The equipment used for fuel economy 

testing must be calibrated according to 
the provisions of §§ 86.116 and 86.216 of 
this chapter. 

[71 FR 77933, Dec. 27, 2006] 

§ 600.110–78 Equipment calibration. 
The equipment used for fuel economy 

testing must be calibrated according to 
the provisions of § 86.116 of this chap-
ter. 

§ 600.111–08 Test procedures. 
This section provides test procedures 

for the FTP, highway, US06, SC03, and 
the cold temperature FTP tests. Test-
ing shall be performed according to 
test procedures and other requirements 
contained in part 86 and part 600 of this 
chapter, including the provisions of 
part 86, subparts B, C, and S. 

(a) FTP testing procedures. The test 
procedures to be followed for con-

ducting the FTP test are those pre-
scribed in §§ 86.127 through 86.138 of this 
chapter, as applicable, except as pro-
vided for in paragraph (b)(5) of this sec-
tion. (The evaporative loss portion of 
the test procedure may be omitted un-
less specifically required by the Ad-
ministrator.) 

(b) Highway fuel economy testing proce-
dures. (1) The Highway Fuel Economy 
Dynamometer Procedure (HFET) con-
sists of preconditioning highway driv-
ing sequence and a measured highway 
driving sequence. 

(2) The HFET is designated to simu-
late non-metropolitan driving with an 
average speed of 48.6 mph and a max-
imum speed of 60 mph. The cycle is 10.2 
miles long with 0.2 stop per mile and 
consists of warmed-up vehicle oper-
ation on a chassis dynamometer 
through a specified driving cycle. A 
proportional part of the diluted ex-
haust emission is collected continu-
ously for subsequent analysis of hydro-
carbons, carbon monoxide, carbon diox-
ide using a constant volume (variable 
dilution) sampler. Diesel dilute ex-
haust is continuously analyzed for hy-
drocarbons using a heated sample line 
and analyzer. Methanol and formalde-
hyde samples are collected and individ-
ually analyzed for methanol-fueled ve-
hicles (measurement of methanol and 
formaldehyde may be omitted for 1993 
through 1994 model year methanol- 
fueled vehicles provided a HFID cali-
brated on methanol is used for meas-
uring HC plus methanol). 

(3) Except in cases of component mal-
function or failure, all emission con-
trol systems installed on or incor-
porated in a new motor vehicle must be 
functioning during all procedures in 
this subpart. The Administrator may 
authorize maintenance to correct com-
ponent malfunction or failure. 

(4) Transmission. The provisions of 
§ 86.128 of this chapter apply for vehicle 
transmission operation during highway 
fuel economy testing under this sub-
part. 

(5) Road load power and test weight de-
termination. § 86.129 of this chapter ap-
plies for determination of road load 
power and test weight for highway fuel 
economy testing. The test weight for 
the testing of a certification vehicle 
will be that test weight specified by 
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the Administrator under the provisions 
of part 86 of this chapter. The test 
weight for a fuel economy data vehicle 
will be that test weight specified by 
the Administrator from the test 
weights covered by that vehicle con-
figuration. The Administrator will base 
his selection of a test weight on the 
relative projected sales volumes of the 
various test weights within the vehicle 
configuration. 

(6) Vehicle preconditioning. The HFET 
is designed to be performed imme-
diately following the Federal Emission 
Test Procedure, §§ 86.127 through 86.138 
of this chapter. When conditions allow, 
the tests should be scheduled in this se-
quence. In the event the tests cannot 
be scheduled within three hours of the 
Federal Emission Test Procedure (in-
cluding one hour hot soak evaporative 
loss test, if applicable) the vehicle 
should be preconditioned as in para-
graph (b)(6) (i) or (ii) of this section, as 
applicable. 

(i) If the vehicle has experienced 
more than three hours of soak (68 °F–86 
°F) since the completion of the Federal 
Emission Test Procedure, or has expe-
rienced periods of storage outdoors, or 
in environments where soak tempera-
ture is not controlled to 68 °F–86 °F, 
the vehicle must be preconditioned by 
operation on a dynamometer through 
one cycle of the EPA Urban Dynamom-
eter Driving Schedule, § 86.115 of this 
chapter. 

(ii) In unusual circumstances where 
additional preconditioning is desired 
by the manufacturer, the provisions of 
§ 86.132(a)(3) of this chapter apply. 

(7) Highway fuel economy dynamometer 
procedure. (i) The dynamometer proce-
dure consists of two cycles of the High-
way Fuel Economy Driving Schedule 
(§ 600.109(b)) separated by 15 seconds of 
idle. The first cycle of the Highway 
Fuel Economy Driving Schedule is 
driven to precondition the test vehicle 
and the second is driven for the fuel 
economy measurement. 

(ii) The provisions of § 86.135 (b), (c), 
(e), (f), (g), (h) and (i) Dynamometer 
procedure of this chapter, apply for 
highway fuel economy testing. 

(iii) Only one exhaust sample and one 
background sample are collected and 
analyzed for hydrocarbons (except die-
sel hydrocarbons which are analyzed 

continuously), carbon monoxide, and 
carbon dioxide. Methanol and form-
aldehyde samples (exhaust and dilution 
air) are collected and analyzed for 
methanol-fueled vehicles (measure-
ment of methanol and formaldehyde 
may be omitted for 1993 through 1994 
model year methanol-fueled vehicles 
provided a HFID calibrated on meth-
anol is used for measuring HC plus 
methanol). 

(iv) The fuel economy measurement 
cycle of the test includes two seconds 
of idle indexed at the beginning of the 
second cycle and two seconds of idle in-
dexed at the end of the second cycle. 

(8) Engine starting and restarting. (i) 
If the engine is not running at the ini-
tiation of the highway fuel economy 
test (preconditioning cycle), the start- 
up procedure must be according to the 
manufacturer’s recommended proce-
dures. 

(ii) False starts and stalls during the 
preconditioning cycle must be treated 
as in § 86.136(d) and (e). If the vehicle 
stalls during the measurement cycle of 
the highway fuel economy test, the 
test is voided, corrective action may be 
taken according to § 86.1834–01 as appli-
cable, and the vehicle may be resched-
uled for test. The person taking the 
corrective action shall report the ac-
tion so that the test records for the ve-
hicle contain a record of the action. 

(9) Dynamometer test run. The fol-
lowing steps must be taken for each 
test: 

(i) Place the drive wheels of the vehi-
cle on the dynamometer. The vehicle 
may be driven onto the dynamometer. 

(ii) Open the vehicle engine compart-
ment cover and position the cooling 
fan(s) required. Manufacturers may re-
quest the use of additional cooling fans 
or variable speed fan(s) for additional 
engine compartment or under-vehicle 
cooling and for controlling high tire or 
brake temperatures during dynamom-
eter operation. With prior EPA ap-
proval, manufacturers may perform the 
test with the engine compartment 
closed, e.g. to provide adequate air flow 
to an intercooler (through a factory in-
stalled hood scoop). Additionally, the 
Administrator may conduct fuel econ-
omy testing using the additional cool-
ing set-up approved for a specific vehi-
cle. 

VerDate Mar<15>2010 09:40 Sep 09, 2011 Jkt 223173 PO 00000 Frm 00902 Fmt 8010 Sfmt 8010 Y:\SGML\223173.XXX 223173er
ow

e 
on

 D
S

K
5C

LS
3C

1P
R

O
D

 w
ith

 C
F

R



893 

Environmental Protection Agency § 600.111–80 

(iii) Preparation of the CVS must be 
performed before the measurement 
highway driving cycle. 

(iv) Equipment preparation. The provi-
sions of § 86.137(b)(3) through (6) of this 
chapter apply for highway fuel econ-
omy test except that only one exhaust 
sample collection bag and one dilution 
air sample collection bag need be con-
nected to the sample collection sys-
tems. 

(v) Operate the vehicle over one 
Highway Fuel Economy Driving Sched-
ule cycle according to the dynamom-
eter driving schedule specified in 
§ 600.109(b). 

(vi) When the vehicle reaches zero 
speed at the end of the preconditioning 
cycle, the driver has 17 seconds to pre-
pare for the emission measurement 
cycle of the test. 

(vii) Operate the vehicle over one 
Highway Fuel Economy Driving Sched-
ule cycle according to the dynamom-
eter driving schedule specified in 
§ 600.109(b) while sampling the exhaust 
gas. 

(viii) Sampling must begin two sec-
onds before beginning the first accel-
eration of the fuel economy measure-
ment cycle and must end two seconds 
after the end of the deceleration to 
zero. At the end of the deceleration to 
zero speed, the roll or shaft revolutions 
must be recorded. 

(10) For alcohol-based dual fuel auto-
mobiles, the procedures of § 600.111(a) 
and (b) shall be performed for each of 
the fuels on which the vehicle is de-
signed to operate. 

(c) US06 testing procedures. The test 
procedures to be followed for con-
ducting the US06 test are those pre-
scribed in § 86.159 of this chapter, as ap-
plicable. 

(d) SC03 testing procedures. The test 
procedures to be followed for con-
ducting the SC03 test are prescribed in 
§§ 86.160 through 161 of this chapter, as 
applicable. 

(e) Cold temperature FTP procedures. 
The test procedures to be followed for 
conducting the cold temperature FTP 
test are generally prescribed in subpart 
C of part 86 of this chapter, as applica-
ble. For the purpose of fuel economy 
labeling, diesel vehicles are subject to 
cold temperature FTP testing, but are 
not required to measure particulate 

matter, as described in § 86.210–08 of 
this chapter. 

(f) Special test procedures. The Admin-
istrator may prescribe test procedures, 
other than those set forth in this sub-
part B, for any vehicle which is not 
susceptible to satisfactory testing and/ 
or testing results by the procedures set 
forth in this part. For example, special 
test procedures may be used for ad-
vanced technology vehicles, including, 
but not limited to battery electric ve-
hicles, fuel cell vehicles, plug-in hybrid 
electric vehicles and vehicles equipped 
with hydrogen internal combustion en-
gines. Additionally, the Administrator 
may conduct fuel economy and carbon- 
related exhaust emission testing using 
the special test procedures approved 
for a specific vehicle. 

[71 FR 77933, Dec. 27, 2006, as amended at 74 
FR 61549, Nov. 25, 2009; 75 FR 25704, May 7, 
2010] 

§ 600.111–80 Test procedures. 

(a) The test procedures to be followed 
for generation of the city fuel economy 
data are those prescribed in §§ 86.127–94 
through 86.138–78 of this chapter, as ap-
plicable. (The evaporative and refuel-
ing loss portions of the test procedure 
may be omitted unless specifically re-
quired by the Administrator.) 

(b) The test procedures to be followed 
for generation of the highway fuel 
economy data are those specified in 
§ 600.111–78 (b) through (h) inclusive. 

(1) The Highway Fuel Economy Dy-
namometer Procedure consists of a pre-
conditioning highway driving sequence 
and a measured highway driving se-
quence. 

(2) The highway fuel economy test is 
designated to simulate non-metropoli-
tan driving with an average speed of 
48.6 mph and a maximum speed of 60 
mph. The cycle is 10.2 miles long with 
0.2 stops per mile and consists of 
warmed-up vehicle operation on a chas-
sis dynamometer through a specified 
driving cycle. A proportional part of 
the diluted exhaust emissions is col-
lected continuously for subsequent 
analysis using a constant volume (vari-
able dilution) sampler. Diesel dilute ex-
haust is continuously analyzed for hy-
drocarbons using a heated sample line 
and analyzer. 
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(3) Except in cases of component mal-
function or failure, all emission con-
trol systems installed on or incor-
porated in a new motor vehicle must be 
functioning during all procedures in 
this subpart. The Administrator may 
authorize maintenance to correct com-
ponent malfunction or failure. 

(c) Transmission. The provisions of 
§ 86.128 of this chapter apply for vehicle 
transmission operation during highway 
fuel economy testing under this sub-
part. 

(d) Road load power and test weight de-
termination. Section 86.129 of this chap-
ter applies for determination of road 
load power and test weight for highway 
fuel economy testing. The test weight 
for the testing of a certification vehi-
cle will be that test weight specified by 
the Administrator under the provisions 
of part 86. The test weight for a fuel 
economy data vehicle will be that test 
weight specified by the Administrator 
from the test weights covered by that 
vehicle configuration. The Adminis-
trator will base his selection of a test 
weight on the relative projected sales 
volumes of the various test weights 
within the vehicle configuration. 

(e) Vehicle preconditioning. The High-
way Fuel Economy Dynamometer Pro-
cedure is designed to be performed im-
mediately following the Federal Emis-
sion Test Procedure, §§ 86.127 through 
86.138 of this chapter. When conditions 
allow, the tests should be scheduled in 
this sequence. In the event the tests 
cannot be scheduled within three hours 
of the Federal Emission Test Procedure 
(including one hour hot soak evapo-
ration loss test, if applicable) the vehi-
cle should be preconditioned as in para-
graph (e)(1) or (2) of this section, as ap-
plicable. 

(1) If the vehicle has experienced 
more than three hours of soak (68 °F–86 
°F) since the completion of the Federal 
Emission Test Procedure, or has expe-
rienced periods of storage outdoors, or 
in environments where soak tempera-
ture is not controlled to 68 °F–86 °F, 
the vehicle must be preconditioned by 
operation on a dynamometer through 
one cycle of the EPA Urban Dynamom-
eter Driving Schedule, § 86.115 of this 
chapter. 

(2) In unusual circumstances where 
additional preconditioning is desired 

by the manufacturer, the provisions of 
paragraph (a)(3) of § 86.132 of this chap-
ter apply. 

(f) Highway fuel economy dynamometer 
procedure. (1) The dynamometer proce-
dure consists of two cycles of the High-
way Fuel Economy Driving Schedule 
(§ 600.109 (b)) separated by 15 seconds of 
idle. The first cycle of the Highway 
Fuel Economy Driving Schedule is 
driven to precondition the test vehicle 
and the second is driven for the fuel 
economy measurement. 

(2) The provisions of paragraphs (b), 
(c), (e), (f), (g), and (h) of § 86.135 Dyna-
mometer procedure of this chapter, apply 
for highway fuel economy testing. 

(3) Only one exhaust sample and one 
background sample are collected and 
analyzed for hydrocarbons (except die-
sel hydrocarbons which are analyzed 
continuously), carbon monoxide, and 
carbon dioxide. 

(4) The fuel economy measurement 
cycle of the test includes two seconds 
of idle indexed at the beginning of the 
second cycle and two seconds of idle in-
dexed at the end of the second cycle. 

(g) Engine starting and restarting. (1) If 
the engine is not running at the initi-
ation of the highway fuel economy test 
(preconditioning cycle), the start-up 
procedure must be according to the 
manufacturer’s recommended proce-
dures. 

(2) False starts and stalls during the 
preconditioning cycle must be treated 
as in paragraphs (d) and (e) of § 86.136 of 
this chapter. If the vehicle stalls dur-
ing the measurement cycle of the high-
way fuel economy test, the test is void-
ed, corrective action may be taken ac-
cording to § 86.079-25 of this chapter, 
and the vehicle may be rescheduled for 
test. The person taking the corrective 
action shall report the action so that 
the test records for the vehicle contain 
a record of the action. 

(h) Dynamometer test run. The fol-
lowing steps must be taken for each 
test: 

(1) Place the drive wheels of the vehi-
cle on the dynamometer. The vehicle 
may be driven onto the dynamometer. 

(2) Open the vehicle engine compart-
ment cover and position the cooling 
fan(s) required. Manufacturers may re-
quest the use of additional cooling fans 
for additional engine compartment or 
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under-vehicle cooling and for control-
ling high tire or brake temperatures 
during dynamometer operation. 

(3) Preparation of the CVS must be 
performed before the measurement 
highway driving cycle. 

(4) Equipment preparation. The pro-
visions of paragraphs (b) (3) through (5) 
inclusive of § 86.137 of this chapter 
apply for highway fuel economy test 
except that only one exhaust sample 
collection bag and one dilution air 
sample collection bag need be con-
nected to the sample collection sys-
tems. 

(5) Operate the vehicle over one High-
way Fuel Economy Driving Schedule 
cycle according to the dynamometer 
driving schedule specified in paragraph 
(b) of § 600.109. 

(6) When the vehicle reaches zero 
speed at the end of the preconditioning 
cycle, the driver has 17 seconds to pre-
pare for the emission measurement 
cycle of the test. Reset and enable the 
roll revolution counter. 

(7) Operate the vehicle over one High-
way Fuel Economy Driving Schedule 
cycle according to the dynamometer 
driving schedule specified in paragraph 
(b) of § 600.109 while sampling the ex-
haust gas. 

(8) Sampling must begin two seconds 
before beginning the first acceleration 
of the fuel economy measurement 
cycle and must end two seconds after 
the end of the deceleration to zero. At 
the end of the deceleration to zero 
speed, the roll or shaft revolutions 
must be recorded. 

[42 FR 45657, Sept. 12, 1977, as amended at 43 
FR 52929, Nov. 14, 1978; 59 FR 16309, Apr. 6, 
1994] 

§ 600.111–93 Test procedures. 
(a) The test procedures to be followed 

for generation of the city fuel economy 
data are those prescribed in §§ 86.127 
through 86.138 of this chapter, as appli-
cable, except as provided for in para-
graph (d) of this section. (The evapo-
rative loss portion of the test proce-
dure may be omitted unless specifi-
cally required by the Administrator.) 

(b) The test procedures to be followed 
for generation of the highway fuel 
economy data are those specified in 
paragraphs (b) through (j) of this sec-
tion. 

(1) The Highway Fuel Economy Dy-
namometer Procedure consists of pre-
conditioning highway driving sequence 
and a measured highway driving se-
quence. 

(2) The highway fuel economy test is 
designated to simulate non-metropoli-
tan driving with an average speed of 
48.6 mph and a maximum speed of 60 
mph. The cycle is 10.2 miles long with 
0.2 stop per mile and consists of 
warmed-up vehicle operation on a chas-
sis dynamometer through a specified 
driving cycle. A proportional part of 
the diluted exhaust emission is col-
lected continuously for subsequent 
analysis of hydrocarbons, carbon mon-
oxide, carbon dioxide using a constant 
volume (variable dilution) sampler. 
Diesel dilute exhaust is continuously 
analyzed for hydrocarbons using a 
heated sample line and analyzer. Meth-
anol and formaldehyde samples are col-
lected and individually analyzed for 
methanol-fueled vehicles (measure-
ment of methanol and formaldehyde 
may be omitted for 1993 through 1994 
model year methanol-fueled vehicles 
provided a HFID calibrated on meth-
anol is used for measuring HC plus 
methanol). 

(3) Except in cases of component mal-
function or failure, all emission con-
trol systems installed on or incor-
porated in a new motor vehicle must be 
functioning during all procedures in 
this subpart. The Administrator may 
authorize maintenance to correct com-
ponent malfunction or failure. 

(c) Transmission. The provisions of 
§ 86.128 of this chapter apply for vehicle 
transmission operation during highway 
fuel economy testing under this sub-
part. 

(d) Road load power and test weight de-
termination. Section 86.129 of this chap-
ter applies for determination of road 
load power and test weight for highway 
fuel economy testing. The test weight 
for the testing of a certification vehi-
cle will be that test weight specified by 
the Administrator under the provisions 
of part 86 of this chapter. The test 
weight for a fuel economy data vehicle 
will be that test weight specified by 
the Administrator from the test 
weights covered by that vehicle con-
figuration. The Administrator will base 
his selection of a test weight on the 
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relative projected sales volumes of the 
various test weights within the vehicle 
configuration. 

(e) Vehicle preconditioning. The High-
way Fuel Economy Dynamometer Pro-
cedure is designed to be performed im-
mediately following the Federal Emis-
sion Test Procedure, §§ 86.127 through 
86.138 of this chapter. When conditions 
allow, the tests should be scheduled in 
this sequence. In the event the tests 
cannot be scheduled within three hours 
of the Federal Emission Test Procedure 
(including one hour hot soak evapo-
rative loss test, if applicable) the vehi-
cle should be preconditioned as in para-
graph (e) (1) or (2) of this section, as ap-
plicable. 

(1) If the vehicle has experienced 
more than three hours of soak (68 °F–86 
°F) since the completion of the Federal 
Emission Test Procedure, or has expe-
rienced periods of storage outdoors, or 
in environments where soak tempera-
ture is not controlled to 68 °F–86 °F, 
the vehicle must be preconditioned by 
operation on a dynamometer through 
one cycle of the EPA Urban Dynamom-
eter Driving Schedule, § 86.115 of this 
chapter. 

(2) In unusual circumstances where 
additional preconditioning is desired 
by the manufacturer, the provisions of 
§ 86.132(a)(3) of this chapter apply. 

(f) Highway fuel economy dynamometer 
procedure. (1) The dynamometer proce-
dure consists of two cycles of the High-
way Fuel Economy Driving Schedule 
(§ 600.109(b)) separated by 15 seconds of 
idle. The first cycle of the Highway 
Fuel Economy Driving Schedule is 
driven to precondition the test vehicle 
and the second is driven for the fuel 
economy measurement. 

(2) The provisions of paragraphs (b), 
(c), (e), (f), (g) and (h) of § 86.135 Dyna-
mometer procedure of this chapter, apply 
for highway fuel economy testing. 

(3) Only one exhaust sample and one 
background sample are collected and 
analyzed for hydrocarbons (except die-
sel hydrocarbons which are analyzed 
continuously), carbon monoxide, and 
carbon dioxide. Methanol and form-
aldehyde samples (exhaust and dilution 
air) are collected and analyzed for 
methanol-fueled vehicles (measure-
ment of methanol and formaldehyde 
may be omitted for 1993 through 1994 

model year methanol-fueled vehicles 
provided a HFID calibrated on meth-
anol is used for measuring HC plus 
methanol). 

(4) The fuel economy measurement 
cycle of the test includes two seconds 
of idle indexed at the beginning of the 
second cycle and two seconds of idle in-
dexed at the end of the second cycle. 

(g) Engine starting and restarting. (1) If 
the engine is not running at the initi-
ation of the highway fuel economy test 
(preconditioning cycle), the start-up 
procedure must be according to the 
manufacturer’s recommended proce-
dures. 

(2) False starts and stalls during the 
preconditioning cycle must be treated 
as in 40 CFR 86.136 (d) and (e). If the ve-
hicle stalls during the measurement 
cycle of the highway fuel economy 
test, the test is voided, corrective ac-
tion may be taken according to 40 CFR 
86.079–25 or 40 CFR 86.1834–01 as applica-
ble, and the vehicle may be rescheduled 
for test. The person taking the correc-
tive action shall report the action so 
that the test records for the vehicle 
contain a record of the action. 

(h) Dynamometer test run. The fol-
lowing steps must be taken for each 
test: 

(1) Place the drive wheels of the vehi-
cle on the dynamometer. The vehicle 
may be driven onto the dynamometer. 

(2) Open the vehicle engine compart-
ment cover and position the cooling 
fans(s) required. Manufacturers may 
request the use of additional cooling 
fans for additional engine compart-
ment or under-vehicle cooling and for 
controlling high tire or brake tempera-
tures during dynamometer operation. 

(3) Preparation of the CVS must be 
performed before the measurement 
highway driving cycle. 

(4) Equipment preparation. The pro-
visions of § 86.137(b)(3) through (6) of 
this chapter apply for highway fuel 
economy test except that only one ex-
haust sample collection bag and one di-
lution air sample collection bag need 
be connected to the sample collection 
systems. 

(5) Operate the vehicle over one High-
way Fuel Economy Driving Schedule 
cycle according to the dynamometer 
driving schedule specified in 
§ 600.109(b). 
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(6) When the vehicle reaches zero 
speed at the end of the preconditioning 
cycle, the driver has 17 seconds to pre-
pare for the emission measurement 
cycle of the test. Reset and enable the 
roll revolution counter. 

(7) Operate the vehicle over one High-
way Fuel Economy Driving Schedule 
cycle according to the dynamometer 
driving schedule specified in § 600.109(b) 
while sampling the exhaust gas. 

(8) Sampling must begin two seconds 
before beginning the first acceleration 
of the fuel economy measurement 
cycle and must end two seconds after 
the end of the deceleration to zero. At 
the end of the deceleration to zero 
speed, the roll or shaft revolutions 
must be recorded. 

(i) For methanol dual fuel auto-
mobiles, the procedures of § 600.111 (a) 
and (b) shall be performed for each of 
the required test fuels: 

(1) Gasoline or diesel fuel as specified 
in § 600.107 (a) and (b); and 

(2) Methanol fuel as specified in 
§ 600.107 (c) and (d); and 

(3) A mixture containing 50% gaso-
line or diesel and 50% methanol by vol-
ume, applicable during model years 
1993 through 1995; or 

(4) In lieu of testing using the mix-
ture containing 50% gasoline or diesel 
and 50% methanol by volume, the man-
ufacturer must provide a written state-
ment attesting that the equal or supe-
rior energy efficiency is attained while 
using the 50% gasoline or diesel and 
50% methanol mixture compared to 
using gasoline. 

[59 FR 39652, Aug. 3, 1994, as amended at 64 
FR 23975, May 4, 1999] 

§ 600.112–08 Exhaust sample analysis. 

The exhaust sample analysis must be 
performed according to § 86.140, or 
§ 86.240 of this chapter, as applicable. 

[71 FR 77935, Dec. 27, 2006] 

§ 600.112–78 Exhaust sample analysis. 

The exhaust sample analysis must be 
performed according to § 86.140 of this 
chapter. 

§ 600.113–08 Fuel economy calculations 
for FTP, HFET, US06, SC03 and cold 
temperature FTP tests. 

The Administrator will use the cal-
culation procedure set forth in this 
paragraph for all official EPA testing 
of vehicles fueled with gasoline, diesel, 
alcohol-based or natural gas fuel. The 
calculations of the weighted fuel econ-
omy values require input of the weight-
ed grams/mile values for total hydro-
carbons (HC), carbon monoxide (CO), 
and carbon dioxide (CO2); and, addi-
tionally for methanol-fueled auto-
mobiles, methanol (CH3OH) and form-
aldehyde (HCHO); and additionally for 
natural gas-fueled vehicles non-meth-
ane hydrocarbons (NMHC) and methane 
(CH4) for the FTP, HFET, US06, SC03 
and cold temperature FTP tests. Addi-
tionally, the specific gravity, carbon 
weight fraction and net heating value 
of the test fuel must be determined. 
The FTP, HFET, US06, SC03 and cold 
temperature FTP fuel economy values 
shall be calculated as specified in this 
section. An example appears in appen-
dix II of this part. 

(a) Calculate the FTP fuel economy. 
(1) Calculate the weighted grams/ 

mile values for the FTP test for HC, CO 
and CO2; and, additionally for meth-
anol-fueled automobiles, CH3OH and 
HCHO; and additionally for natural 
gas-fueled automobiles NMHC and CH4 
as specified in § 86.144 of this chapter. 
Measure and record the test fuel’s 
properties as specified in paragraph (f) 
of this section. 

(2) Calculate separately the grams/ 
mile values for the cold transient 
phase, stabilized phase and hot tran-
sient phase of the FTP test. For vehi-
cles with more than one source of pro-
pulsion energy, one of which is a re-
chargeable energy storage system, or 
vehicles with special features that the 
Administrator determines may have a 
rechargeable energy source, whose 
charge can vary during the test, cal-
culate separately the grams/mile val-
ues for the cold transient phase, sta-
bilized phase, hot transient phase and 
hot stabilized phase of the FTP test. 

(b) Calculate the HFET fuel econ-
omy. 

(1) Calculate the mass values for the 
highway fuel economy test for HC, CO 
and CO2, and where applicable CH3OH, 
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HCHO, NMHC and CH4 as specified in 
§ 86.144(b) of this chapter. Measure and 
record the test fuel’s properties as 
specified in paragraph (f) of this sec-
tion. 

(2) Calculate the grams/mile values 
for the highway fuel economy test for 
HC, CO and CO2, and where applicable 
CH3OH, HCHO, NMHC and CH4 by divid-
ing the mass values obtained in para-
graph (b)(1) of this section, by the ac-
tual distance traveled, measured in 
miles, as specified in § 86.135(h) of this 
chapter. 

(c) Calculate the cold temperature 
FTP fuel economy. 

(1) Calculate the weighted grams/ 
mile values for the cold temperature 
FTP test for HC, CO and CO2; and, addi-
tionally for methanol-fueled auto-
mobiles, CH3OH and HCHO; and addi-
tionally for natural gas-fueled auto-
mobiles NMHC and CH4 as specified in 
§ 86.244 of this chapter. For 2008 through 
2010 diesel-fueled vehicles, HC measure-
ment is optional. 

(2) Calculate separately the grams/ 
mile values for the cold transient 
phase, stabilized phase and hot tran-
sient phase of the cold temperature 
FTP test in § 86.244 of this chapter. 

(3) Measure and record the test fuel’s 
properties as specified in paragraph (f) 
of this section. 

(d) Calculate the US06 fuel economy. 
(1) Calculate the total grams/mile 

values for the US06 test for HC, CO and 
CO2; and where applicable CH3OH, 
HCHO, NMHC and CH4, as specified in 
§ 86.164 of this chapter. 

(2) Calculate separately the grams/ 
mile values for HC, CO and CO2; and 
where applicable CH3OH, HCHO, NMHC 
and CH4, for both the US06 City phase 
and the US06 Highway phase of the 
US06 test as specified in § 86.164 of this 
chapter. In lieu of directly measuring 
the emissions of the separate city and 
highway phases of the US06 test ac-
cording to the provisions of § 86.159 of 
this chapter, the manufacturer may, 
with the advance approval of the Ad-
ministrator and using good engineering 
judgment, optionally analytically de-
termine the grams/mile values for the 
city and highway phases of the US06 
test. To analytically determine US06 
City and US06 Highway phase emission 
results, the manufacturer shall mul-

tiply the US06 total grams/mile values 
determined in paragraph (d)(1) of this 
section by the estimated proportion of 
fuel use for the city and highway 
phases relative to the total US06 fuel 
use. The manufacturer may estimate 
the proportion of fuel use for the US06 
City and US06 Highway phases by using 
modal HC, CO, and CO2 emissions data, 
or by using appropriate OBD data (e.g., 
fuel flow rate in grams of fuel per sec-
ond), or another method approved by 
the Administrator. 

(3) Measure and record the test fuel’s 
properties as specified in paragraph (f) 
of this section. 

(e) Calculate the grams/mile values 
for the SC03 test for HC, CO and CO2; 
and additionally for methanol-fueled 
automobiles, CH3OH and HCHO; and ad-
ditionally for natural gas-fueled auto-
mobiles NMHC and CH4 as specified in 
§ 86.144 of this chapter. Measure and 
record the test fuel’s properties as 
specified in paragraph (f) of this sec-
tion. 

(f)(1) Gasoline test fuel properties 
shall be determined by analysis of a 
fuel sample taken from the fuel supply. 
A sample shall be taken after each ad-
dition of fresh fuel to the fuel supply. 
Additionally, the fuel shall be resam-
pled once a month to account for any 
fuel property changes during storage. 
Less frequent resampling may be per-
mitted if EPA concludes, on the basis 
of manufacturer-supplied data, that 
the properties of test fuel in the manu-
facturer’s storage facility will remain 
stable for a period longer than one 
month. The fuel samples shall be ana-
lyzed to determine the following fuel 
properties: 

(i) Specific gravity per ASTM D 1298– 
85 (Reapproved 1990) ‘‘Standard Prac-
tice for Density, Relative Density (Spe-
cific Gravity), or API Gravity of Crude 
Petroleum and Liquid Petroleum Prod-
ucts by Hydrometer Method’’. This in-
corporation by reference was approved 
by the Director of the Federal Register 
in accordance with 5 U.S.C. 552(a) and 1 
CFR part 51. Copies may be obtained 
from the American Society for Testing 
and Materials, 100 Barr Harbor Drive, 
P.O. Box C700, West Conshohocken, PA 
19428–2959. Copies may be inspected at 
U.S. EPA Headquarters Library, EPA 
West Building, Constitution Avenue 
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and 14th Street, NW., Room 3340, Wash-
ington, DC, 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. 

(ii) Carbon weight fraction per ASTM 
D 3343–90 ‘‘Standard Test Method for 
Estimation of Hydrogen Content of 
Aviation Fuels.’’ This incorporation by 
reference was approved by the Director 
of the Federal Register in accordance 
with 5 U.S.C. 552(a) and 1 CFR part 51. 
Copies may be obtained from the Amer-
ican Society for Testing and Materials, 
100 Barr Harbor Drive, P.O. Box C700, 
West Conshohocken, PA 19428–2959. 
Copies may be inspected at U.S. EPA 
Headquarters Library, EPA West 
Building, Constitution Avenue and 14th 
Street, NW., Room 3340, Washington, 
DC, 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. 

(iii) Net heating value (Btu/lb) per 
ASTM D 3338–92 ‘‘Standard Test Meth-
od for Estimation of Net Heat of Com-
bustion of Aviation Fuels.’’ This incor-
poration by reference was approved by 
the Director of the Federal Register in 
accordance with 5 U.S.C. 552(a) and 1 
CFR part 51. Copies may be obtained 
from the American Society for Testing 
and Materials, 100 Barr Harbor Drive, 
P.O. Box C700, West Conshohocken, PA 
19428–2959. Copies may be inspected at 
U.S. EPA Headquarters Library, EPA 
West Building, Constitution Avenue 
and 14th Street, NW., Room 3340, Wash-
ington, DC, 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. 

(2) Methanol test fuel shall be ana-
lyzed to determine the following fuel 
properties: 

(i) Specific gravity using either: 

(A) ASTM D 1298–85 (Reapproved 1990) 
‘‘Standard Practice for Density, Rel-
ative Density (Specific Gravity), or 
API Gravity of Crude Petroleum and 
Liquid Petroleum Products by Hy-
drometer Method’’ for the blend. This 
incorporation by reference was ap-
proved by the Director of the Federal 
Register in accordance with 5 U.S.C. 
552(a) and 1 CFR part 51. Copies may be 
obtained from the American Society 
for Testing and Materials, 100 Barr 
Harbor Drive, P.O. Box C700, West 
Conshohocken, PA 19428–2959. Copies 
may be inspected at U.S. EPA Head-
quarters Library, EPA West Building, 
Constitution Avenue and 14th Street, 
NW., Room 3340, Washington, DC, or at 
the National Archives and Records Ad-
ministration (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 or: 

(B) ASTM D 1298–85 (Reapproved 1990) 
‘‘Standard Practice for Density, Rel-
ative Density (Specific Gravity), or 
API Gravity of Crude Petroleum and 
Liquid Petroleum Products by Hy-
drometer Method’’ for the gasoline fuel 
component and also for the methanol 
fuel component and combining as fol-
lows. This incorporation by reference 
was approved by the Director of the 
Federal Register in accordance with 5 
U.S.C. 552(a) and 1 CFR part 51. Copies 
may be obtained from the American 
Society for Testing and Materials, 100 
Barr Harbor Drive, P.O. Box C700, West 
Conshohocken, PA 19428–2959. Copies 
may be inspected at U.S. EPA Head-
quarters Library, EPA West Building, 
Constitution Avenue and 14th Street, 
NW., Room 3340, Washington, DC, or at 
the National Archives and Records Ad-
ministration (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. 

SG = SGg × volume fraction gasoline 
+ SGm × volume fraction methanol. 

(ii)(A) Carbon weight fraction using 
the following equation: 

CWF = CWFg × MFg + 0.375 × MFm 

Where: 
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CWFg = Carbon weight fraction of gasoline 
portion of blend per ASTM D 3343–90 
‘‘Standard Test Method for Estimation of 
Hydrogen Content of Aviation Fuels.’’ This 
incorporation by reference was approved 
by the Director of the Federal Register in 
accordance with 5 U.S.C. 552(a) and 1 CFR 
part 51. Copies may be obtained from the 
American Society for Testing and Mate-
rials, 100 Barr Harbor Drive, P.O. Box C700, 
West Conshohocken, PA 19428–2959. Copies 
may be inspected at U.S. EPA Head-
quarters Library, EPA West Building, Con-
stitution Avenue and 14th Street, NW., 
Room 3340, Washington, DC, or at the Na-
tional Archives and Records Administra-
tion (NARA). For information on the avail-
ability of this material at NARA, call 202– 
741–6030, or go to: http://www.archives.gov/ 
federallregister/ 
codeloflfederallregulations/ 
ibrllocations.html. 

MFg=Mass fraction gasoline=(G × SGg)/ 
(G × SGg + M × SGm) 

MFm=Mass fraction methanol=(M × 
SGm)/(G × SGg + M × SGm) 

Where: 
G=Volume fraction gasoline. 
M=Volume fraction methanol. 
SGg=Specific gravity of gasoline as measured 

by ASTM D 1298–85 (Reapproved 1990) 
‘‘Standard Practice for Density, Relative 
Density (Specific Gravity), or API Gravity 
of Crude Petroleum and Liquid Petroleum 
Products by Hydrometer Method.’’ This in-
corporation by reference was approved by 
the Director of the Federal Register in ac-
cordance with 5 U.S.C. 552(a) and 1 CFR 
part 51. Copies may be obtained from the 
American Society for Testing and Mate-
rials, 100 Barr Harbor Drive, P.O. Box C700, 
West Conshohocken, PA 19428–2959. Copies 
may be inspected at U.S. EPA Head-
quarters Library, EPA West Building, Con-
stitution Avenue and 14th Street, NW, 
Room 3340, Washington DC, or at the Na-
tional Archives and Records Administra-
tion (NARA). For information on the avail-
ability of this material at NARA, call 202– 
741–6030, or go to: http://www.archives.gov/ 
federallregister/ 
codeloflfederallregulations/ 
ibrllocations.html. 

SGm=Specific gravity of methanol as meas-
ured by ASTM D 1298–85 (Reapproved 1990) 
‘‘Standard Practice for Density, Relative 
Density (Specific Gravity), or API Gravity 
of Crude Petroleum and Liquid Petroleum 
Products by Hydrometer Method.’’ This in-
corporation by reference was approved by 
the Director of the Federal Register in ac-
cordance with 5 U.S.C. 552(a) and 1 CFR 
part 51. Copies may be obtained from the 
American Society for Testing and Mate-
rials, 100 Barr Harbor Drive, P.O. Box C700, 

West Conshohocken, PA 19428–2959. Copies 
may be inspected at U.S. EPA Head-
quarters Library, EPA West Building, Con-
stitution Avenue and 14th Street, NW, 
Room 3340, Washington DC, or at the Na-
tional Archives and Records Administra-
tion (NARA). For information on the avail-
ability of this material at NARA, call 202– 
741–6030, or go to: http://www.archives.gov/ 
federallregister/ 
codeloflfederallregulations/ 
ibrllocations.html. 

(B) Upon the approval of the Admin-
istrator, other procedures to measure 
the carbon weight fraction of the fuel 
blend may be used if the manufacturer 
can show that the procedures are supe-
rior to or equally as accurate as those 
specified in this paragraph (f)(2)(ii). 

(iii) Net heating value (BTU/lb) per 
ASTM D 240–92 ‘‘Standard Test Method 
for Heat of Combustion of Liquid Hy-
drocarbon Fuels by Bomb Calo-
rimeter.’’ This incorporation by ref-
erence was approved by the Director of 
the Federal Register in accordance 
with 5 U.S.C. 552(a) and 1 CFR part 51. 
Copies may be obtained from the Amer-
ican Society for Testing and Materials, 
100 Barr Harbor Drive, P.O. Box C700, 
West Conshohocken, PA 19428–2959. 
Copies may be inspected at U.S. EPA 
Headquarters Library, EPA West 
Building, Constitution Avenue and 14th 
Street, NW, Room 3340, Washington 
DC, 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. 

(3) Natural gas test fuel shall be ana-
lyzed to determine the following fuel 
properties: 

(i) Fuel composition per ASTM D 
1945–91 ‘‘Standard Test Method for 
Analysis of Natural Gas By Gas Chro-
matography.’’ This incorporation by 
reference was approved by the Director 
of the Federal Register in accordance 
with 5 U.S.C. 552(a) and 1 CFR part 51. 
Copies may be obtained from the Amer-
ican Society for Testing and Materials, 
100 Barr Harbor Drive, P.O. Box C700, 
West Conshohocken, PA 19428–2959. 
Copies may be inspected at U.S. EPA 
Headquarters Library, EPA West 
Building, Constitution Avenue and 14th 
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Street, NW., Room 3340, Washington 
DC, 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. 

(ii) Specific gravity (based on fuel 
composition per ASTM D 1945–91 
‘‘Standard Test Method for Analysis of 
Natural Gas by Gas Chromatography.’’) 
This incorporation by reference was ap-
proved by the Director of the Federal 
Register in accordance with 5 U.S.C. 
552(a) and 1 CFR part 51. Copies may be 
obtained from the American Society 
for Testing and Materials, 100 Barr 
Harbor Drive, P.O. Box C700, West 
Conshohocken, PA 19428–2959. Copies 
may be inspected at U.S. EPA Head-
quarters Library, EPA West Building, 
Constitution Avenue and 14th Street, 
NW., Room 3340, Washington DC, or at 
the National Archives and Records Ad-
ministration (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. 

(iii) Carbon weight fraction based on 
the carbon contained only in the HC 
constituents of the fuel=weight of car-
bon in HC constituents divided by the 
total weight of fuel. 

(iv) Carbon weight fraction of 
fuel=total weight of carbon in the fuel 
(i.e., includes carbon contained in HC 
and in CO2) divided by total weight of 
fuel. 

(g) Calculate separate FTP, highway, 
US06, SC03 and Cold temperature FTP 
fuel economy from the grams/mile val-
ues for total HC, CO, CO2 and, where 
applicable, CH3OH, HCHO, NMHC and 
CH4 and, the test fuel’s specific grav-
ity, carbon weight fraction, net heat-
ing value, and additionally for natural 
gas, the test fuel’s composition. The 
emission values (obtained per para-
graph (a) through (e) of this section, as 
applicable) used in each calculation of 
this section shall be rounded in accord-
ance with § 86.094–26(a)(6)(iii) or 
§ 86.1837–01 of this chapter as applica-
ble. The CO2 values (obtained per this 
section, as applicable) used in each cal-

culation of this section shall be round-
ed to the nearest gram/mile. The spe-
cific gravity and the carbon weight 
fraction (obtained per paragraph (f) of 
this section) shall be recorded using 
three places to the right of the decimal 
point. The net heating value (obtained 
per paragraph (f) of this section) shall 
be recorded to the nearest whole Btu/ 
lb. 

(h)(1) For gasoline-fueled auto-
mobiles tested on test fuel specified in 
§ 86.113–04(a), the fuel economy in miles 
per gallon is to be calculated using the 
following equation: 

mpg = (5174 × 104 × CWF × SG)/[((CWF × 
HC) + (0.429 × CO) + (0.273 × CO2)) × 
((0.6 × SG × NHV) + 5471)] 

Where: 

HC = Grams/mile HC as obtained in para-
graph (g) of this section. 

CO = Grams/mile CO as obtained in para-
graph (g) of this section. 

CO2 = Grams/mile CO2 as obtained in para-
graph (g) of this section. 

CWF = Carbon weight fraction of test fuel as 
obtained in paragraph (g) of this section. 

NHV = Net heating value by mass of test fuel 
as obtained in paragraph (g) of this sec-
tion. 

SG = Specific gravity of test fuel as obtained 
in paragraph (g) of this section. 

(2) Round the calculated result to the 
nearest 0.1 miles per gallon. 

(i)(1) For diesel-fueled automobiles, 
calculate the fuel economy in miles per 
gallon of diesel fuel by dividing 2778 by 
the sum of three terms: 

(i) (A) 0.866 multiplied by HC (in 
grams/miles as obtained in paragraph 
(g) of this section) or 

(B) zero, in the case of cold FTP die-
sel tests for which HC was not col-
lected, as permitted in § 600.113–08(c); 

(ii) 0.429 multiplied by CO (in grams/ 
mile as obtained in paragraph (g) of 
this section); and 

(iii) 0.273 multiplied by CO2 (in grams/ 
mile as obtained in paragraph (g) of 
this section). 

(2) Round the quotient to the nearest 
0.1 mile per gallon. 

(j) For methanol-fueled automobiles 
and automobiles designed to operate on 
mixtures of gasoline and methanol, the 
fuel economy in miles per gallon is to 
be calculated using the following equa-
tion: 
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mpg = (CWF × SG × 3781.8)/((CWFexHC × 
HC) + (0.429 × CO) + (0.273 × CO2) + 
(0.375 × CH3OH) + (0.400 × HCHO)) 

Where: 

CWF = Carbon weight fraction of the fuel as 
determined in paragraph (f)(2)(ii) of this 
section. 

SG = Specific gravity of the fuel as deter-
mined in paragraph (f)(2)(i) of this section. 

CWFexHC = Carbon weight fraction of exhaust 
hydrocarbons = CWFg as determined in 
(f)(2)(ii) of this section (for M100 fuel, 
CWFexHC = 0.866). 

HC = Grams/mile HC as obtained in para-
graph (g) of this section. 

CO = Grams/mile CO as obtained in para-
graph (g) of this section. 

CO2 = Grams/mile CO2 as obtained in para-
graph (g) of this section. 

CH3OH = Grams/mile CH3OH (methanol) as 
obtained in paragraph (d) of this section. 

HCHO = Grams/mile HCHO (formaldehyde) as 
obtained in paragraph (g) of this section. 

(k) For automobiles fueled with nat-
ural gas, the fuel economy in miles per 
gallon of natural gas is to be calculated 
using the following equation: 

mpg
CWF D

CH CWF CO
e

HC NG NG

NMHC
=

× ×

×( ) + + × +
/ .

. ( . ) .

121 5

0 749 0 429 0 274 33 2 2× −( )( )CO CO NG

Where: 

mpge = miles per equivalent gallon of natural 
gas. 

CWFHC/NG = carbon weight fraction based on 
the hydrocarbon constituents in the nat-
ural gas fuel as obtained in paragraph (g) 
of this section. 

DNG = density of the natural gas fuel [grams/ 
ft3 at 68 °F (20 °C) and 760 mm Hg (101.3 
kPa)] pressure as obtained in paragraph 
(g) of this section. 

CH4, NMHC, CO, and CO2 = weighted mass ex-
haust emissions [grams/mile] for meth-
ane, non-methane HC, carbon monoxide, 
and carbon dioxide as calculated in 
§ 600.113. 

CWFNMHC = carbon weight fraction of the 
non-methane HC constituents in the fuel 
as determined from the speciated fuel 
composition per paragraph (f)(3) of this 
section. 

CO2NG = grams of carbon dioxide in the nat-
ural gas fuel consumed per mile of travel. 

CO FC D WFNG NG NG CO2 2= × ×

Where: 

FC
CH CWF NMHC CO CO

CWFNG
NMHC

N
=

×( ) + ×( ) + × + ×( )0 749 0 429 0 2734 2. ( . ) .

GG NGD×

= cubic feet of natural gas fuel consumed per 
mile. 

CWFNG = the carbon weight fraction of the 
natural gas fuel as calculated in para-
graph (f) of this section. 

WFCO2 = weight fraction carbon dioxide of 
the natural gas fuel calculated using the 
mole fractions and molecular weights of 
the natural gas fuel constituents per 
ASTM D 1945–91 ‘‘Standard Test Method 
for Analysis of Natural Gas by Gas Chro-

matography’’ (incorporated by reference 
at § 600.011–93). 

(l) Equations for fuels other than 
those specified in paragraphs (h) 
through (k) of this section may be used 
with advance EPA approval. 

[71 FR 77935, Dec. 27, 2006, as amended at 74 
FR 61550, Nov. 25, 2009] 
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§ 600.113–12 Fuel economy and carbon- 
related exhaust emission calcula-
tions for FTP, HFET, US06, SC03 
and cold temperature FTP tests. 

The Administrator will use the cal-
culation procedure set forth in this 
paragraph for all official EPA testing 
of vehicles fueled with gasoline, diesel, 
alcohol-based or natural gas fuel. The 
calculations of the weighted fuel econ-
omy and carbon-related exhaust emis-
sion values require input of the weight-
ed grams/mile values for total hydro-
carbons (HC), carbon monoxide (CO), 
and carbon dioxide (CO2); and, addi-
tionally for methanol-fueled auto-
mobiles, methanol (CH3OH) and form-
aldehyde (HCHO); and, additionally for 
ethanol-fueled automobiles, methanol 
(CH3OH), ethanol (C2H5OH), acetal-
dehyde (C2H4O), and formaldehyde 
(HCHO); and additionally for natural 
gas-fueled vehicles, non-methane hy-
drocarbons (NMHC) and methane (CH4). 
For manufacturers selecting the fleet 
averaging option for N2O and CH4 as al-
lowed under § 86.1818–12(f)(2) of this 
chapter the calculations of the carbon- 
related exhaust emissions require the 
input of grams/mile values for nitrous 
oxide (N2O) and methane (CH4). Emis-
sions shall be determined for the FTP, 
HFET, US06, SC03 and cold tempera-
ture FTP tests. Additionally, the spe-
cific gravity, carbon weight fraction 
and net heating value of the test fuel 
must be determined. The FTP, HFET, 
US06, SC03 and cold temperature FTP 
fuel economy and carbon-related ex-
haust emission values shall be cal-
culated as specified in this section. An 
example fuel economy calculation ap-
pears in appendix II of this part. 

(a) Calculate the FTP fuel economy. 
(1) Calculate the weighted grams/ 

mile values for the FTP test for CO2, 
HC, and CO, and where applicable, 
CH3OH, C2H5OH, C2H4O, HCHO, NMHC, 
N2O and CH4 as specified in § 86.144(b) of 
this chapter. Measure and record the 
test fuel’s properties as specified in 
paragraph (f) of this section. 

(2) Calculate separately the grams/ 
mile values for the cold transient 
phase, stabilized phase and hot tran-
sient phase of the FTP test. For vehi-
cles with more than one source of pro-
pulsion energy, one of which is a re-
chargeable energy storage system, or 

vehicles with special features that the 
Administrator determines may have a 
rechargeable energy source, whose 
charge can vary during the test, cal-
culate separately the grams/mile val-
ues for the cold transient phase, sta-
bilized phase, hot transient phase and 
hot stabilized phase of the FTP test. 

(b) Calculate the HFET fuel econ-
omy. 

(1) Calculate the mass values for the 
highway fuel economy test for HC, CO 
and CO2, and where applicable, CH3OH, 
C2H5OH, C2H4O, HCHO, NMHC, N2O and 
CH4 as specified in § 86.144(b) of this 
chapter. Measure and record the test 
fuel’s properties as specified in para-
graph (f) of this section. 

(2) Calculate the grams/mile values 
for the highway fuel economy test for 
HC, CO and CO2, and where applicable 
CH3OH, C2H5OH, C2H4O, HCHO, NMHC, 
N2O and CH4 by dividing the mass val-
ues obtained in paragraph (b)(1) of this 
section, by the actual distance trav-
eled, measured in miles, as specified in 
§ 86.135(h) of this chapter. 

(c) Calculate the cold temperature 
FTP fuel economy. 

(1) Calculate the weighted grams/ 
mile values for the cold temperature 
FTP test for HC, CO and CO2, and 
where applicable, CH3OH, C2H5OH, 
C2H4O, HCHO, NMHC, N2O and CH4 as 
specified in § 86.144(b) of this chapter. 
For 2008 through 2010 diesel-fueled ve-
hicles, HC measurement is optional. 

(2) Calculate separately the grams/ 
mile values for the cold transient 
phase, stabilized phase and hot tran-
sient phase of the cold temperature 
FTP test in § 86.244 of this chapter. 

(3) Measure and record the test fuel’s 
properties as specified in paragraph (f) 
of this section. 

(d) Calculate the US06 fuel economy. 
(1) Calculate the total grams/mile 

values for the US06 test for HC, CO and 
CO2, and where applicable, CH3OH, 
C2H5OH, C2H4O, HCHO, NMHC, N2O and 
CH4 as specified in § 86.144(b) of this 
chapter. 

(2) Calculate separately the grams/ 
mile values for HC, CO and CO2, and 
where applicable, CH3OH, C2H5OH, 
C2H4O, HCHO, NMHC, N2O and CH4, for 
both the US06 City phase and the US06 
Highway phase of the US06 test as 
specified in § 86.164 of this chapter. In 
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lieu of directly measuring the emis-
sions of the separate city and highway 
phases of the US06 test according to 
the provisions of § 86.159 of this chap-
ter, the manufacturer may, with the 
advance approval of the Administrator 
and using good engineering judgment, 
optionally analytically determine the 
grams/mile values for the city and 
highway phases of the US06 test. To 
analytically determine US06 City and 
US06 Highway phase emission results, 
the manufacturer shall multiply the 
US06 total grams/mile values deter-
mined in paragraph (d)(1) of this sec-
tion by the estimated proportion of 
fuel use for the city and highway 
phases relative to the total US06 fuel 
use. The manufacturer may estimate 
the proportion of fuel use for the US06 
City and US06 Highway phases by using 
modal CO2, HC, and CO emissions data, 
or by using appropriate OBD data (e.g., 
fuel flow rate in grams of fuel per sec-
ond), or another method approved by 
the Administrator. 

(3) Measure and record the test fuel’s 
properties as specified in paragraph (f) 
of this section. 

(e) Calculate the SC03 fuel economy. 
(1) Calculate the grams/mile values 

for the SC03 test for HC, CO and CO2, 
and where applicable, CH3OH, C2H5OH, 
C2H4O, HCHO, NMHC, N2O and CH4 as 
specified in § 86.144(b) of this chapter. 

(2) Measure and record the test fuel’s 
properties as specified in paragraph (f) 
of this section. 

(f) Fuel property determination and 
analysis. (1) Gasoline test fuel prop-
erties shall be determined by analysis 
of a fuel sample taken from the fuel 
supply. A sample shall be taken after 
each addition of fresh fuel to the fuel 
supply. Additionally, the fuel shall be 
resampled once a month to account for 
any fuel property changes during stor-
age. Less frequent resampling may be 
permitted if EPA concludes, on the 
basis of manufacturer-supplied data, 
that the properties of test fuel in the 
manufacturer’s storage facility will re-
main stable for a period longer than 
one month. The fuel samples shall be 
analyzed to determine the following 
fuel properties: 

(i) Specific gravity measured using 
ASTM D 1298–85 (Reapproved 1990) 
‘‘Standard Practice for Density, Rel-

ative Density (Specific Gravity), or 
API Gravity of Crude Petroleum and 
Liquid Petroleum Products by Hy-
drometer Method’’ (incorporated by 
reference at § 600.011–93). 

(ii) Carbon weight fraction measured 
using ASTM D 3343–90 ‘‘Standard Test 
Method for Estimation of Hydrogen 
Content of Aviation Fuels’’ (incor-
porated by reference at § 600.011–93). 

(iii) Net heating value (Btu/lb) deter-
mined using ASTM D 3338–92 ‘‘Standard 
Test Method for Estimation of Net 
Heat of Combustion of Aviation Fuels’’ 
(incorporated by reference at § 600.011– 
93). 

(2) Methanol test fuel shall be ana-
lyzed to determine the following fuel 
properties: 

(i) Specific gravity using either: 
(A) ASTM D 1298–85 (Reapproved 1990) 

‘‘Standard Practice for Density, Rel-
ative Density (Specific Gravity), or 
API Gravity of Crude Petroleum and 
Liquid Petroleum Products by Hy-
drometer Method’’ (incorporated by 
reference at § 600.011–93) for the blend, 
or: 

(B) ASTM D 1298–85 (Reapproved 1990) 
‘‘Standard Practice for Density, Rel-
ative Density (Specific Gravity), or 
API Gravity of Crude Petroleum and 
Liquid Petroleum Products by Hy-
drometer Method’’ (incorporated by 
reference at § 600.011–93) for the gaso-
line fuel component and also for the 
methanol fuel component and com-
bining as follows: 
SG = SGg × volume fraction gasoline + 

SGm × volume fraction methanol. 
(ii)(A) Carbon weight fraction using 

the following equation: 
CWF = CWFg × MFg + 0.375 × MFm 

Where: 

CWFg = Carbon weight fraction of gasoline 
portion of blend measured using ASTM D 
3343–90 ‘‘Standard Test Method for Esti-
mation of Hydrogen Content of Aviation 
Fuels’’ (incorporated by reference at 
§ 600.011–93). 

MFg = Mass fraction gasoline = (G × SGg)/(G 
× SGg + M × SGm) 

MFm = Mass fraction methanol = (M × SGm)/ 
(G × SGg + M × SGm) 

Where: 

G = Volume fraction gasoline. 
M = Volume fraction methanol. 
SGg = Specific gravity of gasoline as meas-

ured using ASTM D 1298–85 (Reapproved 
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1990) ‘‘Standard Practice for Density, 
Relative Density (Specific Gravity), or 
API Gravity of Crude Petroleum and Liq-
uid Petroleum Products by Hydrometer 
Method’’ (incorporated by reference at 
§ 600.011–93). 

SGm = Specific gravity of methanol as meas-
ured using ASTM D 1298–85 (Reapproved 
1990) ‘‘Standard Practice for Density, 
Relative Density (Specific Gravity), or 
API Gravity of Crude Petroleum and Liq-
uid Petroleum Products by Hydrometer 
Method’’ (incorporated by reference at 
§ 600.011–93). 

(B) Upon the approval of the Admin-
istrator, other procedures to measure 
the carbon weight fraction of the fuel 
blend may be used if the manufacturer 
can show that the procedures are supe-
rior to or equally as accurate as those 
specified in this paragraph (f)(2)(ii). 

(3) Natural gas test fuel shall be ana-
lyzed to determine the following fuel 
properties: 

(i) Fuel composition measured using 
ASTM D 1945–91 ‘‘Standard Test Meth-
od for Analysis of Natural Gas By Gas 
Chromatography’’ (incorporated by ref-
erence at § 600.011–93). 

(ii) Specific gravity measured as 
based on fuel composition per ASTM D 
1945–91 ‘‘Standard Test Method for 
Analysis of Natural Gas by Gas Chro-
matography’’ (incorporated by ref-
erence at § 600.011–93). 

(iii) Carbon weight fraction, based on 
the carbon contained only in the hy-
drocarbon constituents of the fuel. 
This equals the weight of carbon in the 
hydrocarbon constituents divided by 
the total weight of fuel. 

(iv) Carbon weight fraction of the 
fuel, which equals the total weight of 
carbon in the fuel (i.e, includes carbon 
contained in hydrocarbons and in CO2) 
divided by the total weight of fuel. 

(4) Ethanol test fuel shall be analyzed 
to determine the following fuel prop-
erties: 

(i) Specific gravity using either: 
(A) ASTM D 1298–85 (Reapproved 1990) 

‘‘Standard Practice for Density, Rel-
ative Density (Specific Gravity), or 
API Gravity of Crude Petroleum and 
Liquid Petroleum Products by Hy-
drometer Method’’ (incorporated by 
reference at § 600.011–93) for the blend. 
or: 

(B) ASTM D 1298–85 (Reapproved 1990) 
‘‘Standard Practice for Density, Rel-

ative Density (Specific Gravity), or 
API Gravity of Crude Petroleum and 
Liquid Petroleum Products by Hy-
drometer Method’’ (incorporated by 
reference at § 600.011–93) for the gaso-
line fuel component and also for the 
methanol fuel component and com-
bining as follows. 
SG = SGg × volume fraction gasoline + 

SGm × volume fraction ethanol. 
(ii)(A) Carbon weight fraction using 

the following equation: 
CWF = CWFg × MFg + 0.521 × MFe 
Where: 
CWFg = Carbon weight fraction of gasoline 

portion of blend measured using ASTM D 
3343–90 ‘‘Standard Test Method for Esti-
mation of Hydrogen Content of Aviation 
Fuels’’ (incorporated by reference at 
§ 600.011–93). 

MFg = Mass fraction gasoline = (G × SGg)/(G 
× SGg + E × SGm) 

MFe = Mass fraction ethanol = (E × SGm)/(G 
× SGg + E × SGm) 

Where: 
G = Volume fraction gasoline. 
E = Volume fraction ethanol. 
SGg = Specific gravity of gasoline as meas-

ured using ASTM D 1298–85 (Reapproved 
1990) ‘‘Standard Practice for Density, 
Relative Density (Specific Gravity), or 
API Gravity of Crude Petroleum and Liq-
uid Petroleum Products by Hydrometer 
Method’’ (incorporated by reference at 
§ 600.011–93). 

SGm = Specific gravity of ethanol as meas-
ured using ASTM D 1298–85 (Reapproved 
1990) ‘‘Standard Practice for Density, 
Relative Density (Specific Gravity), or 
API Gravity of Crude Petroleum and Liq-
uid Petroleum Products by Hydrometer 
Method’’ (incorporated by reference at 
§ 600.011–93). 

(B) Upon the approval of the Admin-
istrator, other procedures to measure 
the carbon weight fraction of the fuel 
blend may be used if the manufacturer 
can show that the procedures are supe-
rior to or equally as accurate as those 
specified in this paragraph (f)(2)(ii). 

(g) Calculate separate FTP, highway, 
US06, SC03 and Cold temperature FTP 
fuel economy and carbon-related ex-
haust emissions from the grams/mile 
values for total HC, CO, CO2 and, where 
applicable, CH3OH, C2H5OH, C2H4O, 
HCHO, NMHC, N2O, and CH4, and the 
test fuel’s specific gravity, carbon 
weight fraction, net heating value, and 
additionally for natural gas, the test 
fuel’s composition. 
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(1) Emission values for fuel economy 
calculations. The emission values (ob-
tained per paragraph (a) through (e) of 
this section, as applicable) used in the 
calculations of fuel economy in this 
section shall be rounded in accordance 
with § 86.094–26(a)(6)(iii) or § 86.1837–01 of 
this chapter as applicable. The CO2 val-
ues (obtained per this section, as appli-
cable) used in each calculation of fuel 
economy in this section shall be round-
ed to the nearest gram/mile. 

(2) Emission values for carbon-related 
exhaust emission calculations. (i) If the 
emission values (obtained per para-
graph (a) through (e) of this section, as 
applicable) were obtained from testing 
with aged exhaust emission control 
components as allowed under § 86.1823– 
08 of this chapter, then these test val-
ues shall be used in the calculations of 
carbon-related exhaust emissions in 
this section. 

(ii) If the emission values (obtained 
per paragraph (a) through (e) of this 
section, as applicable) were not ob-
tained from testing with aged exhaust 
emission control components as al-
lowed under § 86.1823–08 of this chapter, 
then these test values shall be adjusted 
by the appropriate deterioration factor 
determined according to § 86.1823–08 of 
this chapter before being used in the 
calculations of carbon-related exhaust 
emissions in this section. For vehicles 
within a test group, the appropriate 
NMOG deterioration factor may be 
used in lieu of the deterioration factors 
for CH3OH, C2H5OH, and/or C2H4O emis-
sions. 

(iii) The emission values determined 
in paragraph (g)(2)(A) or (B) of this sec-
tion shall be rounded in accordance 
with § 86.094–26(a)(6)(iii) or § 86.1837–01 of 
this chapter as applicable. The CO2 val-
ues (obtained per this section, as appli-
cable) used in each calculation of car-
bon-related exhaust emissions in this 
section shall be rounded to the nearest 
gram/mile. 

(iv) For manufacturers complying 
with the fleet averaging option for N2O 
and CH4 as allowed under § 86.1818– 
12(f)(2) of this chapter, N2O and CH4 
emission values for use in the calcula-
tion of carbon-related exhaust emis-
sions in this section shall be the values 
determined according to paragraph 
(g)(2)(iv)(A), (B), or (C) of this section. 

(A) The FTP and HFET test values as 
determined for the emission data vehi-
cle according to the provisions of 
§ 86.1835–01 of this chapter. These values 
shall apply to all vehicles tested under 
this section that are included in the 
test group represented by the emission 
data vehicle and shall be adjusted by 
the appropriate deterioration factor 
determined according to § 86.1823–08 of 
this chapter before being used in the 
calculations of carbon-related exhaust 
emissions in this section. 

(B) The FTP and HFET test values as 
determined according to testing con-
ducted under the provisions of this sub-
part. These values shall be adjusted by 
the appropriate deterioration factor 
determined according to § 86.1823–08 of 
this chapter before being used in the 
calculations of carbon-related exhaust 
emissions in this section. 

(C) For the 2012 through 2014 model 
years only, manufacturers may use an 
assigned value of 0.010 g/mi for N2O 
FTP and HFET test values. This value 
is not required to be adjusted by a de-
terioration factor. 

(3) The specific gravity and the car-
bon weight fraction (obtained per para-
graph (f) of this section) shall be re-
corded using three places to the right 
of the decimal point. The net heating 
value (obtained per paragraph (f) of 
this section) shall be recorded to the 
nearest whole Btu/lb. 

(4) For the purpose of determining 
the applicable in-use emission standard 
under § 86.1818–12(d) of this chapter, the 
combined city/highway carbon-related 
exhaust emission value for a vehicle 
subconfiguration is calculated by 
arithmetically averaging the FTP- 
based city and HFET-based highway 
carbon-related exhaust emission val-
ues, as determined in § 600.113(a) and (b) 
of this section for the subconfigura-
tion, weighted 0.55 and 0.45 respec-
tively, and rounded to the nearest 
tenth of a gram per mile. 

(h)(1) For gasoline-fueled auto-
mobiles tested on test fuel specified in 
§ 86.113–04(a) of this chapter, the fuel 
economy in miles per gallon is to be 
calculated using the following equation 
and rounded to the nearest 0.1 miles 
per gallon: 
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mpg = (5174 × 104 × CWF × SG)/[((CWF × 
HC) + (0.429 × CO) + (0.273 × CO2)) × 
((0.6 × SG × NHV) + 5471)] 

Where: 
HC = Grams/mile HC as obtained in para-

graph (g) of this section. 
CO = Grams/mile CO as obtained in para-

graph (g) of this section. 
CO2 = Grams/mile CO2 as obtained in para-

graph (g) of this section. 
CWF = Carbon weight fraction of test fuel as 

obtained in paragraph (g) of this section. 
NHV = Net heating value by mass of test fuel 

as obtained in paragraph (g) of this sec-
tion. 

SG = Specific gravity of test fuel as obtained 
in paragraph (g) of this section. 

(2)(i) For 2012 and later model year 
gasoline-fueled automobiles tested on 
test fuel specified in § 86.113–04(a) of 
this chapter, the carbon-related ex-
haust emissions in grams per mile is to 
be calculated using the following equa-
tion and rounded to the nearest 1 gram 
per mile: 
CREE = (CWF/0.273 × HC) + (1.571 × CO) 

+ CO2 
Where: 
CREE means the carbon-related exhaust 

emissions as defined in § 600.002–08. 
HC = Grams/mile HC as obtained in para-

graph (g) of this section. 
CO = Grams/mile CO as obtained in para-

graph (g) of this section. 
CO2 = Grams/mile CO2 as obtained in para-

graph (g) of this section. 
CWF = Carbon weight fraction of test fuel as 

obtained in paragraph (g) of this section. 

(ii) For manufacturers complying 
with the fleet averaging option for N2O 
and CH4 as allowed under § 86.1818– 
12(f)(2) of this chapter, the carbon-re-
lated exhaust emissions in grams per 
mile for 2012 and later model year gaso-
line-fueled automobiles tested on test 
fuel specified in § 86.113–04(a) of this 
chapter is to be calculated using the 
following equation and rounded to the 
nearest 1 gram per mile: 
CREE = [(CWF/0.273) × NMHC] + (1.571 × 

CO) + CO2 + (298 × N2O) + (25 × CH4) 

Where: 
CREE means the carbon-related exhaust 

emissions as defined in § 600.002–08. 
NMHC = Grams/mile NMHC as obtained in 

paragraph (g) of this section. 
CO = Grams/mile CO as obtained in para-

graph (g) of this section. 
CO2 = Grams/mile CO2 as obtained in para-

graph (g) of this section. 

N2O = Grams/mile N2O as obtained in para-
graph (g) of this section. 

CH4 = Grams/mile CH4 as obtained in para-
graph (g) of this section. 

CWF = Carbon weight fraction of test fuel as 
obtained in paragraph (g) of this section. 

(i)(1) For diesel-fueled automobiles, 
calculate the fuel economy in miles per 
gallon of diesel fuel by dividing 2778 by 
the sum of three terms and rounding 
the quotient to the nearest 0.1 mile per 
gallon: 

(i)(A) 0.866 multiplied by HC (in 
grams/miles as obtained in paragraph 
(g) of this section), or 

(B) Zero, in the case of cold FTP die-
sel tests for which HC was not col-
lected, as permitted in § 600.113–08(c); 

(ii) 0.429 multiplied by CO (in grams/ 
mile as obtained in paragraph (g) of 
this section); and 

(iii) 0.273 multiplied by CO2 (in grams/ 
mile as obtained in paragraph (g) of 
this section). 

(2)(i) For 2012 and later model year 
diesel-fueled automobiles, the carbon- 
related exhaust emissions in grams per 
mile is to be calculated using the fol-
lowing equation and rounded to the 
nearest 1 gram per mile: 
CREE = (3.172 × HC) + (1.571 × CO) + CO2 

Where: 
CREE means the carbon-related exhaust 

emissions as defined in § 600.002–08. 
HC = Grams/mile HC as obtained in para-

graph (g) of this section. 
CO = Grams/mile CO as obtained in para-

graph (g) of this section. 
CO2 = Grams/mile CO2 as obtained in para-

graph (g) of this section. 

(ii) For manufacturers complying 
with the fleet averaging option for N2O 
and CH4 as allowed under § 86.1818– 
12(f)(2) of this chapter, the carbon-re-
lated exhaust emissions in grams per 
mile for 2012 and later model year die-
sel-fueled automobiles is to be cal-
culated using the following equation 
and rounded to the nearest 1 gram per 
mile: 
CREE = (3.172 × NMHC) + (1.571 × CO) + 

CO2 + (298 × N2O) + (25 × CH4) 

Where: 
CREE means the carbon-related exhaust 

emissions as defined in § 600.002–08. 
NMHC = Grams/mile NMHC as obtained in 

paragraph (g) of this section. 
CO = Grams/mile CO as obtained in para-

graph (g) of this section. 
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CO2 = Grams/mile CO2 as obtained in para-
graph (g) of this section. 

N2O = Grams/mile N2O as obtained in para-
graph (g) of this section. 

CH4 = Grams/mile CH4 as obtained in para-
graph (g) of this section. 

(j)(1) For methanol-fueled auto-
mobiles and automobiles designed to 
operate on mixtures of gasoline and 
methanol, the fuel economy in miles 
per gallon is to be calculated using the 
following equation: 
mpg = (CWF × SG × 3781.8)/((CWFexHC × 

HC) + (0.429 × CO) + (0.273 × CO2) + 
(0.375 × CH3OH) + (0.400 × HCHO)) 

Where: 

CWF = Carbon weight fraction of the fuel as 
determined in paragraph (f)(2)(ii) of this 
section. 

SG = Specific gravity of the fuel as deter-
mined in paragraph (f)(2)(i) of this sec-
tion. 

CWFexHC = Carbon weight fraction of exhaust 
hydrocarbons = CWFg as determined in 
paragraph (f)(2)(ii) of this section (for 
M100 fuel, CWFexHC = 0.866). 

HC = Grams/mile HC as obtained in para-
graph (g) of this section. 

CO = Grams/mile CO as obtained in para-
graph (g) of this section. 

CO2 = Grams/mile CO2 as obtained in para-
graph (g) of this section. 

CH3OH = Grams/mile CH3OH (methanol) as 
obtained in paragraph (d) of this section. 

HCHO = Grams/mile HCHO (formaldehyde) as 
obtained in paragraph (g) of this section. 

(2)(i) For 2012 and later model year 
methanol-fueled automobiles and auto-
mobiles designed to operate on mix-
tures of gasoline and methanol, the 
carbon-related exhaust emissions in 
grams per mile is to be calculated 
using the following equation and 
rounded to the nearest 1 gram per mile: 
CREE = (CWFexHC/0.273 × HC) + (1.571 × 

CO) + (1.374 × CH3OH) + (1.466 × 
HCHO) + CO2 

Where: 

CREE means the carbon-related exhaust 
emission value as defined in § 600.002–08. 

CWFexHC = Carbon weight fraction of exhaust 
hydrocarbons = CWFg as determined in 

(f)(2)(ii) of this section (for M100 fuel, 
CWFexHC = 0.866). 

HC = Grams/mile HC as obtained in para-
graph (g) of this section. 

CO = Grams/mile CO as obtained in para-
graph (g) of this section. 

CO2 = Grams/mile CO2 as obtained in para-
graph (g) of this section. 

CH3OH = Grams/mile CH3OH (methanol) as 
obtained in paragraph (d) of this section. 

HCHO = Grams/mile HCHO (formaldehyde) as 
obtained in paragraph (g) of this section. 

(ii) For manufacturers complying 
with the fleet averaging option for N2O 
and CH4 as allowed under § 86.1818– 
12(f)(2) of this chapter, the carbon-re-
lated exhaust emissions in grams per 
mile for 2012 and later model year 
methanol-fueled automobiles and auto-
mobiles designed to operate on mix-
tures of gasoline and methanol is to be 
calculated using the following equation 
and rounded to the nearest 1 gram per 
mile: 
CREE = [(CWFexHC/0.273) × NMHC] + 

(1.571 × CO) + (1.374 × CH3OH) + 
(1.466 × HCHO) + CO2 + (298 × N2O) + 
(25 × CH4) 

Where: 

CREE means the carbon-related exhaust 
emission value as defined in § 600.002–08. 

CWFexHC = Carbon weight fraction of exhaust 
hydrocarbons = CWFg as determined in 
(f)(2)(ii) of this section (for M100 fuel, 
CWFexHC = 0.866). 

NMHC = Grams/mile HC as obtained in para-
graph (g) of this section. 

CO = Grams/mile CO as obtained in para-
graph (g) of this section. 

CO2 = Grams/mile CO2 as obtained in para-
graph (g) of this section. 

CH3OH = Grams/mile CH3OH (methanol) as 
obtained in paragraph (d) of this section. 

HCHO = Grams/mile HCHO (formaldehyde) as 
obtained in paragraph (g) of this section. 

N2O = Grams/mile N2O as obtained in para-
graph (g) of this section. 

CH4 = Grams/mile CH4 as obtained in para-
graph (g) of this section. 

(k)(1) For automobiles fueled with 
natural gas, the fuel economy in miles 
per gallon of natural gas is to be cal-
culated using the following equation: 

mpg
CWF D

CWF NMHCe
HC/NG NG

NMHC

=
× ×

×( ) + ×( ) + ×
121 5

0 749 0 4294

.
. ( .CH COO) .+ × −( )( )0 273 2 2CO CO NG
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Where: 

mpge = miles per equivalent gallon of natural 
gas. 

CWFHC/NG = carbon weight fraction based on 
the hydrocarbon constituents in the nat-
ural gas fuel as obtained in paragraph (g) 
of this section. 

DNG = density of the natural gas fuel [grams/ 
ft3 at 68 °F (20 °C) and 760 mm Hg (101.3 
kPa)] pressure as obtained in paragraph 
(g) of this section. 

CH4, NMHC, CO, and CO2 = weighted mass ex-
haust emissions [grams/mile] for meth-

ane, non-methane HC, carbon monoxide, 
and carbon dioxide as calculated in 
§ 600.113. 

CWFNMHC = carbon weight fraction of the 
non-methane HC constituents in the fuel 
as determined from the speciated fuel 
composition per paragraph (f)(3) of this 
section. 

CO2NG = grams of carbon dioxide in the nat-
ural gas fuel consumed per mile of travel. 

CO2NG = FCNG × DNG × WFCO2 

Where: 

FC
CH CWF NMHC CO) 0.273 CO

CWFNG
4 NMHC 2

N

=
×( ) + ×( ) + × + ×( )0 749 0 429. ( .

GG NGD×

= cubic feet of natural gas fuel consumed per 
mile 

Where: 
CWFNG = the carbon weight fraction of the 

natural gas fuel as calculated in para-
graph (f) of this section. 

WFCO2 = weight fraction carbon dioxide of 
the natural gas fuel calculated using the 
mole fractions and molecular weights of 
the natural gas fuel constituents per 
ASTM D 1945–91 ‘‘Standard Test Method 
for Analysis of Natural Gas by Gas Chro-
matography’’ (incorporated by reference 
at § 600.011–93). 

(2)(i) For automobiles fueled with 
natural gas, the carbon-related exhaust 
emissions in grams per mile is to be 
calculated for 2012 and later model year 
vehicles using the following equation 
and rounded to the nearest 1 gram per 
mile: 
CREE = 2.743 × CH4 + CWFNMHC/0.273 × 

NMHC + 1.571 × CO + CO2 

Where: 
CREE means the carbon-related exhaust 

emission value as defined in § 600.002–08. 
CH4 = Grams/mile CH4 as obtained in para-

graph (g) of this section. 
NMHC = Grams/mile NMHC as obtained in 

paragraph (g) of this section. 
CO = Grams/mile CO as obtained in para-

graph (g) of this section. 
CO2 = Grams/mile CO2 as obtained in para-

graph (g) of this section. 
CWFNMHC = carbon weight fraction of the 

non-methane HC constituents in the fuel 
as determined from the speciated fuel 
composition per paragraph (f)(3) of this 
section. 

(ii) For manufacturers complying 
with the fleet averaging option for N2O 

and CH4 as allowed under § 86.1818– 
12(f)(2) of this chapter, the carbon-re-
lated exhaust emissions in grams per 
mile for 2012 and later model year auto-
mobiles fueled with natural gas is to be 
calculated using the following equation 
and rounded to the nearest 1 gram per 
mile: 
CREE = (25 × CH4) + [(CWFNMHC/0.273) × 

NMHC] + (1.571 × CO) + CO2 + (298 × 
N2O) 

Where: 
CREE means the carbon-related exhaust 

emission value as defined in § 600.002–08. 
CH4 = Grams/mile CH4 as obtained in para-

graph (g) of this section. 
NMHC = Grams/mile NMHC as obtained in 

paragraph (g) of this section. 
CO = Grams/mile CO as obtained in para-

graph (g) of this section. 
CO2 = Grams/mile CO2 as obtained in para-

graph (g) of this section. 
CWFNMHC = carbon weight fraction of the 

non-methane HC constituents in the fuel 
as determined from the speciated fuel 
composition per paragraph (f)(3) of this 
section. 

N2O = Grams/mile N2O as obtained in para-
graph (g) of this section. 

(l)(1) For ethanol-fueled automobiles 
and automobiles designed to operate on 
mixtures of gasoline and ethanol, the 
fuel economy in miles per gallon is to 
be calculated using the following equa-
tion: 
mpg = (CWF × SG × 3781.8)/((CWFexHC × 

HC) + (0.429 × CO) + (0.273 × CO2) + 
(0.375 × CH3OH) + (0.400 × HCHO) + 
(0.521 × C2H5OH) + (0.545 × C2H4O)) 

Where: 
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CWF = Carbon weight fraction of the fuel as 
determined in paragraph (f)(4) of this sec-
tion. 

SG = Specific gravity of the fuel as deter-
mined in paragraph (f)(4) of this section. 

CWFexHC= Carbon weight fraction of exhaust 
hydrocarbons = CWFg as determined in 
(f)(4) of this section. 

HC = Grams/mile HC as obtained in para-
graph (g) of this section. 

CO = Grams/mile CO as obtained in para-
graph (g) of this section. 

CO2 = Grams/mile CO2 as obtained in para-
graph (g) of this section. 

CH3OH = Grams/mile CH3OH (methanol) as 
obtained in paragraph (d) of this section. 

HCHO = Grams/mile HCHO (formaldehyde) as 
obtained in paragraph (g) of this section. 

C2H5OH = Grams/mile C2H5OH (ethanol) as 
obtained in paragraph (d) of this section. 

C2H4O = Grams/mile C2H4O (acetaldehyde) as 
obtained in paragraph (d) of this section. 

(2)(i) For 2012 and later model year 
ethanol-fueled automobiles and auto-
mobiles designed to operate on mix-
tures of gasoline and ethanol, the car-
bon-related exhaust emissions in grams 
per mile is to be calculated using the 
following equation and rounded to the 
nearest 1 gram per mile: 
CREE = (CWFexHC/0.273 × HC) + (1.571 × 

CO) + (1.374 × CH3OH) + (1.466 × 
HCHO) + (1.911 × C2H5OH) + (1.998 × 
C2H4O) + CO2 

Where: 
CREE means the carbon-related exhaust 

emission value as defined in § 600.002–08. 
CWFexHC = Carbon weight fraction of exhaust 

hydrocarbons = CWFg as determined in 
(f)(4) of this section. 

HC = Grams/mile HC as obtained in para-
graph (g) of this section. 

CO = Grams/mile CO as obtained in para-
graph (g) of this section. 

CO2 = Grams/mile CO2 as obtained in para-
graph (g) of this section. 

CH3OH = Grams/mile CH3OH (methanol) as 
obtained in paragraph (d) of this section. 

HCHO = Grams/mile HCHO (formaldehyde) as 
obtained in paragraph (g) of this section. 

C2H5OH = Grams/mile C2H5OH (ethanol) as 
obtained in paragraph (d) of this section. 

C2H4O = Grams/mile C2H4O (acetaldehyde) as 
obtained in paragraph (d) of this section. 

(ii) For manufacturers complying 
with the fleet averaging option for N2O 
and CH4 as allowed under § 86.1818– 
12(f)(2) of this chapter, the carbon-re-
lated exhaust emissions in grams per 
mile for 2012 and later model year eth-
anol-fueled automobiles and auto-
mobiles designed to operate on mix-

tures of gasoline and ethanol is to be 
calculated using the following equation 
and rounded to the nearest 1 gram per 
mile: 
CREE = [(CWFexHC/0.273) × NMHC] + 

(1.571 × CO) + (1.374 × CH3OH) + 
(1.466 × HCHO) + (1.911 × C2H5OH) + 
(1.998 × C2H4O) + CO2 + (298 × N2O) + 
(25 × CH4) 

Where: 

CREE means the carbon-related exhaust 
emission value as defined in § 600.002–08. 

CWFexHC = Carbon weight fraction of exhaust 
hydrocarbons = CWFg as determined in 
paragraph (f)(4) of this section. 

NMHC = Grams/mile HC as obtained in para-
graph (g) of this section. 

CO = Grams/mile CO as obtained in para-
graph (g) of this section. 

CO2 = Grams/mile CO2 as obtained in para-
graph (g) of this section. 

CH3OH = Grams/mile CH3OH (methanol) as 
obtained in paragraph (d) of this section. 

HCHO = Grams/mile HCHO (formaldehyde) as 
obtained in paragraph (g) of this section. 

C2H5OH = Grams/mile C2H5OH (ethanol) as 
obtained in paragraph (d) of this section. 

C2H4O = Grams/mile C2H4O (acetaldehyde) as 
obtained in paragraph (d) of this section. 

N2O = Grams/mile N2O as obtained in para-
graph (g) of this section. 

CH4 = Grams/mile CH4 as obtained in para-
graph (g) of this section. 

(m) Carbon-related exhaust emissions 
for electric vehicles, fuel cell vehicles and 
plug-in hybrid electric vehicles. Manufac-
turers shall determine carbon-related 
exhaust emissions for electric vehicles, 
fuel cell vehicles, and plug-in hybrid 
electric vehicles according to the pro-
visions of this paragraph (m). Subject 
to the limitations described in § 86.1866– 
12(a) of this chapter, the manufacturer 
may be allowed to use a value of 0 
grams/mile to represent the emissions 
of fuel cell vehicles and the proportion 
of electric operation of electric vehi-
cles and plug-in hybrid electric vehi-
cles that is derived from electricity 
that is generated from sources that are 
not onboard the vehicle, as described in 
paragraphs (m)(1) through (3) of this 
section. 

(1) For 2012 and later model year elec-
tric vehicles, but not including fuel 
cell vehicles, the carbon-related ex-
haust emissions in grams per mile is to 
be calculated using the following equa-
tion and rounded to the nearest one 
gram per mile: 
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CREE = CREEUP¥CREEGAS 

Where: 
CREE means the carbon-related exhaust 

emission value as defined in § 600.002–08, 
which may be set equal to zero for eligi-
ble 2012 through 2016 model year electric 
vehicles as described in § 86.1866–12(a) of 
this chapter. 

CREEUP = 0.7670 × EC, and 
CREEGAS = 0.2485 × TargetCO2, 

Where: 
EC = The vehicle energy consumption in 

watt-hours per mile, determined accord-
ing to procedures established by the Ad-
ministrator under § 600.111–08(f). 

TargetCO2 = The CO2 Target Value deter-
mined according to § 86.1818–12(c)(2) of 
this chapter for passenger automobiles 
and according to § 86.1818–12(c)(3) of this 
chapter for light trucks. 

(2) For 2012 and later model year 
plug-in hybrid electric vehicles, the 
carbon-related exhaust emissions in 
grams per mile is to be calculated 
using the following equation and 
rounded to the nearest one gram per 
mile: 
CREE = CREECD + CREECS, 

Where: 

CREE means the carbon-related exhaust 
emission value as defined in § 600.002–08. 

CREECS = The carbon-related exhaust emis-
sions determined for charge-sustaining 
operation according to procedures estab-
lished by the Administrator under 
§ 600.111–08(f); and 

CREECD = (ECF × CREECDEC) + [(1 – ECF) × 
CREECDGAS] 

Where: 

CREECD = The carbon-related exhaust emis-
sions determined for charge-depleting op-
eration determined according to the pro-
visions of this section for the applicable 
fuel and according to procedures estab-
lished by the Administrator under 
§ 600.111–08(f); 

CREECDEC = The carbon-related exhaust 
emissions determined for electricity con-
sumption during charge-depleting oper-
ation, which shall be determined using 
the method specified in paragraph (m)(1) 
of this section and according to proce-
dures established by the Administrator 
under § 600.111–08(f), and which may be set 
equal to zero for eligible 2012 through 
2016 model year vehicles as described in 
§ 86.1866–12(a) of this chapter; 

CREECDGAS = The carbon-related exhaust 
emissions determined for charge-deplet-
ing operation determined according to 
the provisions of this section for the ap-

plicable fuel and according to procedures 
established by the Administrator under 
§ 600.111–08(f); and 

ECF = Electricity consumption factor as de-
termined by the Administrator under 
§ 600.111–08(f). 

(3) For 2012 and later model year fuel 
cell vehicles, the carbon-related ex-
haust emissions in grams per mile shall 
be calculated using the method speci-
fied in paragraph (m)(1) of this section, 
except that CREEUP shall be deter-
mined according to procedures estab-
lished by the Administrator under 
§ 600.111–08(f). As described in § 86.1866– 
12(a) of this chapter the value of CREE 
may be set equal to zero for eligible 
2012 through 2016 model year fuel cell 
vehicles. 

(n) Equations for fuels other than 
those specified in paragraphs (h) 
through (l) of this section may be used 
with advance EPA approval. Alternate 
calculation methods for fuel economy 
and carbon-related exhaust emissions 
may be used in lieu of the methods de-
scribed in this section if shown to yield 
equivalent or superior results and if ap-
proved in advance by the Adminis-
trator. 

[75 FR 25704, May 7, 2010] 

§ 600.113–78 Fuel economy calcula-
tions. 

The calculations of vehicle fuel econ-
omy values require the weighted 
grams/mile values for HC, CO, and CO2 
for the city fuel economy test and the 
grams/mile values for HC, CO, and CO2 
for the highway fuel economy test. The 
city and highway fuel economy values 
must be calculated by the procedures 
of this section. A sample calculation 
appears in appendix II to this part. 

(a) Calculate the weighted grams/ 
mile values for the city fuel economy 
test for HC, CO, and CO2 as specified in 
§ 86.144 of this chapter. 

(b)(1) Calculate the mass values for 
the highway fuel economy test for HC, 
CO, and CO2 as specified in paragraph 
(b) of § 86.144 of this chapter. 

(2) Calculate the grams/mile values 
for the highway test for HC, CO, and 
CO2 by dividing the mass values ob-
tained in (b)(1) by the actual distance 
traveled, measured in miles, as speci-
fied in paragraph (h) of § 86.135 of this 
chapter. 

VerDate Mar<15>2010 09:40 Sep 09, 2011 Jkt 223173 PO 00000 Frm 00921 Fmt 8010 Sfmt 8010 Y:\SGML\223173.XXX 223173er
ow

e 
on

 D
S

K
5C

LS
3C

1P
R

O
D

 w
ith

 C
F

R



912 

40 CFR Ch. I (7–1–11 Edition) § 600.113–88 

(c) Calculate the city fuel economy 
and highway fuel economy from grams/ 
mile values for HC, CO, and CO2. The 
emission values (obtained per para-
graph (a) or (b) as applicable) used in 
each calculation of this section shall 
be rounded in accordance with § 86.079– 
26(a)(6)(ii). The CO2 values (obtained 
per paragraph (a) or (b) of this section 
as applicable) used in each calculation 
in this section are rounded to the near-
est gram/mile. 

(d) For gasoline-fueled automobiles, 
calculate the fuel economy in miles per 
gallon of gasoline by dividing 2421 by 
the sum of three terms: 

(1) 0.866 multiplied by HC (in grams/ 
miles as obtained in paragraph (c)), 

(2) 0.429 multiplied by CO (in grams/ 
miles as obtained in paragraph (c), and 

(3) 0.273 multiplied by CO2 (in grams/ 
mile as obtained in paragraph (c) of 
this section). 
Round to quotient to the nearest 0.1 
mile per gallon. 

(e) For diesel powered automobiles, 
calculate the fuel economy in miles per 
gallon of diesel fuel by dividing 2778 by 
the sum of three terms: 

(1) 0.866 multiplied by HC (in grams/ 
mile as obtained in paragraph (c) of 
this section), 

(2) 0.429 multiplied by CO (in grams/ 
mile as obtained in paragraph (c)), and 

(3) 0.273 multiplied by CO2 (in grams/ 
mile as obtained in paragraph (c)). 
Round the quotient to the nearest 0.1 
mile per gallon. 

[42 FR 45657, Sept. 12, 1977, as amended at 43 
FR 52929, Nov. 14, 1978] 

§ 600.113–88 Fuel economy calcula-
tions. 

The Administrator will use the cal-
culation procedure set forth in this 
paragraph for all official EPA tests. 
For the 1988 model year, manufacturers 
may choose to use this procedure or 
use the calculation procedure described 
in § 600.113–78. However, once a manu-
facturer uses this procedure, it must be 
used for all subsequent tests. This pro-
cedure must be used by manufacturers 
for 1989 and later model years. The cal-
culations of the weighted fuel economy 
values require input of the weighted 
grams/mile values for HC, CO and CO2 
for both the city fuel economy test and 
the highway fuel economy test. Addi-

tionally, for tests of gasoline-fueled ve-
hicles, the specific gravity, carbon 
weight fraction and net heating value 
of the test fuel must be determined. 
The city and highway fuel economy 
values shall be calculated as specified 
in this section. A sample appears in ap-
pendix II to this part. 

(a) Calculate the weighted grams/ 
mile values for the city fuel economy 
test for HC, CO, and CO2 as specified in 
§ 86.144 of this chapter. For tests of gas-
oline-fueled vehicles, measure and 
record the test fuel’s properties as 
specified in paragraph (c) of this sec-
tion. 

(b)(1) Calculate the mass values for 
the highway fuel economy test for HC, 
CO, and CO2 as specified in paragraph 
(b) of § 86.144 of this chapter. For tests 
of gasoline-fueled vehicles, measure 
and record the test fuel’s properties as 
specified in paragraph (c) of this sec-
tion. 

(2) Calculate the grams/mile values 
for the highway fuel economy test for 
HC, CO, and CO2 by dividing the mass 
values obtained in paragraph (b)(1) of 
this section, by the actual distance 
traveled, measured in miles, as speci-
fied in paragraph (h) of § 86.135 of this 
chapter. 

(c) Gasoline test fuel properties shall 
be determined by analysis of a fuel 
sample taken from the fuel supply. A 
sample shall be taken after each addi-
tion of fresh fuel to the fuel supply. Ad-
ditionally, the fuel shall be resampled 
once a month to account for any fuel 
property changes during storage. Less 
frequent resampling may be permitted 
if EPA concludes, on the basis of manu-
facturer-supplied data, that the prop-
erties of test fuel in the manufacturer’s 
storage facility will remain stable for a 
period longer than one month. The fuel 
samples shall be analyzed to determine 
the following fuel properties: 

(1) Specific gravity per ASTM D 1298. 
(2) Carbon weight fraction per ASTM 

D 3343. 
(3) Net heating value (Btu/lb) per 

ASTM D 3338. 
(d) Calculate the city fuel economy 

and highway fuel economy from the 
grams/mile values for HC, CO, CO2 and, 
for test of gasoline-fueled vehicles, the 
test fuel’s specific gravity, carbon 
weight fraction and net heating value. 
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The emission values (obtained per 
paragraph (a) or (b) of this section, as 
applicable) used in each calculation of 
this section shall be rounded in accord-
ance with § 86.084–26(a)(6)(iii). The CO2 
values (obtained per paragraph (a) or 
(b) of this section, as applicable) used 
in each calculation of this section shall 
be rounded to the nearest gram/mile. 
The specific gravity and the carbon 
weight fraction (obtained per para-
graph (c) of this section) shall be re-
corded using three places to the right 
of the decimal point. The net heating 
value (obtained per paragraph (c) of 
this section) shall be recorded to the 
nearest whole Btu/lb. These numbers 
shall be rounded in accordance with 
the ‘‘Rounding Off Method’’ specified in 
ASTM E 29–67. 

(e) For gasoline-fueled automobiles, 
the fuel economy in miles per gallon is 
to be calculated using the following 
equation: 

mpg=(5174×104×CWF×SG)/ 

[((CWF×HC)+(0.429×CO))+(0.273×CO2)) 
×((0.6×SG×NHV)+5471)] 

Where: 

HC=Grams/mile HC as obtained in paragraph 
(d) of this section. 

CO=Grams/mile CO as obtained in paragraph 
(d) of this section. 

CO2=Grams/mile CO2 as obtained in para-
graph (d) of this section. 

CWF=Carbon weight fraction of test fuel as 
obtained in paragraph (d) of this section. 

NHV=Net heating value by mass of test fuel 
as obtained in paragraph (D) of this sec-
tion. 

SG=Specific gravity of test fuel as obtained 
in paragraph (d) of this section. 

Round the calculated result to the 
nearest 0.1 miles per gallon. 

(f) For diesel automobiles, calculate 
the fuel economy in miles per gallon of 
diesel fuel by dividing 2778 by the sum 
of three terms: 

(1) 0.866 multiplied by HC (in grams/ 
miles as obtained in paragraph (d) of 
this section), 

(2) 0.429 multiplied by CO (in grams/ 
mile as obtained in paragraph (d) of 
this section), and 

(3) 0.273 multiplied by CO2 (in grams/ 
mile as obtained in paragraph (d) of 
this section). 

Round the quotient to the nearest 0.1 
mile per gallon. 

[51 FR 37851, Oct. 24, 1986] 

§ 600.113–93 Fuel economy calcula-
tions. 

The Administrator will use the cal-
culation procedure set forth in this 
paragraph for all official EPA testing 
of vehicles fueled with gasoline, diesel, 
methanol or natural gas fuel. The cal-
culations of the weighted fuel economy 
values require input of the weighted 
grams/mile values for total hydro-
carbons (HC), carbon monoxide (CO), 
and carbon dioxide (CO2); and, addi-
tionally for methanol-fueled auto-
mobiles, methanol (CH3 OH) and form-
aldehyde (HCHO); and additionally for 
natural gas-fueled vehicles non-meth-
ane hydrocarbons (NMHC) and methane 
(CH4) for both the city fuel economy 
test and the highway fuel economy 
test. Additionally, the specific gravity, 
carbon weight fraction and net heating 
value of the test fuel must be deter-
mined. The city and highway fuel econ-
omy values shall be calculated as spec-
ified in this section. A sample appears 
in appendix II to this part. 

(a) Calculate the weighted grams/ 
mile values for the city fuel economy 
test for HC, CO and CO2; and, addition-
ally for methanol-fueled automobiles, 
CH3 OH and HCHO; and additionally for 
natural gas-fueled automobiles NMHC 
and CH4 as specified in § 86.144 of this 
chapter. Measure and record the test 
fuel’s properties as specified in para-
graph (c) of this section. 

(b)(1) Calculate the mass values for 
the highway fuel economy test for HC, 
CO and CO2, and where applicable CH3 
OH, HCHO, NMHC and CH4 as specified 
in § 86.144(b) of this chapter. Measure 
and record the test fuel’s properties as 
specified in paragraph (c) of this sec-
tion. 

(2) Calculate the grams/mile values 
for the highway fuel economy test for 
HC, CO and CO2, and where applicable 
CH3 OH, HCHO, NMHC and CH4 by di-
viding the mass values obtained in 
paragraph (b)(1) of this section, by the 
actual distance traveled, measured in 
miles, as specified in § 86.135(h) of this 
chapter. 

(c)(1) Gasoline test fuel properties 
shall be determined by analysis of a 
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fuel sample taken from the fuel supply. 
A sample shall be taken after each ad-
dition of fresh fuel to the fuel supply. 
Additionally, the fuel shall be resam-
pled once a month to account for any 
fuel property changes during storage. 
Less frequent resampling may be per-
mitted if EPA concludes, on the basis 
of manufacturer-supplied data, that 
the properties of test fuel in the manu-
facturer’s storage facility will remain 
stable for a period longer than one 
month. The fuel samples shall be ana-
lyzed to determine the following fuel 
properties: 

(i) Specific gravity per ASTM D 1298 
(Incorporated by reference as specified 
in § 600.011–93). 

(ii) Carbon weight fraction per ASTM 
D 3343 (Incorporated by reference as 
specified in § 600.011–93). 

(iii) Net heating value (Btu/lb) per 
ASTM D 3338 (Incorporated by ref-
erence as specified in § 600.011–93). 

(2) Methanol test fuel shall be ana-
lyzed to determine the following fuel 
properties: 

(i) Specific gravity using either: 
(A) ASTM D 1298 (incorporated by 

reference as specified in § 600.011–93) for 
the blend or: 

(B) ASTM D 1298 (incorporated by 
reference as specified in § 600.011–93) for 
the gasoline fuel component and also 
for the methanol fuel component and 
combining as follows: 

SG=SGg×volume fraction 
gasoline+SGm×volume fraction meth-
anol. 

(ii)(A) Carbon weight fraction using 
the following equation: 

CWF=CWFg×MFg+0.375×MFm 

Where: 

CWFg=Carbon weight fraction of gasoline 
portion of blend per ASTM D 3343 (incor-
porated by reference as specified in 
§ 600.011–93). 

MFg=Mass fraction gasoline=(GxSGg)/ 
(GxSGg+MxSGm) 

MFm=Mass fraction methanol=(MxSGm)/ 
(GxSGg+MxSGm) 

Where: 

G=Volume fraction gasoline 
M=Volume fraction methanol 
SGg=Specific gravity of gasoline as measured 

by ASTM D 1298 (Incorporated by reference 
as specified in § 600.011–93). 

SGm=Specific gravity of methanol as meas-
ured by ASTM D 1298 (Incorporated by ref-
erence as specified in § 600.011–93). 

(B) Upon the approval of the Admin-
istrator, other procedures to measure 
the carbon weight fraction of the fuel 
blend may be used if the manufacturer 
can show that the procedures are supe-
rior to or equally as accurate as those 
specified in this paragraph (c)(2)(ii). 

(iii) Net heating value (BTU/lb) per 
ASTM D 240 (Incorporated by reference 
as specified in § 600.011–93). 

(3) Natural gas test fuel shall be ana-
lyzed to determine the following fuel 
properties: 

(i) Fuel composition per ASTM D 
1945–91, Standard Test Method for 
Analysis of Natural Gas By Gas Chro-
matography. This incorporation by ref-
erence was approved by the Director of 
the Federal Register in accordance 
with 5 U.S.C. 552(a) and 1 CFR part 51. 
Copies may be obtained from the Amer-
ican Society for Testing and Materials, 
1916 Race Street, Philadelphia, PA 
19103. Copies may be inspected at U.S. 
EPA, OAR, 401 M St., SW., 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. 

(ii) Specific gravity (based on fuel 
composition per ASTM D 1945). 

(iii) Carbon weight fraction based on 
the carbon contained only in the HC 
constituents of the fuel=weight of car-
bon in HC constituents divided by the 
total weight of fuel. 

(iv) Carbon weight fraction of 
fuel=total weight of carbon in the fuel 
(i.e., includes carbon contained in HC 
and in CO2) divided by total weight of 
fuel. 

(d) Calculate the city fuel economy 
and highway fuel economy from the 
grams/mile values for total HC, CO, 
CO2 and, where applicable, CH3, OH, 
HCHO, NMHC and CH4 and, the test 
fuel’s specific gravity, carbon weight 
fraction, net heating value, and addi-
tionally for natural gas, the test fuel’s 
composition. The emission values (ob-
tained per paragraph (a) or (b) of this 

VerDate Mar<15>2010 09:40 Sep 09, 2011 Jkt 223173 PO 00000 Frm 00924 Fmt 8010 Sfmt 8010 Y:\SGML\223173.XXX 223173er
ow

e 
on

 D
S

K
5C

LS
3C

1P
R

O
D

 w
ith

 C
F

R



915 

Environmental Protection Agency § 600.113–93 

section, as applicable) used in each cal-
culation of this section shall be round-
ed in accordance with 40 CFR 86.084– 
26(a)(6)(iii) or 40 CFR 86.1837–01 as ap-
plicable. The CO2 values (obtained per 
paragraph (a) or (b) of this section, as 
applicable) used in each calculation of 
this section shall be rounded to the 
nearest gram/mile. The specific gravity 
and the carbon weight fraction (ob-
tained per paragraph (c) of this section) 
shall be recorded using three places to 
the right of the decimal point. The net 
heating value (obtained per paragraph 
(c) of this section) shall be recorded to 
the nearest whole Btu/lb. 

(e)(1) For gasoline-fueled auto-
mobiles, the fuel economy in miles per 
gallon is to be calculated using the fol-
lowing equation: 

mpg=(5174×104×CWF×SG) / [((CWF×HC) + 
(0.429× CO) + (0.273×CO2)) × 
((0.6×SGxNHV)+5471)] 

Where: 

HC=Grams/mile HC as obtained in paragraph 
(d) of this section. 

CO=Grams/mile CO as obtained in paragraph 
(d) of this section. 

CO2=Grams/mile CO2 as obtained in para-
graph (d) of this section. 

CWF=Carbon weight fraction of test fuel as 
obtained in paragraph (d) of this section. 

NHV=Net heating value by mass of test fuel 
as obtained in paragraph (d) of this sec-
tion. 

SG=Specific gravity of test fuel as obtained 
in paragraph (d) of this section. 

(2) Round the calculated result to the 
nearest 0.1 miles per gallon. 

(f)(1) For diesel-fueled automobiles, 
calculate the fuel economy in miles per 
gallon of diesel fuel by dividing 2778 by 
the sum of three terms: 

(i) 0.866 multiplied by HC (in grams/ 
miles as obtained in paragraph (d) of 
this section); 

(ii) 0.429 multiplied by CO (in grams/ 
mile as obtained in paragraph (d) of 
this section); and 

(iii) 0.273 multiplied by CO2 (in grams/ 
mile as obtained in paragraph (d) of 
this section). 

(2) Round the quotient to the nearest 
0.1 mile per gallon. 

(g) For methanol-fueled automobiles 
and automobiles designed to operate on 
mixtures of gasoline and methanol, the 
fuel economy in miles per gallon is to 
be calculated using the following equa-
tion: 

mpg=(CWF×SG×3781.8) / ((CWFexHC×HC) 
+ (0.429×CO) + (0.273×CO2) + (0.375×CH3 
OH) + (0.400×HCHO)) 

Where: 

CWF=Carbon weight fraction of the fuel as 
determined in paragraph (c)(2)(ii) of this 
section. 

SG=Specific gravity of the fuel as deter-
mined in paragraph (c)(2)(i) of this section. 

CWFexHC=Carbon weight fraction of exhaust 
hydrocarbons= CWFg as determined in 
(c)(2)(ii) of this section (for M100 fuel, 
CWFexHC=0.866). 

HC=Grams/mile HC as obtained in paragraph 
(d) of this section. 

CO=Grams/mile CO as obtained in paragraph 
(d) of this section. 

CO2=Grams/mile CO2 as obtained in para-
graph (d) of this section. 

CH3 OH=Grams/mile CH3 OH (methanol) as 
obtained in paragraph (d) of this section. 

HCHO=Grams/mile HCHO (formaldehyde) as 
obtained in paragraph (d) of this section. 

(h) For automobiles fueled with nat-
ural gas, the fuel economy in miles per 
gallon of natural gas is to be calculated 
using the following equation: 

mpg
CWF D

CH CWF NMHC CO CO CO
e

HC NG NG

NMHC NG

=
( ) + ( ) + ( ) + ( ) −( )

/

. . .

 121.5

0 749 0 429 0 2734 2 2

Where: 

mpge=miles per equivalent gallon of natural 
gas. 

CWFHC/NG=carbon weight fraction based on 
the hydrocarbon constituents in the nat-
ural gas fuel as obtained in paragraph (d) 
of this section. 

DNG=density of the natural gas fuel [grams/ 
ft3 at 68 °F (20 °C) and 760 mm Hg (101.3 
kPa)] pressure as obtained in paragraph (d) 
of this section. 

CH4, NMHC, CO, and CO2=weighted mass ex-
haust emissions [grams/mile] for methane, 
non-methane HC, carbon monoxide, and 
carbon dioxide as calculated in § 600.113. 
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CWFNMHC=carbon weight fraction of the non- 
methane HC constituents in the fuel as de-
termined from the speciated fuel composi-
tion per paragraph (c)(2) of this section. 

CO2NG=grams of carbon dioxide in the nat-
ural gas fuel consumed per mile of travel. 

CO2NG=FCNG DNG WFCO2 
where: 

FC cubic feet of natural gas fuel consumed per mile

=
0.749

NG =

( ) + ( ) + ( ) + ( )( )CH CWF NMHC CO CO

CWF D

NMHC

NG NG

4 20 429 0 273. .

where: 
CWFNG=the carbon weight fraction of the 

natural gas fuel as calculated in paragraph 
(d) of this section. 

WFCO2=weight fraction carbon dioxide of the 
natural gas fuel calculated using the mole 
fractions and molecular weights of the nat-
ural gas fuel constituents per ASTM D 
1945. 

[59 FR 39654, Aug. 3, 1994; 59 FR 44795, Aug. 30, 
1994, as amended at 59 FR 48537, Sept. 21, 
1994; 64 FR 23975, May 4, 1999; 69 FR 18803, 
Apr. 9, 2004] 

§ 600.114–08 Vehicle-specific 5-cycle 
fuel economy and carbon-related 
exhaust emission calculations. 

Paragraphs (a) through (c) of this 
section apply to data used for fuel 

economy labeling under subpart D of 
this part. Paragraphs (d) through (f) of 
this section are used to calculate 5- 
cycle carbon-related exhaust emissions 
values for the purpose of determining 
optional technology-based CO2 emis-
sions credits under the provisions of 
paragraph (d) of § 86.1866–12 of this 
chapter. 

(a) City fuel economy. For each vehicle 
tested under § 600.010–08(c)(i) and (ii), 
determine the 5-cycle city fuel econ-
omy using the following equation: 

1  City FE
Start FC + Running FC

( ) = ×
( )

0 905 1.

Where: 

(i) Start FC (gallons per mile) = 0.33
0.76 Start Fuel75×

× + 0 2. 44 ×( )⎛

⎝
⎜

⎞

⎠
⎟

Start Fuel
4.1

20

Where: 

Start Fuel
Bag 1 FE Bag 3 FEx

x x

= × −
⎛

⎝
⎜

⎞

⎠
⎟3 6 1 1.
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Where: 

Bag Y FEX = the fuel economy in miles per 
gallon of fuel during the specified bag of 

the FTP test conducted at an ambient 
temperature of 75 °F or 20 °F, 

and, 

( ) .ii
US

 Running FC = 0.82 0.48
Bag 2  FE

0.41
Bag 3  FE75 75

× + + 0 11
066

0 18
 City FE

0.5
Bag 2  FE

0.5
Bag 3  FE

   

20 20

⎡

⎣
⎢

⎤

⎦
⎥ + × +

⎡

⎣
⎢

⎤

⎦
⎥.

                        
 FE

0.61
Bag 3  75

+ × × −0 133 1 083 1
03

. .
SC FFE

0.39
Bag 2  FE75

+
⎛

⎝
⎜

⎞

⎠
⎟

⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥

Where: 
US06 City FE = fuel economy in miles per 

gallon over the ‘‘city’’ portion of the US06 
test, 

HFET FE = fuel economy in miles per gallon 
over the HFET test, 

SC03 FE = fuel economy in miles per gallon 
over the SC03 test. 

(b) Highway fuel economy. (1) For each 
vehicle tested under §§ 600.010–08(a) and 
(c)(1)(ii)(B), determine the 5-cycle high-
way fuel economy using the following 
equation: 

Highway FE = 0.905 1
Start FC + Running FC

×

Where: 

( )
.

i
Start

 Start FC = 0.33
0.76 Start Fuel  Fuel75 20×

×( ) + ×( )0 24
600

⎛

⎝
⎜

⎞

⎠
⎟

Where: 

Start Fuel
Bag 1 FE Bag 3 FEx

x x

= × −
⎛

⎝
⎜

⎞

⎠
⎟3 6 1 1.

and, 

(ii) Running FC = 1.007 0.79
US06 Highway FE HFET FE

× +
⎡

⎣
⎢

⎤

⎦

0 21.
⎥⎥ + × × − +

⎛

⎝
⎜

⎞

⎠
⎟

⎡
0 133 0 377 1 0 61 0 39. . . .

SC03 FE Bag 3 FE Bag 2 FE75 75⎣⎣
⎢
⎢

⎤

⎦
⎥
⎥

Where: 

US06 Highway FE = fuel economy in mile per 
gallon over the highway portion of the 
US06 test, 

HFET FE = fuel economy in mile per gallon 
over the HFET test, 

SC03 FE = fuel economy in mile per gallon 
over the SC03 test. 
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(2) If the condition specified in 
§ 600.115–08(b)(2)(iii)(B) is met, in lieu of 
using the calculation in paragraph 
(b)(1) of this section, the manufacturer 
may optionally determine the highway 
fuel economy using the following modi-
fied 5-cycle equation which utilizes 
data from FTP, HFET, and US06 tests, 

and applies mathematic adjustments 
for Cold FTP and SC03 conditions: 

(i) Perform a US06 test in addition to 
the FTP and HFET tests. 

(ii) Determine the 5-cycle highway 
fuel economy according to the fol-
lowing formula: 

Highway FE = 0.905 1
Start FC + Running FC

×

Where: 

( ) .
. .

.
A  StartFC

StartFuel
= ×

+ ×( )
0 33

0 005515 1 13637

60 0
75

Where: 

StartFuel
Bag FE Bag FE75

75 75
3 6 1

1
1
3

= × −
⎛

⎝
⎜⎜

⎞

⎠
⎟⎟.   

  
  

  
Bag y FE75 = the fuel economy in miles per gallon of fuel during the specified bag of the FTP 

test conducted at an ambient temperature of 75 °F. 

(B)  FC = 1.007
US06 Highway FE  FE

Running
HFET

× +
⎡

⎣
⎢

⎤

⎦
⎥

0 79 0 21. . ++ × × +⎛
⎝⎜

⎞
⎠⎟

⎡
⎣
⎢

⎤
⎦
⎥0 377 0 133 0 00540 0 1357. . . .

US06 FE

Where: 

US06 Highway FE = fuel economy in miles 
per gallon over the highway portion of the 
US06 test. 

HFET FE = fuel economy in miles per gallon 
over the HFET test. 

US06 FE = fuel economy in miles per gallon 
over the entire US06 test. 

(c) Fuel economy calculations for hy-
brid electric vehicles. Under the require-
ments of § 86.1811–04(n), hybrid electric 
vehicles are subject to California test 
methods which require FTP emission 
sampling for the 75 °F FTP test over 
four phases (bags) of the UDDS (cold- 
start, transient, warm-start, tran-
sient). Optionally, these four phases 

may be combined into two phases 
(phases 1 + 2 and phases 3 + 4). Calcula-
tions for these sampling methods fol-
low. 

(1) Four-bag FTP equations. If the 4- 
bag sampling method is used, manufac-
turers may use the equations in para-
graphs (a) and (b) of this section to de-
termine city and highway fuel econ-
omy estimates. If this method is cho-
sen, it must be used to determine both 
city and highway fuel economy. Op-
tionally, the following calculations 
may be used, provided that they are 
used to determine both city and high-
way fuel economy: 

(i) City fuel economy. 
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City FE
Start

 
 FC + Running FC)

= ×0 905 1.
(

Where: 

(A)   (gallons per mile) = 0.33
 

Start FC
Start Fuel

×
× +( . .0 76 075 224

4 1
20×⎛

⎝⎜
⎞
⎠⎟

Start Fuel )
.

Where: 

( . .1) Start Fuel
Bag 1 FE Bag 3 FE Ba75

75 75

= × −
⎡

⎣
⎢

⎤

⎦
⎥ + ×3 6 1 1 3 9 1

gg 2 FE Bag 4 FE75 75

−
⎡

⎣
⎢

⎤

⎦
⎥

1

and 

( .2) Start Fuel
Bag 1 FE Bag 3 FE20

20 20

= × −
⎡

⎣
⎢

⎤

⎦
⎥3 6 1 1

( ) . .B  Running FC (gallons per mile)    
  

 = ×0 82 0 48
475Bag FE

++ +
⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥

+ ×

 
  

  
  

   

0 41
3

0 11
06

0 18 0 5

75

. .

. .

Bag FE US City FE

Bagg FE Bag FE SC  
  

  
      

 2
0 5
3

0 133 1 083 1
0320 20

+
⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥

+ × ×. . .
FFE Bag FE Bag FE

  
  

  
  

− +
⎛

⎝
⎜⎜

⎞

⎠
⎟⎟

⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥

0 61
3

0 39
475 75

. .

Where: 

BagYX FE = the fuel economy in miles per 
gallon of fuel during the specified bag Y 
of the FTP test conducted at an ambient 
temperature X of 75 °F or 20 °F. 

US06 City FE = fuel economy in miles per 
gallon over the city portion of the US06 
test. 

SC03 FE = fuel economy in miles per gallon 
over the SC03 test. 

(ii) Highway fuel economy. 

Highway FE =
Start FC + Running FC

0 905 1. ×

Where: 
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(
.

A) Start FC = 0.33
0.76 Start Fuel Start Fuel

60
75 20×

× + ×( )0 24

Where: 

Start Fuel
Bag 1 FE Bag 3 FE Bag 2 75

75 75

= × −
⎡

⎣
⎢

⎤

⎦
⎥ + ×3 6 1 1 3 9 1. .

FFE Bag 4 FE75 75

−
⎡

⎣
⎢

⎤

⎦
⎥

1

Start Fuel
Bag 1 FE Bag 3 FE20

20 20

= × −
⎡

⎣
⎢

⎤

⎦
⎥3 6 1 1.

( )B  Running FC = 1.007 0.79
US06 Highway FE

0.21
HFET FE

× +
⎡

⎣
⎢

⎤

⎦
⎥ ++ × × − +

⎛

⎝
⎜

⎞

⎠
⎟0 133 0 377 1 0 61 0 39. . . .

SC03 FE Bag 3 Bag 4 FE75 75  FE
⎡⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥

Where: 

US06 Highway FE = fuel economy in miles 
per gallon over the Highway portion of the 
US06 test, 

HFET FE = fuel economy in miles per gallon 
over the HFET test, 

SC03 FE = fuel economy in miles per gallon 
over the SC03 test. 

(2) Two-bag FTP equations. If the 2- 
bag sampling method is used for the 75 
°F FTP test, it must be used to deter-
mine both city and highway fuel econ-
omy. The following calculations must 
be used to determine both city and 
highway fuel economy: 

(i) City fuel economy. 

City FE = 0.905 1
Start FC Running FC

×
+

Where: 

(A) Start FC = 0.33
0.76 Start Fuel Start Fuel

4.1
75 20×

× + ×( )0 24.

Where: 

Start Fuel
Bag 1/2 FE Bag 3/4 FE75

75 75

= × −
⎡

⎣
⎢

⎤

⎦
⎥7 5 1 1.

Start Fuel
Bag 1 FE Bag 3 FE20

20 20

= × −
⎡

⎣
⎢

⎤

⎦
⎥3 6 1 1.

VerDate Mar<15>2010 09:40 Sep 09, 2011 Jkt 223173 PO 00000 Frm 00930 Fmt 8010 Sfmt 8006 Y:\SGML\223173.XXX 223173 E
R

27
D

E
06

.0
55

<
/M

A
T

H
>

E
R

27
D

E
06

.0
56

<
/M

A
T

H
>

E
R

27
D

E
06

.0
57

<
/M

A
T

H
>

E
R

27
D

E
06

.0
58

<
/M

A
T

H
>

E
R

27
D

E
06

.0
59

<
/M

A
T

H
>

E
R

27
D

E
06

.0
60

<
/M

A
T

H
>

E
R

27
D

E
06

.0
61

<
/M

A
T

H
>

E
R

27
D

E
06

.0
62

<
/M

A
T

H
>

er
ow

e 
on

 D
S

K
5C

LS
3C

1P
R

O
D

 w
ith

 C
F

R



921 

Environmental Protection Agency § 600.114–08 

Where: 

Bag y FE20 = the fuel economy in miles per 
gallon of fuel during Bag 1 or Bag 3 of the 
20 °F FTP test. 

Bag x/y FEX = fuel economy in miles per gal-
lon of fuel during combined phases 1 and 2 
or phases 3 and 4 of the FTP test conducted 
at an ambient temperature of 75 °F. 

( ) .B
US

 Running FC = 0.82 0.90
Bag 3/4  FE  City FE75

× +
⎡

⎣
⎢

⎤

⎦

0 10
06 ⎥⎥ + × +

⎡

⎣
⎢

⎤

⎦
⎥0 18. 0.5

Bag 2  FE
0.5

Bag 3  FE

                 

20 20

          + 0.133 1.083
 FE

1.0
Bag 3/4  FE75

× × −
⎛

⎝
⎜

⎞

⎠
⎟

⎡

⎣
⎢
⎢

⎤1
03SC ⎦⎦

⎥
⎥

Where: 

US06 City FE = fuel economy in miles per 
gallon over the city portion of the US06 
test, 

SC03 FE = fuel economy in miles per gallon 
over the SC03 test. 

Bag x/y FEX = fuel economy in miles per gal-
lon of fuel during combined phases 1 and 2 
or phases 3 and 4 of the FTP test conducted 
at an ambient temperature of 75 °F. 

(ii) Highway fuel economy. 

Highway FE
Start FC Running FC

= ×
+

0 905 1.
  

Where: 

( ) .
( . . )

A Start FC
Start Fuel Start Fuel

  
  

= ×
× + ×

0 33
0 76 0 24

60
75 20

Where: 

Start Fuel
Bag FE Bag FE

 
    75

75 75

7 5 1
1 2

1
3 4

= × −
⎡

⎣
⎢

⎤

⎦
⎥.

/ /

and 

Start Fuel
Bag FE Bag FE

 
    20

20 20

3 6 1
1

1
3

= × −
⎡

⎣
⎢

⎤

⎦
⎥.

and 
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( ) . . .B
US Highway FE HFET FE

 Running FC =
   

1 007 0 79
06

0 21× +
⎡

⎣
⎢

⎤

⎦
⎥ ++ × × −

⎛

⎝
⎜

⎞

⎠
⎟

⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥

0 133 0 377 1
03

1 0
3 475

. . .
/SC FE Bag FE  

Where: 
US06 Highway FE = fuel economy in miles 

per gallon over the city portion of the US06 
test, 

SC03 FE = fuel economy in miles per gallon 
over the SC03 test. 

Bag y FE20 = the fuel economy in miles per 
gallon of fuel during Bag 1 or Bag 3 of the 
20 °F FTP test. 

Bag x/y FEX = fuel economy in miles per gal-
lon of fuel during phases 1 and 2 or phases 
3 and 4 of the FTP test conducted at an 
ambient temperature of 75 °F. 

(3) For hybrid electric vehicles using 
the modified 5-cycle highway calcula-
tion in paragraph (b)(2) of this section, 
the equation in paragraph (b)(2)(ii)(A) 
of this section, applies except that the 
equation for Start Fuel75 will be re-
placed with one of the following: 

(i) The equation for Start Fuel75 for 
hybrids tested according to the 4-bag 
FTP is: 

Start Fuel
Bag FE Bag FE Bag

 
     75

75 75

3 6 1
1 75

1
3

3 9 1= × −
⎡

⎣
⎢

⎤

⎦
⎥ + ×. .

     2
1
475 75FE Bag FE

−
⎡

⎣
⎢

⎤

⎦
⎥

(ii) The equation for Start Fuel75 for 
hybrids tested according to the 2-bag 
FTP is: 

Start Fuel = 7.5 � 1
Bag 1/2 FE

1
Bag 3/4 FE75

75 75

 
   

−
⎡

⎣
⎢

⎤

⎦
⎥

(d) City carbon-related exhaust emission 
value. For each vehicle tested, deter-
mine the 5-cycle city carbon-related 
exhaust emissions using the following 
equation: 

(1) CityCREE = 0.905 × (StartCREE + 
RunningCREE) 

Where: 

(i) StartCREE = 

0 33
0 76 0 24

4 1
.

. .
.

×
× + ×( )⎛

⎝
⎜⎜

⎞

⎠
⎟⎟

StartCREE StartCREE75 20

Where: 

StartCREEX = 3.6 × (Bag1CREEX ¥ 

Bag3CREEX) 

Where: 

Bag Y CREEX = the carbon-related exhaust 
emissions in grams per mile during the 
specified bag of the FTP test conducted 
at an ambient temperature of 75 °F or 20 
°F. 

(ii) Running CREE = 

0.82 × [(0.48 × Bag275CREE) + (0.41 × 
BAG375CREE) + (0.11× US06 CityCREE)] + 

0.18 × [(0.5 × Bag220CREE) + (0.5 × 
Bag320CREE)] + 

0.144 × [SC03 CREE ¥ ((0.61 × Bag375CREE) + 
(0.39 × Bag275CREE))] 

Where: 

BagYXCREE = carbon-related exhaust emis-
sions in grams per mile over Bag Y at 
temperature X. 
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US06 City CREE = carbon-related exhaust 
emissions in grams per mile over the 
‘‘city’’ portion of the US06 test. 

SC03 CREE = carbon-related exhaust emis-
sions in grams per mile over the SC03 
test. 

(e) Highway carbon-related exhaust 
emissions. For each vehicle tested, de-

termine the 5-cycle highway carbon-re-
lated exhaust emissions using the fol-
lowing equation: 
HighwayCREE = 0.905 × (StartCREE + 

RunningCREE) 

Where: 

(1) StartCREE = 

0 33
0 76 0 24

60
.

. .
×

× + ×( )⎛

⎝
⎜⎜

⎞

⎠
⎟⎟

StartCREE StartCREE75 20

Where: 

StartCREEX = 3.6 × (BagCREEX ¥ 

Bag3CREEX) 
(2) Running CREE = 
1.007 × [(0.79 × US06 Highway CREE) + (0.21 × 

HFET CREE)] + 0.045 × [SC03 CREE ¥ 

((0.61 × Bag375CREE) + (0.39 × 
Bag275CREE))] 

Where: 

BagYXCREE = carbon-related exhaust emis-
sions in grams per mile over Bag Y at 
temperature X, 

US06 Highway CREE = carbon-related ex-
haust emissions in grams per mile over 
the highway portion of the US06 test, 

HFET CREE = carbon-related exhaust emis-
sions in grams per mile over the HFET 
test, 

SC03 CREE = carbon-related exhaust emis-
sions in grams per mile over the SC03 
test. 

(f) Carbon-related exhaust emissions 
calculations for hybrid electric vehicles. 
Hybrid electric vehicles shall be tested 
according to California test methods 
which require FTP emission sampling 
for the 75 °F FTP test over four phases 

(bags) of the UDDS (cold-start, tran-
sient, warm-start, transient). Option-
ally, these four phases may be com-
bined into two phases (phases 1 + 2 and 
phases 3 + 4). Calculations for these 
sampling methods follow. 

(1) Four-bag FTP equations. If the 4- 
bag sampling method is used, manufac-
turers may use the equations in para-
graphs (a) and (b) of this section to de-
termine city and highway carbon-re-
lated exhaust emissions values. If this 
method is chosen, it must be used to 
determine both city and highway car-
bon-related exhaust emissions. Option-
ally, the following calculations may be 
used, provided that they are used to de-
termine both city and highway carbon- 
related exhaust emissions values: 

(i) City carbon-related exhaust emis-
sions. 
CityCREE = 0.905 × (StartCREE + 

RunningCREE) 

Where: 

(A) StartCREE = 

0 33
0 76 0 24

4 1
.

. .
.

×
× + ×( )⎛

⎝
⎜⎜

⎞

⎠
⎟⎟

StartCREE StartCREE75 20

Where: 

(1) StartCREE75 = 
3.6 × (Bag1CREE75 ¥ Bag3CREE75) + 3.9 × 

(Bag2CREE75 ¥ Bag4CREE75) 

and 

(2) StartCREE20 = 
3.6 × (Bag1CREE20 ¥ Bag3CREE20) 
(B) RunningCREE = 

0.82 × [(0.48 × Bag475CREE) + (0.41 × 
Bag375CREE) + (0.11 × US06 City CREE)] + 
0.18 × [(0.5 × Bag220CREE) + (0.5 × 
Bag320CREE)] + 0.144 × [SC03 CREE ¥ 

((0.61 × Bag375CREE) + (0.39 × 
Bag475CREE))] 

Where: 
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US06 Highway CREE = carbon-related ex-
haust emissions in grams per mile over 
the city portion of the US06 test. 

US06 Highway CREE = carbon-related ex-
haust emissions in miles per gallon over 
the Highway portion of the US06 test. 

HFET CREE = carbon-related exhaust emis-
sions in grams per mile over the HFET 
test. 

SC03 CREE = carbon-related exhaust emis-
sions in grams per mile over the SC03 
test. 

(ii) Highway carbon-related exhaust 
emissions. 
HighwayCREE = 0.905 × (StartCREE + 

RunningCREE) 
Where: 

(A) StartCREE = 

0 33
0 76 0 24

60
.

. .
×

× + ×( )⎛

⎝
⎜⎜

⎞

⎠
⎟⎟

StartCREE StartCREE75 20

Where: 

StartCREE75 = 3.6 × (Bag1CREE75 ¥ 

Bag3CREE75) + 3.9 × (Bag2CREE75 ¥ 

Bag4CREE75) 

and 

StartCREE20 = 3.6 × (Bag1CREE20 ¥ 

Bag3CREE20) 
(B) RunningCREE = 
1.007 × [(0.79 × US06 Highway CREE) + (0.21 × 

HFET CREE)] + 0.045 × [SC03 CREE ¥ 

((0.61 × Bag375CREE) + (0.39 × 
Bag475CREE))] 

Where: 

US06 Highway CREE = carbon-related ex-
haust emissions in grams per mile over 
the Highway portion of the US06 test, 

HFET CREE = carbon-related exhaust emis-
sions in grams per mile over the HFET 
test, 

SC03 CREE = carbon-related exhaust emis-
sions in grams per mile over the SC03 
test. 

(2) Two-bag FTP equations. If the 2- 
bag sampling method is used for the 75 
°F FTP test, it must be used to deter-
mine both city and highway carbon-re-
lated exhaust emissions. The following 
calculations must be used to determine 
both city and highway carbon-related 
exhaust emissions: 

(i) City carbon-related exhaust emis-
sions. 
CityCREE = 0.905 × (StartCREE + 

RunningCREE) 

Where: 

(A) StartCREE = 

0 33
0 76 0 24

4 1
.

. .
.

×
× + ×( )⎛

⎝
⎜⎜

⎞

⎠
⎟⎟

StartCREE StartCREE75 20

Where: 

Start CREE75 = 3.6 × (Bag 1⁄2 CREE75 ¥ Bag 3⁄4 
CREE75) 

and 
Start CREE20 = 3.6 × (Bag1CREE20 ¥ 

Bag3CREE20) 
Where: 

Bag Y FE20 = the carbon-related exhaust 
emissions in grams per mile of fuel dur-
ing Bag 1 or Bag 3 of the 20 °F FTP test, 
and 

Bag X/Y FE75 = carbon-related exhaust emis-
sions in grams per mile of fuel during 
combined phases 1 and 2 or phases 3 and 
4 of the FTP test conducted at an ambi-
ent temperature of 75 °F. 

(B) RunningCREE = 
0.82 × [(0.90 × Bag3⁄475CREE) + (0.10 × US06 

City CREE)] + 0.18 × [(0.5 × Bag220CREE) 
+ (0.5 × Bag320CREE)] + 0.144 × [SC03 
CREE ¥ (Bag3⁄475CREE)] 

Where: 
US06 City CREE = carbon-related exhaust 

emissions in grams per mile over the city 
portion of the US06 test, and 

SC03 CREE = carbon-related exhaust emis-
sions in grams per mile over the SC03 
test, and 

Bag X/Y FE75 = carbon-related exhaust emis-
sions in grams per mile of fuel during 
combined phases 1 and 2 or phases 3 and 
4 of the FTP test conducted at an ambi-
ent temperature of 75 °F. 
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(ii) Highway carbon-related exhaust 
emissions. 
HighwayCREE = 0.905 × (StartCREE + 

RunningCREE) 

Where: 

(A) StartCREE = 

0 33
0 76 0 24

60
.

. .
×

× + ×( )⎛

⎝
⎜⎜

⎞

⎠
⎟⎟

StartCREE StartCREE75 20

Where: 
Start CREE75 = 7.5 × (Bag1⁄2CREE75 ¥ 

Bag3⁄4CREE75) 
and 
Start CREE20 = 3.6 × (Bag1CREE20 ¥ 

Bag3CREE20) 
(B) RunningCREE = 
1.007 × [(0.79 × US06 Highway CREE) + (0.21 × 

HFET CREE)] + 0.045 × [SC03 CREE ¥ 

Bag3⁄475CREE] 
Where: 
US06 Highway CREE = carbon-related ex-

haust emissions in grams per mile over 
the city portion of the US06 test, and 

SC03 CREE = carbon-related exhaust emis-
sions in gram per mile over the SC03 
test, and 

Bag Y FE20 = the carbon-related exhaust 
emissions in grams per mile of fuel dur-
ing Bag 1 or Bag 3 of the 20 °F FTP test, 
and 

Bag X/Y FE75 = carbon-related exhaust emis-
sions in grams per mile of fuel during 
phases 1 and 2 or phases 3 and 4 of the 
FTP test conducted at an ambient tem-
perature of 75 °F. 

[71 FR 77938, Dec. 27, 2006; 72 FR 20403, Apr. 
24, 2007, as amended at 74 FR 61550, Nov. 25, 
2009; 75 FR 25709, May 7, 2010] 

§ 600.115–08 Criteria for determining 
the fuel economy label calculation 
method for 2011 and later model 
year vehicles. 

This section provides the criteria to 
determine if the derived 5-cycle meth-
od for determining fuel economy label 
values, as specified in § 600.210–08 (a)(2) 
or (b)(2), as applicable, may be used to 
determine label values for 2011 and 
later model year vehicles. Separate cri-
teria apply to city and highway fuel 

economy for each test group. The pro-
visions of this section are optional. If 
this option is not chosen, or if the cri-
teria provided in this section are not 
met, fuel economy label values for 2011 
and later model year vehicles must be 
determined according to the vehicle- 
specific 5-cycle method specified in 
§ 600.210–08(a)(1) or (b)(1), as applicable. 
However, dedicated alternative-fuel ve-
hicles, dual fuel vehicles when oper-
ating on alternative fuel, and MDPVs 
may use the derived 5-cycle method for 
determining fuel economy labels for 
2011 and later model years whether or 
not the criteria provided in this section 
are met. 

(a) City fuel economy criterion. (1) For 
each test group certified for emission 
compliance under § 86.1848–01 of this 
chapter, the FTP, HFET, US06, SC03 
and Cold FTP tests determined to be 
official under § 86.1835–01 of this chapter 
are used to calculate the vehicle-spe-
cific 5-cycle city fuel economy which is 
then compared to the derived 5-cycle 
city fuel economy, as follows: 

(i) The vehicle-specific 5-cycle city 
fuel economy from the official FTP, 
HFET, US06, SC03 and Cold FTP tests 
for the test group is determined ac-
cording to the provisions of § 600.114– 
08(a) or (c) and rounded to the nearest 
one tenth of a mile per gallon. 

(ii) Using the same FTP data as used 
in paragraph (a)(1)(i) of this section, 
the corresponding derived 5-cycle city 
fuel economy is calculated according 
to the following equation: 
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Derived 5-cycle city fuel economy
 

 
=

{ } +

1

City Intercept
City Sllope
FTP FE

{ }⎛

⎝
⎜

⎞

⎠
⎟ 

Where: 
City Intercept = Intercept determined by the 

Administrator. See § 600.210–08(a)(2)(iii). 
City Slope = Slope determined by the Ad-

ministrator. See § 600.210–08(a)(2)(iii). 
FTP FE = the FTP-based city fuel economy 

from the official test used for certifi-
cation compliance, determined under 
§ 600.113–08(a), rounded to the nearest 
tenth. 

(2) The derived 5-cycle fuel economy 
value determined in paragraph (a)(1)(ii) 
of this section is multiplied by 0.96 and 
rounded to the nearest one tenth of a 
mile per gallon. 

(3) If the vehicle-specific 5-cycle city 
fuel economy determined in paragraph 
(a)(1)(i) of this section is greater than 
or equal to the value determined in 
paragraph (a)(2) of this section, then 
the manufacturer may base the city 
fuel economy estimates for the model 
types covered by the test group on the 
derived 5-cycle method specified in 
§ 600.210–08(a)(2) or (b)(2), as applicable. 

(b) Highway fuel economy criterion. 
The determination for highway fuel 
economy depends upon the outcome of 
the determination for city fuel econ-
omy in paragraph (a)(3) of this section 
for each test group. 

(1) If the city determination for a 
test group made in paragraph (a)(3) of 
this section does not allow the use of 
the derived 5-cycle method, then the 
highway fuel economy values for all 

model types represented by the test 
group are likewise not allowed to be 
determined using the derived 5-cycle 
method, and must be determined ac-
cording to the vehicle-specific 5-cycle 
method specified in § 600.210–08(a)(1) or 
(b)(1), as applicable. 

(2) If the city determination made in 
paragraph (a)(3) of this section allows 
the use of the derived 5-cycle method, a 
separate determination is made for the 
highway fuel economy labeling method 
as follows: 

(i) For each test group certified for 
emission compliance under § 86.1848–01 
of this chapter, the FTP, HFET, US06, 
SC03 and Cold FTP tests determined to 
be official under § 86.1835–01 of this 
chapter are used to calculate the vehi-
cle-specific 5-cycle highway fuel econ-
omy, which is then compared to the de-
rived 5-cycle highway fuel economy, as 
follows: 

(A) The vehicle-specific 5-cycle high-
way fuel economy from the official 
FTP, HFET, US06, SC03 and Cold FTP 
tests for the test group is determined 
according to the provisions of § 600.114– 
08(b)(1) and rounded to the nearest one 
tenth of a mile per gallon. 

(B) Using the same HFET data as 
used in paragraph (b)(2)(i)(A) of this 
section, the corresponding derived 5- 
cycle highway fuel economy is cal-
culated using the following equation: 

Derived
H

5-cycle highway fuel economy = 1

Highway Intercept{ } +
iighwaySlope
HFET FE

{ }⎛

⎝
⎜

⎞

⎠
⎟

Where: 

Highway Intercept = Intercept determined 
by the Administrator. See § 600.210– 
08(a)(2)(iii). 

Highway Slope = Slope determined by the 
Administrator. See § 600.210–08(a)(2)(iii). 

HFET FE = the HFET-based highway fuel 
economy determined under § 600.113–08(b), 
rounded to the nearest tenth. 

(ii) The derived 5-cycle highway fuel 
economy calculated in paragraph 
(b)(2)(i)(B) of this section is multiplied 
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by 0.95 and rounded to the nearest one 
tenth of a mile per gallon. 

(iii) (A) If the vehicle-specific 5-cycle 
highway fuel economy of the vehicle 
tested in paragraph (b)(2)(i)(A) of this 
section is greater than or equal to the 
value determined in paragraph (b)(2)(ii) 
of this section, then the manufacturer 
may base the highway fuel economy es-
timates for the model types covered by 
the test group on the derived 5-cycle 
method specified in § 600.210–08(a)(2) or 
(b)(2), as applicable. 

(B) If the vehicle-specific 5-cycle 
highway fuel economy determined in 
paragraph (b)(2)(i)(A) of this section is 
less than the value determined in para-
graph (b)(2)(ii) of this section, the man-
ufacturer may determine the highway 
fuel economy for the model types cov-
ered by the test group on the modified 
5-cycle equation specified in § 600.114– 
08(b)(2). 

(c) The manufacturer will apply the 
criteria in paragraph (a) and (b) of this 
section to every test group for each 
model year. 

(d) The tests used to make the eval-
uations in paragraphs (a) and (b) of this 
section will be the official tests used to 
determine compliance with emission 
standards under § 86.1835–01(c). Adjust-
ments and/or substitutions to the offi-
cial test data may be made with ad-
vance approval of the Administrator. 

[71 FR 77943, Dec. 27, 2006, as amended at 74 
FR 61551, Nov. 25, 2009] 

Subpart C—Procedures for Calcu-
lating Fuel Economy and Car-
bon-Related Exhaust Emission 
Values for 1977 and Later 
Model Year Automobiles 

§ 600.201–08 General applicability. 

(a) The provisions of this subpart are 
applicable to 2008 and later model year 
automobiles, except medium duty pas-
senger vehicles, manufactured on or 
after January 26, 2007, and to 2011 and 
later model year medium-duty pas-
senger vehicles. All 2008 automobiles 
manufactured prior to January 26, 2007 
may optionally comply with the provi-
sions of this subpart. 

[71 FR 77944, Dec. 27, 2006] 

§ 600.201–12 General applicability. 

The provisions of this subpart are ap-
plicable to 2012 and later model year 
automobiles and to the manufacturers 
of 2012 and later model year auto-
mobiles. 

[75 FR 25711, May 7, 2010] 

§ 600.201–86 General applicability. 

(a) The provisions of this subpart are 
applicable to 1986 and later model year 
gasoline-fueled and diesel automobiles. 

[49 FR 13849, Apr. 6, 1984] 

§ 600.201–93 General applicability. 

The provisions of this subpart are ap-
plicable to 1993 and later model year 
gasoline-fueled, diesel-fueled, alcohol- 
fueled, natural gas-fueled, alcohol dual 
fuel, and natural gas dual fuel auto-
mobiles. 

[59 FR 39655, Aug. 3, 1994] 

§ 600.202–77 Definitions. 

The definitions in § 600.002 apply to 
this subpart. 

§ 600.203–77 Abbreviations. 

The abbreviations in § 600.003 apply to 
this subpart. 

§ 600.204–77 Section numbering, con-
struction. 

The section numbering system set 
forth in § 600.004 applies to this subpart. 

§ 600.205–77 Recordkeeping. 

The recordkeeping requirements set 
forth in § 600.005 apply to this subpart. 

§ 600.206–08 Calculation and use of 
FTP-based and HFET-based fuel 
economy values for vehicle configu-
rations. 

(a) Fuel economy values determined 
for each vehicle under § 600.113(a) and 
(b) and as approved in § 600.008–08 (c), 
are used to determine FTP-based city, 
HFET-based highway, and combined 
FTP/Highway-based fuel economy val-
ues for each vehicle configuration for 
which data are available. 

(1) If only one set of FTP-based city 
and HFET-based highway fuel economy 
values is accepted for a vehicle con-
figuration, these values, rounded to the 
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