SERVICE MANUAL
INFORMATION

Subject: CORRECTION OF WORKSHOP MANUAL FOR 2011~2014 MY

Troubleshooting information and inspection procedure of the DTC/P2030 were revised

RELEVANT MODEL: 11MY-14MY Conventional Trucks (238, 258, 268, or 338)

The following is to inform you of the above caption. This service data should be attached to the
relevant pages of the workshop manuals for maintenance and to use for servicing.

OVERVIEW:
Troubleshooting information and Inspection procedure of the DTC/P2030 were revised.

RELEVANT MANUALS:

Model Manual No. Chapter
2011 MY S1-UNAEO7C DIA | BURNER CONTROL SYSTEM (BCU)
2012 MY S7-UNAEOSA BURNER CONTROL SYSTEM (BCU)
2013 MY S7-UNAEO9B BURNER CONTROL SYSTEM (BCU)
2014 MY S7-UNAE10D BURNER CONTROL SYSTEM (BCU)
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INFORMATION

BURNER CONTROL SYSTEM (BCU)

DTC: P2030
ENOTH16FO2050F03001029

DTC: P2030 Burner abnormal combustion (Burner misfire, Lost flame, Burner outlet tem-

perature too high, Unable to achieve target temperature)
INFORMATION

1. Technical description

* When an operation request is received from the engine ECU, the burner system raises the exhaust gas tempera-
ture up to the required temperature and then mainiains the target temperature.

<Description of malfunction>

* When exhaust temperature rises, "Misfire®, "Lost lame®, "Unable to achieve target temperature®, or "Burner outlet
temperature too high" is detected 3 times in a row.
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BURNER CONTROL 3YSTEM (BCU)

2. DTC set condition
(1) Check condition
During raising/maintaining the exhaust gas temperature. (See [Reference 2))
(2) <Judgment criteria>
* Unable to achieve target temperature
The exhaust gas temperature sensor (Burner outlet) value is lower than a target temperature value.
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* Misfire
After fuel injection, the flame temperature sensor value does not rise within 10 seconds.

Solid line: Normal
Dotted line: Burner Misfire
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* Lost flame
The purpose of the burner system is to raise exhaust gas temperature at burner outlet. It means the exhaust
gas temperature sensor (Burner outlet) value reduces immediately when lost flame occur.
The exhaust gas temperature sensor (Burner outlet) value reduces.

Solid line: Normal
Dotted line: Lost Flame

.
>
-

Temperature
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Flame Temperature

Exhaust Gas
Temperature
(Burner Outlet)

Target Temperature

Time (sec)
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* The exhaust gas temperature sensor (Burner outlet) > 700 °C {1,292 °F} for 1 seconds.
The exhaust gas temperature sensor (Burner outlet) exceeds the threshold.

3. Reset condition
* Cleared with the diagnostic device (HINO DX II ).

4. Indication, warning or system control regulation when the DTC is set.
(1) MIL: ON

5. Symptoms on the vehicle when the DTC is set

<Symptoms on the vehicle due to backup control (fail safe function)>
* DPR auto regeneration function is stopped.

<Symptoms on the vehicle due to malfunction>
¢ DPF melted down,

6. Pre-inspection work
* Check that the battery voltage is in the normal range.

7. After-inspection work
* Clear all past DTC.

* Perform DPR manual regeneration and check that no DTC is detected. (See [Reference 1))
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8. Estimated failure factors

ROOT CAUSES PRESUMED CAUSE SUGGESTION
‘l)):nn;i%sed ignition coil internal electrical com- Check the spark present of not
ls%g:‘ﬁg'"?;ﬂigzgfgﬁimr:;d by walac nku: Check the ignition coil isolation resistance
Excessive soot build up on the igniter tips Clean up the igniters
Uhetk the turbocharger
Check EGR valve
gzns::m onthetipof | & cassive fuel on the igniter tips. It means Check the exhaust brake failure
excessive soot from the engine has emitted. | ~pon 1he air cleaner element
Cheok air intake hoses on the engine
Check the injectors on the engine
Damaged igniter ceramics Check the igniters
Loose of the ignition cable Check the ignition cables
Loose of the battery ground for the bumer sys- | Check the battery ground on the left side
tem frame rail
CAV (Combustion Air Valve) stuck closed Check the CAV
Air leakage from the combustion air piping Check the combustion air hoses/connectors
Kinked combustion air hose/piping Check the combustion air hoses
Turbo failure Check the turbocharger
EGR valve failure Check EGR valve
:—rgg ge%m*:g::f Stuck exhaust brakae failure Chack the exhaust brake failure

High restriction on the air cleaner element

Check the air cleaner element

Plugged/inked air intake hose in the engine

Check air intake hoses on the engine

Excessive high back pressure in a down-
stream of the combustor, Excessive high accu-
mulatod soot on RPR

Check the injectors on the engine

Differential pressure rise by DPR filter melting

Check the DPR fiter

Lack of injected fuel
quantily from the atom-
izer

Plugged fuel line between the atomizer and
the nozzle

Check the fuel line

Atomizer injector issue

In this case P2436 (Atomizer Failure) appears

Uncontrolled airflow

internal of the combus-
lor

Combustor internal shape issue (e.g. lbose

Internal component)

Check nao ratiling from the combustor

Control failure

Flame temperature sensor failure

Check insulation resistance/junction resis-
tance

Outlet temperature sensor failure

Check insulation resistance/junction resis-
tance

BCU failure

In this case, other DTC appears

CHANGE

Bliaucks|

A Toyota Group Company



SERVICE MANUAL
INFORMATION

BURNER CONTROL SYSTEM (BCU)

[Diagnosis Procedure Overview]

w/o any issues?

Step Description Judgment Criteria YES NO
Correct the problem
Have DTC P2300, P2301 | according to diagnosis pro-
1 DTC for SPARK FAIL or P2302 boon rocordod? codure for the subject Go to step 2
DTC, and then go to step 2
ATOMIZER NOZZLE Is the value 55.16 kPa (8
2 | PRESSURE psi) or less? Go i sip.a Godskp 2
Is there spark between
3 |IGNITER SPARK igniters? Gotostep 4 Go to step 14
Is the igniter gap within the
4 |ioNiTER AP apec: £5 - 3.5 mm Gotoatep 5 Carne g‘fogs‘:g' as"d fhen
{0.10-0.141in.) ? g P
COMBUSTION AIR a 2 Repair, and then yu lustep
7
5 HOSES No Kink/plugging? Goto step 6 6
Is the combustor orifice
diameter within the spec: Clean the orifice, and then
& | COMBLISTOR ORIFICE 11.25 - 11.75 mm Gotostep 7 go to step 7
{0.44 - 0.46in.) ?
Is the combustor manie
7 | COMBUSTOR MANTLE | depth within the spec: Gotostep 8 R:f:’a:: :'heoc?m“l::stgr.
20 mm {0.78 in.} or less? 9 P
Air comes from CAV within Wait thour and re-test if
8 Combustion Air Valve 7 seconds after CAV is Go to step 9 ambient temp is low.
(CAV) opened at P Replace CAV. and then go
2,000 -2,500 r/min? to step 9
e epice e fame anpor
9 | FLAME TEMP SENSOR | . Go to step 10 ature sensor, and then go
is greater than 1 MQ at to step 10
500 VDC? P
Does the DPR manual
10 |DPRMANUAL REGEN | regeneration is completed Go to step 11 Go to step 19
w/o any issuesT
Does the DPR automatic
Il | DPRAUTO REGEN regeneration Is completey Diagrosis Is completed GO W step 21
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Extra Diagnosis Procedures when problem was found thru 1-11
Step Description Judgment Criteria YES NO
Is the value 55.16 kPa (8
12 :‘;%hgngSENOZZLE psi) or less after discon- Clean the nozzle and then Go 1o step 13
ST b Gk 35 nectina the fuel tube from qo to step 2 P
" nozzle?
Is the value 55.16 kPa (8 )
13 g;%gg&:ENOZZLE psi) or less after discon- Clean the fuel tube and 'gtlean th: ;:omnzer‘out‘lel
<I1 o at tep 12> nacting the fuel tuhe from then gn to step 2 ing, an .:n gologiep
» atomizer?
Is the exposed length 7 "
14 g’ﬂ?gz‘CAg:E mm (0.28 in.) or less? Go to step 15 fepa ";;" go o aen
. I3 there no locae?
IGNITER INSULATION : Perform step 3 again. If no
15 | RESISTANCE '18&}02 :;s:::g:g;‘ resistance spark, replave the ignitivn Qu tu siep 16
<If yes at step14> * coil, and then go to step 3
Is the igniter gap within the
IGNITER GAP Correct the gap, and then
16 2 spec: 2.5-3.5mm Gotostep 17
“HrostEio s {0.10-0.14 10 7 gesa tiep 3
Replace the DPR filter,
DPR FILTER Is the DPR filter melted/ :
17 clean the igniters, and then Go to step 18
<If yes at step 16> pushed out? goto step 3
1 | SCRCATALYST Is the SCR catalyst siipped | fiePiace the SCR catalyst, | - o501 1o jgniters, and
<If no at step 17> down? gogto s(el; 3 then go to step 3
19 IAJ%“QTZ'%%FUEL Is the fuel injection quantity Go to step 20 Replace the atomizer, and
?
<If no at step 10> within spec? then go to step 10
20 MANUAL REGEN DATA | Flame temperature sensor | Replace the flame temper- Go 1o step 1
<If yes at step 19> value was increasing? ature sensor P
Replace the SCR catalyst,
SCR CATALYST Is the SCR catalyst slipped K2
21 clean the igniters, and then 0 to step 22
<lf no at step 11> down? Oi ,g:mn i d G ep
Replace the DPR filter,
DPR FILTER Is the DPR filter melted/ i
22 clean the igniters, and then Go to stop 23
7
<lf no at step 21> pushed out? go to step 11
23 N&"gﬁ%‘zme" Is the fuel injection quantity Go to step 24 Replace the atomizer, and
<If no at step 22 within spec? then go to step 11
TURBO Is the turbo response Replace the turbo, and
24 <If yes at step 23> speed is within spec? Gotostep 25 then go to step 11
EGR VALVE le the EGR valvo rocponce Roplace the EGR valve,
25 | Jifyes at step 24> speed is within spec? Go'to step 26 and then go'to step 11
EGR VALVE 5 Replace the EGH valve,
28 <If yes at step 25> o sty faund? Qo fiep 1 and then goto step 11
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INSPECTION PROCEDURE: P2030

/\\ WARNING

The burner system operates at an extremely high temperature of about 1,000 °C {1,832 °F} inside the combustion
chamber.

The surface temperature of a unit can reach 300 °C {572 °F} during operation.

Even higher temperatures can occur at the flange; the exhaust outlet; and the filter, which remains hot for a lon-
ger period of time than other system components.

Before you service the burner unit, all system components must be at ambient temperature to prevent serious
personal injury.

An original equipment-mounted exhaust outlet is not insulated.

The skin temperature of a non-insulated exhaust outlet can exceed 700 °C {1,292 °F} during operation.

Before you service the thermal regenerator unit, all system components must be at ambient temperature to pre-
vent serious personal injury.

When you work on an electrical system, the possibility of electrical shock exists, and sparks can ignite flammable
substances.

You must always disconnect the battery ground cable before you work on an electrical system to prevent serious
personal injury and damage to components.

NOTICE
BCU software version must be 25F7 or later before starting procedure.

1 | DTC for spark fail [HINO DX II ] ||

1. Set the starter switch to the "LOCK" position.
2. Connect the vehicle to HINO DX Il .
3. Set the starter switch to the "ON" position.

4. Confirm the DTC code in the BCU.

IHM DTC P2300, P2301 or P2302 been recorded? II
Go to diagnosis procedure of a related DTC, Go to step 2.
and then go to step 2.
2 Check the “Atomizer nozzle pressure” [HINO DX Il ] |

1. Connect HINO DX Il to the vehicle, then turn starter switch position
to *ON®. (Do not start the engine)

2. Select [BCU).
3. Set up data monitor [atomizer nozzle pressure] and [Burner State).
4,  Siarl the engine.

5. Check the value of [atomizer nozzle pressure] when [Burner State]
is [Accum Soot].

Standard value
55.16 kPa (8 psi) or less.
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Is the value 55.16 kPa (8 psi) or less?

Go to step 3. Go to step 12.

3 |Inspect the ignition coil condition [HINO DX Il ]

1. Turn off the engine, and starter switch position must be "OFF".

2. Remove the right side front splash board.

3. Remove the fuel nozzle from the combustor.

4. Connect HINO DX Il to the vehicle, then turn starter switch position
to "ON".

5. Select [BCU].

6. Activate "Ignition Coil* for 2 min.

SAPHIBFO0500115

7. Confirm spark visually for 2 min.

/I DANGER

Just after engine "ON", the burner system makes a high voltage
arc (40,000-50,000 volts) for few seconds.

Do not touch the ignition coil, ignition cables, ignition plugs and
arc during this checking. Death or serious personal injury, and
damage to components can result.

NOTICE
Discard the copper washer when the fuel nozzle is re-assembled.

Measurement condition Measurement site
Starter switch: ON Igniters (Burner combustor)
Is there spark between igniters?
Go to step 4. Go to step 14.
CHANGE
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4 | Checking the igniter gap

1. Check igniter plug gap.
The SST is a “Go - No-Go" gauge to check the igniter gap at the tips.
The tool has a 2.5 mm (0.10 in.} gauge on one end and a 3.5 mm
{0.14 in.} gauge on the other end. The 2.5 mm {0.10 in,}) end should
be able to pass between the igniter tips while the 3.5 mm {0.14 in.}
end should not.

NOTICE

+ Care must be taken when checking the igniter gap to make cer-
tain no damage occurs to either igniter tip or to the porcelain.

* Care must be taken to prevent any foreign debris from entering
the combustor through the nozzle hole opening. If foreign
debris does enter the combustor, the debris must be removed

from the combustor.
* Nozzle should not be reassembled after completion of this step
for 'step 8".
Measurement condition Measurement site
Starter switch: LOCK Igniters (Burner combustor)

Standard value
Igniter gap specification: 2.5 -~ 3.5 mm {0.10 - 0.14 in.}

Do the measurements meet the standard value?

Go to step 5. Remove both blue ceramic igniter plugs from
the combustor. And carefully cleaned up by
break cleaner and wire brush.

Switch igniter positions side to side. Rein-
stall both igniter plugs and torque to the
specified torque.

Specified Torque: 22.0 Ib-ft (29.8 N-m). Check
the gap again. If the gap is still out of spec,
remove one (1) igniter from the combustor
and exchange it with another new one. Due
to manufacturing variability of igniters it may
be necessary to replace one of the two ignit-
ers to bring the gap within specification and
then go to step 5.

CHANGE
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Il 5 Visual inspection of combustion air piping and hoses

1. Check combustion air hoses,

Combustion Air Hose o\v
R

Measurement condition Measurement site
Starter switch: LOCK Combustion air hoses

Standard value
Not kink, not loose, not leaks, not restriction

| No issue found?

L

Go to step 6. Repair/Replace.
And then go to step 6.

CHANGE
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6 | Visual inspection of the combustor orifice

1. Disconnect the combustion air hose from the combustor.

2. Check the orifice.

NOTICE

After removal, be careful to avoid entry of foreign matter into the
hose / combustor.

HINT
Combustor orifice must be periodically replaced every 150,000
miles.

Normal Orifice

Measurement condition Measurement site
b e Starter switch: LOCK Combustor

Standard value
11.25-11.75 mm {0.44 - 0.46 in.}

IDo the measurements meet the standard value? I
Go to step 7. Clean the hole by brake cleaner / wire brush
and then go to step 7.

7 | Confirmation of the combustor deflecting plate

1. Take measurement of distance from bottom of combustion air
valve fitting opening to mantle defiector plate.
NOTICE

* After removal, be careful to avoid entry of foreign matter into the
hose / combustor.

* Combustion air hose should not be reassembled to the com-
bustor after this step for “step 8".

Measurement condition Measurement site

Starter switch: LOCK Combustor

Standard value
Depth is 20 mm {0.78 in.} or less

Do the measurements meet the standard value?

Go to step 8. Replace the combustor and then go to step
8.

CHANGE
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8 | Checking the combustion air valve for correct operation [HINO DX II ]

1. Remove the fuel nozzle from the combustor.

/I\ DANGER

Burner system may be operated after engine ON in order to ele-
vate the exhaust gas temperature for early NOx reduction.

If the fuel is not supplied, flame cannot be created.

Therefore, to make sure to remove the fuel nozzle prior this proce-
dure.

Otherwise, flame may be spilling from the combustor.

2. Start the engine. (Idling)

3. Select [BCU] on the diagnosis screen.

4. Use the accelerator pedal to raise the engine speed to
2,000 - 2,500 r/min.

5. Select [Combustion air valve] in [Active test Setting], keep it [ON]
for 30 seconds, and then turn it on [OFF].

6. Repeat the operation of the above step 5 ten times and confirm the
flow of air (air bubbles) from the tip of the hose.

¢ At the time of [ON] operation: Air flows from the tip of the hose.

¢ At the time of [OFF] operation: No air flows from the tip of the hose.

NOTICE

* Mount it without bending the hose with the combustion air valve
free.

* When tightening, fold the hexagonal part under the swivel with
the wrench.

a. Mount the combustion air valve.

Tightening Torque:
41-61 N-m {418 - 622 kgf-cm, 31 - 45 Ibf-ft}

Air comes from CAV within 7 seconds after CAV is turned ON?

Go to step 9. Test again.

After the vehicle is left for 1 hour in room
temperature, if air is still not coming, replace
combustion air valve.

And then go to step 9.

CHANGE
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9 |Inspect the flame temperature sensor insulation resistance

1. Check insulation resistance, between sheath and a terminal.
HINT

Flame temperature sensor must be periodically replaced every
150,000 miles.

Measured insulation resistance at room temperature is greater than 1 M at 500 VDC?

Go to step 10. Replace the flame temperature sensor.
And then go to step 10.

CHANGE
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10 | Performing of DPR manual regeneration [HIND DX 11 ]

Satting of economy rurveng internity
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{Engine J08E-vC ] | Priet Lt
ey Tratinl wwhon St vahe U | Wirtie o ECU
E-COAST release on Acc/Dec settng. [rrelet [reald
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Set the starter switch to the "ON" pasition.

Use the HINO DX Il to rewrite the DPR soot accumulation quantity
lo a value permitting DPR manual regeneration.

Set the starter switch to the "LOCK" position.
Sel the starter switch to the "ON" pasition.
Select [ECU].

Set up data monitor [Engine speed)], [Engine torque], [Exhaust gas
temp (Burner inlet)], [Flame temp), [Exhaust gas temp (Burner out-
let)], [Exhaust gas temp (DPR outlet)], [Target exhaust temp
(Burner oullet)], [Atomizer air pressure), [Atomizer fuel pressure],
[Atomizer nozzle pressure], [Battery voltage], [Burner operation
status].

Perform DPR manual regeneration (data acquisition by HINO DX I
BCU).

Once regeneration is completed, select stop then save the BCU
record data.

Do the DPR gauge change to “0” after completion of the DPR manual regeneration?

CHANGE
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Go to step 11. Go to step 19.

11 | Performing of DPR automatic regeneration [HINO DX Il ]

1. Set the starter switch to the "ON" position.

2. Use the HINO DX Il to rewrite the DPR soot accumulation quantity
to a value permitting DPR manual regeneration.

3. Set the starter switch to the "LOCK" position.

4. Set the starter switch to the "ON" position.

5. Select [BCU).

6. Set up data monitor [Engine speed], [Engine torque), [Exhaust gas
temp (Burner inlet)], [Flame temp], [Exhaust gas temp (Burner out-
le1)), [Exhaust gas temp (DPR outlet)], [Target exhaust temp

(Eurner outlet)], [Atomizer air pressure], [Atomizer fuel pressure],
[Atomizer nozzle pressure], [Battery voltage], [Burner operation

status).

7. Perform DPR manual regeneration (data acquisition by HINO DX Il
BCU).

8. Once regeneration is completed. select stop the save the BCU
record data.

HINT

The test drive must be implemented with the engine speed simula-
tion of P141F at a freeze frame in the DX report during DPR auto-

matic regeneration.

Freeze frame information

Freeze frame tem At work start At the end of work Unit

<P141F: Burner system malfunction>

Year 2014 Year

Month T Month

Day 1 Day

Hours 6 Hours

Minutes 57 Minutes

k! 90 c

T — 257 i)

Injection quantity 70.88 mm3/st

Final accelerator opening 0 %

Speed 112 km/m

Intake air pressure 180 kPa

2 digit diagnosis code 98

Actual common rail pressure 19349 MPa

Do the DPR gauge change to “0" after completion of the DPR automatic regeneration?

CHANGE
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Diagnosis is completed. Go to step 21.

|| 12 | Check the “Atomizer nozzle pressure” [HINO DX 11 ]

1. Disconnect the fuel tube from nozzle on combustor.

2. Connect HINO DX Il to the vehicle, then turn starter switch position
to "ON" |Do not start the engine).

3. Select [BCU].
4. Selup data monitor [atomizer nozzle pressure] and [Burner State).

5. Start the engine.

6. Check the value of [atomizer nozzle pressure] when [Burner State]
is [Accum Soof].

NOTICE

When the tube is re-installed, tighten it with proper tightening

torgue.

Tightening torque: 10.6 - 12.0 N-m (108 - 122 kgfcm, 7.82 - B.85

Ibf-ft)

Socket size: 7/16" HEX

HINT
Nozzle must be periodically replaced every 150,000 miles.

Standard value
55.16kPa (8psi) or less

Is the value 55.16kPa (8psli) or less?

Cleaning the nozzle by correct procedure. Go to step 13.
See [Reference 4].
And then go to 2.

CHANGE
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13 | Check the “Atomizer nozzle pressure” [HINO DX Il ]

1. Disconnect the fuel tube from atomizer (Do not disconnect the fit-

’E‘; ting in atomizer).
gl 2. Connect HINO DX Il to the vehicle, then turn starter switch position
E‘ 7 to "ON" (Do not start the engine).
] 3. Select [BCU].
t;‘

4. Set up data monitor [atomizer nozzle pressure] and [Burner State).

! P
?/ T ignition col 5. Start the engine.
7 / [ | Disconnected part l 6. Check the value of [atomizer nozzle pressure] when [Burner State]
& \ is [Accum Soot).
;.‘ Ignition cable NOTICE
h When the tube is re-installed, tighten it with proper tightening
/| torque.
Vi) Tightening torque: 10.6 - 12.0 N-m (108 - 122 kgf-cm, 7.82 - 8.85
/S Ibf ft)

Socket size: 7/16" HEX

Standard value
55.16 kPa (8psi) or less

F2030-16

Is the value 55.16kPa (8psi) or less?

Cleaning the fuel tube and then go to step 2. Cleaning the atomizer outlet fitting. If pres-
sure is still high after cleaning the fitting,
replace the atomizer and then go to step 2.

CHANGE
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Visual inspection of the ignition cable
1. Check the exposed length at left and no loose of ignition cable

boots.
1 HINT
"\ Fuel tube Check whether the contact between the terminal in the ignition
cable boot and the igniter is okay or not.
i i g Mcasurement condition Mcasurement site

e igniter well

Starter switch: LOCK Ignition cables

@5

PR030-1

Is the exposed length 7mm (0.28 in.) or less?
Is there no loose?

oz

Go to step 15. Repair and then go to step 3.

15 | Inspect the igniter resistance

1. Check the resistance.

HINT

The insulation resistance of the igniter decreases with excessive
deposit of soot and/or fuel on the igniter surface. In this case, the
spark is not generated at the tip of the igniter, and there is leakage

at the combustor.
Measurement condition Measurement site
Starter switch: LOCK Igniters (Burner combustor)

P2020-20

Is it 1 MQ or more (Open circuit)?

Perform step 3 again. If no spark, replace the Go to step 16.
ignition coil and then go to step 3.

CHANGE
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16 | Checking the igniter gap

1. Check igniter plug gap.
The SST is a “Go - No-Go" gauge to check the igniter gap at the tips.
The tool has a 2.5 mm (0.10 in.} gauge on one end and a 3.5 mm
{0.14 in.} gauge on the other end. The 2.5 mm (0.10 in.} end should
be able to pass between the igniter tips while the 3.5 mm {0.14 in.}
end should not.

NOTICE

+ Care must be taken when checking the igniter gap to make cer-
tain no damage occurs to either igniter tip or to the porcelain.

* Care must be taken to prevent any foreign debris from entering
the combustor through the nozzle hole opening. If foreign
debris does enter the combustor, the debris must be removed

from the combustor.
Measurement condition Measurement site
Starter switch: LOCK Igniters (Burner combustor)

Standard value
Igniter gap specification: 2.5 - 3.5 mm {0.10 - 0.14 in.}

IDo the measurements meet the standard value? I
Go to step 17. Remove both blue ceramic igniter plugs from
the combustor. And carefully cleaned up by
break cleaner and wire brush.

Switch igniter positions side to side. Rein-
stall both igniter plugs and torque to the
specified torque.

Specified Torque: 22.0 Ib-ft (29.8 N-m). Check
the gap again. If the gap is still out of spec,
remove one (1) igniter from the combustor
and exchange it with another new one. Due
to manufacturing variability of igniters it may
be necessary to replace one of the two ignit-
ers to bring the gap within specification and
then go to step 3.
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17 |Inspect the DPR filter

1. Remove the DPR filter and check the DPR filter outlet surface.

HINT
When DPR filter is melted, the combustion air cannot be supplied
correctly.

slep17-01

Sool leakage

slep1 7402

[ Damage / soot leakage found on DPR filter outlet surface?

DPR replacement. Go to step 18.
Clean the igniters, and then go to step 3.

|| 18 | SCR catalyst unit check

1. Remove the tail pipe and check the condition of the SCR catalyst
unit.

HINT

When the SCR catalyst has shifted towards the rear, the SCR cata-

lyst differential the pressure increases and the combustion air no

longer is supplied correctly.

Measurement condition Measurement site
Starter switch: LOCK SCR catalyst

Standard value

The SCR catalyst does not come in direct contact with the tail-
pipe.
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| Does the SCR catalyst come in direct contact with tailpipe?
SCR catalyst unit replacement. Clean the igniters, and then go to step 3.
Clean the igniters, and then go to step 3.
19 |Inspect the atomizer fuel injection quantity [HINO DX II ]
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1. Select [BCU] on the HINO DX II .
DX Il version should be 1.1.15.11 or later. BCU software version
should be 25FA/2606 or later.
2. In [Active test setting], measure the fuel injection quantity on
"FWM 10 %", "PWM 30 %" and "PWM 50 %",
Fuel will be injected for 30 seconds once each buttons is turned
on.
Measurement condition Measurement site
Starter switch: ON Atomizer
Standard value
Injection quantity in 30 seconds
PWM 10 %: 22.92 - 38.22 cc (18 - 30 grams)
PWM 30 %: 61.14 - 84.09 cc (48 - 66 grams)
PWM 50 %: 99.36 - 124.83 cc (78 - 97.8 grams)
[ Do the fuel injection quantity meet the standard value? |
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(e ==

Go to step 20. I | Replace the atomizer and then go to step 10.

20 |Inspect the manual regeneration data

1. Check the recored data at step 10.

I Flame temperature sensor value was increased during “flame detection" status?

Replace the flame temperature sensor. Goto step 1.
Diagnosis completion after igniter cleaning.

21 | SCR catalyst unit check

1. Remove the tail pipe and check the condition of the SCR catalyst
unit,

HINT

When the SCR catalyst has shifted towards the rear, the SCR cata-

lyst differential the pressure increases and the combustion air no

longer is supplied correctly.

Measurement condition Measurement site
Starter switch: LOCK SCR catalyst

Standard value

The SCR catalyst does not come in direct contact with the tail-
pipe.

| Does the SCR catalyst come in direct contact with tailpipe?

=

SCR catalyst unit replacement. Go to step 22.
Diagnosis completion after igniter cleaning.
Go to step 11.
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22 |Inspect the DPR filter

1. Remove the DPR filter and check the DPR filter outlet surface.

HINT
When DPR filter is melted, the combustion air cannot be supplied

correctly.

SAPH 167010001007

SAPH1I6F010301000

Damage / soot leakage found on DPR filter outlet surface?

DPR filter replacement. Go to step 23.
Clean the igniters, and then go to step 11,
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23 |Inspect the atomizer fuel injection quantity [HINO DX 11 ] |
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1. Select [BCU] on the HINO DX Il .
DX Il version should be 1.1.15.11 or later. BCU software version
should be 25FA/2606 or later.
2. In [Active test setting], measure the fuel injection quantity on
“"PWM 10 %", "PWM 30 %" and "PWM 50 %".
Fuel will be injected for 30 seconds once each buttons is turned
on.
Measurement condition Measurement site
Starter switch: ON Atomizer
Standard value |
Injection quantity in 30 seconds
PWM 10 %: 22.92 - 38.22 cc (18 - 30 grams)
PWM 30 %: 61.14 - 84.09 cc (48 - 66 grams)
PWM 50 %: 99.36 - 124.83 cc (78 - 97.8 grams)
I Do the fuel injection quantity meet the standard value? Ii
|Gnmmpz4. | |a.puuthoammmmdmengowmp11. ||
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24 |Inspect the turbocharger [HINO DX Il ]

1. Use the HINO DX Il and inspect the time lag (following ability) of
the indicated VNT opening and the actual VNT opening.

/i\ cAuTION
Perform this inspection with stopped engine to avoid damage to
the engine.

<Inspection procedure>

(1) Select [Inspection Menu].

(2) Select [VNT inspection].

(3) Click [Start inspection].

(4) Click [VNT UP).

=g * Inspect the response delay at each step of the Target VNT posi-
tion and Actual VNT position from 0 to 90 %.
(5) Click [VNT DOWN].
« Inspect the response delay at each step of the Target VNT posi-
tion and Actual VNT position from 90 to 0 %.

<Reference>

With the VNT opening in the range from 0 to 90 %, the change per step

is 10 %.

Standard value

A time lag (follow-up delay) within 3 seconds in regard to the
indicated VNT opening.

| Do the measurements meet the standard value? |

Go to step 25. Replace the turbocharger.
And then go to step 11.

25 |Inspect the EGR valve [HINO DX 1]

1. Inspect the time lag (following ability) of indicated EGR valve open-
— ing and actual EGR valve opening.

T cm = e
=5 -;’-.!h: - /\ CAUTION

l_' = = - = Perform the inspection with stopped engine to avoid damage to
l:.,, - the engine.
. (2] )5
Il i e <Inspection procedure>
== = s (1) Select [Inspection Menu].

(2) Select [EGR inspection].

- (3) Click [Start inspection].

"By | =] (4) Click [EGR opening UP]:

« Check each step from 0 % - 90 % of the time lag (following char-
acteristics) of the target EGR valve opening and actual EGR valve

opening.

(5) Click [EGR opening DOWN]:

* Check each step from 90 % — 0 % of the time lag (following char-
acteristics) of the target EGR valve opening and actual EGR valve
opening.

<Reference>
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With the EGR opening in the range from 0 to 90 %, the change per
step is 10 %.

Standard value

A time lag (follow-up delay) within 5 seconds in regard to the
indicated EGR opening.

Do the measurements meet the standard value?

Go to step 26. Replace the EGR valve.
And then go to step 11.

26 |Inspect the EGR valve

1. Check screws attached to EGR valve shaft and butterfly valve.

2. Check rust on the link rod.
[Explanation]

If EGR is nol working properly, abnormal combustion, insufficient air
supply quantity into engine and excessive black smoke occur.

* Inspection point

F2000-38

No shaft rattle?, No butterfly valve screw loose?, No link rod rust?

Go to step 1. Replace the EGR valve.
And then go to step 11.
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[Reference 1: Manual Regeneration Data Correction Procedure]

1. Turn off the engine, and starter switch position must be "“LOCK".

2. Connect HINO DX Il to the vehicle, then set the starter switch to the "ON" position (Do not start the engine).
3. Select [BCU).

4, Start the engine (ldling condition).

5. Check the value of [Flame temperature], [Exhaust gas temperature (DPR Outlet)] and [Burner state] in [Data monitor
Setting].

6. Perform the manual regeneration.

1200 | ~ Engine revolution '
1000 — ine t :
800 " + 1 ]
[ :
ol
400
oy ¥
e o o e o e I o o o st s Tl
o L : : : : - J

/ ) —— Exhaust gas temp. (Bumer inlet)

O — , |

Exhaust gas temp. (Bumer outlet!
Yorgot tomp.

L

Fuel Pressure Sensor Value Criteria

1000 558.48-696.37kPa (81-101psl) |
Charged Ccnsum pted m
600 mm———— |
[ Jagged behavior is normal during fueling cycle due to fuel injection duty cycle. |
400
200 " Nozzle Pressure Sensor Value Criteria
® Status # 2 and 3 : —— Atomizer &ir pressure
0 \_275.79- 344 74kPa (40-50psi) - A izer fuel pr
Atomizer nozzle pressure
=200 = Nozzle Pressure Sensor Value Criteria ; B
@ Status # 0:3 45-55 15kPa (0.5-8 0ps
2r ‘
10 J |
8 -+ !
[ |
'
2 rJ w— Bumer state !
e ‘
o e A e A e J
SAPHIBFO30S00145
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[Reference 2: Purpose of the burner system]
1. SCR WARM UP MODE

* To elevate exhaust gas temperature just after engine start up for improving NOx reduction efficiency by DEF-SCR sys-
tem.

» During this activation, engine speed becomes 880 r/min.

<Operation Flow>

I Burner System Activating llt

SCR Catalyst Bed Temperature =

2R°C
I Burner System Deactivating l

Normal Operation ¢

SAPH16FO30500100

<SAMPLE: Operation Sequence and Normal Behavior>

[ —— Engine revolution RPM |

- 88888

e Exhauizst Temp T
~——— Flame Temp *C
e - e DPR Inlet Temp C
et o Targst Tems °C

12 r

-
SN e DO
e

SAPHEFO30500101
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2. Elevate exhaust gas temperature for DPR active regeneration

<Operation Flow>

Normal Operation |'

A

Accumulated Soot Amount Sagh

=agl

Burner System Activating

Accumulated Soot Amount

SAPH16FO30500102

<SAMPLE: Auto Regeneration Operation Sequence and Normal Behavior>

1000 - —

——— Engne revohton
2580 ,4& ——Engne torgre
e
I YOS MA TN O A PN MFL
570 VO AR P

Exhmest gas temp Burner outlet)
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585858828838

Ve T R P — F e e
=W A— — —f ) —

— Atomifer &F prewsure
— Atomizer fusl pressure

a3

&
=,

= M e o =

Wailing Mode after axhaust brake ON event during fusling = 3. Preparing Regenaration

Exh brake becomes OFF within 20sec since ON, BCU go back to previous status.
Exh brake ON duration over 20sec, BCU go to Shut Down Status

SAPHIGFOM0S00104

Automatic regeneration stop conditions

(1) DPR regeneration done

(2) Exhausl brake turned on

(3) Vehicle speed is "0" for more than 2 minutes

(4) Geared in to "R" range

(5) Relative failure detected(e.g. Over temperature of DPR inlet/outlet, Excessive soot - DTC P244B detected)
(6) Starter switch LOCK / Engine stall
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<SAMPLE: Manual Regeneration Operation Sequence and Normal Behavior>
During MANUAL REGENERATION, engine speed becomes 980 r/min.

1200 ~—— Engine revolution
1000 T : L)

800 —

600

400

S \

Pl . |

/ —— Exh gas temp. (Bumer inlet)
e |— Flame temp.
L Exhaust gas temp. (Bumner outlet) L - .
Target temp. g
Fuel Pressure Sensor Value Criteria- |
1000 S558.48-69637kPa (81-101psi)
| —— Charged /\CEM =N A !
— ——®
- e

[ Jagged behavior is normal during fueling cycle due to fuel injection duty cycle. |

200 H——Se—"Atomizer Nozzle Prossure Sensor Vakue Criteris )
¢ Status #2and 3 - —— Atomzer @r pressure

275.79- 344.74kPa(40-50ps1) ~ Atomezer fuel pressure

Atomizer nozzle pressure

~200 Atomizer Nozzle Pressure Sensor Value Criteria
# Status # 0 5. 45-55 15kPa (0.5-8.0
12 —
0 [ ———————
8
o 3
=
2 —— Burner state
ol - .

Manual regeneration cancellation conditions

(1) DPR regeneration done

(2) Accelerated

(3) PTO enabled

(4) Geared in except "P" or "N" range

(5) DPR regeneration button pushed twice

(6) Relative failure detected(e.q. Over temperature of DPR inlet/outlet. Excessive soot - DTC P244B detected)
(7) Vehicle speed detected

(8) Starter switch LOCK / Engine stall
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[Reference 3: Burner System Operation Status]
Duration
Status # Description Purpose
SCR Warm Up Mode | DPR Regeneration Mode
Periodic igniter cleaning performed for 5 min every 1
B Accumulating Waiting ECU Command hour for burning soot on the igniter surface up.
g:’""’ s o after misfire, 30 min. 10 min.
1 Checking Outputs | Electrical Parts Function Check 8 sec. (ON: 4 sec, OFF: 4 sec.)
NORMAL: 3 sec. After NORMAL. 5 sec. After
: Burnt up soot on igniters by misfire, lost flame event in | misfire, lost flame event in
£ Cieaning igniters spark previous fueling cycle: 5 | previous fueling cycle: 5
min. min.
: s Maximum 10 sec, (If no flame detected within this 10
4 Detecting Flame | Ignition sec, misfire)
3 Preparing Regen- | Build up fuel pressure (by fuel Toht
eration pump)
Depend on initial DPR
Depend on initial DPR inlet temperature (Ramp-
6 Ramping U Ramping up exhaust gas tem- | inlet temperature (Ramp- ing Up Speed:3.75 °C
gLy perature ing Up Speed: 3.75 °C | (38.75 °F)/sec. (< 450 °C
{38.75 *F)/sec.) {842 *F}, 1 °C {33.8 °F}/
sec. (> 450 °C {842 °F))
: Holding hot exhaust gas tem- g
8 Regenerating perature Depend on condition
Burnt up soot on igniters and on
9 Cooling Down combustor internal surface by 30 sec 180 sec
small flame
10 Shutting Down Fuel purge and cool down 30 sec
1 Extended Shut Extended igniter cleaning after 5 min when exhaust brake was turned on in fueling
Down exhaust brake event cycle
12 Aclive diagnostic | Diagnose failure component (e.g. will be swilched this mode after delected P2030)
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[Reference 4: Nozzle Cleaning Method]
1. Clean the outside of the nozzle with brake cleaner.

2. Clean the inside of the nozzle with brake cleaner.

/\ cAUTION
Do not wipe the outside of the nozzle; otherwise, the nozzle may become clogged.
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