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(5) Measure HC, CO, CO,, and, if ap-
propriate, NOx, concentrations of sam-
ples.

(6) Check zero and span points. If dif-
ference is greater than 2 percent of full
scale, repeat the procedure in para-
graphs (a) (1) through (5) of this sec-
tion.

(b) For CH3;0OH (methanol-fueled vehi-
cles), introduce test samples into the
gas chromatograph and measure the
concentration. This concentration is
Cwms in the calculations.

(c) For HCHO (methanol-fueled vehi-
cles), introduce test samples into the
high pressure liquid chromatograph
and measure the concentration of
formaldehyde as a
dinitropheylhydrazine derivative in
acetonitrile. This concentration is Cgs
in the calculations.

[54 FR 14552, Apr. 11, 1989, as amended at 59
FR 48515, Sept. 21, 1994; 60 FR 34357, June 30,
1995]

§86.542-90 Records required.

The following information shall be
recorded with respect to each test:

(a) Test number.

(b) System or device tested (brief de-
scription).

(c) Date and time of day for each part
of the test schedule.

(d) Instrument operator.

(e) Driver or operator.

(f) Vehicle: Make, Vehicle identifica-
tion number, Model year, Transmission
type, Odometer reading at initiation of
preconditioning, Engine displacement,
Engine family, Emission control sys-
tem, Recommended idle RPM, Nominal
fuel tank capacity, Inertial loading,
Actual curb mass recorded at 0 Kilo-
meters, and Drive wheel tire pressure.

(g) Dynamometer serial number: As an
alternative to recording the dynamom-
eter serial number, a reference to a ve-
hicle test cell number may be used,
with the advance approval of the Ad-
ministrator, provided the test cell
records show the pertinent instrument
information.

(h) All pertinent instrument informa-
tion such as tuning-gain-serial number-
detector number-range. As an alter-
native, a reference to a vehicle test cell
number may be used, with the advance
approval of the Administrator, pro-
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vided test cell calibration records show
the pertinent instrument information.

(i) Recorder Charts: ldentify zero,
span, exhaust gas, and dilution air
sample traces.

(J) Test cell barometric pressure, am-
bient temperature and humidity.

NOTE: A central laboratory barometer may
be used; Provided, that individual test cell
barometric pressures are shown to be within
+0.1 percent of the barometric pressure at
the central barometer location.

(k) [Reserved]

(I) Pressure of the mixture of exhaust
and dilution air entering the CVS me-
tering device, the pressure increase
across the device, and the temperature
at the inlet. The temperature may be
recorded continuously or digitally to
determine temperature variations.

(m) The number of revolutions of the
positive displacement pump accumu-
lated during each test phase while ex-
haust samples are being collected. The
number of standard cubic meters me-
tered by a critical flow venturi during
each test phase would be the equiva-
lent record for a CFV-CVS.

(n) The humidity of the dilution air.

NoOTE: If conditioning columns are not used
(see §886.522 and 86.544) this measurement
can be deleted. If the conditioning columns
are used and the dilution air is taken from
the test cell, the ambient humidity can be
used for this measurement.

(0) The driving distance for each of
the three phases of test, calculated
from the measured roll or shaft revolu-
tions.

(p) Additional required records for
methanol-fueled vehicles:

(1) Specification of the methanol
fuel, or fuel mixtures, used during test-
ing.

(2) Volume of sample passed through
the methanol sampling system and the
volume of deionized water in each im-
pinger.

(3) The methanol calibration infor-
mation from the GC standards.

(4) The concentration of the GC anal-
yses of the test samples (methanol).

(5) Volume of sample passed through
the formaldehyde sampling system.

(6) The formaldehyde calibration in-
formation from the HPLC standards.

(7) The concentration of the HPLC
analysis of the test sample (formalde-
hyde).
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(g) Additional required records for nat-
ural gas-fueled vehicles. Composition,
including all carbon containing com-
pounds; e.g. CO,, of the natural gas-fuel
used during the test. C; and C, com-
pounds shall be individually reported.
C; and heavier hydrocarbons and C¢ and
heavier compounds may be reported as
a group.

(r) Additional required records for lique-
fied petroleum gas-fueled vehicles. Com-
position of the liquefied petroleum gas-
fuel used during the test. Each hydro-
carbon compound present, through C4
compounds, shall be individually re-
ported. Cs and heavier hydrocarbons
may be reported as a group.

[54 FR 14553, Apr. 11, 1989, as amended at 59
FR 48515, Sept. 21, 1994; 60 FR 34357, June 30,
1995]

§86.544-90 Calculations; exhaust emis-
sions.

The final reported test results, with
oxides of nitrogen being optional for
model years prior to 2006 and required
for 2006 and later model years, shall be
computed by use of the following for-
mula: (The results of all emission tests
shall be rounded, in accordance with
ASTM E29-93a (incorporated by ref-
erence in §86.1), to the number of
places to the right of the decimal point
indicated by expressing the applicable
standard to three significant figures.)

(@)Y = 0.43[—Y°‘ Y )+ 0.57(—Yht * Y ]
Dcl + N Dht + Ds
Where:

(1) Ywm = Weighted mass emissions of
CO,0r of each pollutant (i.e., HC, CO, or
NOx) in grams per vehicle kilometer
and if appropriate, the weighted carbon
mass equivalent of total hydrocarbon
equivalent, in grams per vehicle kilo-
meter.

(2) Yo = Mass emissions as calculated
from the “transient” phase of the cold-
start test, in grams per test phase.

(3) Yn = Mass emissions as calculated
from the “transient” phase of the hot-
start test, in grams per test phase.

(4) Ys = Mass emissions as calculated
from the “stabilized” phase of the cold-
start test, in grams per test phase.

(5) Do = The measured driving dis-
tance from the “transient” phase of the
cold-start test, in kilometers.

§86.544-90

(6) Dne = The measured driving dis-
tance from the “transient” phase of the
hot-start test, in kilometers.

(7) Dy = The measured driving dis-
tance from the “stabilized” phase of the
cold-start test, in kilometers.

(b) The mass of each pollutant for
each phase of both the cold-start test
and the hot-start test is determined
from the following:

(1) Hydrocarbon mass:

Hcmass = Vmix X DenSityHC X (Hcconc/
1,000,000)

(2) Oxides of nitrogen mass:

NOXmass = Vmix X Densitynor X Kug X
(NOXconc/1,000,000)

(3) Carbon monoxide mass:

Comass = Vmix X DenSityCO X (COcnnc/
1,000,000)

(4) Carbon dioxide mass:
COomass = Vmix X DenSitycoz X (COzconc/lOO)
(5) Methanol mass:

CH3OHmuss = Vmix X DEHSityCH3OH X
(CH30H_cone/1,000,000)

(6) Formaldehyde mass:

HCHOmuSs = Vmix X
x(HCHOcone/1,000,000)

(7) Total hydrocarbon equivalent:

(i) THCE = HCuas + 13.8756/32.042 x
(CH30H)mass + 13.8756/30.0262 x (HCHO) mass

(c) Meaning of symbols:

(1)(i) HCass = Hydrocarbon emissions,
in grams per test phase.

(ii) Densityuc=Density of HC in ex-
haust gas.

(A) For gasoline-fuel; Densityuc=576.8
g/m3-carbon atom (16.33 g/ft3-carbon
atom), assuming an average carbon to
hydrogen ratio of 1:1.85, at 20 °C (68 °F)
and 101.3 kPa (760 mm Hg) pressure.

(B) For natural gas and liquefied petro-
leum gas-fuel; Densityuc=41.57(12.011+H/
C(1.008)) g/m3-carbon atom
(1.1771(12.011+H/C(1.008)) g/ft3-carbon
atom) where H/C is the hydrogen to
carbon ratio of the hydrocarbon com-
ponents of test fuel, at 20 °C (68 °F) and
101.3 kPa (760mm Hg) pressure.

(iii)(A) HCeone = Hydrocarbon con-
centration of the dilute exhaust sample
corrected for background, in ppm car-
bon equivalent, i.e., equivalent pro-
panex3.

(B) HCcone = HC. — HC4(1 — (1/DF))

DensityHCHo
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