47 MM PM FILTER HOLDER WITH REAL-TIME PARTICLE DETECTION
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Introduction Measurements

Particle mass (PM) emissions from vehicles and other combustion
sources are commonly measured by weighing the particles collected on
a 47 mm filter.

' Total of 88 test cycles at Ford RIC: (10 * EPA75, 40 * US06, 4 * 4BagF TP, 34 * NEDC)
' 8 different gasoline vehicles: 7 GTDI, 1 PFI ranging from about 0.1 to 5 mg/mile
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91 HF47 and room temperature sampling from CVS tunnel
1’

" Instruments: Dekati eFilter, Dekati DMM-230, Gravimetric PM measurement, AVL CPC,
AVL MSS, TSI EEPS

The method is laborious, it doesn’t provide any real-time information on
when the particles were produced and with current low-emitting vehicles
its uncertainty and test-to-test variation is relatively high compared to
other PM measurement methods. However, gravimetric method is still
the basis of all PM mass emission regulations.

Results and discussion
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Figure 2. eFilter™ operation principle and components

[

Y 2

O1
S2 |

e )
: ' HV source ( h
i Charger : | Touch
1 | I | I
T screen
L Tree 1 cPU Rl )
|| FG-Filter |! 1 Memory card
1 I
! | Electrometer
L= —r—— USB
3w-Valve |e
Pump LI-Battery
Flow sensor
\_ J
Exhaust outlet
[ dzy Rl Kf FyR 9&al [dzygl =

Figure 6. Vehicle tests: effect of vehicle, cycle type and PM volatile fraction

Conclusion

91 A new gravimetric PM filter holder provides both standard gravimetric PM result and real-
time information proportional to PM (solid+volatile) accumulation to a filter

9| Filter holder integrated miniature diffusion charger provides repeatable, fast and sensitive
signal about PM emission in different phases of the drive cycle

1| Diffusion charger response remains stable over long periods of time, with different vehicle
and cycle types

9| eFilter, DMM or MSS real-time signal is more repeatable and more sensitive than gravimet-
ric weighing result at low emission levels
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