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LIST No.
DOCUMENTS LIST AQA10005005 5:/3
SHIPYARD SASEBO HEAVY INDUSTRIES CO., LTD. ENGINE MODEL
SHIP No. SNO. 761/762 6DK-20
APPROVAL| WORKING | AS BUILT
Nol NAME. DRAWING No. | REMARK T M r T
Sizicig|Bizgix &|3izixis
1|DOCUMENTS LIST. AQA10005005C 7i0:B! [5i0 4i0
2|SPECIFICATIONS(JAP.). |AQA10605006 C Fo 1 |Fol Ao
3|SPECIFICATIONS(ENG.) |AQA10005007:C 7i0ici [5i0 4i0
4
5|OUTLINE AQA10005008:B 7i0iBi |5i0 4:0
6
7|ARRANGE OF FITTINGS |AQA10005009iC 7:0iCi |5i0 4:0
8| DISASSEMBLING E200050510Z: F 7i0 5i0 4i0
o|PIPING DIAGRAM (1) AQA1000501C A|FO&EXH.GAS 7i0 50 4i0
10|PIPING DIAGRAM (2) AQA10005011A|SA 7i0 5i0 40
11|PIPING DIAGRAM (3) AQA10005012B|LO 7i0iB] |[5i0 4i0
12|PIPING DIAGRAM (4) AQA10005013 AlCwW 7i0 50 40
13 i
14|WIRING DIAGRAM AQA10005014B 7i0iB! [5i0 4i0
15
16|SPEED SWITCH UNIT  |[NN00262001A E 7i0 5i0 4i0
17|SPEED SWITCH UNIT SET [NN00262K005 A 7i0 5i0 4i0
18|GOVERNOR CONTROL UNIT [NN00031K011iC{AC100V 7i0 5i0 4i0
19|LO PRIMING PUMP B106605010Z;Z 7i0 5i0 4i0
20|EXH. EXPANSION JOINT |NN00271011BiB|250A x 350A 7i0 50 4i0
21
22|LO PRIMING PUMP STARTER AQA10005017 A 7:0 5:0 40
23|AUTO CW VALVE(3PORTS) | $10071-983Z;E 7i0 5i0 4i0
24|ORIFICE Q399333950A: A 7i0 50 4i0
25|NOZZLE TEST PUMP AQA10003156 A 7i0 50 4i0
26[T/C CLEANING FITTING  |AQA10003167:A 7i0 5:0 4i0
27
28| TORSIONAL VIBRATION CAL 4:0
29
30
31
32
33
34
35
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SHIPYARD SASEBO HEAVY INDUSTRIES CO., LTD. ENGINE MODEL
SHIP No. SNO. 761/762 6DK-20
APFl’:RO(l;VAL WJI?KTNG ASBUILT
No. NAME. DRAWING No. |  REMARK P L
Qiziwif|3izicif|3izixis
1|SPARE PARTS LIST
2|DIESEL ENGINE AQA10005015 B 7i0iB o
3|TURBO CHARGER B684300030F: A|TPS48D 7i0 O A
4|GOVERNOR NN00035001A: A|RHD6 7.0 | | _|oiA
5|LO PRIMING PUMP AQA20002219: A 7i0 Zlo
6|LO PRIMING PUMP STARTER |AQA10005018: A 7:0 % O
8 23
9
10 =
11|TOOL LIST »
12|DIESEL ENGINE Q7LT320300F.E 7:0 =|[e)
13| TURBO CHARGER B684300130F: | TPS48D 7i0 =[O
14|DIESEL ENGINE (2) QE19302190F: Z 7i0 2lo
15 =
16 >
17 a
18
19
20
21|TESTING METHOD Q7LT318450F 7i0
22
23|INSTRUCTION MANUAL |
24|SPEED SWITCHUNIT  |Q7LT333490Fi Z|ENG. 4i0
25|TURBO CHARGER TPS48D | |ENG. 4i@
26| GOVERNOR RHD6 ENG. 4i@
27
28
29
30
31
32
33
34
35
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1—1. Principal particular AQA10005007C (2/17)

1 [Type In—line, single action, 4 cycle, direct injection

turbocharged and intercooled, water—cooled diesel engine

2 |Engine type 6DK—-20
3 [Rated output 1 kW 760
4 |Revolution min—1 900
5 |Cylinder numbers 6
6 |Bore x Stroke mm 200 X 300
7 |Break mean eﬁective pressure MPa 1.80
8 |Maximum pressure MPa Below 17.0
9 |Piston speed m/s 9.0
10 {Over load 10% over load : 60min (every 12hrs)
11 |Rotation Clockwise (right) (view from flywheel side)
12 [Fuel oil consumption g/kW-h 197

5% margin, fuel oil low caloriec value : 42700kJ/kg
13 {Lub oil consumption g/kW-h 0.8

Standard value on 100% load

14 |Speed variation Momentary : within 10%
Permanently : within 5%, 5sec

Load variation : 100—0—50—100%

15 |Working condition Ambient temperature : 5—45deg.C
Relative humidity : ~85%
Sea water temperature : upto 32degC
Cooling fresh water temp. : 70°C at engine inlet
Cooling fresh water press. - 0.25~0.35MPa
at engine inlet
Max. exhaust gas pressure : 3.0kPa(300mmAq) at full load
F.O. viscosity : 14%1.5mm2/s{65+5sec.RW.NO.1} at engine inlet

F.O. injection pump inlet press : 0.5~0.6MPa

16 |Recommendable low load (Gen. Output) 140kwW

Rev




AQA10005007C (3.717)

17 |Combustion air volume mh 5000
(room temp. 25deg.C)
18 |Exhaust gas Volume Nm3/h 4800
(at 100% load) (at Odeg.C)
Temperature °C 370
at T/C outlet
19 |Necessary volume of cooling sea water | m3/h/1eng. 36

20

Lubricating oil

Engine system oil : API service grade CD class SAE#30
TBN 30-40mg KOH/g
Turbocharger : supplied from engine system oil

Governor : same as engine system oil

21 [Capacity (L) Cooling water Engine : 85, air cooler : 23, LO cooler : 11
Lub. Oil Engine : 86, LO cooler : 22, governor : 1.3
Sumptank : 1100
Volume of LO cooler should be added into sumptank
volume for initial volume.
1—2. AC Generator
1 Manufacturer Nishishiba electric co., itd.
2 Type NTAKL—VE
3 Output 875 kVA
' 700 kW
AC450V, 39, 60Hz
4 Necessary engine output approx. 741kW
Power factor : 0.8, generator effeciency : 94.5%
5 Bearing Single sleeve bearing
6 Cooling method Self vantilation air cooling type
-7 Lubricating method ‘Forced lubricating
8 Exciting method Self-—exciﬁng brushless
9 Insulation F class
10 Generator supplier Shipyard: supply
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2. Specifications

AQA10005007C (4/17)

Item

Specification

Starting, stopping method

Remote start/stop, automatic start/stop,

manual start/stop, emergency auto stop

Start : Compressed air 2.94MPa

Automatic stbp : control air 0.69MPa and DC24V

Control of NOX emission

Statement of compliance by ABS

Fuel oil

380mm2/s at 50°C (ISO RMH 380)
During initial running (150hrs) MDO to be used
HFO may be-used during sea trial

Fuel oil change—over

Marine: diesel oil change—over at start/stop

and low load (below 140kW — based on generator output)

Fuel oil supply system

Pressurization

Lub oil system

Sumptank incorporated in common bed, batch purification

Cooling method Jacket Fresh water
Cooler Sea water
Nozzle Non cool

Installation method Rigid

Coupling method to generator Rigid

C: 2.3 Rev. Note
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3 . Accessories

AQA10005007C (5/17)

Q'ty : Quantity /teng. Sco : Scape of Supply Ins : Installation Place

D : to be supplied by Daihatsu S : to be supplied by Shipyard O : to be supplied by Owner

E : with Engine H : to be instalied on the Hull

3-1. Cooling Water System
item Q' {Sco| Ins Specification
ty

1 |Cooling fresh water pump 1 | D | E {Engine driven centrifugal type

(Jacket) 36m3/h x 25m
2 |CW piping internai 1 | D | E [Fresh water : Parkerizing

treatment set Sea water : Zn plating (STPG370, SCH40)
3
4 [Air vent 1 | D | E |5K-15A. with ball valve
5 |[LO and air cooler

internal treatment 1 | D | E |Tar-epoxy coating

set

6 |Anode 11D} E|Zn

(LO and air cooler) set
7 {Chemical cleaning port 1 | D | E |Air cooler inlet and LO cooler outlet
8
9 |Butterfly valve 2 | D | E [Air cooler outlet (Sea water cooling)
10 |Orifice eachf D | H ¢ 20,30/80A:for cooling fresh water outlet

1 @ 5/15A :for cooling fresh water expansion line
@ 10/15A - for warming line
¢ 40/80A :for auto cooling water valve by—pass
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3—2. Fuel oil system

AQA10005007C (6/17)

ltem Q' {Sco| Ins Specification
ty

1

2 |Fuel filter (eng inlet) 1 | D | E |Duplex manual back wash notch wire type
with ragging, 200mesh

3 {Fuel oil high press pipe 6 | D | E |Block type (equivalent to double wall)

4 [Nozzle cooling system 1 | D | E |Non cool

5

6

7 |Level switch box 1 | D | E IFO leaked oil detect, 15L

8 [FO relief valve 1 | D { E |Setting pressure : 0.1~0.2MPa

(engine outlet)

9 |FO piping heat treatment 1 | D | E |Ragging and steam trace

10

11 |FO damper 2 | D | E [Engine inlet and outlet

12
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3—3. Lubricating oil system

AQA10005007C (7/17)

item Q' |Sco} Ins Specification
ty
1 [Lub. Oil pump 1 | D | E |Gear pump, engine driven
Capacity : 14.8m3/h
Normal press. : 0.4~0.5MPa
2
3 |Lub. Oil filter 1 | D | E [Punching board type
(pump inlet) _
4 (Lub. Oil filker 1 | D | E |Duplex manual back wash notch wire type, with cover
{pump outlet) 200mesh
5 |Lub. Oil filter for 1 | D | E |Duplex manual back wash notch wire type, with cover
turbocharger 350mesh
6 [Lub. Oil by—pass filter 2 | D | E |Centrifugal type, GF-2
7 [Sump tank 1 | D | E |without overflow port, incorporated in common bed
1100L
8 |Charge/discharge port 1| D | E |5K-40A
9
10
11 {Lub. Oil cooler 1 | D | E |Multi—tubular type, 12.0m2
12 |Lub. Oil thermostat valve 1 | D | E {Wax type, setting temp. 55deg.C, sized0
13 jLub. Oil priming pump 1 | D | E |Electric motor driven
(continuous priming Capacity pump : 2.5m3/h X 0.2MPa
during engine stop) [:
motor : AC440V, 3¢ ., 60HZ
0.94kW, class F, 2.0A
14 |Lub. Oil purifier S | H [Please purify Lub.Oil as long as possible in order to keep Lub.Oil

characteristics. in proper condition.

Rev
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AQA10005007C (8/17)

ltem Q' |Scoj Ins Specification
ty
3—4. Governing device
ltem Q' |Sco! Ins Specification
ty
1 [|Governor 1 | D | E |Bosch made hydraulic type : RHD6—MC
2 |Governor motor 1 | D | E |Woodward made, speed changing time 8-12 seconds/Hz
DC 24V, 3W
3 [Governor control unit 1 1 D | H Hnput AC100V, 8W. output DC24V
to be installed into MSB
3—5. Intake/Exhaust system
Item Q' {Sco| Ins Specification
ty
1 [Air cooler 1 | D} E |Fin tube type
| DH39(Box type)
2 |Turbocharger 1 | D | E |ABB made, radial turbine, anti—coupling side
TPS48D
3 |Exh. Gas expansion joint 1 | D | E |Stainlass steel bellows
(for T/C outlet) (infet)250A x 350A(outlet)
4 |T/C blower cleaning device] 1 | D | E |Water cleaning by syringe, detachable piping
syringe to be supplied as tool
5 |Exh. Gas pipe cover: 1I{DIJE
6
7 |T/C turbine cleaning device 1| D E. [Water cleaning
gauge unit to be supplied as tool
8 |Exhaust pipe treatment 1 | D | E [Expansion joint inside exhaust pipe cover

Lagging covering on the flange
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3 —6. Starting air system

AQA10005007C (9/17)

Item Q' |Sco| Ins Specification
ty
1 |SA piping internal 1 | D | E |Parkerizing
treatment
2
3
4
5
6
7
3—7. Installed and coupling parts
ltem Q' |Scol Ins Specification
ty 3
1 |Common bed 1 | D | E |Sounding pipe, maintenance hole, center height 1000mm
2 |Jack bolt for common 1| D} E
bed
3 |Step 1 | D | E |FO injection pump side, with handrail and ladder
4. {Turning device 1 | D | E [Ratchet type
5
6 [Flywheel cover 1 | D | E |with generator shaft cover

Rev
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3—8. Etceteras

AQA10005007C (10/17)

ltem Q' {Scol Ins Specification
ty
1 |Gam shaft 1 | D| E |Mono—block type
2 |Rack indicator 1D} E
3 |Engine frame safety valve | 1 | D | E [Quantity by rule requirement, Frame arrest type
4 |0Oil pan for strainer 1 | D | E |Welded steel plate with drain hole
5 [Name plate 1 | D | E |Engine, panel valves
Unit : SI
Caution plate : English/Japanese, English
Caution plate : Drain cock for inlet air duct to be kept 1/4 open
6 |Special parts for rule 1 | D | E |Thermal switch with pocket
Connection plug for press switch test
Fire protection of SOLAS 2000
PL. caution plate
-7 [Counter flange 11 S| HPS
8 [Connection plug for 1 | D} E [PF3/8 with plug
press switch test
9 {Fire prevention 1} DJIE
10 {Cylinder head cover 6 | D | E [With check window
11 |F.O. /L.O. piping spec 1 | D | E [Steal pipe
unable to use union joint
12 [Cylinder indicator & 6 | D | E [With cover

safety valve
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3—9. Instruments

AQA10005007C (11/17)

Iltem Q' |Sco| Ins Specification
ty
1 |Gauge board 1 | D | E |Elastic mounting type, L.O.-T/CL.O.-F.O.is located other position
2 |Pressure gauge 1 | D | E | @860, anti—vibration type
(bourdon tube type) Glycerin filled type
(1) Lub. Oil 11D} E [1.0MPa
Blue mark:0.4~0.55MPa
(2)T/C b. Oil 1| D} E [1.OMPa
Blue mark:0.2~0.5MPa
(3)Boost 1| D} E }|0.3MPa
with damper
(4)Jacket cooling water 1| D} E [0.6MPa
Blue mark:0.25~0.35MPa
(5)Fuel oil 1t | D] E [1.OMPa
Blue mark:0.5~0.6MPa
with damper and seal pot
(6)
(7) Cooler cooling water 11 D| E [04MPa
(8)
3 {Tachometer 1| D} E |300~1500min—1

Red mark : 750~810min—1
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AQA10005007C (12/17)

ltem

ty

Sco

Ins

Specification

4 |Thermometer

(1)Lub. Oi.

1. Engine inlet

Alcohol type, 100deg.C. PF1/2

2.

(2)Boost air

1. Air cooler outlet

Alcohol type. 100deg.C. PF1/2

(3)Jacket

cooling water

1. Engine inlet

Alcohol type. 100deg.C. PF1/2

2. Engine outlet

Alcohol type. 100deg.C. PF1/2

3.

(4)Fuel oil

1. Engine inlet

Mercury type. 200deg.C. PF1/2, L=100

(5) Gooler cooling water

1. LO cooler inlet

Alcohol type. 100degC . PF1/2

(7Exhaust gas

1. Each cylinder outlet

Mercury type., 520deg.C. PF1/2

2. Turbo charger inlet

~ [Mercury type. 620deg.C. PF1/2

3.
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3—10. Pressure and thermometer sensor

AQA10005007C (13/17)

ftem Q' {Scoj Ins Specification
ty
1 [Pressure transmitter Power DC24V, output 4~20mA.~0~F.JS.
(1) LO engine inlet 1| D | E |Range : 0-1.0MPa '

Alarm setting 0.25MPa below

Daihatsu supply

engine inlet

(2) Cooling fresh water 1iDJE

Range : 0—0.6MPa
Alarm setting 0.15MPa below

Daihatsu supply

(3) FO engine inlet 1IDJ|E

Range : 0-1.0MPa
Alarm setting 0.35MPa below

Daihatsu supply

engine inlet

(4) Starting Air 1 DJE

Range : 0-4.0MPa
Alarm setting 1.5MPa below

Daihatsu supply

2 |Thermometr sensor

(thermo-resistance bulb)

Pt100 R100/R0=1.3850

{1) LO engine inlet 1IDJE

install size PF3/4. L=100
Alarm setting 65deg.C over

Daihatsu supply

engine outlet

€2) Cooling fresh water 1{DJE

install size PF3/4, L.=100
Alarm setting 85deg.C over
Daihatsu supply

3

(4)

(5)

(6) Exhaust gas T/Cinlet| 1 | D | E.

install size PF3/4, L=100
Alarm setting 600deg.C over

Daihatsu supply

N
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AQA10005007C (14/17)

ltem

QI

Sco

ins Specification

(8)

3—11. Protective device

ltem

Sco

Ins

Specification

1 |Switch for alarm

Abnormal contact OFF

(1

(2) T/C LO pressure

0.2MPa below

63QT

(3)

(4)

(8)

(6)

(7>

(8)

(9)

(10) FO injection pipe leakage

High level alarm in the leakage oil tank

33F|

an
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AQA10005007C (15/17)

ltem Q' {Sco| Ins Specification
ty
(12)
2 |Switch for shut—down Abnormal contact ON
(1) LO pressure 1 | D{ E |0.2MPa below
63Q2
(2) Cooling water temp. 1| D| E |90deg.C over
26W2
(3) Overspeed 11D} E[112-115%
12
3 [Junction box 1|DJE
4 Wiring of electrical equipment| 1 | D | E [Between each equipment and junction box
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3—12. Automatic controls

AQA10005007C (16/17)

Item Q' |Scol Ins Specification
ty
1 }Speed sensing device 1 | D| E [Pulse type TS
2 |Speed switch unit 1 | D | H ito be installed into MSB
Alarm Low speed : 300min-1 13,14
setting LL speed : 30min—1 14L
— Over speed : 112-115% 12
Electric source:DC24V+25%. 2.5W. with bracket
3 [Starting solenoid valve 1 | D | E [Electric source:DC24Vx15W 88v
Control air:0.69MPa shipyard supply
4 IShutdown device 1 | D | E |Air piston type, G type
with FO control device
5 [Shutdown solenoid valve 1 | D | E [Exciting trip, Control system 5V
Electric source:DC24VX15W, Safety system
Control air:0.69MPa shipyard supply
6 [Each cylinder fuel cut devices] 6 | D | E |Bosch made, air piston type
7 [Shutdown solenoid valve D | E [Exciting trip, Safety system 5S
for each cylinder fuel Electric source:DC24VX15W
cut devices Control air:0.69MPa shipyard supply
8 |FO control solenoid valve 1 | D | E [for fuel control inprocess of starting 88L
Electric source:DC24VX15W
Control air:0.69MPa shipyard supply
9 |Handle switch 1 | D | E [DC30VX6A HS
10 [Turning safety switch 11 D | E |DC30VX6A TC
11 |Automatic cooling water 1} D} E |70, 3 ports, with control valve 20W
valve Tar—epoxy corting
12
13 |Starter for LO priming 1/} D | H |Continuous priming during engine stop
pump ship Start/stop controlled by 14/ low speed
14 |Engine side control 1 | D | E }Start push switch START
switch box Change over switch COS
15
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AQA10005007C (17/17)
3—13. Spare parts and tools

1. Standard spare parts

Spare parts will be supplied in accordance with the requirement of classification society.
Details will be described in “Spare parts list” for delivery plan.
2. Tools

Tools will be supplied in accordance with Daihatsu standard practice.

Details will be described in “Tools list” for delivery plan.

3—14. Shop trials

Details will be described in “Shop trial procedure” for delivery plan.

4. Ftceteras

4 —1. Generator:shipyard supply(including setting bolts, taper pins, adjusting bolts and plates)
4 —2_ Painting color:Engine : Mansell7.5BG7/2

4—3. Drawings for engine
1. Delivery : 7sets
2. Working : bsets
3. Finished : 4sets
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1 7 3 | 4 N | 0 | ]/

FOoRmRy 750

No. NAME SIZE |F7|LEAKED OIL DRAIN LO CHARGE & DISCHARGE PORT 40A |L8 CRANK CASE VENT 65A |CH COOLER COOLING WATER INLET §0A

—~
N
f=1
>
—
o)

FIEXHAUST GAS OUTLET 350A A C6 COOLER COOLING WATER OUTLET | 80A

F2|FUEL OIL INLET 25A |F9|STEAM INLET (PIPE TRACE) 10 C7/COOLER CW OUTLET TO BY-PASS | 80A

F3|FUEL OIL OUTLET 25A |FI0|STEAM OUTLET (PIPE TRACE) 10 C1/JACKET COOLING WATER INLET 80A [8 CHEMICAL CLEANING (SW SIDE)BLANK | 25A

&z yF (COS)

CEMfH

C2  JACKET COOLING WATER OUTLET | 65A

ST|STARTING AIR INLET 25A |L6/LO FILTER BLOW OFF DRAIN 16A |C3] JACKET CW AIR VENT 156A

52 CONTROL AIR INLET $10 [L7/T/C LO FILTER BLOW OFF DRAIN | #10 |[C4 JACKET CW DRAIN $27.2

LO&#R/BLAR (40A)

20WHf (3A0)

2398

700 2161

2130

=

=

e n
|

787
814

NRsﬁ%

1777‘\

MAIN AIR STARTING VALVE

START SWITCH/CONTROL POSITION CHANGE-OVER SWITCH

680

l;, 1

0 ]

k SWITCH AND/OR TRANSMITTER

<

JUNCTION BOX

CONTROL VALVE BOX

H i n
;i;£2£===£= LEVEL SWITCH(FOR FO LEAK ALARM)

HANDLE SWITCH

TURNING SAFETY SWITCH

TURNING BAR HOLDER

778

TURNING DEVICE

485 FUEL SHUT DOWN DEVICE (G TYPE)

GAUGE BOARD

PRESSURE GAUGE (FO, LO, T/C LD)

SEA WATER VALVE

|/C BUTTERFLY VALVE

JACKET COOLING WATER PUMP

LO TANK CLEANING HOLE

HVE25AE

I

vk
i~

i

N

1957
1872
1696

1400

LO TANK LEVEL GAUGE

LO BY-PASS FILTER (GF2)

LO PRIMING PUMP (MOTOR DRIVEN)

T/C LUB. OIL FILTER

R41820%F (GF2)

LUB. OIL FILTER

LUB. OIL RELIEF VALVE

mp;
Kw
437

1300

LO THERMOSTAT VALVE

LUB. OIL COOLER

650
620
600
650

LUB. OIL PUMP

870

1000
961

EXPANSION JOINT

GOVERNOR

LEVEL SWITCH BOX

Remarks for @©Dconnect |on, FUEL OIL RELIEF VALVE

AN
e

(1) TYRC £ 33MERYTH -5 ) FREER OB @/@‘/ 145

FUEL OIL INJECTION PUMP

N
.

379 FUEL OIL LINE SEAL POT

MR TRORAREFRE S TRIME an_ RACHAGRUTCERW,

480 FUEL OIL FILTER

(1)CW pump suction pipe should not be 350

646

=
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shaken before bolted down with 660 [ NAME

ASQO MATERTAL
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hull-side pipe flange in order to ATO LIST NO.
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1 | 2 | 3 | 4 S b [ ]
/y NAME OF PARTS MASS OF PARTS
/ PISTONSCONNECTING ROD ASSY. 97 Kg
! | CYLINDER LINER ASSY. 66 Kg |
N - CYLINDER HEAD ASSY. 126 Kg |
r‘— CAMSHAFT ASSY. (6DK) 160 Ko ——-?“,
M10x1.5
== - CAMSHAFT ASSY. (8DK) 200 Ks 5
. L. 0. PUMP ASSY. 37 Kg | LAST CYL CENTER
Detail " A’ C.W.PUMP ASSY. 35 Ko - 7
(5=1:2) o e J, %
A | 88'__ L
= - SN ™ -
| | . Frz2l oo ;
- ! 5 vcooo . 2F 1 2
5 888 EaLs =
©w € ? oW o $$§f H
= Z CYL HEAD Fooe aa== [ :': Y
= o o COVER RIS I ' ~
o i i 1 FR%EER" TURNING BAR 7 = o~ SN ‘ |
o 72 o Camshaft| ooow INTER -
— 2 Camshaft 7 © N e~3X COOUER o
- % 1040 280% center. Z il v AN T =
3 7 T T 77 ANmE-— & C
2 _ B 7 o) (3v1f0-0p TyPE) l
% c o - 7 — DK:2530 1460 aml.
7 — / 3 ; e 80(:3150(5(11 D-UP TYPE) 1 ([
A ey % 1770 ﬁl ! %
_ ¥ /. Y _CRANKSHAFT ¥ _ ~ ~ b [l 3y
) CENTER B} . -
B N |2 g | —% 6%\ %_‘m‘
% _I \ \ 155\ 155 «
ya X - N i —
/ | \ CW PUMP \\
/ 001200 N\ CHNTER 715 . il press. jack
LO PUMP (0il press. jack 780 (8DK M/E:810) (for side bolt)
CENTER // f | W (for side boll)
650 | 650
875
1345
TURNING SPACE (RATCHET TYPE)
werove | G Kanno MY E20005 WIERILL M SRV o Tapaugs (1:90)
BEFORE MASS. AlQTY.
&) &5 [A3
CHECKED %?Cm%; REF- TYPE DK-20 @ I
7': ’ \ NAME E
KOO HATSU DIESEL WFG. (0., LT). [ ENGINE DISASSEMBLING
F_ {1281 Add: (5-C~01_1/C TPS4004TPS52D  (DK-20-1792) AVG. 2401 | KK, : , O0SAKA JAPAN SPACE
E chanve (1-81:1170 (63011040 1800) (2-K) :745°650 (2-B) Ad¢:RodkTorauenrench=875 (N-H-IA | Feb. 15.799 | Thiko| OATE | JAN.25.' 94 | SN E200050510 [z][F
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801
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CE

EHSwWrz AR (PF3/8)

=& (PT3)

FOENH

T/CADRE

1 | 3 | 4 | 9 | 9 | ]
Remar ks (1) NDEEONIELBHS (2) BABERHAOMALARYFL (3) BABREFOLOCHRIEINEL (4Wﬁ@mﬁﬁﬁmﬁﬁwﬁawww <
. GINPU IR B 0! ~A-DHOBINEZHTTEN. O, #REUBDLAVE Y CRER ERACTERCES % I
- | Flange Il | Valve (ﬂ;kg TTEW. QH wﬂe%fmmtm Wn%l%erm PHEELTTEN, W%iPM?WnPBHWFIMSMNM = $ gjitiiiz
. ‘ of DO tank to be arranged e arranged near the turbocharger Exhaust gas pining should be fixed of hull side including the exansion -
| Union joint >a | Valve (Union) than 1.on from the center air inlet, imnovably with hull part as close as  ioint should be carried oul by shisyard. k%%?ij SOCKET PLUG
4 | Bite loint 4l | Check valve nkshaft. Ciber t expansion joint on turbocharser. (TOOL:BLONER SYLINGE)  (ENGINE FITTING)
ubber hose ,
O | Banjo joint 0d | Cock (DATHATSU SUPPLY) _;LQJJLL_£:> Detail of A
e o ‘ . 50,6 517 (DRTHATSU SUPPLY)
“- | Flexible tube | STP | Steel pioe E W _inlet for_turbine with fagaing
side cleaning i - i i
— By DAIHATSU CUP | Copper pipe | | Air B?g:;0|d Air 8?2:;0|d %
——— | By SHIPYARD (:) Press. gauge N N é
- SOCKET PLU
Th t Connection for 12x1. 6 CUP 12X1. 6 CUP
U @ | Thernoneter CTower syrinee @ " | (100L1/0 CLEANINGT TENGINE f Hw
== : : L \ o Exhaust manifold Detail of B
with lagging o bulh Expansion Joint A F 1t 1t
ermo bu
C%gés gonn .
ress. swite % iVVCD
0 test conn PF3/8 Turbo Damper
(1) JISEEQH 7 VIREALItA, | charger
(NOTICE) JIS Companion flanses are Aiv
not supplied by DAIHATSU. cooler
——
L\ (::) (#10) Steam inlet
s & | s VL R TTRAS o ~
ransmrtter O\ 15x2.3 STP || O\ 8x1.8 $TP i ) JIS
T : 16K-25
| \ = ————=Return FO
| 1 Damoer ¥ z 25J%
e} J o nnxpgstpl! = g )
il IE L K L DR L ] [ T st
— —d 4 27.7x2.9 3TP 1/ -
L (B ISR 1 1 .
10X1. 8 STP I e 20 STP = =<t Relief valve
Pl =—————>a[_It . o
bt ] H L 1
10 10x2.5 STP | | — AE?EE
Iz . e . 10X1. 8 STP REE
| s == = L2 9 SIP :Qiiy\ e L |
= ( - — = LN N N TV N
— N Y 7
= Leaked oil tank ¥ ! :
F.Of |l
= 7
D V1900 5T = (#10) Steam outlet (:j) ‘
amper :
— kb
25 ] 20 JIS
A 9————2———7 T To_drain tank __ \_5K-20
Sk FLUURE, HRARTHICHA

16K-25

to bottom of

Drain pipes on engine are to be led
common bed by DAIHATSU
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| | ) 4 5 6 T
Remarks
With -
k| Flanse It Valve (fizngd %}‘& Starting rotary valve
I Union joint >< | Valve (Union) =
| Bite Jjoint | Valve (Need!e) % X
O | Banio ioint H
Flexible tube | STP | Steel pive _Joint (D — G
—— | By DAIHATSU | CUP | Copper pipe DATHATSU SUPPLY) + =+ Last I No. |
——— | By SHIPYARD ® Press. gauge b2
D e o Bl #13 e e o e B 0. Cutoff pist
st Conn A0 Lo 0. Cutloff piston
((3}) J)\S%ﬁ@ﬁﬁyvgﬂébim. _N;’\_,_T ﬁb I e
NOTICE) JIS Companion flanges are = T [0X1. 8 CUP r! DT
not supplied by DAIHATSU. 10X1.8 ST o =+ - =
= = =+ [ =+ =
(3) Fobyy THORBRCHAZSEHBCEEL, - = B | x4 5Tp l |
—| INOTICE) It is necessary to be supplied T = % I F?E
~ control air for Dead Ship Start. T —o : 20x2. 6 STP ol | |
o
o =+ = Bursting disc
EX A 10x1. 6 CUP A
=
= Non return valve
I~ N gy N, N
= o 4 . {4 il i
) Main air starting valve HH A HHE i
= i Y — To_olher
e T ST cylinder
UL Q UL /ﬂ
1
| d 27.9x2. 9 STP 10x1. 8 STP TG Type
F.0.control piston
From air reservoir _ _ kFuel shut down device
M 1y | |
30K-25 ==
10x1.6 CUP Sarting 3 10X1.6 CUP
= magnetic valve™
| - (88V) =l F. 0. shut down | F.0.control | F. 0. shut down
- Transmitter = =+ magnet(é\a)valve magne(tBiachalve magnet(%g)valve
% = Y= nE M
. D T WP WL W
= 1 R Ty IR
2 Control air e 10x1. 6 CUP g Ll i __:_ ________ Jl_ ________ Jl
o (0. 69 NPa) s/ " o \
%4 Manual start for emergency
2
. CE) BABBE. BHELES Y /v F (BAR) 1042
only main pipe SAANDTZYY" 30K-25AfM
Parkerizing seproven | [SE WAKISHT L3N0 ADK20-5044-56 MIEL . ap Ry SRR g fspy- -
BEFORE MASS. (é)‘ow. @@ |A3
CHECKED REF. - TYPE DK-20
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& (PT1)

=]

L O HEf

FT-18-70 (65A) &
GF?2

UGTOANT

GENfGHEE (F#%)

1 | / | 3 4 | 9 9 | ]
Remarks = _ o
o T L ﬂ (14T =NEl
| Union Joint > | Valve (Union) - ﬁ 10 cooler T — §
Bite joint Il | Check valve rain=—="7%
H+  Bite Jo] valy :j 7,1 Thermo valve %
| Seectacle flange | B3 | Cock ) | Joint
S . } \ o1n {)
O | Banio joint STP | Steel pive = L g V?t (DATHATSU SUPPLY)
“WWA~ | Flexible tube | CUP | Copper pipe % - | e
‘il —
< Reducer ®) | Press. savoe Gaisalm Q20.5%2.5 STP Drain
Th t Crank case |
— v T St FOCH =
y con PF3/4 transmitter - ﬁl\ L hK-15
——— By SHIPYARD i ?gg?sbgmtg%w Press. switch N N 118 _ 10x1. BCUP =
(1) JISBEQHITVIULBLELA. 3 PRl L= Reliel |
(NOTICE) JIS Companion flanoses are ﬁ|p¢ = o= . = -0
not supplied by DAIHATSU. g‘g ? = f z - [ 27 9%0. 4 §TP
o Hm = = —
21.7x2.8 STP ﬁ ﬁ z = \ A .
10X1. §STP I o I — < 4 {Z?XE ®:: ' o LO Priming pump
X = E 1
= ) 8x1.8 ST L .0
19X1.8 STP By-pass 48.6x3.7 TP " L0 T
l = fiiter ) filter
| % : } —
< n — 12x1. 8 STP
= Bl B 6 ST o Drain []
- [ |B;_]iﬂ| I ‘ (L0 TANK)
76. 3xh. 2 STP | ::22?
10X1.85TP
a — | GENERATOR T
(LO TANK) _
' |
L0 Charge & discharge
—
& %
40 | T
hK-40 i — 48. 6X3. 5 STP
Sounding pipe < :
(LO tank level gauge)
\B8x1.8 STP
10X1.8STP
FLURE, HBERTHBI TR,
Drain pipes on engine are to be led
to bottom of common bed by DAIHATSU.
weproved | [SF WAKISHI [MST M ADK20-5044-6 MIERAL pppy [SROP g fgpye -
BEFORE MASS. AlaTY.
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CHECKED REF. - TYPE DK-20
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1 | 7 | 3 4 N 0 | /

7-7%308 (SCH40, Zn)

FWEHRES (PT2)

J-JkAOE NG

a

ANE AOR)GEOR)

~

20W (37)
}T

ENSW7z+E (PF3/8)

Remarks 4=#12 10
HF | Flange <l Valve (400
I Union joint >< | Valve (Union) i I
©-
| Bite Jjoint Il | Check valve %
IL | Orifice Dod | Cock S
O | Banjo ioint STP | Steel »ipe Flange
, | (DATHATSU SUPPLY)
“MA- | Flexible tube CUP | Copper pipe Orifice §5/15
| Flex-naster ®) | Press. savoe | | (DATHATSU SUPPLY)
X3 | Butterfly valve @ Thermometer I — - ———— A
Th bulb | B [ L |
— oo o ) ] G, :
o Press. switch - =
By SHIPYARD | I | voct conn F3/g , 1 = -r——'Tq———r—hl——[ ————— $
(£) JISEEQBRI7vJUZALItA, To C¥ line | To FWcooler” Loy it |
(NOTICE) JIS Companion flanoses are : \MBA (or warming 1/ K65
not supplied by DAIHATSU. |40 Orifice #10/15A 15
B0 ! Transmitter  (DAIHATSU SUPPLY) )52 e .I.:. |
T | “9 | JIS
J1S : Thermal switch — | 5K-15
76.3x5. 2 STP (SCH. $40) m
- 5K-80 " | 1D X
BX1. 6 CUP : | T
|
80 For chemical :[ : :
/N cleaning o
118 e From CH_Line hir vent Ly = B0. 43,6 [P i
BK-80° | Orifice 040/80A _@_‘ ] < Il ‘ 1
\ (DATHATSU SUPPLY) L0 cool =
SoWoval 0. cooler |
valve : / EMO + i BX1. b CUP | H 27.2X2. 8 STP
. | X
] r | | I = Y I N R ,_E
|—| —I I 19x1. 6 CUP SR : : 89, 1x4, 2 STP ]‘t T “j
For chemical | Drain I ' Last No. | N
}'é@m B EEm v i . . ouns e ! °- Ly
5 . 65 : 10X1. 6 CUP [Xg% =
X1 < @ | ED'
I /1N 2
- |X| ' Air vent \ / \ / =
Distance : N,.\
= | Drain
Air ovent &= : |
Air - ] | s
cooler ' oKk-80
8X1. 6 CUP : JZ
- ] : T 80
i I______é_____”____$___é_[__
Drain ~From F. W cooler :
Sea water pipe |Jacket Mne|
| Cooler line | [n plating D FLURE, HRARTHETHA.
rain pipes on engine are to be led
Cooler end cover inside Fresh water pipe to bottom of common bed by DAIHATSU.
) . . LIST NO. _ _ MATERTAL GROUP -
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1 7 | 3 4 N 0 | ]/
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fu—
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BeErt YUY -EEI1EL-T0

R

7]

.
R

12

fth  7iKF RHD (DC24V)

B

FOAORz

MARK NAME USE NOTE | NAME USE NOTE REMARKS | MARK NAME USE NOTE |REMARKS
6302 [ L. 0. Press. switch Stop Below 0.2 yPa (1-2) ON Normal oM | Governor motor Speed Hydraulic constant seeed governor
TB1 | Exh. 9as T/C inlet temp. | IND. & Alarm| Dver 600 °C DAIHATSU SUPPLY [26W2|F. W. Thermal switch Stop Over 90 ¢ (1-4) ON 0pen control control DC 24V
TB2 | L.0. engine inlet temp. IND. & Alarm| Qver 65 °C DAITHATSU SUPPLY COS | Change Over Switch Local/Remote| Select remote start position contact (1-2)ON | 88V | Starl air magnet. valve Start DC 24Y, about 0.3A
TB3 | F. W engine outlet temp. | IND. & Alarm| Over 80 °C DAIHATSU SUPPLY [START| Start switch Start When pushing the switch . contact (3-4)0ON |14, 13] Low seeed contact Control Over 300min™ . contact (14C-14A) ON, (13C-13A) OFF
Level switch When F. 0. High press. oipe ‘ . Over 30min" , contact.. (14LC-14LA)ON
13F (Leaked oil tank) Alarm broken contact (2-2) OFF T4L | Contact for interlock Start interlock OFF delay 8 seconds
12 | Over speed contact Stop Over 112~115% contact... (12C-12A) 0N
PTT | L.0. engine inlet press. | IND. & Alarm| Below 0.25 MPa DATHATSU SUPPLY TS | Seeed sensor Seeed detect| Pulse sensor fvpe
PT2 | F. W engine inlet press. | IND. & Alarm| Below 0.15 MPa DAIHATSU SUPPLY [63QT|T/C LD Press. switch Alarm Below 0.2 MPa (1-3) OFF Normal 5y Fuel shut down Contral DC 24V, 0. 7A Fuel shut down o
PT3 | F.0. engine inlet press. | IND. & Alarm| Below 0.35 MPa DAIHATSU SUPPLY close magnetic valve & satety | when solenoid magnetized Exciting
PT4 | S. A engine inlet press. [ IND. & Alarm| Below 1.5 MPa DATHATSU SUPPLY 5 Fuel shut down Safely DC 24V, 0.7A Fuel shut down trie
magnetic valve ate when solenoid magnetized
88l Fuel control piston Fuel DC24V, 0. 7A FO control in starting process
magnetic valve control when solenoid magnetized
' B When turning bar used Normal
TC |Turning safety switch Stand-by contact (3-4) ... .. OFF clase
. _ At running position
13 | Handle switch Stand=by | o yytact [9-4).. 0N (1-2)..0FF
A PM | L.D. Priming pump motor AC 440V, 37, 60Hz, 0. 94kW, 2. 0A
GM 88V bV 88L 1S TS HS TC 6302 26W2 63QT 33F COS START PT1 PT2 PT3 PT4
3 2 .Z
m m m m L % TB1 182 TB3
BIR 1\@ .‘. 1\2 .‘. 11213Fq [4]2[14]3l1]3[1]204][112]3[1]2]2]2 1\2 3]4 222012
[T T [ [} [} [} [} 7 T T T [} [}
Connector/ !
- \
] AN
AN AN
a A ) D T T o [ T R e
= = | o I e e T e o o 4 < S
= 2 | = I = T~ N~ I~ R =5 g o = O =0 =20
= i =l 7 I s (s s 1 &4 84 o 4 o =
- = ll = FH.353.3 =, = = S IS IS N N
202 = 25b 20a }‘ 200 S S 200 e eyl 20a 208 =3 20c S W) 200 100 200 2| tha | 2000 ) 208
|/ |/ LY = VA= LA L= = Vv T TV VR VA
NS C T T T T T T 1 [T 1 ] 1 M £ 1 1 T T 1 1 1 L1 1T | PM
BIR| | 0200 2 [0 2 b2 P 2 3 FGIE 42 1 3 4]t {201 40032271234 T2t 20 1t 2(1 ]2 A[B|B|/A|B|B|A|B|B
T T T T e T T T 2 D Y 2 I e D 22 g AL T AESIZE A A I DTLE ISR T SIS
W EEETB ] -] S0 E
|_J I_I__LJ
I UV W
] |_; T ] L]
|
\Gland 20¢ I N\Gland 20c \Gland 35a \ _ \Gland 25¢ 20b
Ify Junction box e
¢ (S50 b/0ky FA-TRYCS-1 5 | o3 3 =
i
‘ € 1
- e - - T PRIMING PUMP
== .
I 5.8 SOURCE f—— \ Eng. control systen Note: ‘ , ‘ LONTROL PANEL
| D24V = AALDG DUTPUT |/ (SHIPYARD SUPPLY) I.This drawing shows the normal running.
LOWER RAISE AR (. 4-20nA ‘ 2.Wiring between each device and iunction box should be
o T ‘ FG\P\N_\!'L\S\I—\ | \Mm- carried out by the engine maker.
SOURCE | . 3.«%Marked cable and the wiring works should be carried out
| T—] AC100V¢ Sp(eDeAd\HSAlestUChSUUPnPlLTY)_D by the ship builder.
- e | 4.Diode for masnetic valve:corresoond 10DDA40/NIHON INTER CD., LTD.
[O+ACA] 12 13 14 4L 5. Surge killer from governor motor:ENC390D-108/FUJI ELECTRIC CD., LTD
Governor speed \? \?
control unit 7$U!T6736ﬂ30f Q CP ﬁ ﬁ APPROVED |SE WAK|8H| LIST NO. A D K 2 O _ 5 O 4 4 _ 6 MATERTAL A P R v |GROUP O SCM_E: _
(DATHATSU SUPPLY) dQQﬁwrmm | [12a012c/13e[13c/14al14c]14La14Le BEFORE MASS. A‘QTY. €$9 |A3
© E
CHECKED REF. B TYPE DK-20
A| Add. Relay, Chg. Terminal Nao. 2007.11.12 | M. 0 HATAND NAOKATL NAME oyt
YT R
ALTF5T orANTIG 20071 (00— LR DATHATSU DIESEL WFG. C0., LTD. e e
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1 ? | 3 4 h | 0 | /
L ] L POWER VOLTAGE [DC24V (£25%) Uy b1 0%NT [24VDC[£15%) RIPPLE 10% OR LESS
CAUTlDN%@?&T@Eﬂﬁg‘fﬂm’iﬁm@"ﬁ WEZ7) PONER CONSUNPTION |[BA3. 2 W 3. 0W MAX.
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- ————————————— . N AJ AT ARt FENES PULSE SENSOR OUTPUT SIGNAL
| §REes swiTe DATHATSU || 0 6 x5 ‘ INPUT 8V T LOW:under 8Y
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HEE i, o 0 & ON OUTPUT (BHEREAS000) (Toad registanced000 MAX.)
| IR | BALN  CONTACTIAC - DCIOOV 0. 1A T00VAC/VDC 0. 14
L _—_—_—_—_—_—____ i | (BELYEMHER) lvoltage free contact)
7 ? 1 10 1 10 1 . BEBEh FREQUENCY 1 HZ/1B& (6OHZHTHBRC) [ 1H/IOTATION (without under 60H1)
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RHBEA 7Y/ %7 FI 4N ET G DISPU 7227 AU L LED (&) x40 (BEREEN) | TSEGNENTS LEDX4DIGITS [WITH DINNER)
NOUNTING PARTS FIXED AOOK DISPLAY
AbHI%79 RAE (FE&) LEDZT LED LAMP|#12 (%), #13 (K) #19 (RED), #13 (GREEN)
| /0 CONNECTOR WALDG MOUNTING PART (ACCESSORIES) 14 (8), #14L (%) #14 (GREEN), #14L (GREEN)
FREQUENCY OUTPUT M2. 5x50 2yOvyIR i gIER INSULATION RESISTANCE| &3 -4 20MQLE DC5OV| CONDUCTOR-B0DY OVER20MO 50YDC
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2 3 / o) o | I
BFR&EE Terminal connection
(X)CONNECTOR TERMINAL
(UPPER) (UPPER)
SPEED ] [[M—
o , ST ToH ¥+ ] ANALOG OUTPUT (4~20mA)
: EEHE::iEEJ— UNITT-D —
s 7 — " ] FREQUENCY OUTPUT
%‘ E%I % o 5 }SENSOQ INPUT
e = U
€| == AllimAn S
il =l I - | : o N oV
¢ EEIK7| Eﬁ == 5 +24v} POWER SQURCE DC24V
é—@‘ %/} / o | [FG] FG J GROUND
% Bl % h (LOWER)|  (LOWER)
‘?5 . t_ﬁb__T_Lﬁ— o o mk% ] H14L TIMMER CONT.OUTPUT
° > ﬁ% ] #14 CONTACT QUTPUT
15 4X94. ] %g ] #13 CONTACT QUTPUT
190 5 oo %g ] #12 CONTACT QUTPUT
200 ] NO CONNECT
mentenance e ‘
36 apace 200mm ft# Specifications
1)88 WEIGHT about 0.6kg
2)#E®  COLOR MUNSELL 1.5N
[SPEED SWITCH I LE%E] II N OT E ]
< _E _L{ :MDP’REV’D m: < 1. 87279 “YO2RRAyFAZy 2" & “YIORRAwF1Zy h=D" A
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L o |:34E|@ @@’”‘”1| This bracket is for changing the “speed switch unita”
i | : ] J__E@@F___l____ into the “speed switch unit-D".
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200 100 (NNQO2B2001A)a%BOC &,
The detail of the"speed switch unit-D" refer to “ASSY
"SPEED SWITCH UNIT:-D" (NNOOZ262001A).
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V. ADJ:Voltage Adijustable Trimmer

SPECIFICATIONS
INPUT *ACT100Vrms (85~132Vrms: 47~440H2z)
OUTPUT:DC20%+20%(TO PM MOTOR)
(DC16~24V)

TW NOTE)
POWER INPUT | AC <>‘ . The Governer speed rise/lower change
AC100YV | <>‘ [NPUT over switch should be arranged in between
— . —AC this unit and the motor.
OUTPUT R * n () (ANFZE-FNOLFTHFPUAZE, REED2RBMIZZAVFERITTHTSEEN, )
To PM MOTOR pDC20V+20% B \\
(tev~24v) | Lo, NG o 0uTRul T o
VARIABLE [—
__;E;K\J 0 <> 1. Do not stall the motor for a long time, It
I — could burn out the motor aor this unit
SWITCH (RERANTE-9%22 - VEEERETHETAL E-9PREREONBORRA LY T T, )
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DIESEL GENERATOR ENGINE

L.O.PRIMING PUMP(16)
LO.FSA3 5 R T (16)
TYPE:ACD 025N61VBP
PUMP:2.5m%/h X 0.2MPa

MOTOR: AC440V,3 ¢ ,60HZ,0.94kW,2.0A,F

DAIHATSU DIESEL MFG. CO., LTD.

TECHNICAL DEPARTMENT

JAPAN
SHIP No. DRAWNBY | 2/ 7,
TYPE =2

—{CHECKED BY A Yl

LIST No. B1066050102Z o
DATE MAR. 21, 2007 |APPROVED BY|/ W
REVISION
B1066#016

(1.78)
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SPECIFICATION
CAPACITY 2.5m3/h
TOTAL HEAD 0.2Mpa
SUCTION HEAD -0.04Mpa
- SETTING PRESS. .
-OF SAFETY VALVE 0.22Mpa -
0.94KW, 440V, 60HZ
SIEMENS 2P, 3300rpm.
MOTOR Rated Current 2.0 A

Starting Current 9.6 A

Pos NO NAME PCS.
1020 Power rotor i
134 Locking screw 1
162 | Nylon sleeve socket 1.
202 Idler rotor 2
401 Pump body 1
418 _Gasket 1
443 Drip nipple 1
451 " Screw 8
501 Front cover 1
506 O-ring alt. Gasket ]
509 Shaft seal - 1
551 Rear cover 1
556 Gasket 1
8§01 -~ Valve cover 1
602 __Sealing washer 1
605 O-ring 1
612 Regulating screw | i
G12A Retaining ring 1
614 Valve piston 1
615 1

Valve spring

START METHOD DIRECT START
PROTEGTION IP55
_F

INSULATION CLASS




Dimensions

Malie
Type IMB5 and IMV1

vy
LG 4

: Frame sizes SGM to 200L
1LAS - Baugrolen 56 M bis 200 L

L Le £ Hebhedse ab
e HH——y Z Baugrae 100L
o | e = — AG —q Eve bolts from size 100L

- LM

<
1 ru g
‘,L:@ azo [_-_i
) s
D’B Zx$
2 = Anyahl der
Befestigungsitcher

Number of fixing holes

For moior

Bauty Ty AG BE HH HK L LA LC LB L

56M 1&94350 2und 4 Aizo  ne foF 7B i4; 38 368 8 200 20 75
© 1 . N .

620 JLASOE0 -2umdd A0 1B 10 75 715 325 32 14 68,5 3) 2025+ 9 232 23 75
ALAS083 . . " i i i 228,5 258

710 1LA8070 2und4 A160 145 111 75 &5 125 32 )4 63,56 39 240 9 298 =0 5

== " 1LAS073__ and e o

MOTOR REAR & FRONT COVER : CAST IRON

1) Uber die Schraubernkapte gemnisen
Measured across the screw

B106605010z22 (5.78)
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Dimensions

Malie
£ Type IMBS and IMV1 4
ZRaimA BN

Drive-end shaft extension Non-drive-end shaft extension
) “AS-Wellerignde ‘BSMelieriznde’

M N O s 1 2z Db DB E EB E 6C
e Moo= ¥ 08 =x & 4 k ¥ I
G SO R S L kY i s
100 80 MI16x1,5 7 3 4k 9 M3... 20 14 3 | 10,2
s .. MoSx15 -, - :

15 -95  MiIEx15 .40 10 3 4 .1 Ma 23 6 4 125 1N Ma 23 16 4 12,5

. M25x16 .- . - ; ) )
130 110 M16x1,5 360 10 35 4 14 mMs 30 22 5 16 14 M5 30 22 5 16
M25x 1;5

B106605010ZZ (6.8)
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With cover plates 3-20mm
ned skydasprarary.
f 3-20mm .-

Yl

With one cover plate, type Z
Lt

SNIWHIS

With two cover plate;, type ZZ
. Med #n skyddspld Mad tv3 skyddsplitar,
uttdrande Z utfSrande 2Z
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¢ © B Ce Py skyddaplit  skyddsplhtar ¢ 4 0 mp G Duon
with one  with two - i
nm N ~ e g cover plate cover plates mmn mm
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+ 13 s 575 305 1% 48000 58000 00031 6247 82422 ¢ 67 u2 oz Fal e
6 s 1116 380 . 18 43000 50000 0.0054 ez 8342z 847 13 03 & w03
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s 22 7 1250 1370 57 38000 <3000 o001z oz eonax T s 19 03 w2 02
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Datenblatt fiir Diehstrom-Kafigléufermdtoren

Data sheet for z}q‘ree—phase-Squirrel—Cage-Moiprs

Stemens A G-

Kunden-Auftrags-NrJClient-Order-N

Siemens-Anftragsni/Order-Ni.:
Bestell-Dateny Ordering, Daia

Htem-Nr./} tem-Ng.:
Komm.-Nr./Consignment-No.;

2

Alleemeine Daten/ General Dato

Hersteller
Aomufinnesr
Motirtyp
Mhrnrnp
Kutzangaben
Order emles

)ekinsrhe Daten! Eleetrival Data

Btmcssnhnsspz:munu
Rured muttr vofluge
Frequenz
Frespeney
Bemessingsleistung
Reneal paoior’ pml""r
Bemessungsdrehzahl

) g
Rusteeal fyestor sppeed
Bamessungemonient
Retiest nmnor teorgue
R essungssirom
Reatwed menmnrenrrenr
ﬁ.nzuwy Bemessungsstrom
,\nm}m.' )lulrcl IRy i
Kip[rl Bemtssnn:smnn&:ns
Bresiddmen Reljedd antoror wrgng -
Amngs-laem,ussungsmumtnk
Sreraing Muirestoitot mrgue
\’\'irkvhgsgrad bel
Kffickensy  u
0 %Hn, 75% Pa, §0 % Pa

20000 £3; Z5% anel 50 94 rigeqd forer

Wickungsgradkiasse
Effivieney vhass”
Lebtungsikior bef 100°% Pa
Fanver foctor at rawd poer |
Jcistunpsiikior bei 75Y /:!'n
Jeower finsor wt T5% naeld /mm'r
Lelstungriaktor hel &0% Pst
Punver favsr sp 5005 rived, parer

Mechanische Daten! Elewtrical Datg

Gerdusch
Noise
T:'hghails moment
Vurgue of iperie
Lager A5
Bearing AY
Tager BS
Aearing 328

COUPLING. SIDE

4. 7 $¢onde
¥

I.ru'n:ln,q Iu-.mm. HY Dvalnelides

Machsehmidreinrichiung
Recreasing diviee
Schmigrmited

Tape af Iuhrivaion

Fetigebravchidaver: 0°CR5%"
Rebubrivatin Hirerval ot %" 25 10

& uliere Frdnn«sklemmg
Exrernal varthing

Anstrich
Pusinpenrk

15cher

_ANTI COUPLING SIDE

Zymml)g Platie; max, Dm

52 dB(.A') ,S'pmu plnle mery, dienherer
, ).nnrdnung
4.0D038 kgm? Pastiiod

6202 2C3 Sonderausfihrungen
L1Y=5AC 60 Hr,-HQ VU, Pr~l) kW
6202.22G3 bei KT=40 “C, Hohe=10001m

nein/ na / stein/ no
nein/no
Unirex N3, Fa. Essp
100D0"h 230000 h

neinf no

Sonderanstrich RAL 70300

Specinl paintwork RAL 7030 '

-Explosiofissch utz/ L\'Q/m-mn profetiion

Zitnlschutzart

T sy espalusion profection
téZeity TV T2 baw, T3
seempone, 11,12 resp, 13

Rein

Ex-$chutzf no Ex.protettion

" Umeébtineshedineinsen/ Sie_conditions -

Umgehmgstomperatur
Aahlent tempioyaturd
1iDhe fiher Mervesspivarl
Ahinnde nhave sen leve}

Normen und Yorschviften
Nwtlueds sondspecificuimis

Bemerkuneen! Remurks:

200179720

50°C
lOC{O m

1EC, DINENLYDE,I50..

B106605010z7

Bangréde
S <
~lemens Frne size M
Bauform -
ILAG073-21.A91 e of constraetion IM B3
Gewicht in kg,
MY Welght in kg 72ke
Cehiusematarial " a
Enclonsure moterinl Aluminivm/ Alummsrum-alli
Gehiluseinn N
40V Y ,;};;:};: g dnpegossen/ cast
Schutzart |
50 Bz Degree of prejecion IP 55
Kiihlarl, TEFC
0.34 kW Methud nf mr)lln\. po ke iIc4r.
. ber:x-nn;uasse ;
3300  min-l Vibratlun clnss N
322 Nm :;::;:';;, F, susgenatzt B/ E, utilized 13
§rmebsar.l ' G
2.0 A HNpe af dperation, $1
Anlauart P
8.5 /37) o ofstariiig diréky/ direct
24 z;l;;::?;fmmm hi-direktional/ bi-direttiondl
Sehaltung
2.5 Wimding conbhecrivn Y STAR
Klemmenkasten/, Terminal box
. ! % terlal - el s
75%,73%.70% :;:;:',’,‘;': ;,:,:_:’,',’:;,Zﬂ: Aluminivm/ Alomindii sk
nich definjert undéfined :,r;';f £X 030
Géwinde Knntzl.hchraube '
0.52 Ternilmal srerr threaif M4
Mag: Lc‘h:rqugrschum -
67 Mus, vable diompser 2.5 map?
Max, Kabeldurchmesser -
067 Mux mhlr-:llnm:ur 45 10mmi 8- 17 ;v
Kab h : eyt
s ;,,,:’:f:;{f. renE 18MI6x!,5; IxM258 135

—

fOben On the fop o mour

Sonderausfiihruneens L Special ronﬁ;'urt/ﬂow
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2 |ORIFICE 15A-10 40 54 60 80{10]12/| for warming line
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SPECIFICATION
PLUNGER DIA. 16
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(1)

¥1. SPECIFICATIONS
(1) DIESEL ENGINE
TYPE ccvceevvvnnseancene VERTICAL 4-CYCLE, SINGLE-ACTING,

SOLID AND DIRECT INJECTION WITH
TURBO CHARGER AND INTER COOLER.

NO. OF CYLINDER --v-v--- 6

BORE AND STROKE =<<=----- 200mm X 300mm

RATED SPEED cecvcvevec-s 900 min-1

NORMAL OUTPUT «<=-vcvv--- T60kW

OSCILLATING MASS FOR PISTON AND

CONNECTING ROD e<evvv--- 41.2 kg

FIRING ORDER e«eccvcvv-- 1- 5- 3- 6- 2- 4

MANUFACTURE =+ csvecevees DATHATSU DIESEL MFG. CO., LTD.

(2) A.C GENERATOR

TYPE vovcevovenss ceoncee NTAKL
NORMAL OUTPUT:=-=®®e==>=-- 875. OkVA
MANUFACTURE = s==esvvr> NISHISHIBA ELECTRIC CO., LTD.

(3) MASS NAME OF HOLZER TABLE

MASS NO. MASS NAME
Jroooossoonons FRONT GEAR
O Tevenesenns CRANK THROW
Qeevooconsones FLYWHEEL
Qoreneosnsnnne GEN. FAN
10 esessoeensnse GEN. ROTOR

QE51325880FZ 2/5



(2)

TABLE 1 HOLZER TABLE AND STRESS, TORQUE
THE 1 NODE VIBRATION

N= 78.09 Hz
MASS [EQ.MASS TORS. STIFF. SHAFT AMP. TORQUE STRESS
NO. kgm2 MNm/rad  DIA cm radian *1E2 Nm N/mm2
1 . 741 3.515E+01 17.0 1. 000 1. 785 . 185
2 5.618 2. 369E+01 17.0 . 995 15. 244 1. 580
3 5.618 2.369E+01 17.0 . 931 27. 832 2. 885
4 5.618 2.369E+01 17. 0 . 813 38. 832 4. 025
5 5.618 2. 369E+01 17.0 . 649 47.613 4. 936
6 5.618 2.369E+01 17.0 . 448 53.675 5. 564
7 5.618 3.027E+01 17.0 . 222 56. 672 5. 875
8 117. 647 2. 541E+01 19.0 . 034 66. 389 4. 930 .
9 12. 255 3. 302E+01 17.8 - 227 59, 690 5. 390
10 60. 784 , —-. 408 0. 000
ORDER ENGINE VECTOR
NUMBER min-1 SUM
5.5 851.9 . 528
6.0 780.9 4. 057
TABLE 2 HOLZER TABLE AND STRESS, TORQUE
THE 2 NODE VIBRATION
N=102.59 Hz
MASS EQ.MASS TORS. STIFF. SHAFT AMP. TORQUE STRESS
NO. kgm2 MNm/rad DIA cm radian *1E2 Nm N/mm2
1 .741 3.515E+01 17.0 1. 000 3. 080 . 319
2 5.618 2.369E+01 17.0 . 991 26. 222 2.718
3 5.618 2.369E+01 17.0 . 881 46. 779 4. 849
4 5.618 2. 369E+01 17.0 . 683 62. 726 6. 502
5 5.618 2. 369E+01 17.0 . 418 72.490 7.515
6 5.618 2.369E+01 17.0 . 112 75. 110 7. 786
7 5.618 3.027E+01 17.0 -. 205 70. 327 7.290
8 117.647 2.541E+01 19.0 -, 437 -143.441 -10.651
9 12. 255 3. 302E+01 17. 8 . 127 -136.953 -—12. 368
10 60. 784 . b42 -0. 000
ORDER ENGINE VECTOR
NUMBER min-1 SUM
6.5 947.0 . 807
7.5 820.7 2.229

QE51325880FZ 3/5



(3)

Ampl i tude(Free end)-Degree

- ANGULAR AMPLITUDE AT FREE END
.9t .
NOMINAL SPEED
.8
7+
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.S
af
J3F
-er |
R
6.5
9.l t ; - ] : P E—— e - S T SRR
604 654 708 758 800 850 aga 3950 1800 1858
Engine speed-rpm

Stress N/mm™2

STRESS-SPEED-DIAGRAM

180 : - HARMONIC SYNTHESIS
MAXIMUM STRESS BETWEEN POSITION NO.1-18
9ar
8ok NOMINAL SPEED
78+
68
58
40
38+
28
'8r I\r\l\r\l\d\laxﬂ.l\r\(.I)I\BY\(DU\G\I\U'U\U\\D\DU\I\V;\DNDM!D\DOO\U\KD(.J\U\.
e i A R e
668 654 790 758 804 850 969 95@ 18080 1858
Engine speed-rpm
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(4)

Torque—kNm

188.

98.

8a.

78.

68.

50.

40.

UIBRATORY TORQUE DIAGRAM
Moss Na. 5- 6
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PERMISSIBLE TORQUE FOR CONTINUOUS ACCORDING TO IACS

—‘—”///,\\\\5_”’;//, SYNTH .

6.5
EEEESE:T’TEZ=’F:; L1 L

656 708 750 80a 85a 908 958 10824 1858
Engine speed-rpm
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29.

UIBRATORY TORQUE DIAGRAM
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P.1

TEST RECORDS OF THE DIESEL ENGINE

AT SHOP TRIAL
T4 — BB ERREE

SHIPYARD MESSRS. Sasebo Heavy Industries Co., Ltd.
E B OFr Sasebo Shipyard SNO. 762
ENGINE TYPE :
I 6DK—20
ENGINE NO. :
wEEs DK620Z1818 , DK620Z21819 , DK620Z1820
DATE OF MFG.:
& £ H Sep. — 2008
RECORDS OF SHOP TRIAL
2=
RUNNING TEST
2 -  Sep. -~ 2008 % E B OB OE
OVERHAUL INSPECTION
2 -  Sep. =~ 2008 I & o # B’ K
WITNESSEDBY: 2, ., .
WITNESSED BY: %Z
DAIHATSU DIESEL MFG. CO., LTD. APPROVED BY: 7221 ‘0%%&@
MORIYAMA FACTORY, SHIGA ' o
QUALITY CONTROL DEPT. APPROVED BY: /1 /\nym 7
JUDGMENT 4 ”

HoOE

%Od v CHECKED BY: z» :ZI:J Protn.
[74




SPECIFICATIONS

FEH

P.2

DIESEL ENGINE

For—+t JLHSES

Engine model & type MRBE AR, TS g%‘;fﬁﬁj;i@in; A | 6DK~20
Engine No. BEREE 3| DK620Z1818 , DK620Z1819 , DK620Z1820
Rated output & speed  EHRHARUCEEEE| 760 kW (1034 )Ps, 900  min™
No of cylinder,Bore & Stroke VU —3. BEHE. 178 6 . 200 mm., 300 mm
A. C. GENERATORS KR [Supply f@%ﬁ;ﬁ]
Manufacture BUERT NISHISHIBA ELECTRIC Co.,Ltd made
Qutput, Cycle A BEE 875 KVA (700 ) kW, 60 Hz
Voltage, Current & P.F. B, B, 8 450 AV 1123 A 80 %
ACCESSORY o B # SR
Mfg., BU4ERR Type TEE; Spec. f{H#R No.1 No.2 | No.3
Turbo—charger CV10 CTT75 CAL7
W I ABB TPS48D01 TVO1 TT16 TATS HT490852 | HT490853| HT490854
Air cooler 90—
o E e DDK DH-39-1 39140 39141 39142
Governor » Design No. 105856-5580
Pk | BOSCH RHD6-MC Serial Mo 88742162 88742163| 88742172

SURVEYOR’ S MARK

i

No.l Eng. No.2 Eng. No.3 Eng.
28 ABPQA ZB ABPQA B, ABPQA
Diesel engine  [E&NO.DK6201818 (E)NO.DK62071819 {E)NO.DK62071820
T A —E LR
2-9-08 2-9-08 2-9-08
ABS TYPE APPROVAL|ABS TYPE APPROVAL|ABS TYPE APPROVAL
A.C. Generator KO 1029774 KO 1029774 KO 1029774
AR B NO.252171A1A-1 | NO.252171A1A-2 | NO.252171A1A-3
18-JULY-08 18-JULY-08 18-JULY-08
VALVE ADJUSTMENTS REERR
Open (before T.D.C) Degr Top clearance
B (ESEARD) B | 50 kg 10.5 mm
Intake valve Close (after B.D.C) Degree
& fp B (TEAB) 35 Inject‘ion pressure 29.4 MPa
Clearance & mm 0.31 HEPE ) 300 ke/cm®
Open (before B.D.C) Degree Puel pump Type _
B (TREAED 55 || 104257-3032
Exhaust valve Close (after T.D.C) Degree Nozzle Type
B & 5 B (EFEAE) 50 Wb st DLL140TE3010
Clearance 1) mrn 0.31 Firing order 1~5~83-6-2—-4
Beginning of Pumping (before T.D.C) Degree 11.5 FXJER
RBLR 7 22w (LSRR ’
Open (before T.D.C) Degree .. .
. b 4 Direction of crank rotation N
Starting valve B (3RAED B (Viewed from the flywheel) Cﬁ;ﬁ[}f j;nr%e
akipis Close (ater T.0-0) Degree | (3 | EMEFHGIARAMUBERT) | O




P.3

Date of test - *1-9~2008 TYPE : 6DK-20
I_LOAD RUNNING TEST 2-9-2008 No.1 ENG, ENG.NO. : DK62021818
" ) £3 £3 E3 % 1 ]
Kind of load g | Sinderdet
25 50 75 100 100 110
Time of recording Ocockuisl §=00~ | 9-20 | 9-40 | 10-00 | 9-00~| 9-30 | 10-00 [11-00~| 11-30
Runnning test time min 20 20 20 30 30 30
Generator output ’ kW 178 350 525 700 700 770
Fuel consumption ' #* | kg/h 48.7 785 | 111.9 1441 | 1441 158.3
(be based on Gen.output ) % |g/lWh 278.0 | 227.2 | 213.1 205.8 | 205.8 205.5
(be based on Eng.output ) #ek |g/kWh| = 197 +5%| 2555 | 215.8 | 204.1 1976 | 1976 197.3
Gen.efficiency at P.F.=1.0 61.9 95.0 95.8 96.0 96.0 96.0
Fuel pump rack reading 12.0 16.5 20.0 23,5 235 25.0
Jacket MPa |For referencel 0,22 0.22 0.22 0.22 0.22 0.22
Cooling water pressure -
Cooler | MPa |Forreference| 0,10 0.10 0.10 0.10 0.10 0.10
Lub. oil Bearing MPa [0.4 ~0.55| 054 052 0.51 0.50 0.50 0.50
pressure Turbo-charger MPa | 0.2~05| 049 | 048 | 046 046 | 046 0.45
Boost alr pressure MPa 0.030 | 0.080 | 0.140 0.207 | 0.207 0.230
E::Slsﬁiie Eng. inlet MPa |For reference] 0.37 0.38 0.34 0.34 0.34 0.34
Lub. oil .
temperature Oil cooler Outlet c 52 54 54 55 55 55
Inlet T 66 66 67 67 67 68
Cooling Engine
water Qutlet T 69 69 70 70 70 71
temperature
Oil cooler Inlet T 30 31 33 35 36 39
1 T 280 310 325 340 345 360
2 T 295 315 330 350 355 370
Cylinderhead 3 T | Difference 285 310 330 360 365 375
Exhaust gas outlet =10%
temperattire 41 C 290 315 335 350 355 370
5 T 280 310 330 350 355 370
6 T 295 315 335 360 365 375
Turbo~charger inlet T 325 385 420 440 440 465
Fuel oil temperature "C For reforence] 31 33 34 32 34 36
Boost air temperature T 45 ~ E5 35 39 41 46 47 50
1 | MPa 5.8 8.6 11.4 13.8 13.8 15.1
2 | MPa 5.9 8.7 11.5 138 13.8 15.1
3 | MpPa | 5.8 8.6 114 13.8 138 15.0
: : ifference
Maximum combustion pressure <+0.3
4 | MPa - 5.8 8.6 11.4 13.8 13.8 15.0
5 | MPa 5.9 8.7 1.5 13.8 13.8 15.1
6 | MPa 5.9 8.7 115 14.0 14.0 15.0
Generator bearing temperature T 38 43 46 43 47 49
Generator Lub, oil pressure MPa 0.43 042 0.41 0.40 0.40 0.40
Other Data
Air temp. at Turbo~charger inlet T 28 31 32 27 28 33
Room temperature ko] 29 29 30 28 28 31
F.O. temp, of F.O.flowmeter inlet C 25 25 27 26 26 28
C.W. temp. of Air cooler inlet T 28 28 28 27 27 32
Humidity % 72 75 72 78 78 65
Atmospheric pressure hPa 998 998 998 993 993 998

* Inspected by DAIHATSU

#xCorrected value with Low heating value 42.7 MJ/kg , Accordance with ISO .
Fuel consumption ( be based on Eng.output ) = Fuel consumption ( be based on Gen.output ) X Gen.efficiency
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TYPE : 6DK-20
No.1l ENG. ENGNO. : DK620Z1818
*Crank-shaft Deflection Date of test ;  *27-8-2008
Cold condition (Standard +3.0 ~—3.0 )  (Gen.side——Eng.side) UNIT: 1/100mm
1 2 3 4 5 6
A 0.0 0.0 0.0 0.0 0.0 0.0 View from the fly-wheel
B +0 +0 +0 +0 *0 +0 A 2 B
C -1.5 -0.8 0.0 0.0 0.0 0.0
D -2.5 ~1.5 0.0 0.0 ~-0.2 -0.2 E C
E —-1.b -0.8 ~0.2 0.0 -0.2 -02 { 4 | 1 |l
Hot condition ( crank—arm temperature 66 °C ) D(Top)
1 2 3 4 5 6 Dial gauge reading
A 0.0 - ﬂ
B +0 +0 * +0 | +0 +0 )
C -4.0
D | -0 H
E_ | -30 Q)
*Temperature after continuous operation (°C) Date of test ;  %28-8~2008
. Diesel Engine
No. 1 2 3 4 . b 6 7
Main bearing 64 67 68 68 67 67 63
Crank pin bearing 64 65 65 65 65 64 -
Lub. oil 64
*Engine starting test Date of test ;  *29-8-2008
Alr receiver capasity Time Pressure Time Pressure Time Pressure
100 L 1 2.45 8 1.30 15
Initial pressure 2 2.20 9 1.20 16
2.45 MPa 3 2.00 10 1.10 C 1T
Room temperature 4 1.90 11 1.00 18
27 °C 5 1.70 12 0.93 - 19
6 1.55 13 085 { Standard ]
7 - 1.40 14 X 0.70 =6 =1.18
Protecting Device test Date of test ; *28-8/2-9-2008
(1008~1035) . (90%)
OV?SI:C Os&eed 1025 ) C.W.(Efg;;;. rise 90
min C
(0.20k0.01) [*
L.O. px&zizgl)"e down 0.20 Leviscéf(?;ﬁ)d oil GOOD
MPa
* (0.200.01)
EREST o
MPa
=Govenor setting Fuel oil Exxon mobil oil “A”
Needle : 2 rev.open Density ; *0.8607/0.8628 g/cm’at 15°C
Low heating value ; %42.61/4257 M]/ke
Lub. oil ; Exxon mobil motor oil #30
Power factor; 100%
Drawing T.NAKAGAWA
Checked T.FUJIMOTO
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Date of test : *1-9--2008 TYPE : 6DK-20
LOAD RUNNING TEST * 2-9~-2008 No.2 ENG. ENG.NO. : DK620Z1818
— F E3 ¥ S E BN
Kind of load g | Stengecdat
25 50 75 100 100 110
Time of recording O'ckcknia| §-00~ | 9-20 | 9~40 | 10-00 |9-00~| 9-30 | 10-0D {11-00~| 11-3C
Runnning test time min 20 20 20 30 30 30
Generator output kW 175 350 525 700 700 770
Fuel consumption #% | kg/h 485 794 | 1117 1448 | 1448 158.5
(be based on Gen.output ) ## |g/kWh 2773 | 2269 | 2128 206.8 | 206.9 205.8
(be based on Eng.output ) #% |g/kWh| = 197 +5%| 254.8 | 215.6 | 203.9 198.6 | 1986 197.6
Gen.efficiency at P.F.~1.0 91.9 95.0 95.8 96.0 96.0 96.0
Fuel pump rack reading 11.5 16.0 20.0 230 230 24.5
Jacket MPa |Forreference| 0.20 0.20 0.20 0.20 0.20 0.20
Cooling water pressure
Cooler MPa |For reference] 0.10 0.10 0.10 0.11 0.11 0.10
Lub. ol Bearing MPa |04 ~ 0.55| 0.53 0.52 0.51 0.50 0.50 0.50
pressure Turbo-charger MPa | 02~05| 050 | 048 | 047 046 | 046 0.46
Boost air pressura MPa 0.027 | 0.080 | 0.140 0.208 | 0.208 0.232
o Eng. inlet MPa [Forreforence] 0.38 | 0.40 | 038 038 | 038 037
Lub. oil .
temperature Oil cooler Qutlet T 52 56 56 56 56 56
Inlet C 69 69 69 68 68 69
Cooling Engine
water Outlet C 7 72 72 72 72 72
temperature
Oil cooler Tnlet T 29 30 32 34 35 38
1 T 280 305 315 350 350 360
2 T 280 315 325 355 355 370
Cylinderhead 3 C Difference 290 320 335 365 370 380
Exhaust gas outlet =10%
temperature 4 C 285 315 330 360 350 375
5 C 285 320 335 360 365 380
6 C 275 310 325 350 355 365
Turbo-charger inlet T 320 330 420 445 445 465
Fuel oil temperature °C |Forreference| 29 30 32 32 33 35
Boost air temperature C | 456~55 32 37 40 46 47 50
1 | MPa 5.8 8.6 114 138 13.8 15.0
2 | MPa 5.8 a6 11.4 14.0 14.0 15.0
3 | MPa | 5.8 8.6 11.4 141 141 151
. . ifference
Maximum combustion pressure <403
4 | MPa | T 5.9 8.7 115 14.1 14.1 15.2
5 | MPe 5.9 8.7 115 13.9 13.9 15.0
6 | MPa 5.8 8.6 1.4 13.8 13.8 15.0
Generator bearing temperature T 38 45 48 45 48 51
Generator Lub. oil pressure MPa 044 043 0.42 0.42 0.42 042
Other Data
Air temp. at Turbo—charger inlet C 29 30 30 28 30 33
Room lemperature C 29 29 30 28 28 31
F.O. temp. of F.O.flowmeter inlet T 25 25 27 26 28 28
C.W. temp. of Air cooler inlet T 28 28 28 27 27 32
Humidity % 72 75 72 78 78 65
Atmospheric pressure hPa 998 998 998 ' 993 993 998

# Inspected by DAIHATSU

s¥Corrected value with Low heating value 42.7 MJ/kg , Accordance with ISO .
Fuel consumption  be based on Eng.output ) = Fuel consumption ( be based on Gen.output ) X Gen.efficiency
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TYPE : 6DK-20
No.2 ENG. ENG.NO. : DK620Z1819
*Crank—shaft Deflection Date of test ;  %27-8-2008
Cold condition (Standard 3.0 ~—3.0 ) (Gen.sideé—ﬂE.ng.side) UNIT: 1/100mm
1 2 3 4 5 6 ;
A 0.0 0.0 0.0 0.0 0.0 0.0 View from the fly-whecl
B | =0 | =40 | =0 | =0 | 0 | 0 A s B
C -1.5 -0.5 +0.5 +0.5 +0.2 0.0
D -2.5 -1.0 0.0 0.0 +0.2 0.0 B o)
E -1.5 ~0.2 0.0 0.0 +0.2 60 | 1 =L
Hot condition ( crank—arm temperature 68 °C ) D(Top)
1 2 3 4 5 6 Dial gauge reading
A -05 —/__L
B +0 +0 > +0 | &0 +0 )
C -3.0 ’
D ~1.0 \ /
E -3.5 )
*Temperature after continuous operation (°C) Date of test ;  *28-8-2008
Diesel Engine
No. 1 2 3 4 b 6 7
Main bearing 64 66 68 68 68 67 64
Crank pin bearing 65 66 67 67 66 66 -
Lub. oil 64
*Engine starting test Date of test ;  *29-8-2008
Air receiver capasity Time Pressure Time Pressure Time Pressure
100 L 1 245 8 1.35 15 X 0.70
Initial pressure 2 2.20 9 1.25 6
2.45 MPa 3 2.00 10 115 17
Room temperature 4 1.80 11 1.05 18
27 °C 5 1.65 12 0.95 19
6 1.55 13 0.85 { Standard ]
7 1.45 14 0.80 =6 =1.18
Protecting Device test Date of test ; %28-8/2-9-2008
(1008~1035) _ (90=%,)
Ov(e;:c cs)l;))gaed 1030 C.W.(’;fcr’rlﬁ. rise 90
min” °C
(0.20%0.01) [*
L.O. pxg:(s)t;;e down 0.20 Levf;s(;f(lgle;-l[{r?)d oil GOOD
MPa
* (0.200.01)
et Tl I
MPa
~Govenor setting Fuel 0il ; Exxon mobil oil “A”
Needle :  2rev. open Density : *0.8607/0.8628 g/cm’at 15°C
Low heating value ; *42.61/42.57 M]/kg
Lub. oil ; Exxon mobil motor oil #30
Power factor; _ 100%
Drawing EIWASA
Checked T.FUJIMOTO
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‘ Date oftest:  *1~9-2008 IVPE : 6DK-20
LOAD RUNNING TEST - 2-9-2008 No.3 ENG. ENG.NO. : DKE2021820
* * * *
Kind of load g | Sendeedot
25 50 75 100 100 110
Time of recording Ocockwin) §-00~ | 9-20 | 9-40 | 10-00 |9-00~| 9-30 | 10-00 [11~-00~| 11-30
Runnning test time min 20 20 20 30 30 30
Generator output kW 175 350 525 700 700 770
Fuel consumption #* | kg/h 48,6 795 | 1120 1448 | 1448 158.7
( be based on Gen.output ) %k |g/kWh 2716 | 2272 | 2134 206.9 | 206.9 206.1
(be based on Eng.output ) #+ |g/kWh| < 197+5%| 255.1 | 2158 | 2044 198.6 | 198.6 197.9
Gen.efliciency at P.F.=1.0 81.9 95.0 95.8 96.0 96.0 96.0
Fuel pump rack reading 115 16.0 20.0 23.0 230 24.5
Jacket | MPa |Forreferencl 0.20 | 0.20 | 0.20 020 | 020 0.20
Cooling water pressure
Cooler | MPa |Forreference| 0,10 0.10 0.10 0.10 0.10 0.10
Lub. ofl Bearing MPa {04 ~0.55| 0.54 0.53 0.51 050 0.50 0.49
pressure Turbo~charger MPa | 0.2~0.5] 048 | 046 | 045 044 | 044 0.44
Boost air pressure MPa 0.030 | 0.083 | 0.143 0.205 | 0.205 0.230
Sziesls?jrle Eng. inlet MPa |For reforence| 0,36 0.37 0.35 0.33 033 0.35
Lub. oil R
temperature Oil cooler Outlet T 52 55 56 57 57 57
Inlet C 65 70 70 70 70 70
Cooling Engine
water Qutlet C 68 72 72 72 72 72
temperature
Oil cooler Inlet C 29 30 33 32 33 36
1 T 295 305 320 340 345 355
2 C 295 305 320 345 | 345 355
Cylinderhead 3 C Difference 285 315 335 360 365 375
Exhaust gas outlet =10%
temperature 4| C 285 315 335 355 365 375
5 C 285 315 335 360 365 375
[ C 285 315 335 360 365 375
Turbo-charger inlet C 330 390 420 440 450 460
Fuel oil temperature C |Forreference] 30 32 32 31 32 34
Boost air temperature C | 456~ 55 33 38 41 45 46 49
1 | MPa 5.9 8.9 11.6 13.8 138 15.2
2 | MPa 5.9 8.7 116 14.0 14.0 15.0
3| MPa | o ence 59 8.7 11.6 140 14.0 15.0
Maximum combustion pressure <+0.3 -
4 | MPa | T 5.9 8.7 11.6 13.9 13.9 15.0
§ | MPa 5.8 8.6 115 14.0 140 15.0
6 | MPa 5.9 8.9 11.6 14.1 141 15.0
Generator bearing temperature T 38 45 49 47 49 50
Generator Lub, oil pressure MPa 042 0.41 0.41 0.40 0.40 0.40
Other Data
Air temp, at Turbo—-charger inlet T 28 28 30 28 31 30
Room temperature T 29 29 30 28 28 31
F.O, temp. of F.O.flowmeter inlet kel 25 25 27 26 26 28
C.W. temp. of Air cooler inlet T 28 28 28 27 27 32
Humidity ' % 72 | 15 | 72 78 | 78 65
Atmospheric pressure hPa 998 998 298 993 993 998

* [nspected by DAIHATSU

#kCorrected value with Low heating value 42.7 MJ/kg , Accordance with ISO
Fuel consumption ( be based on Eng.output ) = Fuel consumption ( be based on Gen.output ) X Gen.efficiency
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TYPE : 6DK-20
No.3 ENG. EllG.NO. : I?_I‘(62021 820
#Crank—shaft Deflection ' Date of test ;  %27-8-2008
Cold condition (Standard +3.0 ~—3.0 ) (Gen.side——Eng.side) UNIT: 1/100mm
1 2 3 4 5 6
A 0.0 0.0 0.0 0.0 0.0 0.0 . View from the fly-wheel
B +0 +0 +0 +0 +0 +0 A 3 B
C -1.0 -0.5 00 [°-02 0.0 0.0 ‘i
D. | -25 | =10 | -02 | -02 | 00 | 00 B ——b c
E ~1.0 -0.5 +0.2 0.0 0.0 60 | 01 1 1L
Hot condition ( crank—arm temperature 66 °C) D(Tep)
1 2 3 4 5 6 Dial gauge reading
A ~-0.5 , \
B +0 +0 > +0 +0 +0 (+)
C -3.5
D -8.0 \ /
E -4.0 &)
#Temperature after continuous operation (°C) Date of test ;  *28-8-2008
Diesel Engine
No. 1 2 3 4 b 6 7
Main bearing 65 67 68 68 68 67 64
Crank pin bearing 66 66 66 67 66 66 -
LLub. oil 65
+Engine starting test Date of test ;  %29-8-2008
Air receiver capasity Time Pressure Time Pressure Time Pressure
100 L 1 2.45 8 120 15
Initial pressure 2 2.10 9 1.10 16
2,45 MPa 3 1.90 10 1.00 17
Room temperature 4 1.70 11 0.90 18
27 °C 5 1.60 12 0.80 19
6 1.45 13 0.75 Standard
7 1.30 14 X 0.60 =6 =1.18 ]
Protecting Device test Date of test ; %28-8/2-9-2008
O d (1008~1053) C.W. temp. rise (90
eton) 025 | otop) 90
min ‘C
(0.20£0.01) [|*
1.0, pl&iizgl)*e down 0.20 Leviszf(lﬁe;l;f)d oil GOOD
MPa
* (0.20£0.01)
Lot o
MPa
~Govenor setting Fueloll ; Exxon mobil oil “"A”
Needle 2 rev. open Density ; #0.8607/0.8628 g/ cm’at 15°C
Low heating value ; %42.61/42.57 Ml/kg
Lub. oil ; Exxon mobil motor oil #30
Power factor; 100%
Drawing K.SUGAWARA
Checked ; T.FUJIMOTO
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*Load character test B TR MHELER
Load A7 % 100 75 50 25 0 25 50 75 100 110 100
’ EW | 700 525 350 175 0 175 350 | 525 | 700 | 770 | 700
No.1 En Volt. BFE | V | 450 450 | 450 | 450 | 450 | 450 | 450 | 450 | 450 | 450 | 450
’ & Freq. B#%| Hz | 60.0 | 6055 61.1 | 61.7 | 626 | 61.7 | 61.1 | 60.55| 60.0 | 59.75| 60.0
No.2 En Volt. BFE | V | 450 | 450 | 450 | 450 | 450 | 450 | 450 | 450 | 450 | 450 | 450
’ & Freq. A¥#| Hz | 60.0 | 60.55| 61.1 | 61.7 | 626 | 61.7 | 61.1 | 60.55]| 60.0 | 59.75| 60.0
No.3 En Volt. BEE | V | 450 450 450 450 450 450 450 450 450 450 | 450
’ & Freq. A% | Hz { 60.0 | 6055 | 61.1 | 61.7 | 62.6 | 61.7 | 61.1 | 60.55| 60.0 | 59.75 | 60.0
*Parallel running test  WHEERFAER ( Standard B : Deviation of output WF|FEzE =< 15 % )
Load BT | % 75 100 80 60 40 20 40 60 80 A 100 75
Volt. BIE | V | 450 450 450 450 450 450 450 450 450 450 450
Freq. EI¥E Hz | 60.0 | 59.5 | 59.9 | 60.35| 60.8 | 61.3 | 60.8 | 60.35| 59.9 | 595 | 60.0
No.1l Eng.|Output HJ3] kW | 525 700 560 | 420 | 280 140 | 280 | 420 560 | 700 | 525
No.2 Eng.|Output H73, kW | 525 700 560 420 280 145 | 280 420 560 700 bh25h
No.3 Eng.|Output H7| kW | 525 700 560 420 280 145 285 415 560 700 bh25
*Governor test PR
Load A& T Description B & R\ Regulation 25 #) % (%)|Time #F
% Rated. 78 Bh #i|Inst.  B% [&]|Perma. B F|Inst. B% [|Perma. H&E|(sec) (F)
Freq. 10— 0 | 600 62.8 626 47 43 26
H{EZ%& 00— 50 62.6 59.5 61.1 5.2 2.5 2.9
H(Hy) 50 — 100 61.1 . b8.8 60.0 3.8 1.8 3.2
No.l Eng. -
Ene. o0 — 0 900 945 940 5.0 44 -
il | 0= 50 | 940 905 915 3.9 28 =
(i _1) 50 — 100 915 890 900 2.8 1.7
min
Freg, [100— 0 | 600 | 628 626 47 23 25
ﬂ?ﬂiﬁf{ 0— 50 62.6 598.7 61.1 4.8 2.5 3.1
D(HZ) 50 — 100 61.1 58.7 60.0 4.0 1.8 3.2
No.2 Eng. -
100— O 900 945 940 5.0 4.4 -
%‘%%g%%d 0= 50 | 940 905 915 3.9 2.8 =
(i _1)’° 50 — 100 915 890 900 2.8 1.7 -
min :
Freq 100— 0 60.0 62.85 62.6 4.8 4.3 2.8
Jﬂ?&i%{ 00— 50 62.6 59.6 61.1 5.0 2.5 3.2
N(HZ) 50 — 100 61.1 58.9 60.0 3.7 1.8 3.1
No.3 Eng.
100— 0 900 945 940 5.0 4.4 -
Eég%%%d 0= 50 940 905 915 3.9 23 =
(i _1) 50 — 100 915 - 885 900 3.3 1.7 -
min
Standard R ¥|Freq. B & 3% — — — < 10 =
#Volt. Chenging range TEEZE T M #1Hz changing time 1HzZERM| Room temp. *30 T
: MAX. &KX | MIN. &/ | UP kH |DOWN Tk
No.l Eng. - 520 Vv 3% VvV 8.5 sec 8.5 sec
No.2 Eng. 520 v 395 v 8.5 sec 8.4 sec
No.3 Eng. 525 Vv 305 v 8.5 sec 8.2 sec
' Date of test ; *%28-8-2008
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Speed Switch Unit-D Safety Precautions

This manual describes precautions for safety installation and operation of the speed switch unit-D.
Operate equipment following these precautions.

Hazards and damage likely to result from incorrect wrong use or, neglecting of the indicated
precautions, is explained below in this Manual using the following symbol marks shown below. The
symbols:

A ... CAUTION = State likely to cause damage of light or intermediate damage.

Q 1. Caution against electric shock

(1) Voltage remains in the internal terminal block even after POWER is
turned OFF. See page 24(Fig.17).

(2) When using 100 or 200 VAC for signal output contacts, be aware of
possible electrical shock from the terminal block.

A 2. Caution against current leakage

(1) To prevent current leakage, be sure to ground equipment properly. See
page 24(Fig.17).

-2 - Q7LT333490FZ(2/29)
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Speed switch unit—D instruction manual
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Fig. 1 Speed switch unit-D panel display
1 Overview
This product is a revolution detector available with a digital display function. It is a new
type of speed switch unit, compact in size and highly functional, that indicates measurements

digitally by a micro computer, ensuring high precision, flexible setting that meet a wide range
of applications.

2 Features and functions
- High measurement precision by digital measurement (0.05% (at F.S.) + 1 digit)
- Revolution speed displayed digitally to a maximum of 4 digits.
- Three-point revolution detection and one-point contact for start-up interlock.
- High resist pressure semiconductor contact output (resist pressure 1500V, AC 100V, 0.1A)
- 4 ~ 20mA analogue output
- Revolution speed frequency output (1 Hz per revolution)
- Input specification and revolution range can be set at any value.

- Detachable terminal block is used.
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3 Specifications

Item

Speed Number of 3 speeds (#12, #13, #14)

detection detection points __[(#14L: contact for start-up interlock)
Detection speed . .
range 100 9990min #14L 1 999min
Measurement 0.5min™" when it is 1000min™
precision (0.05 atFS. + digit)
Setting method Detection point is set by key operation
Response time Contact output response 0.3 seconds
Hysterisis Standard 3.0% (0.0  1.0% at F.S. setting changeable)

Display Display range
Display 4-digit red digital display (brightness adjustable)
Display update Approx. 0.5 sec.

Pulse input  |Puls input range |2 20kHz
Setting method Set number of pulses and reduction gear ratio per

revolution
Dedicated pulse sensor (AC 2Vpp  288Vpp (AC 0.7
Input pulse 100Vrms))

Frequency 1Hz, 0/15V (5kQ ) per revolution

output (pulse Output signal A]Iowable load resistance 5 KQ or more, non-insulated

output) with the power supply
Output potential 1
range 1 9999 Hz ( 9999min™)
Output error 0.1% (2000Hz or higher)

An_alogue Output signal Current signal 1 output 4-20mA load resistance 500Q
Output precision |+ 0.5%(FS)

Full scale 100 9990min™

Contact 3 contact points

output (#12: Overspeed, #13 low speed, #14, low speed)
Output contact 1 contact points (#14L: for start-up interlock)
Contact feature  [set up with Contact output mode (Reference for P18)

, No-voltage semi-conductor contact point,
Contact capacity AC/DC 100V 0.1A, pressure resistance 1500V
Power supply |Voltage DC24Vv -25 +30% (18.0V 31.2V)
Er?r\{\\ielrmhfir\h 25W

Environmenta |Working o . . .

I conditions |temperature 5 55° C (Max. 95% RH, with no dew condensation)
Storage -20 65 MAX 95%RH, with no dew condensation
temperature
Ambience No corrosive gas

T 5 13.2Hz:+ 1mm, 13.2  100Hz:0.7G
Vibration/impact Impact: max. 10G

Case Dimension 72x 36x% 133
Weight 0.2Kg
Color Black
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Fig. 2 Outline drawing
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Fig. 3 Internal block diagram

-6 - Q7LT333490FZ(6/29)



6 Operation and modes

6.1 Display and operation

EWITCH |"e,||,5lm l
r |g g% g Digital display
:::. min’
o _// 1A 1] L Set key
LEDi ndi cat or / |

Up/ down

Function sel ecti on key Dat a i nput key

Fig. 4 Panel display

<Display function>
Digital display: Engine revolution speed is indicated digitally on the 4-digit digital LED
display.
Set values, etc. are displayed, during various setting operations.
<LED indicator>
Means over-speed detection and indicates that the engine is rotating faster that
the rated speed.
Means Low-speed detection and indicates that the engine speed has passed over
the low-speed set value.
Means Low-speed detection and indicates that the engine speed has passed over
the low-speed set value.
Indicates that the conditions for start-up interlock have been met. It is
applicable in start-up interlock circuits as it can detect complete stop of the
engine.
<Input>
[F] Function selection key:
Switch for changing the mode and items. Pressing this key during normal mode changes
the mode to setting display/setting mode.
Pressing and holding this key for more than 3 seconds changes the mode to initial setting
display/setting mode.

[ ][ ]Data input key:
Allows you to increase and decrease the set value.

[S] Set key:
Starts the setting of items and also enters and saves the set value.
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6.2 Actionswhen the power supply isturned on

When the power supply is turned on, all LEDs turn on for about 1 second and normal mode starts.
During the above action, revolution detection, output and error detection functions are suspended
whether or not input signal exists.

Note) Before using the speed switch unit for the first time, various settings must be made to
enable normal function, as initially set values are only temporary values set for shipment.

Please set each parameter correctly reading this instruction manual to enable correct use of the
unit.

[The units delivered, as the accessories of diesel engine will be suitably set up)

6.3 Normal state/display (normal mode)

During normal mode, the revolution speed presently detected is displayed. When the revolution
speed exceeds the detection set values, the relevant contact output operates and at the same time
the relevant LED indicator lights. This mode is displayed except when the setting change mode is
selected.

During normal mode, the display brightness setting can be changed by the [ A ][ ¥ ] data entering
keys.(The initial setting value is set at the maximum brightness of 31, and normally it is not
particularly necessary to change it.)

The next time the power supply is turned, the brightness is displayed at the value preciously
saved.

A | Increase the brightness.

Decrease the brightness

S | Pressing this button for more than 3 seconds saves the present brightness.
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6.4 Initial set values

Note) To use this product, it is necessary to pre-set various set values correctly.
Using this unit without setting these values may cause critical problem in engine
operation and control.

For the initial set values the following values are entered before shipment.

To encourage setting by the users, the values set in the initial setting are normally impractical
values.

Refer to the table below and set items that have no mark attached.

[The units delivered, as the accessories of diesel engine will be suitably set up)

marked items can be used without changing the initial set value.

Section Set Iltems Settable range |Initial Set Value| Set Value
Number of gear teeth 1 300 1
Reduction gear ratio 1 20 2
Analogue value full scale 10 999 10
Output mode 0 15 0
#14L ON revolution speed 1 999 1
OFF revolution speed 1 999 1
Off delay timer 0 300 0
#14 ON (OFF) revolution speed 100 9999 100 300
#13 OFF (ON) revolution speed 100 9999 100 300
#12 ON (OFF) revolution speed 100 9999 100
#14, 13, 12 contact hysterisis 0 10.0 3
Analogue output zero setting -99 0 99 0
Analogue output span setting -99 0 99 0
Display LED, brightness adjustme] 31 31

marked items basically require no change
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6.5

Initial setting display

/setting mode

<Normal mode)

>

Number of input pulses
(Number of gear teeth)
setting

i

Reduction gear
ratio setting

\

Full scale
setting

Analogue

output zero/
span setting

Set value display/setting mode and initial set value display/ setting mode

S P
j14L

S

3
4
4L

Elaid

| Eo e

Cancel’é‘ save [S

Cancel’%‘ Save

12
%z -\ 0 ##
141

’JSj‘ Cancdé‘ Save

&ancel’%‘ Save ’Jj‘

\3sec\ [F] [3sec]|3sec|[F] [3sec] |3sec] [3sec]|3sec] [3sec]
T T
Set the number of Set the reduction . Set the contact
input pulse with gear ratio with value with & v keys point output mode
A Vkeys A Vkeys in 1710 of the with & v keys
(number of gear § value N
teeth) (standard:2) Seti (standard:0)
Setting range Setting range etting range Setting range
1 300 120 o S 0 15

put
setting

S|

Save

Setting
cancel

setting

A=l
14L 1

Setting
cancel

= i

F| 3sec

R

with A ¥ keys

Set zero adjustment

(standard: 0.0)
Setting range+ 9.9%

with A ¥keys

Set span adjustment

(standard: 0.0)
Setting range+ 9.9%

Set value display
/setting mode

‘@%IL

with A vkeys
(standard: 31)
Setting range

31

%2 = H###
[E o HiH

14L ON setti BT o 14L OFF Delay 14 ON setti 13 ON setti 12 ON setti 141812
Set digital brightness setting setting Timer setting setting setting setting hysterisis setting

oL

L da |

|

B

12 -
14 -
4L

EH 30|

iy

Cancelé Save ’JS;

Cancel@ Save

hiiad

Cancel@ save |S

Cancel@ Save ’JS:‘

Cancel@ Save

Cancel@ Save
[3sec] $sec\ [3sec|

Setting range
1 999

revolutions

Setting range
1 L14 ON set
value

Setting range
0 300seconds

Setting range
100 9999
revolutions

Setting range
100 9999
revolutions

Setting range
100 9999

revolutions

\ [3sec] [3sec] |3sec] [3sec] |3sec] [3sec] |3sec] [3sec] |3sec] [3sec] [3sec]
T T T T T T
Set 14L ON with Set 14L OFF with Set 14L OFF Set 14 ON with Set 13 ON with Set 12 ON with Set hysterisis with
A Vkeys A Ykeys Delay with A Vkeys A Vkeys A vkeys A Ykeys
A Vkeys (standard: 3.0

Setting range
0.0 10.0%

E| Press the” [F]Function selection key” once.
Press and hold (3seconds) the” [F]Function selection key”

Press the” [S]set key” once.
Press and hold (3seconds) the" [S]set key”.

Fig. 5 Setting procedure list

To change the set values, it is necessary to perform setting change work using the “Set value

display/setting mode” and “Initial setting value display/setting mode”.

“Set value display/setting mode™:

A mode for setting mainly items concerning speed detection.

“Initial setting value display/setting mode™:

A mode for setting constants that should be pre-set such as number of gear teeth and full

scale value, etc.

To change from the “Normal mode” to “Set value display/setting mode” or “Initial setting value

display/setting mode”, press the “[F] function selection key” at normal mode.

To change to each mode, press the “[F] function selection key” as follows.

Setting procedure list.

Please refer to Fig. 5

To change to the “Set value display/setting mode”, press the “[F] function selection key” once.

To change to the “Initial setting value display/setting mode” press and hold (3 seconds) the

“[F] function selection key”.
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To increase or decrease the set values by pressing the [A ][V ] keys, pressing the key once
increases/decreases the value by + 1 step, but pressing and holding the same key changes the
mode to repeat mode and the values can be entered continuously. Keep pressing even further,
changes the mode to fast forward and values can be changed in 10-fold, 50-fold steps.
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7 Set value display/setting mode
7.1 Modeand setting items

Pressing the “[F] function selection key” from “Normal mode”, changes the mode to “Set value
display/setting mode”.

In this mode, each time the “[F] function selection key” is pressed, the table below is displayed
sequentially and pressing the “[F] function selection key” once again at the last item, returns the

mode to “Normal mode”. (Refer to Fig. 5)

The set value display/setting mode consists of the following setting items.

Setting #14L ON:
Revolution detection for start-up interlock, ON point revolution speed
Setting #14L OFF:
Revolution detection for start-up interlock, OFF point revolution speed
Setting #14L OFF Delay:
Contact start-up interlock, OFF DELAY TIMER (second)
Setting #14 ON:
Low speed detection ON point revolution speed
Setting #13 OFF:
Low speed detection OFF point revolution speed
Setting #12 ON:
Overspeed detection ON point revolution speed
Hysterisis (#14, #13, #12):
ON-OFF width of #14, #13, #12 (% at FS)

Pressing and holding the “[S] set key” during the item display changes the mode to the set value
change mode of the applicable item.

When it enters into the set value setting mode, measurement is suspended and external output and
external contact point are frozen temporarily.
(When it returns to the normal mode again, it restarts but with a delay of about 1 to 2 seconds)

To add, when no operation is made for 3 minutes when any set value is being displayed or set, it
will automatically return to normal mode.

When the brightness degree had been decreased in normal mode, the maximum brightness will be

displayed temporarily in set value display mode but will display the original brightness again
when returned to normal mode.
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7.2 Sart-up interlock contact point (#14L)

Engine
revolution
speed
Engine
complete
140 stop
ON
T4L
OFF
Engine
14L ON ; - . starting
Output  opp Engine starting disabled [ enabled [
. E— i
TIT Time
OFF DELAY

Fig. 6  14L OFF DELAY TIMER contact point operation outline

Internal combustion engine employs fly wheel (inertial mass) at the output axis to reduce output
fluctuation. Therefore, when the engine is stopped, revolution remains longer than expected due
to inertia of fly wheel, and even when the users stop the machine, the output axis may not be
stopped completely. When start-up command is given to the engine under such situation, it may
trigger unexpected accidents.

Contact for start-up interlock outputs a condition that can block restarting of engine when the
output axis is rotating, with the following 3 conditions combined, so as to enable secure detection
of engine stop (refer to Fig. 6 “Engine Activation Disabled” part).

(1) “#14L ON detected revolution speed” as engine operating condition,
(2) “#14L OFF detected revolution speed” as engine condition immediately before stopping,
(3) Time counter timer from (2) to complete stop “#14L DELAY TIMER”

For using the start-up interlock contact (#14L), the following 3 values must be set.

#14L ON setting
H=1~999
#14L OFF setting
L=1~“#14 ON set value”

#14L OFF Delay setting
d=0~300 sec.
Description:

is an operation point setting for start-up interlock contact and when the engine
revolution speed exceeds this set value, #14L contact output operates.

#14L starts the OFF DELAY timer when the engine revolution speed becomes below
this set value.

is a set value of #14L OFF DELAY timer and sets the delay time in seconds. #14L
contact point output turns off when the time set by this timer is up.
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7.3 Low speed detection contact (#14)

To use the low speed detection contact (#14), the following value must be set.
When the engine revolution speed increases above this set value, #14 contact output operates.

#14 ON setting
#14 =100 ~ 9999

7.4 Low speed detection contact (#13)

To use the low speed detection contact (#13), the following value must be set.
When the engine revolution speed increases above this set value, #13 contact output operates.

#13 OFF setting
#13 =100 ~ 9999

7.5 Overspeed detection contact point (#12)

To use the overspeed detection contact (#12), the following value must be set.
When the engine revolution speed increases above this set value, #12 contact output operates.

#12 ON setting
#12 =100 ~ 9999

7.6 Hysterisis (#14, #13, and #12)

Hysterisis is provided to secure stability in detection operation even when the revolution speed
sways. At the point of time the revolution speed exceeds the set value (detected revolution
speed), the contact turns on and at the point of time the revolution speed become less than set
value (return revolution speed) for the amount of hysterisis, the contact turns off.
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Change in the
revolution
speed
Pre-set
revolution A A .
peed setvalte
Hysterisis ,/\\‘/ \/
With no | | Chattering
hysterisis (/ |
With
hysterisis |

Fig. 7 Hysterisis

Chattering may generally cause relay contact depositing by contacts repeating ON/OFF in a
short time.

Detection revolution speeds for #14, #13 and #12 are set individually, but for return revolution
speed, this hysterisis value will be applied to all.
Hysterisis (#14, #13, and #12)
0.0 ~10.0% (at FS)

3.0% is registered as initial set value.
It is not particularly necessary to change.

Hysterisis means the range between (detection revolution speed) — (return revolution speed), and
this value is set by the percentage value of the full scale set value in § 8.3.

[Ex. 4] When it is F = 150, #12 = 1020, H = 3.0,
(F: analogue full scale set value, #12: overspeed detection set value, H: hysterisis set value)

Hysterisis = 1500 x 3.0/100 = 45min™

#12 ON point (detection speed) ----- 1020min’!
#12 OFF point (return speed) ----- 975min’
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8 Initial setting display/setting mode
8.1 Modeand setting items

Pressing and holding (keep pressing for 3 seconds) the “[F] function selection key” from “Normal
mode” or “Set value display/setting mode” changes the mode to “Initial setting display/setting

mode”.
In this mode, each time the “[F] function selection key” is pressed, the following display will be
displayed sequentially and pressing the “[F] function selection key” at the last item returns the

mode to normal mode. (Refer to Fig. 5)

Initial set value display/setting mode consists of the following setting items.

Pulse setting:
Pulse number per revolution (number of teeth)
Reduction gear ratio setting:
Reduction gear ratio from the crank shaft
Full scale setting:
Scale range of analogue output
Output mode setting:
N/C, N/O modes of output contacts
Analogue output zero/span adjustment:

For analogue output range adjustment

Pressing and holding the “[S] set key” during display of each item changes the mode to set value
changing mode of the relevant item.

When it changes to the initial setting mode, measurement is suspended and external output and
external contact points are frozen temporarily.
(When it returns to the normal mode again, it restarts but with a delay of 1 to 2 seconds).

To add, when either of the set value displayed or set is left for 3 minutes without any operation,
automatically returns to normal mode.

When the brightness degree had been decreased in normal mode, the maximum brightness will be

displayed temporarily in set value display mode but will display the original brightness again
when returned to normal mode.
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8.2 Pulse setting/reduction gear ratio set values

Engine revolution speed (or revolution speed of rotor) is calculated from the frequency of pulse
signal impressed on the sensor input terminal based on the pulse specification set and is
displayed.

For the calculation of revolution speed, it is necessary to set the following pulse specifications.
Number of pulses per revolution (number of gear teeth)
Reduction gear ratio
is the number of pulses generated per revolution of the rotation axis (gear) installed with a
pulse sensor.
is the reduction gear ratio to set when the engine revolution speed and the rotation axis
installed with a pulse sensor are not the same.
For instance, when the revolution of the engine output axis is detected by pulse sensor in the
original condition, the reduction gear ratio of becomes r = 1.

[Ex. 1] Engine output axis direct measurement: when the number of gear teeth is 142.

When the pulse sensor is attached to the gear that interlocks with the cam shaft of 4 cycle
engine, r becomes 2. (Cam shaft only rotates 1/2 revolutions per engine revolution, so the
reduction gear ratio becomes 2).

[Ex. 2] Cam shaft measurement: number of gear teeth 75

Also when the number of pulses per revolution is not an integral number, set a value 10-times
and at the same time set a value 10 times large also for

[Ex. 3] Cam shaft measurement: tacho generator 7.5 pulse

(Reference)
The pulse frequency to be impressed is expressed by the following formula.
Frequency = Revolution speed x number of pulses
+ reduction gear ratio + 60
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On the contrary, when calculating the revolution speed from the frequency, it is expressed by the
following formula.

Revolution speed = Frequency % reduction gear ratio x 60
+ number of pulses

8.3 Full scale set value

The revolution speed can be output by the analogue signal of DC 4 ~ 20mA.

It is necessary to set the full scale value so it meets the specification of the equipment to which
this output is connected.

To add, hysteresis (on-off difference) at the time of speed detection is calculated based on this full
scale value.

Analogue full scale setting range

.
min

The set value is determined by defining the revolution speed necessary at the time of 20mA
output to meet the specification of the equipment to be connect to and the value dividing the

revolution speed by 10 shall be the set value. 4mA is equivalent to 0 revolution speed.

[Ex. 4] Full scale min”

84  Contact output mode
Contacts that operate when the contact output and the conditions of (start-up interlock contact
(#14), low-speed detection contact (#14), low-speed detection contact (#13) and over-speed

detection contact (#12)) are met can be specified whether it should be ON during operation or
OFF by the following setting.

Output mode setting range

Note) As a standard setting, it is set at [0] (all contacts are A contact operation) at the time of
shipment from the plant.

This value is expressed by the mode numbers from 0 to 15 and is applied to each contact, #14L,
#14, #13 and #12, as follows:
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No. #14L | #14 #13 #12

N O( On when over t he val ue) node
N C(O f whenover t he val ue) node

8.5  Analogue output zero/span adjustment

When there is a slight deflection in the analogue output range (4 ~ 20mA), this range can be
corrected by the adjustment of zero output (4mA) and full output (20mA).

Note 1)
The speed switch unit has been adjusted at the time of shipment to ensure that correct
analogue output can be made.
Normally, it is not necessary to change this setting.

Note 2)
Do not attempt to adjust the deflection in the revolution speed caused by the error in the
equipment (for instance tachometer) connected to the analogue output by this function of
speed switch unit.

Analogue zero output/full output adjustment setting range
(no correction when it is 0.0%)

When you enter into this mode, “A” is displayed on the leftmost side of the numerical value
display and the present output on the right side.(Continuous lighting)

Under this condition the following keys are accepted.

F changes to normal mode

Pressing and holding this for 3 seconds changes to “Analogue output

adjustment”.
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[Analogue zero output adjustment]

When you enter into this mode, “b” is displayed on the leftmost side of the numerical value
display in continuous display and the present zero correction value on the right side by flashing.
The analogue output will be fixed at “4.00mA”.

The correction value is the % value added to the standard state.

Here, with the following keys, fine adjustment of output value (4mA) will be made.

Cancels the setting and changes to “full output adjustment”.

Raises the correction value (output rises at the same time)

Lowers the correction value (output declines at the same time)

Wlia|(» T

Pressing and holding for 3 seconds sets and saves the present indicated value.

To add, the setting range will be + 9.9% and no correction value when it is 0.0%.

[Analogue full output adjustment]

When you enter into this mode, “c” is displayed on the leftmost side of the numerical value
display in continuous display and the present zero correction value on the right side by flashing.
The analogue output will be fixed at “20.00mA”.

The correction value is the % value added to the standard state.

Here, with the following keys, fine adjustment of output value (20.00mA) will be made.

Cancels the setting and changes to “full output adjustment”.

Raises the correction value (output rises at the same time)

Lowers the correction value (output declines at the same time)

wia|» |7

Pressing and holding for 3 seconds sets and saves the present indicated value.

To add, the setting range will be + 9.9% and no correction value when it is 0.0%.
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9 Installation
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Fig. 10 Panel cut dimension

Cut the panel of the place to install into in the panel cut size (Fig. 10).
Insert speed switch unit—D from the front side of the panel cut hole. (Fig. 11)

After inserting, hook the attached fixture to the fixture installing hook and screw in metal

fitting screw with a slotted screwdriver to securely fasten to the panel side. (Fig. 12)

Insert from Attach a

) ‘i aht _
the front side -~ Panel = ighten in

fixture
t he

and
arrow

direction with a slotted

of panel screw driver and fix the

[ panel

<=

Fig. 11 Installation (insertion) Fig. 12 Installation (fixing)

e

When there is vibration on the installation panel face, you can use “bracket: panel

installation (NN00262007A)” (option) which can be installed more securely.

When converting the conventional speed switch unit and speed switch unit 2 to speed switch
unit-D during maintenance, etc., you can use the speed switch unit-D available with a

compatible case attached with a bracket that fit each unit,
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10 Wiring
1 [Input/output connector terminal configuration

10.

Speed switch unit—D has double decked input/output connector on the backside of the main body.

The terminal configuration is described on the nameplate seal on the upper side of the main body

in the same way as below.

Please refer to the drawing for correct wiring.

The connector configuration and terminals are as described below.

10 COMMECTOR ANALDE
FREGUENCY QUTPOT

24¥dc SERSOR QUTPOT (4=20ul

P

N+ |8 |- |FelE—ueim-

. | b
FETRFANET I.‘mj:lhlu: I-;L IEL

UPPER COWWECTOR

LOWER CONNWECTOR

i i i N [, W |

OVER RATED L LOWLOW

tm—DUTPUT GCONTAL[—

Fig. 13 Terminal configuration

Upper deck terminal

Frame ground for the speed switch.

Lowe

OUTPUT CONTACT

FG Make sure to connect to the ground to prevent noise and the risk of electric
24Vdc p [Connect the power supply. Connect + 24V to [P] and OV to [N].
Power supply specification, power voltage: DC 24V, allowable voltage range: - 20
~ + 30%, power consumption: 2.5W
Connect the sensor output.
SENSOR [+] and [-] are DC 24v power supplies.
[S] is for the pulse sensor output which is input in pulse.
FREQUENCY | F+ Outputs the pulse of detected revolution speed. (1Hz per rotation)
0/15V, allowable load resistance is 5KQ or more and non-insulated from the power
OQUTPUT F- |supply.
ANALOG M+ [Outputs current at 4 - 20mA by scaling determined by the full scale setting.
OUTPUT M- [Load resistance 500Q or below.
r deck connector
OVER 12a Turns on (off) the contact point when it reaches the pre-set speed limit.
No-voltage semiconductor contact point, contact point rating: AC/DC 100V 0.1A,
12¢ |resist pressure: 1500V
LOW 13a Turns off (on) the contact point when it reaches the pre-set low speed.
No-voltage semiconductor contact point, contact point rating: AC/DC 100V 0.1A,
13c |[resist pressure: 1500V
LOW 14a Turns on (off) the contact point when it reaches the pre-set low speed.
No-voltage semiconductor contact point, contact point rating: AC/DC 100V 0.1A,
14c |[resist pressure: 1500V
LOWLOW 14a Contact attached with a start-up interlock off-delay timer when the engine stops.
No-voltage semiconductor contact point, contact point rating: AC/DC 100V 0.1A,
14c [resist pressure: 1500V
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10.2Wiring installation to 1/0O connector

Peel i ng al | owance 9mm

Fig. 14 Connector Fig. 15 Peeling allowance of wiring

1) Electric wires to connect to the connector must satisfy the following specification.

Recommended: Single wire: ¢ 1.0mm (AWG 18)
Twisted wire: 0.75mm?* (AWG 20)
Strand diameter: Min. ¢ 0.18mm

Usable electric wire range
Single wire: ¢ 0.4 ~ 1.0mm (AWGF 26 ~ 18)
Twisted wire: 0.3 ~ 0.75mm?* (AWG 22 ~ 20)
Strand diameter: Min. ¢ 0.18mm

2) Secure 9mm for peeling allowance of wiring. Twist it lightly so it will not spread out.
Solderless terminal is not necessary.

El ectric wire insertion hole -

l'.

! I —

==l =]
-2- @ =

El ectric wire insertion/rel ease =+
operating unit

Fig. 16 Connector ele

3) Insert and release wiring to the connector by pressing the wire insertion/release operation unit
located at the side of the wiring insertion hole, with a slotted driver or the like. Insert it fully
and release the driver from the electric wire insertion/release operation unit. Wiring is grasped
inside the connector and fixed securely.

4) Connector can be inserted, only one line to one pin. Should it become necessary to insert
multiple wirings into one pin, a separate terminal block will be necessary to bundle the wiring
into one before connecting to the wiring.

5) Connector itself can be removed easily by pulling it out. If it is difficult to install wiring,
remove the connector to make installation easier. Also at the time of speed switch unit-D
replacement, wirings can be removed in a lump at the connector, and there is no need to remove
wirings one by one.
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6) After completing installation, be sure to check that the wiring is correct and that no short
circuiting has occurred due to spreading of wiring. Also pull the wirings to see that they do not
come off.

10.3External wiring
External wiring example of speed switch unit-D is given below.

1) Standard connection

A combination of one unit of pulse sensor and one unit of speed switch.

There are one analogue output system, three contact output systems, frequency (pulse) output and
start-up interlock contact output. The contact signal is connected to the engine control panel for
control.

Gear wheel Pulse sensor

power supply
N\ Tacho
. meter

N4
]
FG| P | N| +|S|-|FH]|F|Mt|M-
12 13 14114 | 14
12a c 13a c 14a c | La|Lc

D — Engine control panel, etc.

Fig. 17 Standard connection with one unit of pulse sensor
and one unit of speed switch

2) Driving two units of speed switch

One unit of pulse sensor can drive up to two units of speed switches.

By parallel driving, the number of outputs can be expanded to 2-fold. (2 systems of analogue
output, 6 systems of contact output).

To connect from the first speed switch to the other, do so via separate relay terminal block.
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Gear wheel

. Pulse sensor

Relay terminal
block

S =

® &
&

G| P

m__l—%?
T

e e | M-

12a

12¢ | 18a | 13c | 14a | 14c | 24 [ 23

12¢

13a

14 | 140
13¢ | 14a | 14c [ 13- | 18

Speed switch-D

Speed switch-D

Fig. 18 Parallel driving connection by one unit of pulse sensor

and two units of speed switches.

10.4Connection with the pulse sensor
When connecting the pulse sensor NNO0006014A (new type) (DC series engine since 2005)

Wre breaking
detection LED
(red)

\— Qperation

di spl ay LED
(green)

Fig. 19 Pulse sensor NN00006014A

ASSY:PULSE SENSOR

‘ENGINE CONNECTOR e -
(NNOOOOGOI4A) rﬁfE[sw'TcH :
DC24Y

oy —
Giemal Quitenl E—

{NA0)
Sensor Failure
(NS0

Fig. 20 Pulse sensor speed switch connection diagram

When connecting this pulse sensor to the speed switch unit —D, refer to the connection diagram in

Figure 20.

This pulse sensor is provided with a wire breaking detection function for coil and the red LED at
the upper part of pulse sensor turns on when the coil wire breaks, to display the state of wire

breakage and at the same time to output it outside.

prepare a separate relay as in the drawing above and connect it.

When using the coil breakage detection,

For the relay to be used in wire breaking detection, select the one with a coil rated current 30mA
or below during operation.(Omron: MY 4-D equivalent)

- 25 -

Q7LT333490FZ(25/29)



This pulse sensor is compatible with the (2) pulse sensor (conventional type) in terms of the
dimension at the installation section and electrically, it is possible to use it as an alternative
model.

2) When connecting pulse sensor S0A, 100, 200 (L51131) (conventional type) (Except for the
above)

[PULSE SENSOR(L51131]
(04, 150. 200 |[SPEEDSWITCH-D
§0— —0+ -
to—"—085 |Sensor
- —{1 - |
Fig. 21 Pulse sensor L51131 Fig. 22 Pulse sensor (conventional)

— speed switch connection diagram
When connecting this pulse sensor to the speed switch unit-D, refer to the connection diagram in

Figure 22.

This pulse sensor has no display/output function for coil breaking detection.

10.5Connection and branching of analogue output

Tacho
) Revolution meter
Speed switch| speed
unit -D analogue
output

Fig. 23 Analogue output connection (one system)

The speed switch unit —D has one output of analogue output signal (4-20mA signal) that outputs
the rotational speed. For the connection diagram, refer to Figure 23. The allowable load
resistance of connecting instrument is 500Q maximum.

) Revolution
Speed switch| speed
unit-D gﬂ%}ﬂ%”e Fig. 24 Analogue

output connection
(two systems) part 1

Terminal Tacho
block meter
) Revolution %) G
Speed switch| speed
_I Tacho
meter

unit D analogue
Fig. 25 Analogue output connection (two systems) part 2

output
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When outputs of two systems are necessary for sending signals to the meter and data logger,
connect the instrument in serial referring to Figure 24 and 25.

However, in the following cases, use an isolator and divide the analogue signal into two.
When load resistance is set to over 500Q in total.

When floating of the input signal is not carried out in either instrument.

Note)

When connecting to an instrument with a load resistance exceeding 500€2, nonconformity
may occur such as discrepancy between the actual revolution speed and the revolution speed
indicated on the instrument.

When negative terminal sides of two units of connecting instruments are grounded, current
wraparound occurs through grounding and as a result, the input of equipment on the downstream
side bypasses, causing disability in signal input to this instrument.

These incidents can be avoided by inserting an isolator and insulating the signal by direct current.
For the isolator, select the insulator type with two-outputs (M system: W2YV-AAA-R2
equivalent).

X Tacho
. Revolution meter
Speed switch| speed Isolator
unit-D analogue (4-20mA)
output 2 outputs

meter

"

Fig. 26 Analogue output connection
(isolator used for dividing into 2)

10.6Precautionsin wiring handling
Wiring and shield handling
Wiring to the speed switch unit must be installed taking note of the following points.

For power supply wirings, pair negative and positive wirings and twist them together.

For the pulse sensor wiring, use three-wire shield wire.

For analogue output, use two—wire shield wire.

For frequency output, use two-wire shield wire.

Use the shield wire on the basis of single-point grounding. Make sure to connect
grounding.

Keep wirings connected to the speed switch unit away from the power line and large size
relays.
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Twisted pair wiring

Twisted pair wiring means twisting 2 wirings. This is generally done on electric wires to
improve the resistance to noise easily and reduce the effect of electromagnetic induction to the
outside.

X X X X

Fig. 27 Twisted pair wiring Fig. 28 Normal parallel wiring

Grounding of shield wire (single-point grounding)
Grounding of three-core shield wire between pulse sensor speed switch units.

Terminal i
Pulse block Stner shield wies
W Shield Shield Speed switch
E-I wire ool @y wire
M & L
] o (]
@

-
i ire i It is desirable to ground
\rsehéffsgdw”e 'S here by single-point
grounding.

Fig. 29 Shield wire grounding (single-point grounding)

Single-point grounding is an effective connecting method for strengthening the noise resistance of
wiring, using the weak signal and pulse, by grounding the shield wire at only single point as

shown in the above diagram.

If the sensor side is also connected to the ground, two sides, the sensor side and speed switch side
would be grounded. This would cause potential difference between the two points that would
provide a good condition for the noise to adhere, it is normally not done.

But if neither grounding is available, there would be no place for noise ingredient to escape to
when external noise ingredient adheres to the shield wire, making it possible for the noise to
adhere to the signal line, which otherwise should be protected, impeding the effective use of

shield wire.

The shield wire must be connected based on single-point grounding.
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11 Troubleshooting

11.1Troubleshooting table

Phenomenon

Cause

Countermeasure

[N

Display/LED does not light

The power is not supplied

Turn on the power supply

Power supply mis-wired.

Redo wiring work.

Mis-wired to pulse sensor

Redo wiring work.

N

Contact signal does not output

The meter does not work

Wrong set value

Redo the setting work.

Wrong wiring

Redo wiring work.

Pulse sensor attaching gap
inappropriate

Fix within the range of 1 to 2 turn
return from the rotor.

It can be checked if it is detected
during operation of pulse sensor by
the areen LED.

ey

This unit or pulse sensor failure

Check if either the unit or sensor is
defective and replace with anew one
if any defect is found.

w

Meter indication swings during
constant rotation.
Contact output turns off sometimes.

Pulse sensor attaching gap
inappropriate

Fix within the range of 1 to 2 turn
return from the rotor.

It can be checked if it is detected
during operation of pulse sensor by
the green LED.

zZ 1] pulse sensor

Looseness in pulse sensor lock nut

Retighten

Pulse sensor failure

Replace the pulse sensor with a new
one.

Noise influence

Contact the person in charge of
engineering

Looseness, omission of wiring

Redo wiring work.

~

Meter reading differs from the actual
measurement

Contact output differs from the
revolution speed detected by the
contact output.

Incorrect speed switch set value

Redo the setting work

Analogue adjustment defect (Only for
the phenomenon of meter reading
being different from the actual
measurement)

Make adjustment by analogue setting
(Correctable up to £ 9.9%)

Pulse sensor attaching gap
inappropriate

Fix within the range of 1 to 2 turn
return from the rotor.

It can be checked if it is detected
during operation of pulse sensor by

e

Zmn

pulse sensor

Analogue output load resistance
exceeds 5000

Lower the load resistance
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Operating condition and replacement intervals

The operational limits for the turbocharger nBmax, tBmax, nMmax, tMmax, inspection- and replacement intervals for the compon-
ents concerned on the rating plate are valid for the operational mode and compressor inlet condition, which has been agreed upon
between the engine builder and ABB.

=

Note: Replacement intervals of components depends on the load profile, turbine inlet temperature, suction air temperature and
turbocharger speed. In case the operation conditions differs significantly from what is considered to be normal for the cur-
rent application, it is recommended to contact ABB for a re-calculation of replacement intervals. Frequent load alterations,
high temperatures and high speed lower the life of components.

Unless otherwise agreed, the application limits nMmax, tMmax are valid for the test operation for a limited time.

We herewith confirm that this Operation Manual has been drawn up orientated towards the Product Liability Law 1/1/90 as well as to
the ,European Machinery Directives®.

We reserve all rights in this document and in the information contained herein.
Reproduction, use or disclosure to third parties without express authority by ABB Turbo Systems Ltd is strictly forbidden.

© Copyright by ABB TURBO SYSTEMS Ltd 2004

Design and specifications are subject to change without notice.

Printed on naturally white paper, bleached free from chlorine and environmentally acceptable.
The CD is made of polycarbonate and contains in addition aluminium, lacquer, dye stuffs and materials of the adhesive label. The CD-cover is made of
recycled cardboard.

These materials may be disposed with the domestic wastes or at a specialised collecting centre.

AL ID D
MpD

ABB Turbo Systems AG
Bruggerstrasse 71a
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Preliminary remarks

Foreword

This operation manual will help you to become familiar with your ABB
Turbo Systems Ltd turbocharger and to use it to full effect in its intended
application. You will find important instructions as to the safe, correct, and
economical operation of the turbocharger.

This operation manual includes helpful information on the following topics:

= |Information on the operation of a turbocharger and ways to prolong the
turbocharger's service life.

= Early awareness and avoidance of hazards.
= Minimising repair costs and failure times.

This operation manual is a complement to, and an extension of, existing
national regulations on accident protection and prevention.

At least one operation manual must be available at all times at the site
where the turbocharger is used. It is essential that this operation man-
ual is read before beginning work by all persons working with or on the
turbocharger. Personnel only working occasionally on the turbocharger
(e.g. during installation and maintenance) must also have read and fully
understood the operating manual before working on the turbocharger.

The instructions included in this operation manual must be followed under
all circumstances.

This applies especially to the general and special safety instructions
preceding and in the respective chapters. Ignoring hazards and the
safety instructions can lead to serious personal injury and damage to
equipment.

In the event of doubt, consult the officer for safety and accident protection
responsible for your area.
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Layout and function

1.2 Layout and function

1.2 Page 2

S 00095
1 Suction branch / Filter silencer |8 Gas outlet flange
2 Compressor casing 9 Nozzle ring
3 Diffuser 10 | Turbine casing
4 Bearing casing 11 | Turbine-end bearing flange
5 Axial thrust bearing 12 | Compressor-end bearing flange
6 Radial plain bearing (only visible |13 | Compressor wheel
turbine-end)
7 Turbine
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Layout and function 1.2 Page 3

Mode of operation

The turbocharger is a turbo-machine and consists of the following main
components:

= Turbine
= Compressor

These are both connected with a common shaft.

The exhaust gases from the diesel or gas engine flow through the turbine
casing (10) and nozzle ring (9) to the turbine (7).

The turbine (7) uses the energy contained in the exhaust gas to drive the
compressor wheel (13), whereby the compressor draws in fresh air, and
the compressed air is forced into the cylinders.

The exhaust gases escape through the exhaust pipe which is connected
to the gas outlet flange (8).

The air which is necessary for the operation of the diesel or petrol engine
and which is compressed in the turbocharger, is drawn through the suc-
tion branch or the filter silencer (1) into the compressor wheel (13). It then
passes through the diffuser (3) and leaves the turbocharger through the
outlet on the compressor casing (2).

The rotor runs in two radial plain bearings (6), which are located in the
bearing flanges (11/12) between the compressor and the turbine. The ax-
ial thrust bearing (5) is located between the two radial plain bearings.

The bearings are connected to a central lubricating oil feed which is sup-
plied by the oil lubrication circuit of the engine. The oil outlet is always at
the lowest point of the bearing casing (4).
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1.3 Correct application

This turbocharger supplied by ABB Turbo Systems has been developed
exclusively for use on diesel and gas engines to generate the volume of
air and the charging pressure necessary for the operation of such en-
gines. Any other usage shall be regarded as a special application which
must be discussed with ABB Turbo Systems. The manufacturer ac-
cepts no liability for other applications.

The turbocharger has been designed for the diesel or petrol engine de-
scribed, including speed and output. If it is used otherwise ABB Turbo
Systems reserves the right to reject all claims under the warranty.

This turbocharger was built in accordance with state of the art technology
and is operationally safe according to prevailing safety regulations.

The turbocharger may be hazardous to life and limb of the user or third
parties. In addition, improper use may cause damage to the machine.

The machine may only be operated by trained personnel.

Correct use of the turbocharger also includes observation of the assem-
bly, disassembly, operating, maintenance and repair conditions specified
by the manufacturer. Regulations set out by local authorities must be ob-
served when disposing of the turbine.

The turbocharger should only be operated and used in a technically per-
fect condition, for its intended purpose and in compliance with the opera-
tion manual.

» Defects which could affect safety must be eliminated immediately.

The manufacturer shall not accept liability for damages resulting from un-
authorised alterations to the turbocharger.
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Essential information

Organizational measures

In addition to this manual, the general, statutory regulations applicable in
the respective country for the prevention of accidents and the protection of
the environment must be observed.

This also applies to the provision and wearing of personnel protection
equipment.

The safety and risk consciousness of the personnel working on and
with the turbocharger must be checked regularly with reference to this
manual.

» The turbocharger must be shut down immediately in the event of al-
terations affecting safety or of corresponding operating behaviour. The
fault should be reported to the person or department responsible.

Additions to, and alterations and conversions of the turbocharger that
could compromise safety require the prior approval of ABB Turbo Sys-
tems.
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Essential information 14 Page 6

Original parts and safety

Original parts and accessories are especially designed for the turbo-
charger supplied by ABB Turbo Systems Ltd .

We herewith expressly state that parts and accessories not supplied by
us have also not been tested and approved by us.

If components and assemblies not manufactured and tested by ABB
Turbo Systems are used, this may have a negative effect on the techni-
cal design specifications of the turbocharger.

Moreover, the active and/or passive safety of the turbocharger may be
compromised by the use of non-original parts. Note that such improper
use may endanger personnel and the machine.

ABB Turbo Systems shall not be liable for any damage caused by using
non-original parts and accessories.

Qualification of personnel

The turbocharger must only be operated and maintained by trained and
authorised personnel.

Work on mechanical components, such as bearings or rotors, must only
be performed by qualified fitters from an official service station of ABB
Turbo Systems Ltd !

It must be ensured that only authorised personnel work on the turbo-
charger.
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After-sales service

The Contact Information brochure contains an overview of official ABB
Turbo Systems Ltd service stations worldwide.

Design variants

This instruction manual is valid for various turbocharger design variants.

This means that some sections and component descriptions in this oper-
ating manual do not apply to your turbocharger.

Our service stations and agencies will gladly answer your questions relat-
ing specifically to your model.

Storage of new turbochargers

New turbochargers supplied by ABB Turbo Systems Ltd can be stored
without additional safeguarding measures for a period of 6 months after
the delivery date.

Ensure that the area where the turbocharger is to be stored is dry with
humidity of 40-70% and free of condensation.

» After 6 months, rust-proofing oil should be sprayed on exposed sur-
faces and all accessible areas of the turbocharger.

» To do this, the insulating materials must be removed.

Repeat the steps described for rust-proofing your turbocharger every 6
months.
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Abbreviations and symbols 1.5 Page 8

Abbreviations and symbols

The following abbreviations are used in this document:

> Prerequisite
» Work step

= Result

v’ Positive checkpoint (activity which must be performed without fail)
X Negative Checkpoint (activity which may not be performed under any
circumstances)
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Turbocharger rating plate

1.6

1.6 Turbocharger rating plate

Operational limits

Inspection and exchange
intervals for turbocharger
components

Page 9

L5

L 9

AL ID D ABB Turbo Systems Ltd
10 4 FFREDED CH 5401 Baden
1 T—Type HT
2~ & n Mmax 1 tMmax
6 2 n Bmax thax C
<
7
R ‘
I
12 - \ ka| \ — |
Appljcati ording to /
Year —— |\ "l C €
made in Switzerland
\ \ \
8 3 4
L 00012
1 Turbocharger operational limits at engine overload (110%).
In test rig operation only, unless otherwise agreed with the en-
gine manufacturer.
2 Turbocharger operational limits in service.
3 Inspection interval for plain bearings in 1000 h
4 Exhange interval for the compressor in 1000 h (no values
100,000 h)
5 Exchange interval for the turbine in 1000 h (no values 100,000

h)
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Additional specifications: Customer part number

6

7 Field for special design designation

8 Weight of the turbocharger in kg

9 CE = Conformité Européenne

10  Turbocharger type

11 Series number

12  Year of construction of the turbucharger

Explanations of the rating plate

The conditions agreed with the engine manufacturer apply to the values
indicated on the rating plate with regard to operational limits, inspection in-
tervals and replacement intervals.

Continuous running above the indicated values Ngmax , temax Can consid-

erably reduce the recommended exchange intervals. In such cases,

you should contact the nearest official service station of ABB Turbo
CAUTION SyStemS Ltd.

NmMmax , tmmax NOrmally apply only when running at overload (110%) dur-
ing trials on the engine test bed. These limits may also be permitted in
service for special applications. The operation over Nymax , tvmax is Not
permitted.

Non-compliance with the recommended exchange intervals may in-
crease the risk of unpredictable component failure.

The inspection intervals and replacement intervals for the turbocharger
components specified must be observed without fail!

Turbocharger components whose permissible operating times have ex-
pired may not be used again under any circumstances!

|
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Safety

Basic safety instructions

The following symbols and terms are used for the safety instructions in
this operation manual:

Serious injury or fatal accident may result if the working and operation
instructions marked with this symbol are not, or only partly observed.

Warning signs must be strictly observed at all times.

Serious damage to the machine or to other property may result if the
working and operation instructions marked with this symbol are not, or
only partly, observed.

Caution signs must be strictly observed at all times.
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2.2 General safety instructions

The instructions listed here are designed to ensure your safety and to
promote safe handling of the turbocharger and its associated operating
materials.

The following safety instructions must be followed when operating and
when working on the turbocharger.

WARNING

= Do not work on the turbocharger if you are under physical or mental
stress.

= Wear protective clothing at all times.
- Helmet
- Ear protection
- Protective glasses
- Protective suit
- Qil and petrol resistant gloves
- Protective shoes

= Attach individual parts and larger component modules carefully to suit-
able hoists/lifting devices which are in technically perfect condition and
which have adequate load-bearing capacity.

= Do not stand under suspended loads.

= |f welding work is to be carried out above the turbocharger, the air filter
must be covered to prevent damage to the filter mat.

= When working on the turbocharger, be aware of the risk of it falling.

= For overhead assembly work, use the steps and platforms provided for
this purpose.
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2.3 Special safety instructions

Safety when connecting

= Work only on those connections for which you are qualified.

Safety when commissioning and during operation

= Before starting work, make a visual inspection of the working area.
= Remove obstacles and any objects lying around from the work area.
= Before commissioning check the turbocharger for damage and leaks.

= Refrain from any activity which could compromise safety while working
with the turbocharger.

= |nspect the turbocharger after about 12 hours of operation or at least
once a day for visible damage and defects.

= Report any damage or changes in operational performance to the per-
son/department responsible immediately.

= |n the event of damage, shut down the turbocharger immediately and
secure it against inadvertent or unauthorized use.

|
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Safety when cleaning

When handling detergents, solvents, acids and alkalis be sure to observe
the respective safety directions on the manufacturers' labels.

Follow directions regarding the environmentally compatible collection,
storage and disposal of these liquids.

Explosion hazard

Cleaning work should be carried out outdoors due to explosion hazard.
If this is not possible, ensure that there is adequate ventilation and air
circulation. Before beginning cleaning work in confined spaces, extin-
guish naked flames (including cigarettes!) due to the risk of explosion.

= Before cleaning, protect the floor against unintended leaks of oil and
operation materials.

= You must wear protective clothing (see section General safety instruc-
tions).
= Handle operation materials and detergents with utmost caution.

= When handling solvents, wear protective clothing and observe the fol-
lowing rules:

- Avoid skin contact with solvents.
- Avoid inhaling vapours under all circumstances.
- Do not allow solvents to soak protective clothing.
= After cleaning, check electric cables for signs of wear or damage.
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Safety during disassembly, assembly, maintenance and troubleshooting

Perform the prescribed adjustment, maintenance and inspection work
at the specified intervals.

Inform operating personnel about special work and repairs before start-
ing.

Ensure that absorbent materials are available to clean up any opera-
tion materials that escape accidentally.

Ensure safe and environmentally-friendly drainage, collection and dis-
posal of operating and auxiliary materials.

Before opening a cover or removing a protective component on the
turbocharger, the engine must have been switched off and must not be
started up again until all parts have been properly re-assembled.

Assembly and disassembly work must only be performed by trained
personnel. Work on mechanical components, such as bearings or ro-
tors, must only be performed by qualified fitters from an official service
station of ABB Turbo Systems.

Safety when taking out of operation or putting into storage

Secure the rotor against turning.

Clean the turbocharger before mothballing.

Wear protective clothing when mothballing the turbocharger.
Keep the work area clean and free of oil and operating materials.
Remove any obstacles lying around on the floor.
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Safety instructions and hazard protection

Associated hazards may arise during operation of and work on the turbo-
charger:

= from the turbocharger and its accessories.

= from the operating materials used.

= due to failure to comply with the safety instructions.

= from inadequate performance of maintenance and inspection work.

Mechanical influences

Mechanical influences can cause serious or even fatal injury:
Unconsciousness and injury due to:

= crushing
= shearing
= cutting

= winding
= smashing
= drawing in
= knocking
= stabbing
= rubbing
= escape of liquids under high pressure and at high temperature
= slipping
= tripping

= falling

= sharp edges, pointed parts

= crush, shear and winding areas

= fragmentation / ejection of parts

= fracture or rupture of parts due to overload

= Elastic elements (springs), liquids and gases under pressure/in a vac-
uum

= slippery, oily work area, obstacles on the floor
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Wear leather protective gloves

Wear close-fitting protective clothing

Tie up long hair and beards (wear hair protection)

Wear face and eye protection

Wear protective shoes

Keep floor, equipment and the turbocharger clean

Ensure the availability of oil absorbing materials and have oil collector
basins ready or in position

Eliminate leaks

NS NANENENENENEN

Operation and process materials

Operation and process materials refer to chemical and hazardous sub-
stances:

= Qil

= Grease

= Coolants

= Detergents and solvents
= Acids

Note that operation and process materials are harmful to the environ-
ment if they penetrate soil or water.

The following injuries can be caused by operation and process materials:

= Allergies

»  Skin disease

= Loss of consciousness

= Poisoning or nausea after inhalation

= |nhalation of toxic gases, smoke and vapours
= Skin contact with aggressive fluids
= Clothing wet or soaked with hazardous substances

= Spilling and tipping over of vessels containing substances used during
operation

= Escape due to leakage

= Tanks and collectors which are not gas-tight and which do not comply
with the regulations on hazardous substances

= Burning cigarettes or open flame in the proximity of operation materials
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Utmost caution when handling process and operation materials

Protective clothing must be worn

Avoid skin contact and inhalation under all circumstances

Ensure that the workroom is properly ventilated

Observe the hazard indications on the containers for operation and

process materials

Immediately after use, seal the hazardous substance container tight

Used operation materials must be collected safely in accordance with

the legal provisions, stored separately in suitable containers as pre-

scribed, and disposed of as special waste in a technically and envi-

ronmentally compatible manner

v Ensure that containers for new / used operation materials are sealed
tight

v In the event of leaks or spills immediately apply a suitable absorbent

material and dispose of this in a technically and environmentally com-

patible manner as special waste

NN N NN

Handling insulating materials

Ensure that the work area is well ventilated

Keep the work area clean

Avoid disturbing dust

Dust-suppressing tools and processing steps

Remove from packaging only in the work area

Exercise particular care when removing old insulating materials
Dispose of insulating materials in a technically and environmentally
compatible manner

If large quantities of dust are created, wear protective glasses
Use half or quarter masks

Wear suitable work clothing and gloves

For sensitive skin, apply moisturising, protective barrier cream

N N N NN
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Noise

The effects of noise above a legally permitted level can cause personal in-
jury.

= Loss of hearing

m Deafness

= |mpaired hearing

= Health disorders such as loss of balance or of consciousness
= Cardiac and circulatory disturbances

= Machine noise level above 85 dB (A)

v' Wear ear protection

Heat hazard

When the turbocharger is operated, surfaces become very hot.
= Burns
= Missing or incorrectly fitted insulation.

v' Wear leather protective gloves.
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Commissioning

Oil supply

A carefully designed oil supply, which functions under all operating condi-
tions, is an important precondition for trouble-free operation of the turbo-
charger.

Lubrication of the turbocharger is normally carried out with oil from the
engine oil circuit.

If a separate lubrication system is used, then standby lubrication is also to
be proved.

The engine manaufacturer's recommendations regarding oil selection
and oil change intervals are to be observed.

Qil filtration

To prevent dangerous wear to the bearing parts, depending on the tur-
bine specification and bearing used, different-sized impurities must be
filtered out of the lubrication oil.

As standard, for the turbocharger an oil filtration of 34 ym is prescribed.
That means, impurities which are larger than 0.034 mm, must be filtered
out of the oil with a filtration efficiency of > 99%.

» If the oil is not sufficiently filtered through the engine filter, an additional
filter is to be installed.

» During a cold start and, if due to deposits of dirt in the additional filter,
the flow resistance rises above 0.5 bar, a bypass must respond, which
guarantees the oil supply of the turbocharger by bypassing the filter.

» Before putting into operation for the first time, check that the oil filters
are clean.

Also observe the specifications of the engine manufacturer concerning
filter fineness and filtration efficiency.
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Lubricants

All lubricating oils used for engines are permissible.

Oil inlet viscosity and temperature

The oil inlet temperature must not exceed 105°C. The permissible oil inlet
viscosities and temperatures are shown in the following diagram.

2)

20 30 40 50 60 70 80 90 100 110

120

Kinetic viscosity (mm?2/s = cSt)

Oil inlet temperature (°C)

Permissible range

During engine start, the lower temperature limit may be temporarily un-

NOTE
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S 00132
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A
dershot.
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The oil inlet temperature however should thereby not fall below 10 °C.
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Oil pressure

The oil pressure before the bearings must be exactly maintained to en-
sure fault-free operation.

The oil pressure (overpressure) before the turbocharger with the engine
under load should be 2.0 ... 4.5 bar and at idling speed at least 0.2 bar .

With cold oil, during the starting phase, temporarily a higher oil pressure
of up to 8 bar is permissible. During pre- and post-lubrication, the oil pres-
sure must not exceed 1.0 bar .

Pre-lubrication

Before every engine start, actuate pre-lubrication device. The turbo-
charger must be supplied with oil from the very first moment the engine
is started.
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Inspection work

This inspection work includes preventive visual controls, as well as moni-
toring and measurement to ensure the correct functioning of the turbo-
charger. These serve as an aid to detecting anomalies before and during
commissioning, thus preventing possible damage to the machine.

= The safety instructions must be followed before and during all inspec-
tion work.

Inspection before commissioning

» To be checked for correct functioning.
» Check cleanliness before commissioning.
» Check oil pressure in oil supply lines.

» Inspect for damage.

It is urgently recommended that the entire lubrication system is bridged
using a bypass pipe, in order to be flushed thoroughly with warm, clean
oil before commissioning and after every servicing operation on the lu-
brication system.

We strongly recommend the use of a starting filter when running the
engine in and after every servicing operation on the lubrication system.

Pre-lubrication

Before every engine start, actuate pre-lubrication device. The turbo-
charger must be supplied with oil from the very first moment the engine
is started.
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Charger speed

Charger pressure

Temperatures

Gas, air, and oil lines
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Inspection after commissioning

» Measuring (optional, charger speed counter not included as standard
with all turbocharger types)

» Measuring

» Measure upstream/downstream from turbine, compressor and oil feed
for various engine speeds

» After the engine has been started up, check all gas, air and oil lines for
leaks.

Lubricants and pastes used during assembly of the turbocharger are
liguefied or vaporised and may escape as an oily liquid or smoke in the
first few hours after commissioning. If oily liquid continues to escape
after this period, the cause must be treated as an oil leak and located.
The first step in this process is to check the oil supply to the turbo-
charger for leaks. If this is not in order, contact an official ABB Turbo
Systems service station.

» Measure the speed, oil pressure, charging pressure and temperatures
before and after the turbine and the compressor at various engine
speeds.

» Compare the measured values with those of the inspection report, tak-
ing into account the different operating conditions.

Inspection after 100 service hours

Clean or replace lubricating oil filters after the first 100 service hours.
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service period

Putting into operation after out of service pe-
riod

P Inspect the exhaust pipe before and after the turbine for possible com-
bustion residues, foreign bodies or residual water and clean if neces-
sary.

» Start up the engine end oil circulation system.

P Inspect air supply lines or filter segments for possible foreign bodies
and clean if necessary.
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4 Operation

4.1.1

Servicing work

Servicing work during operation includes visual checks, monitoring and
measuring as well as inspection and function checks in order to ensure
correct functioning of the turbocharger. It serves as an aid to detecting
anomalies during operation, thus preventing damage to the machine.

The inspection, measurement and servicing operations listed must be car-
ried out at the intervals indicated.

The pertinent safety instructions must be observed during all servicing
work.

Servicing work must be carried out at the prescribed intervals in order
to avoid damage to and malfunctioning of the turbocharger.

Servicing work every 25 to 50 hours

» must be recorded
» Enter in the machine logbook
» In the event of significant anomalies, establish the cause

If you are unable to establish the cause of the anomalies, contact an
official ABB Turbo Systems service station.

P Visual check for air, exhaust gas, water and oil leaks.
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Servicing work according to the engine manufacturer's instructions

» With the engine at standstill clean or replace oil filters

Servicing work every 8,000 -12,000 hours

» Dismantle the turbocharger
» Clearance measurement

» Clean turbine- and compressor casings and check for any cracks and
erosion / corrosion.

» Clean bearing casing, blow through oil ports
» Clean nozzle ring and check for cracks and erosion
» Inspection and assessment of the rotor and bearing parts

Inspection and assessment of the rotor

The first inspection and assessment of the bearing parts has to be car-
ried out in acc. with the rating plate or between 8,000 and 12,000 ser-
vice hours.

The inspection and assessment of the rotor and the bearing parts must
be carried out by an official service station of ABB Turbo Systems.

Entries in the machine logbook

Monitoring of the machine plant provides information about the perform-
ance of the turbocharger.

The following operation data and measurement values must be entered
regularly in the engine manufacturer's machine log book:

= Qutput and speed of the engine

= Air intake temperature

= Exhaust gas temperature before and after the turbine
» Pressure of the charge-air

= Pressure drop in the charge-air cooler

= Lube oil pressure, lube oil temperature

= Air temperature after compressor and after the charge-air cooler
= Speed of the turbocharger
= Pressure loss in the air filter
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4.2 Monitoring

4.2.1 Speed measurement

S 00096

1 Line amplifier 7 Cable plug

2 Installation variants (right or left) |8 Gasket

3 Bearing casing 9 Screw plug

4 Sealing disc with cam or groove |10 | Voltage limiting module
5 Speed transmitter 11 | Connecting cable

6 Flange plug
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TPS turbochargers can be optionally fitted with a speed transmitter sys-
tem for measuring the turbocharger speed. This speed transmitter, in
connection with the corresponding measuring units or monitoring systems
(not part of the delivery), permits continuous remote monitoring of the tur-
bocharger speed. With continuous monitoring of the engine installation,
the turbocharger speed can be used as a suitable control parameter.

If required, the line amplifier can be purchased as an optional addition to
the described speed measuring system.

A reduction in speed of a charger can signify:

= Damaged rotor components or bearing.
= Defects in the connected pulse charging cylinders.
m Defects or leaks on the exhaust gas pipes or on the charge-air lines.

With 4-stroke applications, heavy fouling of the turbine can also be a
cause of an increase in the turbocharger speed.

Possible reasons for failure of the speed indicator:

= Defects on the speed transmitting system, on the connecting cable, on
the measuring unit or in the power supply. (if applicable on the line
amplifier or the line amplifier power supply).

= Turbocharger damage.

If the speed indication fails, it is recommended that the engine output
be reduced to idling speed and the engine stopped. The cause of the
failure should then be determined.
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Installation:

If the speed transmitter system is not assembled on the turbocharger at
the time of delivery, it will be in a separate package together with its cable.

To assemble, the transmitter system must be screwed into the left or right
threaded hole on the bearing casing, depending on the desired position.
The screw plug which is in this threaded hole and its seal must first be
removed. It should be noted that the sensor is screwed in completely and
to the correct tightening torque without a gasket (see chapter Tightening
torques table).

Exchange or subsequent assembly of the speed sensor:

We recommend that subsequent assembly or replacement of the speed
transmitter system should be carried out only by an official ABB Turbo
Systems service station.
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Surging of turbocharger

Surging of the turbocharger can occur with certain engine operating
states, such as rapid load removal or while manoeuvring. The direction of
flow in the compressor is then briefly reversed. However, sporadic surging
of this kind does not generally affect the safe operation of the turbo-
charger.

Prolonged or periodic surging

If surging is prolonged or occurs periodically, the following components
may be damaged:

- Compressor wheel (vibration fractures, ...)

- Turbine blades (cracks)

- Bearing (overheating)

- Filter silencer

Action to be taken:

The operating safety of the turbocharger is no longer ensured with con-
tinuous or periodically recurring surging. The operator must take immedi-
ate steps to correct the surging together with the closest official ABB
Turbo Systems service station.

The above mentioned components are to be examined for damage by an
official service station of ABB Turbo Systems and replaced in cases of
doubt.
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Contact with rotating parts

Mild, uniform wear around the circumference of rotor components, caused
by slight local grazing against adjacent components, is non-hazardous
and permissible. This slightly reduces the length of the blades in the com-
pressor and/or the turbine. Certain tolerances must be observed to avoid
significant loss of efficiency.

» A check on dimensions must be carried out by an official ABB Turbo
Systems service station.
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4.5 Shutting the engine down

Before shutting the engine down, it must be allowed to idle for a further
5 to 10 Minutes, so that the circulating oil can dissipate the heat in the
turbocharger bearings.
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5 Maintenance

5.1 Outline of cleaning work

Cleaning work includes regular visual checks and washing to ensure the
correct functioning of the turbocharger and its auxiliary appliances.

= The external condition and the degree of contamination of the cleaning
points listed below must be established by visual checks at the inter-
vals indicated.

= The safety instructions must be observed during all cleaning work.

Filter silencer Filter ring must be cleaned wet
Dismantle the filter silencer

Felt segments in the cover panels are to be cleaned dry

vV vvVvV

Compressor Wet clean with fresh water in accordance with the engine manufac-

turer's instructions
Engine warm from running
High compressor speed

vV VvV

Turbine Wet clean with fresh water in accordance with the engine manufac-

turer's instructions
High engine load
Gas inlet temperature before turbine may not exceed 450°C

\ A 4

|
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5.2 Cleaning the filter silencer

S 00116

The filter ring (81265) can be replaced or cleaned by washing.

To ensure perfect operation during washing it is advisable to replace
the filter ring with another (filter rings available in packs of two).

Wash or replace the filter ring every 500 service hours. The filter ring is
not to be washed more than five times.
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» Rinse filter ring with water (up to 40°C) using fine washing powder or, if
very dirty, soak it and squeeze out carefully. Rinse in cold water. Avoid
high mechanical stress (wringing, strong water jet).

» Allow the filter ring to dry completely before assembly.
» Loosen the tension bands (81270) and withdraw cover grid (81266).

» Withdraw the cover panels (81137), bend them upwards and remove
the felt segments (81136).

During cleaning take care that the felt segments do not get wet!

» Remove dirt with a cloth, a soft brush or compressed air.

» Have heavily soiled felt segments replaced by an ABB Turbo Systems
service station.

Damaged tension bands must be replaced with new ones.

ABB Turbo Systems Ltd

A\ I IR
RpD



Operation Manual (TPS48-61)

5.3

NOTE

Principle of wet cleaning

Maintenance 5
Cleaning the compressor during 5.3 Page 4
operation

Cleaning the compressor during operation

The dirt in the compressor stage (compressor wheel and diffuser) de-
pends on the cleanness of the air drawn in and the operating point.

A deposit of dirt in the flow ducts will be formed if the following substances
are present in the intake air:

= Qil or saline mist
m  Solid combustion residues
m  Dust of various kinds

Soiling of the compressor stage has a negative effect on compressor effi-
ciency and charging pressure, particularly for smaller turbochargers.

This results in higher exhaust temperatures and increased fuel consump-
tion by the engine. Contamination of the compressor also increases the
rotor unbalance.

Periodic cleaning of the compressor in operation prevents or retards an
increase in soiling, but in no way replaces the regular servicing work, dur-
ing which the turbocharger is completely dismantled.

If the coating of dirt is very thick and hard, the compressor can only be
cleaned manually when dismantled. This cleaning should be carried out
by an official ABB Turbo Systems service station.

Water is injected before the compressor wheel via an injection pipe fitted
in the filter silencer or the suction branch in order to clean the compressor
stage in operation.

The water does not act as a solvent in the process, but the deposit is re-
moved by the mechanical impact of the drops. The process is ideal, pro-
vided the soiling is not too advanced.
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5.3.1 Wet cleaning of the compressor

" " These guidelines for wet cleaning the compressor apply exclusively for
cleaning with water and are subject to the approval of the engine manu-
\ )/ facturer.
NOTE
Due to the danger of corrosion, only fresh watermay be used, and on
no account salt water. The water should also not contain any cooling
additives or solvents, which could form deposits in the flow ducts.

CAUTION The injection pipe must on no account be connected directly via a cock
to a water pipe or a dosing vessel larger than the one supplied. This
prevents uncontrolled volumes of water entering the turbocharger and
engine, which can lead to serious damage.

Cleaning interval The interval between periodic cleanings depends in large measure on the
operating conditions. In general, cleaning should be carried out every 24
to 72 operating hours.

Engine load during wet Cleaning of the compressor stage must be performed with the engine
cleaning warm from running and as fully loaded as possible (i.e. at high turbo-
charger speed).

The success of the cleaning can be seen from the charging or scavenging
pressure or also from the exhaust gas temperatures. If cleaning is unsuc-
cessful, it can be repeated up to 2 times.

An unsuccessful cleaning should be repeated after a stabilisation period
of 10 minutes at the earliest.

If cleaning is still unsuccessful after three attempts, and if the engine

operating values are unsatisfactory, we recommend that the turbo-
charger be checked and cleaned by an official ABB Turbo Systems
NOTE service station.

After cleaning the compressor stage, the engine must be run under load
for at least another 5 minutes.

Cleaning more than one If several turbochargers are installed on one engine, we recommend
turbocharger compressor ~ cleaning the turbocharger compressors one after the other.

|
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5.3.2 Wet cleaning with external pressurised water container
" " The supply of water from the externally mounted dosing vessel is not
suitable for applications where underpressure is not present before the
compressor wheel (e.g.: Blower connected upstream of the compressor

"'NOTE"" or high-pressure compressor stage in the case of two-stage charging).

S 00097

X Screw plugs D Compressed air
Y Valve lever w Water

Z Container
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pressor

Operating the pressure
water vessel

Maintenance 5
Cleaning the compressor during 5.3 Page 7
operation
Turbocharger type Turbocharger Contents of the Water injection
speed dosing vessel time
[dm3] t1 [s]
TPS 48 roughly nemax 0.4 10
TPS 52
TPS 57
TPS 61

» Remove the screw plug (X).
» Fill the vessel with pure water.

» Screw the screw plug back in place.

» Actuate valve lever(Y) against the spring and hold it for 10 to 15 sec-
onds until all the water has been injected.
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Cleaning turbine blades and nozzle ring in
operation

Combustion of heavy fuel oil in diesel engines causes soiling of the tur-
bine blades and nozzle rings of the turbochargers. Heavy fuel oil of par-
ticularly poor quality in combination with a high exhaust gas temperature,
as occurs with a 4-stroke engine, can lead to particularly hard deposits,
above all on the nozzle ring.

Poor turbine efficiency, increased exhaust gas temperatures, higher
charging and ignition pressures and a lower engine output are the result.

Experience in operation shows, that with periodical cleaning during opera-
tion, the interval between overhauls can be extended. The wet cleaning of
the turbine blades and the nozzle ring described in the following can be
applied with 4-stroke applications with heavy fuel oil and gas engines with
heavy deposits (e.g. waste dump gas).

For the other applications, in general no turbine cleaning is necessary.

Regular cleaning of the turbine during operation prevents or retards a
severe increase in soiling.

This cleaning does not replace the normal maintenance work, during
which the turbocharger is to be completely dismantled.

Very heavily soiled turbochargers are not to be cleaned with this
method. In this case, the rotor must be cleaned by an official ABB
Turbo Systems service station.
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Wet cleaning

Wet cleaning is used for TPS turbochargers.

To clean the turbine components during operation, the thermal shock
principle is applied in combination with a subsequent flushing phase. Dur-
ing the cleaning process, the layer of dirt on the material surface of the
turbine components loosens.

Only clean fresh water without cleaning agents or solvents may be
used for the wet cleaning.

The instructions of the engine manufacturer for wet cleaning are to be
observed.

To achieve the required thermal shock effect for wet cleaning, the tem-
perature before the turbine Tt must lie between 400°C (673 K) and 450°C
(723 K).

For reasons of material strength, during the cleaning process the tem-
perature before the turbine Tt must not exceed 450°C (723 K).

If the exhaust gas temperature can be reduced for wet cleaning, we
recommend this should be done as far as possible, to reduce stress on
the material, but the exhaust gas temperature must not be reduced be-
low 400°C (673 K).

The prescribed water injection pressure and the duration of water injec-
tion must be observed without fail.

Smaller volumes of water can lead to an inadequate cleaning effect.
Larger volumes of water lead to impermissible thermal stresses.

Clean fresh water free from cleaning agents and solvents must be
used.
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Cleaning more than one If on a single engine, more than one turbocharger is mounted feeding into
turbocharger turbine the same air receiver, the turbochargers are to be cleaned one after the
other.

The cleaning of all turbochargers at the same time causes a greater drop
in performance.

To avoid corrosion on the inner surfaces of the casing, the engine must be
run for a further 10 minutes after the wet cleaning operation is completed.

Cleaning interval The frequency of the cleaning depends on the extent of soiling. As a
guidance value, the turbine components are to be cleaned approx. every
200 service hours.

If required, this cleaning interval can be shortened after consultation with
ABB Turbo Systems.

Requirement for water supply

During the injection, the absolute static water pressure pwr before the wa-
ter connection on the turbine casing must be at least 1.5 bar above the
absolute turbine inlet pressure (pwr — p1i > 1.5 bar).

If necessary, the engine load must be lowered during cleaning.

= pwr = absolute static pressure before water connection on turbine cas-
ing

= pr; = absolute static pressure before the turbine

The water supply line to the turbine casing must on no account be con-
nected to a water pipe directly via a cock.

CAUTION
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Wet cleaning procedure

Check that the temperature before the turbine T+ is between 400°C (673
K) and 450°C (723 K). If necessary the engine output is to be adapted.

The engine output must also be lowered if pwr — pri > 1.5 bar.

If T+i = 400°C can not be achieved (Tt < 400°C), then the temperature
should be set as high as possible.

Check that the water supply is ensured.
Open shut-off valve

Inject water with pressure pwr for 15 to 30 seconds

(As standard 15 seconds are recommended. Extend the injection pe-
riod if cleaning effect with 15 seconds is unsatisfactory and if engine
operation permits this.)

» Reheating phase of the turbocharger components over a time t» ac-
cording to the following table ,,Cleaning parameters®.

» Repeat the last 2 previous points until water has been injected three
times.

» This completes the turbine cleaning process. The shut-off valve must
be closed.

vVVYyv

If an engine is charged by more than one turbocharger, to save time the
turbines should be cleaned sequentially. That means, that during the
reheating phase of one turbocharger, the water injection can take place
at the next one.
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Cleaning parameters

Page 12

Type Temperature Water Injection period
before turbine [°C] | Absolute pressure " per injection
[ bar] [s]
TPS 48 400 ... 450 3,5...6,0 15...30
TPS 52 400 ... 450 35...6,0 15 ... 30
TPS 57 400 ... 450 35...6,0 15 ... 30
TPS 61 400 ... 450 35...6,0 15...30
Type Water volume Pause between Number of water
per injection 2 the injections injections
[ [min]
TPS 48 1,5...35 3 3
TPS 52 2,0...50 3 3
TPS 57 35...80 3 3
TPS 61 50...12,0 5 3

2)

CAUTION

Before the water connection on the turbine casing during

cleaning

Water volume depending on pressure before turbine, water
injection pressure and injection period

c The specified water volume is per turbocharger.
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Maintenance work 55 Page 13

Maintenance work

Maintenance work includes inspection and function checks of wearing
parts with or without changing process materials, parts or modules. It
must be carried out in accordance with the intervals as set out in the Out-
line of Maintenance work.

Failure to conduct scheduled maintenance work

Failure to carry out the maintenance work at the prescribed intervals
can lead to damage and malfunction of the turbocharger.

The safety instructions in the respective chapters must be observed for
all maintenance work.

Keep lubrication and auxiliary materials ready

Overview of maintenance work

» Completely replace bearings in accordance with the instructions on the
rating plate and/or as indicated by the service station or in case of
damage.

» Replace compressor wheel in accordance with the instructions on the
rating plate and/or as indicated by the service station or in case of
damage.

» Replace turbine in accordance with the instructions on the rating plate
and/or as indicated by the service station or in case of damage.

These operations must be carried out by an authorised ABB Turbo Sys-
tems service station.
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6 Troubleshooting

6.1 Possible remedies for failures

6.1.1 Exhaust temperature too high

Engine output and speed unchanged

Engine >
>
Turbocharger >
>
>
>
>
>
>
>

Charge-air cooler

Vv vv vV VvV

Malfunction in the injection system
Repair, or contact the manufacturer.

Air starvation, e.g. air filter clogged with dirt
Clean

Compressor / turbine soiled
Clean

Exhaust counterpressure too high
Clean or repair boiler or exhaust silencer

Turbine damaged or worn
Contact an official ABB Turbo Systems service station.

Cooler soiled
Clean

Insufficient coolant water quantity
Replenish

Coolant water inlet temperature too hot
Clean/inspect cooling system

Ventilation inadequate
Improve ventilation
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6.1.2 Charge-air pressure too low
Engine output and speed unchanged
Intake condition normal

Engine Air receiver leaking

Repair

Gas line between engine and turbine leaking
Repair

Injection misadjusted
Correct adjustment

Valve control misadjusted
Correct adjustment

vVwv vV vV VvV

Turbocharger Manometer display faulty

Replace manometer

Leak in line to the manometer
Repair leak

Air filter dirty, causing excessive loss of pressure
Clean

Compressor / turbine soiled
Clean

Compressor / turbine damaged
Contact an official ABB Turbo Systems service station.

Excessive exhaust counterpressure
Clean boiler or exhaust silencer

VYV vV vV VYV VYV VWV
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Troubleshooting 6

Engine

Turbocharger

Turbocharger

Turbocharger

6.1.3

6.1.4

6.1.5

Possible remedies for failures 6.1 Page 3

Charge-air pressure too high
Engine output and speed unchanged

Intake condition normal

> Malfunction in the injection system
» Correct adjustment

> Engine output higher than expected
» Check engine output

> Injection misadjusted
» Correct adjustment

> Manometer display faulty
» Replace manometer

Vibrations

> Rotor imbalance due to heavy fouling of compressor/turbine
> Turbine or compressor damaged

> Bearing defective

» Contact an official ABB Turbo Systems service station.

Noises during run-out

> Turbocharger dirty
» Clean

> Bearing damaged

> Rotor grazing

> Foreign bodies in the turbocharger

» Contact an official ABB Turbo Systems service station.
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6.1.6
Turbocharger

6.1.7
Turbocharger

6.1.8
Engine
Turbocharger

Possible remedies for failures 6.1

Run-out time too short

> Turbocharger dirty
» Clean

> Bearing damaged
> Rotor grazing
> Foreign bodies in the turbocharger

» Contact an official ABB Turbo Systems service station.

Sluggish start-up

> Turbocharger dirty
» Clean

> Bearing damaged
> Rotor grazing
> Foreign bodies in the turbocharger

» Contact an official ABB Turbo Systems service station.

Lubricating oil pressure too low

> Qil filter heavily soiled
» Clean

> Oil pump in the lubricating system defective
» Inspect

> Manometer provides false reading
» Replace manometer

> Axial clearance of the rotor too big

» Contact an official ABB Turbo Systems service station.

Page 4
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Engine

Turbocharger

NOTE

6.1.9

Possible remedies for failures 6.1 Page 5

Constant surging of the turbocharger

> Exhaust pressure to the turbine elevated because boiler or exhaust si-
lencer is dirty

> Trap dirty
» Clean

> Charge-air cooler or silencer dirty
> Heavy deposits of contamination in the turbine
» Clean

If it is not possible to determine the reason for the surging, contact an
official ABB Turbo Systems service station.
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7 Removal and installation

7.1 Turbocharger weights

Attach individual parts and larger component modules carefully to suit-
able hoists/lifting devices which are in technically perfect condition and
which have adequate load-bearing capacity.

WARNING . .
Turbocharger parts that are not suspended in accordance with the
regulations during disassembly and assembly may fall and can cause
serious or even fatal injury.

» Select a suitable rope taking into account the weight of the turbo-
charger parts.
» Do not stand under suspended loads.
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To ensure the safety of loads on the crane hook, the ropes must be
crossed for suspending. See also the illustration above.
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Turbocharger complete without silencer / air suction branch and without

Weight [kg]

Weight [kg]

Weight [kg]

gas outlet manifold

TPS 48

TPS 52

TPS 57

TPS 61

110

160

260

450

Turbocharger complete without gas outlet manifold and with silencer

TPS 48

TPS 52

TPS 57

TPS 61

129

187

300

512

Turbocharger complete without gas outlet manifold and with air suction

branch (radial)

TPS 48

TPS 52

TPS 57

TPS 61

116

168

271

471
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7.2 Remove the turbocharger

» Disconnect all gas and air lines in accordance with the engine manu-
facturer’s instructions.

If provided Remove insulation as follows:

S_00098

» Remove screws and plate (A) of the bearing casing insulation.
» Remove remaining screws of the bearing casing insulation (B).

» Withdraw bearing casing insulation upwards. For more simple removal,
the bearing casing insulation can be compressed.

» Unplug cable on the speed measurement (C).
» Check the lifting equipment.

|
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7

Remove the turbocharger

Turbocharger without gas
outlet manifold
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7.2 Page 4

» Secure lifting equipment to bearing casing.

Turbocharger with gas
outlet manifold without
insulation:
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bearing casing.

Sling lifting equipment around the gas outlet manifold and secure to the
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Turbocharger with gas
outlet manifold and with

insulation:
Su U
o
S 00101
» Secure lifting equipment with a ring bolt and nut to the flange of the gas
outlet mainfold and to the bearing casing.
During removal, a turbocharger that is not lifted in compliance with
regulations may fall, and can cause serious or even fatal injury.
» Select a suitable rope taking into account the weight of the turbo-
WARNING

charger.

» Loosen securing screws (D) on the bearing casing.
» Lift the turbocharger from the engine and place it aside.
» Cover oil connections.

|
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7.3 Installing the turbocharger

During installation, a turbocharger that is not lifted in compliance with

regulations may fall, and can cause serious or even fatal injury.

» Select a suitable rope taking into account the weight of the turbo-
WARNING charger.

» Remove covers from the oil connections.

P Visual inspection of the O-ring gaskets of oil supply- and drain pipe

(the engine-end O-ring gaskets are not part of the scope of delivery of
ABB Turbo Systems).

» Check the lifting equipment.

Turbocharger without gas
outlet manifold
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» Secure lifting equipment to bearing casing
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7.3

Installing the turbocharger

Removal and installation

outlet manifold without

Turbocharger with gas
insulation:

o
SSUTTTTee )

S A
J )
VANY N =)

SRR
S A

!&ﬂflﬁl&fﬂ.’!‘ 3 X ,.wt
|7
o7 ‘

vA

» Sling lifting equipment around the gas outlet manifold and secure to the
bearing casing.

S.00100

S 00101

outlet manifold and with

Turbocharger with gas
insulation:
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If provided:

Installing the turbocharger 7.3 Page 8

» Secure lifting equipment with a ring bolt and nut to the flange of the gas
outlet mainfold and to the bearing casing.

» Mate turbocharger with the engine.
» Tighten securing screws (D) on the bearing casing.
» Plug in cable for the speed measurrement (C).

Secure insulation as follows:

» Mate bearing casing insulation.

S 00098
» Tighten screws of the bearing casing insulation (B).

» Mate screws and plate (A) of the bearing casing insulation.

P Secure all gas and air lines in accordance with the engine manufac-
turer’s instructions.
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8 Disassembly and assembly

8.1 Module weights

Attach individual parts and larger component modules carefully to suit-
able hoists/lifting devices which are in technically perfect condition and
which have adequate load-bearing capacity.

WARNING . .
Turbocharger parts that are not suspended in accordance with the
regulations during disassembly and assembly may fall and can cause
serious or even fatal injury.

» Select a suitable rope taking into account the weight of the turbo-
charger parts.
» Do not stand under suspended loads.
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To ensure the safety of loads on the crane hook, the ropes must be
crossed for suspending. See also the illustration above.
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Modules
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S 00102

‘ A ‘ Strap connection

B

‘ V-band connection
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Weights [kg] Description TPS 48 | TPS 52 | TPS 57 | TPS 61

1 Silencer 19 27 40 62

2 Air suction branch, radial 6 8 11 21

3 Air suction branch, axial 4 6 9

4 Compressor casing 24 35 51 89

5 Wall insert 7 10 13 30

6 Diffuser 2 3 6 10
7 Cartridge group 32 48 83 136

8 Nozzle ring 2 3 6

9 Rupture ring 2 3 5 12
10 | Turbine casing 1 inlet 32 47 77 130
with external 2 inlets 35 50 86 145

rupture protec- -

tion 3inlets - 53 96 162
4 inlets - - 93 162

11 Gas outlet flange 8 16 30
12 Gas outlet manifold 18 25 40 56
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turbocharger (with V-band connection)

8.2 Disassembling and assembling turbocharger
(with V-band connection)

" " Not all tools are identified with a part number. The identification of the
tools is ensured with the tools list (included in the toolbox).
.-NOTE“'
During removal and assembly, turbocharger components that have not
been suspended in compliance with regulations may fall, and can
cause serious or even fatal injury.
WARNING _ - _
» Select a suitable rope taking into account the weight of the turbo-
charger parts.
» Do not stand under suspended loads.
Removing compressor casing
» Disconnect all air ducts in accordance with the engine manufacturer’s
instructions.
If provided: » Remove screws of the compressor casing insulation and dismantle in-
sulation.
» Loosen V-band (72020) and remove filter silencer or air suction
branch.
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LT

Vi
v
X1

S.00103

‘ 1 ‘ Filter silencer ‘ 2 ‘Air suction branch ‘

» Slightly loosen V-band (72030) and turn compressor casing (72000),
until the ring bolt (90230) on the lifting equipment can be secured.

» Completely loosen V-band (72030) and travel compressor casing
(72000) away horizontally with wall insert (77000).

» Knock wall insert (77000) out of the compressor casing with nylon
hammer and remove O-ring gasket (77005).
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turbocharger (with V-band connection)

72030

90230 77005

7D\
ﬁ'@.}
i *\ﬁ /
\;\“‘h\.\
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I m‘ i/
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N
N

S 00104
" " If the compressor casing can not be easily released, it can be pushed
off against the turbine casing with the press-off tool (90042). For this,
the two cover plates (A+B) of the turbine casing insulation must be re-
NOTE moved.
If provided
A
S 00105
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Axial force

A high axial force can be generated with the press-off tool and with im-

proper handling (pressing off too strongly at one side) the rotor can be
CAUTION damaged.

» Therefore always engage at both sides alternately and do not press
off too much at each side.
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CAUTION

Disassembling and assembling 8.2 Page 8
turbocharger (with V-band connection)

Installing compressor casing

» Install the compressor casing following these instructions in the reverse
order.

Always replace O-ring gaskets (see section Spare parts)

» Clean V-bands (72020/72030) thoroughly before assembly.

» Grease V-band thread and inside of the profile with Antiscuff (or similar
high-temperature lubricating paste).

» Check lifting equipment and secure to bearing casing (42001).

Work that exceeds the scope of the description in this chapter must
only be performed by a trained fitter from an official ABB Turbo Sys-
tems service station.
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turbocharger (with V-band connection)

Removing cartridge group

If provided » Disconnect all lines according to engine manufacturer's specifications,
remove insulation, dismantle turbocharger and remove compressor
casing as well as filter silencer (see also previous chapter).

S.00105

» Remove screws on both plates (A+B) of the turbine casing insulation
and dismantle the plates.

500106

If provided » Disconnect plug to speed measuring transmitter (86505).
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Disassembling and assembling 8.2 Page 10
turbocharger (with V-band connection)

v

Treat screw thread of the V-band (52410) with rust dissolver and allow
to act.

Loosen V-band (52410) with hexagon insert (90400) and remove.

Loosen fastening screws (C) of the bearing casing (42001) and re-
move.

Carefully withdraw cartridge group and remove gasket (42013).

\ A 4

v

Bearing casing is not easy to remove.

Press off bearing casing with press-off tool (90042) against the turbine
casing (see following diagram).

\ A%

Axial force

A high axial force can be generated with the press-off tool and with im-

proper handling (pressing off too strongly at one side) the rotor can be
damaged.

» Therefore always engage at both sides alternately and do not press
off too much at each side.

5. 00128

» Cover oil connections.

The V-band (52410) is always to be replaced by a new one. (see sec-
tion Spare parts)
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Disassembling and assembling 8.2 Page 11
turbocharger (with V-band connection)

§
5
8
3
&
£
5
D|
5
5
= S 00107
P Press off nozzle ring (56001) with the two withdrawal devices (90070)
and the service support bracket (90012) and remove.
If provided: » Remove lamellar sealing ring (56005).
» Place cartridge group on the service support (90012) and screw tight.
N
S
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Diffusor disassembly
TPS...D/E/F33

Disassembling and assembling 8.2 Page 12
turbocharger (with V-band connection)

90012

S 00710

» Loosen screws (42008), remove diffuser (79000) and O-ring gasket
(42012).

» Measure axial and radial clearances (see section Axial and Radial
Clearances).
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Disassembly and assembly 8

NOTE

If provided:

NOTE

Disassembling and assembling 8.2 Page 13
turbocharger (with V-band connection)

Installing the cartridge group

Always replace O-ring gaskets (see section Spare parts)

51000

56001 56005

500109

» Fit lamellar sealing ring (56005).

Ensure the correct coiling of the lamellar sealing ring (56005).

» Push in nozzle ring (56001) up to the stop in the turbine casing
(51000).

p» Pay attention to the position of the cam.
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Disassembly and assembly 8

NOTE

NOTE

Disassembling and assembling 8.2 Page 14
turbocharger (with V-band connection)

So that the nozzle ring is fixed during operation, it must be clamped be-
tween the partition wall and the turbine casing.

» The pressing (PD) must be calculated.

PD=A-B

5. 00129

If the calculated value is less than 0.1 mm, an official service station of
ABB Turbo Systems must be contacted.
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Disassembly and assembly 8

Disassembling and assembling 8.2 Page 15
turbocharger (with V-band connection)

90012

S 00710

» Measuring axial and radial clearances (see section Axial and Radial
Clearances).

» Secure diffuser (79000) and O-ring gasket (42012) with screws
(42008).

» Check lifting equipment and secure to bearing casing (42001).
» Unscrew cartridge group and lift from the service support (90012).
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Disassembly and assembly 8

VAN

CAUTION

Disassembling and assembling 8.2 Page 16
turbocharger (with V-band connection)

S 00111

» Grease centering seats, inside of the V-band profile and screw threads
with Antiscuff (or similar high-temperature lubricating paste).

» Remove provisional covers at the oil connections.

» Assemble cartridge group and gasket (42013) as far as possible by
hand.

During assembly of the cartridge group, do not damage or move gasket
rings (A) in the securing support. The gasket rings (A) are engine side
and are not included in the scope of supply of ABB Turbo Systems.
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Disassembly and assembly 8

Disassembling and assembling 8.2 Page 17
turbocharger (with V-band connection)

S 00112

" " If two turbochargers, each with a left and right oil inlet, are mounted on
one engine, as a precaution against mistaken, incorrect assembly, a pin

can be fitted in the bracket as assembly security device. This pin (B) fits
NOTE in the respective groove on the foot of the bearing casing.

» Fit V-band (52410) and tighten using hexagon insert (90400) to the
specified torque. (use torque spanner!).

» Loosen V-band and remove.

» Measure the distance between the V-band flanges at several points
with a feeler gauge. This distance must not be greater than the calcu-
lated value (PD).

Correct positioning of the turbine casing
Operation of the TPS turbocharger with axially incorrect positioned tur-

bine casing leads to damage to the nozzle ring and turbine casing.
CAUTION
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Disassembly and assembly 8

Disassembling and assembling 8.2 Page 18
turbocharger (with V-band connection)

» If the calculated value is not nicht achieved, repeat tightening proce-
dure with V-band (do not tighten V-band with more than the specified

w0
torque) or separate casing with press-off tool and start from the begin- S
ning. 3
» Fit V-band and tighten with the specified torque. §
g

" " An optimal seating of the V-band is achieved through gentle taps on the

cover band with a nylon hammer.
.-NOTE“‘
» Retighten V-band with torque spanner (see chapter Tightening torques
table).
42001 c
2
e
=
il
OI
5
=
b
86505

N
S 00113 g
2

» Assemble bearing casing (42001) with fixing screws (C).
» Tighten fixing screws with the torques specified in the following table.

|
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Disassembling and assembling 8.2 Page 19
turbocharger (with V-band connection)

TPS Fixing screws C [mm] Tightening torques [Nm]
- 48 M16 230
S 52 M20 455
g 57 M20 455
2 61 M24 780
®
P Fit speed sensor (86505).
If provided:
3 -
&
o
=
z A
w
D|
5
5
I
S 00105
» Fit insulation plates (A+B).
Work that exceeds the scope of the description in this chapter must
only be performed by a trained fitter from an official ABB Turbo Sys-
tems service station.
‘; CAUTION
Re]
5
>

|
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Disassembling and assembling 8.3 Page 20
turbocharger (with strap connection)

8.3 Disassembling and assembling turbocharger
(with strap connection)

" " Not all tools are identified with a part number. The identification of the
tools is ensured with the tools list (included in the toolbox).

.-NOTE“’
Attach individual parts and larger component modules carefully to suit-
able hoists/lifting devices which are in technically perfect condition and
which have adequate load-bearing capacity.

WARNING Turbocharger parts that are not suspended in accordance with the
regulations during disassembly and assembly may fall and can cause
serious or even fatal injury.

» Select a suitable rope taking into account the weight of the turbo-

charger parts.
» Do not stand under suspended loads.

Removing compressor casing

» Disconnect all air ducts in accordance with the engine manufacturer’s
instructions.

If provided » Remove screws of the compressor casing insulation and dismantle in-
sulation.

» Loosen V-band (72020) and remove silencer or air suction branch.
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Disassembling and assembling 8.3 Page 21
turbocharger (with strap connection)

LT

Vi
v
X1

S.00103

‘ 1 ‘ Silencer ‘ 2 ‘Air suction branch ‘

» Slightly loosen screws (72011) and turn compressor casing (72000),
until the ring bolt (90230) on the lifting equipment can be secured.

ABB Turbo Systems Ltd



Operation Manual (TPS48-61)

Disassembly and assembly 8

If provided

NOTE

Disassembling and assembling 8.3 Page 22
turbocharger (with strap connection)

72020

S 00114

S.00105

If the compressor casing can not be easily released, it can be pushed
off against the turbine casing with the press-off tool (90042). For this,
the two cover plates (A+B) of the turbine casing insulation must be re-
moved.
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Disassembling and assembling 8.3 Page 23
turbocharger (with strap connection)

Axial force

A high axial force can be generated with the press-off tool and with im-

proper handling (pressing off too strongly at one side) the rotor can be
CAUTION damaged.

» Therefore always engage at both sides alternately and do not press
off too much at each side.

» Loosen screws (72011) and remove with securing straps (72012).

» Carefully travel compressor casing (72000) away horizontally with wall
insert (77000).

Diffusor disassembly
TPS.. -F31/F32

79000

S 00115

» Release screws (72040) and remove from compressor casing (72000)
with fixing washers (72041) and diffuser (79000).

» Knock wall insert (77000) out of the compressor casing with nylon
hammer and remove O-ring gasket (77005).

TPS 61 To lift the wall insert (77000) use the ring bolts (90255).
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Disassembly and assembly 8

Disassembling and assembling 8.3 Page 24
turbocharger (with strap connection)

Installing compressor casing

Diffusor assembly TPS..— P> Install wall insert (77000) and O-ring gasket (77005) analogously in the
F31/F32 reverse order.

» Install diffuser analogously in the reverse order.
» Fit the compressor casing analogously in the reverse order.

ﬂ Always replace O-ring gaskets. (see section Spare parts)

NOTE

» Thoroughly clean securing straps (72012) and V-band (72020) before
assembly. Grease V-band thread and inside of the profile with Antiscuff
(or similar high-temperature lubricating paste).

only be performed by a trained fitter from an official ABB Turbo Sys-

c Work that exceeds the scope of the description in this chapter must
tems service station.

CAUTION
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Disassembling and assembling 8.3 Page 25
turbocharger (with strap connection)

Removing cartridge group

» Check lifting equipment and secure to bearing casing (42001).

If provided

» Disconnect all lines according to engine manufacturer's specifications,
remove insulation, dismantle turbocharger and remove compressor
casing as well as filter silencer (see also previous chapter).

S.00105

» Remove screws on both plates (A+B) of the turbine casing insulation
and remove the plates.
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Disassembly and assembly 8

If provided

Disassembling and assembling
turbocharger (with strap connection)

8.3 Page 26

42001 C

51007

51003

/
3

90042

51002

S 00117

» Disconnect plug to speed measuring transmitter (86505)

v

Treat screw thread of the studs (51006) with creep oil and allow to re-
act.

Release nuts (51007) and remove Verbus washers (51003) with secur-
ing straps (51002).

Loosen fastening screws (C) of the bearing casing (42001) and re-
move.

Remove cartridge group.

v

v Vv V¥

Bearing casing is not easy to remove.
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Disassembly and assembly 8

CAUTION

Disassembling and assembling 8.3 Page 27
turbocharger (with strap connection)

» Press off bearing casing with press-off tool (90042) against the turbine
casing (see following diagram)

Axial force

A high axial force can be generated with the press-off tool and with im-

proper handling (pressing off too strongly at one side) the rotor can be
damaged.

» Therefore always engage at both sides alternately and do not press
off too much at each side.

5. 00128

» Cover oil connections.
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If provided

Diffusor disassembly
TPS.. D/E/F33

Disassembling and assembling 8.3 Page 28
turbocharger (with strap connection)

S 00107

» Withdraw nozzle ring (56001) with the two withdrawal devices (90070)
and the service support bracket (90012).

» Remove lamellar sealing ring (56005).
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Disassembly and assembly 8

Disassembling and assembling 8.3 Page 29
turbocharger (with strap connection)

90012

S 00710

P Place cartridge group on the service support (90012) and screw tight.

» Loosen screw (42008) and remove diffuser (79000) and O-ring gasket
(42012).

» Measure axial and radial clearances (see section Axial and Radial
Clearances).
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Disassembly and assembly 8

Disassembling and assembling 8.3 Page 30
turbocharger (with strap connection)

Installing the cartridge group

ﬂ Always replace O-ring gaskets (see section Spare parts)

NOTE

51000

56001 56005

500109

If provided » Fit lamellar sealing ring (56005).

ﬂ Ensure the correct coiling of the lamellar sealing ring (56005).

NOTE

» Push in nozzle ring (56001) up to the stop in the turbine casing
(51000).

p» Pay attention to the position of the cam.
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Disassembly and assembly 8

Disassembling and assembling 8.3 Page 31
turbocharger (with strap connection)

" " So that the nozzle ring is fixed during operation, it must be clamped be-
tween the partition wall and the turbine casing.
'NOTE
» The pressing (PD) must be calculated.
A
B é
Vi
PD=A-B
S 00133
" " If the calculated value (PD) is less than 0.1 mm, an official service sta-
tion of ABB Turbo Systems must be contacted.
'NOTE

» Measure axial and radial clearances (see section Axial and Radial
Clearances).
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Disassembly and assembly 8

Diffusor assembly
TPS...D/E/F33

NOTE

Disassembling and assembling 8.3 Page 32
turbocharger (with strap connection)

90012

S 00710

» Secure diffuser (79000) and O-ring gasket (42012) with screw (42008).

See section Removing Rotor.

» Check lifting equipment and secure to bearing casing (42001).
» Unscrew cartridge group and lift from the service support (90012).

» Grease centering seats and screw threads with Antiscuff (or similar
high-temperature lubricating paste).

» Remove provisional covers at the oil connections.
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Disassembling and assembling 8.3 Page 33
turbocharger (with strap connection)

S 00134

» Fit cartridge group as far as possible by hand
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VAN

CAUTION

NOTE

Disassembling and assembling 8.3 Page 34
turbocharger (with strap connection)

5. 00118

During assembly of the cartridge group, do not damage or move gasket
rings (A) in the securing support. The gasket rings (A) are engine side
and are not included in the scope of supply of ABB Turbo Systems.

If two turbochargers, each with a left and right oil inlet, are mounted on
one engine, as a precaution against mistaken, incorrect assembly, a pin
can be fitted in the bracket as assembly security device. This pin (B) fits
in the respective groove on the foot of the bearing casing.

ABB Turbo Systems Ltd

A\ I IR
RpD

September 2005

(TPS48-61)

HZTL2410_EN

Version 2



September 2005

(TPS48-61)

HZTL2410_EN

Version 2

Operation Manual (TPS48-61)

Disassembly and assembly 8
Disassembling and assembling 8.3 Page 35
turbocharger (with strap connection)

42001 c

S 00113

86505

» Secure cartridge group with the securing straps (51002), the Verbus
washers (51003) and nuts (51007) (see also chapter Tightening
torques table).

» Secure bearing casing (42001) with fixing screws (C).

» Tighten fixing screws (C) with the tightening torques according to the
following table.

TPS Fixing screws C [mm] Tightening torques [Nm]
48 M16 230
52 M20 455
57 M20 455
61 M24 780
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Disassembling and assembling 8.3 Page 36
turbocharger (with strap connection)

If provided

A

S 00105

» Plug in connector for speed measuring transmitter (86505) and fit the

insulation plates (A/B).
Work that exceeds the scope of the description in this chapter must
only be performed by a trained fitter from an official ABB Turbo Sys-
tems service station.
CAUTION

|
ABB Turbo Systems Ltd ABB

September 2005

(TPS48-61)

HZTL2410_EN

Version 2



September 2005

(TPS48-61)

HZTL2410_EN

Version 2

Operation Manual (TPS48-61)

Disassembly and assembly 8

Axial and radial clearances 8.4 Page 37

8.4 Axial and radial clearances

it

=3
]

2

%

[

TT

—

S 00119

» After removal and before the installation of the cartridge group, the
axial clearance A and the radial clearance B are to be measured and
noted.

ﬂ To correctly measure the axial clearance A, raise the turbine slightly.

NOTE

|
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Axial and radial clearance
[mm]

VAN

CAUTION

Axial and radial clearances Page 38
TPS 48 TPS 52 TPS 57 TPS 61
A at least 0.08 0.10 0.12 0.15
A maximum 0.16 0.18 0.21 0.25
B at least 0.50 0.61 0.72 0.81
B maximum 0.99 1.15 1.31 1.55

If the clearances are outside the tolerance, an official ABB Turbo Sys-
tems service station must be contacted.
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Page 39

8.5

Table of tightening torques

8.5 Table of tightening torques

42008 42002 52410

72030

72020

S00Z Joquisydeg

32113 51007 52432
32114

72011

(19-8¥Sd1) NI 0L¥ZT1LZH

S 00120

If provided

1e]
o
0
O
[¢°]

Z UoIsiop

S 00121
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Table of tightening torques 8.5 Page 40

The tightening torques listed must be observed for the screwed connec-
tions listed in the following table.

Tightening torques [Nm] Part no. TPS 48 TPS 52 TPS 57 TPS 61
32113 10 10 20 40
32114 10 10 20 40
42002 20 40 65 65
42008 10 10 20 40
51007 25 45 75 75
52410 60 " 60 " 60 " -
52432 20 40 65 65
72011 35 70 105 105
72020 60 60 60 60
72030 60" 60 " - -
86505 15 15 15 15

Q) V-band connection only
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CAUTION

Taking out of operation 9
Turbocharger shut down (with V-band 9.1 Page 1
connection)

Taking out of operation

Turbocharger shut down (with V-band con-
nection)

If with a damaged turbocharger, the Diesel engine can only be shut down
temporarily for an emergency repair, then the following procedure should
be adopted:

» Fit cover plate.

The instructions of the engine manufacturer for operation of the engine
with locked / isolated turbocharger must be followed precisely in all
cases!

Fitting the cover plate

S 00122
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NOTE

NOTE

Taking out of operation 9
Turbocharger shut down (with V-band 9.1 Page 2
connection)

» Dismantle turbocharger. (See section Disassembling and assembling
turbocharger with V-band connection)

Do not disassemble nozzle ring.

S 00123

» Block the opening in the turbine casing with the cover plate (A).

» Secure cover plate to turbine casing (51000) with V-band (52410) and
screw tight on support.

Clean V-band (52410) thoroughly with a steel brush before assembly.
Grease thread and inside of the profile with Antiscuff (or similar high-
temperature lubricating paste).
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NOTE

Turbocharger shut down (with V-band
connection)

Cover plate drawing

Page 3

The cover plate (material: general structural steel, in accordance with
DIN EN 10025-2) must be produced in-house according to the drawing.

= " | ®
£
:/: 3 E
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B1
5.3+0.1 B3
3
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15¢
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Q Q
29 |
S 00124
Cover p!ate with V-band TPS B1 [mm] B2 [mm] B3 [mm] B4 [mm]
connection 48 65.7 + 0.4 60 19.1 + 0.1 130
52 79.6 + 0.4 78 20.1+0.1 155
|
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Taking out of operation 9
Turbocharger shut down (with V-band 9.1 Page 4
connection)
TPS B5 [mm] | @D1[mm] | @D2 [mm] | @D3 [mm] | R1[mm]
48 150 258 + 0.2 | 222.7+0.2 17 115
52 180 307+£0.2 | 265.7+0.2 21 135
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9.2

VAN

CAUTION

Taking out of operation 9
Turbocharger shut down (with strap 9.2 Page 5
connection)

Turbocharger shut down (with strap connec-
tion)

If with a damaged turbocharger, the Diesel engine can only be shut down
temporarily for an emergency repair, then the following procedure should
be adopted:

» Fit cover plate.

The instructions of the engine manufacturer for operation of the engine
with locked / isolated turbocharger must be followed precisely in all
cases!

Fitting the cover plate

S 00125

» Turbocharger disassembly (see section Disassembling and assembling
turbocharger with strap connection).
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NOTE

Taking out of operation 9
Turbocharger shut down (with strap 9.2 Page 6
connection)

Do not disassemble nozzle ring.

51000

S 00126

» Block the opening in the turbine casing with the cover plate (A).

» Secure cover plate to the turbine casing (51000) with securing straps
(51002), Verbus washers (51003) and nuts (51007) and screw tight on
support.

Clean securing straps (51002) thoroughly before assembly. Grease
thread of studs (51006) with Antiscuff (or similar high-temperature lubri-
cating paste).
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Taking out of operation 9
Turbocharger shut down (with strap 9.2 Page 7
connection)
Cover plate drawing
" " The cover plate (material: general structural steel, in accordance with
DIN EN 10025-2) must be produced in-house according to the drawing.
uNOTEV
B4
LB5
M
ba
8
g 1 5=
B2
B1 B6
S 00127
Cover plate with strap TPS B1 [mm] B2 [mm] B3 [mm] B4 [mm] B5 [mm]
connection
48 65.7 £ 0.5 60 130 11.7+£0.2 1.5
52 79.6£0.5 78 155 142 +0.2 1.5
57 98.2+0.5 100 190 17.2+0.2 2
61 116.8 £ 0.5 120 226 20.5+0.2 2.4
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Taking out of operation 9
Turbocharger shut down (with strap 9.2 Page 8
connection)
TPS B6 [mm] | @D1[mm] | @D2 [mm] | R1[mm] M
48 150 222.7+£0.2 17 maximum M8
150
52 180 265.7 £ 0.2 21 maximum M8
125
57 220 325.7+0.2 21 maximum M10
153
61 260 387.7+0.2 25 maximum M10
182
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10.1

Mothballing the turbocharger 10
Taking out of operation for up to 12 10.1 Page 1
months

Mothballing the turbocharger

Taking out of operation for up to 12 months

If a turbocharger has to be laid up for up to 12 months, the decision
whether the turbocharger needs special protection or not depends mainly
on the condition of the lubricating oil before laying up.

If the Total Acid Number (TAN) is lower than 2 mg KOH/g no special
measures need to be taken. However, if the neutralisation factor is higher
the turbocharger must be dismantled after laying up, cleaned and protec-
tive oil must be applied to the naked parts.

If the turbocharger is left mounted on the engine, and the engine oil is re-
placed by a protective oil which is circulated with a pre-lubrication pump
prior to laying up, no measures need to be taken in respect of the turbo-
charger. The remains of the old engine oil will be washed away and the
sensitive bearing parts will be largely protected against corrosion.

If the rotor turns due to a draught from the flue, fit a blind flange between
the compressor casing and the charge-air duct.

ABB Turbo Systems Ltd
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NOTE

Mothballing the turbocharger 10
Taking out of operation for more than 12 10.2 Page 2
months

Taking out of operation for more than 12
months
If the turbocharger has to be removed from the engine and stored for a

prolonged period of time, disassembly and mothballing of the turbo-
charger must be done by an official ABB Turbo Systems service station.

Ensure that the area where the turbocharger is to be stored is dry with
humidity of 40-70% and free of condensation.

Check mothballed turbochargers yearly for corrosion.
In the event of rust, clean and renew the corrosion protection.
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11
11.1

NOTE

Spare parts set (97070)

Ordering spare parts 11.1

Page 1

Reserve and spare parts

Ordering spare parts

When making inquiries or ordering spare parts, the following data should
be specified:

= Turbocharger type
= HT number
= Description and part number

Our service stations and agents accept orders for spare parts.
» If special variants/cases are not addressed in these general instruc-

tions, contact an official ABB Turbo Systems Ltd. service station or an
ABB agent.

Spare-parts set

Spare-parts set (97070) is required for the work described in this man-
ual. The parts included in the spare-parts set are only available as part
of the complete set.

Quantity Description Part number
1 Socket head screw 42008
2 O-ring gasket 42012/ 81010/ 82010
1 O-ring gasket 77005
11 Gasket 42013
1 Gasket 52406
1 V-Band 52410

1 Only TPS with bearing casings with V-band connection

ABB Turbo Systems Ltd
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Reserve and spare parts 11

Ordering spare parts 11.1 Page 2
All spare parts that have been ordered with the turbocharger should be
kept complete and serviceable.

» Rusty parts should be carefully cleaned and greased.
CAUTION

» Dispose of parts that have been exchanged and are no longer usable
in a technically and environmentally compatible manner.

|
ABB Turbo Systems Ltd ABB
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Directory of part numbers 11.2 Page 3

11.2 Directory of part numbers

The following part numbers and descriptions must be used in ALL corre-

September 2005

(TPS48-61)

HZTL2410_EN

Version 2

spondence or orders:

Turbocharger Part no. Description
51000 Turbine casing
51002 Securing straps
51100 Gas outlet manifold
52400 Gas outlet flange
56001 Nozzle ring
57200 Rupture protection
57210 Rupture ring
72000 Compressor casing
72011 Socket head screw
72012 Securing straps
72020 V-Band
77000 Wall insert
79000 Diffuser
81000 Filter silencer
82000 Air suction branch, axial

ABB Turbo Systems Ltd
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Directory of part numbers 11.2 Page 4
Cartridge group Part no. Description

21000 Shaft

21002 Piston ring

25000 Compressor wheel

32101 Plain bearing bush

32103 Seeger circlip

32105 Thrust ring

32106 Thrust bearing

32108 Piston ring

32109 Sealing disc

32110 Compressor-end bearing flange

32111 Aukxiliary bearing

32112 Turbine-end bearing flange

32113 Socket head screw

32114 Socket head screw

32221 Bearing cap

32222 O-ring gasket

42001 Bearing casing

42002 Socket head screw

42008 Socket head screws

43001 Interior wall

ABB Turbo Systems Ltd
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11.3

General view of turbocharger

11.3 General view of turbocharger
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General view of cartridge group 114 Page 6

11.4 General view of cartridge group

S 00131

|
ABB Turbo Systems Ltd ABB

September 2005

(TPS48-61)

HZTL2410_EN

Version 2



AL ID D
D

ABB Turbo Systems AG
Bruggerstrasse 71a
CH-5400 Baden
Switzerland



£EXEL-

Service Manual - Operation & Maintenance RHD mobeL GOVERNOR
Excellence inside. ZEXEL. (RHD6 & RHD10)

Above 14.0
Boost compensator stroke:
0.2 A

14.3
13.9

13.0
12.9

. Idle sub-spring
setting

// (.1" ~; | 8 §
) |

i
1,
7,
= 2

2

380 (425) 450 (560)| 750 (920)|1010
640  (790) 930 1035



WARNINGS

The following definitions and warning signs are used in this service manual.
These are extremely important to safe operation.

Important points are described to prevent bodily injury and property damage.
They must be fully understood before beginning governor maintenance.

/\ CAUTION Improper maintenance can result in injury and property damage.

MEANINGS OF MARKS

The following marks are used in this service manual to facilitate correct governor
maintenance.

Advice Procedures that must be performed to enable the best possible governor
maintenance.

Note Information assisting in the best possible governor maintenance.




FOREWORD

The RHD hydraulic governor is a high
performance variable speed governor for
use with main and auxiliary marine engines,
engines for electric generators and general
power engines.

This service manual describes the construction
and operation, repair and maintenance, and
adjustment of the RHD6 and RHD10 hydraulic
governors.

The contents of the manual, including
illustrations, drawings and specifications were
the latest available at the time of printing.

The right is reserved to make changes in
specifications and procedures at any time
without notice.

Bosch Corporation
Automotive Aftermarket Division
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The RHD governor has a large controlling
force, despite its compact size.

As the hydraulic fluid is contained in the
governor, piping and sub-tank installation
are unnecessary when installing the
governor on the engine.

As the power piston utilizes a differential
system, the operating force is uniform.
Moreover, it is not necessary to install a
return spring in the fuel control linkage.
When play in the linkage system is
excessive, however, it is necessary to
install a spring at the end of the system to
absorb this play.

The governor is able to rotate in either
direction, and therefore it can be used
without modification on engines which
rotate in the reverse direction.

Because the normal operating speed
is low, governor endurance is high, and
gearing is simple when installing the
governor on low and intermediate speed
engines.

The governor has a speed droop
mechanism and a compensator
mechanism, enabling it to be easily and
freely adjusted.

The adjustment range is very wide,
enabling governor use on a wide range
of engines. The governor can also be
used as an isochronous governor with 0%
speed droop.

7.

10.

11.

FEATURES

The governor body’s high tensile
aluminum alloy casting makes it extremely
lightweight.
The governor can be equipped with a
governor motor, a pneumatic controller
and a hydraulic controller.
RHD6 and RHD10 governors are
interchangeable. For example, if a higher
pressure injection system is required or if
the governor’s control force is insufficient
to cope with the demand for increased
engine output, decreased fuel consumption
or the use of lower quality fuel oil, then the
RHD10 can replace the RHD6.
The governor is equipped with a
standardized piping connection to enable
the installation of an auxiliary starting
booster.
Of the RHD10 governor’s main
components, 80% are identical to those
of the RHD6. Almost 100% of the remote
control device’s components are identical
to those of the RHDB6.



SPECIFCATIONS

(e

RHD6 RHD10
Control force 5.9 J {0.6 kgfm} 19.8J {1.0 kgf'm}
Output shaft torque 9.8 N'm {1.0 kgfm} 15 N'm {1.5 kgf'm}
Output shaft operation angle | 35° 40°
Power piston diameter Small: ¢17.7; Large: ¢25 Small: ¢$18.6; Large: ¢27

Controlled speed range

Standard rating: 600 ~ 2,000 r/min
(Normal: 1,700 ~ 2,000 r/min)
High speed rating: 800 ~ 2,400 r/min
(Normal: 1,900 ~ 2,400 r/min)

Maximum allowable speed 2,500 r/min

Compensator Needle valve type

Speed droop adjustment range |0 ~ approx 10% (rated)

Direction of rotation Clockwise & counterclockwise
Hydraulic fluid SAE20W~40 (Mobiloil)

Dry weight (lever type) 5.5 kg 5.7 kg
Governor drive power Max approx 0.2 kW {0.3ps}

kW {2,000 ps}

Applicable engines

Low speed: up to approx 1,500|Low speed: up to approx 2,200

kW {3,000 ps}

Intermediate speed: up to|-
approx 1,850 kW {2,500 ps}

High speed: up to approx|High speed: up to approx

Applicable injection pumps PF1W x 12 (16) oyl

PF1GD x 8 cyl
PF1DD x 6 cyl

2,200 kW {3,000 ps} 2,950 kW {4,000 ps}
PE (all types) PE (all types)

PF1Z x 18 cyl PF1CX x 18 cyl
PF1C, -1CD x 16 (18) cyl PF1WX x 16 cyl

PF1GX x 12 cyl
PF1DX x 8 cyl
PF1EX x 6 cyl

The main difference between the RHD6 and
the RHD10 is the power piston. The parts
adjacent to the power piston also differ.

Note:

1. The method of connecting fuel linkages 2.
and the amount of corresponding
resistance differ depending on the size
of the applicable engine and the size and
number of the injection pumps.
Consequently, engines with little friction
loss can be used in high output engine

applications and, conversely, engines
with large friction loss can only be used
in applications equal to or less than those
specified above.

Simply because the governor has surplus
control force does not necessarily mean
that stable operation can be ensured.

In order to ensure stable operation and
to prevent the speed from exceeding the
necessary speed, the inertia of the engine
and the drive system should be as large
as possible.



SPECIFICATIONS
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The figure below shows the RHD6 hydraulic governor (lever type). The RHD10 has a special

plug (piping connection) for auxiliary starting booster installation located below the center of the
name plate.

Lever type
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SPECIFCATIONS

RHD6 and RHD10-MC, -MCL type governor motors

MC type with governor motor

JIS C3410 250V type

Approx 118 29
B8 20 an
I5 m y S
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i | ’ o
@% G — & | — —
56.5 p
&
L . ZEXEL 2
= S S

(speed reduction ratio)

%60 2
P-RHDR- 002
Voltage Cycle Speed Current Output
consumption

AC100V |50/60 Hz | 1,200/1,450 r/min 20W 4 W
Motor AC220V |50/60 Hz | 1,200/1,450 r/min 20W 4 W
oto DC24V - 2,200 r/min 20 W 3W
DC100V - 2,200 r/min 20W 3W

Gear head 1/18, 1/30, 1/50, 1/75, 1/100, 1/150, 1/300, 1/375, 1/450, 1/600,

1/900, 1/1500

Speed setting time

The speed setting time can be determined freely by choosing from
any of the above gear heads.

The standard specified time, however, is approximately that shown
below.

Main engines: 20 ~ 25 sec dead slow to rated speed
Engines for generators: 7 ~ 9 sec/1 Hz

range

Limit switch adjustment

(RHD6, 10 -MCL)

Standard specification
Lower limit: 600 r/min
Upper limit: 2,000 r/min

Prior to shipment, the lower limit is set at 600 r/min, and the upper at
1,600 r/min.

High speed specification
Lower limit: 800 r/min
Upper limit: 2,400 r/min

Prior to shipment, the lower limit is set at 800 r/min, and the upper at
2,000 r/min.

-4 -




SPECIFICATIONS

MCL type with governor motor
Speed setting screw
Lower limit switch\ Upper limit switch
\\ @ A} // | 1
e Synchronizer
B
| e \
” ‘|| L.d U{ y I
Speed adjuster % : i \ h i rlﬁ
LD ll_{H
(cam) S L= I Motor LS
ISI g / P! Gear head §
. ac‘i)jiesting fover Friction coupling 0
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Pneumatic controller dimensions
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CONSTRUCTION

Speed control shaft
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The above figure shows a cutaway view of the
RHD6 hydraulic governor.

The governor is instalied directly on the
engine.

Engine crankshaft speed is increased using
a suitable gear ratio, and is then transmitted
to the governor gear shaft. This rotation is
transmitted to the hydraulic governor’s gear
pump, which pressurizes the hydraulic fluid.
The gear pump pumps hydraulic fluid from the
governor’s hydraulic fluid tank in through the
low pressure side of the regulating valve, and
delivers the high pressure hydraulic fluid to the
pilot valve. The regulating valve also regulates
the pressure of the fluid pressurized by the

gear pump (RHD6: 1.18 MPa {12 kfg/cm?},
RHD10: 1.47 MPa {15 kgf/cm®) and returns
excess fluid to the gear pump’s intake side.
The gear pump has four check valves so that
governor performance does not vary, even
when the governor rotates in the reverse
direction. The gear pump’s driven gear and
the sleeve are unified. One end of the sleeve
is connected to the governor flyweight. The
pilot valve inside the sleeve is moved up and
down in response to the flyweight’s centrifugal
force to control the flow of hydraulic fluid to the
power piston, reacting promptly to variations in
engine load to rotate the terminal shaft.



CONSTRUCTION

Set screw

Fork

Speeder spring
Flyweight assembly

Thrust needle roller bearing

Bearing

Washer
Bearing

Set screw Air breather

Floating lever
Speed droop adjuster

Terminal arm Cover

Power piston

Upper compensating spring

Starting compensation
booster inlet plug

For RHD10

Lower compensating spring

Pilot valve

Sleeve

Gasket

Pushrod

Compensating piston

Compensating bushing

HH Bearing

Gear shaft P-RHDR- 006

The flyweight’s centrifugal force is transmitted
to the pilot valve by the thrust needle roller
bearing. The speeder spring’s force is always
acting against the flyweight’s centrifugal force.
The set force of the speeder spring can be
changed by moving the control lever.

The flyweight assembly is an oil damper
type assembly. When sleeve rotation is
transmitted to the flyweight, the oil acts to
absorb unnecessary high frequency rotation
fluctuations and enable stable output.

The power piston, which controls the fuel
injection quantity to the engine, is a simple

mechanism which enables high stabilized
output.

The power piston is operated by the hydraulic
fluid to move in both the fuel increase and fuel
decrease directions. The power piston rotates
the terminal shaft via the guide lever and the
terminal arm to directly control fuel injection
quantity.

In addition to having a larger diameter power
piston, the RHD10 is equipped with a piping
connection to enable the connection of an
auxiliary starting booster to the top of the
power piston.



OPERATION

ENGINE STARTING
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When the engine is stopped, the flyweight is
pushed down and closed by the force of the
speeder spring. Consequently, the pilot valve
is in its lowermost position. -

When the control lever is then moved in the
fuel increase direction, the engine is rotated
by compressed air, etc, the gear pump is
operated through the gear shaft and the
hydraulic fluid is pressurized.

Because the flyweight is pushed down by the
speeder spring and the pilot valve does not
move, the pressurized hydraulic fluid passage

and the passage to the power piston are open,
and the hydraulic fluid pressurized by the gear
pump is delivered through the pilot valve to the
top and bottom of the power piston.

Because the ratio of the areas of the power
piston subject to hydraulic pressure is 1:2, the
power piston is immediately moved up (in the
fuel increase direction) to move the output
shaft side lever in the fuel increase direction
through the system of links and facilitate
engine starting.



OPERATION

NORMAL OPERATION
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When the control lever is moved in the speed
increase direction, the speeder spring is
compressed by the speed control shaft. When
the speeder spring force exceeds the flyweight’
s centrifugal force, the pilot valve is moved
down. Because of this, the high pressure
hydraulic fluid passage and the top and
bottom power piston passages open, and the
high pressure hydraulic fluid pressure moves
the power piston in the fuel increase direction
to increase engine speed. As the engine
speed increases, the flyweight’'s centrifugal
force increases and the pilot valve is pulled up.

At the position where the speeder spring force
and the flyweight's centrifugal force balance,
the high pressure hydraulic fluid passage and
the bottom power piston passage are closed
by the pilot valve land. Because of this, the
power piston maintains this position and a
constant stable speed is maintained.

At this time, excess hydraulic fluid overflows
through the regulating valve and is returned
to the gear pump’s intake side to maintain
a stable hydraulic fluid pressure to the pilot
valve.



OPERATION

LOAD DECREASE
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When engine load decreases, and governor
rotation has increased, the flyweight’s
centrifugal force increases and moves the
pilot valve up. This opens the center pilot
port so that the hydraulic fluid in the bottom
of the power piston returns to the governor’s
hydraulic fluid tank. Consequently, the power
piston is moved down (in the fuel decrease
direction) by the high pressure hydraulic fluid
in the top of the cylinder and the speed is
decreased to the previous balanced condition.
When the power piston moves down, it
compresses the speeder spring through the
speed droop mechanism’s floating lever, the
pilot valve moves down, and the land moves to
a position where it closes the pilot port.

When the power piston moves down, its
downward movement is also transmitted to the
compensating pushrod and piston through the
compensating spring in the power piston.

Because of this, the negative pressure
generated in the compensator chamber
relieves the upward movement of the pilot
valve, momentarily applying a force in the
downward direction.

The compensating effect ends when
hydraulic fluid from the governor chamber
flows in through the needle valve for a fixed
period to restore the negative pressure in
the compensator chamber to atmospheric
pressure.

Consequently, when the pilot port is closed
by the speed droop mechanism and the
compensator mechanism, the power piston
and the terminal shaft stop at a new position
where the fuel necessary to operate the
engine at normal no-load speed is supplied
when the engine load is cut.

10 -



OPERATION

LOAD INCREASE
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When the engine load increases, engine
speed decreases and the governor’s operation
is exactly opposite to that at load decrease.
Thus, the pilot valve moves down, high
pressure hydraulic fluid flows into the chamber
below the power piston, and the power piston
moves upward in the fuel increase direction to
increase the engine speed and return it to the
previous balanced condition.

When the power piston moves up, the
speeder spring is moved upward by the speed
droop mechanism through the floating lever.
Consequently, the pilot valve also moves
upward until the pilot valve land closes the
pilot port.

As the power piston moves up, the
compensating piston is drawn up by the lower
compensating spring, and the compensator
chamber pressure becomes positive.

Because of this, the speed at which the pilot
valve moves down is relieved as this pressure
is applied in an upward direction.

The compensating effect ends when the
hydraulic fluid flows from the governor chamber
in through the needle valve for a fixed period
to restore the pressure in the compensator
chamber to atmospheric pressure.

In this way, the pilot valve returns to its regular
position and the engine is maintained at the
new power piston position.

-11 -



OPERATION

ENGINE STOPPING
Control lever 7 High ssure
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Stop side % 3 hoa/v p[yeﬁsgre
T - “I hydraulic flui
\FO\ /@,’J_'~3 Cross section

Power piston

Needle valve

P-RHDR- 011

Because the governor’s power piston is
moved in the fuel decrease direction by the
high pressure hydraulic fluid above the power
piston, when the control lever is moved to the
stop side the pilot valve is moved up by the
speeder spring.

Terminal lever Fuel decrease

Stop

o Fuel increase

Rack limit

Engine stop handle

Hydraulic governor

P-RHDR- 012

The high pressure hydraulic fluid in the bottom
of the power piston is then returned to the
governor’s hydraulic fluid tank, the power
piston moves down (in the fuel decrease
direction) and the engine can be forcibly
stopped.

The engine can also be stopped by remote
control by a governor motor or pneumatic
controller. These remote control devices are
also installed with a synchronizer to enable
manual engine stopping.

When the engine is not stopped on the
governor side as described above, but
is instead stopped by a handle which
mechanically sets the control rack to the
non-injection position, it is necessary to
install a spring in the link system to prevent
excessive force being applied to the governor.
As this governor does not have a load limit
device, it is also necessary to install a spring
as above when it is necessary to mechanically
limit the load.

-12-
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AUXILIARY STARTING BOOSTER
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An auxiliary starting booster can be connected
to the RHD10 governor when necessary. The
following explains engine operation at starting
when a booster has been connected to the
governor.

When compressed air is supplied to the
booster piston to facilitate starting, the piston
compresses the spring and the hydraulic fluid
in the chamber opposite the compressed air is
guided through the discharge side check valve
to the chamber above the power piston.

As the governor at this time is in the engine
starting status, as explained previously, the
hydraulic fluid also flows through the pilot
valve to the chamber below the power piston.

As the governor is simultaneously being
turned, high pressure hydraulic fluid from
the gear pump is also acting on the top and
bottom chambers of the power piston.
Consequently, hydraulic fluid pressurized by
the booster moves the power piston in the
fuel increase direction faster than normal, and
it arrives at the fuel position necessary for
starting faster than normal.

The booster is an effective means of
assisting starting for engines such as those
for emergency power generators, where
mis-starting must be avoided, and high output
engines where the governor’s surplus output
is small.

Boosters are manufactured especially for the
RHD6 and RHD10 governors.
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OPERATION

SPEED DROOP MECHANISM

Speed control shaft

T N1
N Load cut ; N;

i
Full load maximum

Engine speed (r/min)

Load

Time until
stabilization

. Floating lever

Speeder spring

Speed droop (%) = No load maximum speed (N,) - full load maximum speed (N)

Terminal arm Speed droop adjuster

Flyweight

Power piston

Full load maximum speed (N)

x 100

P-RHDR- 014

With the speed droop mechanism, speed
droop can be varied freely from 0% ~ 10% by
adjusting the speed droop adjuster.

When the speed control shaft position is fixed
using the control lever, and the engine speed
is maintained at a speed suitable for a fixed
load, should the load decrease, the power
piston is moved in the fuel decrease direction
(ie, down) to prevent an excessive speed
increase.

With this power piston movement, the speed
droop adjuster attached to the terminal
arm turns and pivots the floating lever in
a clockwise direction around the wire A to
compress the speeder spring and apply a new
set load.

Because the speeder spring’s set load is
increased, the pilot valve is again moved down
to a position where it closes the pilot port, the
flyweight’s centrifugal force and the speeder
spring are balanced at an engine speed a little
higher than the initial balanced condition, and
this engine speed is maintained.

Conversely, when the load increases, power
piston movement in the fuel increase direction
extends the speeder spring so that the
engine speed is maintained at a speed a little
lower than that when the engine speed was
originally balanced.

Consequently, by adjusting the speed droop
adjuster scale, the link lever ratio is changed
and, as the speeder spring’s set force can be
changed, speed droop can be set freely.

* Speed droop (stabilizing droop)

When load is cut at full-load maximum speed
(N), the speed will increase and then stabilize
at no-load maximum speed (N,).

Speed droop is the no-load maximum speed
(N,) expressed as a percentage of the full-load
maximum speed (N).

* Momentary droop

When the load is cut at full-load maximum
speed (N), the maximum speed (N,) attained
while the speed is stabilizing expressed as a
percentage of the full-load maximum speed (N)
is referred to as the momentary droop.
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OPERATION

COMPENSATOR MECHANISM

Upper compensating spring

Pushrod

Pilot port

Pilot valve land

Pilot valve

Lower pilot valve chamber

Compensating chamber

I

AR

"NOR

Needle valve

Power piston

Lower compensating spring

NS

A

AN

Compensating piston

P-RHDR- 015

The compensator mechanism is used to
prevent hunting, which generally more easily
occurs when speed droop is decreased.

The compensator mechanism’s upper
compensating spring and lower compensating
spring are both assembled with a set load.
When engine speed increases and the
power piston has moved in the fuel decrease
direction (ie, down), the power piston and
pushrod and the compensating piston first
move down together. Because of this, the
pressure in the compensating chamber
becomes negative. When this negative
pressure falls below a certain value, as
it overcomes the upper spring’s set load
and compresses the spring, the amount of
compensating spring movement becomes
relatively less than the amount of power piston
movement (the rate that negative pressure is
generated becomes less than power piston
movement). As the compensating chamber
is connected to the lower pilot valve chamber,
the lower pilot valve chamber pressure also
becomes negative, and the pilot valve works to
move down against the flyweight’s centrifugal
force and close the previously open pilot port.
Because of this, power piston movement in
response to engine fluctuations can be slowed
to a certain extent and hunting prevented.

In other words, providing the compensating
spring with a set load and varying the rate
at which negative pressure is generated
by power piston movement can improve
stability by preventing hunting, and improve
response (ie, the speed at which the power
piston moves in the fuel increase direction) by
minimizing momentary droop.

Conversely, when engine speed decreases,
the power piston moves up. As the lower
compensating spring has a set force, however,
the compensating piston also initially moves
up, and the compensating chamber pressure
becomes positive. When this positive
pressure exceeds a certain level, the spring is
compressed and the rate at which the positive
pressure is generated is slowed. When the
compensating chamber pressure becomes
positive, the lower pilot valve chamber
pressure also becomes positive, and the pilot
valve is pushed up to close the pilot port.
Because of this, excessive power piston
movement and therefore hunting can be
prevented.

Closing the needle valve increases the
pressure generated in the compensating
chamber, and thus increases the compensator
effect, so that response can be further slowed.
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ADDITIONAL DEVICES

The governor can be equipped with a
governor motor and a pneumatic controliler.
These facilitate remote engine control from a
central control room.

GOVERNOR MOTOR
RHD6 and RHD10 - MC type governor motor

Their construction and operation are explained
below.

Speed setting screw

Stopper

Friction coupling Gear head

Motor

—=

Maximum speed setting screw

Guide screw

Synchronizer
knob

Cover

P-RHDR- 016

The governor motor operates when the engine
speed set switch in the control room is turned
ON.

When the motor operates, the speed setting
screw is rotated by the friction coupling and
gear.

As the speed setting screw is screwed into

the guide screw, this rotation results in vertical
movement.

Because the speed setting screw acts on
the speed adjusting mechanism within the
governor, speed setting screw movement
changes the set load of the speeder spring to
vary engine speed.

The speed can also be changed manually

in the same way by turning the synchronizer
knob.
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ADDITIONAL DEVICES

RHD6 and RHD10 - MCL type governor motor

(with limit switches)

Lower limit switch Speed setting screw

Upper limit switch

Synchronizer knob

(eras[era

7

Speed adjuster
{cam)

Speed adjusting
lever

Fork

Gear head Motor

Friction coupling

P-BHDR- 017

This governor motor enables electrical control
of the set governor speed’s upper and lower
limits through limit switches.

Three types are available for use with ships’
main engines, pumps, and generators. The
control ranges and speed setting times differ
depending on the type used.

The motor is decelerated by the gear head
which, through the friction coupling, turns
the speed setting screw to slide the speed
adjuster in an axial direction. A pin protruding
from the speed adjuster turns the speed
adjusting lever fixed to the speed control shaft
to vary the set speed.

The upper part of the speed adjuster also
serves as a cam to operate the limit switches
and move them within the range determined
by the slot to enable adjustment of the upper
and lower set speeds.

When setting the speed manually, the motor
side synchronizer can be used to freely vary
the speed from the minimum to the maximum
irrespective of limit switch control.

Also, when an attempt is made to
simultaneously change the set speed by
remote control, the friction coupling ensures
that the speed is first changed on the engine
side to prevent any adverse effect on the
motor.
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ADDITIONAL DEVICES

PNEUMATIC CONTROLLER

Maximum speed setting screw

Full load

0.39 {4}

0.29 {3}

0.20 {2} -

Air pressure (MPa {kgf/lcm®})

0.08 {0.8} 4= ------ *—Terminal shaft

angle 01

0 N, (idling) N,
Governor speed (r/min)
(DS = dead slow)

Knob
Wing nut

-4 Compressed air

Diaphragm

Spring

Pushrod

P-RHDR- 018

The pneumatic controller is used to control
engine speed.

When air at a specified pressure is supplied to
the pneumatic controller, the air pressure acts
on the diaphragm and plate, compressing the
spring and pushing the pushrod down.

The pushrod acts on the speed adjusting link
mechanism in the governor to change the set
load of the speeder spring.
The engine speed can also be freely changed
manually in the same way by turning the knob
on the top of the controller.
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ADDITIONAL DEVICES

HYDRAULIC CONTROLLER
Knob
Adjusting screw Wing nut
Eye bolt
Air breather
Cap
Piston
Spacer .
%. Outer spring
Inner spring '
Cylinder Cover

P-RHDR- 019

The hydraulic controller is used to control The hydraulic controller's piston displacement
engine speed, but utilizes hydraulic pressure is 12 cm®.

instead of air pressure, and a piston instead of

a diaphragm.
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[6] HANDLING

GOVERNOR INSTALLATION

$17.6

3.5

(spline larger dia)

$16.5

$18

26

18

32

017.6

4 3
[EARS
I

$13.2
(spline smaller dia)

3.5

(spline larger dia)

0165

018

032

18

32

Y
\

$13.2
(spline smaller dia)

P-RHDR- 020

HYDRAULIC FLUID

1. Install the governor vertically to
the governor drive case. Use the
accompanying gasket at the installation
surface.

Ensure the governor gear shaft is not
subjected to a direct radial load, and that
eccentricity and acceleration-gear play are
as small as possible.

Gear shaft spline coupling dimensions
are shown at left. These are the same for
RHD6 and RHD10 governors.

/\ CAUTION

When handling the governor, ensure the
end of the governor’s gear shaft is not
subject to force or impact.

Note:

Although the spline is a standard JIS
square-shaped spline (6 x 13 x 16), the
dimensions shown at left are recommended to
avoid even minute eccentricity when installing
the coupling. The spline couplings shown at
left are standard Bosch Corporation spline
couplings.

Hydraulic fluid type

Fluid charge

Inspection Replacement

The type of hydraulic
fluid used varies
depending on
the governor oil
temperature during
normal operation.
Less than 50°C:
SAE20

50°C ~ 70°C:

SAE30

Over 70°C:

SAE40

Approx 1,300 cm®.
With the governor
horizontal, fill the
governor with fluid
until the level is slightly
above the middle of
the governor case
window.

If the fluid charge is
insufficient, bubbles
will form, performance
will decrease, and fluid
deterioration will be
accelerated.

Check the hydraulic
fluid daily. If the
charge is less than
that specified, check
for leaks. If repair is
not possible, contact
an authorized Bosch
Corporation service
station.

The fluid must initially
be replaced after 1,000
hours or 3 months.
Thereafter, the fluid
must then be replaced
every 3,000 hours or 6
months.
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Speed droop adjuster

Needle valve

P-RHDR- 021

Speed droop adjuster

P-RHDR- 022

Needle valve

P-BHDR- 023

(6] HANDLING

AIR BLEEDING AND
COMPENSATION ADJUSTMENT

1. Set the speed droop at the smallest value
possible using the speed droop adjuster (0
~ 2 on the adjuster scale) and fully open
the compensating needle valve (3 turns
from the fully closed position).

2. Operate the engine at low speed and
cause the engine to ‘hunt’ or ‘surge’ for
approximately 30 seconds to bleed the air.

3. Stop the engine, set the speed droop to
the setting estimated for the particular
application (determined from the
performance diagram) and then restart the
engine.

4. Close the needle valve until ‘hunting’ stops.
Advice

The above completes air bleeding and
compensation adjustment. If, however, the
speed droop adjustment setting is changed
during engine adjustment, readjust
the needle valve to as open a position
as possible at which stabilized engine
operation is obtained.
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[6] HANDLING

RHDS type Speed droop adijuster scale LINKAGE CONNECTIONS
__g 1. Use a split tightening type lever. After
10 determining the correct position, secure it
74 35 using a knock pin, etc.
2 615301 Freston ™ | 2. The linkage must be as simple and direct
8°0e 2 N as possible. Minimize resistance and the
.15 \ \ actual mass of the linkage.
$8 12 15 \ \
o £ \ i
5 21E 10 ] Noload rack
Ll:. 1 "é 5 R ) 1 posm.mji .
0] 0 \ :\ \ \ \ \ \\ hla%r; énjechon
500 1,000 1,500 2,000 g‘aCk position:
Governor speed (r/min)
P-RHDR- 024
RHD10 type Speed droop adjuster scale 3. The figures at left show the recommended
___g relationships for connections between
10 the terminal shaft angle and the injection
15 1 40 < . r pump for a static governor.
SR [ oy w——— — U
8718 As play in the link system adversely affects
5 5 £ 20 - performance, ensure play is as small as
5 41815 | | possible.
a 34 & \ \
g 2 1 £ 10 \ | \\ l\\\ No[(tz_adrack
[ N v \ I position
[ '(l) 1 = g \ \ \ \ \ \ \\ }lrua%r;‘ianjection
500 1,000 1,500 2,000 2,500 Rack position: 0
Governor speed (r/min) P-RHDR- 025
Oil level DAILY INSPECTION
1. Check the fluid level daily before beginning

7 N operation.
E: If the level is below the middle of the
& gauge, add fluid to the governor.
2. Check that the governor mounting bolts
are not loose and that there are no faults in
I o o ) — the linkage connections from the governor
L -ZEXEL- ) terminal shaft to the injection pumps’
control rack.

P-RHDR- 026

IN-SERVICE INSPECTION

1. Check the governor temperature. The
temperature should generally increase
to approx 60°C after 30 ~ 40 min of high
speed engine operation. |f the ambient
temperature is high, the temperature may
increase to 80°C after continued high
speed operation (over 1,800 r/min).
Temperatures over 100°C are abnormal.
Check for abnormal noises.

Wipe any fluid from the outside of the
governor and check that no fluid leaks
during operation.

w

P-RHDR- 027

-2,



DISASSEMBLY

SPECIAL TOOLS

The following special tools (in addition to general tools) are required for disassembly and
reassembly of the RHD hydraulic governor.

Key
no.

Part name

Zexel part no.

Bosch part no.

Qty

Application

1
2

© oo N oo o »~ W

Case
Spanner

Screwdriver
Screwdriver
Pliers
Spanner
Allan wrench
Allan wrench

Extractor

376100-2000
376100-2100

376100-2200
376100-2300
376100-2400
376100-2500
376100-2600
376100-2700
376100-2800

9 421 622 974
0 421 622 811

0421622 812
9421 622 813
9421 622 814
9421622 815
9 421 622 816
9421 622 817
0421 622 818

For tools

For removing/installing regulating
valve (SW22mm, 24mm)

For removing/installing cover bolts
For speed droop adjuster adjustment
For removing split pins

For removing/installing plug (SW17mm)
SW3mm

SW5mm

For removing pin

65

80

28

$10

148
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DISASSEMBLY

EXPLODED VIEW

1 05/36—@

105/35—E&>

105/25
105/23

CD)——105/21

@——105/22

o

105/17

105/19
105/28

S)y—105/27
) -105/26
B &

105/24—p 105/16
BRS)
105/1 8—%
}82515_@9 105/14

>
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DISASSEMBLY

PART LIST
RHD-LC type hydraulic governor

Key

Key

Key

no. Part name no. Part name no. Part name
1 Base 36 |Bolt 89 |Roall pin
2 [Needle roller 50 |Flyweight 95 |Floating lever
bearing 51 |[Washer 96 |Wire
3 |Oil seal 52 | Thrust needle rolier 104 |Gasket
7 |Gear shaft bearing 105 |Cover
10 |O-ring 53 |Pilot valve 106 |Bolt
11 |Housing assembly 108 |Maximum speed
13 |Sleeve 60 |Guide lever setting screw
18 |Compensator 61 |Pin 109 |Nut
assembly 62 |Split pin 110 |Minimum speed
18/1 |Power piston 70 |Terminal arm setting screw
18/3 |Upper compensating assembly 111 |Nut
spring 70/1 |Terminal arm 112 |Gasket
18/4 |Pushrod 70/2 |Terminal shaft 113 |Air breather
18/5 |Washer 70/3 |Taper pin 118 |Needle valve
18/6 |Lower compensating 70/4 |Set screw 119 |O-ring
spring 70/5 |Speed droop 123 |Gasket
18/7 |Snapring adjuster 124 |Screw plug
18/8 |Compensator 70/6 |Washer 130 |Gasket
bushing 70/7 |Lock washer 131 |Regulating valve
18/9 |O-ring 70/8 |Screw 135 |Indication plate
18/10 |Compensating piston 85 |Speed control shaft 136 |Nail
18/11 |Roll pin 86 |Collar 137 |Indication plate
35 |Gasket washer 88 |Fork 140 |Pointer
Pneumatic controller
Key Key Key
no. Part name no. Part name no. Part name
105 |Pneumatic controller |105/12|Piston 105/25 [ Bolt
105/1 |Cover 105/13 | Diaphragm 105/26 |Eye
105/2 |Cylinder 105/14 | Plate 105/27 | Gasket
105/3 | Screw 105/15|Nut 105/28 | Eye bolt
105/4 | Spring washer 105/16|Cover 105/30 [ Nut
105/5 | Spring seat 105/17 | Screw 105/31 | Bolt (set screw)
105/6 |Nut 105/18|O-ring 105/35 | Gasket
105/7 |Washer 105/19 |Wing nut 105/36 | Bolt
105/8 | Spring 105/21 |Knob (158) {Pin
105/9 | Spring 105/22| Set screw
105/10| Washer 105/23 | Screw
105/11 | Pushrod 105/24 | Spring washer
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DISASSEMBLY

PREPARATION

Keep the work bench clean and tidy.

Before starting disassembly, record
performance data and the positions of
adjustable parts for later reference. This data
will facilitate the detection and diagnosis of
any governor malfunctions and defects.

Cover

&'LBolts (4)

.....

P-RHDR- 029

P-RHDR- 030

1 Pilot valve assembly

{0

g
La%(%
J%

P-RHDR- 031

During disassembly, put the disassembled
parts neatly and sequentially on the work
bench, labelling them if necessary to facilitate
later reassembly.

Clean the outside of the governor before
disassembly.

DISASSEMBLY

1. Remove the four bolts using a screwdriver
and then remove the cover together with
the gasket.

2. Turn the governor upside down and drain
the fluid.

3. Remove the two wires connecting the fork
to the floating lever and then remove the
floating lever.

4. Remove the pilot valve assembly.
Advice

Put the pilot valve in clean light oil.
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Terminal arm

P-RHDR- 032

Bolts (3)

P-RHDR- 033

Base

& Housing
o = ZN
P-RHDR- 034
Sleeve Housing
Gear shaft

P-RHDR- 035

DISASSEMBLY

5. Remove the two split pins and then remove
the two pins connecting the terminal arm
and the guide lever to the power piston.

6. Remove the bolis using an allan wrench
(SW 5 mm).

7. Tap the base lightly with a plastic hammer
to separate it from the housing.

8. Remove the sleeve from the housing and
the gear shaft from the base.

Advice

Put the sleeve in clean light oil.
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DISASSEMBLY

Z

P-RHDR- 036

P-RHDR- 037

Flyweight assembly

Thrust needle roller
bearing

Washer

P-RHDR- 038

Terminal arm

Terminal shafts (2)

Set screws (2)

Taper pins (2)

P-RHDR- 039

9. Push the power piston down from the
top of the governor and then remove
the compensator bushing and the
compensator assembly.

10. Remove the roll pin securing the fork to
the speed control shaft, and then remove
the speed control shaft, the collars and
the fork.

Note:

PC, MC, and MCL type governors are

equipped with a cancel spring on the speed

control shaft. Remove the cancel spring when
removing the speed control shaft.

11.  Remove the flyweight assembly together
with the thrust needle roller bearing and
the washer from the housing.

12.  Turn one terminal shaft one half turn and
remove the terminal shafts’ taper pins.
Remove the set screws using an allan
wrench (SW 3 mm), then remove the
terminal shafts and arm.

Advice

1. Do not remove the terminal arm

assembly unless it is not operating
smoothly or it is necessary to replace
parts.

2. When replacing the terminal shafts

and arm, they must be replaced as an
assembly.
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DISASSEMBLY

Taper pin

Set screw

JERE

P-RHDR- 040

Regulating valve

P-RHDR- 041

Knob

Wing nut

P-RHDR- 042

P-RHDR- 043

13. Remove the needle valve and regulating
valve (hexagon head, SW 24 mm) and
any other external parts.

The above completes disassembly of main

RHD governor components.

Disassemble other components when

necessary.

The pneumatic controller is the most

commonly equipped additional device.

Disassembly is described below.

PNEUMATIC CONTROLLER
DISASSEMBLY

1. Loosen the wing nut. Then, loosen the
knob until it can be easily turned.

2. Remove the four bolts using a screwdriver
and then remove the cover.
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DISASSEMBLY

Diaphragm
Pushrod

Springs (2)

P-RHDR- 044

Spring seat

P-RHDR- 045

-30 -

3. Remove the diaphragm together with the
pushrod, and then remove the two springs.

4. Loosen the nut and then remove the spring
seat.

The above completes disassembly of main
pneumatic controller parts.
Disassemble other parts when necessary.



INSPECTION

Record the details of all inspections and
repairs.

With parts such as those listed below, first
check their external appearance to determine
whether further disassembly is necessary.

* Terminal arm assembly

* Pilot valve assembly

* Housing assembly

¢ Flyweight assembly

* Governor motor assembly

Wash all parts thoroughly in clean light oil,
and check for wear, damage and scratches.
Replace any parts that cannot be reused with
new parts.

REPLACEMENT STANDARDS
Parts with key numbers marked O:

Replace at disassembly or every 2 years
Parts with key numbers marked []:

Replace every 4 years or 20,000 hours
In principle, assemblies must be replaced
when any of their component parts have been
used for 8 years or 40,000 hours.

P-RHDR- 046

I
| (3 Oilseal @ Gasket
i @ Gear shaft Gasket
| O-fing 11/7] Oil seal
E O-ring 11/8] Oil level gauge
| Pin Flyweight
| Roll pin Washer
| . Thrust needle
Wire roller bearing
Gasket Pin
@ Gasket Floating lever
- Regulating
O-ring valve
If parts other than the above are worn or
damaged, replace them with new ones.
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INSPECTION

Sleeve contact surface

Gear shaft contact
surface

Power piston
contact surface

P-RHDR- 047

Power piston
contact surface

Slieeve contact
surface

contact surface

P-RHDR- 048

Land

Gear

Gear shaft

Spline

Gear

P-RHDR- 049

Compensator bushing

P-RHDR- 050

Base assembly and housing

Replace the base if the power piston, gear
shaft or sleeve contact surfaces are worn or
damaged.

Replace the housing if the power piston,
gear shaft or sleeve contact surfaces, or the
housing holes, are worn or damaged.

Replace the housing if the pressfitted terminal
arm bushings are worn or loose.

Gear shaft and sleeve

Replace the gear shaft if the outside, spline,
oil seal contact surface or gear is worn or
damaged. Replace the sleeve if the gear, pilot
ports or lands are worn or damaged.

Compensator assembly

Assemble the compensator assembly’s power
piston, pushrod and compensator bushing
in the housing and check that they move
smoothly up and down under their own weight
when the housing is moved.

Repair or replace them if they do not move
smoothly.

Note:

If the power piston does not move smoothly,
hunting or excessive speed droop will prevent
engine adjustment.
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Flyweight

>,

P-RHDR- 051

Speed control shaft

Floating lever

o) T
/(Q/@ Terminal arm

Power piston ¢8 Pin Guide lever P-RHDR- 052
Washer
Spring
P
N
OV

Regulating valve

Piston

P-RHDR- 053

INSPECTION

Flyweight assembly

Foreign matter in the flyweight will prevent
smooth flyweight movement.

Check that the flyweight moves smoothly.
Wash the flyweight thoroughly.

Power piston, guide lever and terminal arm
* Replace the guide lever if the pin holes are
worn.
Replace the pins if they are worn.
Replace the power piston if the inside is
worn.
* Replace the speed control shaft if it is bent
or the shaft journals are worn.

Regulating valve

Check that the piston moves smoothly.

Repair or replace the piston if it is worn or
does not move smoothly.

Other parts

e Check all other parts for cracks, damage,
damaged threads and rust.
Repair or replace them if necessary.

e Replace all O-rings and gaskets.

* Replace springs that are damaged, bent
or rusted.
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INSPECTION

4 mm or less (replace)

10 mm (new)

Brush
P-RHDR- 105

Brush inspection

Remove brush (one side)

\/

Confirm overall length

Y

Overall length is ] NO
4 mm or less )

YES

A\

GOVERNOR MOTOR BRUSH
INSPECTION (MC, MCL TYPES)

Advice
Inspection applies only to direct current
(DC) type motors. The following is not
necessary for alternating current (AC)
motors.

Brush inspection intervals
Brush inspection intervals are shown below.

Inspection
Part name interval Remarks
When overall
Brush Monthly length is 4 mm
or less

Note:
Overall length of new brushes: 10 mm

Remove motor and
replace both brushes

Reinstall brush in
original position

Screw

Cover

P-RHDR- 106

Brush removal
1. Remove the screw and then remove the
cover.
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INSPECTION

Spring Brush

P-RHDR- 108

Brush
P-RHDR- 109

P-RHDR- 110

2. Loosen and then remove the cap.

3. Remove the brush from the motor.

Advice

Do not stretch the brush spring during
removal.

4. Measure the overall length of the brush.

Advice

* When overall brush length still exceeds
the wear limit of 4 mm, reverse the
removal procedure to reinstall the
brush. (Inspection is complete.)

* When overall brush length is 4 mm or
less, continue with the following steps.
(Replace both brushes at the same
time.) ‘

Motor removal

1. Loosen the screw and then remove the
knob.

Note:

Screw: SW3
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INSPECTION

Screws (4) 2. Remove the screws and then remove the
motor horizontally.

P-BHDR- 111

Advice
The motor is connected to a harness. Do
not pull the harness excessively.

Harness

Brush replacement

1. Remove the knob-side brush using the
same procedure as above.

2. Replace both brushes with new ones
and then reinstall the motor and knob by
reversing the removal procedure.

Advice

¢ When reinstalling the motor, install
the motor so that the side with the
nameplate is facing up.

* Tighten diagonally opposed motor
fixing screws (4) gradually and evenly.

Tightening torque: 2 ~2.2 N'm
{0.2 ~ 0.22 kgf-m}

Brush part numbers

Covers @ Screws (2) P-RHDR- 113

Zexel part no.
Part name (Bosch part no.) Remarks
158901-4500
(© 421 622899) | TorPC4V
Brush 158901-4600
(9 421 622 900) | orDC100V

-36-



Spring seat

Locknut

[9] REASSEMBLY

Governor reassembly is described below.
PNEUMATIC CONTROLLER

(if installed)

1. Screw the locknut onto the spring seat,

then screw the spring seat into the
cylinder.

P-RHDR- 054
. 2. Install the diaphragm and pushrod together
Diaphragm Pushrod with the two springs.
Springs (2)
P-RHDR- 055
3. Install the cover and secure it using the
H four bolts.
Bolts (4) N
Cover
P-RHDR- 056
4. Install the knob and wing nut.

P-RHDR- 057
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[9] REASSEMBLY

Regulating valve

P-RHDR- 058

GOVERNOR ASSEMBLY

1. Install the regulating valve.

Tightening torque: 25 ~ 29 N'm
{2.5 ~ 3.0 kgf-m}

,“ Terminal shafts (2)

2. Install the terminal shafts and arm. Align
each terminal shaft’s and terminal arm’s
taper hole.

Coat the taper pins with an adhesive and
install the taper pins.

/\ CAUTION

When installing the two taper pins in the
terminal shafts, support the terminal arm
and terminal shafts to avoid damaging the
bushings pressfitted to the housing.

Terminal arm P-RHDR- 059
3. Coat the set screws with an adhesive and
Taper pin install the two set screws.
Set screw Tightening torque: 3.9 ~ 4.9 N‘m
{0.4 ~ 0.5 kgf-m}
P-RHDR- 040

Terminal arm

‘;‘J Terminal shafts (2)

P-RHDR- 060

4. Caulk the two taper pins after final
tightening.
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[9] REASSEMBLY

Flyweight assembly

Thrust needle roller
bearing

Washer

P-RHDR- 061

P-RHDR- 063

Sleeve

Housing

Gear shaft

P-RHDR-064

5. Install the flyweight assembly, thrust
needle roller bearing and washer in the
housing.

6. Install the speed control shaft, collars and
fork, and then install the roll pin.

Advice

PC, MC, and MCL governors are equipped

with a cancel spring. Install the cancel

spring when installing the speed control

shaft.

7. Install the power piston, the compensator
assembly and the compensator bushing.

8. Install the gear shaft in the base, and the
sleeve in the housing.
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[9] REASSEMBLY
e ——————————

High pressure fluid Advice
passageway

When pressfitting the gear shaft bearing
into the base, pressfit the bearing to align
with the base face, as shown. If the bearing
is pressfitted too deep, the bearing will
block the high pressure fluid passageway.

Base Bearing

Pressfit bearing until it

aligns with base end face
P-RHDR- 065

9. Install the base to the housing using the
bolts and gasket washers.
Tightening torque: 10 ~ 15 N°‘m
{1.0 ~ 1.5 kgf-m}

/\ CAUTION

While securing the base to the housing,
check that the gear shaft turns smoothly.

If the gear shaft does not turn smoothly,
the oil delivery gear may be damaged.

Gear shaft

Base

Housing

PR

P-RHDR- 066 | .

10. Attach the guide lever to the terminal arm
Terminal arm ' and the power piston using the two pins
‘and two split pins.

Then, bend the split pins over.

Guide lever

P-RHDR- 067

Pilot valve assermbly 11. Install the pilot valve assembly.

A
X .
=TT

P-RHDR- 068
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[9] REASSEMBLY

Floating lever

P-RHDR- 069

P-RHDR- 070

Connector

Compressed air
*  49kPa {0.5 kgf/cm®}

Light oil

P-RHDR- 071

12. Install the floating lever and secure it
to the fork and pilot valve using the two
wires.

Advice
Bend the ends of the wires to prevent them
from loosening.

13. After assembling the governor’s inner
components, thoroughly wash the inside
and then install the cover using the bolts.

Air tightness test

-1 Before filling the governor with hydraulic
fluid, remove the air breather and install
the connector, gaskets and eye bolt.
Then, supply compressed air at 49 kPa
{0.5 kgf/cm?} to the governor through the
connector, and immerse the governor in
light oil.

-2 Operate the speed control shaft and check
that no air leaks from the governor. If air
leaks, repair the governor.

Advice

If the governor is equipped with an

overflow valve, seal it using a blind plug.

If the governor is equipped with booster

connections, remove them and seal the

openings with blind plugs.

Remove the blind plugs and reinstall ail

components after adjustment.
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[9] REASSEMBLY

L

14. Remove the connector, gaskets and eye

/Bmﬂ@ bolt
Reinstall the air breather, then remove

the cover.

P-RHDR- 029
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ADJUSTMENT

In addition to general tools, the following special tools are necessary for governor adjustment.

SPECIAL TOOLS
ﬁi‘_’ Part name Part no. Remarks

Driving stand

307610-0050

For driving RHD
governor

Adjusting device

307610-1010

For measuring lever
angle

Hydraulic fluid

P-RHDR- 073

- 483 -

PREPARATION
1.

Attach the driving stand to the pump tester
and install the governor on the driving
stand.

Fill the governor with the specified amount
of hydraulic fluid (approx 1,300 cm?®; the
fluid should be a little over the middle of
the gauge).



ADJUSTMENT

Terminal arm

P-RHDR- 074

Flywheel

P-RHDR- 075

Speed control shaft

D 142 08

Fuel increase  [Q
direction

Terminal shaft P-RHDR- 076

P-RHDR- 077

2. Move the terminal arm by hand until it
becomes difficult to move to bleed the air
from the governor.

3. Turn the flywheel by hand and check that
the gear shaft can be turned easily, and
that the flyweight turns together.

Note:

If the gear shaft does not turn easily, it will

heat up during operation and adversely

affect endurance.

/\ CAUTION

Remove the lever after operating the
flywheel.

Operating the test bench without removing
the lever can cause serious injury and
damage the test bench.

4. Set the speed control shaft in the speed
increase position, rotate the gear shaft and
check that the terminal shaft moves in the
fuel increase direction.

5. Attach the adjusting device to the driving
stand and then attach the adjusting device
lever to the terminal shaft.
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ADJUSTMENT

Terminal shaft P-RHDR- 078

Speed control shaft

Terminal shaft P-RHDR- 080

Adjusting device lever

P-RHDR- 081

6. Set the speed control shaft in the speed
decrease position, rotate the gear shaft
and check that the terminal shaft moves in
the fuel decrease direction.

Note:

If the cover is installed, the terminal

shaft may not return in the fuel decrease

direction, depending on the set position of
the speed control shaft.

7. Install the governor cover.

Warming-up operation
Run the governor at 1,000 r/min for 20 mins
and check that no fluid leaks.

Air bleeding

Fully open the needle valve (approx 3 turns
from the fully closed position) and run the
governor at 1,000 r/min. Operate the speed
control shaft so that the power piston moves
through its full stroke.

Do this at least 10 times to bleed all air from
the governor’s hydraulic system.

Terminal shaft pointer adjustment

1. Run the governor at approx 1,000 r/min
and move the speed control shaft to the
stop position.

2. In the above condition, align the terminal
shaft side pointer with the indication
plate’s (fuel side) O position and fix it
using the screw.

3. This position is the terminal shaft angle’s
0 position. Align the adjusting device’s 0
position with this position.
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_—

Adjusting device lever

Speed control shaft

P-RHDR- 083

For RHD6
! A
@  (30) 6 A
g 5
(] 4
£
c? 4
D @
-
=0
ET  (10) 2
£ 1
0
2,000 -10

Governor speed (r/min)

f=d

P-RHDR- 084

4. Run the governor at approx 600 r/min (with

the needle valve fully open, ie, returned 3
turns from the fully closed position) and
turn the speed control shaft. Check that
the terminal shaft moves easily from 0° ~
35° (RHD10: 0° ~ 40°) when the power
piston moves through its full stroke.
At this time, check that the terminal shaft
operating torque is 9.8 N'm {1 kgfm} for
the RHD6 or 14.7 N'm {1.5 kgfm} for the
RHD10 using a spring balance attached to
the adjusting device.

OPERATION TEST

The operation test is the same for LC, PC,

MC, and MCL type governors.

Perform the operation test with the needle

valve fully open.

Speed control shaft pointer angle

adjustment

1. Remove the governor cover and set the
droop adjuster pointer at the specified
value.

2. Run the governor at 2,000-10 r/min and
secure the speed control shaft at the
position (A) where the terminal shaft angle
is 30° (ie, 6 on the scale). Then, align the
speed control shaft pointer at 8 (on scales
graduated from 0 ~ 8) and tighten the
screw.

Note:

-1 On PC, MC and MCL governors, the
terminal shatt is fixed (at A) by a knob.

-2 On RHD10 governors, when the terminal
shaft angle is 32° (ie, 8 on the scale), align
the speed control shaft pointer at 10 using
the screw.
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For RHDé
7
) (30) 6
2o 5
=
&8
S5 ]
S5 9]
=0
ELT  (10) 2
e 14
0

N; N,
Governor speed (r/min)

Speed droop adjuster

P-RHDR- 085

Speed droop adjustment

1. Temporarily fix the droop adjuster pointer
at the specified position.

2. Operate the governor at N, r/min and
then fix the speed control shaft when the
terminal shaft angle is 30° for the RHD6
or 32° for the RHD10.

3. Gradually increase governor speed and
further adjust the speed droop adjuster so
that governor speed is N, r/min when the
terminal shaft angle is returned to 10° for
the RHDG6 or 8° for the RHD10.

Note:

When the speed droop adjuster pointer is

moved toward 0, speed droop decreases.

When the speed droop adjuster is moved

toward 10, speed droop increases.

Advice

Confirm that N, is within the allowable

speed when the speed droop adjuster is

exactly as specified.

Note:

If the lever attached to the terminal shaft

deviates more than +1° during high speed

operation (ie, at approx 1,800 r/min), check as
follows.

Regular deviation: Check compensator related

parts (housing, base, assembly, regulating

valve). Replace them if necessary.

Irregular deviation: Check the flyweight

assembly. Replace it if necessary.

Perform the following adjustments with the

governor adjusted as described above.
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For RHD6

7
T (30) 6
=5 .
g2 4
SE 37
=0
ET  (10) 2
g

Ny

N,

Governor speed (r/min)

N :
Locknut

Maximum speed setting screw

Minimum speed setting screw

P-RHDR- 088

Needle valve

Speed control shaft

P-RHDR- 089

Maximum speed setting screw adjustment

(not necessary on MCL type governors)

1. Install the governor cover.
Operate the governor at N, r/min, adjust
the maximum speed setting screw until the
terminal shaft angle is 30° for the RHDG6 or
32° for the RHD10, and then fix the screw
using the locknut.

Minimum speed setting screw adjustment
(not necessary on PC, MC or MCL type
governors)

1. With the governor stopped, move the
speed control shaft as far as possible to
the low speed side (0 or less on the scale),
and then temporarily set the minimum
speed setting screw.

2. Operate the governor at N, r/min and
adjust the minimum speed setting screw
so that the terminal shaft angle does not
exceed 10° (RHD®6) or 8° (RHD10). Then,
fix the screw using the locknut.

Compensator chamber high pressure

hydraulic fluid flow

The flow of a large quantity of hydraulic fluid to

the compensator is not desirable.

To check for this, perform the following test.

1. Fully open the needle valve (approx 3
turns from the fully closed position) and
maintain governor speed at approx 1,000
r/min.

2. Fix the speed control shaft so that the
terminal shaft angle is approx 20° (4 on
the scale).
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Terminal shaft

Needle valve

P-RHDR- 090

Spring balance

Fuel increase Fuel decrease
B ad R o

Speed control shaft

Terminal shaft

P-RHDR- 091

ADJUSTMENT

3. Fully close the needle valve and check
that the terminal shaft does not move more
than 1° in the O direction.

Advice

If the terminal shaft moves more than 1° in

the 0 direction, check for the following.

» Clearance between the sieeve and
base.

* The base-housing contact surfaces
may not be even, or may be scratched.

* The needle valve escape ports (¢ 0.4
and ¢ 0.8) and the base escape ports
(¢ 1.5) may be blocked.

* The compensator bushing O-ring may
be damaged.

Governor control confirmation

Under the following conditions, operate the speed
control shaft to move the terminal shaft in the fuel
increase direction (RHD6: 0° — 35°; RHD10: 0°
— 40°) and in the fuel decrease direction (RHD6:
35° — 0°, RHD10: 40° — 0°) and check that the
lever resistance is as specified.

Measurement conditions

Governor speed: 600 r/min
Needle valve position: fully open
R (see fig at left): 100 mm

Note :

If the lever resistance is not as specified,

replace the following parts.

e Regulating valve assembly

e Check for openings or leaks in the gear
pump or hydraulic fluid system and replace
faulty or damaged parts.

Reverse operation

The RHD governor is constructed so that
identical performance is obtained whether it is
operating clockwise or counterclockwise.

To confirm this, operate the governor in the
reverse direction and check governor control
as described above under the exact same
conditions and procedures, and check that
performance is as specified.
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L

Approx 40

Inner spring

Outer spring

P-RHDR- 092

)

Terminal shaft angle ( °

0

Air pressure (MPa {kgt/cm?})

P-RHDR- 093

Manual speed
adjustment knob

P-RHDR- 094

ADDITIONAL DEVICES

Pneumatic controller adjustment

1. Before adjustment, check that the outer
and inner springs’ distinguishing colors are
as specified.

2. Temporarily position the manual knob as
shown at left and connect a compressed
air source capable of supplying 0 ~ 0.49
MPa {0 ~ 5 kgf/cm® } to the eye bolt.

Note :

Perform the following adjustments and

confirmations based on the individual test

standards.

3. Point I adjustment

Example:

1,680 ~ 0.37 MPa ~ 30+0.5

{3.8 kgf/cm?}

(speed) (air pressure) (terminal shaft
angle)

Operate the governor at 1,680 r/min and

adjust the spring seat so that the terminal

shaft angle is 30+0.5° when when 0.37 MPa

{3.8 kgf/cm®} air pressure is supplied. Then,

secure the spring seat using the nut.

Advice

When adjusting point I, return the air

pressure to 0 and the manual speed

adjusting knob to its original position to

prevent diaphragm damage.

4. Point II adjustment

Example:

1,055 ~ 0.16 MPa ~ (Approx 16.5)
{1.6 kgf/cm?}

(speed) (air pressure) (terminal shaft

angle)

Operate the governor at 1,055 r/min and confirm

that the terminal shaft angle is 16.5° when 0.16

MPa {1.6 kgf/cm®} air pressure is supplied.

5. Point III adjustment

Example:
700 ~ 0~ 8.5+1.5
(speed) (air pressure) (terminal shaft

angle)
Operate the governor at 700 r/min and adjust
the manual speed adjustment knob so that
the terminal shaft angle is 8+1.5° at an air
pressure of 0. Then, secure the knob using
the wing nut.
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Governor motor operation confirmation

(MC type)

1. Specification confirmation
Confirm from the individual standards that
the specifications of individual parts are
correct.

* Motor specification (voltage)

* Condenser capacity

e Speed reduction ratio

2. Operation confirmation (using speed
adjustment knob)
Turn the knob manually, and confirm that
the speed setting screw turns smoothly
over the whole range by observing speed
control shaft pointer movement.
If it does not move smoothly over the
whole range, loosen the friction coupling
set screw, adjust the positions of the bevel
gear teeth and recheck screw movement.

P-RHDR- 095
Example 3. Operation confirmation (using the motor)
Connect the governor motor assembly to
Test electrical circuit Governor motor assembly the elect'rlcal test circuit in acggrdapce with
Motor spec. the particular motor’s specifications, as
Speedincrease| | | Black shown at left.
ISURER TWhnite ~2uF 3®
AN Tl
N JRed [
Speed decrease
P-RHDR- 096
Friction coupling 4. QOperation test

* Turn the governor motor’s speed switch

ON in the speed increase direction to
operate the motor.
Then, operate the motor until the fork
contacts the maximum speed setting
screw adjusted above and the friction
coupling is rotating freely.

Maximum spee
setting screw

Fork Speed setting screw P-RHDR- 097
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Fork

Speed setting screw

P-RHDR- 098

Speed setting screw

P-RHDR- 099

S

Fork

Speed setting screw

P-BHDR- 100

* Then, turn the switch OFF and then ON in

the speed decrease direction, and confirm
that the speed setting screw begins
moving smoothly.

* Operate the governor motor until the
speed setting screw contacts the stopper
and the friction coupling is rotating freely.

* Then, turn the switch OFF and then ON in
the speed increase direction and confirm
that the speed setting screw moves
smoothly.

Advice

During the above operation test, if the

friction coupling rotates freely in other

than the following two cases, check the
alignment of the bevel gear teeth.

* When the maximum speed setting
screw is contacting the fork

* When the speed setting screw is
contacting the stopper

Governor motor operation test and limit

switch adjustment (MCL type)

1. Specification confirmation
Confirm from the data sheet that the
specifications of individual parts are
correct.

* Motor specification (voltage)

* Condenser capacity

* Speed reduction ratio
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Manual speed adjustment knob

P-RHDR- 101
Example
Test electrical circuit Governor motor assembly
Motor spec._l ]__ ) ) ) j
' Speed incr?fe%{_ | 'Black __Biack !
s ) L[ o e 3@ |
I O o e o e lom o O PIY ]
Upper limit
lSpeed decrease ‘ b b
[ NC“Towm] Black ’
I 1 Red )
l_ _I Lower limit _|
P-RHDR- 102
For RHD6
7
) (30) 6
2y 5 |
£
g0 4
B &
BE 3 1
£'0
g (10) 2
e »
0 TN, N,

Governor speed (r/min)

Upper limit switch

ADJUSTMENT

2. Operation confirmation
(using the manual speed adjustment knob)
Confirm operation as described below
before adjusting the terminal shaft side
pointer.
Operate the knob manually and confirm
that the speed setting screw rotates
smoothly over the full range.
If it does not move smoothly in some
places, check the installation of the holder
or the speed setting screw.

3. Governor motor operation test
(limit switch adjustment)
Connect the governor motor assembly to
the electrical test circuit in accordance with
the particular motor’s specifications, as
shown at left.
Then, adjust each limit switch.

e Maximum speed limit switch adjustment

Operate the governor at the specified
speed (N; r/min), and the governor motor
in the speed increase direction.

Adjust the limit switch’s upper limit position
so that the governor motor stops at the
terminal shaft angle of 30+3° for the RHD6
or 32+3° for the RHD10.
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Lower limit SWItCh

@U

P-RHDR- 104

-54 -

Minimum speed limit switch adjustment -
Operate the governor at the specified
speed (N; r/min), and the governor motor
in the speed decrease direction.

Adjust the limit switch’s lower limit position
so that the governor motor stops at the
terminal shaft angle of 10+3° for the RHD6
or 8+3° for the RHD10.

Set the governor speed at 1,500 r/min
and confirm that the governor motor
operates correctly between the upper and

lower operation limits and that the friction

coupling does not rotate freely.



TROUBLESHOOTING

T

TROUBLESHOOTING

Of the phenomena listed below, some

originate solely in the governor, and some

solely in the engine.

e Faulty starting

Hunting

Insufficient engine output

Engine will not operate at maximum speed

Excessive momentary speed droop, or

inability to control speed

First, check the engine for the following

faults. If engine faults are found, perform

repairs in accordance with the engine maker’s

instructions.

e Compression pressure of each cylinder is
extremely uneven

* Excessive play in fuel control and speed
adjustment linkage

e Excessive resistance in injection pump
control rack and fuel control linkage

e Excessive play because of worn governor
drive system gear or rubber damper

¢ Relative positions of linkages incorrect

* Dashpot spring in fuel control linkage bent
or damaged

If no engine faults are found, check the
governor.

As the governor uses many precision parts,
there is a danger of the engine overrunning if
these parts are incorrectly assembled.

/\ CAUTION

Never attempt to repair the governor
on-site.

Always consult your nearest Bosch
Corporation representative.
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PART NUMBER EXPLANATION

\

MODEL NUMBER
Example: RHD 6 L C

1) (2) 3) 4) _
(1) Independent type hydraulic governor, manufactured by Bosch Corporation
(2) Control force (work load)
Indicates 10 times the controlling force (work load) in kgfm.

(3) L: lever type '
M: with governor motor
P: with pneumatic controller

4) C: with compensator

Note:

No symbol ‘C’ indicates that a compensator is not used.

CODE NUMBER
Example: 10585 6
(1) (@) 3)(4)

- 0000
(5) (6)

(1) 10: Assembly part number
(2) 58: Hydraulic governor manufactured by Bosch Corporation
(3) Type
5: RHD®6 type
6: RHD10 type
(4) Direction of pump rotation and governor installation position
Direction of pump Governor installation
rotation position Remarks
0 |Clockwise Right side
1 [Clockwise Left side For in-line pumps
2 |Counterclockwise Right side
3 |Counterclockwise Left side
4 |Clockwise -
5 |Counterclockwise -
6 |Reversible -

Note:

With in-line pumps, the direction o
Governor installation position is vi

(5)

(6)

3:

5
6
7:
8:
9
C

ewe
Remote control device installatio

LC type without remote control device

PC type

MC type

MC type

MCL type

MCL type

HC type, others

haracteristic number

with remote control device
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f pump rotation is viewed from the pump’s drive side.
d from the pump’s cover plate side.
n
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