ATDS Emission Lab Test Report

for Exhaust Emission Test Procedures according

Date: 1417/2021 Start Time: 11:43:28
Test Number: ONT3_002493 End Time: 12:42:45
Test Vehicle: 3182_FCRXT03.05PV-348

Test Legislation: EPA1066

Test Cycle: HWFET+HWFET

Test Purpose: Certification

Test Cell: IGEM-V-TC1

Crder Number: 3182

Remark: TEST #3 AS RECEIVED
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General Data

Test Number

ONT3_002493

Test Name HWFET HWFET

Test Cell IGEM-V-TC1

Test Type HWFET _HWFET

Legislation EPA1066

Requirements (Bag) CERTIFICATION

Requirements (Modal) CERTIFICATION

Date 11/17/2021 CH; Response Factor 1.186

Test Start 11:43:28 Odometer Position™ 107907

Start Time Cycle 2021-11-17 12|13-17-(G00) Delay Time Method

Test End 12:42:45

Operator REDACTED Air Condition OFF

Driver REDACTED Particle Measurement USUAL

Shifttable Auto

Flow Stream ModaiDirty

Calibrated Ranges autorange

Remark TEST #3 AS RECEIVED

Vehicle Data 3182 _FCRXT03.05PV-349

Manufaciurer 1500 Displacement 3.0L

Vehicle Model REDACTED Engine Family FCRXT03.05PV

Order Number 3182 Manufacturer RAM

Test Group 3182_FCRXT03.05PV-349 Transmission Automatic

Evaporative Family Engine Code

Dyno Data 3182

Dyno Type SVOR Inertia ™ 5500.00
A 160 g [bfimph] ¢ [bfimpnz)

Street Load 41.680 0.08690 0.036750

Road Load -2.300 0.34300 0.032700

Fuel Data Diesel-FL0821BE10

Fuel Type DIESEL Fuel Temperature " 15.00

Fuei Analyze Date Fuel Density * 0.8550

Fuel Manufacturer Net Heat. Val. FTW! 18295

Fuel Tank Number Carb. Weight Frac. 0.8650

Fuel Charge HC Ratio 1.8742

Remarks: OC Ratio -1.0000

Weather Limit Data

Temp Min 196¢F] 68.00 Dew Point Max 9] 100,00

Temp Max 9% ] 86.00 Pressure Min ™1 800.0

Dew Point Min [#9F] 15.01 Pressure Max ™= 1100.0

Fan Speed Data RoadSpeed

F1 (%] =) [%/mph] F3 [%fmph2]

5 0.745999092 0.0031

Test Data



Test Data HWFET_HWFET Operator REDACTED Speed Table Date: 74712021

Test Number ONT3_002403 Driver REDACTED Shift Table Auto Cold Start

Vehicle REDACTED Dyno Fuel Test Tirning

Vehicle # REDACTED Inertia @ 8500.00 Diesel-FLOB21BE0  Start Time 114328
At -2.300 Fuettype DIESEL End Time 12:4245

IModel 1500 g Imtimen] ¢.34300 Density 0.8550

Year 2615 ¢ lofimph2l - 6.032700 NHV 18285 Soak Time

Displacement; 3.0 CWF 0.8650

Engine Family FCRXT03.05PV

Trans Automatic Flowstream  ModaiDirly

Odometerd™¢ 107907 Remark  TEST#3 AS RECEIVED

Bag Analysis

PHASE 1 THCE™CT feem CO;I%I NOXIPDMI N2CERT] CH,,[W"' NMHCW Temp 76143 V= a—
Ranae 106 50 4 30 30 Press ™l 2g.09 oF. 11.66
Zero Read 0.00 0.0 0.0 a0 g.0 RHM™ 38,92 Ph. Start® 7703
Span Read 93.39 46,53 3.718 27.520 27.760 A 7.681 Ph.End™ 15442
Sambie 0.45 0.66 1102 0.113 0.160 0.264 Gist.f3 10.28 Ph. Length® 764.0
Mass. 0.035 0.163 2713456 0.026 6.014 0.026 NO, Gor. 0.9094 Bag An. Del gz1
Mass per Dist. 0.0034 0.0101 263956  0.0026 0.0074 0.0020 or. Vidla. o Vio. Durat® p.0
Crank® oo FEIme®! 385
PSS Massflow Padlicles [g/h] 0.0208 P58 Mass per Dist. [gimile] Q.0004
Total Result
actual THngfmrleJ Colgﬂmisei Co2lgr‘mnle] N Ox{glm:le] Nzo[gﬂmue] CH4[glm<Ie] NM HC[g.'miJel HC-‘-NC‘xlslm‘Fei Fuel Econnmy
Mass per Dist. 0.0034 00101 263.96 0.0028 0014 00020 Q.0080 mile/gal  38.55
Mass per Dist. (rounged) 00034 00107 264.0  0.0026 0.0014  Q.0020 0.0060 Dist!™  g028

Mass per Dist. - Particulate PSS 0.0004

Test Summary



REDACTED

Test Data HWFET_HWFET Operator
Test Number ONT3_002493 Driver REDACTED Auto
Correlation Bag and Modal (diluted) for Mass per Distance
THC[gn‘mile} Co[gfmiie] Cozlgfmile] NOX{glmile] CH4{ngnle] Nzolgirmie} NMHCE”"“]
Bag Phase 1 060060 a.0107 263.9558 0.0026 0.0014
Modal Phase 1 0.0000 0.0102 268.0944 0.6010 0.0016
Parcent Phase 1 #DIVo!l  -1.41 -1.54 147.44 1446 #DIVIOL  #DIVAOH
Total
Bag 0.0G00 0.0101 263.9558 0.0025 0.0014 0.0614
Modal 0.0000 0.0162 268.0944 0.0010 0.0016
Percent HDIVAO!  -1.47 -1.52 147.44 ~14.46 HOIVAO #DIVAOH
Total Resuit (weighted)
Weighted THC[grrmEe] co{g!rm\e} Coziglmile] Nox[gfmile] CHdigfmﬂe) Nzoiglrnilai NMHCWl HC+NOx{gfm=!e] Fuel Economy
Mass per Dist. 0.0600 0.01 263.96¢ 0.00 0.00 0.003 milefgal 38.5
Total Result
actual THC[gm’nEei Coiglrniie} Cozfgfmwle} Nox[glmiie} CH4[glmile] Nzo[gfmiie] N MM HC_'_NOx[gr‘mzlg] Fuef Economy
Mass per Dist. 0.0600 0.01 263.96 000 Q.00 0.003 mile/gal  38.5

Test Summary Modal

Dist!™ 4528



CVS Data Cycle data Environmental Data
Dilution Factor (Bag) 11.66  Vio. Dur®™ 00 Rel. Hum™ 3892
Dilution Factor (Modal)  11.48 Number 0 Ab. Hum. Bl 7 50
CVS Voiume® 471747 Act Dist™ 1028 Pressure™ 2899
CVS Flow®m 370.48 Temp!™ 76.13
CVS inlet Pressure 28.90 Temp. Min™? 7304
CVS Inlet Temp.™ 114.58 Temp. Max!™ 8078
CVS Inlet Temp. Min'™ 10543 NOx Corr.F 0.9094
CVS Inlet Temp. Max.[™ 12085
Bag
Concentrations THCPP™S  cplern co ™ N, PPl N, Qe CH, FP™ NMHCPP™
Range 100 50 4 30 30
Sniff 0.060 1.0471 1.149 0.208 0.720
Zero Read 0.004 -0.027 0.000 0.021 Q.000
Zero Offset!™ 0.032 5.001 0.003 0.040 0.001
Span Read 93.390 46.530 3718 27.920 27.700
Span Offset™ 0,071 0122 -0.067 -0.150 0,233
Sample 0.00G 1.081 1.150 0.163 2.329
Sid. Dev. 0.00G
Ambient 4.096 0.460 0.051 0.055 2372
Std. Dev. 0.000
Corrected 0.454 0.687 1.108 0.113 0.160 0.264
Mass THC[QE Co[Q] 009[9] NO’[B] N90{9] CH‘[QE NMHC[B]
Uncorrected 0.0352 0.1035 2713.456 0.0265 0.0144 3.0203
Corrected 0.0352 0.1035 2713.456 0.0265 0.0144 0.0203
Mass per distance THC[gImiIe] Co[g,’miie] Cog[glmile] Nox[gi’mile] N7O{glmi{e] CH‘[gImiIe} NMHC[gImiIe]
Corrected for Lost Sampie Mass 0.0034 0.0101 263.956 0.0026 0.0014 0.0020
Fuel Consumption
Fuel Consumption®® 863.128 Fuel Censumption! 100 5.102
Fuel Cansumption® 1.010 Fuel Economy!™*/st 38.547
Diluted Modal
Concentrations THeked ggleemd co,™ NO, PP N, 0PI CHaqlFPm
Sample - 1.094 1.167 0.056 2.353
Ambient (bag) 4.096 0.460 0.057 0.055 2372
Corrected 0.454 0.670 1.120 0.046 0.187
Mass THc[Q] Co[§] CO,[Q] Nox[gl N?O{Q] CH4[9]
Uncorrected 0.035 0.105 2756.000 0.011 6017
Caorrected 0.035 0.105 2756.000 0.0711 G017
Mass per distance THC[g.'rnile] Co[glmile] Coo[g.'rl:l:'le] Noy[gfmile] N7o[glmile] CH4[gfmile}
Corrected 0.003 0.010 268.094 0.001
Fuel Consumption
Fuel Consumption®! 863.128 Fuel Consumption!!%0km 5.198
Fuel Consumption™ 1.010 Fuel Economy™ /2l 37.952
Correlation for Mass per distance
THC™ cot™ co,™ NO,™ N0 CH4™
Bag 1o Diluted 0.G0 -1.41 -1.54 147 .44 #ONADI #DIVI0!

Phase 1



Test Data: HWFET_HWFET
Test Number: ONT3_002493

Driver Violations

Number of Violations
Duration of Viclations

Number

No Violations In This Test

Operator: REDACTED

Driver: REDACTED
P1
- 0
(s) 0.0
Viofation Violaticn
Phase Begin End
(s}

Driver Violations

(s

Date:

"
0
0.0
Violation
Duration

%)
0.0

1114712021

Phaset
0
0.0

Scheduled
Speed
(mph)

Max Speed
Deviation
{(mphy}



Test Record #: ONT3_002493

Phase 1
Analyzer Adjust
Range Zero Zero Set Zero Span Span Set Span ReZero
Number Range Value Value Offset Value Value Offset Value
ppm ppm ppm % ppm ppm % ppm
CO, (%) 2 4 0.00 0.00 -0.01 372 3.72 -0.03 0.00
co 1 50 -G.03 0.00 -0.05 46.53 46.54 -0.02 0.00
NOy 1 30 0.02 0.00 0.07 27.92 27.80 0.07 0.
THC (ppmc1) 2 30 0.00 0.00 0.0t 28.02 28.062 0.00 Q.18
CH., 1 30 0.00 0.00 0.00 27.70 27.70 0.00 0.04

Analyzer Check

Range Zero Zero Set Zero Span Span Set Span
Number Range Value Value Drift Value Value Drift
ppm ppm ppm % ppm ppm %

CO, (%) 2 4 0.0G 0.00 0.00 372 372 -0.04
Cco 1 50 0.00 0.60 -0.01 46.48 46.54 -0.10
NOy, 1 30 0.01 0.0 0.01 27.84 27.90 -0.26
THC (ppmC1} 2 30 0.16 0.0¢ -0.0% 2813 2802 0.36
CH, 1 30 0.00 0.60 -0.14 27.63 27.7G -0.23

Z8 Results Bag



Operator REDACTED Driver REDACTED

Customer : 3182
Test Purpose:  Certification Legislation: EPAT1066 Requirements g,y CERTIFICATION
Conditioning: Emission Standards Default
Test Intent: TEST #3 AS RECEIVED
VIN REDACTED
DYNO Data
Road Load Street Load
inertia ™! 5500.00
AR -10.231 185.402
g Bk 0.94805 0.24019
¢ [Wm2ihz] 0.056761 0.063117
Phase1 Phase2 Phasel Phased4 Weighted
Distance (m)
Target 16506.54 16506.54
Driven 16540.28 16540.28
Distance Rating (%) 0.2044 0.2044
Cycle Energy (MJ)
Target 11.45 11.45
Briven 11.52 11.52
Distance per Energy Cycle (m/MJ}
Target 11.45 1441.13
Driven 11.52 1435.70
Road Load Work Fraction
Target 0.7437 0.7437
Driven 0.7465 0.7485
Inertial Work (MJ)
Target 2.94 2.84
Driven 2.92 2.92
Inertial Work Fraction
Target 0.2563 0.2583
Driven 0.2535 0.2535
Inertial Work Rating (%) -0.4960 -0.4960
Absolute Speed Change (m/s)
Target 130.69 130.69
Driven 130.03 130.03
Absolute Speed Change Rating (%) -0.5030 -0.5030
Energy Rating (%) 0.5833 0.5833
Energy Economy Rating (%) 0.3757 0.3767

DriveEnergy



Operator REDACTED Driver REDACTED ¢ystomer :

3182
Test Purpose: Certification Legisiatior EPAT068 Requirements (g, CERTIFICATION
Conditiening: Emission Defauit
Overall Status | Pagsed"
Phase 1
Test Record # ONT3_002493 Vehicle 10: REDACTED
Average Min Max Low Limit Upper Limit Status
General
Cell Temperature C) 24.52 22.80 2710 20.00 30.00 ‘Passed
Barometer {mbar) 981,75 881.60 981.90 800.00 $100.90 i Passed
Dew Point Temperature  (°C) 9.60 9.10 10.40 -9.44 37.78 7 iPassed
Specific Humidity Test Celi (o) 53.77 51.61 56.62 38.50 87.50 . Passed
Ditution Air Temperature ("G 35.80 35.45 38.05 15.00 §2.00 . ‘Passed
Weighted Test Dilution Factor ) 11.66 7.00 20.00
Dilution Factor () 11.66 7.00 20.00
Fuel Economy (mpg) 38.55 10.00 50.00
Zero Offset (%) - -0.05 6.97 -2.00 2.00
Span Offset (%) B -0.03 0.07 +2.00 2.00
Zero Check Drift (%) - -0.14 0.01 -2.00 200
Span Check Drift (%) - -0.26 0.36 -2.00 2.00
Bag vs. Modal Validation (CO2) (%) n.a. - - -10.00 10.00
Ambient Concentrations o
HC (porm) 410 2.00 1600  o-Passed
NO, (pom) 0.05 -0.10 1000 7 Passed
co (pprm) 0.46 0.00 1500 7 Passéd
Co; (ppmy 514.44 300.00 650.00 i Passed
CH, (pprm) 2.37 1.30 10.00 7 Passed
N2O (pomy 0.20 0.50
PWM Filter Parameters o
Particulate Filter Temperature  {°C) 49.45 45.65 51.35 42.00 60.00 . Passed
Filter Face Velocity {cmis) §9.80 ¢.00 100.00 . Passed
Particulate Result Validation  (ug) 23.00 1.00 600.00 "+ Passed
Test-Cycle Specific Validations
Phase Distance (mies) 10.28 10.05 1048  Passéd
Sample Phase Time () 784.0 762.9 766.9 Passed
Duration Phase 1 (s) 764.90 NA
Crank Time Phasel () 0.00 0 5 Passed
Crank Time Phase3 (s} 0 5
Crank Counts 0 0 1 “Passed
Shutdown Time Phase 1 0 5
Shutdown Time Phase 3 0 5
Hot Soak Time (s} 540.00 660.00
Test Hoid Counts Q
Duration Test Hold (s} 0.00 0 &)

Validation 1





