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(iii) Your mechanical warranty for 
the engine. 

(h) Applicability for testing. The stand-
ards in this subpart apply to all test-
ing, including production-line and in- 
use testing, as described in subparts D 
and E of this part. 

§ 1048.105 What evaporative emissions 
standards and requirements apply? 

(a) Starting in the 2007 model year, 
engines that run on a volatile liquid 
fuel (such as gasoline), must meet the 
following evaporative emissions stand-
ards and requirements: 

(1) Evaporative hydrocarbon emis-
sions may not exceed 0.2 grams per gal-
lon of fuel tank capacity when meas-
ured with the test procedures for evap-
orative emissions in subpart F of this 
part. 

(2) For nonmetallic fuel lines, you 
must specify and use products that 
meet the Category 1 specifications in 
SAE J2260 (incorporated by reference 
in § 1048.810). 

(3) Liquid fuel in the fuel tank may 
not reach boiling during continuous en-
gine operation in the final installation 
at an ambient temperature of 30 °C. 
Note that gasoline with a Reid vapor 
pressure of 62 kPa (9 psi) begins to boil 
at about 53 °C. 

(b) Note that § 1048.245 allows you to 
use design-based certification instead 
of generating new emission data. 

(c) If other companies install your 
engines in their equipment, give them 
any appropriate instructions, as de-
scribed in § 1048.130. 

§ 1048.110 How must my engines diag-
nose malfunctions? 

(a) Equip your engines with a diag-
nostic system. Starting in the 2007 model 
year, equip each engine with a diag-
nostic system that will detect signifi-
cant malfunctions in its emission-con-
trol system using one of the following 
protocols: 

(1) If your emission-control strategy 
depends on maintaining air-fuel ratios 
at stoichiometry, an acceptable diag-
nostic design would identify malfunc-
tion whenever the air-fuel ratio does 
not cross stoichiometry for one minute 
of intended closed-loop operation. You 
may use other diagnostic strategies if 
we approve them in advance. 

(2) If the protocol described in para-
graph (a)(1) of this section does not 
apply to your engine, you must use an 
alternative approach that we approve 
in advance. Your alternative approach 
must generally detect when the emis-
sion-control system is not functioning 
properly. 

(b) Use a malfunction-indicator light 
(MIL). The MIL must be readily visible 
to the operator; it may be any color ex-
cept red. When the MIL goes on, it 
must display ‘‘Check Engine,’’ ‘‘Service 
Engine Soon,’’ or a similar message 
that we approve. You may use sound in 
addition to the light signal. The MIL 
must go on under each of these cir-
cumstances: 

(1) When a malfunction occurs, as de-
scribed in paragraph (a) of this section. 

(2) When the diagnostic system can-
not send signals to meet the require-
ment of paragraph (b)(1) of this section. 

(3) When the engine’s ignition is in 
the ‘‘key-on’’ position before starting or 
cranking. The MIL should go out after 
engine starting if the system detects 
no malfunction. 

(c) Control when the MIL can go out. If 
the MIL goes on to show a malfunc-
tion, it must remain on during all later 
engine operation until servicing cor-
rects the malfunction. If the engine is 
not serviced, but the malfunction does 
not recur for three consecutive engine 
starts during which the malfunctioning 
system is evaluated and found to be 
working properly, the MIL may stay 
off during later engine operation. 

(d) Store trouble codes in computer 
memory. Record and store in computer 
memory any diagnostic trouble codes 
showing a malfunction that should il-
luminate the MIL. The stored codes 
must identify the malfunctioning sys-
tem or component as uniquely as pos-
sible. Make these codes available 
through the data link connector as de-
scribed in paragraph (g) of this section. 
You may store codes for conditions 
that do not turn on the MIL. The sys-
tem must store a separate code to show 
when the diagnostic system is disabled 
(from malfunction or tampering). 

(e) Make data, access codes, and devices 
accessible. Make all required data ac-
cessible to us without any access codes 
or devices that only you can supply. 
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Ensure that anyone servicing your en-
gine can read and understand the diag-
nostic trouble codes stored in the on-
board computer with generic tools and 
information. 

(f) Consider exceptions for certain con-
ditions. Your diagnostic systems may 
disregard trouble codes for the first 
three minutes after engine starting. 
You may ask us to approve diagnostic- 
system designs that disregard trouble 
codes under other conditions that 
would produce an unreliable reading, 
damage systems or components, or 
cause other safety risks. This might in-
clude operation at altitudes over 8,000 
feet. 

(g) Follow standard references for for-
mats, codes, and connections. Follow 
conventions defined in the following 
documents (incorporated by reference 
in § 1048.810) or ask us to approve using 
updated versions of (or variations 
from) these documents: 

(1) ISO 9141–2 Road vehicles-Diag-
nostic systems—Part 2: CARB require-
ments for interchange of digital infor-
mation, February 1994. 

(2) ISO 14230–4 Road vehicles—Diag-
nostic systems—Keyword Protocol 
2000—Part 4: Requirements for emis-
sion-related systems, June 2000. 

§ 1048.115 What other requirements 
must my engines meet? 

Your engines must meet the fol-
lowing requirements: 

(a) Closed crankcase. Your engines 
may not vent crankcase emissions into 
the atmosphere throughout their use-
ful life, with the following exception: 
your engines may vent crankcase emis-
sions if you measure and include these 
crankcase emissions with all measured 
exhaust emissions. 

(b) Torque broadcasting. Electroni-
cally controlled engines must broad-
cast their speed and output shaft 
torque (in newton-meters) on their con-
troller area networks. Engines may al-
ternatively broadcast a surrogate value 
for torque that can be read with a re-
mote device. This information is nec-
essary for testing engines in the field 
(see 40 CFR 1065.515). This requirement 
applies beginning in the 2007 model 
year. Small-volume engine manufac-
turers may omit this requirement. 

(c) EPA access to broadcast informa-
tion. If we request it, you must provide 
us any hardware or tools we would need 
to readily read, interpret, and record 
all information broadcast by an en-
gine’s on-board computers and elec-
tronic control modules. If you broad-
cast a surrogate parameter for torque 
values, you must provide us what we 
need to convert these into torque 
units. We will not ask for hardware or 
tools if they are readily available com-
mercially. 

(d) Emission sampling capability. 
Produce all your engines to allow sam-
pling of exhaust emissions in the field 
without damaging the engine or equip-
ment. Show in your application for cer-
tification how this can be done in a 
way that prevents diluting the exhaust 
sample with ambient air. To do this, 
you might simply allow for extending 
the exhaust pipe by 20 cm; you might 
also install exhaust ports downstream 
of any aftertreatment devices. 

(e) Adjustable parameters. Engines 
that have adjustable parameters must 
meet all the requirements of this part 
for any adjustment in the physically 
adjustable range. 

(1) We do not consider an operating 
parameter adjustable if you perma-
nently seal it or if ordinary tools can-
not readily access it. 

(2) We may require that you set ad-
justable parameters to any specifica-
tion within the adjustable range during 
certification testing, production-line 
testing, selective enforcement audit-
ing, or any in-use testing. 

(f) Prohibited controls. You may not 
design your engines with emission-con-
trol devices, systems, or elements of 
design that cause or contribute to an 
unreasonable risk to public health, 
welfare, or safety while operating. For 
example, this would apply if the engine 
emits a noxious or toxic substance it 
would otherwise not emit that contrib-
utes to such an unreasonable risk. 

(g) Defeat devices. You may not equip 
your engines with a defeat device. A 
defeat device is an auxiliary emission- 
control device that reduces the effec-
tiveness of emission controls under 
conditions you may reasonably expect 
the engine to encounter during normal 
operation and use. This does not apply 
to auxiliary emission-control devices 
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