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(iv) Vi=Net enclosure volume ft3 (m3),
as determined by subtracting 50 ft3
(1.42 m3) (volume of vehicle with trunk
and windows open) from the enclosure
volume. A manufacturer may use the
measured volume of the vehicle (in-
stead of the nominal 50 ft3) with ad-
vance approval by the Administrator:
Provided, the measured volume is de-
termined and used for all vehicles test-
ed by that manufacturer.

(v) r=FID response factor to meth-
anol.

(vi) Pg=Barometric pressure,
(kPa).

in Hg

14.3594
32.042

(b) The final reported results shall be
computed by summing the individual
evaporative emission results deter-
mined for the diurnal breathing-loss
test, running-loss test and the hot-soak
test.

[54 FR 14534, Apr. 11, 1989, as amended at 60
FR 34348, June 30, 1995]

§86.143-96 Calculations;
emissions.

(a) The following equations are used
to calculate the evaporative emissions

evaporative

0°M M chzon E av‘ e T
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LI [(cSl x AV,)+(Cg, X AV, )]

(vii) T=Enclosure
°R(°K).
(viii) i=initial reading.
(ix) f=final reading.
(X) 1=First impinger.
(xi) 2=Second impinger.
(xii)(A) k=0.208 (12+HI/C).
(B) For Sl units, k=1.2 (12+H/C).
Where:
(xiii) H/C=hydrogen-carbon ratio.
(A) H/C=2.33 for diurnal emissions.
(B) H/C=2.2 for hot soak emissions.
(3) For total evaporative emissions:

temperature,

Total Evaporative Emissions=Total
Diurnal Emissions+Total Hot Soak
Emissions

14 2284 6 O
———*10"M¢y50 E g
32.042

from gasoline- and methanol-fueled ve-
hicles, and for gaseous-fueled vehicles.

(b) Use the measurements of initial
and final concentrations to determine
the mass of hydrocarbons and meth-
anol emitted. For testing with pure
gasoline, methanol emissions are as-
sumed to be zero.

(1) For enclosure testing of diurnal,
hot soak, and running loss emissions:

(i) Methanol emissions:

CM52| x AV2|)

Mehzon = Vi

V51 E E

Where:

(A) Mchzon = Methanol mass change,
Hg.

(B) Vn = Net enclosure volume, ft3, as
determined by subtracting 50 ft3 (1.42
m3) (volume of vehicle with trunk and
windows open) from the enclosure vol-

E“L M CH3OH,0ut — M CH30H,in
Ve =

ume. A manufacturer may use the
measured volume of the vehicle (in-
stead of the nominal 50 ft3) with ad-
vance approval by the Administrator:
Provided, the measured volume is de-
termined and used for all vehicles test-
ed by that manufacturer.
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§86.143-96

(C) [Reserved]

(D) Ve=VVolume of sample withdrawn,
ft3. Sample volumes must be corrected
for differences in temperature to be
consistent with determination of V,,
prior to being used in the equation.

(E) [Reserved].

(F) Cus = GC concentration of sam-
ple, p g/ml.

(G) AV = Volume of absorbing rea-
gent in impinger.

(H) Pg = Barometric pressure at time
of sampling, in. Hg.

Chc, ~ rCCH30Hf)PBf B (CHCi _rCCHgoHi)P
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(1) i = Initial sample.

J) f = Final sample.

(K) 1 = First impinger.

(L) 2 = Second impinger.

(M)  Mchsonou=mass of methanol
exiting the enclosure, in the case of
fixed-volume enclosures for diurnal
emission testing, | g.

(N) Mcpszon,in=mass of methanol enter-
ing the enclosure, in the case of fixed-
volume enclosures for diurnal emission
testing, p g.

(ii) Hydrocarbon emissions:

Myc = (kv, x107) XE(

Ty

Where,
(A) Muc=Hydrocarbon mass change,

g.
(B) Cuc = FID hydrocarbon con-
centration as ppm including FID re-

_1501x1073xT y
Ps x Vg

(D) Vr=Net enclosure volume ft3 (m3)
as determined by subtracting 50 ft3
(1.42 m3) (volume of vehicle with trunk
and windows open) from the enclosure
volume. A manufacturer may use the
measured volume of the vehicle (in-
stead of the nominal 50 ft3) with ad-
vance approval by the Administrator,
provided the measured volume is deter-
mined and used for all vehicles tested
by that manufacturer.

(E) r=FID response factor to meth-
anol.

(F) Pg=Barometric pressure,
(Kpa).

(G) T=Enclosure temperature, °R(°K).

(H) i=initial reading.

(1) f=final reading.

in Hg

O
I
T @Jr Mucou = Mucin

sponse to methanol (or methane, as ap-
propriate) in the sample.

(C) Cchzon = Methanol concentration
as ppm carbon.

[(cSl XAV, )+(Cg XAV, )]

(J) 1=First impinger.

(K) 2=Second impinger.

(L) Assuming a hydrogen to carbon
ratio of 2.3:

(1) k=2.97; and

(2) For Sl units, k=17.16.

(M) Mhucor=mass of hydrocarbons
exiting the enclosure, in the case of
fixed-volume enclosures for diurnal
emission testing, g.

(N) Mpucin=mass of hydrocarbons en-
tering the enclosure, in the case of
fixed-volume enclosures for diurnal
emission testing, g.

(iii) For variable-volume enclosures,
defined in §86.107(a)(1)(i), the following
simplified form of the hydrocarbon
mass change equation may be used:
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(2) For running loss testing by the
point-source method, the mass emis-
sions of each test phase are calculated
below, then summed for a total mass
emission for the running loss test. If
emissions are continuously sampled,
the following equations can be used in
integral form.

(i) Methanol emissions:

Mch;on=PcHoH VmixX
(Cchison,n — CchaoH.d)

Where,
(A) Mch,on=methanol

Hg.

(B) pcHson= 37.71 g/ft3, density of pure
vapor at 68 °F.

(C) Vmix=total dilute sample volume,
in ft3, calculated as appropriate for the
collection technique used.

(D) Cchonn=methanol concentration
of diluted running loss sample, in ppm
carbon equivalent.

mass change,

@ Myp, =

where Mp=mass emissions from the
diurnal emission test (see §86.133), g.

(2)

MHS

where Mys=mass emissions from the
hot soak test (see §86.138), g.

3 Ml

e

e

§86.143-96

~TCehom ) - (CHCi ~1Cehom, )

(E) Cchsong=methanol concentration
of dilution air, in ppm carbon equiva-
lent.

(i) Hydrocarbon emissions:
Muc=pHc Vmix10~8x(Chc,i — Chc,d)

Where,

(A) Muc=hydrocarbon mass change, g.

(B) pnc= 16.88 g/ft3, density of pure
vapor at 68 °F (for hydrogen to carbon
ratio of 2.3).

(C) Vmix=total dilute sample volume,
in ft3, calculated as appropriate for the
collection technique used.

(D) Cucn=hydrocarbon concentration
of diluted running loss sample, in ppm
carbon equivalent.

(E) Chcg=hydrocarbon concentration
of dilution air, in ppm carbon equiva-
lent.

(c) Calculate the adjusted total mass
emissions for each test segment.

14.3594
et ————

. 0
x10°M
32.042 CHzoHH

14.2284
+

-6 [l
x10 "My on
32.042 ® &S

14.2284
+

. 0
x107°M
32.042 CHzoHH

L
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§86.144-90

where Mg =mass emissions from the
running loss test (see §86.134), g.

(d)(1) For the full three-diurnal test
sequence, there are two final results to
report:

(i) The sum of the adjusted total
mass emissions for the diurnal and hot
soak tests (Mp,+Mys); and

(i) The adjusted total mass emis-
sions for the running loss test, on a
grams per mile basis=Mg//Dgr., where
Dgr.=miles driven for the running loss
test (see §86.134-96(c)(6)).

(2) For the supplemental two-diurnal
test sequence, there is one final result
to report: the sum of the adjusted total

Yym =043

ct

Where:

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

(2) Yq=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) D&=The measured driving distance
from the “‘transient’ phase of the cold
start test, in miles.

(6) Dn=The measured distance from
the ““transient’’ phase of the hot start

OYq + Y D+

40 CFR Ch. | (7-1-00 Edition)

mass emissions for the diurnal and hot
soak tests (Mp+Mys), described in
§§86.133-96(p) and 86.138-96(k), respec-
tively.

[58 FR 16043, Mar. 24, 1993, as amended at 59

FR 48510, Sept. 21, 1994; 60 FR 34348, June 30,
1995; 60 FR 43897, Aug. 23, 1995]

§86.1.44—90 Calculations; exhaust emis-
sions.

The final reported test results shall
be computed by use of the following
formula:

(a) For light-duty vehicles and light
duty trucks:

ay,; +Y, O
ht + Ds

0.57

(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=VmixxDensityncx(HCcond/1,000,000)

(2) Oxides of nitrogen mass:
NOxmass=VmixXDensityno2XHX(NOxcond

1,000,000)

(3) Carbon monoxide mass:
COmass=VmixXDensitycoX(COcond/1,000,000)

(4) Carbon dioxide mass:
CO2mass=VmixxDensity co2*(COxzcond/100)

(5) Methanol mass:
CHsoHma$=vm|xxDenSityCH3OH X

(CH30Hcond/1,000,000)

(6) Formaldehyde mass:

HCHOmass=VmixxDensityncrox(HCHOond
1,000,000)

test, in miles. (7) Total hydrocarbon equivalent
(7) Ds=The measured driving distance Mass:
from the “‘stabilized” phase of the cold (i) THCE=
start test, in miles.
HC + 13.8756 (CH OH )+ 13.8756 (HCHO )
M= sp0a2 T ™ 300262 e

(c) Meaning of symbols:

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