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(Verification can also be accomplished 
by constant flow metering using crit-
ical flow orifice devices.) 

(i) Obtain a small cylinder that has 
been charged with pure propane gas. 
Obtain another small cylinder that has 
been charged with pure methanol if the 
system will be used for methanol- 
fueled vehicle testing. Since this cyl-
inder will be heated to 150–155 °F, care 
must be taken to ensure that the liquid 
volume of methanol placed in the cyl-
inder does not exceed approximately 
one-half of the total volume of the cyl-
inder. 

(ii) Determine a reference cylinder 
weight to the nearest 0.01 grams. 

(iii) Operate the vapor sampling sys-
tem in the normal manner and release 
a known quantity of pure propane into 
the most frequently used fuel vapor 
collector during the sampling period 
(approximately 5 minutes). 

(iv) Continue to operate the vapor 
sampling system in the normal manner 
and release a known quantity of pure 
methanol into the system during the 
sampling period (approximately 5 min-
utes). 

(v) The calculations of § 86.1244 are 
performed in the normal way, except in 
the case of propane. The density of pro-
pane (17.30 g/ft3/carbon atom (0.6109 kg/ 
m3/carbon atom)) is used in place of the 
density of exhaust hydrocarbons. In 
the case of methanol, the density of 
37.71 g/ft3 (1.332 kg/m3) is used. 

(vi) The gravimetric mass is sub-
tracted from the vapor sampling sys-
tem measured mass and then divided 
by the gravimetric mass to determine 
the percent accuracy of the system. 

(vii) The cause for any discrepancy 
greater than ±2 percent must be found 
and corrected. 

(2) This procedure shall be conducted 
in the point-source running loss test 
environment with the collector in-
stalled in a vehicle in the normal test 
configuration. The fuel of the test vehi-
cle shall either be diesel, or it shall be 
kept under 100 °F (38 °C). Two to six 
grams of pure propane and two to six 
grams of pure methanol shall be in-
jected into the collector while the ve-
hicle is operated over one Heavy-Duty 
Vehicle Urban Dynamometer Driving 
Schedule, as described in § 86.1215 and 
appendix I of this part. The propane 

and methanol injections shall be con-
ducted at the ambient temperature of 
95±5 °F (35±3 °C). 

[58 FR 16050, Mar. 24, 1993, as amended at 60 
FR 34360, June 30, 1995; 60 FR 43900, Aug. 23, 
1995] 

§ 86.1218–85 Dynamometer calibration. 
(a) The dynamometer shall be cali-

brated at least once each month or per-
formance verified at least once each 
week and then calibrated as required. 
The calibration shall consist of the 
manufacturer’s recommended calibra-
tion procedure plus a determination of 
the dynamometer frictional power ab-
sorption. If the dynamometer is to be 
used for driving only the reference 
(transient) schedule, the frictional 
power absorption needs to be deter-
mined only at 50.0 mph (80.5 km/hr). If 
the dynamometer is to be used for driv-
ing the steady-state cycle, the fric-
tional power absorption needs to be de-
termined through the range of 15 to 50 
mph. One method for determining dy-
namometer frictional power absorption 
at 50.0 mph (80.5 km/hr) is described 
below. The same general method can be 
used at other speeds. Other methods 
may be used if shown to yield equiva-
lent results. The measured absorbed 
road power includes the dynamometer 
friction as well as the power absorbed 
by the power absorption unit. The dy-
namometer is driven above the test 
speed range. The device used to drive 
the dynamometer is then disengaged 
from the dynamometer and the roll(s) 
is (are) allowed to coastdown. The ki-
netic energy of the system is dissipated 
by the dynamometer. This method ne-
glects the variations in roll bearing 
friction due to the drive axle weight of 
the vehicle. In the case of 
dynamometers with paired rolls, the 
inertia and power absorption of the 
free (rear) roll may be neglected if its 
inertia is less than 3.0 percent of the 
total equivalent inertia required for 
vehicle testing. 

(1) Devise a method to determine the 
speed of the roll(s) to be measured for 
power absorption. A fifth wheel, revo-
lution pickup, or other suitable means 
may be used. 

(2) Place a vehicle on the dynamom-
eter or devise another method of driv-
ing the dynamometer. 
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(3) If the dynamometer is capable of 
simulating more than a single inertia 
mass, engage the inertial flywheel or 
other inertial simulation system for 
the most common vehicle mass cat-
egory for which the dynamometer is 
used. In addition, other vehicle mass 
categories may be calibrated, if de-
sired. 

(4) Drive the dynamometer up to 50 
mph (80.5 km/hr). 

(5) Record indicated road power. 
(6) Drive the dynamometer up to 60 

mph (96.9 km/hr). 
(7) Disengage the device used to drive 

the dynamometer. 
(8) Record the time for the dynamom-

eter roll(s) to coastdown from 55.0 mph 
(88.5 km/hr) to 45.0 mph (72.4 km/hr). 

(9) Adjust the power absorption unit 
to a different level. 

(10) Repeat steps (4) to (8) above suffi-
cient times to cover the range of road 
power used. 

(11) Calculate absorbed road power 
(HPd). (See paragraph (c) of this sec-
tion.) 

(12) Plot indicated road load power at 
50 mph (80.5 km/hr) versus road load 
power at 50 mph (80.5 km/hr). 

(b) The performance check consists 
of conducting a dynamometer 
coastdown and comparing the 
coastdown time to that recorded dur-
ing the last calibration. If the 
coastdown times differ by more than 1 
second or by 5 percent of the time re-
corded during the last calibration, 
whichever is greater, a new calibration 
is required. 

(c) Calculations. The road load power 
actually absorbed by each roll assem-
bly (or roll-inertia weight assembly) of 
the dynamometer is calculated from 
the following equation: 

HPd = (1⁄2) (W/32.2) (V1
2—V2

2)/550t 

Where: 

HPd = Power, horsepower (kilowatts) 
W = Equivalent inertia, lb (kg) 
V 1 = Initial velocity, ft/s (m/s) (55 mph = 88.5 

km/h = 80.67 ft/s = 24.58 m/s) 
V2 = Final velocity, ft/s (m/s) (45 mph = 72.4 

km/h = 66 ft/s = 20.11 m/s) 
t = Elapsed time for rolls to coast from 55 

mph to 45 mph (88.5 to 72.4 km/hr). 

(Expressions in parenthesis are for SI units). 
When the coastdown is from 55 to 45 mph 
(88.5 to 72.4 km/hr) the above equation re-
duces to: 

HPd = 0.06073 (W/t) 

For SI units: 
HP d = 0.09984 (W/t) 

The total road load power actually 
absorbed by the dynamometer is the 
sum of the absorbed road load power of 
each roll assembly. 

§ 86.1221–90 Hydrocarbon analyzer 
calibration. 

The FID hydrocarbon analyzer shall 
receive the following initial and peri-
odic calibrations. 

(a) Initial and periodic optimization of 
detector response. Prior to its introduc-
tion into service and at least annually 
thereafter, the FID hydrocarbon ana-
lyzer shall be adjusted for optimum hy-
drocarbon response. (The HFID used 
with methanol-fueled vehicles shall be 
operated at 235° ±15 °F (113° ±8 °C)). 
Analyzers used with gasoline-fuel and 
liquefied petroleum gas-fuel shall be 
optimized using propane. Analyzers 
used with natural gas-fuel may be opti-
mized using methane, or if calibrated 
using propane the FID response to 
methane shall be determined and ap-
plied to the FID hydrocarbon reading. 
Alternate methods yielding equivalent 
results may be used, if approved in ad-
vance by the Administrator. 

(1) Follow the manufacturer’s in-
structions or good engineering practice 
for instrument startup and basic oper-
ating adjustment using the appropriate 
FID fuel and zero-grade air. 

(2) Optimize on the most common op-
erating range. Introduce into the ana-
lyzer a propane (or methane as appro-
priate) in air mixture with a propane 
(or methane as appropriate) concentra-
tion equal to approximately 90 percent 
of the most common operating range. 

(3) Select an operating FID fuel flow 
rate that will give near maximum re-
sponse and least variation in response 
with minor fuel flow variations. 

(4) To determine the optimum air 
flow, use the FID fuel flow setting de-
termined above and vary air flow. 

(5) After the optimum flow rates have 
been determined, record them for fu-
ture reference. 

(b) Initial and periodic calibration. 
Prior to its introduction into service 
and monthly thereafter the FID hydro-
carbon analyzer shall be calibrated on 
all normally used instrument ranges, 
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