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SEMS: Purpose

Realize of Craddle to Grave Capability

From the first trip... over the entire life... until the last trip
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SEMS: Purpose

Additional Real World Emission Data

Real World Measurement 4 Lab Management
= =S RR= STARS ENTERPRISE
Smart Emissions Measurement System The Next Generation Enterprise Lab Management

O0BS—0NE

On-Board Emissions Measurement System
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HISTORY AND COOPERATION
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SEMS: History and Cooperation

2012 2018 cooperation Future

HORIBA
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SEMS: Hardware Integration

Commercially Available Industrial and Automotive Hardware Components

—

Thermocople
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SEMS: Hardware Integration

Sensors

Tallpipe Extention Integrated on Vehicle

PEMS Method Preferred Solution
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SEMS: Hardware Integration

Datalogger and Mobile Device

Quick Installation Integrated Installation

Short Test Durations Long Test Durations
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SEMS: Structure

Basic Assemblies

/ / Data alignment \

SEMS Services — ,,The product”

(Emission data A
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SEMS: Application and Services

SEMS Application Available on the STARS ENTERPRISE Platform

5|!§ eindimensional - LEO: Uber: 3 HORIBA STARS Enterpri X =+ 7 —
< = O 0 &) Zertifikatfehler 172.30.128.180 = 1L 2
HORIBA
STARS
ENTERPRISE
RESOURCES RESULTS USERS SEMS

SEMS App in
ENTERPRISE Suite

©2018 HORIBA Test Automation Ltd. All rights reserved. HORIBA
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SEMS: Application and Services

Test Data Files in a Global Database

B 48 O semsapp X4 v — *

&< = O @ &) Zertifikatfehler 172.30.128.180/sems/v1/

tarsEnter

STARS ENTERPRISE

SEMS >
—
Enterprise.Sems: Metadata.semsteam _CG
Overview = Click here to apply a filter 128 of 28 Q
Dxiance hon O
; Trip Info for CustomA user 'l —
[] 14.8.2018 17:01:51 001 VF77BBHY6HJ823536 Oberursel - Ober-Morlen - 26,744 c)
- 001
[m] 14.8.2018 17:01:51 001 VF77BBHY6HJ823536 Oberursel - Ober-Morlen - 26,744
L Trip Info for semsteam user U
& [] 2.8.2018 06:20:01 001 VF77BBHY6HJ823536-Part2 Butzbach - Oberursel - Ro.. 31,471 q-)
001
[] 15.8.2018 05:56:31 001 VF77BBHY6HJ823536 Wetzlar - Butzbach - Linden 26,334 L e
[u] 14.8.2018 17:01:51 001 VF77BBHY6HJ823536 Oberursel - Ober-Morlen -... 26,744 GJ-
[m] 15.8.2018 06:41:55 001 VF77BBHY6HJ823536 Oberursel 3,443 —
—
[i] 15.8.2018 06:57-35 001 VF77BBHY6HJ823536 Oberursel 3,487 O
ﬂ CceSS IE 13.8.2018 16:11:36 001 Rollertest-Phase1 Oberursel 3,045 O
[i] 13.8.2018 16:11:36 001 Rollertest-Phase2 Oberursel 4,736 m
by users [m 13.82018 16:11:36 001 Rollertest-Phased Oberursel 8,846 (D)
—
[i] 13.8.2018 16:11:36 001 Rollertest-Phase3 Oberursel 6,563 u —
Y—
[] 13.8.2018 16:11:36 001 VF77BBHY6HJ823536 Oberursel 7,453 cs
[i] 13.8.2018 16:28:16 001 VF77BBHY6HJ823536 Oberursel 16,361 o
[m] 6.8.2018 10:25:46 001 VF77BBHY6HJ823536 Waldsolms - Usingen - But... 15,394 cd
[] 2.8.2018 08:02:21 001 VF77BBHY6HJ823536 Butzbach - Oberursel - Ro.. 31,471 -O
[] 2.8.2018 08:19:01 001 VF77BBHY6HJ823536 Butzbach - Oberursel - Ro.. 31,471 —
d 2.8.2018 09:47:29 001 VF77BBHY6HJ823536 Oberursel 3,262 <
© 2018 HORIBA Test Automation Ltd. All fights reserved. [m] 2.8.2018 09:36:03 001 VF77BBHY6HJ823536 Oberursel 3,427

Licensed to Weilin Yu@Oberusel
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SEMS: Application and Services

One Dimensional Charts

B 48 O semsapp X4 v — *
< > O @ Q) zer 172.30.128.180/5ems/v1/web/sems-charting?q=StarsEnterprise Sems.Trip Metadata.semsteam %3Flimit%3D50%26skip33D0%26properties’3 DI 7TB%22Time%22:1,% 6221 ocationSs 22Distance% pg R T
STARS ENTERPRISE
SEMS
StarsEnterprise.Sems.Trip.Metadata.semsteam
. 200
Chart settings +
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v
[ marF § 2k 0 motorRPM
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© 2018 HORIBA Test Automation Ltd. All rights reserved. 1k
Licensed to Weilin Yu@Oberusel
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SEMS: Application and Services

Two Dimensional Charts

B 48 O semsapp X4 v — *
é 9 O @ @ T 172.30.128.180/= /v1/webjse harting?q=StarsEnterprise.Sems.Trip.Metadata.semsteam %3Flimit9%3D50%2 6 skip%3D0%26 properties®%3 D% 7B%22Time%22:1,%22Deviceld%22:1,9%22VIN%22:1,%22 L ocation %22:1,%22 Distance% * = ﬂ“ \Q
STARS ENTERPRISE T
SEMS B = e
=  StarsEnterprise.Sems.Trip.Metadata.semsteam
Chart settings +
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TEMPLATES CURRENT 4k
o L
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o e ®”
o @ i | ®
‘ @ VehicleSpeed vs MotorRPM
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= f v 1940
z
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© 2018 HORIBA Test Automation Ltd. All rights reserved.
Licensed to Weilin.Yu@Oberusel
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SEMS: Application and Services

Three Dimensional Chart
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SEMS: Application and Services

Individual Trip Maps

W SEMS App
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SEMS: Application and Services

Zoom and Resolution Feature on Trip Maps

W SEMS App x 4 - X
< C A Nichtsicher | ktps://sems.horiba.de/sems/v1/web/sems-mapping?q=StarsEnterprise.Sems.Trip.Metadata.semsteam%3Flimit3%3D50%26skip%3D50%26properties%3D %78 Time": 1, Deviceld™:1,"VIN":1,"Location":1,"Distance™1,"Duration":1,"RDE":1,"Name™1,".. & & % @
STARS ENTERPRISE B ) E o
SEMS : :

Map Settings

X L

A
Pfalzkogel
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O CO2 Emission [g/km]
O NH3 Emission [mg/km]
O NOx Emission [mg/s]

O NOx2 Emission [mg/s]

—\_—__,
(O NH3 Emission [mg/s] / ./' G’"*ﬂ'ﬂcknew
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SEMS: Application and Services

Trip Report

HORIBA

W SEMS App x 4

< C A Nichtsicher | kt#ps://sems.horiba.d
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SEMS: Application and Services

Trip Report Zoom and Synchronization

Wy SEMS App x 4+ - X
& [¢] A Nicht sicher | https://sems.horiba.de/sems /vl /web/sems-trip-report?q=StarsEnterprise.Sems. Trip.Matad: 3Flimit%3D50! kip%3D50%26properties%3D%7B Time":1,"Daviceld"™:1,"VIN":1,"Location™1,"Distance™1,"Duration”:1,"RDE"1,"Name™1,"Allo.. Bl v @ i
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— | : = {
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g f Fuel economy [L/100km]: 11.42 5 Device Type SEMS Data Logger
p) i NH3 Emission [mg/km]. 0.00 i
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HORIBA
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SEMS: Application and Services

Multiple Trip Summary

W SEMS App

< C A Nichtsicher | ktps://sems.horiba.de/sems/v1/web/sems-charting?q=5tarsEnterprise.Sems.Trip.Metadata.semsteam %3 Flimit3%3D50%26skip%3D50%26properties%3D%7B Time":1,"Deviceld":1,"VIN":1,"Location™1,"Distance":1,"Duration™:1,"RDE"1,"Name":1,"Allow.. B % @ i
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® 2018 HORIBA Test Automation Ltd. All rights reserved.
Licensed to Weilin. Yu@Oberuse!
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SEMS: Application and Services

Multiple Trip Mapping

HORIBA
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SEMS: Comparison

Measurement Accuracy

B HORIBA chassis dyno B SEMS

£
a3
L1 - ]
| —
| w } -
-h CADC150-h

NEDC-c NEDC-h WLTC-h CADC150-h NEDC-c NEDC-h WLTC

® HORIBA chassis dyno W SEMS

NO, [mg/km]

cO, [g/km]
g B
- B B & 88838888 8

1211 17

173 lad
114 22

No, Deviation: — 0.1 to 8.8%

CO, Deviation: — 1.6 to 1.3%
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SEMS: Comparison

WLTC 3 - Separated into 4 speed cycles

NOx [mg/km] CO2 [g/km] Fuel Economy [1/100km]

\WLTC Low-Speed 387.1 181.8 6.9
SEMS Low-Speed 370.5 188.3 6.8
\WLTC Medium-Speed 149.9 138.6 5.2
SEMS Medium-Speed 137.6 142.8 5.2
WLTC High-Speed 188.0 134.8 5.1
SEMS High-Speed 176.6 134.3 4.9
\WLTC Extra-High-Speed 539.4 182 6.9
SEMS Extra-High-Speed 533.0 182.2 6.6
\WLTC-SEMS Deviation Feb, 20th 2019 Nox - mg/km [%]| CO2 - g/km [%] |Fuel Economy - |/100km [%]
Low-Speed -4.3 3.6 -1.4
Medium-Speed -8.3 3.1 0.0
High-Speed -6.1 -0.4 -3.9
Extra-High-Speed -1.2 0.1 -4.3
Average -5.0 1.6 -2.4

WLTC-SEMS Deviation Feb. 21st 2019 Nox - mg/km [%]| CO2 - g/km [%] |Fuel Economy - 1/100km [%]

Low-Speed -4.5 1.1 -3.0
Medium-Speed -10.8 -0.3 -3.8
High-Speed -5.5 -0.5 -5.9
Extra-High-Speed -2.2 0.0 -2.9
Average -5.7 0.1 -3.9
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SEMS: Comparison

Comparison to PEMS
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SEMS: Comparison

Nox sensor calibration

NOx calibration June 2017 NOx calibration March 2018

NOx sensor, no.: 1-05-151013-000001, calibration date: 2017-06-15 NOx sensor, nr.: 01-05-151013-000001, calibration date: 2018-03-08
1000 1000
900 y=0,9743x- 12,139 A 900 y =0,9891x + 2,50&7 _
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SEMS: Comparison

Cross-sensitivity of NH3 to NOx

Concentration
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SEMS: Summary

= HORIBA and TNO have developed a more flexible device to meet the increasing demand for
RDE and other on-road or on-vehicle testing

= SEMS can be utilized as a screening tool for real driving emissions and is able to
accommodate larger vehicle populations than PEMS

— larger populations increase utility of statistical analysis and assist with identifying
anomalies and outliers

SEMS Features:
Small and lightweight

Easier and faster installation than PEMS

Sufficient accuracy for non-compliance applications

An independent database and dataprocessing offer
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