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AZMOON SANAT ARVIN DP F2015092/1

DPFs” Operation Results Overview

Vehicle ID DPF Producer Company Operation Status Operation Status

Sep/01/2015 Sep/16/2015

Seo/15/2015 Sep/30/2015

78514 (line 4) HJS 01
(Passive system with FBC)
78515 (line 4) Dinex_01 2 2
(Passive system with FBC)

33572 (line 2) HJS_03 2 2

(Active system with FBC - Electrical
Heater)

85476 (line 10) HJS_04 2 2
(Passive system with FBC)

Status Number ‘ Operation Status Description

DPF defect, black smoke, holesin the filterelement
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Document Number: DPF2015091/1
Date: 11/0ct/2015

Overall Information

Tablel- Overall Information

Vehicle plate number

78514

CPKdata loggernumber

LN: 001496, DN: 1914, Sim +989218355923

Bus line

Number4 (south to north bus line)

Bus Terminals

Tehran South Bus Terminal - Park Way Bus Terminal

Total path distance

22.8 km

DPF producer company

HJS_01 (Passive system with FBC)

Installation date

10/Sep/2014

Report period

01/Sep/2015 — 15/Sep/2015 (fifteen days)

K value - DPF upstream

1.60 [1/m]

K value — DPF downstream

0.02 [1/m]

Table 2- DPF Maintenance History

Filter maintenance date

DPF core was cleaned on Jun 13,

Dosing status

Dosing value has been kept constant from installation
date until now.

All right reserved by ASA company —confidential no passingto third parties.
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Date: 11/0ct/2015

Table 3- Fuel and Additive Consumption Information

Bus mileage (from DPF installation date) 56321 km

Bus mileage overthe period 2929 km

Working days overthe period 14 days

Stop days 1 day

Data logger working days 14 days

Working hours overthe period 231 hours 34 minutes

Average working hours per day (including stop days) 15 hours 26 minutes

Bus average speed 12.65 km/hr

idle speedtime toall workingtime ration 46.63 %

Total Bus fuel consumption overthe period 1645 lit

Fuel consumption perhour 7.1 lit/hr

Average fuel consumption 0.56 lit/km

Total Bus additive consumption overthe period 0.74 lit

Average additive consumption 252 cc/km

Additive consumption to fuel ration 450 cc/1000lit
2

All right reserved by ASAcompany —confidential no passingto third parties.
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- lu Date: 11/Oct/2015

AZMOON SANAT ARVIN

Temperature, Pressure and Engine Speed Overview

Pressure(mbar)
150<= p <200
0.36% 100<= p <150
P >= 200 1.75%
0.03%
B P >=200
150 <= p <200
M 100<=p< 150
p <100
p <100
97.86%

Figure 1- Pressure distribution over the working hours

Temperature(C')

BT >=400
0<=T<200

27% <400 M 350<=T< 400
M 300 <= T< 350
M 250 <= T< 300
1 200<=T< 250

0<=T<200

Figure 2-Temperature distribution over the working hours

All right reserved by ASA company —confidential no passingto third parties.




Document Number: DPF2015091/1
Date: 11/0ct/2015

N >= 2000
1.15%

N <815
55.83%

~_815<= N< 1000

1500<= N < 2000
8.59%

Engine Speed(rpm)

m N >= 2000

M 1500 <= N < 2000

1000 <=N < 1500
815<=N< 1000
N <815

6.62%

Figure 3- Engine speed distribution over the working hours

Table 4- Mean values

Mean temperature (C)

Mean pressure(mbar)

Mean engine speed(rpm)

274.64

19.32

933

Table 5- Mean values without idling

Mean temperature (C)

Mean pressure(mbar)

Mean engine speed(rpm)

324.62

31.42

1191

Table 6- Max-min values

Max-mintemperature(C)

Max-min pressure(mbar)

Max-min engine speed(rpm)

582-50

243-0

2400-256

4

All right reserved by ASA company —confidential no passingto third parties.




ﬂeq Document Number: DPF2015091/1

Date: 11/0ct/2015

Detailed Pressure Analysis

250
200 |'
]
il i
E 150 |
z
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T (O COTREN PR S
20150803 20150805 201540807 20750809 201540811 201540813 20150815
Date
Figure 4- Pressure distribution over the period
250
200 J'

e

100 ‘i . ]

Pressure [mbar|

TR |‘|.|..“ [T

50

(=

20 40 60 a0 100 120 140 160 1800 200 220
Working time (hour)

Figure 5- Pressure vs. working hours

Notice: backpressure distribution was shown into two diagrams. As obvious infigure 5, stop-
working periods were eliminated and pressure was displayed along working hours.
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Detailed Temperature Analysis
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Figure 6- Temperature distribution over the period
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Figure 7- Temperature distribution over the period
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Date: 11/0ct/2015

400

E.D,D ‘ ||

Upstream Temperature [C')

AL

20 40 &0 a0 00 120 140 1.0 180 200 220
Working time (hour)

Figure 8- Temperature vs. working hours

200

Dowenstream Temperature [

20 40 &0 a0 100 120 140 160 180 200 220
working time (hour)

Figure 9- Temperature vs. working hours
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Date: 11/0ct/2015

Engine Speed Diagrams

2500

2000

1500+

1000+

Engine speed [rpm|

20150803 20150805 201508407 20150894908 2015409-11 20150813 201540815
Date

Figure 10- Engine speed distribution over the period

Engine speed [rpm|

20150803 20150905 20150807 20150908 2015-08-11 2015-09-13 2015-08-15
Date

Figure 11- Engine speed diagram for calculating CPK’s working days

8
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Document Number: DPF2015091/1
Date: 11/0ct/2015

250

200 _,/Jf
B Because of gtop day //
% 150 —
: ﬁ /
£ P
£ 100 H
=

50 7

f/
0 —
20150803 20150805 20150807 20150808 20150811 20150813 201540815
Date

Figure 12- Time diagram for calculating CPK’s working days

Notice: Data logger sampling time can be calculated from Figure 12. The lines parallel with Date

axis show days without data logger data.

Pressure-Engine Speed diagrams

250

200

150

100

Pressure [ mbar|

740

Figure 13- Pressure against engine speed

1240

1740

Engine Speed (rpm)

Notice: Red alarm (pressure>200 mbar) and yellow alarm (200>pressure>150) ranges were

indicated in figure 13.

9
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Pressura [mbar|

Engine Speed [rpm|

0 B0 100 150 200
Working time (hour)

Figure 14- P, N distribution vs. working hours

Temperature-Engine Speed diagrams

Temperature [C)

B00

240 740 1240 1740 2240
Engine Speed (rpm)

Figure 15- Temperature against engine speed

10
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Date: 11/0ct/2015

3
SO

s 8

L Lt B LA

g

Temperatura [C)

T

Engine Speed [rpm|

‘warking time (hour)

Figure 16- T, N distribution vs. working hours

Filter Operation Analysis

e Asdepicted inFigure 1, only 0.03% of total working time pressure is above 200 mbar
and 0.39% above 150mbar.

e Figure 2 displays flow temperature before the DPF. It can be obviously observed that
15% of total working time temperature is above 400 °C and 25% above 350°C. This high
temperature distribution is one of the important factors for filter excellent operation
during the period.

Excellent ® Good [
Filter operation status
Maintenance required [ Failedd
11
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Document Number: DPF2015092/1
Date: 11/0ct/2015

Overall Information

Tablel- Overall Information

Vehicle plate number

78514

CPKdata loggernumber

LN: 001496, DN: 1914, Sim +989218355923

Bus line

Number4 (south to north bus line)

Bus Terminals

Tehran South Bus Terminal - Park Way Bus Terminal

Total path distance

22.8 km

DPF producer company

HJS_01 (Passive system with FBC)

Installation date

10/Sep/2014

Report period

16/Sep/2015 — 30/Sep/2015 (fifteen days)

K value - DPF upstream

1.60 [1/m]

K value — DPF downstream

0.02 [1/m]

Table 2- DPF Maintenance History

Filter maintenance date

DPF core was cleaned on Jun 13,

Dosing status

Dosing value has been kept constant from installation
date until now.

All right reserved by ASA company —confidential no passingto third parties.
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Date: 11/0ct/2015

Table 3- Fuel and Additive Consumption Information

Bus mileage (from DPF installation date) 59805 km

Bus mileage overthe period 3484 km

Working days overthe period 14 days

Stop days 1 day

Data loggerworking days 14 days

Working hours overthe period 184 hours 8 minutes

Average working hours per day (including stop days) 12 hours 16 minutes

Bus average speed 18.92 km/hr

idle speedtime toall workingtime ration 50.47 %

Total Bus fuel consumption overthe period 2089 lit

Fuel consumption perhour 11.34 lit/hr

Average fuel consumption 0.6 lit/km

Total Bus additive consumption overthe period 0.9 lit

Average additive consumption 257 cc/km

Additive consumptiontofuel ration 430 cc/1000lit
2
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AZMOON SANAT ARVIN

Temperature, Pressure and Engine Speed Overview

Pressure(mbar)
150<= p <200
p>=200__ 927% \ 100<= p <150
— 7N\
0.00% 1.38%
HpP>=200
150 <= p <200
M 100<=p< 150
p <100
p <100
98.35%

Figure 1- Pressure distribution over the working hours

Temperature(C')

< 400 BT >=400

0<=T<200 B 350<=T< 400

35% T<350 M300<=T<350
M 250<=T< 300
" 200<=T< 250

0<=T<200

Figure 2-Temperature distribution over the working hours

All right reserved by ASA company —confidential no passingto third parties.
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N >= 2000 1500<= N < 2000
1.46% 6.64%

N <815
59.22%

815<= N< 1000
7.00%

Engine Speed(rpm)

m N >= 2000

M 1500 <= N < 2000

1000 <=N < 1500
815<=N< 1000
N <815

Figure 3- Engine speed distribution over the working hours

Table 4- Mean values

Mean temperature (C)

Mean pressure(mbar)

Mean engine speed(rpm)

259.96

17.39

877

Table 5- Mean values without idling

Mean temperature (C)

Mean pressure(mbar)

Mean engine speed(rpm)

318.36

29.49

1171

Table 6- Max-min values

Max-mintemperature(C)

Max-min pressure(mbar)

Max-min engine speed(rpm)

618-50

210-0

2352-256

4
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Date: 11/0ct/2015

Detailed Pressure Analysis
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Date
Figure 4- Pressure distribution over the period
250
200
; N I
7 | | |
100
i
I|I ! |
rw | ’I | H |‘l|”|”| ']pl\lMlI |11| il

J.-I‘-..

Bl il SR
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".*.n'orklng time (hour)

Figure 5- Pressure vs. working hours

Notice: backpressure distribution was shown into two diagrams. As obvious infigure 5, stop-
working periods were eliminated and pressure was displayed along working hours.
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Detailed Temperature Analysis

200

GO0

400

Upstream Temperatura [C']
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Date

Figure 6- Temperature distribution over the period

400
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Downstream Temperature [C)
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Date

Figure 7- Temperature distribution over the period
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Date: 11/0ct/2015

Document Number: DPF2015092/1
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Figure 8- Temperature vs. working hours
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Figure 9- Temperature vs. working hours
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Engine Speed Diagrams
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Figure 10- Engine speed distribution over the period
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Figure 11- Engine speed diagram for calculating CPK’s working days

8

All right reserved by ASA company —confidential no passingto third parties.




nen

Document Number: DPF2015092/1
Date: 11/0ct/2015

200
Berause of stpp day /___,
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<
=

50 —

—
0

20150818 201508-20  2015-08-22  2015-08-24

Diate

20150826 2015-08-28  2015408-30

Figure 12- Time diagram for calculating CPK’s working days

Notice: Data logger sampling time can be calculated from Figure 12. The lines parallel with Date

axis show days without data logger data.

Pressure-Engine Speed diagrams

250

200

150

100

Pressure [ mbar|

740

1240

Engine Speed (rpm)

Figure 13- Pressure against engine speed

Notice: Red alarm (pressure>200 mbar) and yellow alarm (200>pressure>150) ranges were
indicated in figure 13.
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Figure 14- P, N distribution vs. working hours

Temperature-Engine Speed diagrams

Temperature [C')

200

GO0

740 1240
Engine Speed (rpm)

1740 2240

Figure 15- Temperature against engine speed

10

All right reserved by ASAcompany —confidential no passingto third parties.




ﬂeq Document Number: DPF2015092/1

Date: 11/0ct/2015

Temperatura [C']
b
[t
T

“1 T R

0= 28003
2000 | IJ il 1 i ||| il 1l TN |

1500+
1000
500

Engine Spaad [rpm|

0 20 40 60 a0 100 120 140 60 180
Wwarking time (hour)

Figure 16- T, N distribution vs. working hours

Filter Operation Analysis

e As depicted in Figure 1, pressure above 200 couldn’t be observed and only 0.27% of
total working time preesure is above 150mbar.

e Figure 2 displays flow temperature before the DPF. It can be obviously observed that
13% of total working time temperature is above 400 °C and 21% above 350°C. This high
temperature distribution is one of the important factors for filter excellent operation
during the period.

Excellent ® Good [
Filter operation status
Maintenance required [1 Failedd
11
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Vehicle plate number

85423

Bus line

Number 4 (south to north bus line)

DPF producer company

HJS_02 (active system with FBC — electrical heater)
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Date: 11/0ct/2015

Overall Information

Tablel- Overall Information

Vehicle plate number

85423

CPKdata loggernumber

LN: 001505, DN: 2001, Sim Number+989218469621

Bus line

Number4 (south to north bus line)

Bus Terminals

South Bus Terminal - Park Way Bus Tehran Terminal

Total path distance

22.8 km

DPF producer company

HJS_02 (active system with FBC—electrical heater)

Installation date

19/Feb/2015

Report period

01/Sep/2015- 15/Sep/2015 (fifteen days)

K value - DPF upstream

1.78 [1/m]

K value — DPF downstream

0.02 [1/m]

Table 2- DPF Maintenance History

Filter maintenancedate

DPF has been working frominstallation date until now
withoutany cleaning.

Dosingstatus

until now.

All right reserved by ASA company —confidential no passingto third parties.

Document Number: DPF2015091/1

Dosingvalue has been kept constant from installation date
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Date: 11/0ct/2015

Table 3- Fuel and Additive Consumption Information

Bus mileage (from DPF installation date) 33957 km

Bus mileage overthe period 2140 km

Working days overthe period 11 days

Stop days 4 days

Data logger working days 11 days

Working hours overthe period 157 hours 23 minutes

Average working hours per day (including stop days) 10 hours 29 minutes

Bus average speed 13.6 km/hr
idle speedtime toall workingtime ration 52.4 %
Total Bus fuel consumption over the period 1306 lit
Fuel consumption perhour 8.3 lit/hr
Average fuel consumption 0.61 lit/km
Total Bus additive consumption overthe period 0.650 lit
Average additive consumption 305 cc/km
500 cc per 1000 lit
Additive consumption to fuel ration (batch dosing with tank level)
2
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AZMOON SANAT ARVIN

Temperature, Pressure and Engine Speed Overview

150 <= p <200 Pressure(mbar)
P >= 200 000%

0.00% 100<= p <150
7 0s0%

HPp>=200

150<=p <200
M 100<=p< 150
p <100

p <100
99.50%

Figure 1- Pressure distribution over the working hours

Temperature(C')

BT >=400

0<=T<200 <400 ® 350<=T< 400

0,
32% B 300<=T< 350
B 250<=T< 300
1200<=T< 250

0<=T<200

Figure 2-Temperature distribution over the working hours
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Document Number: DPF2015091/1
Date: 11/0ct/2015

N >= 2000 1500<= N < 2000
0.04% 5.52%
1000<= N < 1500
26.55%
N <600
52.44%
600<= N<
1000
15.45%

Engine Speed(rpm)

m N >= 2000

M 1500 <= N < 2000
1000 <=N < 1500
600 <= N< 1000
N <600

Figure 3- Engine speed distribution over the working hours

Table 4- Mean values

Mean temperature (C)

Mean pressure(mbar)

Mean engine speed(rpm)

273.09

12.3

826

Table 5- Mean values without idling

Mean temperature (C)

Mean pressure(mbar)

Mean engine speed(rpm)

341.27

24.42

1135

Table 6- Max-min values

Max-mintemperature(C)

Max-min pressure(mbar)

Max-min engine speed(rpm)

674-50

135-0

2112-256

4
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Detailed Pressure Analysis
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Figure 4- Pressure distribution over the period
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Figure 5- Pressure vs. working hours

Notice: backpressure distribution was shown into two diagrams. As obvious in figure 5, stop-
working periods were eliminated and pressure was displayed along working hours.

5
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Detailed Temperature Analysis
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Figure 6- Temperature distribution over the period
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Figure 7- Temperature distribution over the period
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Document Number: DPF2015091/1
Date: 11/0ct/2015
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Figure 8- Temperature vs. working hours
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Figure 9- Temperature vs. working hours
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Engine Speed Diagrams

i

201508403 20150805 201508407 20150808 20150811 201540813 201540815

Date

Figure 10- Engine speed distribution over the period
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Figure 11- Engine speed diagram for calculating CPK’s working days
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Figure 12- Time diagram for calculating CPK’s working days

Notice: Data logger sampling time can be calculated from Figure 12. The lines parallel with Date
axis show days without data logger data.

Pressure-Engine Speed diagrams
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Figure 13- Pressure against engine speed
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Figure 14- P, N distribution vs. working hours

Temperature-Engine Speed diagrams
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Figure 15- Temperature against engine speed
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Figure 16- T, N distribution vs. working hours

Filter Operation Analysis

e Asdepicted infigure 1, pressure above 150 mbar wasn’t observed during this period.

e Figure 2 displays flow temperature distribution for DPF’s upstream. It can be obviously
observed that 16% of total working-time temperature is above 400 °C and 25% above
350°C.

e This vehicle operates in line 4, so due to path characteristic of this line, engine operates
in high speed.

Excellent ® Good O

Filter operation status
Maintenance required [ Failedd

11
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Date: 11/0ct/2015

Overall Information

Tablel- Overall Information

Vehicle plate number

85423

CPKdata loggernumber

LN: 001505, DN: 2001, Sim Number+989218469621

Bus line

Number4 (south to north bus line)

Bus Terminals

South Bus Terminal - Park Way Bus Tehran Terminal

Total path distance

22.8 km

DPF producer company

HJS_02 (active system with FBC—electrical heater)

Installation date

19/Feb/2015

Report period

16/Sep/2015- 30/Sep/2015 (fifteen days)

K value - DPF upstream

1.78 [1/m]

K value — DPF downstream

0.02 [1/m]

Table 2- DPF Maintenance History

Filter maintenancedate

DPF has been working frominstallation date until now
withoutany cleaning.

Dosingstatus

until now.

All right reserved by ASA company —confidential no passingto third parties.
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Date: 11/0ct/2015

Table 3- Fuel and Additive Consumption Information

Bus mileage (from DPF installation date) 36760 km
Bus mileage overthe period 2803 km
Working days overthe period 13 days
Stop days 2 days
Data logger working days 12 days

Working hours overthe period

170 hours 36 minutes

Average working hours per day (including stop days)

11 hours 24 minutes

Bus average speed 17.8 km/hr
idle speedtime toall workingtime ration 52.67 %
Total Bus fuel consumption over the period 1433 it
Fuel consumption perhour 9.1 lit/hr
Average fuel consumption 0.51 lit/km
Total Bus additive consumption overthe period 0.730 lit
Average additive consumption 260 cc/km

Additive consumptiontofuel ration

510 cc per 1000 lit
(batch dosing with tank level)

Notice: As depicted on figure 12, data logger didn’t sample on 29" and 30" Sep. Also 30" was stop days,

so one day average working hours were added to total working hours.
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Document Number: DPF2015092/1
Date: 11/0ct/2015

Temperature, Pressure and Engine Speed Overview
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Figure 1- Pressure distribution over the working hours
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Figure 2-Temperature distribution over the working hours
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15%

1000<= N < 1500

Engine Speed(rpm)

m N >= 2000

M 1500 <= N < 2000
1000 <=N < 1500
600 <= N < 1000
N <600

Figure 3- Engine speed distribution over the working hours

Table 4- Mean values

Mean temperature (C)

Mean pressure(mbar)

Mean engine speed(rpm)

257.84

14.78

834

Table 5- Mean values without idling

Mean temperature (C)

Mean pressure(mbar)

Mean engine speed(rpm)

333.71

28.52

1154

Table 6- Max-min values

Max-min temperature(C)

Max-min pressure(mbar)

Max-min engine
speed(rpm)

682-50

159-0

2304-256

4
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Detailed Pressure Analysis
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Figure 4- Pressure distribution over the period
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Figure 5- Pressure vs. working hours

Notice: backpressure distribution was shown into two diagrams. As obvious in figure 5, stop-
working periods were eliminated and pressure was displayed along working hours.
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Detailed Temperature Analysis
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Figure 6- Temperature distribution over the period
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Figure 7- Temperature distribution over the period
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Figure 8- Temperature vs. working hours

200+

Dowenstream Temperature [

20 40 G0 a0 100 120 140
working time (hour)

Figure 9- Temperature vs. working hours
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Engine Speed Diagrams
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Figure 10- Engine speed distribution over the period
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Figure 11- Engine speed diagram for calculating CPK’s working days
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Figure 12- Time diagram for calculating CPK’s working days

Notice: Data logger sampling time can be calculated from Figure 12. The lines parallel with Date

axis show days without data logger data. Data logger had problem on sep 29" and 30" Itis
worth-mentioning Sep 30" also was stop days.

Pressure-Engine Speed diagrams
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Figure 13- Pressure against engine speed
9

All right reserved by ASA company —confidential no passingto third parties.



Document Number: DPF2015092/1
Date: 11/0ct/2015

|..JJ.| “||

||| | I|‘J-|I |I'| M N | hl

Pressure [ mbar|
—_
=
T

Engine Spead [rpm|

TP ']|!H'| B |!'||'l|f’ll "

&0 80 100 120 140

Wworking time (hour)

Figure 14- P, N distribution vs. working hours

Temperature-Engine Speed diagrams

Temperature [C)

200

GO0

240 740

1240 1740 2240
Engine Speed (rpm)

Figure 15- Temperature against engine speed
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Figure 16- T, N distribution vs. working hours

Filter Operation Analysis

o As depicted infigure 1, only 0.01% of time pressure was above 150 mbar during this
period.

e Figure 2 displays flow temperature distribution for DPF’s upstream. It can be obviously
observed that 14% of total working-time temperature is above 400 °C and 22% above
350°C.

e This vehicle operates in line 4, so due to path characteristic of this line, engine operates
in high speed.

Excellent ® Good [
Filter operation status

Maintenance required [ Failedd
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Document Number: DPF2015091/1
Date: 10/0ct/2015

Overall Information

Tablel- Overall Information

Vehicle plate number

78515

CPKdata logger number

LN: 001490, DN: 1954, Sim Number+98000000000

Bus line

Number 4 (south to north bus line)

Bus Terminals

Tehran South Bus Terminal - Park Way Bus Terminal

Total path distance

22.8 km

DPF producer company

Dinex_01(passive system with FBC)

Installation date

22/0ct/2014

Report period

01/Sep/2015 — 15/Sep/2015 (fifteen days)

K value - DPF upstream

1.4 [1/m]

K value — DPF downstream

0.00 [1/m]

Table 2- DPF Maintenance History

Filter maintenancedate

Filter core was changed on 15/Feb/2015.

Dosingstatus

Dosing value was reduced by 70% on March February
15"
( Secondary value/Initial value=0.3)

1
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Date: 10/0Oct/2015

Table 3- Fuel and Additive Consumption Information

Bus mileage (from DPF installation date) 47923 km

Bus mileage overthe period 1876 km

Working days overthe period 11 days

Stop days 4 days

Data logger working days 11 days

Working hours over the period 144 hours 1 minutes

Average working hours per day (including stop days) 9 hours 35 minutes

Bus average speed 13.03 km/hr
idle speedtime toall workingtime ration 51.39 %
Total Bus fuel consumption overthe period 1234 lit
Fuel consumption perhour 8.57 lit/hr
Average fuel consumption 0.66 lit/km
Total Bus additive consumption overthe period 0.330 lit
Average additive consumption 176 cc/km
267 cc per 1000 lit
Additive consumption to fuel ration (continuous dosing)
2
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Document Number: DPF2015091/1
Date: 10/0Oct/2015

Temperature, Pressure and Engine Speed Overview

150<= p <200 Pressure(mbar)
2.69%
P >=200
153% 100<= p <150
5.48%
P >=200
150 <= p <200
M 100<=p< 150
p <100
p< 100
90.30%

Figure 1- Pressure distribution over the working hours

Temperature(C')

T< 400 W T>=400
0<=T<200
30%

B 350<=T< 400
M 300<=T< 350
B 250<=T< 300
1200<=T< 250
0<=T<200

Figure 2-Temperature distribution over the working hours
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Document Number: DPF2015091/1
Date: 10/0Oct/2015
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N <800
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1500<= N < 2000
6.21%

800<= N< 1000
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Engine Speed(rpm)

m N >= 2000

M 1500 <= N < 2000
1000 <=N < 1500
800<=N< 1000
N <800

Figure 3- Engine speed distribution over the working hours

Table 4- Mean values

Mean temperature (C)

Mean pressure(mbar)

Mean engine speed(rpm)

269.28

37.7

848

Table 5- Mean values without idling

Mean temperature (C)

Mean pressure(mbar)

Mean engine speed(rpm)

322.54

64.37

1160

Table 6- Max-min values

Max-min temperature(C)

Max-min pressure(mbar)

Max-min engine speed(rpm)

582-50

318-0

2336-272

4
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Detailed Pressure Analysis
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Figure 4- Pressure distribution over the period
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Figure 5- Pressure vs. working hours

Notice: backpressure distribution was shown into two diagrams. As obvious in figure 5, stop-
working periods were eliminated and pressure was displayed along working hours.
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Detailed Temperature Analysis
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Figure 7- Temperature distribution over the period
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Figure 8- Temperature vs. working hours

200

Dowenstream Temperature [C

10 20030 40 50 60 70 a0 S 100 10 120 130 140
working time (hour)

Figure 9- Temperature vs. working hours
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Engine Speed Diagrams
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Figure 10- Engine speed distribution over the period
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Figure 11- Engine speed diagram for calculating CPK’s working days
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Figure 12- Time diagram for calculating CPK’s working days

Notice: Data logger sampling time can be calculated from Figure 12. The lines parallel with Date

axis show days without data logger data. As depicted in Figure 12, data logger didn’t sample
from Aug 2" until 5™ because of stop days.

Pressure-Engine Speed diagrams
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Figure 13- Pressure against engine speed

Notice: Red alarm (pressure>200 mbar) and yellow alarm (200>pressure>150) ranges were
indicated in figure 13.
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Figure 14- P, N distribution vs. working hours

Temperature-Engine Speed diagrams
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Figure 15- Temperature against engine speed
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Figure 16- T, N distribution vs. working hours

Filter Operation Analysis

e As depicted infigure 1, 1.53% of working time pressure was above 200 mbar and
only 4.22% above 150mbar.

e Figure 2 displays flow temperature distribution for DPF’s upstream. It can be
obviously observed that 13% of total working time, temperature is above 400 °C and
22% above 350°C.

Excellent [J Good W
Filter operation status
Maintenance required [ Failed
11
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Document Number: DPF2015092/1
Date: 10/0ct/2015

Overall Information

Tablel- Overall Information

Vehicle plate number

78515

CPKdata logger number

LN: 001490, DN: 1954, Sim Number+98000000000

Bus line

Number 4 (south to north bus line)

Bus Terminals

Tehran South Bus Terminal - Park Way Bus Terminal

Total path distance

22.8 km

DPF producer company

Dinex_01(passive system with FBC)

Installation date

22/0ct/2014

Report period

16/Sep/2015 — 30/Sep/2015 (fifteen days)

K value - DPF upstream

1.4 [1/m]

K value — DPF downstream

0.00 [1/m]

Table 2- DPF Maintenance History

Filter maintenancedate

Filter core was changed on 15/Feb/2015.

Dosingstatus

Dosing value was reduced by 70% on March February
15"
( Secondary value/Initial value=0.3)

1
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Date: 10/0Oct/2015

Table 3- Fuel and Additive Consumption Information

Bus mileage (from DPF installation date) 48503 km

Bus mileage overthe period 580 km

Working days overthe period 2 days

Stop days 13 days

Data logger working days 2 days

Working hours overthe period 31 hours 52 minutes
Average working hours per day (including stop days) 2 hours 7 minutes
Bus average speed 18.2 km/hr

idle speedtime toall workingtime ration 49.47 %

Total Bus fuel consumption overthe period 325 it

Fuel consumption perhour 10.2 lit/hr
Average fuel consumption 0.56 lit/km

Total Bus additive consumption overthe period - lit

Average additive consumption - cc/km

Additive consumption to fuel ration - ¢c/1000lit

Notice: System worked only three days during this period, so additive consumption measurement was
so hard and unreliable.
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AZMOON SANAT ARVIN

Temperature, Pressure and Engine Speed Overview
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P >= 200 3.00%
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Figure 1- Pressure distribution over the working hours
Temperature(C')
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Figure 2-Temperature distribution over the working hours
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Engine Speed(rpm)
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M 1500 <= N < 2000
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N <800
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Figure 3- Engine speed distribution over the working hours

Table 4- Mean values

Mean temperature (C)

Mean pressure(mbar)

Mean engine speed(rpm)

270.47

39.06

854

Tab

le 5- Mean values without idling

Mean temperature (C)

Mean pressure(mbar)

Mean engine speed(rpm)

320.94

64.45

1149

Table 6- Max-min values

Max-min temperature(C)

Max-min pressure(mbar)

Max-min engine speed(rpm)

574-50

288-0

2112-368

4
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Date: 10/0Oct/2015

Detailed Pressure Analysis
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Figure 4- Pressure distribution over the period
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Figure 5- Pressure vs. working hours

Notice: backpressure distribution was shown into two diagrams. As obvious infigure 5, stop-
working periods were eliminated and pressure was displayed along working hours.
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Detailed Temperature Analysis
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Figure 6- Temperature distribution over the period
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Figure 7- Temperature distribution over the period
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Figure 8- Temperature vs. working hours
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Figure 9- Temperature vs. working hours
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Date: 10/0Oct/2015

Engine Speed Diagrams
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Figure 11- Engine speed diagram for calculating CPK’s working days
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Figure 12- Time diagram for calculating CPK’s working days

Notice: Data logger sampling time can be calculated from Figure 12. The lines parallel with Date
axis show days without data logger data.

Pressure-Engine Speed diagrams
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Figure 13- Pressure against engine speed

Notice: Red alarm (pressure>200 mbar) and yellow alarm (200>pressure>150) ranges were
indicated in figure 13.
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Document Number: DPF2015092/1
Date: 10/0Oct/2015
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Figure 14- P, N distribution vs. working hours

Temperature-Engine Speed diagrams
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Figure 15- Temperature against engine speed
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Date: 10/0ct/2015
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Figure 16- T, N distribution vs. working hours

Filter Operation Analysis

e As depicted infigure 1, 1.76% of working time pressure was above 200 mbar and
only 4.76% above 150mbar.

e Figure 2 displays flow temperature distribution for DPF’s upstream. It can be
obviously observed that 14% of total working time, temperature is above 400 °C and
24% above 350°C.

Excellent [J Good W
Filter operation status
Maintenance required [ Failed
11
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Document Number: DPF2015091/1
Date: 10/Oct/2015

Overall Information

Tablel- Overall Information

Vehicle plate number

78524

CPKdata loggernumber

LN: 001443, DN: 1930,Sim +989218786219

Bus line

Number 4 (south to north Bus line)

Bus Terminals

Tehran South Bus Terminal - Park Way Bus
Terminal

Total path distance

22.8 km

DPF producercompany

PURItech (Passive system with FBC)

Installation date

28/Jan/2015

Report period

01/Sep/2015 — 15/Sep/2015 (fifteen days)

K value — DPF upstream

1.90 [1/m]

K value — DPF downstream

0.02 [1/m]

Table 2- DPF Maintenance History

Filter maintenance date

DPF core was removed on Jul 22" and was cleaned
on Aug 12"

Dosingstatus

Dosingvalue has been kept constant from
installation date untilnow.
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Document Number: DPF2015091/1
Date: 10/Oct/2015

Table 3- Fuel and Additive Consumption Information

Bus mileage (from DPF installation date) 33920 km
Bus mileage overthe period 2493 km
Working days overthe period 14 days
Stop days 1 day
Data logger working days 14 days

Working hours overthe period

175 hours 22 minutes

Average working hours per day (including stop days)

11 hours 41 minutes

Bus average speed 14.2 km/hr
idle speedtime toall workingtime ration -

Total Bus fuel consumption overthe period 1445 |it
Fuel consumption per hour 8.24 lit/hr
Average fuel consumption 0.58 lit/km
Total Bus additive consumption overthe period 0.700 lit
Average additive consumption 280 cc/km

Additive consumptiontofuel ration

485 cc/1000lit

Notice: Due to some technical problem related to data logger, rom data missed. So parameters

like idling speed was left blank.
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ﬂeq Document Number: DPF2015091/1
2 (/4 Date: 10/0Oct/2015

AZMOON SANAT ARVIN

Temperature, Pressure and Engine Speed Overview

Pressure(mbar)
P >= 200 150<= p< 200
2.05% 2.71%
100 <= p <150
4.89%
B P >=200
150 <= p <200

M 100<=p< 150
p <100

p< 100
90.35%

Figure 1- Pressure distribution over the working hours

Temperature(C')

BT >=400

0<=T<200
31%

< 400 M 350<=T< 400
B 300<=T< 350
B 250<=T< 300
1200<=T< 250

0<=T<200

Figure 2-Temperature distribution over the working hours
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Date: 10/Oct/2015

Engine Speed(rpm)

H N >= 2000

M 1500 <= N < 2000
1000 <=N < 1500
H 800<=N< 1000
BN <800

Figure 3- Engine speed distribution over the working hours

Table 4- Mean values

Mean temperature (C) Mean pressure(mbar) Mean engine speed(rpm)

278.27 38.06 -

Table 5- Mean values without idling

Mean temperature (C) Mean pressure(mbar) Mean engine speed(rpm)

Table 6- Max-min values

Max-mintemperature(C) Max-min pressure(mbar) Max-minengine speed(rpm)

750-50 342-0 -

Notice: Due to data logger technical problem, rpm sensor data missed. So engine speed’s
related parameters were left blank.
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ﬂeq Document Number: DPF2015091/1

Date: 10/Oct/2015

Detailed Pressure Analysis
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Figure 4- Pressure distribution over the period
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Figure 5- Pressure vs. working hours

Notice: backpressure distribution was shown into two diagrams. As obvious in figure 5, stop-
working periods were eliminated and pressure was displayed along working hours.
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Date: 10/Oct/2015

Detailed Temperature Analysis
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Figure 6- Temperature distribution over the period
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Figure 7- Temperature distribution over the period

Notice: Temperature 2 sensor was shoving constant value due to data logger problem.
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Document Number: DPF2015091/1
Date: 10/Oct/2015
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Figure 8- Temperature vs. working hours
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Figure 9- Temperature vs. working hours
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ﬂeq Document Number: DPF2015091/1

Date: 10/Oct/2015

Engine Speed Diagrams
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Figure 10- Engine speed distribution over the period
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Figure 11- Engine speed diagram for calculating CPK’s working days
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Date: 10/Oct/2015
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Figure 12- Time diagram for calculating CPK’s working days

Notice: Data logger sampling time can be calculated from Figure 12. The lines parallel with Date
axis show days without data logger data. As depicted in Figure 12, Sep 4" was stop day.

Pressure-Engine Speed diagrams
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Figure 13- Pressure against engine speed

Notice: Red alarm (pressure>200 mbar) and yellow alarm (200>pressure>150) ranges were
indicated in figure 13.
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Document Number: DPF2015091/1
Date: 10/Oct/2015
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Figure 14- P, N distribution vs. working hours

Temperature-Engine Speed diagrams
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Figure 15- Temperature against engine speed
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Date: 10/Oct/2015
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Figure 16- T, N distribution vs. working hours
Filter Operation Analysis

e As depicted infigure 1, 2.05% of total working time pressure is above 200 mbar and
4.76% above 150mbar.

e Figure 2 displays flow temperature before the DPF. It can be obviously observed that
18% of total working time temperature is above 400 °C and 27% above 350°C. Back
pressure rise had important effect on increasing flow’s temperature.

Excellent (J Good H
Filter operation status

Maintenance required [ Failed[]
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Document Number: DPF2015092/1
Date: 10/Oct/2015

Overall Information

Tablel- Overall Information

Vehicle plate number

78524

CPKdata loggernumber

LN: 001443, DN: 1930,Sim +989218786219

Bus line

Number 4 (south to north Bus line)

Bus Terminals

Tehran South Bus Terminal - Park Way Bus
Terminal

Total path distance

22.8 km

DPF producercompany

PURItech (Passive system with FBC)

Installation date

28/Jan/2015

Report period

16/Sep/2015 — 30/Sep/2015 (fifteen days)

K value — DPF upstream

1.90 [1/m]

K value — DPF downstream

0.02 [1/m]

Table 2- DPF Maintenance History

Filter maintenance date

DPF core was removed on Jul 22" and was cleaned
on Aug 12" for the first time.

Considering systemrelatively high backpressure,
filterisolation defectand airfilter’'s deformation,
DPF core was removed on Sep 16" and will be
installed on system after cleaningand improving
isolation system.

Dosing status

Dosingvalue has been kept constantfrom
installation date untilnow.
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Date: 10/Oct/2015

Table 3- Fuel and Additive Consumption Information

Bus mileage (from DPF installation date) 35728 km
Bus mileage overthe period 1808 km
Working days overthe period 10 days
Stop days 5 days
Data logger working days 8 days

Working hours overthe period

138 hours 53 minutes

Average working hours per day (including stop days)

9 hours 15 minutes

Bus average speed 13.00 km/hr
idle speedtime toall workingtime ration -

Total Bus fuel consumption overthe period 1110 lit

Fuel consumption perhour 7.99 lit/hr
Average fuel consumption 0.61 lit/km
Total Bus additive consumption overthe period - lit
Average additive consumption - cc/km
Additive consumption to fuel ration - cc/1000lit

Document Number: DPF2015092/1

Notice: Due to some technical problem related to data logger, rpom data missed. So parameters
like idling speed was left blank.

Notice: According to figure 12, data logger didn’t sample on Sep 19" and 20'". So average two
days working hours were added to total working hours.

Notice: DPF core was removed on Sep 16" and additive system was disconnected, so additive
consumption during this period was insignificant.
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ﬂeq Document Number: DPF2015092/1
2 [’/ 4 Date: 10/0ct/2015

AZMOON SANAT ARVIN

Temperature, Pressure and Engine Speed Overview

P >= 200 ~ Pressure(mbar)
0.05% 150 (<)_2F2)‘; 200 100<= p< 150
|' p 0.23%
P >=200
150 <= p <200

M 100<=p< 150
p <100

p <100
99.50%

Figure 1- Pressure distribution over the working hours

Temperature(C')

<400 BT >= 400

M 350<=T< 400
0<=T<200

38% B 300<=T< 350
B 250<=T< 300
1 200<=T< 250

0<=T<200

Figure 2-Temperature distribution over the working hours
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Document Number: DPF2015092/1
Date: 10/Oct/2015

Engine Speed(rpm)

H N >= 2000

M 1500 <= N < 2000
1000 <=N < 1500
H 800<=N< 1000
BN <800

Figure 3- Engine speed distribution over the working hours

Table 4- Mean values

Mean temperature (C)

Mean pressure(mbar)

Mean engine speed(rpm)

253.66

6.7

Tab

le 5- Mean values without idling

Mean temperature (C)

Mean pressure(mbar)

Mean engine speed(rpm)

Table 6- Max-min values

Max-mintemperature(C)

Max-min pressure(mbar)

Max-min engine speed(rpm)

586-50

222-0

Notice: Due to data logger technical problem, rpm sensor data missed. So engine
speed’s related parameters were left blank.
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Date: 10/Oct/2015

Detailed Pressure Analysis
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]
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Figure 4- Pressure distribution over the period
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Figure 5- Pressure vs. working hours

Notice: backpressure distribution was shown into two diagrams. As obvious infigure 5, stop-
working periods were eliminated and pressure was displayed along working hours.
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Document Number: DPF2015092/1
Date: 10/Oct/2015

Detailed Temperature Analysis
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Figure 6- Temperature distribution over the period
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Figure 7- Temperature distribution over the period

Notice: Temperature 2 sensor was shoving constant value due to data logger problem.
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Date: 10/Oct/2015

AR

0 10 20 30 40 &0 B0 70 a0 90 100 10
Wworking time (hour)

Figure 9- Temperature vs. working hours
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Date: 10/Oct/2015

Engine Speed Diagrams

Engine speed [rpm|
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Date

Figure 10- Engine speed distribution over the period
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Figure 11- Engine speed diagram for calculating CPK’s working days
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Document Number: DPF2015092/1
Date: 10/Oct/2015
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Notice: Data logger sampling time can be calculated from Figure 12. The lines parallel with Date

Diate

Figure 12- Time diagram for calculating CPK’s working days

axis show days without data logger data.

Pressure-Engine Speed diagrams
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Engine Speed (rpm)

Figure 13- Pressure against engine speed

Notice: Red alarm (pressure>200 mbar) and yellow alarm (200>pressure>150) ranges were
indicated in figure 13.
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Date: 10/Oct/2015

Document Number: DPF2015092/1
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Figure 14- P, N distribution vs. working hours

Temperature-Engine Speed diagrams
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Figure 15- Temperature against engine speed
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Date: 10/Oct/2015
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Figure 16- T, N distribution vs. working hours

Filter Operation Analysis

Excellent O Good O

Filter operation status
Maintenance required B Failed

e |t is worth-mentioning DPF isolation was not suitable and air filter melted because of
very high temperature distribution.

e Fordecreasingdestructive effect of increasingtemperature, special heat shield was designed
and DPF will be installed on system after cleaning with designed heat shield.
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Date: 10/Oct/2015

Appendix

Air filter deformation

12
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Vehicle plate number

33572 (28958)

Bus line

Number 2 (west to east bus line)

DPF producer company

HJS_03 (active system with FBC — electrical heater)
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Document Number: DPF2015091/1
Date: 13/Aug/2015

Overall Information

Tablel- Overall Information

Vehicle plate number

33572 (28958)

CPKdata logger number

LN: 001521, DN: 1995, Sim Number+989218469643

Bus line

Number2 (westto east busline)

Bus Terminals

Khavaran Bus Terminal - Western Bus Terminal

Total path distance

19 km

DPF producer company

HJS_03 (active system with FBC—electrical heater)

Installation date

19/Feb/2015

Report period

01/Sep/2015 — 15/Sep/2015 (fifteen days)

K value - DPF upstream

1.80 [1/m]

K value — DPF downstream

0.02 [1/m]

Table 2- DPF Maintenance History

Filter maintenancedate

DPF has been working frominstallation date until now
withoutany cleaning.

Dosingstatus

Dosingvalue has been kept constant from installation
date until now.

1
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Document Number: DPF2015091/1
Date: 13/Aug/2015

Table 3- Fuel and Additive Consumption Information

Bus mileage (from DPF installation date) 29408 km
Bus mileage overthe period 1974 km
Working days overthe period 14 days
Stop days 1 day
Data logger working days 14 days

Working hours over the period

134 hours 58 minutes

Average working hours per day (including stop days)

8 hours 60 minutes

Bus average speed 14.62 km/hr
idle speedtime toall workingtime ration -

Total Bus fuel consumption overthe period 1265 lit

Fuel consumption perhour 9.37 lit/hr
Average fuel consumption 0.64 lit/km
Total Bus additive consumption overthe period 0.530 lit
Average additive consumption 270 cc/km

Additive consumptiontofuel ration

420 cc per 1000 lit
(batch dosing with tank level)

Notice: Idle speed time information missed due to rpm sensor problem.
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- lI’ Date: 13/Aug/2015

AZMOON SANAT ARVIN

Temperature, Pressure and Engine Speed Overview

150 <= p <200 Pressure(mbar)
P >=200 2.05%

0.93% ' _\

100 <= p <150
5.62%

B P >=200
150<=p <200

M 100<=p <150
p <100

p <100
91.40%

Figure 1- Pressure distribution over the working hours

Temperature(C')

T >=400
3%

350<=T< 400

BT >=400

B 350<=T< 400
0<=T<200
36% B 300<=T< 350
B 250<=T< 300
1 200<=T< 250

0<=T<200

Figure 2-Temperature distribution over the working hours
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Date: 13/Aug/2015

N >= 2000 1500<= N < 2000
0.03% \K 0.48%
1000<= N <
1500
600<= N < ® 1500 <= N < 2000
1090 1000 <= N < 1500
14.22% <=N<
600 <= N < 1000
N <600 N <600
70.72%

Engine Speed(rpm)

Figure 3- Engine speed distribution over the working hours

Table 4- Mean values

Mean temperature (C) Mean pressure(mbar)

Mean engine speed(rpm)

236.64 35.94

Table 5- Mean values without idling

Mean temperature (C) Mean pressure(mbar)

Mean engine speed(rpm)

Table 6- Max-min values

Max-min temperature(C) Max-min pressure(mbar)

Max-min engine speed(rpm)

542-50 423-0

Notice: RPM sensor got problem during this period. So some related parameters and information are

unreliable.
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Document Number: DPF2015091/1
Date: 13/Aug/2015

Detailed Pressure Analysis

500

400

200

200

Pressura [mbar|

100

A i

18N

500

2015-08-03 2015-08-05 2015-09-07 2015-08-09 20150811 2015-09-13 2015-08-15

Date

Figure 4- Pressure distribution over the period
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Figure 5- Pressure vs. working hours

Notice: backpressure distribution was shown into two diagrams. As obvious in figure 5, stop-
working periods were eliminated and pressure was displayed along working hours.
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Detailed Temperature Analysis
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Figure 7- Temperature distribution over the period
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Figure 8- Temperature vs. working hours
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Figure 9- Temperature vs. working hours
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Engine Speed Diagrams
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Figure 10- Engine speed distribution over the period
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Figure 11- Engine speed diagram for calculating CPK’s working days

Notice: RPM sensor got problemon Sep 12th .
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Figure 12- Time diagram for calculating CPK’s working days

Notice: Data logger sampling time can be calculated from Figure 12. The lines parallel with Date
axis show days without data logger data.

Pressure-Engine Speed diagrams
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Figure 13- Pressure against engine speed

Notice: Red alarm (pressure>200 mbar) and yellow alarm (200>pressure>150) ranges were
indicated in figure 13.
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Figure 14- P, N distribution vs. working hours

Temperature-Engine Speed diagrams
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Figure 15- Temperature against engine speed

10

All right reserved by ASAcompany —confidential no passingto third parties.




ﬂeq Document Number: DPF2015091/1

Date: 13/Aug/2015

B00

400+

[

2

=
1

Temperature [C|

(o]
L

2000 '
1500
1000

Engine Spead [rpm|

o 20 40 &0 a0 100 120

\warking time (hour)

Figure 16- T, N distribution vs. working hours

Filter Operation Analysis

e Asdepicted infigure 1, 0.93% of total working time pressure is above 200 mbar and
2.98% above 150mbar.

e Figure 2 displays flow temperature distribution for DPF’'s upstream. It can be
obviously observed that 3% of total working time temperature is above 400°C.
Considering temperature distribution of this line’s buses (T400<<1%), it is clear this
distribution was because of high back pressure.

Excellent [J Good W
Filter operation status
Maintenance required [ Failed
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Date: 13/Aug/2015

Overall Information

Tablel- Overall Information

Vehicle plate number

33572 (28958)

CPKdata loggernumber

LN: 001521, DN: 1995, Sim Number+989218469643

Bus line

Number2 (westto east busline)

Bus Terminals

Khavaran Bus Terminal - Western Bus Terminal

Total path distance

19 km

DPF producer company

HJS_03 (active system with FBC—electrical heater)

Installation date

19/Feb/2015

Report period

16/Sep/2015 — 30/Sep/2015 (fifteen days)

K value - DPF upstream

1.80 [1/m]

K value — DPF downstream

0.02 [1/m]

Table 2- DPF Maintenance History

Filter maintenancedate

DPF has been working frominstallation date until now
withoutany cleaning.

Dosingstatus

Dosingvalue has been kept constantfrominstallation
date until now.
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Table 3- Fuel and Additive Consumption Information

Bus mileage (from DPF installation date) 30827 km
Bus mileage overthe period 1419 km
Working days overthe period 8 days
Stop days 7 days
Data logger working days 8 days

Working hours over the period

126 hours 45 minutes

Average working hours per day (including stop days)

8 hours 26 minutes

Bus average speed 11.2 km/hr
idle speedtime toall workingtime ration -

Total Bus fuel consumption overthe period 946 lit
Fuel consumption perhour 7.46 lit/hr
Average fuel consumption 0.67 lit/km
Total Bus additive consumption overthe period 0.390 lit
Average additive consumption 276 cc/km

Additive consumptiontofuel ration

415 cc per 1000 lit
(batch dosing with tank level)

Notice: RPM sensor got problem during this period. So some related parameters and

information are unreliable (e.g. idle speed time).
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Date: 13/Aug/2015

Temperature, Pressure and Engine Speed Overview
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Figure 1- Pressure distribution over the working hours

T>=400
1.49%

0<=T<200
31.34%

350<=T< 400

Temperature(C')

6.85%

BT >=400

B 350<=T< 400

M 300<=T< 350

B 250<=T< 300

1200<=T< 250
0<=T<200

Figure 2-Temperature distribution over the working hours
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Engine Speed(rpm)
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BN <600

Figure 3- Engine speed distribution over the working hours

Table 4- Mean values

Mean temperature (C)

Mean pressure(mbar)

Mean engine speed(rpm)

243.32

43.35

Table 5- Mean values without idling

Mean temperature (C)

Mean pressure(mbar)

Mean engine speed(rpm)

Table 6- Max-min values

Max-mintemperature(C)

Max-min pressure(mbar)

Max-min engine speed(rpm)

502-50

357-0

Notice: RPM sensor got problem during this period. So some related parameters and

information are unreliable.

4
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Detailed Pressure Analysis
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Figure 4- Pressure distribution over the period
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Figure 5- Pressure vs. working hours

Notice: backpressure distribution was shown into two diagrams. As obvious in figure 5, stop-
working periods were eliminated and pressure was displayed along working hours.
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Detailed Temperature Analysis
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Figure 6- Temperature distribution over the period
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Figure 7- Temperature distribution over the period
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Engine Speed Diagrams
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Figure 10- Engine speed distribution over the period
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Figure 11- Engine speed diagram for calculating CPK’s working days

Notice: RPM sensor had problem during this period.
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Document Number: DPF2015092/1
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Figure 12- Time diagram for calculating CPK’s working days

2015-08-30

Notice: Data logger sampling time can be calculated from Figure 12. The lines parallel with Date
axis show days without data logger data.

Pressure-Engine Speed diagrams
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Figure 13- Pressure against engine speed

20

Notice: Red alarm (pressure>200 mbar) and yellow alarm (200>pressure>150) ranges were
indicated in figure 13.
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Figure 14- P, N distribution vs. working hours

Temperature-Engine Speed diagrams
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Figure 15- Temperature against engine speed
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Figure 16- T, N distribution vs. working hours

Filter Operation Analysis

e Asdepicted infigure 1, 0.50% of total working time pressure is above 200 mbar and
2.78% above 150mbar.

e Figure 2 displays flow temperature distribution for DPF’s upstream. It can be obviously
observed that 1.5% of total working time temperature is above 400°C. Considering
temperature distribution of this line’s buses (T400<<1%), itis clear this distribution was
because of high back pressure.

Excellent [J Good H
Filter operation status

Maintenance required [ Failed [

11

All right reserved by ASA company —confidential no passingto third parties.




Vehicle plate number 33637 (34119)

Bus line Number 2 (west to east bus line)

DPF producer company Dinex_02 (Passive system with FBC)

Nonfis ey 2ry

gi
] adh heg
< » Matynood t

b _Western Bus Terminal

Khavaran Bus Terminal

«, :Total Path '[l)i‘stance:
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Document Number: DPF2015091/1
Date: 11/0ct/2015

Overall Information

Tablel- Overall Information

Vehicle plate number

33637 (34119)

CPKdata logger number

LN: 001492, DN: 1933, Sim +989210000000

Bus line

Number2 (westto east busline)

Bus Terminals

Khavaran Bus Terminal - Western Bus Terminal

Total path distance

19 km

DPF company producer

Dinex_02 (Passive system with FBC)

Installation date

02/Jun/2015

Report period

01/Sep/2015 — 15/Sep/2015 (fifteen days)

K value - DPF upstream

2.00 [1/m]

K value — DPF downstream

0.02 [1/m]

Table 2- DPF Maintenance History

Filter maintenancedate

DPF had been removed aftertwo weeks workingon Jun
17". Afterreceiving cleaning machine DPF was cleaned
on Aug 10" and was installed on Aug 22" but worked
only forten days. The last cleaning was done on Sep 24"
but cleaningissue was unavoidable after only three days
working. Finally DPF was replaced by muffleron Sep 8"
and system have been working from that date without
DPF.

Dosingstatus

Additive dosing wasincreased 60% of itsinitial value for
teststwoand three.

Table 3- Fuel and Additive Consumption Information

1
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Document Number: DPF2015091/1
Date: 11/0ct/2015

Bus mileage overthe period 1644 km
Working days overthe period 12 days
Stop days 3 days
Data logger working days 12 days

Working hours overthe period

161 hours 28 minutes

Average working hours perday (including stop
days)

10 hours 46 minutes

Bus average speed 10.18 km/hr
idle speedtime toall workingtime ration 60.15 %
Total Bus fuel consumption overthe period 1030 lit

Fuel consumption perhour 6.38 lit/hr
Average fuel consumption 0.63 lit/km
Total Bus additive consumption overthe period - lit
Average additive consumption - cc/km
Additive consumptiontofuel ration - ¢c/1000lit

Notice: DPF had been installed on system only for four days. So additive consumption

measurement was unreliable.
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Date: 11/0ct/2015

Temperature, Pressure and Engine Speed Overview
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Figure 1- Pressure distribution over the working hours
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Figure 2-Temperature distribution over the working hours
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Figure 3- Engine speed distribution over the working hours

Table 4- Mean values

Mean temperature (C)

Mean pressure(mbar)

Mean engine speed(rpm)

234.41

20.48

776

Table 5- Mean values without idling

Mean temperature (C)

Mean pressure(mbar)

Mean engine speed(rpm)

294.96

34

979

Table 6- Max-min values

Max-mintemperature(C)

Max-min pressure(mbar)

Max-min engine speed(rpm)

586-50

660-0

2096-256

4

Notice: It isworth-mentioning DPF had beeninstalled on this bus only forfour days during this
period.
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Detailed Pressure Analysis
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Figure 4- Pressure distribution over the period
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Figure 5- Pressure vs. working hours

Notice: backpressure distribution was shown into two diagrams. As obvious infigure 5, stop-
working periods were eliminated and pressure was displayed along working hours.
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Detailed Temperature Analysis
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Figure 6- Temperature distribution over the period

Notice: Temperature rising due to back pressure was obvious by analyzing figure 6.
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Figure 7- Temperature distribution over the period

Notice: Temp sensor 2 worked only for three days during this period.
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Figure 8- Temperature vs. working hours
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Figure 9- Temperature vs. working hours
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Engine Speed Diagrams
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Figure 10- Engine speed distribution over the period
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Figure 11- Engine speed diagram for calculating CPK’s working days
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Figure 12- Time diagram for calculating CPK’s working days

Notice: Data logger sampling time can be calculated from Figure 12. The lines parallel with
Date axis show days without data logger data.

Pressure-Engine Speed diagrams
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Figure 13- Pressure against engine speed

Notice: Red circle shows red alarm (pressure>200 mbar).
Notice: Black circle’s data could be good reason for DPF blocking.
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Figure 14- P, N distribution vs. working hours

Temperature-Engine Speed diagrams
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Figure 15- Temperature against engine speed
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Figure 16- T, N distribution vs. working hours

Filter Operation Analysis

Considering 3 times maintenance and table 7 information, it could be concluded that this
DPF was not suitable for this path.

Table 7. Tests information

Test No. Start date End date System working days
during the period

02/un 17/ 8days
22/Aug 01/Sep 10 days

Number three Lo

11
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Notice: System was working over this period without DPF.

Overall Information

Tablel- Overall Information

Vehicle plate number

33637 (34119)

CPKdata loggernumber

LN: 001492, DN: 1933, Sim +989210000000

Bus line

Number2 (westto east busline)

Bus Terminals

Khavaran Bus Terminal - Western Bus Terminal

Total path distance

19 km

DPF company producer

Dinex_02 (Passive system with FBC)

Installation date

02/Jun/2015

Report period

16/Sep/2015 — 30/Sep/2015 (fifteen days)

K value - DPF upstream

2.00 [1/m]

K value — DPF downstream

0.02 [1/m]

Table 2- DPF Maintenance History

Filter maintenancedate

DPF has been removed after two weeks workingonJun
17". Afterreceiving cleaning machine DPF was cleaned
on Aug 10" and was installed on Aug 22" but worked
only forten days. The last cleaning was done on Sep 24"
but cleaningissue was unavoidable afteronly three days
working. Finally DPF was replaced by muffleron Sep 8"
and system have been working from that date without
DPF.

Dosingstatus

Additive dosing wasincreased 60% of itsinitial value for
teststwoand three.
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Table 3- Fuel and Additive Consumption Information

Bus mileage overthe period 2190 km
Working days overthe period 13 days
Stop days 2 days
Data loggerworking days 13 days

Working hours overthe period

200 hours 23 minutes

Average working hours perday (including stop days)

13 hours 21 minutes

Bus average speed 10.93 km/hr
idle speedtime toall working time ration 57.04 %
Total Bus fuel consumption overthe period 1440 lit
Fuel consumption perhour 7.19 lit/hr
Average fuel consumption 0.66 lit/km
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Temperature, Pressure and Engine Speed Overview
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Figure 1- Pressure distribution over the working hours
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Figure 2-Temperature distribution over the working hours
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Figure 3- Engine speed distribution over the working hours

Table 4- Mean values

Mean temperature (C)

Mean pressure(mbar)

Mean engine speed(rpm)

219.66

1.61

769

Table 5- Mean values without idling

Mean temperature (C)

Mean pressure(mbar)

Mean engine speed(rpm)

269.17

3.74

978

Table 6- Max-min values

Max-min temperature(C)

Max-min pressure(mbar)

Max-min engine speed(rpm)

410-50

90-0

2128-272

4
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Detailed Pressure Analysis
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Figure 4- Pressure distribution over the period
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Notice: backpressure distribution was shown into two diagrams. As obvious in figure 5, stop-
working periods were eliminated and pressure was displayed along working hours.
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Detailed Temperature Analysis
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Figure 6- Temperature distribution over the period
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Figure 7- Temperature distribution over the period

Notice: Temp 2 sensor had problem duringthis period.
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Figure 8- Temperature vs. working hours
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Figure 9- Temperature vs. working hours
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Engine Speed Diagrams
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Figure 11- Engine speed diagram for calculating CPK’s working days
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Figure 12- Time diagram for calculating CPK’s working days

Notice: Data logger sampling time can be calculated from Figure 12. The lines parallel with
Date axis show days without data logger data.

Pressure-Engine Speed diagrams
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Figure 13- Pressure against engine speed
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Figure 14- P, N distribution vs. work

Temperature-Engine Speed diagrams
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Figure 15- Temperature against engine speed
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Figure 16- T, N distribution vs. working hours

Notice: System was working over this period without DPF.
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Vehicle plate number

85476

Bus line

Number 10 (south to north Bus line)

DPF producer company

HJS_04 (Passive system with FBC)
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§ oY
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Document Number: DPF2015091/1
Date: 12/0ct/2015

Overall Information

Tablel- Overall Information

Vehicle plate number

85476

CPKdata loggernumber

LN: 001508, DN: 2003, Sim +989218469624

Bus line

Number 10 (south to north Busline)

Bus Terminals

Azadisquare - Daneshgah square

Total path distance

10.7 km

DPF producer company

HJS_04 (Passive system with FBC)

Installation date

23/Feb/2015

Report period

01/Sep/2015 — 15/Sep/2015 (fifteen days)

K value - DPF upstream

1.84 [1/m]

K value — DPF downstream

0.02 [1/m]

Table 2- DPF Maintenance History

Filter maintenancedate

DPF was cleaned on 22" Jul.

Dosingstatus

Dosingvalue has been kept constantfrom
installation date untilnow.
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ﬂeq Document Number: DPF2015091/1

Date: 12/0ct/2015

Table 3- Fuel and Additive Consumption Information

Bus mileage (from DPF installation date) -km

Bus mileage overthe period - km

Working days overthe period 15 days

Stop days 0 day

Data logger working days 15 days

Working hours overthe period 218 hours 1 minutes

Average working hours perday (including stop days) 14 hours 31 minutes

Bus average speed 8.69 km/hr

idle speedtime toall workingtime ration 57.47 %

Total Bus fuel consumption overthe period -

Fuel consumption perhour -

Average fuel consumption -

Total Bus additive consumption overthe period 0.64 lit

Average additive consumption -

Additive consumptiontofuel ration -

Notice: Bus mileage and fuel consumption were not available for this period.
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q Document Number: DPF2015091/1
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AZMOON SANAT ARVIN

Date: 12/0ct/2015

Temperature, Pressure and Engine Speed Overview

P >= 200 150<= p <200
0.20% 1.66%
T /_ 100<= p <150
4.11%
p< 100
94.03%

Pressure(mbar)

B P >=200
150<=p <200

M 100<=p <150
p <100

Figure 1- Pressure distribution over the working hours
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0<=T<200
43%

Temperature(C')
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B 350<=T< 400

M 300<=T< 350

B 250<=T< 300

1200<=T< 250
0<=T<200

Figure 2-Temperature distribution over the working hours
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Date: 12/0ct/2015

Engine Speed(rpm)

1500<= N < 2000
6.34%

N >= 2000
0.76%

H N >= 2000

1000<= N < 1500 M 1500 <= N < 2000

21.33% 1000 <=N < 1500
N <600 600<=N< 1000
57.47% tls= W<
° 1000 N <600
14.10%

Figure 3- Engine speed distribution over the working hours

Table 4- Mean values

Mean temperature (C) Mean pressure(mbar) Mean engine speed(rpm)

243.82 26.62 828

Table 5- Mean values without idling

Mean temperature (C) Mean pressure(mbar) Mean engine speed(rpm)

298.02 49.89 1165

Table 6- Max-min values

Max-min temperature(C) Max-min pressure(mbar) | Max-min engine speed(rpm)

554-50 273-3 2656-256

4
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Date: 12/0ct/2015

Detailed Pressure Analysis
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Figure 4- Pressure distribution over the period
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Figure 5- Pressure vs. working hours

Notice: backpressure distribution was shown into two diagrams. As obvious infigure 5, stop-
working periods were eliminated and pressure was displayed along working hours.
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Detailed Temperature Analysis
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Figure 6- Temperature distribution over the period
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Figure 7- Temperature distribution over the period
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Figure 8- Temperature vs. working hours
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Figure 9- Temperature vs. working hours
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Engine Speed Diagrams
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Figure 10- Engine speed distribution over the period
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Figure 11- Engine speed diagram for calculating CPK’s working days
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Figure 12- Time diagram for calculating CPK’s working days
Notice: Data logger sampling time can be calculated from Figure 12. The lines parallel with Date

axis show days without data logger data. As depicted in Figure 12, data logger was sampling all
over the period.

Pressure-Engine Speed diagrams

300
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Engine Speed (rpm)

Figure 13- Pressure against engine speed

Notice: Red alarm (pressure>200 mbar) and yellow alarm (200>pressure>150) ranges were
indicated in figure 13.
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Figure 14- P, N distribution vs. working hours

Temperature-Engine Speed diagrams
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Figure 15- Temperature against engine speed
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Figure 16- T, N distribution vs. working hours

Filter Operation Analysis

e Asdepicted infigure 1, 0. 2% of total working time pressure is above 200 mbar and
1.86% above 150mbar.

e Figure 2 displays flow temperature distribution for DPF’s upstream. It can be obviously
observed that 12% of total working-time temperature is above 400 °C and 20% above
350°C.

Excellent ™ Good W

Filter operation status
Maintenance required [ Failedd
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Document Number: DPF2015092/1
Date: 12/0ct/2015

Overall Information

Tablel- Overall Information

Vehicle plate number

85476

CPKdata loggernumber

LN: 001508, DN: 2003, Sim +989218469624

Bus line

Number 10 (south to north Busline)

Bus Terminals

Azadisquare - Daneshgah square

Total path distance

10.7 km

DPF producer company

HJS_04 (Passive system with FBC)

Installation date

23/Feb/2015

Report period

16/Sep/2015 — 30/Sep/2015 (fifteen days)

K value - DPF upstream

1.84 [1/m]

K value — DPF downstream

0.02 [1/m]

Table 2- DPF Maintenance History

Filter maintenancedate

DPF was cleaned on 22" Jul.

Dosingstatus

Dosingvalue has been kept constantfrom
installation date untilnow.
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Date: 12/0ct/2015

Table 3- Fuel and Additive Consumption Information

Bus mileage (from DPF installation date) 32968 km

Bus mileage overthe period -

Working days overthe period 15 days

Stop days 0 day

Data logger working days 15 days

Working hours overthe period 180 hours 37 minutes

Average working hours per day (including stop days) 12 hours 2 minutes

Bus average speed 10.85 km/hr

idle speedtime toall workingtime ration -

Total Bus fuel consumption overthe period -

Fuel consumption perhour -

Average fuel consumption -

Total Bus additive consumption overthe period 0.5 lit

Average additive consumption -

Additive consumptiontofuel ration -

Notice: Bus mileage and fuel consumption were not available for this period.
Notice: RPM sensorhad problem during this period.
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Date: 12/0ct/2015

Temperature, Pressure and Engine Speed Overview
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Figure 1- Pressure distribution over the working hours
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Figure 2-Temperature distribution over the working hours
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Engine Speed(rpm)
1500<= N < 2000

N >= 2000 .
0.20% 2.22%
1000<= N <
1500 = N >= 2000
17.66%
M 1500 <= N < 2000
1000 <=N < 1500
600<= N< 1000
N <600 22.14% 600<=N< 1000

57.78%
? N <600

Figure 3- Engine speed distribution over the working hours

Table 4- Mean values

Mean temperature (C) Mean pressure(mbar) Mean engine speed(rpm)

222.89 25.13 -

Table 5- Mean values without idling

Mean temperature (C) Mean pressure(mbar) Mean engine speed(rpm)

Table 6- Max-min values

Max-mintemperature(C) Max-min pressure(mbar) | Max-min engine speed(rpm)

538-50 261-0 2560-0

Notice: RPM sensor had problem during this period, so some related parameters was lef blank.

4
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Date: 12/0ct/2015

Detailed Pressure Analysis
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Figure 4- Pressure distribution over the period
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Figure 5- Pressure vs. working hours

Notice: backpressure distribution was shown into two diagrams. As obvious infigure 5, stop-
working periods were eliminated and pressure was displayed along working hours.
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Detailed Temperature Analysis
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Figure 6- Temperature distribution over the period
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Figure 7- Temperature distribution over the period
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Figure 8- Temperature vs. working hours
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Figure 9- Temperature vs. working hours
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Engine Speed Diagrams
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Figure 10- Engine speed distribution over the period
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Figure 11- Engine speed diagram for calculating CPK’s working days
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Figure 12- Time diagram for calculating CPK’s working days

Notice: Data logger sampling time can be calculated from Figure 12. The lines parallel with Date

axis show days without data logger data. As depicted in Figure 12, data logger was sampling all
over the period.

Pressure-Engine Speed diagrams
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Figure 13- Pressure against engine speed

Notice: Red alarm (pressure>200 mbar) and yellow alarm (200>pressure>150) ranges were
indicated in figure 13.
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Figure 14- P, N distribution vs. working hours

Temperature-Engine Speed diagrams
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Figure 15- Temperature against engine speed
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Figure 16- T, N distribution vs. working hours

Filter Operation Analysis

140

160 180

e As depicted infigure 1, 0. 15% of total working time pressure is above 200 mbar and

1.32% above 150mbar.

e Figure 2 displays flow temperature distribution for DPF’s upstream. It can be obviously

observed that 10% of total working-time temperature is above 400 °C and 16% above

350°C.

Filter operation status

Excellent ™

Good W

Maintenance required [ Failedd
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Vehicle plate number

85182

Number 10 (south to north Bus line)

Bus line

DPF producer company

Tehag_01 (Catalyzed DPF)
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Document Number: DPF2015092/1
Date: 11/0ct/2015

Overall Information

Tablel- Overall Information

Vehicle plate number

85182

CPKdata loggernumber

LN: 001502, DN: 1999

Bus line

Number 10 (south to north Busline)

Bus Terminals

Azadisquare - Daneshgah square

Total path distance

10.7 km

DPF producer company

Tehag_01 (Catalyzed DPF)

Installation date

24/Sep/2015

Report period

24/Sep/2015 — 30/Sep/2015 (seven days)

K value - DPF upstream

1.84 [1/m]

K value — DPF downstream

0.02 [1/m]

Table 2- DPF Maintenance History

Filter maintenancedate

Filter have been workingfrom installation date
withoutany cleaning.

All right reserved by ASA company —confidential no passingto third parties.




nen

Date: 11/0ct/2015

Table 3- Fuel and Additive Consumption Information

Bus mileage (from DPF installation date) 666 km
Bus mileage overthe period 666 km
Working days overthe period 5 days
Stop days 2 days
Data logger working days 5 days

Working hours overthe period

78 hours 1 minutes

Average working hours per day (including stop days)

11 hours 9 minutes

Bus average speed 8.54 km/hr
idle speedtime toall workingtime ration 68.65 %
Total Bus fuel consumption overthe period 375 lit
Fuel consumption perhour 4.81 lit/hr
Average fuel consumption 0.56 lit/km

Notice: Fuel consumption’s datacan’t be fully reliabledue toreport’s short period.
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Document Number: DPF2015092/1
Date: 11/0ct/2015

Temperature, Pressure and Engine Speed Overview
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Figure 1- Pressure distribution over the working hours
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Temperature(C')
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Figure 2-Temperature distribution over the working hours
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Figure 3- Engine speed distribution over the working hours

Table 4- Mean values

Mean temperature (C) Mean pressure(mbar) Mean engine speed(rpm)

201.03 4.79 743

Table 5- Mean values without idling

Mean temperature (C) Mean pressure(mbar) Mean engine speed(rpm)
273.43 15.07 1175
Table 6- Max-min values
Max-min temperature(C) Max-min pressure(mbar) | Max-min engine speed(rpm)
506-50 102-0 4000-256
4
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Detailed Pressure Analysis
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Figure 4- Pressure distribution over the period
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Figure 5- Pressure vs. working hours

Notice: backpressure distribution was shown into two diagrams. As obvious infigure 5, stop-
working periods were eliminated and pressure was displayed along working hours.
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Detailed Temperature Analysis
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Figure 6- Temperature distribution over the period
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Figure 7- Temperature distribution over the period

Notice: Temp 2 sensorwas installed on this system on Sep 29"
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Figure 8- Temperature vs. working hours
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Figure 9- Temperature vs. working hours
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Engine Speed Diagrams
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Figure 10- Engine speed distribution over the period
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Figure 11- Engine speed diagram for calculating CPK’s working days
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Figure 12- Time diagram for calculating CPK’s working days

Notice: Data logger sampling time can be calculated from Figure 12. The lines parallel with Date

axis show days without data logger data. As depicted in Figure 12, bus was stopped from 24" to
25t Sep due to DPF installation affairs.

Pressure-Engine Speed diagrams
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Figure 13- Pressure against engine speed

9

All right reserved by ASA company —confidential no passingto third parties.




ﬂeq Document Number: DPF2015092/1

Date: 11/0ct/2015

Pressura [mbar|
o
[
I

2000
1000 I

Engine Spead [rpm|

BO00S
Ml ' g | o T

4000
3000

0 10 20 3 0 =0 60 70
‘wiorking time (hour)

]
40 |
n] - i ;
nrrs

Figure 14- P, N distribution vs. working hours

Temperature-Engine Speed diagrams
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Figure 15- Temperature against engine speed
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Figure 16- T, N distribution vs. working hours

Filter Operation Analysis

e Asdepicted infigure 1, only 0.01% of working time pressure was abowe 100 mbar
during this period.

e Figure 2, 17 display flow temperature distribution for DPF’s upstream. It can be
obviously observed that 11% of total working-time temperature is above 350 °C and
22% above 250°C. Considering DPF company recommended operable situation (30%
above 250°C), beside high idle working time (69%) during this period, which was
because of bus painting and cleaning issues, it could be concluded this DPF operation
was fantastic during this period.

Percent (%)

=100

1Es o2

=150 =200 =250 =300 =350 =400 =450 =300 =550 =600 =650 =700

Temperature [C7)

Figure 17. Cumulative diagram of exhaust gas temperature

Excellent ® Good []
Filter operation status
Maintenance required [ Failedd
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