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@ | INTRODUCTION ]

1. It is known now that measured particle emissions are
influenced by dilution conditions on an engine test
bed. Therefore, particle number emission measured §//
from vehicles driven on the road with real dilution %
will be useful in the emission control and health i
study. { }

2. Three-way catalyst (TWC) and oxidation catalyst -f f' { |
(OC) are widely used on petrol and diesel vehicles.  §#f
However, there is little information on the

evaluation of the efficiency of the catalysts on " ‘i {
reducing particle emissions in different driving 1l
modes on the road. |

3. This paper presents the development and validation ’ _'
of a novel and simple method of measuring particle i
emissions from vehicles driven on the road, and the  §77]
application of the method to the investigation of
particle emissions from 12 in-use diesel and petrol
vehicles.
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Procedures of Measurement
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1. Place Condensation Particle Counter (CPC), and  Ji|
Ultrafine Condensation Particle Counter i
(UCPC) and CO2 analyser in the downwind of a i
quite road where there is no interference from
local emissions.

2. Driving a test vehicle in a required driving mode
and speed passing the instruments.

3. If the instrument response is sufficiently fast, 4

particle number emission from the passing f:‘{
vehicle can be estimated by using CO2 as a Bt |
- - - - | ,‘
dilution ratio index. i
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1. Estimation of dilution ratio
For a stoichiometric and complete combustion, one can write,

CyHy + (X + y/4) O, +3.76 (x + yi4) N, —> x CO, + (v/2) HLO +3.76 (x + /N, (1)

2r
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& x10° (ppm) (2)

Considering the 2. = 1.1 - 6.0 for diesel engine and 0.68 - 1.22 for petrol
engine, the corrected CrawCo2 18

Crawcoz2=0.75-1.28 x 10° ppm for petrol  (4)

Crawcoz2= 0.24-1.25 x 10° ppm for diesel  (5)

DR = (CrawCO2 — CplumeC02) / (CplumeCO2 — CbkCO2)

~ CrawCO2 / (CplumeCO2 — CbkCOz2) (6) A58
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2. Particle number emission rate 1

For a given mileage fuel ratio, particle number emission per km can be ‘i
estimated from equations (1), (6) and the measurement of particle number [ |

concentration. T

































