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These guidelines are not operating instructions for the final machine user.
They apply to all manufacturers of products that use a DEUTZ diesel engine
as drive unit in their products.

Thus, the guidelines are not user information as defined by

DIN norm 8418, but fulfil a similar purpose, because their observance ensures
the engine function and thus protects the product user from danger which
could result from engine use.

Operating safety and a long service life can only be expected from perfectly
installed engines. This also allows maintenance work to be carried out simply
and quickly.

These guidelines provide information for mounting and name limit values to be
observed.

The guidelines only refer to the function of the engines and not to laws and
ordinances applicable to the product in which the engine will be installed.
Thus the equipment manufacturer is responsible for the regulations to be
observed.

The multitude of installation possibilities does not allow for generally
applicable, rigid rules. Experience and special knowledge are necessary in
order to ensure optimal installation.

Therefore, we recommend an installation consultation with an authorised
sales partner during the planning stage.
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13.1.1 Panel 1

Panel 1 represents a simple device for ships operated without Radar, and
without being subjected to special inspections, e.g. by SUK.

Panel 1

maximum 4 sensors, 1 Panel with open rear; permanent lighting
no audible alert

Stop Plug half furnished with panel
‘ @ PP
O
o O

Cable(K2)
6m, 25pol. 0,5-0,752
Level Bat Y, one end with plug half
the other end open
Key switch:
OFF )
Operation Engine control box (M1)
Start mounted on engine
Length 2m
Cooling agent temperature rigidly mounted on
=] | control box

Cable harness (K1)
various
cross sections

Oil pressure

" 25 pol. terminal strip
P 2x PG fitting Relay 2X (1x delay)
Central plug connector fOr customer Fuses 2X (Actuation
Engine Application outside of box)

Cooling agent level

(Bedla)

Starter

Generator
Control lines Start/Stop

Fig. 128: Electrical equipment version 1
This panel is applicable up to:

ing

Operational temperature - 20°C - + 55°C B

Bearing temperature - 30°C - + 80°C ]

Protection type IP65 on front in mounted state acc. to IEC '
60529

Mounting position 0 - 90° i.e. horizontal to vertical

Ine moni

O
c
L
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Adjustment of pulse hnumber on RPM counter:

Switch operation voltage OFF
Depress and hold key located on the housing's rear wall

Taster Touch key

Fig. 129: RPM counter

Switch operation voltage ON.
Display alternatingly indicates "Pulse" and "Adjust".
Select function "Pulse".
Pulses per revolution are displayed.
Immediately begin entry of No. of pulses through repeated actuation of the
key.
The following pulse numbers are to be programmed:
1013M129.00 pulses
1015M167.00 pulses
The number in flashing mode can be changed through key actuation. After
entry of the flashing number, wait 3 seconds. Then the next number begins
to flash. Do no longer actuate the key upon completion of the pulse number
entry.
Now the display changes to operation hours counting.
Entry is completed.

13-6
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Diagrams Panel 1

Customer
Coolant tank ] B B B -]
N11
Motor/engine
Fe8 Coolant Level
o—
B5 N6
o—
B N | Coolant temp.
B8 G 15
°C
16
L — Lub. oil pressure
B31 N6 B6 G 13 Feg-  X17/23
o _ Fes/sS  X17/22
bar|
X17/21
14 F68/+
RPM sensor/pick up
B8/- X17/16
B8/G X17/15
B6/- X17/14
B6/G X17/13
B1/2 X17/11
| B1/1 X17/10
G1/61 X17/8
7 Lichtmaschine/generator YA X7
\ G1 B+ Y1/2(+) X17/6
D+ |8 M1/50  X17/5
Wi M1/31 X17/4
D M1/31 X17/3
G2 M1/30 X17/2
| > ; M1/30 X171
Q
=
<
o Anlasser/starter 5
M1
50 1
30 2 "
31 13 '\ \
| 4
/
N7
31 30
N2
|
Fig. 131: Customer - Engine
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Instrument panel
Panel P1
N " P1 N =
Engine oil pressure 3 ©
m| o S5
P4 m
| RPM \ j/
Indicator @A
N10 Stop key
X29
/10 + G
( !
n |
V I
5 KL 31
v I
9 | ™Idruck
V I
4 | Stop
V [
12 ‘ Start
—
n | KI.30
V I
3 KI. 15
Coolant temp. )
]
g H2 E H14
o 2 S1
B :®
8 ;
m °
na KI. 61 Ignition lock
= s | i
13 | Niveau
«Q s
L]
: WP9
Al-
m 12 Coolant temp. + G -
3 n2_ | ]
V I
L L]
(g

Fig. 133: Instrument panel
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Notes: (N ...)

X
T —

N1. Jumper required for engine 1013M
No jumper for engine 1015M

N2. Jumper required for Panel 2

adael | —

No jumper for panel 3
N3 H ° u ; .
(B N3: Color of connection cable: Brown
LEID ) .
RN N4: Color of connection cable: Pink
o
W g- d : ;h] NS: Color of connection cable: Yellow

NB: Color of connection cable: Red

6

NS—

Connection charge air pressure G

@ @@@®@@@@@@@@@®|CCCCCCCCCCC@@@@@@CLLLLLLL@@@@

e

/

e

O O e O e O e O e O e O O |V
P.142.92.82.72.62.52.42.42. 1k

ing

]

Ine moni

Ik

30303131
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Fig. 134: Terminal strip in control box
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Panel 2 and 3

13.1.2

Panels 2 and 3 are universally applicable, yet not classifiable. Compared to
panel 2, panel 3 includes indication of exhaust gas temperature and charge

pressure. A maximum of 3 panels 2 and/or 3 can be used for monitoring one

engine.
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These panels are applicable up to:

Operational temperature - 20°C - + 55°C

Bearing temperature - 30°C - + 80°C

Protection type IP65 on front in mounted state acc. to IEC
60529

Mounting position 0 - 90° i.e. horizontal to vertical

Entry of engine type

RPM counting takes place via pick-up at the toothed flywheel ring. Engine
types 1013M and 1015M have different Nos. of teeth of the flywheel ring. This
must be considered for correct RPM indication. For this purpose a jumper is
either installed in or removed from the control box.

Entry of engine type in control box high line

Engine type 1013:  Jumper from terminal 33 to terminal 38
of terminal strip X40 (see sketch)

‘Terminal strip X4(

) ) Vi () Al 78

32/33}34135)36/37)|38139
T

-

Jumper for m

engine type 1013 _E

P

O

=

: . c
Engine type 1015: no jumper O
Fig. 136: Entry of engine type in control box high line o
With High - line design (Panel 2 and 3) the warning points can be changed only c
with a computer and corresponding software. a
c

Ll
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_Custon_1er - -
| Coolant tank "
- - Engi_ne - - - T
-N16 £
| xhaust gas
| Iz ! charge air pressure .temperature |
X17/22) @ |
X17/23)
1 [} AR 1
| - - | |
I( Gear drive N_
1 Gear drive oil temperature
! ' I 117419 5
! N 24—
] * .23
I I\ X17/20 LEEB(SZZ
! minusy’ | h ’ gl
I Fe8/+ 21
| 31/- 20
| ‘;@ - - 31/6 9
(1 [ o/~ 8
Iy | £/G 7
\ r - - 8/- 6
| pa/6 15
b /- 14
| g 13—
Iy 2_
| B1/2 11
K i1
m ! _
1 - G1/R1 8
: : | N13 ! Light generator (ninus) ,Y_Lﬂi;u_
Q ' _— ) <7 Yiom 6
= Iy + I ,MlLLj_
I | | | MI/31 4
m | 1 | | 'M /3 3
3 : > )\N /,I rq4--=====-- : ,mu
Q
L b q=pmmmema - - Mi/z0 1
o AL Lo @
- | [ @ | Pl Starter X17/ 2
prt I A ! @ 5 4\7/
o . N 308 XT7 10 |
= : I I o : 318
- I 5 & | : TN / I
| 1 (] 1
2 S x|
I 3 7 _ | | Engine mass
I (RN 'Nji—— -—L4 - -
' NI \_ T N ) /1
B R i /!
1. e . < /
D L e e e e e e e e e e e e — e ————————————— ! 4
D o o o o o o e /

Fig. 137: Customer - Engine

13-14 12/01



	Installation Guide for Marine Diesel Engines
	Marine  Segment
	Types 1013 / 1015
	These guidelines are not operating instructions for the final machine user. They apply to all man...
	Table of contents
	1 Installation planning
	1.1 Engine room 1-1

	2 Engine installation
	2.1 Rigid bedding 2-1
	2.1.1 Engine alignment 2-2

	3 Power take-off
	3.1 Torsional vibration calculation 3-1
	3.3 Power take-off, flywheel side 3-8

	4 Engine room ventilation
	5 Combustion air system
	5.1 General 5-1

	6 Exhaust gas system
	6.1 General 6-1

	7 Fuel system
	7.1 General 7-1
	7.2 Fuel, feed pump 7-1

	8 Engine cooling system
	8.1 General 8-1

	9 Lubrication system
	9.1 General 9-1
	9.2 Partial flow fine filter 9-2
	9.4 Pre-lubrication 9-3

	10 Speed adjustment
	11 Sound insulation and sound�damping
	11.1 General 11-1

	12 Electrical system
	12.1 Batteries 12-1

	13 Engine monitoring
	14 Maintenance requirements
	14.1 General 14-1
	14.2 Maintenance requirements 14-1

	15 Installations
	15.1 Installation checklist 15-1


	List of figures
	Fig. 1: Type 1013
	Fig. 2: Minimum spacing Type 1013
	Fig. 3: Type 1015
	Fig. 4: Minimum spacing Type 1015
	Fig. 5: Positioning and shape tolerances for elastic support
	Fig. 6: Measuring the angular deviations
	Fig. 7: Calculating the shim thickness
	Fig. 8: Measuring the centricity
	Fig. 9: Checking the flange parallelism
	Fig. 10: Measuring with free shaft ends
	Fig. 11: Floor supports for elastic engine bedding 1013
	Fig. 12: Floor supports for elastic engine bedding 1013
	Fig. 13: Floor supports for elastic engine bedding 1013
	Fig. 14: Floor supports 1015
	Fig. 15: Floor supports 1015
	Fig. 16: Floor supports 1015
	Fig. 17: For spring deflection see ill.18
	Fig. 18: Engine bedding for eleastic motor supports 1013 and 1015
	Fig. 19: Centre of gravity positions
	Fig. 20: Elastic systems BF 4 M 1013 M / C
	Fig. 21: Elastic systems BF 6 M 1013 M / C / P
	Fig. 22: BF 6 M 1015 M / MC
	Fig. 23: elastic system S J = 0.873 kgm· ( Without JZm )
	Fig. 24: BF 8 M 1015 MC
	Fig. 25: elastic system S J = 0.984 kgm· ( Without JZm )
	Fig. 26: Flywheels and SAE housing
	Fig. 27: Engine 1013, Flywheel set 9049
	Fig. 28: Engine 1013, Flywheel set 9050
	Fig. 29: Engine 1013, Flywheel set 9051
	Fig. 30: Engine 1013, Flywheel set 9052
	Fig. 31: Engine 1015, Flywheel set 9041
	Fig. 32: Engine 1015, Flywheel set 9042
	Fig. 33: Z-bending
	Fig. 34: W-bending
	Fig. 35: Radial power take-off on the coupling side (Free side)
	Fig. 36: * Calculation of power "F1 or F2, resp.," for V-belt drive:
	Fig. 37: Permitted supplementary bending moment (Radial power take- off, opposite coupling side) ...
	Fig. 38: Spacing, type 1015
	Fig. 39: Composition of forces
	Fig. 40: Bending moment BF6M1015M/C, Drive side
	Fig. 41: Angle counting drive side/flywheel side
	Fig. 42: Bending moment BF6M1015M/C, free side
	Fig. 43: Bending moment BF8M1015M/C, free side
	Fig. 44: Angle counting free side/front
	Fig. 45: Front power take-off 1013
	Fig. 46: Front power take-off 1015
	Fig. 47: Secondary outputs 1013
	Fig. 48: Secondary outputs A and B
	Fig. 49: Secondary output D
	Fig. 50: Connecting the pressure line
	Fig. 51: Delivery rate, air compressor 300 ccm
	Fig. 52: Power consumption, air compressor 300 ccm
	Fig. 53: Dimension diagram, BFM1013M/C
	Fig. 54: Performance data, ZF steering booster pump
	Fig. 55: Calculated values
	Fig. 56: Pressure definitions
	Fig. 57: Permitted operational pressure in [cm¸/k]
	Fig. 58: Permanent operational pressure
	Fig. 59: 8�ccm/revolution
	Fig. 60: 11�ccm/revolution
	Fig. 61: 16�ccm/revolution
	Fig. 62: 22.5�ccm/revolution
	Fig. 63: Untreated water pump 1013
	Fig. 64: Performance data untreated water pump F7B nPump = 1.297 x nEngine
	Fig. 65: Untreated water pump 1015
	Fig. 66: Performance data untreated water pump F95B nPump = 1.21 x nEngine
	Fig. 67: Types of engine room ventilation
	Fig. 68: Measuring the intake vacuum
	Fig. 69: Elbows, sleeves, hose band clamps
	Fig. 70: BF6M1015M/C Position and spacing of exhaust gas lines on engine. For spacing of 90˚ elbo...
	Fig. 71: BF8M1015MC Position and spacing of exhaust gas lines on engine. For spacing of 90˚ elbow...
	Fig. 72: Permissible exhaust gas back pressure for ship drive engines
	Fig. 73: Permissible exhaust gas back pressure for electric unit engines, drives for pumps, compr...
	Fig. 74: Measuring the exhaust gas back pressure
	Fig. 75: Hole for measuring the exhaust gas back pressure
	Fig. 76: Position for measuring the exhaust gas back pressure
	Fig. 77: Water inlet above the water line
	Fig. 78: Water infiltration protection
	Fig. 79: Diagram of exhaust gas line resistances
	Fig. 80: Fuel diagram BFM1013
	Fig. 81: Fuel diagram BFM1015
	Fig. 82: Fuel, intermediate tank
	Fig. 83: Fuel, closed circular pipeline
	Fig. 84: Fuel tank, high-positioned
	Fig. 85: Installation guide – Manual feed pump:
	Fig. 86: Connections for monitoring of jacketed injection lines BF 6 M 1015 M / C
	Fig. 87: Connections for monitoring of jacketed injection lines BF 8 M 1015 MC
	Fig. 88: Incorrect connection, metal pipes
	Fig. 89: Correct connection, metal pipes
	Fig. 90: Connections, BFM1013
	Fig. 91: Connections, BFM1015
	Fig. 92: Fuel connection
	Fig. 93: Fuel connection
	Fig. 94: Fuel routing
	Fig. 95: Fuel filter with moisture separator
	Fig. 96: Reversible fuel filtering
	Fig. 97: Flow diagram (with dual filter per side)
	Fig. 98: Fuel filtering
	Fig. 99: Compensator reservoir
	Fig. 100: Thermo-syphon cooler
	Fig. 101: Pressure loss in smooth water pipelines
	Fig. 102: Crimps and pipe joints
	Fig. 103: Elastic screwed pipes
	Fig. 104: BF6M1015M Keel cooling
	Fig. 105: BF6/8M1015MC Keel cooling
	Fig. 106: BF6M1015M Raw water cooling
	Fig. 107: BF6/8M1015MC Raw water cooling
	Fig. 108: Engine coolant circuit, direct heating
	Fig. 109: Engine coolant circuit, indirect heating
	Fig. 110: Heating connections 1013
	Fig. 111: Heating connections 1015
	Fig. 112: Heating connections 1015
	Fig. 113: Engine pre-warming 1013
	Fig. 114: Electric pre-warming unit for water
	Fig. 115: Engine and pre-warming unit
	Fig. 116: Reversible lubrication oil filter as example 1013
	Fig. 117: Speed adjustment 1013
	Fig. 118: Fine speed adjustment 1013
	Fig. 119: Bowden cable engine 1015
	Fig. 120: GAC regulator
	Fig. 121: GAC regulator, terminal strip
	Fig. 122: Diagram Starter 12V 3.1 kW single-phase, 24 V 4.0 kW single-phase
	Fig. 123: Diagram Starter 24 V 4 kW 2-phase, 24 V 5.4 / 6.6 kW 2-phase
	Fig. 124: Dimensioning of starter control cable
	Fig. 125: Diagram Generator 28V 55 / 80 A 2-phase
	Fig. 126: Terminal allocation of central plug connector
	Fig. 127: Pin utilization plug half panel
	Fig. 128: Electrical equipment version 1
	Fig. 129: RPM counter
	Fig. 130: Warning point selection
	Fig. 131: Customer - Engine
	Fig. 132: Control box
	Fig. 133: Instrument panel
	Fig. 134: Terminal strip in control box
	Fig. 135: Electrical equipment version 2
	Fig. 136: Entry of engine type in control box high line
	Fig. 137: Customer - Engine
	Fig. 138: Control box
	Fig. 139: Instrument panel A, B, C, and distribution box
	Fig. 140: Distribution box (for 2 or 3 panels per engine)
	Fig. 141: Connection cable
	Fig. 142: Code No. Type and application

	Tables
	Tab.1: Size when completed 1013
	Tab.2: Weight 1013
	Tab.3: Size when completed 1015
	Tab.4: Weight 1015
	Tab.5: Max. permitted tilt position in [degrees]
	Tab.6: Measuring the angular deviations
	Tab.7: Measuring the angular deviations
	Tab.8: Bedding allocation for elastic engine bedding (Marine)
	Tab.9: Firing angle BF6M1015 M / MC
	Tab.10: Firing angle BF8M1015 MC
	Tab.11: Power take-off, flywheel side
	Tab.12: Maximum permitted bending moment
	Tab.13: Spacing
	Tab.14: Front power take-off BF 4/6 M 1013 M/C/P for 4-screws fastening (also valid for 6-screws ...
	Tab.15: Mass moment of the individual attachments of radial power take- off (kgmm)
	Tab.16: Permitted rotating masses BFM 1015 M
	Tab.17: kW ratings based on nengine= 2300 min-1!
	Tab.18: Secondary outputs 1015
	Tab.19: Technical data, ZF steering booster pump
	Tab.20: Technical data, hydraulic pumps
	Tab.21: Secondary output PTO
	Tab.22: Pressure definitions
	Tab.23: Intake vacuum paper air filter Elektro-aggregate engines
	Tab.24: Combustion air quantity
	Tab.25: Performance table to determine A- and B- performance
	Tab.26: Performance table to determine A- and B- performance
	Tab.27: Tightening torques according to factory standard H�735
	Tab.28: Tightening torques according to factory standard H�3461
	Tab.29: Minimum diameter of intake line
	Tab.30: Exhaust gas volumes
	Tab.31: Exhaust gas temperatures
	Tab.32: Flow volume of the fuel pump [l/h]
	Tab.33: Pipe diameter is dependent on the pipe length
	Tab.34: Antifreeze agents approved by Deutz
	Tab.35: Engine fluid concentration
	Tab.36: Voltage potential of various materials
	Tab.37: Intake and delivery side
	Tab.38: Pipeline lengths
	Tab.39: Crimp
	Tab.40: Technical data for dimensioning of cooling systems
	Tab.41: Heat quantity to be dissipated
	Tab.42: Additional heat quantities to be dissipated for 1013 with charger air cooling
	Tab.43: Circulating amount of water in cooling circuit�
	Tab.44: Circulating amount of water in sea water circuit
	Tab.45: Engine fluid quantities
	Tab.46: Cooling capacity for ship gearbox, fresh water
	Tab.47: Cooling capacity for ship gearbox, raw water
	Tab.48: Permitted forces/moments at the adjustment lever stop
	Tab.49: Absorption materials
	Tab.50: Allocation of starters and batteries, and dimensioning of starter/battery cables
	Tab.51: Copper lead cross sections acc. to DIN ISO 6722 part 3, PVC insulation
	Tab.52: Explanation of descriptions in diagrams
	Tab.53: Generator temperatures
	Tab.54: System description monitoring panel 1, 2, or 3
	Tab.55: Monitoring limit values
	Formula 1: Vertical alignment, angular deviation
	Formula 2: Horizontal alignment, angular deviation
	Formula 3: Vertical alignment, parallel displacement
	Formula 4: Horizontal alignment, parallel displacement
	Formula 5: Bearing load at point A
	Formula 6: Bearing load at point B
	Formula 7: Overall centre of gravity / Drive centre of gravity
	Formula 8: Maximum permitted bending moment
	Formula 9: Force calculation
	Formula 10: Bending moment, drive side
	Formula 11: Bending moment, free side
	Formula 12: Engine torque
	Formula 13: Overall radiated heat
	Formula 14: Radiated engine heat
	Formula 15: Radiated generator heat
	Formula 16: Radiated heat of the auxiliary equipment
	Formula 17: Ventilation mass
	Formula 18: Service life, filter insert
	Formula 19: Minimum diameter D
	Formula 20: Exhaust gas volumes
	Formula 21: Cooling capacity, fresh water
	Formula 22: Cooling capacity, raw water
	Formula 23: Acustic principle
	Formula 24: Cable cross-section
	1 Installation planning
	1.1 Engine room
	Double engines



	1.1.1 Engine dimensions 1013
	Fig. 1: Type 1013
	Size when completed in [mm]
	A
	B
	C
	D
	E
	1219
	712
	916
	300
	616
	1219
	712
	916
	300
	616
	1483
	712
	961
	345
	616
	1483
	712
	961
	345
	616
	Tab. 1: Size when completed 1013

	Dry weight in [kg]
	Cooling with raw water
	Hull cooling
	560
	540
	580
	560
	730
	710
	760
	740
	Tab. 2: Weight 1013
	Fig. 2: Minimum spacing Type 1013



	1.1.2 Engine dimensions 1015
	Fig. 3: Type 1015
	Size when completed in [mm]
	A
	B
	C
	D
	E
	1205
	1305
	1021
	361
	660
	1480
	1305
	1021
	361
	660
	1673
	1305
	1021
	361
	660
	Tab. 3: Size when completed 1015

	Dry weight in [kg]
	Cooling with raw water
	Hull cooling
	1080
	1020
	1180
	1110
	1380
	1300
	Tab. 4: Weight 1015

	There must be sufficient free space around the engine for maintenance and repair work. The minimu...
	Fig. 4: Minimum spacing Type 1015


	1.2 Tilt
	Oil pan
	Oil capacity1) in�[l]
	Maximum tilt [degree] Flywheel on the side
	Maximum space below crank shaft (mm)
	Kit
	Tab. 5: Max. permitted tilt position in [degrees]
	1) Oil capacity of the oil pan (first filling with filer, 2…5 litres more)


	Example:

	1.3 Foundation
	Rigid Mounting
	Elastic Mounting
	Longitudinal beam
	Foundation plate
	Fig. 5: Positioning and shape tolerances for elastic support

	2 Engine installation
	2.1 Rigid Mounting
	Alignment bearing play
	Torsion of the hull


	2.1.1 Engine alignment
	Propeller system
	Elastic bedding
	Elastic coupling
	Alignment of engine and shafts
	Vertical alignment
	Horizontal alignment
	Flanged shaft

	2.1.2 Angular deviation
	Fig. 6: Measuring the angular deviations
	12 o’clock
	mm
	3 o’clock
	mm
	6 o’clock
	mm
	9 o’clock
	mm
	Tab. 6: Measuring the angular deviations

	Shim �thickness
	Fig. 7: Calculating the shim thickness
	Vertical alignment
	Formular1: Vertical alignment, angular deviation

	Horizontal alignment
	Formular2: Horizontal alignment, angular deviation



	2.1.3 Parallel displacement
	Driven shaft
	Outgoing shaft
	Fig. 8: Measuring the centricity

	Twist both shafts simultaneously, read the dial gauge every 90˚ during a full rotation, and enter...
	12 o’clock
	mm
	3 o’clock
	mm
	6 o’clock
	mm
	9 o’clock
	mm
	radial play (*)
	mm
	Tab. 7: Measuring the angular deviations

	Vertical alignment
	Formular3: Vertical alignment, parallel displacement

	Horizontal alignment
	Formular4: Horizontal alignment, parallel displacement


	Angularity between the shafts' lateral axes can also be examined when using a feeler gauge (1) fo...
	Fig. 9: Checking the flange parallelism
	Flange-less shafts
	Fig. 10: Measuring with free shaft ends

	Permissible dev�iations



	2.2 Elastic Mounting
	Flexible Mounts
	Foundations
	Fig. 11: Floor supports for elastic engine bedding 1013
	Fig. 12: Floor supports for elastic engine bedding 1013
	Fig. 13: Floor supports for elastic engine bedding 1013
	Fig. 14: Floor supports 1015
	Fig. 15: Floor supports 1015
	Fig. 16: Floor supports 1015
	Fig. 17: For spring deflection see ill.18
	BF4 M1013 (without drive)
	BF4 M1013 (with drive)
	BF6 M1013 (without drive)
	BF6 M1013 (with drive)
	BF6 M1015 (without drive)
	BF6 M1015 (with drive)
	BF8 M1015 (without drive)
	BF8 M1015 (with drive)
	Tab. 8: Bedding allocation for elastic engine bedding (Marine)
	Fig. 18: Engine bedding for eleastic motor supports 1013 and 1015



	Evenness of bearing� loads
	Fig. 19: Center of Gravity positions

	Bearing load
	Formular5: Bearing load at point A
	Formular6: Bearing load at point B
	Formular7: Overall centre of gravity / Drive centre of gravity
	Remark:
	3 Power take-off
	3.1 Torsional vibration calculation


	1013
	Fig. 20: Elastic systems BF 4 M 1013 M / C
	Fig. 21: Elastic systems BF 6 M 1013 M / C / P
	1015
	Fig. 22: BF 6 M 1015 M / MC
	Fig. 23: elastic system S J = 0.873 kgm· ( Without JZm )
	Tab. 9: Firing angle BF6M1015 M / MC
	Fig. 24: BF 8 M 1015 MC
	Fig. 25: elastic system S J = 0.984 kgm· ( Without JZm )

	Tab. 10: Firing angle BF8M1015 MC



	3.2 Coupling
	3.3 Power take-off, flywheel end
	3.3.1 Attachments to the engine
	Flywheel Mounting Dimentions
	Adapter box
	Tab. 11: Power take-off, flywheel side



	Marine Gear Mounting
	Fig. 26: Flywheels and SAE housing
	Formula 8: Maximum permitted bending moment
	800
	1300
	Tab. 12: Max bending moment on housing
	Fig. 27: Engine 1013, Flywheel SA 9049
	Fig. 28: Engine 1013, Flywheel SA 9050
	Fig. 29: Engine 1013, Flywheel SA 9051
	Fig. 30: Engine 1013, Flywheel SA 9052
	Fig. 31: Engine 1015, Flywheel SA 9041
	Fig. 32: Engine 1015, Flywheel SA 9042



	3.3.3 Installing universal shafts
	Fig. 33: Z-bending
	Fig. 34: W-bending

	3.3.4 Radial power take-off
	3.3.4.1 Engine 1013
	Fig. 35: Radial power take-off on the coupling side (Free side)
	Fig. 36: * Calculation of power "F1 or F2, resp.," for V-belt drive:
	Maximum permitted transverse force = 6000 N
	Fig. 37: Permitted supplementary bending moment (Radial power take-off, opposite coupling side) e...


	3.3.4.2 Engine 1015
	Fig. 38: Spacing, type 1015
	Spacing [mm]
	BF6M1015
	BF8M1015
	X2
	93.5
	93.5
	L3
	595.4
	759.5
	L1
	X1 + X2
	X3
	L2 + L3
	Tab. 13: Spacing


	Calculation of F1 and F2 for V-belt drive
	Fig. 39: Composition of forces
	Formula 9: Force calculation
	Formula 10: Bending moment, drive side
	Formula 11: Bending moment, free side

	Drive side
	Fig. 40: Bending moment BF6M1015M/C, Drive side
	Angular counting is achieved from the view of the radial power take-off, from the Z axis in a clo...
	Fig. 41: Angle counting drive side/flywheel side


	Free side
	Fig. 42: Bending moment BF6M1015M/C, free side
	Fig. 43: Bending moment BF8M1015M/C, free side
	Angular counting is achieved from the view of the radial power take-off, from the Z axis in a clo...
	Fig. 44: Angle counting free side/front





	3.4 Front PTO's
	3.4.1 Axial PTO's
	1013
	Fig. 45: Front power take-off 1013
	Tab. 14: Front power take-off BF 4/6 M 1013 M/C/P for 4-screws fastening (also valid for 6-screws...
	9168, 9169
	9168, 9169
	9164, 9167, 9185
	9164, 9167, 9185
	9164, 9167, 9185
	Tab. 15: Mass moment of the individual attachments of radial power take-off (kgmm)


	1015
	Fig. 46: Front power take-off 1015


	3.4.2 Permitted Moment of Inertias
	Engine side connected parts
	BF6M 1015
	BF8M 1015 M / MC
	at a maximum permitted moment of inertia of the flywheel and primary coupling component on the fl...

	£�3.5�kgm·
	£�3.0�kgm·
	Torsional vibration damper
	Rubber damper
	without turbulence plate
	with turbulence plates
	Engine speed [rpm]
	permitted mass moment of inertia I perm. [kgm·]
	Available moment of inertia I [kgm·]
	for system-side output parts on the “free engine side” *)
	Tab. 16: Permitted rotating masses BFM 1015 M




	3.5 Auxilliary Drives
	3.5.1 Aux drives 1013M
	3.5.1.1 Engine 1013
	Fig. 47: Secondary outputs 1013
	Secondary output
	20
	64.5
	Tab. 17: kW ratings based on nengine= 2300 min-1!




	Remark
	1. Maximum power take-off only applies to the individual output. If the other outputs are affecte...
	2. Direction of rotation is defined as viewed facing the shaft end of the pump.
	3. The specified power is applicable at an engine speed of n = 2300 rpm.
	4. Transmission represents "Crankshaft�:�Secondary output".
	Secondary output A
	a) 2 hole flange, SAE-A/shaft 9T-16/32 DP (for 30�kW)
	b) 2 hole flange SAE-B/shaft 13T-16/32DP as per SAE J 733c (for 50�kW)
	c) Bosch screwed-through design KHD, fit 50Ø, external spline as per DIN 5482 B 17x4 (for 30 kW) ...
	d) Bosch screwed-through design DEUTZ, fit 50Ø, taper 1:5 with adapter (max. 20�kW)

	Secondary output B
	Secondary output C

	3.5.1.2 Auxillary Drives 1015M
	Fig. 48: Aux PTO's "A" and "B"
	Fig. 49: Aux PTO "D"
	Secondary output
	Tab. 18: Secondary outputs 1015

	Note on PTO  A and B:
	Secondary output D:
	Formula 12: Engine torque



	3.5.2 Air compressor
	Technical data
	3.5.2.1 Line connections
	Intake conduit (1)
	Pressure conduit (2)
	Fig. 50: Connecting the pressure line


	Vibrations
	Back pressure
	Continuous temperature
	Running time
	Coolant line
	Compressed oil line
	Control line
	3.5.2.2 Pressure regulation

	3.5.2.3 Volumetric capacity and power consumption
	Fig. 51: Delivery rate, air compressor 300 ccm
	Fig. 52: Power consumption, air compressor 300 ccm

	3.5.2.4 Dimension diagram, BFM1013M/C
	Fig. 53: Dimension diagram, BFM1013M/C

	3.5.2.5 ZF Steering booster pump
	Tab. 19: Technical data, ZF steering booster pump
	Fig. 54: Performance data, ZF steering booster pump



	3.5.3 Hydraulic pumps
	3.5.3.1 Technical data
	Tab. 20: Technical data, hydraulic pumps

	3.5.3.2 Calculated values
	Fig. 55: Calculated values
	Secondary output PTO
	a
	a
	dw
	A
	123˚
	53
	101
	B
	267˚
	D
	359˚
	Tab. 21: Secondary output PTO


	3.5.3.3 Operating data
	Fig. 56: Pressure definitions
	Tab. 22: Pressure definitions


	3.5.3.4 Characteristic curves
	Fig. 57: Permitted operational pressure in [cm¸/k]
	Fig. 58: Permanent operational pressure
	Fig. 59: 8�ccm/revolution
	Fig. 60: 11�ccm/revolution
	Fig. 61: 16�ccm/revolution
	Fig. 62: 22.5�ccm/revolution


	3.5.4 Raw Water pumps
	3.5.4.1 Engine 1013
	Fig. 63: Untreated water pump 1013
	Fig. 64: Performance data untreated water pump F7B nPump = 1.297 x nEngine

	3.5.4.2 Engine 1015
	Fig. 65: Untreated water pump 1015
	Fig. 66: Performance data untreated water pump F95B nPump = 1.21 x nEngine
	4 Engine room ventilation
	1. Combustion air requirement of the engine, if this is taken from the engine room. This air is t...
	2. Air requirement to dissipate the heat resulting from the convection and radiation of the engin...
	3. Air requirement for other users, such�as compressors, which can, in�general, be neglected due ...




	4.1 Engine Room ventilation
	4.1.1 Overall radiated heat
	Formula 13: Overall radiated heat

	4.1.2 Radiated engine heat
	Formula 14: Radiated engine heat

	4.1.3 Radiated generator heat
	Formula 15: Radiated generator heat
	4.1.4 Radiated heat of the auxiliary equipment
	Formula 16: Radiated heat of the auxiliary equipment
	Further sources of radiated heat


	4.1.5 Ventilation quantities
	Formula 17: Ventilation mass


	4.2 Installation notes for ventilating the engine �room
	Fig. 67: Types of engine room ventilation
	4.2.1 Additional installation notes for using engines in fast ships
	Salt drag-in
	5 Combustion air system
	5.1 General
	1. Only fresh air may be used as combustion air. This must be taken from dust-free, unheated surr...
	2. Combustion air lines should have a sufficiently large cross-section, so that the flow resistan...
	3. The intake line between air filter and engine (the so-called clear air side) must be reliably ...
	4. Selecting the type of filter and the size of the filter is to be done according to the operati...




	5.2 Combustion Air  Restriction 
	5.2.1 Maximum permitted intake vacuum
	Prior to the paper air filter
	After the paper �air filter

	Intake vacuum paper air filter
	Pressure
	[mbar]
	appr. [mmWS]
	50
	500
	15
	150
	65
	650
	Tab. 23: Intake vacuum paper air filter Elektro-aggregate engines



	5.2.2 Measuring the intake vacuum
	Fig. 68: Measuring the intake vacuum
	5.2.3 Monitoring the intake vacuum
	Switching points



	5.3 Combustion Air filter systems
	5.3.1 Dry air filter (paper air filter)
	Paper quality

	5.3.2 General instructions

	5.4 Combustion air flow rates
	5.4.1 Laboratory service life for paper air filters
	5.4.2 Required information for air filter dimensioning
	Specifications for the filter
	Engine side specification

	Determining the operating hours:
	Formula 18: Service life, filter insert
	Combustion air volume in [m¸/h] / [m¸/min] at 25�˚C and 100�kPa and speed in [rpm]
	2300
	2100
	1900
	1800
	1500
	470/7.8
	420/7.0
	360/6.0
	340/5.7
	290/4.8
	500/8.3
	450/7.5
	400/6.7
	370/6.2
	300/5.0
	–
	–
	–
	380/6.3
	310/5.2
	560/9.3
	510/8.5
	480/8.0
	400/6.7
	340/5.7
	590/9.8
	530/8.8
	450/7.5
	410/6.8
	360/6.0
	–
	–
	–
	430/7.2
	400/6.7
	760/12.7
	680/11.3
	600/10.0
	560/9.3
	430/7.0
	770/12.8
	700/11.7
	630/10.5
	570/9.5
	460/7.7
	–
	–
	–
	550/9.2
	480/8.0
	860/14.3
	780/13.0
	670/11.2
	660/11.0
	500/8.3
	950/15.8
	840/14.0
	730/12.2
	720/12.0
	540/9.0
	–
	–
	–
	740/12.3
	560/9.3
	920/15.3
	820/13.7
	700/11.7
	720/12.0
	520/8.7
	1020/17.0
	950/15.8
	840/14.0
	780/13.0
	620/10.3
	–
	–
	–
	–
	–
	–
	1250/20.8
	1200/20.0
	1000/16.7
	850/14.2
	–
	1350/22.5
	1230/20.5
	1150/19.2
	900/15.0
	–
	–
	–
	1150/19.2
	900/15.0
	–
	1400/23.3
	1350/22.5
	1150/19.2
	900/15.0
	–
	1760/29.3
	1550/25.8
	1300/21.7
	1050/17.5
	–
	–
	–
	1410/23.5
	1120/18.7
	–
	2200/36.7
	2000/33.3
	1800/30.0
	1300/21.7
	–
	2800/46.7
	2520/42.0
	2200/36.7
	1550/25.8
	–
	–
	–
	2220/37.0
	1630/27.2
	Tab. 24: Combustion air quantity



	A - Performances in [kW]
	Tab. 25: Performance table to determine A- and B- performance
	B - Performances in [kW]
	Tab. 26: Performance table to determine A- and B- performance



	5.5 Combustion air Piping
	5.5.1 General
	5.5.2 Pipes
	5.5.3 Corrugated hoses
	5.5.3.1 DEUTZ factory standard H 3482, part 1
	5.5.4 Rubber sleeves

	5.5.5 Rubber moulded parts
	5.5.5.1 DEUTZ delivery regulation 0161 0093 US 8039-35

	5.5.6 Hose band clamps
	Factory standard H�735
	Band width [mm]
	Tightening torque [Nm]
	15
	4
	20
	12
	25
	30
	Tab. 27: Tightening torques according to factory standard H�735



	Factory standard H�3461
	Clamp diameter [mm]
	Tightening torque [Nm]
	from
	to
	without intermediate textile layer
	with intermediate textile layer
	8
	18
	2
	2
	18
	30
	3
	3
	30
	48
	4
	4
	48
	78
	4
	5
	78
	108
	4
	5
	108
	158
	4
	6
	Tab. 28: Tightening torques according to factory standard H�3461



	Hose band clamps may only be produced from non-rusting steel and must have a stamped band without...
	Fig. 69: Elbows, sleeves, hose band clamps


	5.5.7 Clean air line ducts
	5.5.8 Layout of combustion air lines
	1. The measurable line length before and after the air filter up to the turbocharger.
	2. An addition of 1000�mm calculated line length per 90˚ elbow, if it is favourable to flow, i.�e...
	3. An addition of 500�mm calculated line length per 45˚ elbow, if it is favourable to flow, or an...
	4. An addition for each piece of corrugated hose of the length of the corrugated hose (double len...

	The recommended value for the minimum diameter of the intake lines of turbo- charged engines can ...
	Calculated surrogate length [m]
	Factor f [cm·/kW] for determining the necessary minimum pipe diameter D for turbo-charged engines...
	0.57
	0.64
	0.76
	0.90
	1.00
	Tab. 29: Minimum diameter of intake line
	Formula 19: Minimum diameter D


	6 Exhaust gas system
	6.1 General
	Overall resistance
	Fig. 70: BF6M1015M/C Position and spacing of exhaust gas lines on engine For spacing of 90˚ elbow...
	Fig. 71: BF8M1015MC Position and spacing of exhaust gas lines on engine For spacing of 90˚ elbow ...






	6.2 Exhaust System Back pressure 
	Permissible exhaust gas back pressure
	Exhaust silencer only
	Overall exhaust gas system (incl. exhaust silencer)
	Engine
	[mbar]
	[mmWs]
	[mbar]
	approx. [mmWs]
	1013
	57
	570
	75
	750
	1015
	57
	570
	75
	750
	Fig. 72: Permissible exhaust gas back pressure for ship drive engines


	Exhaust silencer only
	Overall exhaust gas system (incl. exhaust silencer)
	Engine
	[mbar]
	[mmWs]
	[mbar]
	approx. [mmWs]
	1013
	20
	200
	30
	300
	1015
	57
	570
	75
	750
	Fig. 73: Permissible exhaust gas back pressure for electric unit engines, drives for pumps, compr...




	6.3 Dimensioning exhaust gas lines
	Exhaust gas volumes in [m¸/h] at full load and speed in [rpm]
	2300
	2100
	1900
	1800
	1500
	1170
	1120
	960
	930
	775
	1210
	1140
	1000
	1000
	890
	–
	–
	–
	1000
	890
	1300
	1230
	1130
	1100
	880
	1390
	1300
	1220
	1160
	900
	–
	–
	–
	1170
	950
	1840
	1660
	1500
	1420
	1140
	1950
	1750
	1650
	1560
	1230
	–
	–
	–
	1560
	1350
	2040
	1980
	1750
	1650
	1430
	2170
	2030
	1950
	1870
	1650
	–
	–
	–
	2000
	1770
	2290
	2220
	1960
	1840
	1570
	2440
	2280
	2160
	2050
	1850
	–
	–
	–
	–
	–
	–
	3080
	2950
	2430
	1970
	3470
	3240
	2950
	2150
	–
	–
	–
	2950
	2150
	–
	3440
	3130
	2670
	2100
	4420
	3760
	3150
	2580
	–
	–
	–
	3490
	2840
	–
	5410
	4850
	4460
	3180
	7290
	5410
	4850
	3810
	–
	–
	–
	5500
	4100
	Tab. 30: Exhaust gas volumes
	Formula 20: Exhaust gas volumes


	Max. exhaust gas temperatures in [˚C] at full load and speed in [rpm]
	2300
	2100
	1900
	1800
	1500
	310
	340
	350
	360
	400
	360
	370
	380
	400
	450
	–
	–
	–
	410
	460
	335
	345
	360
	370
	410
	350
	360
	380
	390
	450
	–
	–
	–
	400
	445
	350
	360
	365
	400
	450
	370
	380
	410
	420
	480
	–
	–
	–
	430
	480
	340
	350
	370
	390
	430
	360
	370
	390
	410
	460
	–
	–
	–
	430
	480
	380
	400
	410
	420
	450
	370
	380
	400
	420
	500
	–
	–
	–
	420
	470
	–
	390
	390
	380
	380
	420
	430
	430
	440
	–
	–
	–
	430
	440
	–
	400
	380
	380
	415
	450
	410
	410
	440
	–
	–
	–
	425
	450
	–
	340
	350
	360
	390
	370
	370
	390
	420
	–
	–
	–
	390
	435
	Tab. 31: Exhaust gas temperatures



	6.4 Exhaust gas back pressure measurement
	Fig. 74: Measuring the exhaust gas back pressure
	Remark
	Exhaust gas measuring position
	Fig. 75: Hole for measuring the exhaust gas back pressure
	Fig. 76: Position for measuring the exhaust gas back pressure

	Measuring the back pressure


	6.5 Elastic exhaust Couplings
	Compensators (Corrugated pipes)
	1. It must be remembered when installing corrugated pipes that these are installed directly after...
	2. The installation must be executed under tensile pre-stress, i.�e., pre- stressing the corrugat...
	3. The threaded companion flange joint is designed with a loose flange that can be rotated, so th...
	4. Limit the stress only to bending. Corrugated pipes are air-tight.


	6.6 "Wet" exhaust gas lines (Mixing vessel)
	Outlet
	Mixing vessel
	Double-walled pipe
	Fig. 77: Water inlet above the water line

	The sea water line can be connected directly to the double-walled exhaust gas line (mixing vessel...

	6.7 Water infiltration protection
	Fig. 78: Water infiltration protection
	Long exhaust gas lines
	Short exhaust gas lines

	6.8 Exhaust Gas Piping Insulation
	6.9 Exhaust Gas Particulate Filter
	Material
	Installation
	1. Because of their construction, DEUTZ particle filters are excellent exhaust silencers. The dam...
	2. Particle filters are available in various sizes and match certain engine sizes to maintain the...
	3. Particle filters are to be positioned stress-free in the equipment or chassis. If necessary, t...
	4. The line connection from the engine exhaust gas collection pipe to the particle filter must ha...
	5. End pipes after the particle filter are to kept as short as possible �because of the exhaust g...
	6. For particle filter systems with automatic regeneration (DPFS), the position of the exhaust ga...
	7. The installation position of the particle filter with automatic regeneration (DPFS) can be any...
	8. The installation location for control electronics should be away from the engine, dry, protect...
	9. The particle filter and control electronics must be set up to be easily maintained.


	6.10 Caculating exhaust gas piping resistances for turbo-charged engines
	Fig. 79: Diagram of exhaust gas line resistances
	Example: BF6M1015M/C
	7 Fuel system
	7.1 General
	7.2 Fuel, feed pump
	Allocation of fuel tank / feed pump
	2300 min -1
	600+100
	2100 min -1
	550+100
	210
	350
	1800 min -1
	440+100
	200
	320
	1500 min -1
	400+50
	190
	300
	Tab. 32: Flow volume of the fuel pump [l/h]





	1013
	Fig. 80: Fuel diagram BFM1013

	1015
	Fig. 81: Fuel diagram BFM1015

	7.2.1 Intermediate tank/Day service tank
	Fig. 82: Fuel, intermediate tank

	7.2.2 Closed circular pipeline
	Fig. 83: Fuel, closed circular pipeline
	For highly positioned fuel tanks or intermediate tanks, the upper edge of the tank must not be mo...
	The nozzle leakage oil lines must be placed separately into the tank ceiling if this can not be a...
	Remark:
	Fig. 84: Fuel tank, high-positioned




	7.3 Fuel lines
	Steel pipe
	Intake line
	Engine
	Pipe length [m]
	Pipe inner diameter [mm]
	1013
	£ 2
	10
	£ 6
	12
	£ 10
	13
	£ 15
	14
	£ 25
	16

	1015
	£ 3
	8
	£ 6
	10
	£ 15
	12
	£ 25
	14
	Tab. 33: Pipe diameter is dependent on the pipe length



	Manual feed pump
	Fig. 85: Installation guide – Manual feed pump:

	Fuel return�line
	Jacketed injection lines

	Connections for monitoring of jacketed injection lines
	Fig. 86: Connections for monitoring of jacketed injection lines BF 6 M 1015 M / C
	Fig. 87: Connections for monitoring of jacketed injection lines BF 8 M 1015 MC

	7.3.1 Fuel connection
	7.3.1.1 Metal pipes
	Incorrect
	Fig. 88: Incorrect connection, metal pipes

	Correct
	Fig. 89: Correct connection, metal pipes


	7.3.1.2 Fuel connection, engine 1013
	Fig. 90: Connections, BFM1013
	1. Fuel feed pump
	2. Connection fuel supply line
	3. Connection fuel return line
	4. Possible connection for a leakage pipe of jacketed injection lines M 10 x 1

	7.3.1.3 Fuel connection, engine 1015
	Fig. 91: Connections, BFM1015
	Fig. 92: Fuel connection
	Fig. 93: Fuel connection



	7.4 Fuel heating, fuel cooler
	Cooler size

	7.5 Fuel tank
	Venting
	Sediment drain
	Level monitoring
	Degassing
	Fig. 94: Fuel routing


	7.6 Fuel filtering
	Water trap
	Fig. 95: Fuel filter with moisture separator
	Fig. 96: Reversible fuel filtering
	Fig. 97: Flow diagram (with dual filter per side)
	Fig. 98: Fuel filtering

	8 Engine cooling system
	8.1 General


	8.2 Coolant
	8.2.1 Range of application and purpose
	8.2.2 Water quality
	8.2.3 Protectant (concentrate)
	Additional requirements
	Cooling system protective agents for high-speed DEUTZ engines
	Tab. 34: Antifreeze agents approved by Deutz

	Corrosion characteristics
	a) Glassware Test ASTM�D�1384-80
	b) Heat transfer test ASTM�D�4340-84
	c) Simulated Service ASTM�D�2570

	8.2.4 Coolant preparation
	Cooling protectant
	Water
	max. 45%
	55%
	min. 35%
	65%
	Tab. 35: Engine fluid concentration




	8.3 Cooling systems
	8.3.1 Fresh water cooler for keel cooling
	8.3.1.1 Compensator reservoir
	1. Collecting the coolantwith air coming out of the venting lines
	2. Accommodation of volume expansion due to the warming of the coolant
	3. Compensation for, and display of any leaks in the coolant system
	4. To ensure the static pressure on the intake side of the circulation pump via the compensation ...
	Fig. 99: Compensator reservoir



	8.3.2 Types of cooling
	8.3.2.1 Thermo-syphon cooling
	Fig. 100: Thermo-syphon cooler

	The thermo-syphon cooler is not flowed against by outboard water. The pipe bundle is always mount...
	8.3.2.2 Ship hull cooler

	8.3.2.3 Pipe cooler
	8.3.2.4 Plate coolers


	8.3.3 Cooling with raw water
	8.3.3.1 Raw water filter
	8.3.3.2 Raw water pump
	8.3.3.3 Raw water lines
	Material
	Alternatives
	Not permitted

	8.3.3.4 Corrosion
	Voltage potential [V]
	– 1.10
	– 0.75
	– 0.70
	– 0.70
	– 0.55
	– 0.45
	– 0.26
	– 0.25
	– 0.20
	– 0.15
	Tab. 36: Voltage potential of various materials


	Danger of corrosion



	8.4 Piping, Coolong Systems
	8.4.1 Line dimensioning
	Circulating water circuit
	Sea water circuit
	Raw water
	Intake side
	Delivery side
	–0.2�bar
	1.0�bar
	–0.2�bar
	2.0�bar
	Tab. 37: Intake and delivery side




	The specific pipeline resistances correlated with the volumetric capacities and the rated pipe wi...
	Fig. 101: Pressure loss in smooth water pipelines

	From the following table, equivalent pipeline lengths can be found in [m] for valves and fittings:
	25
	50
	65
	80
	100
	125
	150
	200
	300
	400
	500
	600
	3
	5.9
	8
	10
	13
	16
	19
	26
	39
	52
	65
	79
	0.2
	0.4
	0.6
	0.8
	1.1
	1.4
	1.9
	2.9
	5.6
	8.9
	13
	17.4
	1
	2.3
	3.4
	4.5
	6.4
	8.9
	12
	18
	34
	54
	77
	105
	0.5
	1.2
	1.5
	1.8
	2.2
	2.9
	3.7
	5.4
	9.2
	14
	18
	22.4
	2
	4.1
	5.5
	6.8
	8.5
	10
	11
	13
	16
	18
	20
	22
	3
	7.5
	11
	14
	20
	28
	37
	57
	108
	173
	250
	336
	3.5
	7.2
	10
	13
	17
	23
	31
	49
	95
	148
	207
	276
	0.3
	0.7
	0.9
	1.2
	1.5
	1.9
	2.3
	3.2
	5.7
	8.6
	12
	15.7
	0.5
	1.1
	1.4
	4.7
	2.2
	2.8
	3.5
	5
	8.5
	13
	18
	23.7
	0.8
	2.4
	3.4
	4.5
	6.3
	8.9
	12
	18
	34
	53
	74
	97
	3
	5.4
	7.5
	9
	11
	14
	18
	26
	48
	77
	111
	146
	Tab. 38: Pipeline lengths

	Example
	1. From the nomogram follows at the crossing point "Fluid flow/Pipe diameter” the flow velocity v...
	2. From the table, it follows for a pipe bend (90˚-cast elbow) with rated width 32 mm, an equival...
	3. Entire surrogate length for 7-pipe bends: 7 x 1.2�m = 8.4�m.
	4. Overall calculated pipeline length: 8.4�m + 4.5�m = 12.9�m.
	5. Flow resistance: Dp = 51 x 21.9/100 = 6.5�mWS = 0.65�bar
	6. Dp > ppermitted, thus execute a new calculation with rated width 50.


	8.4.2 Pipeline designs
	Fig. 102: Crimps and pipe joints
	a in [mm]
	4
	6
	6
	12…22
	25
	28…80
	d2 + 1
	d2 + 1
	d2 +2
	Tab. 39: Crimp
	Fig. 103: Elastic screwed pipes



	To represent elastic pipelines, sleeve combinations can also be used according to the previous fi...
	8.4.3 Line routing
	Attention




	8.5 Designing cooling systems
	1013M
	1015M
	8.5.1 Technical specifications
	BF4M1013M/C
	BF6M1013M/C
	BF6M1015M
	BF6M1015M/C
	BF8M1015M/C
	Warning Shut-off
	105 113
	105 113
	103 108
	103 108
	103 108
	max. engine exit temp. to cooler [˚C]
	Tab. 40: Technical data for dimensioning of cooling systems
	Fig. 104: BF6M1015M Keel cooling
	Fig. 105: BF6/8M1015MC Keel cooling
	Fig. 106: BF6M1015M Raw water cooling
	Fig. 107: BF6/8M1015MC Raw water cooling




	8.5.2 Heat quantity to be dissipated
	Heat quantity to be dissipated in cooling water in [kW] at full load and speed in [rpm]
	2300
	2100
	1900
	1800
	1500
	70
	68
	64
	61
	52
	84
	81
	76
	69
	60
	–
	–
	–
	70
	67
	86
	78
	71
	68
	61
	101
	91
	82
	83
	73
	–
	–
	–
	86
	78
	108
	98
	88
	85
	76
	127
	114
	103
	100
	91
	–
	–
	–
	105
	101
	130
	115
	106
	103
	91
	–
	–
	–
	–
	–
	–
	–
	–
	124
	115
	144
	128
	116
	111
	100
	171
	152
	136
	132
	111
	–
	–
	–
	–
	–
	–
	176
	168
	158
	141
	–
	197
	190
	180
	160
	–
	–
	–
	180
	160
	–
	275
	260
	240
	220
	–
	360
	310
	290
	260
	–
	–
	–
	315
	280
	–
	375
	350
	330
	290
	–
	480
	410
	385
	340
	–
	–
	–
	425
	370
	Tab. 41: Heat quantity to be dissipated



	8.5.3 Additional heat quantities to be dissipated for 1013 with charger air cooling
	Separately in the charger air system, the additional heat quantities to be dissipated in [kW] at ...
	2300
	2100
	1900
	1800
	1500
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–
	26
	25
	23
	22
	19
	30
	29
	28
	25
	23
	–
	–
	–
	26
	24
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–
	36
	35
	32
	30
	27
	–
	–
	–
	–
	–
	–
	–
	–
	37
	34
	43
	42
	39
	37
	30
	52
	48
	44
	40
	34
	–
	–
	–
	–
	–
	Tab. 42: Additional heat quantities to be dissipated for 1013 with charger air cooling



	8.5.4 Circulating amount of water in cooling circuit
	Circulating amount of water in cooling circuit with sea water cooling or keel cooling in [l/min] ...
	2300
	2100
	1900
	1800
	1500
	170
	155
	145
	140
	120
	170
	155
	145
	140
	120
	170
	155
	145
	140
	120
	170
	155
	145
	140
	120
	170
	155
	145
	140
	120
	–
	120
	109
	103
	86
	–
	120
	109
	103
	86
	–
	150
	135
	130
	110
	Tab. 43: Circulating amount of water in cooling circuit�


	8.5.5 Circulating amount of water in sea water cicuit or charge air circuit
	Circulating amount of water in sea water circuit in [l/min] at full load and speed in [rpm]
	2300
	2100
	1900
	1800
	1500
	160
	145
	135
	130
	110
	160
	145
	135
	130
	110
	160
	145
	135
	130
	110
	160
	145
	135
	130
	110
	–
	–
	–
	–
	–
	–
	350
	320
	300
	250
	–
	350
	320
	300
	250
	–
	500
	450
	430
	360
	Tab. 44: Circulating amount of water in sea water circuit





	8.6 Cabin Heating
	8.6.1 Direct heating
	Connecting up the heat exchanger for heating to the engine cooling system is shown in the followi...
	Fig. 108: Engine coolant circuit, direct heating

	The engine fluid quantities at maximum rated speed are listed below for heating systems.
	Engine
	Max. engine fluid quantities for heating in [l/min]
	Min. resistance of the heating system in [bar]
	Engine rated speed in [rpm]
	18
	1.1
	2300
	40
	2100
	50
	2100
	Tab. 45: Engine fluid quantities



	8.6.2 Indirect heating
	Fig. 109: Engine coolant circuit, indirect heating

	8.6.3 Heating connections
	Fig. 110: Heating connections 1013
	Fig. 111: Heating connections 1015
	Fig. 112: Heating connections 1015

	8.6.4 Heat exchanger for heating
	8.6.5 Auxiliary heating
	1015



	8.7 Engine pre-heating
	8.7.1 Engine 1013
	Fig. 113: Engine pre-warming 1013

	8.7.2 Engine 1015
	8.7.2.1 IKL-pre-warming unit
	Function
	Fig. 114: Electric pre-warming unit for water
	Fig. 115: Engine and pre-warming unit




	8.8 Gear oil cooling
	8.8.1 Cooling with raw water
	8.8.2 Keel cooling
	8.8.2.1 1013
	8.8.2.2 1015

	Cooling capacity Fresh water
	Engine power Peng
	Cooling capacity Fresh water Pg
	Fresh water throughput (cp = 1.0 Wh/kgK)
	Engine
	in [kW]
	in [kW]
	in [kcal/h]
	in [l/min] at 60/75 ˚C
	118
	4.4
	3805
	4.9
	195
	7.3
	6288
	8.1
	330
	12.4
	10641
	13.8
	440
	16.5
	14187
	18.3
	Tab. 46: Cooling capacity for ship gearbox, fresh water
	Formula 21: Cooling capacity, fresh water


	Cooling capacity Raw water
	Engine power Peng
	Cooling capacity Raw water Pg
	Raw water throughput (cp = 1.0 Wh/kgK)
	Engine
	in [kW]
	in [kW]
	in [kcal/h]
	in [l/min] at 60/75 ˚C
	118
	7.1
	6088
	2.7
	195
	11.7
	10060
	4.4
	330
	19.8
	17025
	7.5
	440
	26.4
	22700
	10.0
	Tab. 47: Cooling capacity for ship gearbox, raw water
	Formula 22: Cooling capacity, raw water



	9 Lubrication system
	9.1 General
	Standard filter reversible dual filter
	Attention!
	All hose connectors are of identical thread! When disconnecting hoses, e.g. for lowering the engi...
	Fig. 116: Reversible lubrication oil filter as example 1013



	9.2 Partial flow fine filter



	9.3 remarking the oil loil dipstick for inclined engine mounting
	9.4 Pre-lubrication
	10 Speed adjustment
	Engine
	Moment on the speed adjustment lever in [Nm]
	Moment on the shut-off lever in [Nm]
	5.0
	1.5
	5.0
	5.0
	Tab. 48: Permitted forces/moments at the adjustment lever stop




	10.1 1013
	10.1.1 Throttle control layout (Propulsion engines)
	Fig. 117: Speed adjustment 1013

	10.1.2 Throttle Control Layout  (Aux./Gen.)
	Fig. 118: Fine speed adjustment 1013


	10.2 1015
	10.2.1 Large-scale speed adjustment range (Main drive)
	Fig. 119: Bowden cable engine 1015

	10.2.2 Small speed adjustment range (Aggregate)
	10.2.2.1 Control unit
	Fig. 120: GAC regulator


	The control unit's terminal strip is provided with 14 terminals, labeled with letters A thr. P.
	1) A - B Actuator, 12 V or 24 V design.
	2) C - D RPM sensor (Pick Up)
	3) E - F Power supply. Install a fuse of 8 A in the + lead.
	4) G - H - J RPM potentiometer
	5) K - L Switch open: Motor runs isochron (P degree 0) Switch closed: Motor runs at P degree (Dro...
	6) G - M Switch open: Motor runs at nominal RPM Switch closed: Motor idles at low speed. The swit...
	7) N Connection (Aux) for auxiliary modules (load distribution, LDA)
	8) P Power supply for auxiliary modules (10 V output)
	Fig. 121: GAC regulator, terminal strip

	10.2.2.2 RPM sensor, excessive speed protection, and actuator

	10.2.2.3 Cable routing
	11 Sound insulation and sound�damping
	11.1 General



	11.2 Noise Attenuation
	11.3 Niose absorption
	Formula 23: Acustic principle

	11.4 Noise  Absorbsion Materials
	Sound insulation
	Sound absorption
	Sound isolation
	For the insulation of vibrations, e.�g., of the floor of operator cabins, mats made of jute felt ...
	Tab. 49: Absorption materials


	11.5 Additional measures for enclosing the engine
	12 Electrical system
	12.1 Batteries


	12.2 Dimensioning the cables between starter and battery
	i
	12.2.1 Minimum cross section corresponding to cable heat rise
	Formula 24: Cable cross-section

	12.2.2 Required nominal cross section corresponding to total resistance
	Calculation of internal battery resistance:
	Calculation of cable resistance:
	Tab. 51: Copper lead cross sections acc. to DIN ISO 6722 part 3, PVC insulation

	Calculation of transition resistances:
	Example:
	a) Calculation of minimum cross section:
	c) Result:



	12.3 Starter
	Fig. 122: Diagram Starter 12V 3.1 kW single-phase, 24 V 4.0 kW single-phase
	Fig. 123: Diagram Starter 24 V 4 kW 2-phase, 24 V 5.4 / 6.6 kW 2-phase
	Tab. 52: Explanation of descriptions in diagrams

	12.4 Starter and starter lock relay wiring sizing
	12.4.1 Dimensioning of control line to starter (Battery - Start switch - Terminal 50)
	Fig. 124: Dimensioning of starter control cable

	12.4.2 Start block relay

	12.5 Alternators
	Max. housing temperature in [˚C]
	Cooling air temperature in [˚C]
	+80 *
	–
	–
	Tab. 53: Generator temperatures
	Fig. 125: Diagram Generator 28V 55 / 80 A 2-phase




	12.6 Dimensioning various cable cross-sections
	12.6.1 Lead dimensioning for heat rise
	12.6.2 Lead dimensioning for voltage decay

	12.7 AC generators
	12.8 Shutdown Solenoid
	Allocation of batteries and dimensioning of starter battery cables leading to various starters
	88 110 143 176* 210*
	395 450 570 790* 700*
	660 750 950 1320* 1160*
	1150 1150 1250 1480 1325
	3.1 - 4.7 3.1 - 4.7 3.1 - 4.7 3.1 - 4.7 3.1 - 4.7
	66 88 110 170 210*
	300 395 450 600 700*
	500 660 750 1000 1160*
	940 1050 1100 1100 1100
	8.4 - 12.0 8.4 - 12.0 8.4 - 12.0 8.4 - 12.0 8.4 - 12.0
	0.0 - 1.0 0.0 - 3.5 1.0 - 4.4 2.8 - 6.2 3.5 - 6.9
	88 110 143 170* 210*
	395 450 570 600* 700*
	660 750 950 1000* 1160*
	1520 1620 1760
	6.8 - 9.0 6.8 - 9.0 6.8 - 9.0 6.8 - 9.0 6.8 - 9.0
	110 143 176 210*
	450 570 790 700*
	750 950 1320 1160*
	1600 1750 2000
	5.2 - 8.4 5.2 - 8.4 5.2 - 8.4 5.2 - 8.4
	Tab. 50: Allocation of starters and batteries, and dimensioning of starter/battery cables

	13 Engine monitoring

	13.1 Monitoring via Deutz Instrument Panels
	Panel 1
	Panel 2
	Panel 3
	Adjusted value
	Tab. 54: System description monitoring panel 1, 2, or 3

	Depending on panel type the sensors are incorporated in the engine, and wired to a central plug c...
	Fig. 126: Terminal allocation of central plug connector

	A cable harness 2 m long is furnished for connection of the engine control box, including the cor...
	Fig. 127: Pin utilization plug half panel

	13.1.1 Panel 1
	Fig. 128: Electrical equipment version 1
	Adjustment of pulse number on RPM counter:
	Fig. 129: RPM counter

	Entry of warning point
	Fig. 130: Warning point selection

	Diagrams Panel 1
	Fig. 131: Customer - Engine
	Fig. 132: Control box
	Fig. 133: Instrument panel
	Fig. 134: Terminal strip in control box


	13.1.2 Panel 2 and 3
	Fig. 135: Electrical equipment version 2
	These panels are applicable up to:
	Fig. 136: Entry of engine type in control box high line

	Diagrams panel 2 and 3
	Fig. 137: Customer - Engine
	Fig. 138: Control box
	Fig. 139: Instrument panel A, B, C, and distribution box
	Fig. 140: Distribution box (for 2 or 3 panels per engine)
	Fig. 141: Connection cable

	Explanations of designations in diagrams
	Fig. 142: Code No. Type and application



	13.2 Monitoring via aftermarket panels 
	Tab. 55: Monitoring limit values
	1. The coolant level of the compensation tank is monitored by a level sensor for triggering motor...
	2. On engines with mixing vessel after ATL the exhaust gas temperature must always be monitored b...

	14 Maintenance requirements
	14.1 General
	14.2 Maintenance requirements

	15 Installations
	15.1 Installation checklist


	15.2 Calculation of torsional vibration
	15.3 Connection dimensions
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