Environmental Protection Agency

§90.211 Request for hearing.

An engine manufacturer may request
a hearing on the Administrator’s void-
ing of the certificate under §§90.203(h),
90.206(e), 90.207(f), 90.208(c), or 90.209(f),
pursuant to §90.124. The procedures of
§90.125 shall apply to any such hearing.

Subpart D—Emission Test
Equipment Provisions

§90.301 Applicability.

(a) This subpart describes the equip-
ment required in order to perform ex-
haust emission tests on new nonroad
spark-ignition engines and vehicles
subject to the provisions of subpart A
of this part. Certain text in this sub-
part is identified as pertaining to
Phase 1 or Phase 2 engines. Such text
pertains only to engines of the speci-
fied Phase. If no indication of Phase is
given, the text pertains to all engines,
regardless of Phase.

(b) Exhaust gases, either raw or di-
lute, are sampled while the test engine
is operated using a steady state test
cycle on an engine dynamometer. The
exhaust gases receive specific compo-
nent analysis determining concentra-
tion of pollutant. Emission concentra-
tions are converted to mass emission
rates in grams per hour based on either
fuel flow, fuel flow and engine intake
air flow, or exhaust volume flow.
Weighted emission rates are reported
as grams per brake-kilowatt hour (g/
KW-hr). See subpart E of this part for a
complete description of the test proce-
dure.

(c) Additional information about sys-
tem design, calibration methodologies,
and so forth, for raw gas sampling can
be found in part 86, subpart D of this
chapter. Examples for system design,
calibration methodologies, and so
forth, for dilute exhaust gas sampling
can be found in part 86, subpart N of
this chapter.

(d) For Phase 2 Class I, Phase 2 Class
I-B, and Phase 2 Class Il natural gas
fueled engines, the following sections
from 40 CFR Part 86 are applicable to
this subpart. The requirements of the
following sections from 40 CFR Part 86
which pertain specifically to the meas-
urement and calculation of non-meth-
ane hydrocarbon (NMHC) exhaust emis-
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sions from otto cycle heavy-duty en-
gines must be followed when deter-
mining the NMHC exhaust emissions
from Phase 2 Class I, Phase 2 Class I-B,
and Phase 2 Class Il natural gas fueled
engines. Those sections are: 40 CFR
86.1306-90 Equipment required and spec-
ifications; overview, 40 CFR 86.1309-90
Exhaust gas sampling system; otto-
cycle engines, 40 CFR 86.1311-94 Ex-
haust gas analytical system; CVS bag
sampling, 40 CFR 86.1313-94(e) Fuel
Specification—Natural gas-fuel, 40 CFR
86.1314-94 Analytical gases, 40 CFR
86.1316-94 Calibrations; frequency and
overview, 40 CFR 86.1321-94 Hydro-
carbon analyzer calibration, 40 CFR
86.1325-94 Methane analyzer -calibra-
tion, 40 CFR 86.1327-94 Engine dyna-
mometer test procedures, overview, 40
CFR 86.1340-94 Exhaust sample anal-
ysis, 40 CFR 86.1342-94 Calculations; ex-
haust emissions, 40 CFR 86.1344-94(d)
Required information—Pre-test data,
40 CFR 86.1344-94(e) Required informa-
tion—Test data.

[60 FR 34598, July 3, 1995, as amended at 64
FR 15243, Mar. 30, 1999; 65 FR 24312, Apr. 25,
2000]

§90.302 Definitions.

The definitions in §90.3 apply to this
subpart. The following definitions also
apply to this subpart.

Intermediate speed means the engine
speed which is 85 percent of the rated
speed.

Natural gas means a fuel whose pri-
mary constituent is methane.

Rated speed means the speed at which
the manufacturer specifies the max-
imum rated power of an engine.

[64 FR 15243, Mar. 30, 1999]

§90.303 Symbols, acronyms, abbrevia-
tions.

(a) The acronyms and abbreviations
in §90.5 apply to this subpart.

(b) The symbols in Table 1 in Appen-
dix A of this subpart apply to this sub-
part.

§90.304 Test equipment overview.

(a) All engines subject to this subpart
are tested for exhaust emissions. En-
gines are operated on dynamometers
meeting the specification given in
§90.305.
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(b) The exhaust is tested for gaseous
emissions using a raw gas sampling
system as described in §90.414 or a con-
stant volume sampling (CVS) system
as described in §90.421. Both systems
require analyzers (see paragraph (c) of
this section) specific to the pollutant
being measured.

(c) Analyzers used are a non-disper-
sive infrared (NDIR) absorption type
for carbon monoxide and carbon diox-
ide analysis; paramagnetic (PMD),
zirconia (ZRDO), or electrochemical
type (ECS) for oxygen analysis; a flame
ionization (FID) or heated flame ion-
ization (HFID) type for hydrocarbon
analysis; and a chemiluminescent de-
tector (CLD) or heated
chemiluminescent detector (HCLD) for
oxides of nitrogen analysis.

§90.305 Dynamometer specifications
and calibration accuracy.

(a) Dynamometer specifications. The
dynamometer test stand and other in-
struments for measurement of speed
and power output must meet the en-
gine speed and torque accuracy re-
quirements shown in Table 2 in Appen-
dix A of this subpart. The dynamom-
eter must be capable of performing the
test cycle described in §90.410.

(b) Dynamometer calibration accuracy.
(1) The dynamometer test stand and
other instruments for measurement of
power output must meet the calibra-
tion frequency shown in Table 2 in Ap-
pendix A of this subpart.

(2) A minimum of three calibration
weights for each range used is required.
The weights must be equally spaced
and traceable to within 0.5 percent of
National Institute for Standards and
Testing (NIST) weights. Laboratories
located in foreign countries may cer-
tify calibration weights to local gov-
ernment bureau standards.

§90.306 Dynamometer torque cell cali-
bration.

(a)(1) Any lever arm used to convert
a weight or a force through a distance
into a torque must be used in a hori-
zontal position for horizontal shaft
dynamometers (+ five degrees). For
vertical shaft dynamometers, a pulley
system may be used to convert the
dynamometer’s horizontal loading into
the vertical plane.
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(2) Calculate the indicated torque
(IT) for each calibration weight to be
used by:

IT=Moment Arm (meters) x Calibration
Weight (Newtons)

(3) Attach each calibration weight
specified in §90.305(b)(2) to the moment
arm at the calibration distance deter-
mined in paragraph (a)(2) of this sec-
tion. Record the power measurement
equipment response (N-m) to each
weight.

(4) Compare the torque value meas-
ured to the calculated torque.

(5) The measured torque must be
within two percent of the calculated
torque.

(6) If the measured torque is not
within two percent of the calculated
torque, adjust or repair the system. Re-
peat steps in paragraphs (a)(1) through
(a)(6) of this section with the adjusted
or repaired system.

(b) Option. A master load-cell or
transfer standard may be used to verify
the torque measurement system.

(1) The master load-cell and read out
system must be calibrated using
weights specified in §90.305(b)(2).

(2) Attach the master load-cell and
loading system.

(3) Load the dynamometer to a min-
imum of three equally spaced torque
values as indicated by the master load-
cell for each in-use range used.

(4) The in-use torque measurement
must be within two percent of the
torque measured by the master system
for each load used.

(5) If the in-use torque is not within
two percent of the master torque, ad-
just or repair the system. Repeat steps
in paragraphs (b)(2) through (b)(4) of
this section with the adjusted or re-
paired system.

(c) Calibrated resistors may not be
used for engine flywheel torque trans-
ducer calibration, but may be used to
span the transducer prior to engine
testing.

(d) Other engine dynamometer sys-
tem calibrations such as speed are per-
formed as specified by the dynamom-
eter manufacturer or as dictated by
good engineering practice.
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