LA A7FEEE A, A 198, A9F, pp. 40~46(2020.09) ISSN 1598-6721(Print)
Journal of the Korean Society of Manufacturing Process Engineers, Vol. 19, No. 9, pp. 40~46(2020.09) ISSN 2288-0771(Online)

https://doi.org/10.14775/ksmpe.2020.19.09.040

SRSZIISHAILY S 0| S8 CIMAIS R ojoizzs
A

AL, ALY, 2F

1
TEMED 7| AA AR OIS RIS AR, TR FEHé—.*?_J 7| A A L 0|2 AtS RS St

= S =

A Study on the Performance of Soot Probe of Diesel Vehicles
using Free Acceleration Mode Method

Jae-Yeol Kim", 1l-Seok Chae™, Hoo-suk Oh™"*
*Schoo! of Mechanical System & Automotive Engineering, Chosun University
**Dept. of Mechanical System Engineering, Graduate School of Chosun University

**Dept. of Automobiles engineering, Chosun College of Science and Technology
(Received 15 June 2020; received in revised form 22 June 2020; accepted 06 July 2020)

ABSTRACT

Inspection of vehicle systems is regularly performed by the state to ensure the emission status and the
safety of vehicles. Thereby, the safety and quality of life can be improved by reducing green-house gases
and fine dust, which are the main causes of vehicle defects and air pollution. This study analyzed the soot
measuring probes used in the free acceleration mode method, at no-load condition, looking at the efficiency
of a probe to measure soot emissions from diesel vehicles.

In this study, a technique that can improve the inhalation efficiency of the probe over the (a) probes and
the improved (b) probes was applied to probes (c). Probe (c) involves a structure designed close to the
center of the circumference of the exhaust pipe. Results showed that the suction efficiency was improved by

adding a variable center unit.

Key Words : Free Acceleration Test Mode(=7H5ZAAL 2 E), Exhaust Efficiency(H{7|=Z &), Soot Measurement
Probe(0id 5 Z=ZH)
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Fig. 1 Schematic of development probe
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Fig. 2 Car inspection system configuration diagram
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Table 1 Measuring conditions

Item Measuring conditions
How to measure Lug-down 3 mode
Ambient temperature

10~35
()
Atmospheric humidity ~
%) 45~175
Atmospheric pressure 1013
(kpa) '
Comprehensive
Place of measurement automobile inspection
center

Table 2 Specifications of experimental vehicle

Item 350,000 km engine
Model Starex
Displacement (cc) 2,476
Number of cylinder 4
Maximum output (ps) 103
Rated speed (rpm) 3800
Fuel Diesel
First registration date 2000
Vehicle weight (kg) 1,945
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Fig. 7 Soot concentraion changes of exisiting probe
and improved probes at 70 degrees
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Fig. 8 Soot concentraion changes of exisiting probe
and improved probes at 90 degrees
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Fig. 9 Gas temperature changes of exisiting probe
and improved probes at 70 degrees
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Fig. 10 Gas temperature changes of exisiting probe
and improved probes at 90 degrees

x ﬂ
(6 32 JIN'
HU ol 10 o &

gk ZA3o|H, Fig. 97 Fig. 102 259
475 ®o] F3 Atk Fig 7°lA& 712
ZEH@@)e WMATFYZF] 83~10.0%7F &%
o, A SAHZZH(b)NAE 94~13.4%, 7 HL
ZZH()NAE 84~120%2 /AP mid =H

Ho] mld FYFo] 7|E vd SHZEERG 7
ZF H 292%} 16.5% A= FFEE AS A3
gom, Fig. 8dlAE 7€ SHEZZBG)E WdF
Aol 1.9-32%7F FR=HALH, NH SHERER
OANME  63~8.6%, 7MA  SAHZZH()NAME
8.2~10.2%= 7HA= uHod Zz@; .q W Y

__(c)— 7HH %—ZJEEP_(b)EE}E 7t =7} 3l
ZANAE 30WAE FHEE A FA @ 5
AATH.

QSAHIEHE ZZH

= q7l W HEw
Ao ATE FASA Rem, HFAZIRE
w713 e 28 YU YFEAT A
guo) gxs BEow o Axe) FATY} &
HEQYL, (FAZZEE W7|H sdelq Tn
Q77 S5l ol Asle] FATI W7 H Sl
ARl FUTI FHHE AL & 5 ATk

A9 ARE & F Jxo] AHB (@Z=n)
7teel Wslyl 248 J)E U 24 zzneg
FATI FEe BrEo] FYAE ANHYL
O o)

— 44 —



AAE, ALY, 254 F=7AZS A A19d, A&

= Fig. 7% 8914 RE A
2ol 705, 0% 1 BFoA 7|Z2Z2H )%} 7|

AZ2H(b)NM = =2 Hs7h IR, A=

ZHNAe & Hie AAR 34CAHE =7
ZAHE AL 24 & F Ak
6. d B
FREF7HEHAANH S o] 88 HAAEA wfd
=4S A% vd 4 Z2H| A% AT g3
ot 2E ZES AU
705 2 FReE7HE WA idE
®), (A FHZ=H FAH I FAEE
ol FEL & & ANtk
Wrlg B4 % A4=7t E45% vd AR
T4 o AV WHoeR A9exn FUEE
b4

RE =S} e HAAE ZEH Zo] uj7]
I S Hojux] & Asy] Wi &
Adag 2 840 4ES & 5 AU

REFERENCES

. Jo, H. S, Sim, J. I, Kim, J. R., “Quantitative
Effectiveness Analysis of Vehicle Inspection,”
Journal of Korean Society of Transportation Vol.
25, No. 3, pp. 65-74, 2007.

Jin, K. S, Lee, C. H, “A Study on the
Characteristics of Smoke Emissions from Heavy
Duty  Diesel Chassis
Dynamometer,” Journal of the Korean Society of
Safety, Vol. 24, No. 4, pp. 1-10, 2009.

. Yi, C. S, Lee, T. E, Lee, C. W., “Numerical
analysis of the Internal Flow of 8kW Grade

Diesel Generator Muffler,” Journal of the Korean

Vehicles Using a

Society of Manufacturing Process Engineers, Vol.
17, No. 3, pp. 45-50, 2018.

4. Kim, T. H., Lee, C. W., “A Comparative Study
on Engine Performance and Exhaust Emission
Characteristics of Response Power 150HP &
240HP Turbocharged Marine Diesel Engine,”
Journal of the Korean Society of Manufacturing
Process Engineers, Vol. 12, No. 1, pp. 43-51,
2013.

5. Sim, H. S., Jun, J. H.,, “A Design for Water
Cooling of a Marine Diesel Engine with

Verification of Improvement,” Journal of the

Process
Engineers, Vol. 15, No. 6, pp. 58-63, 2016.

6. Yang, Y. J, “Study on Simulation of Fuel

Injection Nozzle for Marine Medium Speed

Korean  Society of Manufacturing

Diesel Engine,” Journal of the Korean Society of
Manufacturing Process Engineers, Vol. 12, No. 3,
pp. 41-47, 2013.

7. Sim, H. S., Lee, M. K., Lee, K. Y., “A
Development Study on an Engine Control Module
of an Electronic Marine Diesel Engine,” Journal
of the Korean Society of Manufacturing Process
Engineers, Vol. 14, No. 5, pp. 134-140, 2015.

8. Yi, C. S, Jeong, I. G., Suh, J. S., Park, C. D.,
Jeong, K. Y., “A Numerical Analysis on Flow
Uniformity of SCR Reactor for 5,000PS Grade
Marine Engine,” Journal of the Korean Society of
Manufacturing Process Engineers, Vol. 11, No. 6,
pp. 28-35, 2012.

9. Y1 C. S, Lee, C. W., “A Study on the Exhaust
Gas After Treatment for Small Ship,” Journal of
the Korean Society of Manufacturing Process
Engineers, Vol. 16, No. 3, pp. 76-81, 2017.

10. Kim, T. J., Hong, S. 1., “Study of the effect of
cleaning the intake manifold on common rail
diesel engine and exhaust gases,” Journal of the
Korea Academia-Industrial cooperation Society,
Vol. 15, No. 10, pp. 5912-5918, 2014.

12. Kang, H. J, Kim, T. J,“Study on the

Exhaust

accordance with the Intake Manifold and Fuel

Characteristics of Emissions in

Injector Maintenance of the Electronic Control

— 45 —



TRAFAEAAPEE S ol AATA) AZEE Aol B AT . A ANBREA A197, Aoz

Diesel  Engine,” Journal of the Korea
Academia-Industrial cooperation Society, Vol. 17,
No. 9, pp. 196-205, 2016.

13. Kim, Y. J, Park, K. S, “A Study of the
Opacity Correlation Factor between the Filtration
Type and Light Extinction Type Diesel Smoke
Meters,” Transactions of the Korean Society of
Automotive Engineers, Vol. 15, No. 5, pp.
146-152, 2007.

14. Chae, I. S, Kim, S. Y., Kim, J Y,
“Improvement of Soot Probe Efficiency for
Automative Emission Measurement.”, Journal of
the Korean Society of Manufacturing Process
Engineers, Vol. 18, No. 8, pp.74~81, 2019.

15. Chae, 1. S, Kim, E. J., Kim, J. Y., “Improving
Diesel Car Smoke Measurement  Probe
Performance of Diesel Cars Using Hole Position”,
Journal of the Korean Society of Manufacturing
Process Engineers, Vol. 19, No. 1, pp.29~35,
2020.

— 46 —





