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(b) Units conversion. Use good engi-
neering judgment to convert units be-
tween measurement systems as needed.
The following conventions are used
throughout this document and should
be used to convert units as applicable:

(1) 1 hp = 33,000 ft-1bf/min = 550 ft-1bf/
s = 0.7457 kKW.

(2) 1 1bf = 32.174 ft-1bm/s? = 4.4482 N.

(3) 1 inch = 25.4 mm.

(¢) Rounding. The rounding provi-
sions of 40 CFR 1065.20 apply for cal-
culations in this part. This generally
specifies that you round final values
but not intermediate values. Use good
engineering judgment to record the ap-
propriate number of significant digits
for all measurements.

(d) Interpretation of ranges. Interpret
a range as a tolerance unless we explic-
itly identify it as an accuracy, repeat-
ability, linearity, or noise specifica-
tion. See 40 CFR 1065.1001 for the defi-
nition of tolerance. In this part, we
specify two types of ranges:

(1) Whenever we specify a range by a
single value and corresponding limit
values above and below that value, tar-
get any associated control point to
that single value. Examples of this
type of range include ‘“‘+10% of max-
imum pressure’’, or ‘(30 £10) kPa’’.

(2) Whenever we specify a range by
the interval between two values, you
may target any associated control
point to any value within that range.
An example of this type of range is ‘(40
to 50) kPa”.

(e) Scaling of specifications with respect
to an applicable standard. Because this
part 1066 applies to a wide range of ve-
hicles and emission standards, some of
the specifications in this part are
scaled with respect to a vehicle’s appli-
cable standard or weight. This ensures
that the specification will be adequate
to determine compliance, but not over-
ly burdensome by requiring unneces-
sarily high-precision equipment. Many
of these specifications are given with
respect to a ‘‘flow-weighted mean”
that is expected at the standard or dur-
ing testing. Flow-weighted mean is the
mean of a quantity after it is weighted
proportional to a corresponding flow
rate. For example, if a gas concentra-
tion is measured continuously from the
raw exhaust of an engine, its flow-
weighted mean concentration is the
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sum of the products of each recorded
concentration times its respective ex-
haust flow rate, divided by the sum of
the recorded flow rates. As another ex-
ample, the bag concentration from a
CVS system is the same as the flow-
weighted mean concentration, because
the CVS system itself flow-weights the
bag concentration. Refer to 40 CFR
1065.602 for information needed to esti-
mate and calculate flow-weighted
means.

§1066.25 Recordkeeping.

The procedures in this part include
various requirements to record data or
other information. Refer to the stand-
ard-setting part regarding record-
keeping requirements. If the standard-
setting part does not specify record-
keeping requirements, store these
records in any format and on any
media and keep them readily available
for one year after you send an associ-
ated application for certification, or
one year after you generate the data if
they do not support an application for
certification. You must promptly send
us organized, written records in
English if we ask for them. We may re-
view them at any time.

Subpart B—Equipment, Fuel, and
Gas Specifications

§1066.101 Overview.

(a) This subpart addresses equipment
related to emission testing, as well as
test fuels and analytical gases. This
section addresses emission sampling
and analytical equipment, test fuels,
and analytical gases.

(b) The provisions of 40 CFR part 1065
specify engine-based procedures for
measuring emissions. Except as speci-
fied otherwise in this part, the provi-
sions of 40 CFR part 1065 apply for test-
ing required by this part as follows:

(1) The provisions of 40 CFR 1065.140
through 1065.195 specify equipment for
exhaust dilution and sampling systems.

(2) The provisions of 40 CFR part 1065,
subparts C and D, specify measurement
instruments and their calibrations.

(3) The provisions of 40 CFR part 1065,
subpart H, specify fuels, engine fluids,
and analytical gases.

(4) The provisions of 40 CFR part 1065,
subpart J, describe how to measure
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emissions from vehicles operating out-
side of a laboratory, except that provi-
sions related to measuring engine work
do not apply.

(c) The provisions of this subpart are
intended to specify systems that can
very accurately and precisely measure
emissions from motor vehicles. We
may waive or modify the specifications
and requirements of this part for test-
ing highway motorcycles or nonroad
vehicles, consistent with good engi-
neering judgment. For example, it may
be appropriate to allow the use of a
hydrokinetic dynamometer that is not
able to meet all the performance speci-
fications described in this subpart.

Subpart C—Dynamometer
Specifications

§1066.201 Dynamometer overview.

This subpart addresses chassis
dynamometers and related equipment.

§1066.210 Dynamometers.

(a) General requirements. A chassis dy-
namometer typically uses electrically
generated load forces combined with
its rotational inertia to recreate the
mechanical inertia and frictional
forces that a vehicle exerts on road
surfaces (known as ‘‘road load’’). Load
forces are calculated using vehicle-spe-
cific coefficients and response charac-
teristics. The load forces are applied to
the vehicle tires by rolls connected to
intermediate motor/absorbers. The dy-
namometer uses a load cell to measure
the forces the dynamometer rolls apply
to the vehicle’s tires.

(b) Accuracy and precision. The
dynamometer’s output values for road
load must be NIST-traceable. We may
determine traceability to a specific
international standards organization
to be sufficient to demonstrate NIST-
traceability. The force-measurement
system must be capable of indicating
force readings to a resolution of +0.05%
of the maximum forces simulated by
the dynamometer or 0.9 N (+0.2 1bf),
whichever is greater, during a test.
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(c) Test cycles. The dynamometer
must be capable of fully simulating ap-
plicable test cycles for the vehicles
being tested as referenced in the cor-
responding standard-setting part.

(1) For vehicles with a gross vehicle
weight rating (GVWR) at or below
14,000 1bs, the dynamometer must be
able to fully simulate a driving sched-
ule with a maximum speed of 36 m/s (80
mph) and a maximum acceleration rate
of 3.6 m/s2 (8 mph/s) in two-wheel drive
and four-wheel drive configurations.

(2) For vehicles with GVWR above
14,000 1bs, the dynamometer must be
able to fully simulate a driving sched-
ule with a maximum speed of 29 m/s (65
mph) and a maximum acceleration rate
of 1.3 m/s2 (3 mph/s) in either two-wheel
drive or four-wheel drive configura-
tions.

(d) Component requirements. The dyna-
mometer must meet the following
specifications:

(1) For vehicles with GVWR at or
below 14,000 1bs, the nominal roll di-
ameter must be 1.20 to 1.25 meters. The
dynamometer must have an inde-
pendent drive roll for each axle being
driven by the vehicle during an emis-
sion test.

(2) For vehicles with GVWR above
14,000 1bs, the nominal roll diameter
must be at least 1.20 meters and no
greater than 3.10 meters. The dyna-
mometer must have an independent
drive roll for each axle, except that two
drive axles may share a single drive
roll. Use good engineering judgment to
ensure that the dynamometer roll di-
ameter is large enough to provide suffi-
cient tire-roll contact area to avoid
tire overheating and power losses from
tire-roll slippage.

(3) If you measure force and speed at
10 Hz or faster, you may use good engi-
neering judgment to convert those
measurements to 1-Hz, 2-Hz, or 5-Hz
values.

(4) The load applied by the dynamom-
eter simulates forces acting on the ve-
hicle during normal driving according
to the following equation:
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