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Development in Diesel Engine
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https://www.youtube.com/watch?v=u-ZC1FaNDh0
https://www.youtube.com/watch?v=u-ZC1FaNDh0

01 Motivation

Background

» EURO-VI Vehicle use a combination of EGR System & Exhaust after treatment devices
(LNT, SCR etc.)

= Study of the Exhaust emission level and engine control characteristics

Signal
measurement
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02

In-out signal analysis

Pressure Control
Valve(Rail)

MAFS &
IATS1

1}
B

Rail
Pressure
Sensor

Inlet Throttle
Actuator

Fuel metering valve

Variable

Injector

IVVITI

Actuator
Fuel

Temperature ¢
Sensor

/ IATS2
” intercooler
Glow plug

_ iJ
/ NI e CKPS 'I' EGR by-pass

WTS & ); = sol'valve 3 ambaa
Sensor

: .". :

APS
A==S st
Low pressure fuel line '(N Differential ~
, o , Pressure L
High pressure fuel line Sensor

(DPF)

Differential
Pressure valve

Differential
Pressure
Sensor
(LP-EGR)

LP-EGR sol’
Valve

—_ +Pride
=Tkl el

National Institute of Environmental Research



Test mode

02 Test Methods

NEDC cold mode O (CO, CO2, THC, NOx, CH4) 338 item measure
NEDC hot mode O AS Desc. ENG m
: : : ‘ : : A/C Compressor Relay || Actuator Test Identifier |
e e I I I I I ] Accel pedal is pressed for Urea Dosing Valve
NEDC 4 replicates mode @) 5 ™| ] Accelerator Pedal Position Sensor
P s s ] Accelerator Pedal Position Sensor After Treatment 1 Exhau
T ' ' . 1 Voltage st Gas Temperaturel |
gl I J l_L Actual Engine Torque — Crankshaf | | Battery Voltage
WLTP mode @) O > [ 1 —-H 1 1 ] t Torque
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02 [Test Methods

ECU/DCU In-out signal & Exhaust Emission measurement

Emission data PC

OBD DATA

measuring program Data Analysis

ES9** module

EMS DATA

OBD cable

Data cable
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o Test Methods

Data analysis based on factors such as Time, Temperature and pressure

» ECU/DCU data analysis according to the engine symptom and conditions

EGR itori Turboch: T =2
No Korean Name English Name English Description Variable Name 140(VP | LNT/DPF | Smoke | . TG IR SIS N Sample rate [ &4 Channel | &4l Protocal ol o
- - - - - - - ~ | (Air control monitoring ~| monitoring = | monitorin-| (F8%) - > = hd =
1 | OlofHE = MES el AC Compressure Status Air condition Compressor status [} X X [¢) X o) 4 B CAN ccp
2 | 3718 5FU Air Mass Flow per Cylinder Filtered air mass per cylinder o] o o) o) o o) 1 B CAN ccp
3 |87 522 ratio of no.rmalizec! airmass/time to X X X o o o 3 B CAN ccp
measured airmass/time

T ture d t f ch. d ai
4 | QIE{22 ETFRE Charged air temperature down stream coe(:)rlneprera IS L] D (A7 gt e o o o o o X 2 B CAN ccp
5 | 220 MAX ON(AMS) Blower Max Switch AMS Stop Reason - Blower Max Switch(AMS) [0} X X X X X 6 B CAN CCP Blower state

Final digital output to thi t f AC
6 |oloj BTN S5 M A/C Compressor Control Status A elliel] G U S FotiEr el e o X X o X o P B CAN ccp

compressor actuator

A/C SWS| ON/OFF #Elf  1.A/CON £9/X|E ON
Ste ool 2ES2{7t HUREE XISt W
7 | oo 291X ZE HJE) A/C Main Switch Underbounced Raw Value | Raw value of AC-switch read from the sensor o X X o X o 4 B CAN ccp £ HEX| oj¢og 27t 2EtEM oojd HE
HME ZHEAI7| D G2MA o Mof et AT
ECUE 912 2FZ 3t

The raw voltage value from the ADC for AC
coolant pressure

Desired air mass Desired air mass ] o (0] (0] o (0] 1 B CAN CCP
Control Deviation of the Exhaust-Gas

8 |ofojAe A Air Conditioner Pressure Sensor o X X o X o 4 B CAN ccp

. i Governor deviation [mg/Hub] (o] X X (o} X X 5 B CAN ccp
Recirculation Control
11 | =712 Rof Atey Status of the exhaust-gas recirculation Status .of the‘ switch-off event>s of the exhaust- o o o ° o X 2 B CAN ccp
control gas recirculation control, monitoring
12 | A4 B 7|2 F|ofoll ofet 37|12 H|Of &El Status byte of the Regeneration Intervention ni;a;:s Cllteltansitopiclanotisgeperating o o X X X X 5 B CAN ccp
13 | 2H7| FO{HA(AMS) S LA I TP AV buty Cydle from Alternator PWM Signal (DF 0 X X X X X 6 B CAN CcP |Raw load on the Alterator
Signal(AMS) Signal)
14 | 287 SEHLAMS) Desired Alternator Voltage Duty Cycle(AMS) | Desired Alternator Voltage Duty cycle o] X X X X X 6 B CAN CcCcp Output duty cycle to power stage
ETS8 APSQ| EZh(ME8) 1T ECUE
APSTAPS2E S U5 ALZ X0 28517
ot 2SR Bt 2Tt ItEoX|E
otCh3| psPske] 22 =3 =3
15 | fAlim| et Accel Pedal Standardized accelerator pedal position o o o] o] o o] 1 B CAN ccp g“;g;; izggjz}gjﬂg;g;ﬁ:;
£ 225 =7 ECUTt 270 ST AREX|
£ AESH7| 2I5t0l A8 3TPse| ETLLUE
ECUZt WROIM W28 2 SHiHSH0] LEEHHTE
16 | 244 o g eleration pedal position Acceleration pedal position filtered value 8] [¢) o o [¢) [¢) 1 B CAN ccp
17 | S e Acceleration pedal position [¢) [¢) [¢) [¢) [¢) [¢) 1 B CAN ccp Acceleration pedal position filtered value
18 | AME St 20|32 A= AE] Status of Plausibility APP/Brk State of plausibility APP with brake o X X X X X 6 B CAN ccp
19 | M g MM 1 HY Accelerator Pedal Position Sensor-1 Voltage | Acceleration pedal sensor1 raw value o X X X X X 6 B CAN ccp Acceleration Pedal Position D
20 | UM mE MM 2 Her Accelerator Pedal Position Sensor-2 Voltage | Acceleration pedal sensor2 raw value o X X X X X 6 B CAN CCP Acceleration Pedal Position E
21 | MXIEH dc &3 ASD disturbance compensator torque output | Torque Demand Disturbance Control o X X X X [¢] 5 B CAN ccp
22 | MXIEH f E3 ASD reference filter torque output ASD reference filter torque output 9} X X X X [¢] 5 B CAN ccp
23 | W7l S exhaust-gas volume flow Bl U TE s B O AU 0 o X o X X 4 B CAN cep
particulate filter
24 |CPFEHEH 2& Surface temperature of oxicat Surface temperature of oxicat 0] o X X X X 5 B CAN CcCcp
25 | BiEa] Heh Battery Voltage Battery Voltage (o] o o o [6) o 1 B CAN ccp
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02 [Test Methods

Data analysis based on factors such as Time, Temperature and pressure

» ECU/DCU data analysis according to the engine symptom and conditions

Turbocharger monitoring

« DPF/SCR
« Smoke

« Excessive fuel consumption
« Torque monitoring

« Air control monitoring

« Excessive Combustion nol
« Poor acceleration

 Poor power

« Hesitation

« Fuel pressure monitoring

* Engine stalling

« Engine hesitation

« Hard starting

» Delayed starting

NO Parameter English Signal Name
2 Air Mass Flow per Cylinder
12 Status byte of the Regeneration Intervention
15 Acceleration pedal position
176 Desired Injection Quantity of M1
177 Desired Injection Quantity of Pil1
178 Desired Injection Quantity of Pil2
179 Desired Injection Quantity of Pol1
180 Desired Injection Quantity of Pol2
NO Parameter English Signal Name
2 Air Mass Flow per Cylinder
4 Charged air temperature down stream
9 Desired air mass
11 Status of the exhaust—-gas recirculation control
242 Actuator position (VSA)
243 VSA Valve First Learnt Value
244 VSA Valve Last Learnt Value
245 Duty cycle to power stage (VSA
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o Test Methods

Acquisition data

ECU DATA DCU DATA
Parameter Sample Unit Parameter Sample Unit Parameter Sample Unit Parameter Sample Unit
Accelerator Pedal Position Sensor 0 % Idle Stop or Engine Stall ON Vehicle Speed 0 km/h Engine Intake Airmass Flow Rate in EGF1 CAN Frame 21.6 kg/h
Pressure Control Valve(Rail) 0.31 % AMS Stop Reason - Blower Max Switch(AMS) NO Brake Pedal is surely pressed OFF Throttle Valve Duty Cycle (received over CAN) 99.902 %
Air Mass per Cylinder 224 mg/hub Gearbox Neutral Position Status Signal YES Brake master cylinder pressure Obar Temperature Field of the SCR Catalyst 151.06 °C
Barometric Pressure Sensor 1002 hpa Starter ON Signal NO Gear level is D OFF Estimated Efficiency of the SCR Catalyst 0.518
Clutch Switch (M/T only) on Starter Request by Key NO Gear level is N OFF Saturation Ratio of the SCR Catalyst 0.912
AIC ON Signal Switch off Clutch is Pushed more than 40% NO Stop request signal at gear D OFF Longterm Adaption Factor 1
Gear is on Neutral Position on Idle Stop request by Drivers demand(ISG) NO Stop request signal at gear N OFF Initial Refill Finished Successful OK
Brake Switch 2 off Driver's Seat Belt unbelted No ISG related diagnostic error YES Signal Test for Urea Pressure Line Heater Actuator OFF
Brake Switch 1 off Driver's Door OPEN Start enable by gear YES Signal Test for Urea Tank Heater Actuator OFF
A/C Compressor Relay off Hood Switch CLOSED Start enable by EMS YES NOx Concentration Value (Front) 65535 ppm
Blower Switch on State of Charge of Battery(AMS) 82 % Start enable by Safety (seat/Door/hood) YES NOXx Concentration Value (Rear) 65535 ppm
Ignition Switch on State of Health of Battery(AMS) 80 % Start enable by TCU YES UREA Concentration
Accelerator Pedal Position Sensor-1 Voltage 0.75 \ State of Function of Battery(AMS) 8.4\ \ Start request by brake pedal and gear OFF Relative Urea Pump Module Pressure 6248 hPa
Accelerator Pedal Position Sensor-2 Voltage 0.35 \ ISG Status(ISG) OFF Start request by ISG Off button OFF Urea Catalyst Upstream Temperature (Model) 131.96 °C
MIL Status Indicator(MIL by DTC) off Brake Boost Vacuum Pressure 984.984 hpa Start request by EMS OBD OFF Urea Catalyst Upstream Temperature 138.96 °C
GRU(Glow Relay Unit) Control Unit 6 % Brake Boost Vacuum Pressure Voltage(ISG) 4.474 \ Start request by EMS System OFF Urea Tank Temperature 19.96 °C
Fuel Quantity 5 mm3 Nominal Capacity(AMS) 90 Ah Start request by aircon OFF DCU Temperature 30.96 °C
Voltage of Battery 14.2 \ Flag Status of Battery Charge(AMS) NO Start request by battery condition OFF Battery Voltage 13.04 \
Vehicle Speed 0 km/h Flag Status of Battery Health(Aging) (AMS) NO Start request by brake booster (more than -350hpa) OFF Remaining Quantity of Reducing Agent in [%] 81.506 %
Engine Cooling Fan-Low 10 % Flag Status of Battery Function to Crank the Engine(AMS) NO Start request by vehicle speed OFF Remaining Quantity of Reducing Agent in [L] 13.2 L
Engine Cooling Fan-High off off Flag Status of Quiescent Current(AMS) NO Start request by idle Stop time (300s) OFF Remaining Quantity of Reducing Agent in [g] 14405 g
Elec. Fuel Pump Relay on on Invalid Condition of Battery Sensor(AMS) NO Start request by safety deactivation OFF Tank Level (Filtered) 87.354 %
Boost Pressure Actuator 74 % Response Error Flag from Battery Sensor(AMS) NO Start Request by Slope Condition Dissatisfaction OFF Tank filling state valuin mm 5184.5 mm
Fuel Temperature Sensor 28.43 °C AMS Stop Reason - Head Lamp(AMS) NO Invalid flag for accel pedal OFF State of Hydraulic SCR-System PRESSURE CTL
Syncronizing Status full syne complete AMS Stop Reason - Wiper(AMS) NO Invalid flag for brake booster pressure OFF Last State of Hydraulic SCR-System NO PRESSURE CTL
Engine Status running Lambda Sensor #2 0 Invalid flag for brake cylinder pressure OFF Substate of Hydraulic SCR-System METERINGL CONTRO
PTC Heater Realy off off Battery Current(AMS) 6.9A A Invalid flag for brake pedal OFF Last Substate of Hydraulic SCR-System PRESSUR; BUILD U
Immobilizer Status Lamp off off Voltage of Battery 14.31V \ Invalid flag for battery sensor OFF Status of Current Tank Level OK
Fuel Pressure Set Point Value 313726 hpa Temperature of Battery 36" C hpa No message on the CLU2 OFF State of the Defrosting Check Unfreeze
Output of Fuel Metering Unit(MPROP) 41 % Engine ON Time 1770222 sec No message on the DCT1 OFF Engine Speed Sent Over CAN 790.5 RPM
Air Conditioner Pressure Sensor Voltage 1.31 \ Kilometer Count with MIL ON 0 km Invalid flag for door open switch OFF Environment Pressure Received Over CAN 1012 hPa
Air Conditioner Pressure Sensor 92.59 psi Final stop enable signal NO Invalid flag for engine speed OFF Environment Air Temperature 15.46 °C
Raw Voltage ofeon:iZL;itOTr"e&;i:Iryast;r(eCS;Fnzo';%(Upstream ofth 11 \ Final stop Request signal OFF No message on the ESP2 OFF After Treatment 1 Exhaust Gas Temperaturel 136.96 °C
Raw Voltage of Temperature at Upstream of the DPF 1.06 \i Final start Enable signal NO Diagnosis result of first start end OFF Heater Enable Status Available
Raw Voltage of Differential Pressure Sensor (DPF OPT) 1 \ Final start Request signal OFF Diagnosis result of gear selector OFF Boost Pressure 994 hPa
Oxygen Sensor Subtraction Voltage 0 \ Water Temperature of Engine 70 °C Invalid flag for hood open switch OFF Exhaust Gas Mass Flow 20.5 kg/h
Lambda Sensor 0 0 Barometric Pressure Sensor 1010 hpa OPI diagnosis info bit OFF Model Value for NOx Signal Upstream of the SCR Catalyst 0.001
Oxygen Sensor Temperture 575°C 575°C Engine Speed 799.5 rpm Invalid flag for seat belt lock OFF Lambda Value 0
Oxygen Sensor Heater Duty 2 % Stop enable by brake booster (less than -350hpa) YES Total Sulphur Mass 308.995 mg Vehicle Speed 0 km/h
Oxygen Sensor State of Adaption 1 Stop enable by safety condition (seat/Door/hood) NO Rail Pressure Measured 313725.5 hPa Actuator Test Identifier for Urea Dosing Valve 0 %
Oil Level - Raw Value(Option) 18 mm Stop enable by battery (SOC/Battery Temperature) YES EGR Actuator Control Duty 2 % Engine Off Time 2 Sec
Oil Temperature Sensor(Option) -40 °C Stop enable by air conditioner YES Water Temperature Sensor 70 “c Number of Warm-Up Cycles Aﬂ;r Last Clearing of Error Memorl 0
Qil Level - Last Averaged Value(Option) 18 mm Stop enable from EMS YES Variable Swirl Actuator Control Duty 15.3 % Output Signal of the Fill Level Height in mm 0 mm
Oil Status(Level)(Option) NORMAL Stop enable from OBD YES Inlet Throttle Actuator Control Duty -12.2 %
Active Operation Mode 16781313 Stop enable from SPAS YES Intake Air Temperature 35 C
Differential Pressure of Particulate Filter (CPF OPT) 0 hpa Braking system is not operating YES Differential Pressure at Particle Filter -0.784 hPa
Exhaust Tempera’tu(l;i sC:T;I?/rs'i zlggl':ec()%;}s)tream of the Oxidati 103.71 °C Stop enable by TCU NO Exhaust Gas Volume Flow 16 m3/h
Exhaust Temperature Senéngza/;IrL;e (Upstream of the DPF) ( 99 °C Stop enable by HAC YES Boost Pressure Sensor 998 hPa
Charge State of the Particle Filter (CPF OPT) 3 Accel pedal is pressed OFF + P rl d e

22|10 HEHS
e aEhA
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02 Test Methods

In-out signal measurement

AS Desc. ENG AS Desc. KOR Unit AS Desc. ENG AS Desc. KOR Unit
A/C Compressor Relay =t 2 A £diol Actuator Test Identifier for Urea Dosing Valve | Q1™ E HAE SE]| %
Accel pedal is pressed AL HE HS After Treatment 1 Exhaust Gas Temperaturel |SCR FMCh 2 deg C
Accelerator Pedal Position Sensor AMEIE MM % . HHE{ 2] RO my
Accelerator Pedal Position Sensor-1 Voltage |24 HE MM 1 &t \Y
Actual Engine Torque - Crankshaft Torque AR AR EF - AFZE Nm Boost Pressure ToE A hPa
Actual Vehicle Acceleration e orse m/s2 DCU Temperature : DCU L% =& deg C
Air Conditioner Pressure Sensor Ol =21 &= Al A psi |
Air Mass per Cylinder AglHE Es2=01E mg/hub :

: |
Engine Cooling Fan-Low : TETTR P % Urea Catalyst Upstream Temperature HY 7| = MA (SCREEH deg C
Barometric Pressure Sensor ol et AlA hPa Urea Catalyst Upstream Temperature (Model) |2 &2 E SCR ML degC
Brake master cylinder pressure Sgl0/3 OFAEH ARl ¢S bar UREA Concentration QAT = g/l
GRU(Glow Relay Unit) Control Unit =222 240l % M FEl % Urea Tank Temperature QAL Eg 2 deg C
Variable Swirl Actuator Control Duty ot A2 HFO0IE MO FEIZt % Vehicle Speed S km/h
/ y

\

ECU IN-OUT Signal 30 Item selection DCU IN-OUT Signal 15 Item selection
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o Test Methods

In-out signal measurement

ECU DATA DCU DATA

MY A M2t (sample) chel MA M AfZk(sample) el A Y M 2t (sample) chel MY M 2t (sample) chel
AW MM 0 % 1SG &E 4el(se) ON A 0 km/h Y3 216 kg/h
HE A TWI|@EY) 0.31 % L7 H 0 FX|-2 2 0f MAX ON(AMS) NO So|3 WY ae OFF M2 E 5 FE 99.902 %
ARioid 2U3NY 224 mg/hub 705 et YES H2|0|3 0pAE H2E Obar SCR 25 151.06 °C
CHo12 A 1002 hpa 2EIE 715 M NO A& H &2 H-DE OFF SCR W3l 28 0.518 -
22X 29/X|(M/T only) on 3YZ M (By Key) NO A5 B2 -NEH OFF SCR ¥Z L0} Z7 & 0.912 -
0f0f 4 A9{X| off S2{k| Y AL|X|(MT only) NO AT PR 7-#%e s DEH A OFF Qas EALRHZ 1 -
7|of ZEst on Ot0| & A& 13(1SG) NO AT GR 27-HEY ) NEFA| OFF 244 xS HB OK -
=20]3 A9|%|-2 off TN ot HE unbelted AT AIE 7H5-1SG 2 1T RF =AU UF YES 33 2ol S|E HIAE MEY OFF -
=2 0[3 29K off 2HM 20 OPEN AT NG 7ks-710f = UF YES 245 B3 |H HAE YE| OFF -
olojzd HzajA Zajo| off FE 9K CLOSED AT AIS TH5-EMS =2 BHE YES HEF NOx &t 65535 ppm
£29 290X on iE{2] ST HEfAMS) 82 % AT AIS 7H5-QHHEE CO|,2E = A5 YES FE NOx 2 65535 ppm
0| 2L M A2 on BiE{2| =t Y E-LF 100%7|FE(AMS) 80 % AT AIE 7H5-TCU = BHF YES 244 55 Ojx| -
O o E A Y 0.75 v SYZAl BiE2] 2 X HLAMS) 8.4 \ QAT AIE 7Hs-23013 HE 3 710] ZHUO| st AlS OFF 2245 210 43 6248 hPa
A HE A 2EeY 0.35 \ 1SG SEf OFF AT AIE 7H5-1SG Offt E ONO|l 23t AlS OFF 297 E scRET 25 131.96 °C
AT FRE(OTCY oIt Z1E) off B30|3 BAE HE Y 984.984 hpa AT A& 7H5-08BD TE7|S0l0lst 2H Al OFF ui7] 2 MA(SCR HEh 138.96 @
222 2ol FH HO| FE| 6 % 220]3 £AE HF HA-HA(ISG) 4474 \ AT AlES 2T -EMSO| |3 ZH| AlS OFF 243 W3 2L 19.96 5G]
AR FAY 5 mm'3 HiE{ 2] 72 2(AMS) 90 Ah AT A 27-0fofzof ot AlS OFF DCU L& 25 30.96 °C
HiEf2] Fe 142 \ HiE{2] ST S(AMS) NO AT AE 7-HIE2] A0 ot IS OFF HijEf2| et 13.04 \
A 0 km/h HEf2] L= SHAMS) NO AT A E 272303 £AH 2{(-350hpa EIHO| Olpt AlS OFF 244 THRB(%) 81.506 %
SZH-x % 10 % 3YF £7ts HIEH2| YEHAMS) NO AT A 2F-AHS EHof oot AlS OFF 245 HRHL) 13.2 L
Y2i-0% off off CH21(2h & I HAMS) NO QAT AlE 27-FAIZH Auto StopOf 23 AlE5(3002) OFF 225 IR 14405 ]
ARHEAY 0| on on HIE{2] WA HIEY HEf NO AT AIS 27-oHH oS SHH ol 23t AlS (BE,Z0,2E) OFF 244 HRYEE) 87.354 %
FAE Y A0 0[E 74 % HYE{2] MIA| LIN S 41 of2f NO AT NS 27-BAHZ BCtof oS AlS(2291:12%, L2I2:8%) OFF Tank filling state valuin mm 5184.5 mm
AR M 2843 °C LA OIS X|-S| ST ON(AMS) NO Al He oy OFF 245 4 AS YEi (H9) PRESSURE CTL -
AT M &7\ SEY full syne complete ‘UK 0 S X|-2t0| I ON(AMS) NO =20|3 £AF 243 oly OFF Ol B4 A3 AS JEf (49) NO PRESSURE CTL -
T AT HE running O #2 0 220|353 Halg 23 oly OFF 225 4 S YE (3h9) METERING CONTROL -
25| E(ptc) 20| off off HiE{2| H&F 6.9A A =go|3 m g o4 OFF O R4 243 A& HEH (319]) PRESSURE BUILD UP -
0|2 &ato|x H= off off BHE{2] Feh 14.31V \ HiE{2] HIAf ol OFF Q4% TR HE OK -
SE Y A4 313726 hpa HiE{2] 25 36°c hpa sS4 4= g3-CNU2 OFF 245 515 SE Unfreeze -
o2 UAXHII("E) 41 % QAZTION ZIpAIZE 1770222 sec S4 4% g8-DCT1 OFF AT 3|5 790.5 RPM
O of A 2N MY 131 \ MIL ON F#72| 0 km 2TM 20| 291X 0]y OFF 7] &4 1012 hPa
oo MN 92.59 psi AT YR 75 =AU AF NO AT 3T 01y OFF o7l 25 15.46 °C
Hi7) 25 MA #1 FHe 1.1 \ AT FHR 2 U= OFF S A=z glS-Esp2 OFF SCR MGt 2E 136.96 °C
Bi7| 2 dAf #2 e 1.06 \ AT AIE 7t =4 o= NO 7| A& M= old OFF SIE 78 75 S Available -
Bi 7| Xt Al F et 1 v AZ A T Mz OFF H&aH ol OFF FAE obg 994 hPa
AaMAM EH He 0 \ AZ Yzt 2 70 °C ZC AQK| 0|4 OFF B2 ¥ 20.5 kg/h
37| HAE 0 0 7|k 1010 hpa BEQAHE 0|4 OFF HEHNOx 2t (2F) 0.001 -
A2HM 25 575°C 575°C AT 3| 799.5 pm QHHME &8 oY OFF 37| AYE 0 -
AN Bl FE| 2 % AT X 7)5-=2 0|3 $AE 4 gHE(-350hpa 0I2H YES Total Sulphur Mass 308.995 mg s 0 km/h
A M 52 XF 1 AT YX| 7| S-AHHYE 20|, FE = BF NO 2oy 313725.5 hPa QIME HAE RE| 0 %
2 2 MM 18 mm AT HX| 7|5-BiER] A BEHSOC/HIE 2| 25) YES EGR 70|01 E] 2 % QAT Off AlZH 2 Sec
Y 25 -40 °C AT YR JIs-oofH =A eHF YES G2 MM 70 °c DFYIL MK = NS A 0 -
U R 18 mm AT YR 7| 5-EMS = 2HE YES 7Ha A AZR0j|0|E 15.3 % 245 B8 50| 0 mm
2 S NORMAL QAT YX| 7|5-08BD = oHF YES A2E B AF00IE 122 %
243t ¥ 5 16781313 AT GX| 7|5-SPAS = 25 YES S7IREMN 35 c
CPF/DPF Attt 3 0 AT MK 7|5-H20|2 £ UF YES A MM Mz -0.784 hPa
Hi7] 25 MA #1 103.71 @ AT X 75-TCU = A F NO 7| 9 16 m¥/h
Uizl 25 MM #2 99 °C AT FX| 715-HAC 2 BHE YES BAE oy MN 998 hPa
soot E| X Z0f ofF YT 3 AE HE 8
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3 Test Result

Z2ITF 1SS
= By atstA
National Institute of Environmental Research



03 Test Result

Data analysis(NEDC mode)

» EGR control characteristics(Coolant temp)
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EGR operation status is different
between cold section A and

where cooling water
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Many manufacturers use EGR
characteristics.
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03 Test Result

Data analysis(NEDC mode)

» Emission Characteristics(Post Injection Timing)

Post injection 2
timing
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Control of engine temperature rise and
lambda measurement is impossible
during cold, Post-injection 2 not
controlled(Cold section A)

Post injection 2 at vehicle speeds
above 100KPH and fuel injection for
LNT activation In vehicle with LNT
(section B)
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03 Test Result

NEDC mode [NOx sensor, SCR actuator]
» NOx sensor
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03 Test Result

WLTP mode [Fuel quantity]

> Post |nject|on 2 fuel quantlty
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03 Test Result

Vehicle speed (kph)EGR rate (%)

Data analysis (RDE mode)

> RDE Urban
50 5
--------- gr z3z0] —— 20 5% 2] ] 40 @
0 I [ — ] """" 1 e e
.......... ! ‘ ‘ \lj\ — 20%
},1[1qjﬁ . "*"WJ | | | ¢H-| |?ﬁ— 104=
100 L ™ L. ¥ | | Wssad L) | 1 L 1 LU ] 0 E
80 - B R e :3
60 [
goH-bd e Rt
20 [itul i~ . 1.
o ML 1~ 1" AU TN
1 1 1 i N 1 1 Fet 1 N 1 0.15
140 -—— vehicle speed i
120 | O e Jo0.12
100 _———-NOx
N PP UURRUUUUURRRTOUPRRY R SUPRRRPRRRS 1 0.09
80 |-
60 |- 0.06
40 | g
0.03
20 ]
oL 0.00
1500 1550 1600 1650 1700 1750 1800 1850 1900 1950 2000
Time (s)

NOx emissions occur at random intervals
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However, NOx emissions when EGR stops for more than 3 seconds

4150 4200 4250 4300 4350 4400 4450 4500 4550 4600 4650

Time (s)

- +Pride
SEIZF gt

National Institute of Environmental Research



4 Future work
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Development of program for checking engine emission characteristic

Automotive Engine Analysis Research Team in Korea

» Preventing pollutant discharge through accurate fault diagnosis

» Follow-up management of emissions problems vehicle

» Advanced electronic control system analysis

 Exhaust emission after treatment system control variable analysis

 Developed electronic control system analysis program
» How to evaluate characteristics

 Engine characteristic case DB construction

* Preparation guidelines for exhaust emission level

» Advanced FIR(Field Information Report)
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04 Future work

Development of program for checking engine emission characteristic

2020: LDV emission and characteristic monitoring

> Accurate calculation of exhaust emission from LDVs
2021: Development of program

» Program development using Deep learning and Machine learning

» Artificial Intelligent Monitoring System Development
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Thank you for attention!

Transportation Pollution Research Center Induk university

» Research institute director : Jong Tea Lee » Prof. Hyun Gu Roh (hgroh@induk.ac.kr)

» Chief researcher : Yun Sung Im (yun9l11l@korea.kr)

» Researcher : Hyung Jun Kim (junandjin@korea.kr )
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