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On-Board Emissions Measurement System OBS-ONE Series
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Reduction in pollutants such as particulate matter and nitrogen dioxide in the
environment is behind the schedule in spite of repeated reinforcement of
emission regulations. Because it is pointed out that there is the difference
between real driving emissions (RDE) on the road and emissions during
regulatory defined test cycles in test laboratories, emission measurement during
real driving conditions is attracting attention. Introduction to regulatory defined
measurement procedures of the portable emissions measurement system
(PEMS) which can determine vehicle emission on the road is currently
scheduled. In order to meet such requirements from on-board emissions
measurement markets timely, OBS-ONE series has been developed. The
concept and technical outline of OBS-ONE series will be introduced. Examples
of application to RDE measurement will be explained as well.
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Figure 1 System configuration of OBS-ONE
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Table 1 Specifications of PEMS for gaseous components

Ni-MH battery

Gas analyzer

Controller

-

Figure 2 Installation of PEMS on the vehicle
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Model OBS-ONE (for RDE-LDV)

OBS-ONE (for HDV or R & D)

Exterior

Measurable comp.

CO /CO2/ NOx/ NO / NO:

CO /CO2/ NOx/ NO /NO2/THC

Detection method Heated NDIR, CLD X 2

Heated NDIR, CLD X2, FID

Response time (T+0.00) Within 2.0 s

Within 2.5 s

Power consumption Apr. 200 W (with 2 m tube)

Apr. 450 W (with 5 m tube)

Dimension[mm] 350 (W) % 330 (H) x470(D)

350 (W) X460 (H) x 470 (D)

Analyzer Apr. 32 kg (with Control Unit) Apr. 45 kg (with Control Unit)

Weight | Battery Apr. 13 kg (25 Ah)for 2.5 hours Apr. 64 kg (100 Ah) for 4.5 hours
Cylinder — Air. Mix span, Hz / He

Total weight Apr. 45 kg Inc. Ni-MH battery & PC Apr. 115 kg Inc. Lead battery & PC (w/o cylinder)
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HORIBA PEMS (OBS-ONE) Analyzer (2)

Controller  Analyzer (1)
CO, CO;,, NOx, NO, NO,

Figure 3 Outline of PEMS for gaseous components
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Table 2 Detection principle of gaseous components
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Figure 4 Configuration of PEMS PM
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Figure 5 Configuration of diffusion charger Sensor
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Table 3 Specifications of PEMS PM

Table 4 Specifications of PEMS PN

Model OBS-ONE-PM

Model OBS-ONE-PN

Exterior

Exterior

Measurable comp. Particulate matter

Measurable comp. non-volatile particle number

Detection method Gravimetric filter and diffusion charger sensor

Detection method Condensation particle counter

Partial flow dilution method
- Proportional sampling
- Constant dilution ratio sampling

Dilution control

<35s
<50s

Response time (t10-s0)

Delay time

Diluted exhaust flow 15 L/min

Total dilution factor 100 (primary: 10, secondary: 10)

Apr. 250 W

O E e (with 6 m heated transfer tube)

Apr. 150 W

PO GO (with 0.75 m heated transfer tube)

Dimenstion[mm] 350 (W) X 470 (D) X 460 (H)

Dimenstion[mm] 350 (W) X470 (D) % 225 (H)

Weight Apr. 45 kg Weight Apr. 20 kg
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FTP-75 Phase 1 (Cold start) Lean burn gasoline vehicle
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Figure 7 Comparison of CO2 measurement by heated and cold NDIR
during engine warmup
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Table 5 Quenching correction of CLD

CLD Error Caused by Samole Condition
Test CO: and H20 Quenchig p
Engine |  without With
Compensation | Compensation CO: Conc. | H:0 Conc.

el et —0.2% | 13.4vol% | 12.6 vol%
Engine

Diesel | _ 4o, —0.2% 9.0vol% | 8.0vol%
Engine

Dilution Air MEXA—ONE,
@ CVS—ONE (Bag measurement)

MEXA-ONE (Raw measurement)

Figure 8 Measurement Scheme
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B A4 2 )V CTH AHNEDC (New European Driving
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Table 61251l L 72CO2, COENOxDHEH# [g/km] % /R
Fo CVSHE % #iE & | 720BS-ONE-GSOCO A A 3713 +
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EHE VR D,

Figure 912, COB L U'NOxDODWLTCEATHRED ) 7V & A
LHEHT AR A RS o OBS-ONE-GS & D JLigIZ 1, /el E
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Table 6 Comparison with CVS method

Test OBS-ONE CVS/MEXA

cycle | CO: (e]0] NOXx CO: (e]0) NOXx
[g/km] | [g/km] | [g/km] | [g/km] | [g/km] | [g/km]

WLTC | 121.3 | 0.099 | 0.037 | 125.5 | 0.092 | 0.031

NEDC | 128.6 | 0.146 | 0.014 | 129.6 | 0.155 | 0.012
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Figure 13 Correlation with stationary sampling system
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Figure 14 Volatile particle removal efficiency
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Figure 15 Correlation with stationary PN analyzer
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Figure 16 Exhaust temperature during RDE test
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