LigTech /VET1 /TTM / AFHB '08 Fig. 09

comparison of emissions
with / without DPF LigTech
engine: Liebherr D 934 S AG; fuel: ulsd (S<10 ppm)
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LigTech /VET1 /TTM / AFHB '08 Fig. 10-1

opacity at free acceleration

with / without DPF LigTech
engine: Liebherr D 934 S AG6; fuel: ulsd (S<10ppm)
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LigTech /VET1 /TTM / AFHB '08

Fig. 10-2

NanoMet parameters at free acceleration

with / without DPF LigTech
engine: Liebherr D 934 S AG6; fuel: ulsd (S<10ppm)
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LigTech /VFT1/TTM / AFHB '08 Fig. 11

SMPS - size spectra
with / without DPF LigTech - new
engine: Liebherr D 934 S AG6; fuel: ulsd; op 5: 1400 rpm / 680 Nm
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LigTech /VFT1/TTM / AFHB '08 Fig. 12

SMPS - size spectra
with / without DPF LigTech - new
engine: Liebherr D 934 S AG6; fuel: ulsd; op 7: 1400 rpm / 340 Nm
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LigTech /VFT1/TTM / AFHB '08 Fig. 13

SMPS - size spectra
with / without DPF LigTech - new
engine: Liebherr D 934 S AG6; fuel: ulsd; op 3: 2000 rpm / 250 Nm
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LigTech /VFT1/TTM / AFHB '08 Fig. 14

SMPS - size spectra
with / without DPF LigTech - new
engine: Liebherr D 934 S AG6; fuel: ulsd; op 1: 2000 rpm /500 Nm
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LigTech /VFT1/TTM / AFHB '08 Fig. 15

SMPS - size spectra
with / without DPF LigTech - new
engine: Liebherr D 934 S AG6; fuel: ulsd; op 5 (rep): 1400 rpm / 680 Nm
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LigTech /VFT1/TTM / AFHB '08

Fig. 16

SMPS - size spectra
with / without DPF LigTech - charged

engine: Liebherr D 934 S AG6; fuel: ulsd; op 7: 1400 rpm / 340 Nm
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LigTech /VFT1/TTM / AFHB '08 Fig. 17

SMPS - size spectra

with / without DPF LigTech - charged
engine: Liebherr D 934 S AG6; fuel: ulsd; op 3: 2000 rpm / 250 Nm
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LigTech /VET1/TTM / AFHB '08 Fig. 18

SMPS - size spectra
with / without DPF LiqTech - regenerated
engine: Liebherr D 934 S AG6; fuel: ulsd; op 5: 1400 rpm / 680 Nm
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LigTech /VET1/TTM / AFHB '08

Fig. 19

SMPS - size spectra
with / without DPF LiqTech - regenerated

engine: Liebherr D 934 S AG6; fuel: ulsd; op 7: 1400 rpm / 340 Nm

g /f,\\ without DPF 1. sample
2 2.8E+8 '\“\ — — — 2. sample []
S’ \ ------ 3. sample
S 2.1E+8
=
©
5 1.4E+8 -
@
S 7.0E+7 -
(&S]
c
o \
©  0.0E+0 +— f +—t
10 100 1000
diameter [nm]
¢~  B6.5E+5 1
5 | with DPF 3. sample
5: 5.2E+5 || 5. sample H
2 l . sample
T 3.9E+5 ]
= I
©
5 26645 |
g
% 1.3E+5 -
[S]
5
© 0.0E+0
10 1000
diameter [nm]
1
penetration
0.1+
c
e
S 0.01 +
()
c
()
] M
0.001 N
0.0001 +— +—
10 100 1000
diameter [nm]

LigTech_SMPS_reg_VFT1.xls

AFHB / Matter Engineering AG




LigTech /VET1/TTM / AFHB '08

Fig. 20

SMPS - size spectra

with / without DPF LiqTech - regenerated
engine: Liebherr D 934 S AG6; fuel: ulsd; op 3: 2000 rpm /250 Nm
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LigTech /VET1/TTM / AFHB '08 Fig. 21

SMPS - size spectra

with / without DPF LiqTech - regenerated
engine: Liebherr D 934 S AG6; fuel: ulsd; op 1: 2000 rpm /500 Nm
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LigTech/VFT1/TTM / AFHB '08 Fig. 22

SMPS - size spectra
with / without DPF LiqTech - regenerated
engine: Liebherr D 934 S AG6; fuel: ulsd; op 5 (rep): 1400 rpm / 680 Nm
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LigTech /VET1/TTM / AFHB '08

Fig.23

integrated counts of particles in the size spectrum 20-300 nm
with / without DPF LigTech
engine: Liebherr D 934 S AG; fuel: ulsd (S<10 ppm)
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*): not measured

concentration [cm™]

ODPF new

[ DPF charged

EDPF regenerated

E without DPF

1.0E+8

1.0E+7 A

1.0E+6

1.0E+59 1

1.0E+4 A

1.0E+3

1.0E+2 A

1.0E+1

op7

op3

opl

op 5 (1)

1400 rpm 1400 rpm 2000 rpm 2000 rpm 1400 rpm

680 Nm 340 Nm 250 Nm 500 Nm 680 Nm

LigTech_PC- PMFE_VFT1.xls AFHB




LigTech /VET1/TTM / AFHB '08 Fig. 24-1

integrated counts of particles in different size spectra
with / without DPF LigTech

engine: Liebherr D 934 S AG6; fuel: ulsd (S<10 ppm)
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LigTech /VET1/TTM / AFHB '08 Fig. 24-2

integrated counts of particles in different size spectra
with / without DPF LigTech

engine: Liebherr D 934 S AG6; fuel: ulsd (S<10 ppm)
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LigTech /VET1/TTM / AFHB '08 Fig. 24-3

integrated counts of particles in different size spectra
with / without DPF LigTech

engine: Liebherr D 934 S AG6; fuel: ulsd (S<10 ppm)
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LigTech /VET1/TTM / AFHB '08

Particle Counts Filtration Efficiency (PCFE)* in stationary operation

SNR 277205, Tab. D.5

Fig.

24-4

Filter | Particle | Test- | Particle count| Particle count | Penetration | Filtration | Pressure
status |size range| cycle | concentration | concentration efficiency| loss of
[nm] before filter after filter filter
[-] [%] [mbar]
Integrated
20 - 30 5.216E+06 3.670E+03 | 0.0007036 | 99.93
30 - 40 2.415E+06 3.581E+03 0.001483 99.85
40 - 50 op 2.221E+06 3.943E+03 | 0.0017749 | 99.82
50 - 60 5 2.090E+06 4.977E+03 [ 0.0023811 | 99.76
60 - 80 3.442E+06 1.145E+04 | 0.0033257 | 99.67
80 - 190 7.402E+06 6.036E+04 0.008154 99.18
190 - 300 1.378E+06 1.907E+04 | 0.0138439 | 98.62 40 |
Integrated
20 - 30 7.264E+06 2.661E+03 | 0.0003663 | 99.96
30 - 40 2.329E+06 1.868E+03 | 0.0008023 | 99.92
40 - 50 op 2.043E+06 2.131E+03 | 0.0010429 | 99.90
50 - 60 7 1.853E+06 2.044E+03 | 0.0011032 | 99.89
60 - 80 2.926E+06 3.028E+03 | 0.0010349 | 99.90
80 - 190 5.621E+06 9.573E+03 0.001703 99.83
190 - 300 6.251E+05 1.751E+03 | 0.0028005 | 99.72 20 |
S Integrated
= 20 - 30 6.654E+06 4.883E+03 [ 0.0007338 [ 99.93
o 30 - 40 4.465E+06 3.873E+03 | 0.0008673 | 99.91
§) 40 - 50 op 3.819E+06 3.446E+03 | 0.0009023 | 99.91
o 50 - 60 3 3.270E+06 2.750E+03 0.000841 99.92
o 60 - 80 4.845E+06 3.737E+03 | 0.0007712 | 99.92
% 80 - 190 6.975E+06 6.513E+03 | 0.0009338 | 99.91
! 190 - 300 3.704E+05 3.124E+02 | 0.0008436 | 99.92 30 |
Integrated
20 - 30 7.324E+06 4.036E+03 0.000551 99.94
30 - 40 3.704E+06 3.721E+03 | 0.0010046 | 99.90
40 - 50 op 3.004E+06 2.881E+03 0.000959 99.90
50 - 60 1 2.545E+06 2.549E+03 | 0.0010018 | 99.90
60 - 80 3.679E+06 3.116E+03 | 0.0008471 | 99.92
80 - 190 5.593E+06 5.391E+03 | 0.0009639 | 99.90
190 - 300 4.768E+05 6.092E+02 | 0.0012779 | 99.87 70 |
Integrated
20 - 30 5.805E+06 2.680E+03 | 0.0004618 | 99.95
30 - 40 2.449E+06 2.870E+03 0.001172 99.88
40 - 50 op 2.195E+06 3.736E+03 0.001702 99.83
50-60 | 5(r) [ 2.073E+06 3.537E+03 | 0.0017066 | 99.83
60 - 80 3.546E+06 9.216E+03 0.002599 99.74
80 - 190 7.621E+06 4.873E+04 0.006395 99.36
190 - 300 1.389E+06 1.558E+04 | 0.0112182 | 98.88 30 |

*) often used in VERT a german abbreviations (PZAG)
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