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General out line

General outline

Diesel Particulate Filter (DPF)
The DPF Consists of 2 parts — The DOC and SF.

.DOC
.SF

(Diesel Oxidation Catalyst)
(Soot Filter)
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General outline

Diesel Particle Filter
-Exhaust gasses after treatment.

DOC SF
(Diesel Oxidation Catalyst) (Soot Filter)

Oxidize HC, CO Trap PM

Generate NO->NO,
Exh. Gas OUT
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General outline

Soot filter (trap soot)

o
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General outline
Sturcture of Soot filter

Trapped soot

Plugged
cells

The information and figures in this document are the exclusive property of YANMAR Corporation. Page7
YANMAR Unauthorized copying and reprinting prohibited.




General outline

Normal operation ]
Soot Filter
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General outline

Passive regeneration _
Soot Filter
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General outline

Mechanism of Regeneration
Soot Filter
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General outline

Mechanism of Regeneration
Soot Filter
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General outline

Mechanism of Regeneration
Soot Filter
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General outline

Mechanism of Regeneration
Soot Filter

High Temperature
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Service

Service for DPF

The Exhaust separated in 3 parts DOC, SF and the silencer.
Part replacement will be available.

The DPF is registered as emissions-related parts and periodic
maintenance of the DPF is required.

If the SF is replaced, it is necessary to update the ECU.

DPF Cleaning

To remove Ash in the SF it's necessary to perform a periodic SF cleaning.
If the SF is cleaned, it is also necessary to update the ECU
due to the management of the history.
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Service

SF

. i
DOC: Maintenance-free part; T— 1 -
Replacement every 9000hrs H ¢ poc 1= sF &
of operation. o= 1 ]
: Maintenance is required; - .
Perform cleaning every Wi
3000hrs of operation Exhaust
gas
Item Engine | Periodic Maintenance Interval
Type Replacement Clean
DOC 19-37kW | Every 9000hrs Not
=>37kW of operation necessary
SF 19-37kW | Every 9000hrs| Every3000hrs
>37kKW of operation of operation

Silencer

!

YANMA n The information and figures in this document are the exclusive property of YANMAR Corporation.

Unauthorized copying and reprinting prohibited.

Pagel6

Service

[ Service Interval ]
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Service

Example : FSX Cleaning Equipment

Test Procedure
Initial cleaning
Cleaning DPF by blast air from
both top side and bottom side.

Top side nozzle Bottom side nozzle
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Service

Soot filter cleaning (every 3000 hours)
Soot Filter
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Service

Soot filter cleaning (every 3000 hours)
Soot Filter
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Regeneration of the DPF
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DPF Regeneration

Regeneration Method Overview

Regen. | Machine Assist Device
Temp. Operation| Intake | After | Post Remarks
Throttle [Injection|Injection|
Passive X X X |Normal run mode
Low
Assist Possible| O O X | Promote regeneration
Active Reset O O O |For burning all PM every 100 hours
High
; Not For Burning all PM if not burned during
Stationary possible o o o Reset Regeneration.

Fuel Injection Patern

Torque Curve

H ggg;cTemP [ Fuel Injection Concept ]
g *~.__Self Re-generation Area Reset, Stationary  Regen . Mode
ol . e e e eaon Assist Regen .Mode _
E. A Normal Mode
3 o /
1 .

3 Controlled Device Re-generation Area Pilot ain After Post
S (Active Regeneration) A : A

Engine Speed TDC

YANMAR The information and figures in this document are the exclusive property of YANMAR Corporation. Page22

Unauthorized copying and reprinting prohibited.

DPF Regeneration

Intake After Post EGR
ECU Throttle Injection Injection Valve
Assist O O X X
Active
Regen Reset O O O X
Stationary O O O X

c
=
o
>3
£
=1
U . .
<L(’ Normal Assist Normal Assist
= Operation Regeneration Operation Regeneration
o Reset
\ Regeneration
Running time
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DPF Regeneration

DPF Regeneration Mode Explanation
Passive Regeneration It doesn’t need assistance device. Regenerations are able to
Assist Regeneration It uses assistance device. continue during the machine
Reset Regeneration It uses post injection and above assistance device. operation.
Stationary Regeneration It uses post injection, above assistance device and engine speed become 2200[rpm].
Recovery Regeneration It is requested when Stationary Regeneration is failed (using the SA-D).
Ash Cleaning Required ECU warning is occurred in case of ash accumulation.
A
Stationary
Regeneration
________________________ i2g/t ~ (Done By Operator
Self Assist

Regeneration Regeneration

Moderate
1
1
1
1
|
1
1
[N
1
1
1
1
1
1
1
1
1
1
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1
1
1

Soot level

v

50hr 100hr Enpgine hours
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PM not decrease 10min

100hr Dis.SWIONis the state of prohibition.

Dis.SW:OFF is the state of no prohobit
PM = 8g/L

Active

Support
(Reset) PP

(Assist)

Effective T = 25min
or Past 30min

and 1hr

-

____________ > Nset : Target speed

1
! Dis.SW:OFF S— (Past 30min or Effective \ Red-SW : RegenReqSW
| I[::.erlo(.:k e:arblp T 2 25min) and PM < Dis.SW : RegenDisableSW\
! Req.SW:15s Nset = x + Lo Idle
3lllr and s
1 Interlock . :
\ B %ﬁl&%ﬁﬁous Dis SW:ON or
\ state) Interlock enable or
‘\ - --Nset = x + Lo Idle - - _
\ Req.SW:3s and
AN Dis.SW:OFF and
~ PM=10g/L Interlock release and
AN « Nset < y+Lo Idle and
Ash L > (stop Resetreg.) . = 1 *Engine warming has _ 4
e - . —— - == \ 10hr  been completed - -=7 30min PM = 8g/L
too high [ N -

Servics
SA-D
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@: Keen aftar Fawv racat

Normal operation area.

L i e — T
Fail-Safe Action area.
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DPF Regeneration

PM amount is not reduced even %Red letter means that is not in
if 10 minutes have passed. _ _ _ _ case of normal load.
_ —0Once Every 100 Hours I -

Timer(30 minutes)
or PM < 6g/L

Active
(Reset)

or
(more than 600C and 25
minutes)

[Timer(30 mi_natés).or (more than 600

\ PM=10g/L.— =~ and 25 minutes)| and® PM < 8g/L
= N
N < I, \ Interlock is released and ( )
~ \ Dis.SW:OFF and~ — —s Timer(30 minutes
> Standby Req.SW is pushed for Stati and PM = 8g/L
/ 3 second and ationaryp == -
S o _— “  engine warming has bee PM = 12g/L S

completed.

Basic Action

» Less Than 100 Hours : Assist Regeneration is done repeatedly if PM amount is
more than 8g/L.

» Once Every 100 Hours : Reset Regeneration is done to burn PM.
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PM amount is not reduced even

In Case of High Load

Once Every 100 Hours

ExhaustTempLamp is turned
on while Reset Regeneration is active.
(Exhaust Temperature is high)

Threshold of Assist Regeneration Start:8g/L

Passive

Self-Regeneration,

| ,' Only Reset Regeneration is done.

/
/

/
Z

o

PM Accumulation amount g/L

Driving Time

100h

\

YANMAR
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In Case of normal Load

Active
(Reset)

or

25 minutes)

-E'_:b

urned
On while Reset Regeneration is active.
(Exhaust Temperature is high)

ExhaustTempLamp is

Threshold of Assist Regeneration Start:8g/L

(]

Once Every 100 Hours

Once Every 100 Hours

Timer (30 minutes)

an 600C and

Timer (30 minutes)
or PM< 6g/L

Passive

Self-Regeneration

Support
(Assist)

PM >8g/L

/ passive and Assist Regeneration is
¢+ done alternately and Reset
Regeneration is executed every 100
hours.

|

/

o

PM Accumulation amount g/L

Driving Time

\

100h
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In Case Of EXtremely

Low Load (It's hard
to Regenerate)

Passive

Self-Regeneration,

Support
(Assist)

Active
(Reset)

~
I Timer (30 r‘rﬁr‘mtei) or (more than

ExhaustTempLamp is turned 600G s

. P . \ PM>10g/L- ==~ and 25 minutes) ] and_PM< 8g/L
N
On while Reset Regene_ratl_on is active. N I’ \isteriack isrekasedanad
(Exhaust Temperature is high) ~<>| Standby 1DiSSWOFFand = = >

1 ReaSWis pushed for

~ \\ + 3secondand

B - D Wit s engin:e \'Nalrming has beel

) RegenReqLe_nmp 1S tt.'med en =§5:3> com ExhaustTempLamp is turned On

c Sod buzz_er Is on sl - _F—D, while Stationary Regeneration is active
g standby is active. ~——"|(Exhaust Temperature is high)

g / Threshold of Standby:10g/L

[ 8 z 7 - 2

(=] ﬁ . (\ Threshold of Assist Regeneration Start:8g/L

® A - . .

S User is required +° If Stationary Regeneration
£ to do Stationary id is failed, LimpHome mode
3 Regeneration. ¢ | Stationary is used.

< /' Regeneration is

s / finished.

a0 e
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DPF Regeneration

PM amount is not reduced even
if 10 minutes have passed.

Timer(30 minutes)
or PM < 6g/L

Passive

Self-Regeneration

Timer(30 minutes)
or
(more than 600C and 25
minutes)

Active PM = 8g/L

(Reset)

Y

~

~ .

Timer(30 minutes) oF ~ \(more than 600C
\ PM=10g/L. -~ ~ N and 25 minutes) and PM < 8g/L
N 4 \

~ ’ —-————

S o \
->( Standby I Interlock is re
\ / and
Y« __~7 Reg.Dis.SW:OFF and

Req.SW is pushed for
3 second and
engine warming has been
completed.

~

-

leased

The information and figures in this document are the exclusive property of YANMAR Corporation. Page31
YANMAR Unauthorized copying and reprinting prohibited.




DPF Regeneration
| Interface | Operator Action | Switch-Lamp |

Option: * Reset Regeneration is Fail Lamp(A or B)
(CAN done automatically. RegenReqlLamp
Communication) - Stationary Regeneration + ExhaustTempLamp

is done by operator’s * RegenAckLamp
action. * RegenReqSW
YANMAR The information and figures in this document are the exclusive property of YANMAR Corporation. Page32
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DPF Regeneration

Standard Interface Operation Panel

Indicator 4 Key )

[ Engine Breakdown \ OFF
re- QN
@ :ezt
Ire-Heat@ @ . or

Decrease of Oil Pressure

S RegenReqlLamp RegenAckLamp

'\\Q\‘:"'Il T
Coolant Temp. Alar 5 and RegenReqSW
Lamp £ =2y

) o ‘

&

@rge Lamp ExhaustTempLamp, @

START

Intgrlock -Lamp is unified with switch.
Switch -Momentarily Switch
/)
Operation is done :locked \ J
Operation isn't done :
released
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DPF Regeneration

Self Regeneration
and
Assist Regeneration

All Lamp is Turned
Off

Indicator

(" )

Operation Panel

Engine Breakdown \

Rre-Heat p <D or
Decrease of Oil Pressure
Lamp 4:3::::2% RegenReqlLamp
woo,
Coolant Temp Alar|
Lamp (52
&
@’93 Lamp ExhaustTempLamp,

Interlock
Switch

a Timer (30 minutes)
Passive or PM< 6g/L
Self-Regencratiory
Support

(Assist)

Operation is done :locked
Operation isn't done :released

Key

OFF
Pre- QN
Heat
START
RegenAckLamp

and RegenReqSW
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DPF Regeneration

Indicator

Engine Breakdown

-

Rre-Heat p <D or
Decreaseof Oil Pressure ""
Lamp »§:§:§:‘3 RegenReqLamp

‘000' o

Coolant Temp Alar : @

Lamp ,:;;gg:, % { = “?;;
8 *, ”

@rge Lamp

-
....-n‘

.

m\/

ExhauStT.em_p].Mp

Interlock
Switch

Operation is done :locked
Operation isn’t done :released

Pre-
Heat
Continuous >
R IIIummatlng

Operation Panel

~N

Key

RegenAckLamp

and ReIenReqSW
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Stationary Regeneration

Indicator

DPF Regeneration

Operation Panel

..--Engine Breakdown Wy TNITaT

D G| or

Illuminating

Decrease of Oii Pressure

Lamp RegenReqLamp

L] A
*>

Illuminating

),

. _.""ExhaustTempLany

Interlock
Switch

Operation is done :locked
Operation isn't done :released

'
PM>10g/Lo ==~
\ e/l

et \
~~>| Standby !
\ /’

RegenAckLamp
and RegenReqSW
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DPF Regeneration

Stationary Regeneration

Indicator
...Engine Breakdow

.

.
.

L3

atetete)
frsss)

Charge Lp

Interlock  ,*°
Switch

Py
** " If Interlock Switch is released and
engine speed is Low-Idle and

engine warming has been completed,
RegenAckLamp will blink.
If it does not meet the condition,

The information and figures in this documenE ge !he exclusive yopegl F Wﬁﬁlﬂ Eonoration.
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R
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y as®

Operation isn't done :
released

Continuous \

m— r ! Tlluminating i
Blinking R A Moot an
4 K START
Rre-Heat (o] 3 @ :
Decrease of Oii Pressure : RRLTTE
Lamp () RegenReqlam
&Y 9 q-amp RegenAckLamp
Coolant Temp. Alar!
Lamp L5

Operation Panel

and RegenReqSW

Push for 3 second
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DPF Regeneration

Stationary Regeneration Operation Panel

Indicator 4 Key N\

f Engine Breakdown \ OFF
re- QN
@ :eeezt
Ire-Heat@ <D or START

,----..

Decrease of Oil Pressure o
Lamp 4:3:3:3:3 Ex‘haustTempLanp

ool \.., o : RegenAckLamp

oolan emp ar H H \?

Lamp ;.,...,.; : @ ;i an,d' Re eneq_sw
00000 * .

@rge Lamp

Conhnuous

WI_IJ‘I”uminating

Continuous
Illuminating

Interlock
Switch

Operation isn't done :
released
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DPF Regeneration

Operation Panel
\

Indicator

-

Pre-Heat p

Decrease of Oil Pressure
Lamp .‘3‘3‘2“.

Regen RegqlLamp RegenAckLamp

Coolant p Alar and Reg eneqSW

@rge Lp ) Continuous

Illuminating

Interlock
Switch
Operation is done :locked Tmrgmiue
Operation isn’t done :released M2,
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