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CALIFORNIA
Proposition 65 Warning

Diesel engine exhaust and some of its
constituents are known to the State of
California to cause cancer, birth

defects, and other reproductive harm.




IMPORTANT

To reduce the chance of personal injury and/or property damage, the following instructions
must be carefully observed. Proper service and repair are important to the safety of the service
technician and the safe, reliable operation of the engine.

If part replacement is necessary, the part must be replaced with one of the same part number or
with an equivalent part number. Do not use a replacement part of lesser quality. The service
procedures recommended and described in this manual are effective methods of performing
repair. Some of these procedures require the use of specially designed tools. Accordingly, anyone
who intends to use a replacement part, procedure or tool that is not recommended, must first
determine that neither personal safety nor the safe operation of the engine will be jeopardized by
the replacement part, procedure or tool selected.

It is important to note that this manual contains various “Cautions” and “Notices” that must be
carefully observed in order to reduce the risk of personal injury during repair, or the possibility
that improper repair may damage the engine or render it unsafe. It is also important to understand
that these “Cautions” and “Notices™ are not exhaustive, because it is impossible to warn personnel
of the possible hazardous consequences that might result from failure to follow these instructions.




ATTENTION

This document is a guideline for qualified personnel. |t contains
recommendations of Detroit Diesel Corporation for the DDC engines
covered by this document. DDC makes no representations or warranties
regarding the information contained in this document.
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These Safety Instructions must be read and followed by any persons operating or carrying
out maintenance on the engine.

A-1 - BASIC SAFETY PRECAUTIONS

The following cautions must be observed by the operator of the unit in which this engine is
installed and/or by those performing basic engine preventive maintenance. Failure to read and
heed these cautions and exercise reasonable care for personal safety and the safety of others when
operating the unit or performing basic engine preventive maintenance may result in injury as
well as engine and/or unit damage.

A-2—- CORRECT USE

The engine is intended solely for the application specified in the contract. Any other use is
considered improper. The manufacturer will accept no liability for any resultant damage. The
responsibility is borne by the user alone.

Correct use also includes observation of and compliance with the maintenance instructions.
A-3 - PERSONNEL REQUIREMENTS
Service on the engine must be carried out only by trained personnel.

A-4 - MODIFICATIONS OR CONVERSIONS

Maedifications made by the customer to the engine may affect safety. No modifications or
conversions should be implemented without prior consent from Detroit Diesel product support
personnel.

Liability will not be accepted for damage resulting from unauthorized modifications.
A-5—- ORGANIZATIONAL MEASURES

The Series 4000 C & I Engine Operator’s Guide (6SE4009) must be made available to the
equipment user. It must be kept at hand near the engine and accessible to the operating and
maintenance personnel at all times.

The operator should become familiar with the contents of this manual before operating the engine
or carrying out the maintenance procedures.

A-6 — AUXILIARY MATERIALS

Fluids and lubricants must be kept in properly designated containers., When using fluids,
lubricants and other chemical substances, follow the safety instructions applicable to the product.
Take special care when using hot and caustic materials.

All Information subject to change withoul notice.
6SE4009 0003 Copyright © 2000 DETROIT DIESEL CORPORATION 3



A - SAFETY INSTRUCTIONS

a CAUTION:

To avoid injury from fire, contain and eliminate leaks of
flammable fluids as they occur. Failure to eliminate leaks
could result in fire.

Use only fluids and lubricants that have been tested and approved by DDC and are listed in

Engine Service Guide and Filter Requirements, DDC/MTU Series 2000, MTU/DDC Series 4000
(7SE273).

A-7 — SPARE PARTS

Spare parts must at least satisfy performance requirements specified by the manufacturer. This is
guaranteed when original components are used.

A-8 — WORKING CLOTHES

Safe work clothing fits and is in good condition. Work shoes are sturdy and rough-soled. Bare
feet, sandals or sneakers are not acceptable footwear when adjusting and/or servicing an engine.

a CAUTION:

To avoid injury when working near or on an operating
engine, remove loose items of clothing, jewelry, tie back or
contain long hair that could be caught in any moving part
causing injury.

A-9 — TRANSPORT

Lift the engine only with the lifting eye brackets provided. Use only the transport and lifting
equipment approved by DDC. The engine must only be transported in the installation position.

AN information subject lo change without notice.
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A-10 — ENGINE OPERATION

Follow the safety procedures in this section when in the engine room.

a CAUTION:

To avoid injury from loud noise, wear ear protectors when
the engine is running.

The engine room must be well-ventilated.

a CAUTION:

To avoid injury from inhaling engine exhaust, always
operate the engine in a well-ventilated area. Engine
exhaust is toxic.

Immediately clean up any spills.

a CAUTION:

To avoid injury from contact with the contaminates in used
engine oil, wear protective gloves and apron.

Inadequate protection of electrical components can lead to electric shocks and serious injuries.

a CAUTION:

To avoid injury from electrical shock, do not touch battery
terminals, alternator terminals, or wiring cables while the
engine is operating.

AN information subject to change without notica,
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A - SAFETY INSTRUCTIONS

A-11 - MAINTENANCE AND REPAIR

Compliance with maintenance specifications is an important safety factor.

a CAUTION:

To avoid injury from accidental engine startup while

servicing the engine, disconnect/disable the starting
system.

Persons not involved in the maintenance procedures must keep clear.

Never attempt to rectify faults or carry out repairs if you do not have the special tools required.
Check power tools before using.

a CAUTION:

To avoid injury, do not use defective portable power tools.
Check for frayed cords prior to use. Ensure all electric tools
are grounded. Using defective electrical equipment can
cause severe injury. Improper use of electrical equipment
can result in electrical shock, fire, or explosion under
certain conditions which may cause severe injury.

Before starting work, relieve pressure in systems and high pressure lines which are to be opened.

a CAUTION:

To avoid injury from penetrating fluids, do not put your
hands in front of fluid under pressure. Fluids under
pressure can penetrate skin and clothing.

The cooling system fill pressure cap must not be opened until the engine has cooled. Allow
pressure to escape before removing the cap.

Al irformation subject i change withoul notice.
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a CAUTION:

To avoid injury from the expulsion of hot coolant, never
remove the cooling system pressure cap while the engine is
at operating temperature. Remove the cap slowly to relieve
pressure. Wear adequate protective clothing (face shield or
safety goggles, rubber gloves, apron, and boots).

Take special care when draining hot fluids to avoid risk of injury. Drain the fluids into a suitable
container and wipe up any spillages.

a CAUTION:

To avoid injury, take special care when draining hot fluids.
Drain the fluids into a suitable container and wipe up any
spillages.

When changing engine oil or working on the fuel system, ensure that the engine room is

adequately ventilated.
a CAUTION:

To avoid injury from flying debris when using compressed
air, wear adequate eye protection (face shield or safety
goggles) and do not exceed 40 psi (276 kPa) air pressure.

When working with compressed air, always wear protective goggles.

a CAUTION:

To avoid injury from flying debris, wear a face shield or
goggles when pressurizing the charge cooler system.

When working with liquid nitrogen, always wear protective clothing.

All information subject to change without nofice.
6SE4009 0002 Copyright © 2000 DETROIT DIESEL CORPORATION 7



A - SAFETY INSTRUCTIONS

CAUTION:

To avoid injury from freezing or suffocation when using
liquid nitrogen, wear a face shield and protective clothing
and work in a well-ventilated area.

Al information subject lo change without rotice.
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Use suitable ladders and work platforms when working high on the engine. Ensure components
are placed on stable surfaces.

Do not place tools on the battery.

a CAUTION:

To avoid injury from battery explosion or contact with
battery acid, work in a well-ventilated area, wear protective
clothing, and avoid sparks or flames near the battery.
Always establish correct polarity before connecting cables
to the battery or battery circuit. If you come in contact with
battery acid:

O Flush your skin with water.

O Apply baking soda or lime to help neutralize the acid.
0 Flush your eyes with water.

O Get medical attention immediately.

Before connecting the cable to the battery, check battery polarity.

a CAUTION:

To avoid injury from electrical shock, follow OEM furnished
operating instructions prior to usage.

Before barring the engine, make sure that nobody is standing in the danger zone. After working
on the engine, check that all guards have been reinstalled and that all tools and loose components
have been removed from the engine.

All information subject to change without notice.
GSE4009 0003 Copyright © 2000 DETROIT DIESEL CORPORATION 9



A - SAFETY INSTRUCTIONS

A-12 — ENVIRONMENTAL PROTECTION

Dispose of used fluids and lubricants and filters in accordance with local environmental
regulations.

Manipulation of the injection or control system can influence the engine performance and exhaust
emissions. As a result, compliance with environmental regulations may no longer be guaranteed.

A-13 — FIRE PREVENTION

Fix any fuel or oil leaks immediately

A CAUTION:

To avoid injury from fire, contain and eliminate leaks of
flammable fluids as they occur. Failure to eliminate leaks
could result in fire.

a CAUTION:

To avoid injury from fire, check for fuel or oil leaks before
welding or carrying an open flame near the engine.

All informatfion subyset to changs withouwt notica.
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a CAUTION:

To avoid injury from flames, explosion, and toxicants when

using ether, the following precautions must be taken:

Do not smoke when servicing ether system.

Work in well-ventilated area.

Do not work near open flames, pilot flames {gas or oil

heaters), or sparks.

Do not weld or carry an open flame near the ether

system if you smell ether or otherwise suspect a leak.

Always wear goggles when testing.

If fluid enters the eyes or if fumes irritate the eyes, wash

eyes with large quantities of clean water for 15 minutes.

A physician, preferably an eye specialist, should be

contacted.

0 Contents of cylinder are under pressure. Store
cylinders in a cool dry area. Do not incinerate, puncture
or attempt to remove cores from cylinders.

o0 O oOoOodg

Before welding, clean with a noncombustible fluid.

a CAUTION:

To avoid injury from fire caused by heated diesel-fuel
vapors:

L1 Keep those people who are not directly involved in
servicing away from the engine.

Stop the engine immediately if a fuel leak is detected.
Do not allow open flames or smoke when working on
an operating engine.

Wear adequate protective clothing (face shield,
insulated gloves and apron, etc.).

To prevent a buildup of potentially volatile vapors, keep
the engine area well ventilated during operation.
Diesel fuel is relatively harmless at ambient temperatures.

o O OO

AN informmation subject i chiange withaut notice.
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A - SAFETY INSTRUCTIONS

A CAUTION:

To avoid injury from fire, check for fuel or oil leaks before
welding or carrying an open flame near the engine.

Welding work must not be carried out on pipes and components containing oil.

a CAUTION:

To avoid injury, never mix gasoline with diesel fuel. There is
increased risk of fire when gasoline is added to diesel fuel.

Never mix gasoline with diesel fuel.

When starting the engine with an external power source, connect the ground lead last and remove
it first. To avoid sparks in the vicinity of the battery, connect the ground lead from the external
power source to the ground lead of the engine or to the ground terminal of the starter.

Always keep a fire extinguisher at hand for the appropriate fire hazard conditions, and learn
how to operate it.

All infarmation subject to changs without notice.
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A-14 — WARNING SIGNS

Before putting the engine into service and before working on the engine, read and follow all
warning signs. Do not paint on warning signs. Replace illegible signs.

A-15 - SAFETY INSTRUCTIONS IN THE TEXT

Section "F" of this Publication contains especially emphasized safety instructions in accordance
with the American standard ANSI Z535, which begin with one of the following signal words
according to the degree of danger:

a CAUTION:

This is a CAUTION. The contents contain information and
directions that must be followed to avoid injury.

NOTICE:

This is a NOTICE. The contents warn of conditions that can
cause damage to the machinery.

Al information subject to change without notice.
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SERIES 40008712/ 16V C & I AND GENSETS OPERATOR GUIDE

B-1- ENGINE LAYOUT

See Figure 1 for the front view of the Series 4000 12V engine.

10

37a13

High Pressure Fuel Pump
Alternator Drive

Low Temp Coolant {LTC) Thermostat
Trunnion Mount

. Oil Coolers

. Centrifugal Oil Filter

. Turbocharger (4)

N - S S

. Crankcase Breathers

Figure 1 Front View, 12V Engine

11.
12.
13.
14,
15,

Charge Air Cooler
Intake Manifold
DDEC ECMs

Fuel Filters

Air Compressor

Qil Filter Cartridges

Accessory Drive

AN information subject fp change without notice.
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B - PRODUCT SUMMARY

See Figure 2 for the back view of the Series 4000 12V engine.
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37816

1. Flywheel Housing 16. Low Temp Water Pump

2. Flywheel 11. Alternator Drive

3. Charge Air Cooler Intake 12. High Temp Water Pump Drive
4. Air Inlet 13. Intake Manifold

5. Crankcase Breathers 14. Dipstick

6. Exhaust Cutlet 15. Qil Pan

7. Centrifugal Qil Fitter 16. Qil Filler Tube

8. Charge Air Coolant Line 17. Cylinder Head Rocker Cover
9. High Temp Thermostat Housing

Figure 2 Back View 12V Engine

Al information subject to change without nolice.
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SERIES 40008/ 12/16V C & I AND GENSETS OPERATOR GUIDE

B-2- ENGINE MODEL DESIGNATION

For the key to engine model designation for the 8V, 12V and 16V engines, refer to Table 1.
Example of a Series 4000 engine model number is T1237K16, for the DDC model numbering
format:

Series Cylinders Application R°'a.;‘_;°p'; and v::isait?:n s"";ﬂ::b“::’de'
Position 1 Position 2, 3 Position 4 Position 5 Pasition 6 Position 7, 8
T - 4000 08 0 - Incomplete 0-LH K - DDEC lil, IV ] 00 - Basic

12 2 - Marine 1-LA
16 é;r::gtustrial and T
4 - Power Base 3-LC

5 - Generator 4-LD

5- RA

6-RB

7 - RC

8 - RF

9-RH

Table 1 DDC Model Numbering Format

Al information subject fo change without notice.
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B - PRODUCT SUMMARY

B-3— ENGINE SIDE AND CYLINDER DESIGNATIONS

Engine sides are always designated as viewed from the driving end.
The left bank of cylinders is marked "A" and the right bank "B" (as per DIN ISO 1204).
Each cylinder bank is numbered consecutively from No. 1, starting at the driving end of the engine.

Other components and assemblies are also numbered consecutively starting with No. 1 at the
driving end. See Figure 3.

GEAR CASE

FLYWHEEL
END

33869

Figure 3 Cylinder Designations, 12V Engine

Afl informalion subject io change without notics.
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SERIES 4000 87 12/ 16V C & [ AND GENSETS OPERATOR GUIDE

B-4— MAIN ENGINE DIMENSIONS

See Figure 4 for the main dimension measurements; dimensions are listed in Table 2.

A
>
h J

B—»

‘+——— ) ————— ™

I I,
—»{ T e

t— D -
34150
A - Overall Length D - Engine Length to Flange-mounting Surface
B - Overall Width E - Crankshaft CL to Oil Pan Bottom
C - Overall Height F - Crankshaft CL to Engine Mount
Figure 4 Main Engine Dimensions
Dimensions av 12V 16 V
Lenath - A 2066 mm 2537.7 mm 3008 mm
9 81.41n. 99.91 in. 118.43 in.
. 1594 mm 1610.7 mm 1626 mm
Width - B 62.8 in. 63.41 in. 64.01 in.
. 1737 mm 22531 mm 1985 mm
Height - C 68.4 in. 88.94 in. 78.15 in.
1984.8 mm 2730 mm
To flange surface - D N/A 78.14 in. 107.48 in.
, . 625 mm 625 mm
Centerline to ¢il pan bottom - E N/A 24.61 in. 54.60 in.
. . 337 mm 337 mm
Centerline to engine mount - F N/A 13.97 in. 13.97 in.
Table 2 Main Engine Dimensions

All information subject to change without notice.
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B - PRODUCT SUMMARY

The general engine specifications for the Series 4000 8, 12 and 16V engine are listed on sheet 2 of
the performance curves and may be found at the end of this book. Consult a DDC distributor for
updates. Specifications do change with product modification.

B-5 - ENGINE INCLINATIONS

The permissible inclinations for the Series 4000 engines are listed in Table 3.

Inclinations with Standard OQil Pan av 12v 16V
L.ongitudinal, driving end down, permanent N/A 15 degrees max 12 degrees max
Longitudinal, free end down, permanent N/A 5 degrees max 12 degrees max
Transverse, permanent N/A 22.5 degrees max 22.5 degrees max

Inclinations with Deeper

Qil Pan

Longitudinal, driving end down, permanent —

15 degrees max

Longitudinal, free end down, permanent —

13.5 degrees max

Transverse, permanent -

22.5 degrees max

Table 3 Engine Inclinations

22

Al information subject to change withou! notice.
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SERIES 40008712/ 16V C & I AND GENSETS OPERATOR GUIDE

B-6 — GENERAL ENGINE SPECIFICATIONS

The general engine specifications for the Series 4000 8V, 12V and 16V engine are listed on shect
2 of the performance curves and may be found at the end of this book. Specifications do change
with product modification. Consult a DDC distributor for updates.

Listed in Table 4 are the available construction and industrial curves:

Engine Rated Power. Peak Torque . Curve Number
bhp (kW) @ r/min Ibft (N-m) @ r/min

12v 1600 (1194) @ 1800 5602(7595) @ 1500 5;32223229‘:51 page 132
12v 1725 (1286) @ 1900 5151 (6983) @ 1500 :;1223-,3;33 1";599 134
12v 1875 (1398) @ 1900 5613 (7610) @ 1500 g:ezisssagi f:?e 136
12v 2025 (1510) @ 1900 6047 (8199) @ 1500 g:ezlisasagi page 138
12V 2950 (1679) @1950 6300 (8542) @1650 gﬁ;lis"ss;gl’ ff?e 140
16V 2300 (1715) @ 1900 6870 (9314) @ 1500 g:;gfiza’-ii;]tt,1 Egge 142
16V 2500 (1864) @ 19800 7486 (10150) @ 1500 E:;EGQ‘??;O:H i:ge 144
16V 2700 (2013) @ 1900 8064 (10933) @ 1500 E:;gﬁzi?'f;i-gﬂeﬁ=1 Page 146
16V 3000 {2238) @ 1950 8400 (11389) @ 1650 g:;l?:"’;gz 19239 148

* Petroleum Hydro-Frac

Performance curves are subject to change without notice.

Table 4 Available Construction and Industrial Power Curves

Aff information subject to changs without notice.
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B - PRODUCT SUMMARY

Listed in Table 5 are the available genset curves:

Continuous
Standby Power Prime Power

Engine . . Power Curve Number
bhp (kW) @ r/min | bhp kW) @ r/min bhp (kW) @ r/min

E4-T125-32-1, page 150
Gheet 2 , page 151

12v 2200(1640) @ 1800 | 2000 {1490) @ 1800 | 1500(1120) @ 1800 | 3 20 2 ° Pl o)
Sheet 4 , page 153
E4-T125-32-3 , page 154
1
12v 1965 (1465) @ 1500 | 1785 (1330) @ 1500 | 1470 (1095) @ 1500 | —reet2, page 155

Sheet 3, page 156
Sheet 4 , page 157
E4-T125-32-2, page 158
12V 1850 (1380) @ 1800 | 1680 {1255) @ 1800 Sheet 2 , page 159
Sheet 3, page 160
E4-T125-32-4 , page 162
12y 1615 (1205) @ 1500 | 1440 (1070) @ 1500 Sheet 2, page 163
Sheet 3, page 164

E4-T165-32-1 , page 166
Sheet 2 , page 167

16V 2935 (2190) @1800 | 2670 (1990) @1800 2000 (1495} @ 1800 Sheet 3 , page 168
Sheet 4 , page 169
E4-T165-32-3 , page 170
Sheet 2 , page 171

16v 2600 (1940} @ 1500 | 2360 (1760) @ 1500 1845 (1450) @ 1500

Sheet 3, page 172
Sheet 4, page 173

E4-T165-32-2, page 174
168V 2550 (1900) @ 1800 | 2320 (1730) @ 1800 Sheet 2 , page 175
Sheet 3, page 176

E4-T165-32-4, page 177
16V 2260 (1686) @ 1500 | 2055 (1533) @ 1500 Sheet 2, page 178
Shest 3, page 179
E4-T165-32-6, page 181
2935 (2190) @ Sheet 2, page 182
1800 t/min 2670 {1990) @ 1800 2000 (1495} @ 1800 Sheet 3, page 183

Sheet 4, page 184

16V

Performance curves are subject {o change without notice.

Table 5 Available Genset Performance Curves

Al information subjact to changs without notice.
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SERIES 40008 /12 7 16V C & I AND GENSETS OPERATOR GUIDE

B-7 — TIMING DATA

See Figure 5 for valve timing with valve clearance adjusted.

34188

1 - Inlet valve opens; crank angle 426 degrees before TDC.

2 - Inlet valve closes; crank angle £6.6 degrees after BDC.

3 - Exhaust valve opens; crank angle 57.6 degrees before BDC.
4 - Exhaust valve closes; crank angle 30.4 degrees after TDC.
5 - Overlap; crank angle 73 degrees.

6 - Start of delivery; map based.

{ — TDC (top dead center)

il -— BDC (bottorn dead center)

Figure 5 Valve Timing, Valve Clearance Adjusied

Firing Order

3V: N/A

12V: A1-B2-A5-B4-A3-Bl-A6-B5-A2-B3-A4-B6

16V: Al -A7-B4-B6-A4-B8-A2-A8-B3-B5-A3-A5-B2-A26-B1-B7

Al informalion subject to change without nolice,
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B - PRODUCT SUMMARY

B-8 — VALVE CLEARANCES

Listed in Table 6 are the valve clearances with engine cold, 20°C (68°F).

nlet 0.20 mm (0.008 in.)
Exhaust .50 mm {0.02 in.)
Table 6 Valve Clearance

B-9 - OIL CAPACITY

Oil capacity is listed in Table 7. All quantities are approximate.

[ v 1 12v 18V

Oil capacity, oil pan
To lower mark on il dipstick N/A :fa? 3Lga|) :59[? 2Lga|)
To upper mark on dipstick N/A :(25020 8Lgal) :(a;(? 8Lga;)
Total capacity
For initfal fil N/A (27605 gLaI) (2765 gLal)

) 25 L 215 L
For oil change N/A {56.8 gal) {56.8 gal)

Table 7 Qil Capacity

26
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C — OPERATING INSTRUCTIONS

Section
C-1
C-2
C-3
C-4
C-5
C-6
C-7
C-8
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Initial Operation .. ....
Operational Checks -—— Maintenance Procedures
Engine Shutdown .. ..

After-Shutdown SarviCes .. ... i i i it i ia st iarrans

Qut-of-Service Period
Engine Transportation
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Aflf imforrnation subject o change without notice.
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SERIES 4000 8/ 12 716V C & I AND GENSETS OPERATOR GUIDE

C-1 - OPERATING INSTRUCTIONS - INTRODUCTION

Low operating and maintenance costs as well as operational reliability and availability depend
on maintenance and servicing being carried out in compliance with our specifications and
instructions.

It is essential that:

Trained personnel be employed.

Suitable tools be used.

Fluids and lubricants used should be those specified by DDC publication OQil, Fuel, and
Filter Requirements, DDC/MTU Series 2000, MTU/DDC Series 4000 (7SE273).

Only MTU/DDC oil filters, P/N: 23550401, should be used. Certain aftermarket filters do
not meet MTU/DDC requirements for filtration and/or flow.

The maintenance tasks be carried out as per the MTU/DDC Maintenance Schedule;

refer to section D-2.

O O Oy

Our Product Support Service is available at all times should assistance be needed.
Prior to engine start-up it must be determined whether start-up is:

1 After a short, scheduled operational shutdown
LJ  After an extended out-of-service period
L1 Initial start-up of a new engine

Accordingly the Before-Operation Services are subdivided into:

(1 BI1 - Before-Operation Services after a short, scheduled operational shutdown
L] B2 - Before-Operation Services after an extended operational shutdown (exceeding 1 week)
[J B3 - Before-Operation Services before initial start-up of a new or preserved engine

Correct engine installation and alignment according to MTU / DDC regulations are basic
requirements for initial engine start-up.

Prior to engine shutdown it must be determined whether shutdown is for:

L1 A short, scheduled operational shutdown
0J  An extended out-of-service period

If the engine malfunctions, a decision must be made to either:

0 Shut down the engine
O Continue engine operation for a short period, using emergency measures, until the fault
can be rectified

NOTE:
The section numbers on the following pages refer to Section F of this manuai.

NOTE:
These operating instructions may include components which are not installed on your
engine; these may be disregarded.

AN information subject io change without natice.
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C - OPERATING INSTRUCTIONS

C-2-

BEFORE-OPERATION SERVICES

The tasks to be performed for before-operation services B1, B2, and B3 and the numbers of the
sections containing task descriptions are listed in Table 8.

device is removedtit

Section Task Description B1 B2 B3

Refer {o F-38 Air filter Check contamination indicator* X x X
Reter to F-46 Engine il Check level X X X
Refer to F-56 Engine coolant Check level X X X
Refer to F-62 Engine coolant Preheattt X X X
Refer to F-65 Charge air coolant Check leveltt

Refer to F-86 Fuet Check supply X X X
Refer to F-92 DDEC Switch ON X X b
Reler io F-3 Rurning gear Bar engine manually X X
Refer to F-25 Fuel H.P. pump Check weep hole for obstructions X X
Refer to F-82 :::ic:;asr;i;:; Er;?;::dthat guards are correctly X x
Refer to F-92 DDEC g::;;::"”gﬁe’;: ;’Z‘;"my and X x
Refer to G-1 SR;:::;\;&I from Carry out before-operation services X
Refer to F-30 Fuel system Check levelti X
Refer to F-37 Afr system Ensura that cover plates are removed X
Refer to F-40 Exhaust system Ensure that cover plates are removed X
Refer to F-46 Engine oil Fill system X
Refer to F-55 SE;SE:;: coolant Fill system X
Refer to F-82 Preheater Switch ONtt X
Refer to F-63 g;g:gs} Coofant Check vent line for obstructionsti X
Refer to F-64 Charge air coolant Fill systemtt X
Reter to F-67 g::;? air coolant Check vent line for obstructionsti X
Refer to F-92 DDEC Switch ON X
i Crankshaft Ensure transportation locking «

* 8V procedure
112V procedure
18V procedure

Table 8

Before-Operation Procedures

30

Alf information subject i change without notice.
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SERIES 40008/ 12/ 16V C & 1 AND GENSETS OPERATOR GUIDE

C-3- [INITIAL OPERATION

The tasks to be performed for initial operation and the numbers of the sections containing task
descriptions are listed in Table 9.

Section Task Description

- Carry out before-operation services

Crank engine:

L] after st start-up
_ L] after engine oil change

Refer to F-4 Engine . e

L] after engine oil filter change

L1 after extended out-of-service period (exceeding 1

month)

Refer to F-5 Engine Start engine
Refer to F-6 Engine operation Carry out warm-up procedure
Refer to F-7 Engine operation Check speed
Reter o F-8 Engine operation Check pressures {(where gages are installed)
Refer to F-9 Engine operation Check temperatures {(where gages are installed)
Refer to F-10 Engine operation Check running noises
Refer to F-11 Engine operation Check engine and external pipelines for leaks

On initial start-up of a new or preserved engine or after a W6 overhaul,
the following additional tasks must be preformed:

Reter to F-21 Valve gear Check oil suppiytt

Refer to F-43 Engine test run Check exhaust overpressure
Refer to F-37 Engine test run Check intake depressiontt
Refer to F-92 DDEC Switch OFF

112V procedure
116V procedure

Table 9 Initial Engine Operation Procedures

Al informalion subject to changs without notice.
6SE4009 0003 Copyright € 2000 DETROIT DIESEL CORPORATION 31



C - OPERATING INSTRUCTIONS

C-4 — OPERATIONAL CHECKS — MAINTENANCE PROCEDURES
Carry out tasks specified in Maintenance Schedule. Refer to section D.
C-5 - ENGINE SHUTDOWN

The tasks to be performed for engine shutdown and the numbers of the sections containing task
descriptions are listed in Table 10.

Section Task Description

Refer to F-12 Engine Shut down engine

Table 10  Engine Shutdown Procedures

All informetion subject fo change without notice.
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SERIES 4000 8/ 12/ 16V C & 1 AND GENSETS OPERATOR GUIDE

C-6 - AFTER-SHUTDOWN SERVICES

The tasks to be performed after engine shutdown and the numbers of the sections containing task
description are listed in Table 11.

Section Task Description

Reter to F-46 Engine oil Check level

Drain - Only when freezing temperatures are expected and the
engine is to remain out of service for an extended period and:
(1 the coolant has no antifreeze additive
(1 the engine room cannot be heated
L] the coolant temperature cannot be maintained at a
Refer to F-58 Engine coolant suitable level
[J the antifreeze concentration is insufficient for the engine
room temperature
[J  or with an antifresze concentration of 50% and at an
engine room temperature below -40°C, if the antifregze
additive conforms to specifications, refer to 7SE273
Drain - Only when freezing temperatures are expected and the
engine is to remain out of service for an extended period and:
(1 the coolant has no antifreeze additive
[J  the engine room cannot be heated
[0 the coolant temperature cannot be maintained at a
Refer to F-66 Charge air coclant suitable level
[0 the antifreeze concentration is insufficient for the engine
room temperature
(1  or with an antifreeze concentration of 50% and at an
engine room temperature below -40°C, if the antifreeze
additive conforms to specifications, refer to 75E273

Refer to F-86 Fuel supply Close supply line
Refer to F-92 DDEC Switch QFF

Table 11 After Engine Shutdown Procedures

All information subyset fo change without notice.
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C - OPERATING INSTRUCTIONS

C-7 - OUT-OF-SERVICE PERIOD

H the engine ts to rematin out of service for a period exceeding two weeks, seal the engine air
and exhaust systems.

If the engine is to remain out-of-service for more than three months, store and preserve the
engine as described. Refer to section G.

C-8 — ENGINE TRANSPORTATION

Before transporting the engine, the transportation locking devtces for the crankshaft must be
installed. The engine must only be lifted using the lifting eves provided.

All information subject to change without notice.
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D - MAINTENANCE SCHEDULE

Section
D-1
b-2
D-3
D-4
D-5
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Maintenance System .........
Application Group ............

Maintenance Frequency Table
Preventive Maintenance ltems
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All information subject fo chiange withou! notice.
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SERIES 40008712 /16V C & I AND GENSETS OPERATOR GUIDE

D-1 - INTRODUCTION

Low operating and maintenance costs as well as operational reliability and availability depend
on maintenance and servicing being carried out in compliance with our specifications and
instructions.

The overail system, of which the engine is an integral part, must be maintained in a manner that
ensures trouble free engine operation. This maintenance will ensure that:

Sufficient fuel is available

Combustion air is dry and clean (prevents hydrostatic lock)

Trained personnel are employed

Suitable tools are used

Detroit Diesel approved replacement parts are used

Fluids and lubricants used per DDC publication Qil, Fuel, and Filter Requirements,
DDC/MTU Series 2000, MTU/DDC Series 4000 (7SE273)

Contact the local distributor for technical service.

D-2—- MAINTENANCE SYSTEM

Oooooo

The DDC maintenance system utilizes the preventive maintenance concept. Preventive
maintenance procedures allow advanced planning. To facilitate the detection of possible leaks
and prevent subsequent damage, keep the machinery clean and in serviceable condition at all
times. Protect rubber and synthetic parts from oil and fuel, never treat with organic detergents.
Wipe with a dry cloth only.

The DDC maintenance concept features the W1 to W6 maintenance levels as listed in Table 12.

Maintenance Level Description
W1 Operational Checks.
50 Hour Inspection Listed in Table 15

Periodic maintenance services to be performed during out-of-service

Wa, WS and W4 periods without the need for engine disassembly.

W5 Partial engine disassembly required.

Wé Major overhaul. Complete ehgine disassembly required.

Table 12 Maintenance Level

The maintenance level structure and timing are based on operational experience. The time
intervals have been structured to ensure correct engine operation until the next scheduled
maintenance level. Particular operating conditions may require altering the maintenance schedule
to compensate accordingly.

AW information subject fo change without nofice.
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D - MAINTENANCE SCHEDULE

NOTE:

The section numbers in the maintenance schedules refer to groups and subgroups in

Section F

NOTE:

Disregard the maintenance schedule for components not installed on your engine.

D-3 - APPLICATION GROUP

The application group for the Series 4000 construction and industrial engine are: heavy vehicles
and heavy-duty machinery. Refer to Detroit Diesel Sales and Application information for a full
description of application guidelines,

D-4 — MAINTENANCE FREQUENCY TABLE

The maintenance level and the frequency of use for the Series 4000 construction and industrial
engine are listed in Table 13,

Maintenance Level

Frequency Performed, 8V Engines

Frequency Performed, 12V and
16V Engines

W1

Daily Operational Checks

Daily Operational Checks

50 Hour [nspection

Listed in Table 15

Listed in Table 15

Operating hours - 500

Operating hours - 500

we Limit - 6 months Limit - & maonths
W3 Operating hours - 1,000 Operating hours - 2,500
Limit - 1 year Limit - 1 year
Operating houts - 5,000 Operating hours ~ 5,000
w4 L -
Limit - 2 years Limit - 2 years
Operating hours - 10,000 Operating hours - 10,000
w5 LT L
Limit - & years Limit - 6 years
W6 Operating hours - 20,000 Operating hours - 20,000

Limit - 16 years

Limit - 18 years

Table 13 Maintenance Frequency

38

All infarmation subjsct to change without notice.
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SERIES 40008/ 12/ 16V C & I AND GENSETS OPERATOR GUIDE

D-5- PREVENTIVE MAINTENANCE ITEMS

The tasks for Maintenance Level W1 and the numbers of the sections containing task description
are listed in Table 14. To find task descriptions refer to the Series 4000 Service Manual (6SE4011).

Section Maintenance Level W1 - Operational Checks
Refer to F-7 Engine operation Check speeds
Refer to F-8 Engine operation Check pressures, if gages are provided
Refer to F-90 Engine operation Check temperatures, if gages are provided
Refer to F-10 Engine operation Check running noises
Refer to F-11 Engine operation Check engine and external pipelines for leaks

Check connections for leaks; check oil supply,

Refer to F-33 Turbocharger connections and return lines for leaks

Refer to F-39 Air fitter Check contamination indicator

Refer to F-42 Exhaust system Check exhaust gas color

- Exhaust system Drain condensaticn, if drain valve provided

Refer to F-46 Engine oil Check level

Refer to F-65 Engine coolant Check level

Refer to F-81 Compressor unit Check operating pressure, hoses, lines and attachments
Refer to F-93 Monitoring system Carry out lamp test

Table 14 W1 Maintenance Level

All information subfect o changs without nolice.
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D - MAINTENANCE SCHEDULE

The one-time services preformed after the first 50 operating hours are listed in Table 15.

Section One-time services after the first 50 operating hours*

Check condition and security of elements securing

— Installation check . .
engine to vehicle

Refer to F-22 Valve gsar Check valve clearances; adjust if necessary

- H.P. fuel pump, if applicaile  Check weep hole for obstructions

Reter to F-31 Fuet filter, engine mounted  Replace filter element

Reter 1o F-40 Exhaust system Check tightness of bolts and nuts
Retfer to F-48 Engine oil Used oil - take sample and analyze
Refer to F-60 Engine coolant pump Check weep hale for abstructions
Befer to F-67 Charge air coolant pump Check weep hole for obstructions
Refer to F-76 Engine cooling fan Check belt condition and tension
Refer to F-81 Air-conditiorting compressor  Check belt condition and tension
Refer to F-74 Alternator / generator drive  Check belt condition and tension

"On a new engine, or after a W5 or W8 maintenance

Table 15 50 Hour Inspection

Alf information subject fo change without nafice,
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SERIES 40008712/ 16V C & I AND GENSETS OPERATOR GUIDE

The tasks for Maintenance Levels W2, W3, W4 and W5 and the numbers of the sections
containing task description are listed in Table 16. The extra tasks for Maintenance Level W5
only are listed in Table 17.

Section Maintenance Levels W2 (w3 |wWd | WS
Refer to F-25 ;illj’mf:el delivery Check weep hole for obstructions X X X X
Refer to F-31 Fuel filter Replace fllter. every second W2 X X X

{1000 operating hours
Refer to F-31 Fuel filter (vehicle Reptace filter X X X X
mounted)
Reter to F-31 Fuel‘ Prefilter Replace filter elements X X X X
{vehicle mounted}
Refer to F-38 Air filter* Clean, erppty_ dust collection box; X X X X
replace filter if necessary
Refer to F-45 Starter, if applicable Check air flow control flap for X X X X
sase of movement
Refer to F-48 Engine oil Used oil; take sample and analysis X X X X
Qil Type 1 - Change after 500
3 . . operaling hours X X X b
Refer to F-49 Engine oil Qil Type 2 - Change after every X X X X
500 operating hours
Refer to F-53 Engine oil filter Replace when changing oil X
Refer to F-54 Centritugal oil fiter Chec.k thickness of deposit layer, clean X X X X
centrifuges, replace sleeve |
Refer to F-60 E:r?_::e coolant Check weep hole for obstructions X X X X
Charge air coolant .
Refer to F-67 pump Check weep hole for obstructions X X X X
Battery charging -, .
Refer to F-73 Check belt condition and tension X X X X
aiternator
Refer to F-75 Battery charging Inspect termm.als fqr corrosm.n. and x x x x
alterpator loose connections; inspect wiring
Refer to F-76 Engine cooling fan Check belt condition and tension X X X X
Refer to F-81 Air-condition Check helt condition and tension X X X X
comprassor
Refer to F-22 Valve gear Check valve clearances X X X
Refer to F-44 Exhaust system Check c:onnectlons. checlf drain for X X X
obstructions; check security
Refer to F-57 Engine coolant Take and analyze San?? Ie;-change i X X X
necessary. See Specifications.
Al information subject o change without notico.
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D - MAINTENANCE SCHEDULE

Section

Maintenance Levels

Refer to F-60

Refer to F-63

Refer to F-69

Engine coolant
pump
Engine coolant
cooler

Charge-air coolant
cooler

Check weep hole for oil and coolant
discharge and contamination

Check cooler elements for external
contamination; clean

Check cooler elements for external
contamination; ¢lean

Refer to F-17

Refer to F-28

Refer to F-72
Refer to F-74
Refer fo F-78
Refer to F-79

Refer to F-92

Cylinder chambers

Fuel injectors
Wiring
Alternator

Engine mounting

Engine mounting

DDEC

Examine with borescope

Remove and check; replace and
code again

Check security and condition
Check condition of coupling
Check security; tightness of bolis
Check conditicn of resilient mounts

Wiring: Check plug and threaded
connections

W2 | W3 | W4 | W5
X X X
X X X
X X X

X X
X X
X X
X X
X X
X X
X X

Table 16

W2, W3, W4 and W5 Maintenance Levels
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Maintenance Level

Valve gear

Vibration damper
Charge Air Cooler

Turbocharger

Air supply lines

H.P fuel pump

H.P. fuel sensor

Engine coolant pump

Charge air coolant pump

Engine coolant cooler
Charge air coolant cooler

Coolant thermostat

Charge air coolant thermostat

Crankcase breather

Centrifugal il filter

Before starting W5 maintenance services, drain coolant and flush coolant systems

Remove and check rocker arms and valve bridges.
Remove and examine; replace if necessary.

Remove, clean, leak test.
Replace seals.

Replace.

Remove,
Ciean.
Replace seals.

Replace.
Replace.

Rebuild or replace.
Replace gearing and gaskets.

Rebuild or replace.
Replace gearing and gaskets.

Clean; check for leaks.
Clean; check for leaks.
Check, replace if necessary.

Remove.
Clean and check for leaks.
Replace sealing rings.

Replace filter elements.

Check, replace bearing if necessary.

Table 17  Extra Tasks for W5 Maintenance Level Only

NOTE:

The W6 Maintenance Level requires complete disassembly of the engine. Repair or
overhaul of the relevant components is determined by the actual condition of the
components and their dimensions, referenced to the Tolerances and Wear Limits.

ANl information subject fo change without nalice.
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All infarmation subject to change without nolice.
44 6SE4009 0003 Copyright © 2000 DETROIT DIESEL CORPORATION



E - TROUBLESHOOTING

Section
E-1  Troubleshooling ... ... .o e e i
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Al information subject o change without notice.
46 6SE4009 0003 Copyright © 2000 DETROIT DIESEL CORPORATION



SERIES 40008/ 12/ 16V C & I AND GENSETS OPERATOR GUIDE

E-1 - TROUBLESHOOTING

For troubleshooting information, refer to the Series 4000 Service Manual (6SE4011);
refer to section E. This section covers mechanical troubleshooting and testing of the C & I engine.

All information subject to changs without notics,
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All information subjeci to change without notice.
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Section
F-1
F-2
F-3
F-4
F-5
F-6
F-7
F-8
F-9
F-10
F-11
F-12
F-13
F-14
F-15
F-16
F-17
F-i8
F-19
F-20
F-21
F-22
F-23
F-24
F-25
F-26
F-27
F-28
F-29
F-30
F-31
F-32
F-33
F-34
F-35

Disabling Engine Start .............
Enabling Engine Start ..............
Manual Engine Barring .............
Engine Cranking with Starter .. ... ..
Engine Starting ....................
EngineWarm-Up ..................
Engine Speed Check ..............
Engine Pressure Check ............
Engine Temperature Check .........
Engine Running Noise Check ......

Engine and External Pipeline Leak Check ............... . oot

Engine Shutdown ..................
Emergency Shutdown ..............

Attachments — Securing Bolt Tightness Check ......... . ... ... ... .. ..
Aftachments — Hose and Hose Connections Check .....................

Compression Pressure Check ......

Combustion Chamber Borescope Examination ...............c.oivint

Engine External Cleaning ..........
Engine Barring Tool Installation ... ..
Engine Barring Tool Removal .......

Valve Operating Mechanism Oil Supply Check ..........................

Valve Clearance ..................

Cylinder Head Rocker Cover Removal ...t
Cylinder Head Rocker Cover Installation .............. ... il
High Pressure Fuel Pump — Weep Hole Obstruction Check .............

Fuel Injector Removal ..............
Injector Inspection .................
Injector Replacement ..............
Fuel Injector Installation ............
Fuel System Priming ...............
Fuel Filter Replacement ............

....................................

Engine Operation with Faulty Turbocharger ......... ... . .c.ooiiiiiiinn
Exhaust Turbocharger Connection Check ................ .. ..c.cooiini
Charge Air Cooler — Drain Line Check ................... .. ... PR

Charge Air Cooler — Drain Cleaning
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F-36  Air System — Intake DepressionCheck ............. .ol 77
F-37 Intake Air System Check ........ ... . i 77
F-38 AirFilter Replacement ... i i 77
F-38 Contamination Indicator Check .......... ... ..o i ans 77
F-40 ExhaustSystemCheck .......... ... i e 77
F-41  Exhaust System — Secuwrity Check ..........c.co oot 78
F-42 Exhaust System — Exhaust Gas ColorCheck ...............cooiiiint, 78
F-43 Exhaust System — Check Exhaust Back Pressure ...................... 78
F-44  Exhaust System — Exhaust Pipework Security and Insulation Check .. ... 78
F-45 Starter, Cable Security and ConditionCheck ................. ... o0s. 78
F-46 Engine OllLevel Check ....... ... . i e 79
F-47 Engine QilFlling ... s 80
F-48 Engine Oil — Sample Extraction and Analysis ...................cooont. 81
F-49 Engine OillChange ... .. ..o et 82
F-50 Engine Qil Draining .......c.ooinirini it 83
F-51  Corrosion Inhibitor Qit Filling ... 84
F.52  Corrosion Inhibitor Oil Extraction ............... oo 84
F-53 Engine QOil Filter Replacement ...............oi i 85
F-54 Centrifugal Oil Filter Cleaning ..............cooo i, 86
F-55 Engine Coolant Filling ........ ..ot e 94
F-56 Engine CoolantLevelCheck ......... ..o 96
F-57 Coolant — Sample Extraction and Analysis ................ ...l 97
F-58 Engine Coolant Draining ............cviiv it iieas 97
F-58 EngineCoolantChange ..........ccciiiiiiiiiiiiiiii et 100
F-60 Engine Coolant Pumps — Weep Hole Check (ReliefBore) ............... 101
F-61 Engine CoolantPreheating ...........c.co i 101
F-62 Engine Coolant Preheater Operation ...t 102
F-63 Engine Coolant System — Vent Line Obstruction Check ................. 102
F-64 Charge Air Coolant System Filling ... 102
F-65 Charge Air CoolantLevelCheck .............o it 103
F-66 Charge Air Coolant Draining .........c.covi it 104
F-67 Charge Air Coolant System Vent Line Obstruction Check ................ 105
F-68 Engine Coolant Radiator Core External Contamination Check ............ 105
F-69 Charge Air Coolant Radiator Elements External Contamination Check .. .. 105
F-70  Coolant Pressure Cap — Radiator Expansion Tank Opening ............. 106
F-71  Coolant Pressure Cap — Radiator Expansion Tank Closing .............. 108
F-72  Wiring — Security and Condition Check ................ ..ol 108
F-73  Alternator Drive — Vee-ribbed Belt Condition and Tension Check ......... 109
F-74  Alternator Drive — Vee-ribbed Belt Replacement ........................ 112
F-75 Security Check .......c.o i e e 112
F-76  Fan Drive — Vee-ribbed Belt Condition and Tension Check .............. 113
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F-77  Fan Drive — Vee-ribbed Belt Replacement ......................... ..., 115
F-78 Engine Mount— Security Chack ... 115
F-79  Engine Mount — Rasilient Mount Condition Check ....................... 116
F-80 Crankshaft Pulley — Security Check ............. ..o 116
F-81 AirCompressorDrive ... ... .. . i 116
F-82 Guard Check ... ... i e e 116
F-83 Battery Check ... e et e aiaiana s 116
F-84 FuelSupply CutOUt ... ... . e e s 117
F-85 Fuel Supply CutIn .. ... . e 117
F-86 FuelSupply Check ...... ... e e 117
F-87 Exhaust System Drainline Obstruction Check ....................... ..., 117
F-88 Engine Control System CutlIn ... ... 117
F-89 Engine Control System CutOut ... ... .. ..ot 117
F-90 Preparation for Welding Operations ............ .. ..o, 118
F-91 DDEC — Operation ........oouiiiiiiiirir it niniaiiaainns 119
F-92 DDEC Connection Checks ...... ... 119
F-83  Monitoring System ... i e 118
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AN information subjact lo change without nolice.
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F-1 - DISABLING ENGINE START

When performing certain engine checks and before engine storage, disable engine start as follows:

1. Switch off the ignition and remove the key.

a CAUTION:

To avoid injury from battery explosion or contact with
battery acid, work in a well-ventilated area, wear protective
clothing, and avoid sparks or flames near the battery.
Always establish correct polarity before connecting cabies
to the battery or battery circuit. If you come in contact with
battery acid:

[0 Flush your skin with water.

O Apply baking soda or lime to help neutralize the acid.
[0 Flush your eyes with water.

O Get medical attention immediately.

1. Disconnect the battery.
2. Shut off fuel supply to engine. Refer to section F-85.
3. Attach safety lockout tag.

F-2 - ENABLING ENGINE START

After engine checks are performed, enable engine start as follows:

1. Before connecting the cable to the battery, check battery polarity.

A CAUTION:

To avoid injury from battery explosion when jump starting
the engine, do not attach the cable end to the negative
terminal of the disabled battery.

2. Connect the battery.

3. Open the fuel supply to the engine. Refer to section F-85.
4. Remove safety lockout tag.
5

Switch on the ignition.
F-3 - MANUAL ENGINE BARRING

Manually bar the engine as follows:

All irformalion subject to changs without nolice,
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a CAUTION:

Yo avoid injury from unguarded rotating and moving engine
components, check that all protective devices have been
reinstalled after working on the engine.

NOTE:
Apart from the normal compression resistance, there should be no abnormal resistance
when barring the engine.

1. Disable engine start; refer to section F-1.

2. Attach an M24 socket and ratchet with extension handle (1) on the accessory drive nut.
Refer io section F-19. See Figure 6.

39919

1. M24 Socket and Ratchet 2. Accessory Drive

Figure 6 Engine Barring

3. Bar engine manually, pushing down only on ratchet.

NOTE:
Pulling up on the bracket, loosen accessory drive puliey nut.

4. Remove socket and raichet from the accessory drive nut. Refer to section F-20.

5. Enable engine start. Refer to section F-2.

Al irformation subject fo changs without notice.
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F-4 - ENGINE CRANKING WITH STARTER

a CAUTION:

To avoid injury from unguarded rotating and moving engine
components, check that all protective devices have been
reinstailed after working on the engine.

Activate the starter for 10 seconds maximuimn, no longer. Before repeating a start attempt, wait at
least 20 seconds so that the starter cools down. For engine cranking without firing, refer to the
DDEC Multi-ECM Troubleshooting Manual, (6SEA496).

F-5~ ENGINE STARTING

a CAUTION:

To avoid injury from unguarded rotating and moving engine
components, check that all protective devices have been
reinstalled after working on the engine.

When the preparatory work has been carried out in accordance with the Operating Instructions,
refer to section C-1, the engine can be restarted.

NOTE:
Always start the engine under no-load conditions.

Carry out engine start; refer to the DDEC Multi-ECM Troubleshooting Manual, (6SE496).

Activate the starter for 10 seconds maximum, no longer. Before repeating a start attempt, wait at
least 20 seconds so that the starter cools down.

Do not increase engine speed until oil pressure is displayed.

F-6 — ENGINE WARM-UP

NOTICE:

Do not operate the engine at full speed until engine coolant
temperature reaches 40°C (104°F).

Increase engine load as slowly as possible until coolant temperature of 40°C (104°F) is reached.

F-7 — ENGINE SPEED CHECK

Check idle and full-load speeds.

Al information subjsct to changs without notice.
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F-8 — ENGINE PRESSURE CHECK

Check engine oil pressure for specified values.

For specified values, refer to the power curves. Refer to section B-6.
F-9— ENGINE TEMPERATURE CHECK

Check engine coolant temperature for specified values.

For specified values, refer to the power curves. Refer to section B-6.

F-10 — ENGINE RUNNING NOISE CHECK

a CAUTION:

To avoid injury from inhaling engine exhaust, always
operate the engine in a well-ventilated area. Engine
exhaust is toxic,

Run engine at idling speed.

No abnormal sounds should be heard apart from the usual running noises.

Al information subject 10 change without notice.
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F-11 — ENGINE AND EXTERNAL PIPELINE LEAK CHECK

Check for leaks as follows:

a CAUTION:

To avoid injury from inhaling engine exhaust, always
operate the engine in a well-ventilated area. Engine
exhaust is toxic.

1. Run engine under load.
2. Check engine and all pipework for leaks.
3. [If leaks are found, shut down the engine.

4. When the engine has cooled, repair or replace the leaking pipes.

NOTE:
Never tighten lines when under pressure.

F-12 - ENGINE SHUTDOWN

NOTICE:

Never shut down the engine directly from full-load operation,
as this may result in overheating and wear of the engine
components

Before shutting down the engine, disengage the gearbox and run the engine at idling speed
watching the temperature decrease. Do not press the Engine Shutdown button until a constant
temperature is indicated.

Press Engine Shutdown button at the Control Station or on the driver’s console.
F-13 - EMERGENCY SHUTDOWN

Press the Emergency Shutdown button at the control station or on the driver’s console.

All information subjact to changs withaut notice.
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F-14 - ATTACHMENTS — SECURING BOLT TIGHTNESS CHECK

Check the securing bolt tightness for exhaust system. Refer to section F-44.

Check the securing bolt tightness for the PTO system, front end. Refer to section F-80.

Check engine bolts. Check tightness of all securing bolts using a torque wrench.

F-15 - ATTACHMENTS — HOSE AND HOSE CONNECTIONS CHECK

Check all hoses and hose connections on the engine for condition and leaks. Immediately replace
hoses showing signs of scuffling, aging or cracking.

F-16 — COMPRESSION PRESSURE CHECK

Follow these steps to check the compression pressure:

1.
2.

X N o

10.
1. Determine mean value of the compression pressures:
12,

13.
14.

Shut off fuel supply to engine. Refer to section F-84.
Remove cylinder head rocker cover. Refer to section F-23.

Remove injector. Refer to section C 075.05.03, Series 4000 Service Manual (6SE4011)
for the procedure to install fuel injectors.

Bar engine with starting system to remove any loose carbon deposits from the combustion
chambers. Refer to section F-4.

Install adaptor with sealing ring in the injector bore and tighten with the clamping element.
Connect the compression pressure recorder to the adaptor.

Bar engine with starting system until no further pressure rise is indicated.

Read off and note down the values.

Actuate vent valve.

Carry out check in the same way on all other cylinders.

O The difference between the mean value and the individually measured compression
pressures must not exceed 3 bar (300 kPa).

Install injector. Refer to section C 075.05.11 , Series 4000 Service Manual (6SE4011)
for the procedure to instail fuel injectors.

Install cylinder head valve cover. Refer to section F-24.

Open fuel supply to the engine. Refer to section F-84.
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F-17 - COMBUSTION CHAMBER BORESCOPE EXAMINATION

A borescope examination allows visual assessment of cylinder liners, piston crowns, and cylinder
heads and valves.

NOTE:
For engines in service, If possible carry out a combustion chamber borescope
examination after operation under load.

Before the Borescope Examination

Prepare for the borescope examination as follows:

1.
2.
3.

Remove injector.
Crank engine with starting system.
Disable engine start; refer to section F-1.

Install M24 socket and ratchet with extension handle on the accessory drive nut.
refer to section F-3.

Use tool to turn engine until, for the respective cylinder:
[a] The piston is at BDC for cylinder liner inspection.

[b] The piston is in a position which allows unrestricted examination of the piston crown,
lower side of the cylinder head and valves.

fc] All valves are open and closed for inspection of valves and valve seats.

Al inrformalion subject 1o change without notce.
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NOTE:

Use a borescope with an adequate light rating and a prism (5) which pivots 95 degrees
(total viewing angle 140 degrees). See Figure 7A. If a borescope with pivoting system
is not available, individual borescopes with prism settings of 0, 45 and 90 degrees are
required. See Figure 7B.

A B

32884

1, Eyepiece 4. light Source
2, Focus Device 5. Prism

3. Adjuster Ring
Figure 7 Types of Borescopes

NOTE:
Maximum possible diameter of dimension a in the illustration is 16 mm (0.6 in.).

See Figure 7B.
Borescope Examination:
Follow these steps to examine with a borescope:

1. Connect borescope to light source (4) and insert it through the cylinder head (fuel injector
bore) into the combustion chamber.

2. Use the focus device (2) to focus the eyepiece (1) and adjuster ring (3) to align the prism
(3) with the area under inspection.

3. Visually assess the cylinder liners, piston crowns, underside of the cylinder heads and
valves. To do the visual assessment, rotate the borescope through 360 degrees in each case
and set the prism accordingly.

All infarmation subject to change without notice.
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Assessment:
Cylinder liners may be used again when:

1. The honing pattern is clearly visible.

2. Locally limited polished areas are evident in the honing structure.

3. Minor scoring is evident (minor scoring can be caused during piston installation).

4, Minor corrosion is evident (film rust after extended out-of-service periods is possible).
Piston crowns may be used again when:

[0 Fuel injector spray pattern is clearly visible.
[0 Minor carbon or oil deposits are evident,
[0 Minor corrosion is evident.

Cylinder heads and valves may be used again when:

[0 Minor carbon or oil deposits are evident.

[0 Minor corrosion is evident.

1 Minor pitting is evident on valves and valve seats.
[0 The valves close fully.

NOTE:

If extensive wear or damage due to mechanical, chemical or thermal action is found, or
the problems still exist, remove the affected cylinder heads and check again. Repair or
replace the individual components as necessary.

After the Borescope Examination

Perform the following after the borescope examination:

1. Remove M24 socket and ratchet with extension handle. Refer to section F-20.

2. Install injector. Refer to section C 075.05.11 , Series 4000 Service Manual (6SE4011)
for the procedure to install fuel injectors.

3. Enable engine start. Refer to section F-2.

All informalion subject to change without notice.
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F-18 — ENGINE EXTERNAL CLEANING

NOTICE:

When removing deposits and/or cleaning, use only non-chemical
cleaning agents which do not damage light-alloy, nonferrous
metal, steel, gray cast iron and elastomers.

For environmental reasons, clean the engine only at places with a suitable oil separator.

Use a high-pressure or steam jet for cleaning. Read through the appropriate operating instructions,
paying particular attention to the safety instructions before initial operation.

NOTICE:

For exterior cleaning with the high-pressure jet, use a fan jet
nozzle only.

Cleaning the engine externally as follows:

a CAUTION:

To avoid injury when working with high-pressure and steam
jets, never aim at persons, animals, electrical or electronic
equipment. Wear protective clothing, protective gloves and
protective goggles or safety mask.

1. Disable engine start. Refer to section F-1.

a CAUTION:

To avoid injury, do not go any closer than 20 ¢m (8 in.) to
the object that is being sprayed.

A CAUTION:

To avoid injury and damage to the equipment, the
temperature of the cleaning agent must not rise above a
maximum of 80°C (176°F).

ANl information subject to changs without notice,
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NOTICE:

The jet pressure must not exceed 10 bar (150 psi) during exterior
engine cleaning with a high-pressure cleaner or steam jet.

NOTICE:

Ensure that the electrical components do not become moist as
this can lead to engine malfunctions and failure.

NOTICE:

To prevent damage to ECMs, protect the ECMs from direct spray
contact, preventing entry of cleaning agent into ECM.

2. Loosen the dirt by spraying on a thin coating of cleaning agent and allow one to five
minutes, depending on the degree of contamination, for it to react.

Remove the dirt by spraying off the dirt that has been loosened.
4. Enable engine start. Refer to section F-2.

Al infarmation subject o changs without nofics.
SSEA009 0003 Copyright © 2006 DETROIT DIESEL CORPORATION 63



F - TASK DESCRIPTION

F-19 — ENGINE BARRING TOOL INSTALLATION

Install M24 socket and ratchet with extension handle as follows:
1. Disable engine start. Refer to section F-1.

2. Attach M24 socket and ratchet with extension handle (1) on the accessory drive nut.
See Figure 8.

39919

1. M24 Socket and Ratchet 2. Accessory Drive

Figure 8 Barring the Engine Manually

Al information subject to change without notics.
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F-20 = ENGINE BARRING TOOL REMOVAL

Remove M24 socket and ratchet with extension handle as follows:

1. Remove M 24 socket and ratchet (1) with extension handle from accessory drive (2).
See Figure 8.

2. Enable engine start. Refer to section F-2.
F-21 — VALVE OPERATING MECHANISM OIL SUPPLY CHECK

Check the valve operating mechanism oil supply as follows:
1. Shut down engine. Refer to section F-12.
Disable engine start. Refer to section F-1.
Remove rocker cover. Refer to section F-23.
Check that the rocker arms and the rocker cover (inside) are coated with oil.

Install rocker cover, Refer to section F-24,

AU

Enable engine start. Refer to section F-2.

Al information subject fo change withou! nofice.
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F-22 - VALVE CLEARANCE

The procedures to adjust the valve clearance can be found in the Series 4000 Service Manual
{6SE4011). Refer to section C 055.05.11 .

These procedures cover:

[J Valve clearance adjustment in two crankshaft positions
L1 Valve bridge adjustment

All infarmation subject io change without nolice.
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F-23 — CYLINDER HEAD ROCKER COVER REMOVAL

Remove the cylinder head rocker cover as follows: (This procedure can also be found in the Series
4000 Service Manual, 65E4011. Refer to section C 056.05.05 )

1. Disable engine start. Refer to section F-1.

2. Remove bolts (3).

3. Remove cylinder head rocker cover (5) and gasket (2).

34052
1, Cylinder Head 4. Washer
2. Profite Gasket 5. Cylinder Head Rocker Cover
3. Bolt
Figure 9 Removing Cylinder Head Rocker Cover

Al information subject to changs withoul notics.
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F-24 — CYLINDER HEAD ROCKER COVER INSTALLATION

Install the cylinder head rocker cover as follows:

1.

BowoN

Clean the mating faces.
Check that the profile gasket in the cover is in perfect condition, replace if necessary.
Place the cylinder head rocker cover (1) on the cylinder head.

Insert bolts with new sealing washers and torque to 25 N-m (18 1b-ft). See Figure 10. Use
engine oil as lubricant.

34053

1.

Cylinder Head Rocker Cover

Figure 10 Installing Cylinder Head Rocker Cover

5. Enable engine start. Refer to section F-2.
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F-25 — ENGINE FUEL PUMPS — WEEP HOLE OBSTRUCTION CHECK

Visually check weep hole of high pressure and low pressure fuel pumps for obstructions;

see Figure 11. Clean bore if it is obstructed.

[T T T
I

WEEP HOLE

34153

Figure 11 Check Weep Hole
F-26 — FUEL INJECTOR REMOVAL

Refer to section C 075.05.051n the Series 4000 Service Manual (6SEA011) for the procedure to

remove fuel injectors.

Al informatfion subject to change withoul nofice. (Rev. Rev. 301)
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F-27 ~ INJECTOR INSPECTION

Refer to section C 075.05.08, Series 4000 Service Manual (6SE4011) for the procedure to
inspect fuel injectors.

F-28 — INJECTOR REPLACEMENT

The fuel injectors can be ordered from DDC. The DDEC engine control system must have the
new injector calibration code changed for the specific cylinder location after installing the new
injectors. Refer to the DDEC Multi-ECM Troubleshooting Manual, (6SE496).

F-29 - FUEL INJECTOR INSTALLATION

Refer to section C 075.05.11 Series 4000 Service Manual (6SE4011) for the procedure to install
fuel injectors.

F-30 - FUEL SYSTEM PRIMING

The fuel system must be refilled after work on the fuel high pressure system. Fill the fuel system

as follows:
A CAUTION:

To avoid injury from fire caused by heated diesel-fuel
vapors:

[0 Keep those people who are not directly involved in
servicing away from the engine.

Stop the engine immediately if a fuel leak is detected.
Do not allow open flames or smoke when working on
an operating engine.

Wear adequate protective clothing (face shield,
insulated gloves and apron, etc.).

To prevent a buildup of potentially volatile vapors, keep
the engine area well ventilated during operation.
Diesel fuel is relatively harmiess at ambient temperatures.

0 g o

Al information subject to changs without nolice.
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1. Open the vehicle fuel supply and return valves, if applicable.
2. Connect the pressurized fuel supply (0.5 to 2.0 bar) to the priming port. See Figure 12.

BLEED PORT BLEED PORT

DO NOT DO NOT
PRESSURIZE PRESSURIZE
THIS PORT THIS PORT
PRIMING
PORT " S~
STANDARD OPTION OPTIONAL
ENGINE MOUNTED FILTERS ENGINE MCUNTED
PLUS REMOTE FILTER FILTERS ONLY

31826

Figure 12 Priming and Bleed Ports for Series 4000 Fuel System

NOTICE:

Do not skip step 3. Do not try to bleed air at another location.
Severe damage to the pump will occur if it is not full of fuel at
start-up.

3. Loosen the high-pressure pump vent connection (bleed port) to allow air to bleed out.
Tighten once fuel without air bubbles leaks out.

4. Disconnect priming fuel supply.

Alf information subject to changs withoul notice.
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.U‘

Crank the engine in 20 second intervals, up to four times.
6. I the engine did not start, repeat the steps beginning with step 2.

7. After three attempts and the engine still did not start, loosen the high-pressure lines for

injectors at cylinder locations Al and B1, at the high pressure rail. Repeat the sieps
beginning with step 2.

8. Tighten the high pressure line at cylinders Al and B1 at the connector. Torque to 100
N-m + 10 Nem (74 1b-ft +7.4 1b-ft).

F-31 — FUEL FILTER REPLACEMENT

a CAUTION:

To avoid injury from fire, keep all potential ignition sources
away from diesel fuel, open flames, sparks, and electrical
resistance heating elements. Do not smoke when refueling.

Follow this procedure to replace the fuel filters:

1. Remove the first filter, using a strap wrench, and dispose of it in accordance with local
regulations.

2. Clean the sealing surface at the connector.
Check sealing ring of the new filter, and moisten with fuel.

4. Install filter and hand-tighten. Refer to section C 083.05.11 in the Series 4000 Service
Manual (6SE4011).

Al information subject lo change without nolice.
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5. Replace the second filter in the same manner. See Figure 13.

DETROIT DIESEL
FUEL FRLTER

WER GUARD PUS| peyaec o1 iaRD Plus
23518529

23518529
SECONDARY SECONDARY \
ﬁﬁz—,’_: ” i
T —
B
/

—

34332

Figure 13 Fuel Filters

6. Enable engine start. Refer to section F-2.
F-32 — ENGINE OPERATION WITH FAULTY TURBOCHARGER

If the turbocharger fails, determine the cause and assess whether the engine can continue in
operation without risk.

NOTICE:

Run the engine in this condition only until it is possible to replace
or repair the turbocharger.

Run the engine only under partial load if the engine must continue in operation and there is a
turbocharger failure (e.g. if rotor is seized).

All information subject lo change without nokice.
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F-33 — EXHAUST TURBOCHARGER CONNECTION CHECK

Check exhaust connections for leaks.

Check oil supply and return lines for leaks.
F-34 — CHARGE AIR COOLER — DRAIN LINE CHECK

If the coolant is continuously discharged and the coolant level falling, the charge air cooler
could be leaking. If the leaking charge air cooler cannot be repaired immediately, before starting
the engine, follow this procedure.

a CAUTION:

To avoid injury from the expulsion of hot coolant, never
remove the cooling system pressure cap while the engine is
at operating temperature. Remove the cap slowly to relieve
pressure. Wear adequate protective clothing (face shield or
safety goggles, rubber gloves, apron, and boots).

NOTICE:

if the charge air cooler is leaking, activate the engine only in an
emergency.

1. Remove the injectors. Refer to section C 075.05.05, of the Series 4000 Service Manual
(65E4011) for the procedure to remove fuel injectors.

2. Bar the engine manually. Refer to section F-3.

Bar the engine with starting system, and blow out combustion chambers.
Refer to section F-3.

All Information subject to change without notice.
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Obstruction Check

Check for obstructions with the engine running. Oil-contaminated air must emerge at the drain
opening. See Figure 14.

37942

1. Elbow, A Bank 4. Intercooler Element
2. Vent Line 5. Bottom Connecting Housing
3. Top Connecting Housing 6. Elbow, B Bank

Figure 14 Charge Air Cooling System

AN information subject to change withoul notice.
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F-35 - CHARGE AIR COOLER — DRAIN CLEANING

Clean the drain as follows:
1. Disable engine start. Refer to section F-1.

2. Remove drain line and vnion.

a CAUTION:

To avoid injury from flying debris when using compressed
air, wear adequate eye protection (face shield or safety
goggles) and do not exceed 40 psi (276 kPa) air pressure.

3. Clean all components. Blow out drain bores from inside to outside with compressed
air and check for obstructions.

4. Install drain line.
Enable engine start. Refer to section F-2.

6. Enable engine start. For further information about the charge air cooling system,
refer to section F-66.

All information subject to change without nolice.
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F-36 - AIR SYSTEM — INTAKE DEPRESSION CHECK

Check the intake depression as follows:
1. Connect the manometer pressure gages to turbocharger air intake housings.

2. Run engine at full load and read measurement on the manometer pressure gage.
Refer to section B-6.

3. Remove gage.
F-37 — INTAKE AIR SYSTEM CHECK

Check whether the covers have been removed from the air filters and check for cleanliness.
Install air filter.

F-38 — AIR FILTER REPLACEMENT

Contact the OEM for air filter information.

F-39 -~ CONTAMINATION INDICATOR CHECK
Contact the OEM for contamination indicator information.

F-40 - EXHAUST SYSTEM CHECK

Visually check engine exhaust system for leaks and damage.
Check that the cover is removed.

Check for cleanliness.

AN irformation subject to change without rotice.
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F-41 - EXHAUST SYSTEM — SECURITY CHECK
When the engine is cold, check tightness of securing bolts with a torque wrench.
F-42 — EXHAUST SYSTEM — EXHAUST GAS COLOR CHECK

The color check for exhaust gas is listed in Table 18.

Exhaust Gas Color Description
Light Gray Good Cembustion
Black Incomplete Combustion
Blue Excessive Engine Qil in Combustion Chamber
White Unburned Fuel

Table 18 Exhaust Gas Color Check
F-43 — EXHAUST SYSTEM — CHECK EXHAUST BACK PRESSURE

Check the exhaust back pressure as follows:
1. Connect the manometer pressure gage to the exhaust manifold.
2. Run engine at full load and take gage reading.
3. For specified pressure, refer to section B-6.
4

Remove the manometer pressure gage.

F-44 - EXHAUST SYSTEM — EXHAUST PIPEWORK SECURITY AND
INSULATION CHECK

Check tightness of the exhaust system securing bolts with a torque wrench. Visually inspect the
insulation for damage. For torque information, refer to Series 4000 Fastener Torque Specifications
028T4000. The torque specifications are also listed in A 003 of the Series 4000 Service Manual.

F-45 -~ STARTER, CABLE SECURITY AND CONDITION CHECK

To check cable security and condition of the starter, follow this procedure:
1. Disable engine start. Refer to section F-1.

Disconnect battery.,

Check all plug-in connections for security and damage.

Check all mechanical fixtures and electrical connections.

Connect battery.

A O i

Enable engine start. Refer to section F-2,

AN information subject ko changs without notice,
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F-46 — ENGINE OIL LEVEL CHECK

The engine oil level may be checked before starting the engine and after engine shutdown.

Checking before starting engine

Check the oil before starting the engine as follows:
1. Withdraw dipstick from guide tube and wipe.
2. Carry out oil level check.

3. Engine oil must be between minimum and maximum marks. See Figure 15.

f
MIN  MAX

341

Figure 15 Oil Level Check

4. If necessary, add oil to MAX mark.
5. Insert dipstick into guide tube.
Checking after engine shutdown

Check the oil after engine shutdown as follows:

1. Remove the oil dipstick from the guide tube five minutes after engine shutdown.

2. Engine oil must be between MIN and MAX marks.
3. If necessary, top off the oil to the MAX mark.
4. Insert the dipstick into the guide tube.

Alt information subject fo change without nolice.
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F-47 — ENGINE OIL FILLING

NOTE:

Always use only new, DDC/MTU-approved engine oil — per DDC publication O¥f, Fuel,
and Filter Requirements, DDC/MTU Series 2000, MTU/DDC Series 4000 (7SE273).
Fill engine oil as follows:

1. Turn the oil filler tube cover counterclockwise until it can be removed. See Figure 16.

34162

Figure 16 Remove Qil Filler Tube Cover

2. Pour engine oil in at oil filler tube up to MAX mark when checked with the dipstick.
Start engine and run at idle for approximately one to two minutes.

4. Shut down engine; after approximately five minutes withdraw dipstick from guide tube
and wipe.

5. Carry out oil level check.

6. Engine oil must be between minimum and maximum marks. If necessary, add oil to
MAX mark.

NOTE:
Do not fill engine oil above the MAX mark.

7. Insert dipstick in guide tube.

8. Replace oil filler tube cover.

All information subject to change without notice.
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F-48 — ENGINE OIL — SAMPLE EXTRACTION AND ANALYSIS

a CAUTION:

vapors:

detected.

Lubricating oil
temperatures.

To avoid injury from fire caused by heated lubricating-oil

O Keep those people who are not directly involved
in servicing away from the engine.
[ Stop the engine immediately if an oil leak is

O Do not allow open flames or smoke when working
on an operating engine.

1 Wear adequate protective clothing (face shield,
insulated gloves, apron, etc.) to avoid burns.

[0 To prevent a buildup of potentially volatile vapors,
keep the engine area well ventilated during operation.

is relatively harmless at ambient

NOTE:

An oil sample should be analyzed at each 500 hour interval. Improvements permitting
the extended oil drain interval went into effect with engine serial number 526000266

{12V) and 5272000563 (16V).

Use the directions from the Power Trac® Oil Analysis Kit, P/N: 23520989, Take an oil sample

and mail it, using the preaddressed container, to the Power Trac analysis center. Analysis reports
are available within 24 hours of sample receipt.

All irformiation subject fo changs without notice.
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F-49 — ENGINE OIL CHANGE

NOTE:

The oil filtration system on Series 4000 engines has been improved to permit the
extending of oil drain intervals to 500 hours from 250 hours in severe duty applications
when using either Category 1 or 2 oil. An oil filter service maintenance alert system is
available. Refer toSeries 4000 Service Manual (6SE4011) for the procedure to install
the service kit. When the oil pressure differential becomes excessive, the pressure
differential switch is triggered, illuminating a check engine light on the operator display
panel, indicating oil filters are plugged and require changing.

Change engine oil as follows:
1. Disable engine start. Refer to section F-1.

2. Drain engine oil. Refer to section F-50.

3. Replace engine oil filter. Refer to section C 075.05.11, in the Series 4000 Service Manual
{6SE4011) for the procedure to install fuel injectors. Refer to section F-53.

4. Add new engine oil. Refer to section F-47.
Enable engine start. Refer to section F-2.
6. Check for leaks.

All information subject 1o change without natice.
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F-50 — ENGINE OIL DRAINING

Drain the engine oil as follows:

a CAUTION:

To avoid injury from fire, keep open flames, sparks,
electrical resistance heating elements, or other potential
ignition sources away when draining lubrication oil. Do
not smoke when draining lubrication oil.

NOTE:

Drain engine oil with the engine at operating temperature. Oil must be drained from both
the gear case and the oil pan to remove all oil.

1. Drain remaining oil at the gear case and at the oil drain plug on the oil pan. See Figure 17.

NOTE:

UP TO 7 GALLONS OF
OIL CAN DRAIN

34163

Figure 17 Draining Remaining Oil from the Gear Case

Al information subjsct I change withou! notice,
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2. See Figure 18. Drain the used oil from the oil pan at the oil drain plug. Drain oil into a
suitable container

NOTE:
UP TO 60 GALLONS OF
OIL CAN DRAIN

34164

Figure 18 Draining Remaining Qil from the Oil Pan

3. Install oil drain plug with a new sealing ring.
F-51 — CORROSION INHIBITOR OIL FILLING

NOTE:

Always use only new, DDC/MTU-approved corrosion inhibitor oil — per DDC publication
Oil, Fuel, and Filter Requirements, DDC/MTU Series 2000, MTU/DDC Series 4000
(7SE273).

Fill engine with corrosion inhibitor oil in same way as engine oil. Refer to section F-47.
F-52 — CORROSION INHIBITOR OIL EXTRACTION

Drain corrosion inhibitor oil in same way as engine oil. Refer to section F-50.

NOTE:
Drain corrosion inhibitor oil with the engine at operating temperature.

AN information sutyect to change withoul notice.
34 6SE4009 0003 Copyright © 2000 DETROIT DIESEL CORPORATION



SERIES 40008712/ 16V C & I AND GENSETS OPERATOR GUIDE

F-53 — ENGINE OIL FILTER REPLACEMENT

NOTE:
With the centrifugal oil filter system, oil filters should be serviced every 250 hours.

A CAUTION:

To avoid injury from fire caused by heated lubricating-oil

vapors:

[0 Keep those people who are not directly involved in
servicing away from the engine.

[0 Stop the engine immediately if an oil leak is detected.

[0 Do not allow open flames or smoke when working on
an operating engine.

0 Wear adequate protective clothing (face shield,
insulated gloves, apron, ete.) to avoid burns.

[0 To prevent a buildup of potentially volatile vapors, keep
the engine area well ventilated during operation.

Lubricating oil is relatively harmless at ambient

temperatures.

Remove oil filters with a strap wrench. Follow this procedure when removing the filters:

a CAUTION:

To avoid injury from contact with the contaminates in used
engine oil, wear protective gloves and apron.

1. Drain remaining oil from the filters into a container.
2. Clean the sealing surface at the connector.

3. Check the sealing ring of the new engine oil filter, and coat with oil.

ARl information subject lo changs withowt notics.
6SE4009 0003 Copyright © 2000 DETROIT DIESEL CORPORATION

85



F - TASK DESCRIPTION

4. Install new engine oil filter and hand-tighten. See Figure 19.

34143

Figure 19 Qil Filter Replacement

5. Replace other engine oil filters in the same way.

F-54 - CENTRIFUGAL OIL FILTER CLEANING

a CAUTION:

To avoid injury from contact with the contaminates in used
engine oil, wear protective gloves and apron.

Perform the following steps to clean the centrifugal oil filter:

1. Stop engine and enable engine lockout.

All information subject to change without notice.
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a CAUTION:

To avoid injury from flying debris when using compressed
air, wear adequate eye protection (face shield or safety
goggles) and do not exceed 40 psi (276 kPa) air pressure.

NOTE:

Clean centrifugal oil filter area before disassembly. Service instructions are found on the

outside of the centrifugal oil filter cover.

2. Remove the band clamp (4) and cover nut (1). See Figure 20.

2
37956
1. Cover Nut 3. Cover Assembly
2. Service Instructions 4, Band Clamp T-Bolt

Figure 20 Nut and Band Clamp Removal

3. Remove cover assembly (3).

AN information subject to changs without notics.
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4. Drain oil from the rotor assembly. Raising the rotor on the spindle may assist draining.
Withdraw the rotor assembly vertically (upwards) from the spindle.

NOTICE:

To ensure the rotor bearings are not damaged, remove and
replace the rotor on the spindle with care.

5. Secure the rotor assembly and disassemble components.

NOTE:
Do not clamp the rotor in a vise.

6. Remove the stand tube (4). See Figure 21.

Al information subject io change withoul notice.
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ROTOR ASSEMBLY

1

M@E} 22 21

COVER ASSEMBLY

BODY ASSEMBLY

37857

1. Rotor Cover Nut 13. O-ring

2. Stiffener Plate 14. Cover Nut

3. Paper Insert 15. Cover Subassembly

4. Stand Tube 16. Band Clamp

5. Snap Ring 17. O-ring

6. Q-ring 18. Body Assembly

7. Rotor Caver 19. Locating Pin

8. Nozzle 20. Shuttle

9. Bearing Tube Assembly 21. Spring

10. Pin 22. Washer

11. Cover Nut Tube 23. Plug

12. Pin
Figure 21 Exploded View of Centrifugal Filter Assembly
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7.

Remove sludge deposits from the inside of the rotor cover (7) using a spatula. Shidge
deposits should not exceed 35 mm (1.38 in.) thickness. See Figure 21.

a CAUTION:

To avoid injury from flying debris when using compressed
air, wear adequate eye protection {face shield or safety
goggles) and do not exceed 40 psi (276 kPa) air pressure.

Clean all rotor components including the two nozzles (8) located in the rotor body. Ensure
they are free from debris before assembly. Blow out with compressed air.

NOTICE:

it alt debris is not removed, an unbalance condition can occur.

Carefully clean each component.

If the rotor assembly O-ring (6) is damaged, replace it (O-ring Kit P/N 23525947).
See Figure 21.

10. Inspect the centrifugal spindle and rotor assembly bearings for wear. Replace the rotor
or body assembly if necessary.
11. Disassemble and inspect the cut-off valve assembly. If the shuttle valve is damaged,
replacement of the centrifugal filter body assembly (18) is necessary. See Figure 21.
12. Install a new paper filter (3) into the rotor cover (Filter Pack of 25, P/N 8951840001)
and assemblie the rotor assembly. Ensure the rotor cover slot and rotor body pins are
aligned. See Figure 21.
NOTICE:
Do not interchange rotor covers from other units. Pin alignments
vary. Uneven operation and leakage will occur,
13. Replace the rotor on the spindle and check the rotor spins freely.
14. Examine the centrifugal filter body O-ring for damage; replace if necessary (O-ring
Kit P/N 23525947).
15. Replace the centrifugal filter cover and hand-tighten the cover nut.
16. Replace the band clamp and hand-tighten. The band clamp must fit securely during
operation to prevent oil leaks.
All information subject to change without notice.
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NOTICE:

To prevent an external oil leak, ensure the band clamp T-bolt
threads are clean. This will avoid improper clamp torque that
could cause an engine fire.

NOTE:
Ensure the band clamp T-bolt threads are clean.

17. Using a tie strap, place a service tag with date and hour of service around both sides of
the band clamp bolt and secure tightly. This tie strap will act as a safety tie to ensure the
band clamp remains secure and in place. See Figure 22.

38701

1. Tie Strap 2. Qil Filter Clamp

Figure 22 Installation of Tie Strap

18. Check engine oil level. Start the engine.

Alf information subject fo change without notice.
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19. Check for leaks or unusual noise. See Figure 23.

5_________“’ FULL FLCAY FULLILOW  FLOw ‘
L/ A3 @}
37055
1. Cover Nut 4. Gil Filter Housing
2. Centrifugal Oil Fikter 5. Cartridge Qil Filters

3. T-bolt Clamp

Figure 23 Oil Filter System

All information subject to change without notice.
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20. Enable engine start. Refer to section F-2.
21. Check the centrifugal oil filters for leaks the next time the engine is staried. See Figure 24.

33—
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37958

1. Cover Nut 3, Rotor Assembly
2. Cover Assembly 4. Body Assembly
Figure 24 Cross-sectional View of Centrifugal Filter

All information subjact fo change without nofica.
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F-55 — ENGINE COOLANT FILLING

NOTE:

Always use only treated coolants in accordance with Oil, Fuel, and Filter Requirements,
DDC/MTU Series 2000, MTU/DDC Series 4000 (7TSE273).

Fill engine coolant as follows:

1. Ensure engine is cold.

2. QOpen coolant pressure cap {(arrow). Refer to section F-70.

a CAUTION:

To avoid injury from the expuision of hot coolant, never
remove the cooling system pressure cap while the engine is
at operating temperature. Remove the cap slowly to relieve
pressure. Wear adequate protective clothing (face shield or
safety goagles, rubber gloves, apron, and boots).

94

Afll information subjact io change without notice.
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3. Pour in treated engine coolant via the filter neck. See Figure 25.

g 48

e

3M75

Figure 25 Filling Engine Cooiant

4
5.
6
7

Check coolant level; refer to section F-56.
Close pressure cap (arrow). Refer to section F-71.
Run engine a number of minutes at idling speed.

Check coolant level; refer to section F-56.

All infarmation subject to change without notice.
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F-56 — ENGINE COOLANT LEVEL CHECK

NOTE:
The MIN coolant level is automatically monitored by DDEC.

Via level sensor: Switch on the engine control system and check the indicator. Refer to DDEC
Multi-ECM Troubleshooting Manual, (6SE496).
Manual check: Refer to OEM operating instructions.
Via filler neck: Follow this procedure to check engine coolant level via the filler neck:
1. Open coolant pressure cap. Refer to section F-70.

2. Coolant must reach the bottom of the filling neck. See Figure 26.

34176

Figure 26 Check Coolant Level

NOTICE:
Never pour cold coolant into a hot engine.

NOTICE:

If untreated water is used to top up the coolant system in an
emergency, the coolant concentration must be checked and
rectified at the earliest opportunity.

3. Add only treated engine coolant, as necessary.

4. Close the coolant pressure cap. Refer to section F-71.

Alf information subject to change without notice.
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F-57 — COOLANT — SAMPLE EXTRACTION AND ANALYSIS

a CAUTION:

To avoid injury from the expulsion of hot coolant, never
remove the cooling system pressure cap while the engine is
at operating temperature. Remove the cap slowly to relieve
pressure. Wear adequate protective clothing (face shield or
safety goggles, rubber gloves, apron, and boots).

Extract and analyze the coolant as follows:
1. Disable engine start. Refer to section F-1.
2. Open the breather valve. Refer to section F-70.

3. Draw off precipitated corrosion inhibitor oil from the expansion tank via the filler neck,
and dispose of cil in environmentally safe manner,

4. Drain approximately one liter of engine coolant into a clean container.

5. Using the DDC test kit, P/N: 23523398, mail the required sample to the Power Trac
analysis center in the preaddressed container. The analysis will measure:

[a] Coolant condition

[b] Inhibitor strength

[c] Water quality

[d] Corrosion products

Check engine coolant level. Refer to section F-56.

7. Enable engine start. Refer to section F-2.

F-58 — ENGINE COOLANT DRAINING

a CAUTION:

To avoid injury from the expulsion of hot coolant, never
remove the cooling system pressure cap while the engine is
at operating temperature. Remove the cap slowly to relieve
pressure. Wear adequate protective clothing (face shield or
safety goggles, rubber gloves, apron, and boots).

Drain engine coolant as follows:
1. Disable engine start. Refer to section F-1.

2. Allow engine to cool.

Alf information subject fo change without notics.
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3. Before draining coolant, open pressure cap (arrow) on coolant expansion tank.
See Figure 27.

4

INTS

Figure 27 Open Coolant Pressure Cap

a CAUTION:

To avoid injury from the expulsion of hot coolant, never
remove the cooling system pressure cap while the engine is
at operating temperature. Remove the cap slowly to relieve
pressure. Wear adequate protective clothing {face shield or
safety goggles, rubber gloves, apron, and boots).

4. Provide a suitable container to collect and dispose of the coolant.
5. Drain the coolant expansion tank via the filler neck.

6. Drain into a container for disposal in an environmentally safe manner.

All information subjoact lo change without rotica.
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7. Drain engine coolant at the blanking plug on engine A bank at flywheel housing. Seal

all drain points. See Figure 28.

"A" BANK

38016

1. Blanking Plug

Figure 28 Engine A Bank Blanking Plug

ANl information subjact fo chanigs withoul notice.
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8. Drain engine coolant at the blanking plugs on engine B bank at flywheel housing. Seal
all drain points. See Figure 29.

“B"” BANK

38017

1. Blanking Plug

Figure 29 Engine B Bank Blanking Plug

9. Close the pressure cap.

10. Enable engine start. Refer to section F-2.
F-59 — ENGINE COOLANT CHANGE

Change the engine coolant as follows:

L1 Drain engine coolant. Refer to section F-58.
£]  Fill engine coolant system. Refer to section F-55.

Al irformation subjoct to change withou! nolice.
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F-60 - ENGINE COOLANT PUMPS — WEEP HOLE OBSTRUCTION CHECK

Visually check weep hole (arrow) on both the high temperature and low temperature engine
coolant pumps for obstructions. See Figure 30.

34179

Figure 30 Weep Hole Check

Clean the weep hole if obstructed.

F-61 — ENGINE COOLANT PREHEATING

Switch ON the preheater.

Check the function of the coolant circulating pump.

Preheat the engine coolant to the preheat temperature. Refer to section B-6.
Switch the preheating unit OFF.

Alf infrmeation subject o change without netive, (Rev. Rew. 301}
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F-62 — ENGINE COOLANT PREHEATER OPERATION
The engine coolant preheater is not supplied by DDC. Refer to OEM manuals for unit operation,

F-63 — ENGINE COOLANT SYSTEM — VENT LINE OBSTRUCTION CHECK

a CAUTION:

To avoid injury from flying debris when using compressed
air, wear adequate eye protection (face shield or safety
goggles) and do not exceed 40 psi (276 kPa) air pressure.

Remove vent lines and blow out with compressed air.

Install vent lines.
F-64 — CHARGE AIR COOLANT SYSTEM FILLING

Follow this procedure to fill the charge air coolant system:

Eﬁvz:fs use only treated coolants in accordance with Oil, Fuel, and Filter Requirements,
DDC/MTU Series 2000, MTU/DDC Series 4000 (7SE273).

Open the pressure cap. Refer to section F-70.

Pour in treated engine coolant via the filler neck.

Check charge air coolant level. Refer to section F-56.

Close the pressure cap. Refer to section F-70.

Run the engine a number of minutes at idling speed.

A O S o

Check the charge air coolant level. Refer to section F-56.

Al information subfact 10 change without notice.
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F-65 — CHARGE AIR COOLANT LEVEL CHECK

NOTE:
The MIN coolant level is automatically monitored by the engine control system.

a CAUTION:

To avoid injury from the expulsion of hot coofant, never
remove the cooling system pressure cap while the engine is
at operating temperature. Remove the cap slowly to relieve
pressure. Wear adequate protective clothing (face shield or
safety goggles, rubber gloves, apron, and boots).

Via level sensor: Switch on the engine control system and check indicator. Refer to DDEC
Multi-ECM Troubleshooting Manual, (6SE496).

Manual Checks: Refer to OEM vehicle operating instructions.
Open pressure cap of radiator expansion tank. Refer to section F-70.

If coolant level dropped, only fill with treated engine coolant.

NOTICE:
Never pour cold coolant into a hot engine.

NOTICE:

if untreated water is used to top up the coolant system in an
emergency, the coolant concentration must be checked and
rectified at the earliest opportunity.

Close pressure cap of radiator expansion tank. Refer to section F-71.

All information subject to change withou! natics.
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F-66 - CHARGE AIR COOLANT DRAINING

Follow this procedure to drain the charge air coolant:

1.
2.

e R N U s

10.
11.

Disable engine start. Refer to section F-1.

Allow engine to cool.

a CAUTION:

To avoid injury from the expulsion of hot coolant, never
remove the cooling system pressure cap while the engine is
at operating temperature. Remove the cap slowly to relieve
pressure. Wear adequate protective clothing (face shield or
safety goggles, rubber gloves, apron, and boots).

Before draining the coolant, remove the pressure cap on the radiator expansion tank.
Refer to section F-70.

Drain the radiator expansion tank via the filler neck.

Collect the coolant in a suitable container and dispose in an environmentally safe manner.
Drain engine coolant at the drain plug.

Drain remaining engine coolant at the charge air cooler.

Seal all drain points.

Fill charge air coolant. Refer to section F-64.

Replace pressure cap.

Enable engine start. Refer to section F-2.
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F-67 — CHARGE AIR COOLANT SYSTEM VENT LINE OBSTRUCTION

CHECK
a CAUTION:

To avoid injury from flying debris when using compressed
air, wear adequate eye protection (face shield or safety
goggles) and do not exceed 40 psi (276 kPa) air pressure.

Remove vent lines and blow out with compressed air.

Install vent lines.

F-68 — ENGINE COOLANT RADIATOR CORE EXTERNAL CONTAMINATION
CHECK

Coolant radiator is not provided by DDC.
Follow OEM instructions.

F-69 — CHARGE AIR COOLANT RADIATOR ELEMENTS EXTERNAL
CONTAMINATION CHECK

Coolant radiator is not provided by DDC.
Follow OEM instructions.

Al infarmation subject o change without nofice.
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F-70 — COOLANT PRESSURE CAP — RADIATOR EXPANSION TANK

OPENING
a CAUTION:

To avoid injury from the expulsion of hot coolant, never
remove the cooling system pressure cap while the engine is
at operating temperature. Remove the cap slowly to relieve
pressure. Wear adequate protective clothing (face shield or
safety goggles, rubber gloves, apron, and boots).

NOTE:

Detroit Diesel has determined that the need for remote cooling system
pressurization is no longer required for construction and indus-

trial applications if the following cooling system conditions are met.
For engines operating at:

1. Less than 8,000 ft (2440 m) altitude requires water with SCA or ethylene glycol |
coolant.

2. Altitude of 8,001 ft to 12,000 ft (2440 m to 3660 m} requires a minimum of 30%
ethylene glycol concentration.

3. Altitude of 12,001 ft (3660 m) or more requires a minimum of 50% ethylene
glycol concentration.

NOTE:
The cooling system requires a 14 psi (87 kPa) pressure cap for all construction and

industrial applications and must be inspected at the W3 inspection (2500 hours or 1 year,
whichever occurs first).

Remove the pressure cap as follows:

All information subject fo changs without rotica,
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1. Turn pressure cap counterclockwise to first stop (arrow). See Figure 31.

34182

Figure 31 Pressure Cap Stop

2. Allow pressure to escape.
3. Continue to turn pressure cap counterclockwise and remove.,

4, To close pressure cap, refer to section F-71.

All informaltion subjsct o change without notice.
B6SEAN09 0003 Copyright © 2000 DETROIT DIESEL CORPORATION 107



F - TASK DESCRIPTION

F-71 — COOLANT PRESSURE CAP — RADIATOR EXPANSION TANK

CLOSING

Check and close the pressure cap as follows:

1.
2.
3.

Check that the pressure cap is in perfect condition.

(lean sealing surfaces.

Fit pressure cap and turn clockwise as far as it will go.

F-72 — WIRING — SECURITY AND CONDITION CHECK

l.
2.
3

Disable engine start. Refer to section F-1.

Disconnect the battery.

Check all plug-in connections for security and damage at:
[a] Speed, pressure and temperature transmitters

[b] Level Sensor

[c] Actuating solenoid on high pressure fuel pump
Check all mechanical fixtures and electrical connections at the:
[a] Starter

[b] Alternator / generator

[c] Battery

[d] Turbocharger control

Connect the battery.

Enable engine start. Refer to section F-2.
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F-73 — ALTERNATOR DRIVE — VEE-RIBBED BELT CONDITION AND
TENSION CHECK
Perform the following steps to check condition of the vee-ribbed belt:
1. Disable engine start. Refer to section F-1.
2. Remove guard plate.
Check vee-ribbed belts for cracks, oil, overheating and wear.
[a] Clean the vee-ribbed belts.
[b] Replace the belts if damaged.
4. Enable engine start. Refer to section F-2.
Damage Pattern of Vee-ribbled Belts
Inspect the belts for the following wear patterns.

1. Normal wear would have one or two cracks measuring approximately 25 mm (1 in.).
Cracks usually appear after long-term use. The vee-ribbed belts can continue to be used.
See Figure 32.

*

Figure 32 Normal Wear

34386

All Information subfsct to change withoul notice.
6SE4009 0003 Copyright © 2000 DETROIT DIESEL CORPORATION 109



F - TASK DESCRIPTION

2. The vee-ribbed belts must be replaced if the ribs are broken around the entire
circumference. See Figure 33.

34887

Figure 33 Broken Ribs

Al information subject 1o change withowl notices.
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3. The vee-ribbed belt must be replaced immediately if the ribs are cracked around the entire

circumference and ribbed material has broken off. See Figure 34.

34888

Figure 34 Rib Material Broken Away

Tension Check

Position the vee-ribbed belt tension tester on the vee-ribbed belt, midway between the belt pulleys.

Read off the belt tension indicated where the pointer crosses the gage scale.

For new or used vee-ribbed belts, tension for the alternator drive should be 57-70 kg (125-155 1b).

l.

0 Mo R WD

The vee-ribbed belt tension must be correctly adjusted if the value measured does not

correspond to the required value.

Release locknut and securing screws.

Adjust vee-ribbed belt tension with clamping nut.
Check vee-ribbed belt tension.

Tighten locknut.

Tighten securing screws.

Install guard plate.

Enable engine start. Refer to section F-2.

All information subject to change without notics.
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F-74 — ALTERNATOR DRIVE — VEE-RIBBED BELT REPLACEMENT

Perform the following steps to replace the vee-ribbed belt.

1.

it
L

11.

I R

Disable engine start. Refer to section F-1.

Remove goard plate.

Release securing screws.

Release locknut and clamping nut to remove both vee-ribbed belts.
Check that belt pulleys are clean; clean if necessary.

Fit new vee-ribbed belts and secure with clamping nut.

Set belt tension. Refer to section F-73.

Tighten locknut.

Tighten securing screws.

Install guard plate.

Enable engine start. Refer to section F-2.

NOTE:

After the engine has run for 30 minutes, again check the vee-ribbed belt tension and
readjust if necessary. After the engine has run for eight hours, again check the tension
and readjust if necessary.

F-75 — SECURITY CHECK

Perform these steps to check the cable security and condition:

1.
2.

Disable engine start. Refer to section F-1.

Disconnect battery.

Check all plug-in connections for security and damage at:
0O Mechanical fixtures
O Electrical connections

Connect battery.

Enable engine start. Refer to section F-2.
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F-76 - FAN DRIVE — VEE-RIBBED BELT CONDITION AND TENSION CHECK

Perform the following steps to check condition of the vee-ribbed belt:

1.

2
3.
4

Disable engine start. Refer to section F-1.
Check vee-ribbed belts for cracks, oil, overheating and wear; clean or replace as necessary.
Refer to section F-73 for belt condition checks,

Settings for new or used vee-ribbed belts for the fan drive should be 250-259 kg
(550650 1b).

To check tension, position the belt tension tester on the belt midway between the pulleys.
See Figure 35.

35543

1. Tension Tester Position

Figure 35 Tension Check

Al information subject o change without notice.
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6. See Figure 36 to adjust the vee-ribbed belt tension if it does not correspond to the required

value.
2
1 g 1
[ [ 1 ]
1 1
v
35544
1. Securing Bolis 2. Adjusting Bolt

Figure 36 Tension Check

la] Release fan coupling securing bolts (1).

[b] Adjust tension with adjusting bolt (2).

[e] After adjustment, tighten fan coupling securing bolts (1) to 100 N-m (74 ft-1b).
7. Enable engine start. Refer to section F-2,

All information subject to change without natfea.
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F-77 — FAN DRIVE — VEE-RIBBED BELT REPLACEMENT

Perforin these steps to replace the vee-ribbed fan drive belt:
1. Disable engine start. Refer to section F-1.
Release fan coupling securing bolts (1).
Release adjusting bolt (2) to remove the vee-ribbed belt.
Check pulleys on the fan coupling and crankshaft for cleanliness; clean if necessary.
Fit new vee-ribbed belt and secure with the adjusting bolt (2).

S i

Set tension.

fa] Release fan coupling adjusting bolt (1).

[b] Adjust tension with adjusting bolt (2).

[c] After adjustment, tighten fan coupling securing bolts (1) to 100 N-m (74 ft-Ib).
7. Enable engine start. Refer to section F-2.

NOTE:

After the engine has run for 30 minutes under low load, again check the vee-ribbed

belt tension and readjust if necessary. After the engine has run for eight hours, again
check the tension and readjust if necessary.

F-78 — ENGINE MOUNT — SECURITY CHECK

Check tightness of all securing bolts using a torque wrench.

AN information subject to changs without notice.
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F-79 — ENGINE MOUNT — RESILIENT MOUNT CONDITION CHECK

Visually check resilient mounts for cracks and deformation.
Replace cracked rubber elements.

NOTE:
Wipe rubber surfaces with dry cloth only; never ciean with organic detergents.

F-80 -~ CRANKSHAFT PULLEY — SECURITY CHECK

Perform the following security checks:
1. Disable engine start. Refer to section F-1.
2. Remove protective guard from crankshaft pulley.
3. Check tightness of crankshaft puliey. Use a torque wrench to check securing bolts,
4. Install protective guard to the crankshaft pulley.

5. Enable engine start. Refer to section F-2.
F-81 - AIR COMPRESSOR DRIVE
Contact the OEM for information about the air compressor drive, belts and tension checks.

F-82 - GUARD CHECK

Check that all guards are correctly installed on the generator/alternator and PTO systems. The
protective guards are OEM supplied.

F-83 — BATTERY CHECK

a CAUTION:

To avoid injury from battery explosion or contact with
battery acid, work in a well-ventilated area, wear protective
clothing, and avoid sparks or flames near the battery. If
you come in contact with battery acid:

O Flush your skin with water.

0 Apply baking soda or lime to help neutralize the

acid.

U Flush your eyes with water.

L Get medical attention immediately.

The battery is OEM supplied. Use the manufacturer’s specifications to check the battery.

All information subject to change without nakice.
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F-84 — FUEL SUPPLY CUT OUT
Close the shut-off valve in the supply line before the fuel prefilter.
F-85 - FUEL SUPPLY CUT IN

Open the shut-off valve in the supply line before the fuel prefilter.

F-86 — FUEL SUPPLY CHECK

a CAUTION:

To avoid injury from fire caused by heated diesel-fuel
vapors:
L[] Keep those people who are not directly involved
in servicing away from the engine.
O Stop the engine immediately if a fuel leak is
detected.
O Do not allow open flames or smoke when working
onh an operating engine.
[0 Wear adequate protective clothing (face shield,
insulated gloves and apron, etc.).
[0 To prevent a buildup of potentially volatile vapors,
keep the engine area well ventilated during operation.
Diesel fuel is relatively harmless at ambient temperatures.

Check fuel supply in the fuel tank. Top up if necessary.

NOTE:
A full fuel tank reduces condensation and the growth of bacteria.

F-87 — EXHAUST SYSTEM DRAINLINE OBSTRUCTION CHECK
The exhaust system is supplied by an OEM. Refer to vehicle manufacturer’s operating instructions.

F-88 — ENGINE CONTROL SYSTEM CUT IN

The vehicle monitoring system is supplied by the OEM.

Move the power supply master switch to ON.
F-89 — ENGINE CONTROL SYSTEM CUT OUT

The vehicle monitoring system is supplied by the OEM.
Move the power supply master switch to OFF.

Al informaticn subject to change without notice.
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F-90 — PREPARATION FOR WELDING OPERATIONS

NOTE:
Before starting welding operations, disconnect the negative and positive battery cables.

NOTICE:

Never use the engine as a ground connection. Grounding
through the engine can result in burning or scorching and lead to
bearing pitting. The ground connection for the welding unit must
not be attached more than 60 cm (2 fi) from the welding point.

NOTICE:

Never carry out welding work on the engine or engine-mounted
units.  If welding must be performed on components (e.g.
exhaust pipe), remove these components from the engine prior
to welding.

NOTICE:

Never position the welding power supply cable adjacent to, or
crossing the wiring harnesses. (The welding current can be
induced in the wiring harness, which could damage the DDEC
HI/IV electronic control modules (ECM).

All information sublect to changs wilhioul natics.
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F-91 — DDEC — OPERATION

For information on DDEC, refer to the DDEC Multi-ECM Troubleshooting Manual, (6SE496).
F-92 — DDEC CONNECTION CHECKS

For information on DDEC, refer to the DDEC Multi-ECM Troubleshooting Manual, (6SE496).

F-93 — MONITORING SYSTEM

Check operation of level sensor on the engine coolant expansion tank. Refer to DDEC Multi-ECM
Troubleshooting Manual, (6SE496).

The temperature transmitter, speed transmitter and pressure transmitter are continuously
monitored with the Integrated Test System (ITS) in the Engine Control System. If a monitoring
unit fails, a warning is given.

Refer to the DDEC Multi-ECM Troubleshooting Manual, (6SE496).

Al information subjact to change withoul natice,
6SE4009 0003 Copyright © 2000 DETROIT DIESEL CORPORATION 119




F - TASK DESCRIPTION

Al information subjoct la change without notics.
120 6SE4009 0003 Copyright @ 2000 DETROIT DIESEL CORPORATION



G - PRESERVATION

Section
G-1
G-2
G-3
G-4
G-5

Preservation — Introduction
Preservation and Storage
Extended Preservation and Storage
Restore to Service
Task Descriptions with Three-Digit Codes




& - PRESERVATION

All information subject o change without notice.
122 SSE4009 0003 Copyright © 2000 DETROIT DIESEL CORPORATION



SERIES 40088/ i2/16V C & I AND GENSETS OPERATOR GUIDE

G-1- PRESERVATION — INTRODUCTION

Low operating and maintenance costs as well as operational reliability and availability depend
on matntenance and servicing being carried out in compliance with DDC/MTU specifications
and instructions.

These instructions differentiate between preservation procedures for storage, preservation
procedures for extended storage and restoration to service of MTU/DDC diesel engines.

Preservation procedures must be carried out on:

[0 New or overhauled engines, following the test run (storage is carried out by MTU/DDC,
but may be omitted if the engine is to be put into immediate operation).

Ll Engines being withdrawn from operation for a period exceeding three months, as soon
after the final operating period as possible.

Preservation procedures are adequate for storage for a period up to:

Ll Twelve (12) months under favorable storage conditions
[J Six (6) months under unfavorable storage conditions, €.g. high humidity, salt-laden
atmosphere, pronounced temperature fluctuations, ete.

On conclusion of the storage period, carry out the extended preservation procedures at the
required intervals.

Extended storage 1s adequate for a storage period of up to:

L Six (6) months under favorable storage conditions
L Three (3) months under unfavorable conditions, e.g. high humidity, salt-laden atmosphere,
pronounced temperature fluctuations, etc.

Engines in special packing do not need the extended preservation procedures as long as the
permissible relative humtdity is not exceeded in the packaging enclosure; refer to the current
specification for DDC/MTU Special Packing A060374.

Only DDC/MTU-approved storage agents may be used for storage and extended storage. Refer
to DDC publication Oil, Fuel, and Filter Requirements, DDC/MTU Series 2000, MTU/DDC
Series 4000 (7SE273).

These services may be omitted if:

Ll They cannot be completed due to operationally required special equipment (e.g. test stand)
L] The specified component is not fitted on the diesel engine

Al information subject to change without notico.
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Before- and after-operation services on the engine must be carried out in accordance with the
Operating Instructions.

The preservation, storage and restoration operations and tasks must be carried out in the
recommended sequence. The preservation, storage and restoration operations are the following:

O Preservation and storage (listed in Table 19)
O Extended preservation and extended storage (listed in Table 20)
[0 Restoration to service (listed in Table 21)

The procedures in all three tables are specified by three-digit and eight-digit codes.
The three-digit code procedures can be found in this chapter. Refer to section G-5.

The eight-digit code procedures can be found in the previous chapter, and carry the prefix F. They
are tasks that are covered in detail in the numbered sections.

Al information subject fo changs without notice.
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G-2- PRESERVATION AND STORAGE

The operations and tasks required for preservation and storage must be carried out in the
recommended sequence listed in Table 19.

Section Task Description

Refer to F-12 Shut down engine
Refer to F-1 Disable engine start
Refer to F-50 Drain engine oil
Refer to 001 Clean .

. Clean engine
engine
Refer to F-51 Fill corrosion inhibitor oil into engine

Refer to 002 Preserve
Preserve fuel system

fuel system
Refer to F-2 Release engine start
Refer to F-5 Start engine

Refer to 003 Preserve
engine coolant system

Refer to 004 Perform
preservation run

Preserve engine coolant system

Perform preservation run

Refer to F-12 Shut down engine
Refer to F-1 Disable engine start

Refer to 005 Spray
corrpsion inhibitor oil Spray corrosion inhibitor oil into air manifolds
into air manifolds

Refer to 006 Spray
corrosicn inhibitor
oil onto turbocharger
compressor wheels

Spray corrosion inhibitor oil onto turbocharger compressor wheels

- Connect fuel suction line to fuel system
Refer to F-52 Draw off corrosion inhibitor oil from engine

Refer to 007 Seal engine

| engin m
exhaust systemn Seal engine exhaust syste!

Refer to 008 Seal engine
air system

Refer to 009 Preserve
engine externally

Seal engine air system

Preserve engine externally

Table 19 Storage Procedures

AN information subject to change withoul natice.
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G-3 - EXTENDED PRESERVATION AND STORAGE

The operations and tasks required for extended preservation and extended storage must be carried
out in the recommended sequence listed in Table 20.

Section

Task Description

Reter to 001 Clean
engine

Refer to F-3

Refer to 005 Spray
corrosion inhibitor oil
into air manifolds

Refer to 006 Spray
corrosion inhibitor
oil onto turbocharger
compressor wheels

Refer to 009 Preserve
engine externally

Clean engine

Bar engine manually, and

Spray corresion Inhibitor oil into air manifolds

Spray corrosion inhibitor oil onto turbocharger compressor wheels

Preserve engine externally

Table 20  Extended Storage Procedures
G-4 — RESTORE TO SERVICE

The operations and tasks required for restoration to service must be carried out in the
recommended sequence listed in Table 21.

Section

Task Description

Refer to 001 Clean engine
Refer to F-21
Refer to F-4

Retfer to 010 Inspect and
preserve valve gear

Refer to 011 Remove
sedls from engine air
system

Refer to 012 Remove
seals from engine
exhaust system

Clean engine
Remove cylinder head covers

Turn engine on starter, and

Check valve gear

Remove seals from engine air system

Remove seals from engine exhaust system

For other services see Operating Instructions

Table 21 Restore to Service Procedures
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G-5 - TASK DESCRIPTIONS WITH THREE-DIGIT CODES

The task description with three—digit codes are described in the following sections.

001 Clean engine

Clean engine externally and check for corrosion. If necessary, remove rust spots and renew paint.
NOTE:

Do not use organic detergents to clean rubber or synthetic components. Wipe with a
dry cloth only.

002 Preserve fuel system

Connect the fuel delivery pump suction line to a separate tank, which should be filled with:

O Injection pump testing oil, to DIN ISO 4113 or
[0 Diesel fuel with 10% corrosion inhibitor oil, for internal preservation

If possible, store the fuel system when the engine is hot. (Storage is carried out during the
pre-storage run, refer to section G-1.)

003 Preserve engine coolant system

NOTE:
Engine coolant systems are usually filled with prepared engine coolant and, therefore,
protected from corrosion.

Fill engine coolant system with coolant containing 2% corrosion inhibitor oil or 50% antifreeze.
The coolant preserves the engine during the pre-storage run.
The coolant should be allowed to remain in the engine to provide protection against corrosion.
Only drain the coolant for ambient temperatures.

O Below 0°C for coolant/corrosion inhibitor oil emulsions

0 Below 40°C for coolant/antifreeze emulsions
004 Perform preservation run

Run the engine approximately 20 minutes at idling speed.
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005 Spray corrosion inhibitor oil into air manifolds
Spray corrosion inhibitor oil into the air manifolds as follows:

1. Remove plugs from air manifolds.

2. Turn engine on starter.

3. Spray corrosion inhibitor oil into air manifolds.

NOTICE:
Use only sealing rings which are in perfect condition.

4. Insert plugs into air manifolds.
006 Spray corrosion inhibitor oil onto turbocharger compressor wheels
Spray corrosion inhibitor oil into the turbocharger compressor wheels as follows:

1. Disconnect air pipework from turbochargers.

2. Spray compressor wheels and compressor housing with corrosion inhibitor oil while
rotating the compressor wheels.

3. Reconnect air pipework.

007 Seal engine exhaust system

Cover the exhaust outlets at the turbocharger with blanking plates so that they are sealed against
air and moisture penetration,

NOTE:

In order to ensure that these plates are not overlooked when the engine is returned to
service, they must be shaped in such a way as to project beyond the flanges at a certain
point. Paint the projections bright red and fold them back.

008 Seal engine air system

Cover the air filter with plastic sheet.

009 Preserve engine externally

Spray or brush preservation agent on all exposed metalwork.

NOTE:
Do not apply grease to the sealing lips of radial-lip oil seals.

NOTE:
Seal all openings in pipework, housings and turbochargers, with suitable, plugs or plates.
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010 Inspect and preserve valve gear

Check valve gear and fuel injection components for moisture, corrosion or other evidence
of damage.

Spray corrosion inhibitor oil into housing and onto valve gear and fuel injection system
components.

NOTE:
When removing the plates, ensure that no foreign particles fall into the engine.

Connect the bellows.

011 Remove seals from engine air system
Remove plastic sheet from air filters.

012 Remove seals from engine exhaust system
Remove blanking plates from exhaust outlets.

NOTE:
When removing the plates, ensure that no foreign particles fall into the engine.

Connect the bellows.

All information subject to changs without notice.
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P-1- PERFORMANCE CURVES

Applicable performance curves follow:







MTU/DDC  Series 4000

Industrial Power

Model: Series 12V-4000

Rating: 1600 bhp @ 1800 r/min
5602 Ib-ft @ 1500 r/min

5802 bt
{7595 N-m) 6000 g
Sl e o xS A 4668 1b-ft =
[ 3716 Ibeft _!.—"' ' (6329 N-m) o
(5038 Nem) 4000 3
o
2000
2000
o
1600 bhp
S 1600 1194 KW)
E .
£ 1200
o B
800
IUNCONTROLLED
1200 1400~ 1600 1800 2000
Engine Speed - r/min
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Exhaust Back Pressure: 15 in. H,0 (3.7 kPa) Torque: Nem = b4 fix 1358 Fuel Injector: 0000107851
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Construction and Industrial Specification Sheet

General Data intake Alr System
Application Group A Imake Air Flow @ Rated Maximum Power — #¥/min (m¥s) ......... 5750 (108
Application Deslgnation c20 Turbocharger Comprassor Inlet Temperatiure — °F (°C)....ovur.. 77 {25)
Model . T1237K11 Alr Imtake Restriction, Maximum:
Power Quitput — bhp. 1600 Clean Air Cleaner —in. HoO (kPa) 12 (3.0)
Power Output — kW 1194 Dirty Air Cleaner —in. H,O (kPa) 20 (5.0
Rated Speed — /min 1800 Intake Pipe Inner Diarmeter, Racommended:
Nurmber af Cylingers 12 Single —in. {mm} 12 (305)
Total Displacement — in’ {L) 2975 (48.75} Bouble — in. {mm) 8 (203)
Cosnpression Ratio 14.0:1 Irtake Temperature Rise, Maximurm: )
Piston Speed — ft/min (m/s) 2389 (12.0) {Ambiertt 10 Engine Air Inlet) — °F (°C} cvcree. e sbensessarssroneo 0 (17)
Turbocharger BTV7506 Exhaust System
Engine Configuration Exhasst Volume Flow ~ fE/min (ms), 8000 (3.78) t
Engine Type 90° Ves 4 Cycle BExhgust Temperature —°F {°C) 7003713 t
Bore and Stroka —in. (mm) 6.5 x 7.5 {185 x 140) Back Presstre, Maximum —in, HY (kP&).w....ccremmssmesssirmsnsns 15 (5.1
Intake Vialves Per Cylinder 2 Exhaust Pipe Inner Diameter, Recommernded:
‘Exhaust Valves Par Cylinder. 2 Single —in. (mm} 14 (360)
Carmbustion System Direct Injection Doukie = in. {mm} 10 (250}
Injection Davice Electronic Common Rall  Lubrication System
Charge Air Codling System e SCCC Cil Pressure at Rated Speed — Ibﬂn {2 ) I 80 {550}
Engine Crankcase Vent System Open Gil Pressure at Low Idle - in.? — (kPa)......... .. 36{250)
Dimsnsions Ol Flow @ Rated Speed — gal/min (L/min) ..... .. 90 (341)
Length —in. {ram) 99.9 (2538} il Flow @ Low klle Spaad — gal/min (L/min}... w AT (178)
Width — in, [mim) 62.5 (1588) Gallery Oil Temparatura, Maximum — °F (°C).. . 210(99)
Height = i (mm).. 68.3 (1735) Oil Pan Capacity: Static High Mark = gt (L) ..... .. 211 {200)
Weight, Dry— b (kg) 18382 (6070) Static Low Mark — gt (L)...... -~ 169 (160}
Weigrt, Wat — b (kg) 13920 (8314) Total Engine Ol Capacity with Filters — gt (L)...... . 232 (220)
Center of Gravity Wet Engine Anguiarity Limits, Front Up - Degrees......... - 125
From R.E.Q.B. {x axis) = in. (mmj Net Avaliable Engine Angularity Limits, Front Down — Dagrees........ we 128
Abovae Crankshaft {y axis} —in. {mm) Not Available Engine Angutarity Limits, Left/Fight Down — Degrees. — 225
Right of Crarkshaft {z axis} = In. {mm) Not Avaitable Crankcase Pressua, Maximum — inHz0 (KPa.. e 10{2.5)
Machanical Limits Electrical
Thiust Bearing Load Limit, Continuous — Ik (kN)....... .. 1596 (7.1} Battery Capacity, Recommended {CCA @ 0°F)
Thrust Bearing Load Limit, Intermittent — 15 (KN) ceenersnenns 3844 {17.7). 24 Volt Systam, Abova 32°F 1 {0°C) 1900
Vertical Load at Rear of Crankshaft, Maximum - (b (kN ...... 2250 {10.0) 24 Volt System, Below 32°F / {0°C) _ 2500
Static Bending Moment at Rear Resistance of Starting Circult, Maximum: :
" Face of Block, Maxdmum — Ib-ft {N-n} 1000 {1358) 24 Vot System — ohms 0.002
Fuel System Performance Data
Fuel Consumpiion — gal/hr (L/min) Not Available Altitudla Capability — ft {m) 21000 (640
Fuel Censumpiion — b (kg/hd Nt Avaitable Manitold Boost Pressure —In. Hg (kFa) Not Available
Fuel Spill Rata ~ galhr (L/min) Not Avaitabls BMEP — lbvin.? {bar) i 237 (16.3)
Fuel Spill Heat Rejection — BAATIN (KW ... oressneon: Not Avaflable Friction Power: :
Total Fuel Flow — galhr {Limin). Not Available Rated Spead ~ hp (kW) , 200 {149)
Fuel Wnlet Temperature, Maximum —°F {°C} Paak Torque Speed — np (kW) 130 (97)
Fuel Pump Suction, Maximum - in. Hg 'S :
Fuel Retum Prassune, Maximum ~ |b/in (kPa)
Fuel Filter Size, Secondary — microns ................... rremeesteerns B : Enging Speed Rated Power Rated Torque Rated BSFC *
Fuel Injector ~ Part Mumbar 0000107851 {rfmin} bhp (kW) To-fit {-m} Ihfhhp {glW-hr)
Cooling System 1800 1500 (1194) 4668 (6329) Not Avaflable
Haat Rejection; 1850 1600 (1194) 5093 (6905) Not Availatie
Engine Circuit to Coolant — BRmin (kW) ...........oeeeeeerecesserens Not Available 1500 1800 (1194) 5602 (7505) Not Available
Aftercocler Circuit to Coolant. — Biuw/min (kW).... .. Not Available 1350 1213 (905) 4719 (6398) Mot Avallable
Engine Radiated Heat — BIMATIN (KWun.nor.sssssemmmsmmmmseerenseres Mok Available 1200 849 (638) 3716 (5038) Not Available .
Coolant Flow:
Engine Gircuit — galimin {mhr) 374 (85)
Engine Circuit External Restﬂction tefin? (kPa}.... o 102 (70)
Afteccooler Ciredit — gal/min (m¥hr} 220 {50) Emissions
Aftarcooler Circuit Externat Restricion — 1. 2 (kPa)........... 10.2 (70) Srnole, Bosch Number:
Engine Coolant Out Temperature, Maximum —°F {°C) ..o 203 (85} Rated Power. Not Available
Aftercocler Coclant In Temparature, Maxdmum =°F {C)........ 171 (77} Peak Tomque Speed Not Available
Engine Coolant Temperatura, Mirimum — °F {°C).....cccousines 160 (71} Noisa - dB(A) @ 1m Not Available
Engine Coclant Capacity — gt {L) 169 (160) N, — g, Not Available
Thermostat: CO - ghr Not Available
HTC Stert to Open — °F (°C) 170 (77) HC - ghr Not Available
HTC Fulty Open —°F (°C) 185 (85) 80, ~g/hr (0.12 sulfur fusl) Not Available
LTC Start to Open - °F (°C) 50 (32)
LTC Fully Opan—°F [°C) 12 (44)
Water Pump(s) Inlet Pressure, Minimurn (wfo pressure cap): * Fuel consumgiion tolarance of + 5% per DIN 1SO 2048. Diesal fuel to
Rapid Wanmup Radiator, . Positive DIN EN 590 with a minimum LH,V. of 42800 kJ/kg (18390 Btub).
Gonventional Radiator — in, HG (P&} ...-....cccemsmmeeriusrecsmmnsenses 3{-10)
Pressura Cap, Minimum — Iin." (kPa) . 14 {&7) t Estimated data
Water Pump Dlscharge Pressure, Max. (w/o pressure cap):
]Englne Clrccu:]t - lbfin? {kPa) 52 {360)
ntevcoolar Circuit —.!bfAin? (kPa) ap
Static Head, Maximuen —t HO %Pia)(um 53 (149) UNCONTROLLED
ate, mum - gal/min n U Y | ]
irawdown, Minimum — Percantage of Total Coollng . B% COPY Curva No. £4-T123-32-05
Deaeration, Meximiam Tire — MINUIES ... .omessmmmerereres 30 Rev./Date:  1/28.June 99
Remote Pressurization — [bin? {kPa) 7-10 (48-69) Sheet No. 2ot2
AR information subject ta change without notice.
Dsirolt Diesel® and MTU® are registerad trademarks.
@ 1999 DETROIT DIESEL CORPORATION
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MTU/DDC

Series 4000

‘Industrial Power

Model: Series 12V-4000

Rating: 1725 bhp @ 1900 r/min
5150 |b.ft- @ 1500 r/min
N
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Pawer output gusrantsed within 5% &1 1S0 3048 conditions: Conversion Faciors:
Fuolsonaumplion tlerane of +5% pee 1503045, Diocet ol s DIN EN 520 Power. i = bhp x0.748 GNO4M - 1102

with & minimum LHY 42200 k&g {18390 Buib)
Air intake reatriction: 10 in.'HLO [2.5 kPa}
Exhaust Back Prossure: 15 in, H,0 (2.7 kPa)

Fual: G/kW -hr = Iibhp -hir x 608
Torque: N«m = Ilb+ltx 1,356

Fuel Injector : 0000107851

Certifled by: M

All informafion subject to change without notics,

Delrott Diesel® and MTU® are registered trademarks.
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Construction and Industrial Specification Sheet

General Data
Application Group
Application Designation
Model

Power Output — bhp
Powvser Output = kKW
Ratex Speed — /min
Number of Cylinders
Total Displacemnent —in® (L}
Comprassion Ratio
Plsion Speed — ft/min (s}
Turbocharger
Englne Configuration
Engine Type
Bore and Stroke — in. {mmm)
Intake Valves Par Cylinder
Exhaust Valves Per Cylinder,
Combustion Systern
Injection Device
Charge Air Cocling System
Engine Crankcass Vent Systam
Dimenslons
Length —in. {mm}
Width —in. {ram}
Height —in. {mm}
Weight, Dry - Ib (kg)
Waight, Wet —Ib (kg)
Center of Gravity Wet
From R.F.OB. {x axisg} - In. {mm)
Above Crapkshaft (y axis) - in. (mm)
Right of Crankshaft {(z ad5) — in. (MM.werersmmssecceccessienreniens
Mechanical Limits ’ :
Thrust Beariryg Load Limit, Continuous - 1b (kN)......
Thrust Bearing Load Limit, Intermittent —Ib (kNj.
Vertical Load at Rear of Crankshaft, Maximum -~
Statle Bendng Momerk at Rear
Facs of Block, Maxdmum — Ib-ft (N-m)......ociniinininnssssssens
Fuel System
Fusl Gonsumption — gal/hr {£./min)
Fuel Consumption — tb/hr (kg/hr)
Fuel Spill Rate — gak'hr (L/rrir)
Fusl Spill Heat Rejection — BIWMIN (KW)........ccoumremrecsinecsinis
Totad Fuel Fiow = galhr (L/min)
Fuel Inlst Temperature, Ma3mum —°F {*C}.....cucememmsmin
Fuel Pump Suction, Maxirnum — in. Hg (kPa) ...
Fuel Return Pressura, Maximum ~ Ib/ (kPa)
Fuel Filter Stze, Secondary — Microns ...
Fuel Infector — Part Number
Cooling System
Hesat Rejaction:
Engine Circuit to Cookant — Biw/min (kW).............
Aftercooler Cireuit to Coolant, — Biw/imin (KW)..
Engine Radiated Heat — Btu/min (kWh....
Coolant Flow, Rated: mnmmgs%uwwrau}
Engine Circuit — galmin (m*hr)
Engine Circuit Extemnal Restriction — 16An.? (KPa).....cuuusren.-
Aftercooler Cireuit — gal/min (m®hr)
Aftarcocler Cirevit External Restriction —Ibvin. 2 {kPa)....
Engine Coolart Out Temperature, Maximum — °F {°C}..
Aftercocler Coolant In Temperature, Meximum =°F (°C)
Engine Cootant Temperature, Mnimum = °F (°C) ..ccceininnn.
Engine Cootant Capacity — qt (L) :
Thormastat: i

HTC Start to Open —°F {°C)
HTC Fully Open —*F (°C)
LTC Startto Open °F ("r“-
LTC Fully Open —

Water Pumpi{s) Inlet Pmssure Nanimum {w/c pressure cap):
Aapid Wammup Radiator
Conventional Radiator ~ in. Hg

Presstre Cap, Mintmurm -~ ibfn. (kPa}

Water Pump Diseharge Pressure, Max, {Wo pnassure cap}
“Engine Circuit — 1b/in.2 {kPa)
Intercooler Circuit — IbAin.2 {kPa}

Static Head, Maximum — ft H:0 {kPa)

Coolant Fill Rate, Minimum — gabfimin (L/mln} ... ocoeeeeeeees

Drawdown, Minimum — Percentage of Total Cocling . .

Deapration, Maximum Time — Minutes

Remote Pressurization — Ib/fin? (kPa)

5A

C20
Ti237K1
1725

1286

1900

12

2975 (48.75)
14.0:1
2369 (12.0)
BTV7506

90° Vea 4 Cycle
6.5 x 7.5 (165 x 190}
2

2

Direct Injection
Elactronic Common Rail
SCCC

Cpen

99.9 (25.38)
62.5 {1588)
68.3{1735)
13325 (5044}
14171 {3428)

35.4 (809)
4.4 {238}
0 (0}

e 1596 (7.1)
. 3844 (17.7)

2250 {10.0)
1000 (1358)

79.0 (4.98) ¢
553 (251) *
105 {5.62)
399 (7.02)
184 (11.6)
140 {80)

. 6(20)
. 7(80)
8

. 0000107851

27297 {480)

. 17061 (300}
. 2559 (45)

370 (84)
7 (48)

180 {40.9)
. 11(76)
203(95)
174(79) 1
160 71)
169 (160)

170 (77)
185 (85)
20 (32)

112 (44)

Positive

w B{10}

- 1En

60 (415)
a2 (221)
50 (1489)
5(19)
8%

30
7-10 {48-69)
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Intake Alr System
Intake Air Flow @ Pated Maximum Power — Bimin {m¥/s} ... 3920 (1.85)
Turbocharger Compressar inlet Temperature — °F {(*C}...ccceme.. 77 (25)
Air Intake Restriction, Maximum:
Clean Air Cleaner —in. H:O {kPa) 12 (3.0)
Dirty Air Cleaner ~ in. HQ (kFa) 20 (5.0)
Intake Pipe Inner Diameter, Recommendad:
Each Barik — in. {mm) : 12 (305)
Each Turbo —in. {mm) 8(203)
Intake Temperature Rise, Manxirmurm:
(Amibient to Engine AIr Inlet} = °F {°C) uureeeeeeeeeersssessssmmmmneeeee 30{17)
Exhaust System
Exhaust Mass Flow ~ Ibfmin {(kg/min) 287 {130)
Exhaust Volume Flow at STP - n"nnln {m%s} ... s 3927 {1.85) £
Exbaust Temperature —°F {°C) 716 (380)
Back Pressure, Maximum = In. Hg (kPa) 1.5 (5.1}
Exhaust Pipe Inner Diameter, Recommended:
Single = in. {mm} 14 {380}
Double — in. {mm) 10 (250}
Lubrication System
Git Pressure at Rated Speed —~ Ib‘in {kPa}.... reonsensssssnnneens 31 {B30)
Oil Pressura at Low Idle —ivinZ — {kPa) 23(150)
Qil Flow @ Rated Speed — gal/min {UMiN} ... 93 (353)
il Flow @ Low Idie Spasd — galhmin (Limin). 47 (178}
Gallery Qil Temperature, Maximen = °F (*C). e 210(89)
Oll Pan Capacity: Static High Mark — gt (L} ..occemnnnnn,. 211 (200)
Static Low Mark —qt (L) 169 (180)
Total Engine Ofl Capacity with Fiers — Gt (L.e.cmusussssssssmmerrrrens 232 {220)
Engine Angularity Limits, Front Up = Dagrees......mn: 125
Engine Angularity Limits, Front Down — Dogrees............cumem 125
Engine Angularity Limits, LefRight Down —Degreas........omwe. 225
Crankcass Prassure, Maximum = inH0 (kPa).....ccercenien. 10 {2.5)
Electrical
Baltery Capadity, Recommended (CCA):
24 Velt System, Above 32° F £{0°C) 1900
24 Volt System, Below 32° F/ (0°C) 2500
Resistance of Starting Circuit, Maximum: E
24 Voit System — ohms 0.002
Porformance Data :
Altitude Capability — ft (i) 21000 (640
Manrifold Boost Prassure —in. Hg (kPa} 47 {160}
BMEP —ibfin.2 (bar} 242 (16.7)
Friction Power:
Rated Speed — hp {KW) 200 {149)
Peak Torue Speed —hp (KW, 130 {87}
Engine Speed Rated Power Rated Torque Rated BSFC*
{t/min) blip (kW) (-2 {N-mn} /bl (/WW-fr)
1800 1725 (1286) 4768 (6465) 0.321 {395}
1800 1710{1275) 4990 {6765} 0.7 {185} T
1650 1610 (1201) 5125 (6048) 0.314 {191) t
- 1500 1471 (1097} B150 (6983) + 0.312 (190) T
1350 1218 {504) - 4719 (6398) 0.316 (192) ¢
1200 849 (633) 8716 (5038) 0.347 211}
Emissions
Smoke, Bosch Number:
Ratad Power. 05
Peak Torque Speed : 1.0 -
Noise - dB{A} & 3m 1055
NQ, ~ ghr... 18250
CO-—ghr 1000
HC - g/hr
80, — g/ (0.1% swifur fuel) 250

* Fuet consumnption tolerance of + 5% par DIN 1SO 3046. Diesel fudl fo
DIN EN 580 with & minimam L.H.V. of 42800 kJ/kg (18390 Btuib}.

t+ Revisad
1 Standard pressure and ternperature reference — 1.169 kgim®

UNCONTROLLED
COPY e Do oo o
Sheat No. 2cf2

Al information subject to change without notice.
Datrolt Diesel® and MTU® are registerad trademarks.
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MTU/DDC Series 4000

Industrial Power

Model: Series 12V-4000

Rating: 1875 bhp @ 1900 r/min
5613 lbft @ 1500 r/min
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Powaer ompgt gtila;amsed within 5% at [SO 3046 conditions: Convearsion Faciors:
Fﬁiﬁm5$£$£?;%?§&'a%ié?gé.i:’e."z::‘mm &0 Power; KW = bhp x0.746 6NOAM - 1100
with 8 minimum LHY 42800 kJ/kg (18390 Bwb
Airlnw?(glgstrli‘aiom 10in. H,0 (25{ kPa) ) Fuel: g/&W -hr = ivbhp -hr X 608 Fuel Injector : 0000107851
Exhaust Back Pressure: 16in. H,0 (3.7 kPa) Torquoe: Nom = Ib.ftx 1.356

o ) . Curve No. E4-T123-32-03
Certified by: _ : Rev./Date: 5/10 June 99
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Construction and Industrial Specification Sheet

General Data

Appiication Group 5A
Application Deslgnation c20
Model T1237K11
Power Output — bhp 1875
Power Qutput = KW 1398
Rated Speead — r/min 1900
Number of Cylinders 12
Total Displacement —in® (L) 2075 (48.75)
Compression Ratic 14.0:1
Piston Speed — ft/min (mvs) 2369 {12.0)
Turbocharger BTVY506
Engine Configuration
Engine Type 90° Vee 4 Cycle
Bora and Stroke —in. {mm) 6.5 x 7.5 (165 x 190)
Intake Valves Par Cylinder 2
Exhaust Valves Per Cylinder 2
GCombustion Systern Diract Injection
Injection Device Electronic Common Rall
Charge Air Cooling System 8CCC
Engine Crankcase Vent System Open
Dimenslcne
Length —in. {mm} 99,9 (2538)
Width = in. {mm) 62.5 (1588)
Helght — in. (mm} 683 (1735)
Weight, Dry — Ib {kg) 13325 (6044)
Waight, Wet — b (kg) 14171 (6428)
Center of Gravity Wet
From R.F.QB. {(x axig) — in. {mm} 35.4 {899)
Above Crankshalt (y axis) — in. (mm) 9.4 (239)
Right of Crankshaft (z axis) — in, (mm) o (0)
Mechanical Eimits
Thrust Bearing Load Limit, Gontinuous — Ib (kN .......cccoo... 1506 (7.1)
‘Thrust Bearing Load Limit, intermittent - Ib (kN ... |4 (17N

Vertcal Load at Rear of Crankshaf, Meximur — b (kN) 2250 {10.0)
Static Bancling Mement at Rear

Face of Block, Masdmum = [bft (NM.......couermsrermmmnrsnes 1000 (1356)
Fuel System
Fuel Consumption — galfr (Limin) 5.6 (5.40) ¥
Fuel Consumption = Io/hr (kg/hr) 601 (273) *
Fuel Spill Rate — gathr (L/min) 109 (6.89)
Fuel Spill Heat Rejection — BI/min (KN)........uwwmmmm 410 (7.21)
Total Fuel Flow — galtr {L/min) 194.6 (12.3)

Fuel Inlet Temparature, Maximum —°F {*C} ...
Fuel Pump Suction, Maxém:sm — in. Hg (L(P -
Fuel Retum Pressure, Maximum — b/n. (kPa}

Fuel Fitter Slze, Secondary — microns .. e B

Fuel Injector — Part Number 0000107851
Cooling System

Hesit Rejection:

Engine Circuit to Coolant — BEsmin (W) e e

Aftercooler Cireult to Coolart, — Btu/min (kW)

Engine Radated Heat — B/min (kW)
Coolant Flow, Rated: (Mmmmss%ofﬂmxl Regulrad)

Englne Circuit — galfmin {m ) 370(84)
Engine Clreuit External Restncum IB/NE (KP&).0vemesrnsosens 7 (48}
Aftercooler Ciretdt — gal/min {m%he} 180 {40.9)
Aftercooler Circuit Extemal Restriction —\bvin. 2 (kPa.......... 11 {76)
Engine Coolant Out Temperature, Maximum —°F {°C) ... 203 {85)

Aftercoolar Coolant In Temperature, Maximum = °F ("C} 174 (79

Engine Coolant Temperature, Minimum = °F (°C}......... - 160 (71)
Engina Coolant Capacity — gt (L) ; 189 (160}
Thermostat:

HTC Start to Open — °F (°C) 170 (77)

HTC Fully Open —°F (*C) 185 (85)

LTC Start to Open— °F {°G) 90 {32)

LTC Fully Opan—°F {*C} 112 (44)
Watsr Pump(s) Infet Pressure, Minimwan (w/o pressura cap):

Rapid Wamup Radiator Positive

Corwventional Radiator —in. Hg (KPY..counsrrrrermsmarsnsasssnnssnss 3 {-10)
Pressure Cap, Minimum — Bin® (dPa) .. 14 (87}
Water Purmp Discharga Prassure, Max, (wie pressure cap):

Engine Cireuit — Ib/in2 (kPa) 60 {415)

Intereacler Gireuit - Iin.? (kPa) 32 (221)
Static Head, Maximum — ft HxD (kPa) 50 (149)

Coclant Fill Rate, Minimurn — gal/min {Lmin}........... w 5{19)
. Drawdgown, Minimum — Percentage of Total Cooling . 8%
" Deaeration, Maximum Tima — MINUEES .....ueemimsmssmmras 30
Remote Presswization — [bAnZ (kPaj} 7-10 (458-65)
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Intake Alr System
Intake Air Flow @ Rated Maximum Power — f3/min (m%s) ... 4135 {1.95
Turbocharger Comprassor |alet Tamperatura — °F (°C) ... 77 {26)
Air Intake Restriction, Maximurm;
Clean Alr Cleaner = In. H.O {kPa) 12 (3.9)
Disty Ajr Cleanar —in. H:0 (kPa) 20 (5.0
intake Pipe Inner Diamster, Recommended:
Each Bank = in. {mim} 12 {305)
Each Turbo — in. {rmim} 8{203)
Intake Temparature Rise, Maximuny:
{Arnbient to Engine Air Inlet) — °F {®C) ccrniinminmsimssnssrmeseonnnns 30 (17)
Exhaust System
Exhiaust Mags Flow — Ib/min (kg/min) 309 (140)
Exhaust Volume Flow at STP — 1¥min (m%8) oo 4229 (2.00) £
Exhaust Temperature — °F {*C) 734 (390)
Back Pragsure, Maximum —in. Hg {Pa}.....cvn: 1.8 (5.1}
Exhaust Pipe Innar Diameter, Recommerndsd:
Single —in. {(mm) 14 (360}
Double =in. (mm) 10 (250)
Lubrication System :
Qil Pressure 2t Rated Speed ~ Ihﬁn {kPa).... cresemsseenneenss S {630}
Qil- Pressure at Low kile — Ib/in” {kPa} 23 (150}
Cil Flow @ Rated Spead - galimin (LA .vevmsrecnrnmnnne, 93 (363}

Ok Fiow @ Low Idle Spesd — galimin (Limin}...
Gallery Oit Tamperatura, Maximum —°F {°C}.......
Oil Pan Capacity: Static High Mark =gt (L) .....

Static Low Mark — gt {L}.......

. 47 (178}
. 210(99)
. 211 (200)
.. 169 (160}

Tetal Engine Ol Capacity with Fiters —gt {L}... . 282 (220)
Engine Angularity Limits, Front Up — Degrees...... . 128
Engine Angularity Limits, Front Down —Degrees......... - 125
Engine Angularity Limits, 1sft/Right Down - Degrees.. . 225
Crankcase Pressure, Maximum — in. HaO (P8} v 10{2.5)
Electrical
Battery Capacity, Recommended (CCA): 1
24 Voit Systern, Above 32°F /(0° C) ; 1500
24 Voit System, Below 32° F/{0° C} 2500
Resistarca of Starting Circuit Per Starter, Maximum:
24 Voit System — chims . 0.002
Performancs Data .
Altitude Capability — it {m) 18000 (5486)
Manifold Boost Pressure —in. Hg (kPa) 56 (190)
BMEP ~ Ib/in.” {bar) - 263 (18.1)
Friction Powar. . .
Rated Spoed - hp (KW} 200 {149}
Peak Torque Spaed — hp (kW) 130 (97)
Engine Speed  Rated Power Rated Tergus Rated BSFC *
(v/rnin} bhp (KW) fhxft {N-m) Ibhp (g/cW-hr)
1900 1875 (1309 5183 (7027) 0.321 {(195)
1800 1868 {1994) 5451 {7360) 0,317 (193}
1850 1746 (1303) 5558 (7535) 0.318 (194)
1500 1603 (1196) 5613 (7610) 0.324 (197}
1350 1317 (983) 5124 {6947) ©.330 (201)
1200 849 {633} 3716 (5038) 0.345 (210}
Emigsions
Smoke, Bosch Nurmber:
Rated Power. 0.6
Paak Torque Speed. 1.2
Noise —dB{A} @ 1m 105.8
NO, — g/ 19750
CO—-ghr 1140.
HC - g/hr ; 10
S0z — g/hr {0.1% sutfur fuel) 275

* Fuel consumption tolerance of +5% per DIN 180 3046. Diegel fusl to
DIN EN 580 with & minimum EH.V. of 42800 kl/kg (18390 Btuib).

T Ravised
1 Standard pressure and temperature reference - 1.169 kg/m?

UNCONTROLLED CuveNo.  EATI2332.08
COPY nevmfm 5/10.June 99
Sheet No, 2of2

AR inforamtion subject to change without notice.
Detroit Dlesei® and MTU ® are registered trademarks.
£ 1999 DETROIT DIESEL CORPORATION



MTU/DDC Series 4000

Industrial Power

Model: Series 12V-4000

Rating: 2025 bhp @ 1900 r/min
6047 Ib-ft @ 1500 r/min
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Construction and Industrial Specification Sheet

Geperal Data

Application Group SA

Application Designation C20

Modal TI237K11

Power Outpuit-- bhp. 2025

Power Qutput — kW 1510

Rated Speed — ¢min. 1900

Number of Cylinders 12

Totsl Displacoment —in® (L) 2975 (48.75)

Comprassicn Ratio 14.0c1

Piston Spead - ft/min {m/s) 2369 (12.0)

Turbocharger BTV7506
Engine Configuration

Engine Type 90° Veo 4 Cycle

Boere and Stroke - in. {tm}) 65x7.5{165x190)

Intake Vahes Per Cylinder 2

Exhaust Valves Par Cylinder 2

Combustion Systam Direct Injection

Injaction Davice Elsctronic: Comman Rail

Charge Air Cooling System SCCC

Engine Crankcase Vent System Open
Dimensions

Length — in. (mm} 90.9 (2538)

Width = in, (mm) 62,5 {1588}

Height — irc (mm) 68.3 (1735)

Weight, Dry = b (kg) 13325 {6044)

Weight, Wet ~ Ib {ka) 14171 (6428)
Center of Gravity Wet

From R.E.Q.B. {x axis} — in. {mm) 35.4 {899)

Abcve Crankshaft (y axis) —in. {(mm} 9.4 (238)

Right of Cranksheft {2 23d8) — in. (fOM).cceiessimsmssssssnsenmenns {0
Mechanical Limits

Thrust Bearing Load Limit, Continuous — 1ty (kN} ... o 1586 (7.1)

Thrust Bearing Load Limit, Intermittent = Ib (kN)... e 3844 {17.7)

Vertical Load at Rear of Crankshaft, Maximum — Ib (kN) ....... 2250 (10.0)

Static Bending Moment at Rear

Face of Blotk, Maximurm — Bt {N-M)....oousseeeessssassssseseenees 1000 (1356)

Fuel System

Fuel Consurmption — galthr (Limin) 92.6 (5.84) "

Fusl Cansumption - b {kg/hr} 648 (294) *

Fuel Spill Rate — gal/hr (L/min} H2F.07

Fuel Spill Heat Rajection — Bnin W) .ccvinrimssnniicsneness. 425 {7.47}

Total Fue! Row — galhr (Limin} 204.6 (12.9)

Fuel Infet Tomperature, Madtirmiim — °F {*C) oo 140 {60)

Fusl Pump Suction, Maximum —in_ Hy (kPa) . . G(20)

Fusl Retum Pressure, Maximum - 1b%in (kPa) w 7{80)

Fuel Filter Size, Secondary — MiCrons . weoeemeemsemese e 8

Fual Injector - Part Number 0000107851
Cocling Syslem

Haat Rejection:

Engine Circuit to Coolant - Btwmin (KW).... . 34121 (800}

Aftercooler Circuit 1o Cootant. — BIumin (OW)..............

Engine Radiated Hea — Btu/min {KW)...
Coolant Flow, Rated: (Minimum 98% of ﬂated Requ'red)
- Engine Circuit — gal/min {m¥hn

Engine Cirevit Extemal Has‘lrlctlon - IbinZ (kPa)....

Afterceoler Ciruuit — gal/min {m*/hr}

Aftercooler Gircult Extemal Restriction - Ibin.” {kPay ...........

Engine Coclant Out Temparature, Maximurn —°F (°C} ...
Aftercooler Coclant In Temperature, Maximim —°F {"C)

Engina Coclant Capacity - gf {L)

Themastal:
HTC Start to Open —°F (°C)

HTC Fully Open —°F {°C}

LTC Start to Open ~ °F {°C}

LTC Fully Open— °F {°C)

Water Pump(s) Inlet Pressurs, Minimum {w/o pressurs cap):

Rapid Watrnup Radiator.

Corwentional Radiator = in.

Water Pump Discharge Pressure, Max, (Wo pressure cap):
Engine Circuit —{bfin.® (kPa)

[0 T
Pressura Cap, Minimum: — I (Pa) cee--crrescorsersreororvencesncenes

Intercooler Circutt — IbIn? (kPa)

Static Head, Maxirmum — ft H.O (kPa)

Coolant Fill Rate, Minimum = gal/min {LATIN} ....c..eeneeeeereereens

Drawdown, Minlmum — Percentage of Total Goolmg
Deaaration, Maximum Time — Minutes ..
- . Remote Pressurization — Ib/in® {kPa)

- 21042 (370)
. 2057 (52)

370 {84}

. 7{48)

180 (40.9)
11 (76)

. 203{95)

o 174(79)1
Engine Coclant Ternperature, Minimum — °F {*C)....ov v

160 (71)
169 {160)

170 (77}
185 (85)
90 (32)

112 (44)

Posltive
3(10)
14 {97)
B0 (415)

a2 (221)
50 (145)

5(19)
- 8%
. 30

7-10 (48-69)

139

6SE4009 0003

Intake Air System -
Intake Alr Flow @ Rated Maximum Power — ft¥/min {m“!s) ......... 4844 (2.05
Tubocharger Compressor Intet Temperature = °F (°C.............. 77 (25)
Air Intake Restriction, Maxdmur;
Clean Air Cleaner —in. H,0 (kPa) 12 (3.0)
Dirty Alr Cleaner — in. HO (kFa} 20 {5.0)
Intaka Pipe Inner Diameter, Recommended:
Each Bank — in. {mm) 12 {305}
Each Turbo —in. (mm) 8 (203)
Intake Tempetature Rise, Maximum:
{Ambient to Enging Alr INlet) — °F {°C) .cvmmsenmmsemsermsenmsencrsnss 30 {17}
Exhaust System
Exhaust Mass Flow — Ib/min (kg/min) 331 (150)
Exhaust Volume Flow at STP = #3min (m¥s} .oecooreee e 4531 (2,14}
Exhaust Temperature —°F {*C) 779 (415}
_Back Pressure, Maximum —in. B (KPa)......ecmsmmsessssonminr 15 (8.1}
Exhaust FPipe Inner Diameter, Recommendad:
Single — in. {mm) 14 (360}
Doubls —in. (mm) 10 (250
Lubrication System
Oil Prossure at Rated Speed - Ihﬂn Lo Y 91 (530)
Oil Presaure at Low Idle — vin2 {kPa) 23 {150)

Oil Flow @ Rated Spaed ~ gal/min {Limin)
Gil Flow @ Low kdle Speed ~ gal/min {Limin).
Gallery Oil Temperature, Maximum — °F {°C)..

.. 93(353)
47 (178)
. 210{99)

©il Pan Capacity: Static High Mak —qt {1} ..... e 211 (200}
Static Low Mark — gt {4)..... . 169 (160}
Total Engine Oil Capacity with Filters - gt {L}. 232 (220}
Engine Angularity Limits, Front Up — Degrees, 125
Engine Angularity Limits, Front Down — Degrees.....ccuniman. 12.5
Engine Angulasity Limits, Left/Right Down - Degrees. . 225
Crarkcase Pressure, Maxdmum —in. HyO (KP&) ..occoesnncsirnnnnn. 10 (2.5)
Electrical
Batiery Capadity, Recommended (CCA): T :
24 Volt System, Above 32° F/ {0° C). 1900
24 Voit Systemn, Balow 32° F/ {0° C) 2500
Resistance of Starting Circuit Per Starter, Maximum:
24 Vgit Systern - chms G.002
Performance Data
Altitude Capability — ft {m) : 15000 {457%,
Manifcld Boost Pressura - In. Hg (kPa) 71240}
BMEP — Ibin.? (bar) 264 {(19.6)
Friction Power. :
Rated Speed — hp (kW) 200 {149)
Peak Torque Speed —hp (kW) 130 {97)
Engine Speod Rated Power Rated Torque Rated BSFC*
(v/min} bhp (kW) Ib-4t (N-m} IVbhp (/kW-hr)
1900 2025 {1511} t 5598 (7589) 0.321 (195)
1800 2017 {1505} t 5BES (7974} 0.321 (195)
1650 1883 (1405) t 5994 (8127) 0.321 {195)
1500 1727 {1288) 8047 (8199) 0.324 (197)
1350 1422 (1061) T 5532 (7500) + 0.334 (203}
1200 849 (633} - 3716 (5038) 0.345 (210}
Emissions
Smoke, Bosch Numbsr: )
Fated Power 0.8
Peak Torgue Speed 1.5
Noise — dB(A) @ Tm 106.2
MO, = g/hr. 20500
CO - ghr 1330
HC ~ghr ged
80, — g (0.1% sulfur fuel} 294

* Fuel consumption tolerance of +5% per DIN IS0 3046, Diesel fusl to
DIN EN 530 with a minimum L.H.V. of 42800 kMg (18390 Biufb).

T Revised

+ Standard pressure and temperature reference —1.169 kg/m”

UNCONTROLLED ggvnr? DN:fe: E;?oamgg
COPY Sheet No. 20f2

Al information subject to change without notice.
Detroft Diesel® and MTU ® are registared trademarks.
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MTU/DDC

“Industrial Power

Series 4000'"

Model: 12V-4000 DDEC®
Rating: 2250 bhp @ 1950 r/min :
6300 Ib-ft @ 1650 r/min Petroleum - Frac Oniy
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Powar aulput guarantsed within 5% al 150 3046 conditions: Conversion Factors: '
77°F (25°C) air inlet ternperatura; 23.31 in. Hg {3%kPa) dry barometer; Powee: KW =bhp x 0.748 ENOAM - 1223

Fuel consumption tolerance of +5% per IS0 3048. Diessl fusl to DINENS9G |
with a minimum LHV 42800 kJAg {18390 Biuib}

Alr intake restriction: 10in, H,0 (2.5 kPa)

Exhaust Back Prassura: 15 in. H,0 {3.7 kPa}

Fuol: oW -he = Bibhp - hr x 608.
Torque: N+m=1b.fix1,356

Fuel Injector : Q000107851

Certified by: M

Performance Curve

All hformation subject to change without notice,
Detroit Diesel @ and MTL € rre ragistared trademarks.,
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Construction and Industrial Specification Sheet

General Data Intake Alr Systemn
Application Group : 5A Intake Air Fiow @ Rated Maximum Power — f&min (m¥s) ......... 5000 (2.36}
Application Designation 80 Turbocharger Comgprressor Inlet Temperature — °F (°C).meeee 77(25)
Modet : T1237K73 Air Intake Restriction, Masdrmum:
Power Otitput — bhp. . 2250 Clean Air Cleaner —in. HxO (kPa} 12 (3.0)
Power Qutput - KW 1679 Dirty Air Cleaner —in, HO (kPa) 20 (5.0)
Rated Speed - Kimin . 1950 [ntake Pipe Inner Biameter, Recommendead:
Number of Cylinders 12 Each bank —in. {rmm) 12 (305)
Total Displacemant - In® (L} 2075 (48.75) Each Turbo—in. {mm) 8({203)
Compression Ratio 1401 intake Ternperature Rise, Maximurm:
Piston Speed - ft/min {m/s) 2431 (123} (Ambient to Enging Air Inlef} = °F (PG) ..uursmmeceeeresmmensescernse 30 (17)
Turbocharger BTV7506 Exhaust System
Engine Configuration Esxhaust Mass Flow — l/min (kg/min) 365 (185)
Ergine Type . 90° Vee 4 Cycle Exhaust Yolume Flow at STP — #min (1.5 J— 6589 (2.64)
Bore and Stroke — in. {mm) 6.5 % 7.5 (165 x 190) Exhaust Tempetature —°F (°C) 825 (440)
Intake Valves Per Cyfinder 2 Back Pressure, Maximum ~ in. Hg (KPa).... ST 5.3 - |
Exhaust Valves Per Cylinder 2 Exhaust Pipe Inner Diameter, Reconmended.
Combustion Syslem Direct Injection Single —in. {mm) 14 (360)
Injection Device Electronic Common Rait Doubla — in. {mm) 10 (250)
Charge Alr Cooling System ; SCCC Lubrication System
Engine Crankcase Vent Systom Open Oil Pressure at Rated Speed - Ih-‘!n [\ FPRN 91 (630)
Dirnensions Oil Pressure at Low Idle — Ibvin.2 (kPa) 23 {150)
Langth — in. {rm} 99.9 (2538) Qil Flow @ Rated Speed — galimin {L/min) ....... . 93{353)
Wickth —in. (mm) 2.5 (1588) Oif Flow @ Low Idie Spead — gakmin {Limin) . 47 {178)
Height — in. (mm} 68.3 (1735) Gallery Oil Temperature, Maximum = °F {°C).... . 210{99)
Weight, Dry —Ib (kg) 13325 (6044} Oil Pan Capacity: Statlc High Matk —at (L) ... -~ 211 {200}
Weight, Wet — Ib {xg) 14171 (8428) Static Low Matk - gt {L).... .. 169{160)
Center of Gravity, Wat Total Engina Ol Capacity with Fllters = gt (Ll 232 (220)
From RLF.Q.B. {x axis} = In. {mm) 35.4 (899) Engine Anguiarity Limits, Front Up —Degrees....... e 125
Above Crankshaft (y axds) —in, {mm} 9.4 (238} Engine Angubarity Limits, Front Down ~ Degrees........ne 125
Right of Crankshaft (z axis) — in. (mm 0{0) Engine Angulaiity Limits, LefFight Down — Degrees......... 25
Mechanical Limits Crankcase Pressure, Maximum —in. HzO (KP&) vvrvmes seeeceermenses 10 (2.5}
Thrust Bearing Load Limit, Continuous — ity (kMN)..... o 1598 (7.1} Electrical
Thrust Bearing Load Limit, Intermittent — Ib (KN} ... v 3844 (17.7) Baftery Capacity, Recommended (CCA): T
Vertical Load at Rear of Crankshaft, Maximum — 1b (kN} ....... 2250 {(10.00 24 Volt Systern, Above 32° F /{0°C). 1900
Static Bending Moment at Rear 24 Volt System, Below 32° F/ (0°C) 2500
Face of Block, Maxitnum — Ib-it (N-m) 1000 {1356) Resistance of Starting Gircuit Per Starter, Maximum:
Fuel System 24 Vit System — chms 0.002
Fuel Consumption ~ gal‘hr {L/min) 103.4 (6.52) * Parformance Data .
Fuel Consumption — lafhr {kg/hr} 724 (320} Alfitude Capability — ft (m} 10000 (304
Fuel Spill Rata — galhr {LUmin) 116 (7.12) Manifold Boost Pressure - in. Hg (kPa) 73 (248)
Fuel Spill Heat Rejection — BUYMIN (KW) s 440 (7.74) BMEF — Ibvin.2 (bar). 307 (21.2)
Fotal Fusl Flow — galihr (Limin) 219 (13.8) Friction Powsr:
Fuel It Temperature, Maximiam = °F (°Cl...........oermmerserenns 140 {80) Rated Speed ~ hp (kW) 200 (149}
Fue! Pump Suction, Maximum —in. Hg (kPa 6 {20} Peak Torque Speed — hp (KW} 130 (97}
Fue! Retum Pressure, Maximum —in. Hg (kFa) .................... 7 {50}
Fuei Filter Size, Secondary « MIBIONS ... 8 Engine Speed Ratad Power Rated Torque Rated BSFC*
Fuel Injector — Part Number 0000107851 (min} bhp (KW} 1At (N-m) Toibhp {g/kW-hr}
Cooling System : 1950 2050 (1679) 6060 (8216) 0.322 (196)
Heat Rejoction: 1800 2132 {1590} 6221 (B436) 0.321 {195)
Engine Gircit to Coolant — Stuimin (KW)........ 1650 1979 (1477} 6300 (B542) 0.321 {195)
Aftercooler Circuit to Caolant. —~ Btu/min (KW). . 1500 1727 (1288) 6047 (3199) 0.324 (197)
Engine Radiated Haat — BIw/min (dW).....ccmmmmmmminn 1350 1422 (1061} 5532 {7500) 0.334 (203} -
Coolant Flow, Rated: (Minlrmm 95% of Rated Required) 1200 849 (833} 3716 (5038) 0.345 {210)
Engine Ciroult = galmin (m®hr) :
Engine Circult Exterral Restriction — mfin2 (kPa)....emmsreereneen
Aftercooler Circuit = galfmin (M7 ..o .
Aftercooler Circuit Extemal Restriction — Ib/in.2 (kPa) . Emissicns
Engine Coolant Out Temperature, Maximum =°F (°C} Smoke, Bosch Number:
Aftercocler Coatant In Temperature, Maximum — °F {*C} Rated Powar 08
Engine Codlart Temperaiurs, Minimum = °F °C} ..eververv v Paak Torgue Speed. 16
Engine Coclant Capacity - qt {L) Noiss —dB(A} @ 1m 106.7
Thermostat: : NO, - g/t 20000
HTC Start to Open ~ °F (°C) CO-—ghr 1680
HTC Fully Open —°F (°Cy HC-ghw 850
LTC Start to Opan —°F (°C) S0, — gihr (0.5% sulfur fusl) 320

LTC Fully Opsn —°F (°C)
Watter Pump(s) Inlet Pressure, Minimum (wo pressura cap):

Rapid Wammup Radiator. Positive

Carwentional Radiator —ir. H| {kPa) ... ORI ¥ o |1
Pressura Cap, Minimum — [oin.2 {kPa) .................................... 14 {97)
Water Pump Diwharge Pressure, Max. (w/o pressure cap):

Englne Circuit — Ibfin. {kFﬂ) 60 {415}

Intercocler Cireuit — 1bin® (kPa) a2 @221) -
Static Hoad, Maximurm — ft HO (kPa) 50 (149)
Coolant Fill Rete, Minimum — galfmin (L) o 5(19)

Drawdown, Minimum — Percantage of Tetal Caoling
Deaaration, Maximum Tima — Minutes . "
Remote Pressurization - AN (P} .......c.cewcccnmmmmmissennennecns 7-10 (48-69)

141

* Fuel consumption tolerance of + 5% par DIN 130 3046. Diesel fuel to
DIN EN 580 with a minimum L.H.V. of 42800 kWkg {18320 Btulb).

1 Revised

+ Standard pressure and temperature reference - 1.16%g/m”

UNCONTROLLED CuveNo. E4TI23S2
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MTU/DDC Series 4000

industrial Power

Model: 16V-4000

Rating: 2300 bhp @ 1900 r/min
6870 Ib-ft @ 1500 r/min
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Construction and Industrial Specification Sheet

General Data Intaks Alr
Application Group 5A Inkake Alr Flaw @ Rated Maximum Power — fe/min (m%s} ......... 5343 (252
Application Designation G20 Tubocharger Comprassor Intet Temperatire — °F (*0) ... 77 {25)
Model T1637K11 Air Intake Restriction, Maxdrmum:
Power Output — bhp 2300 Claan Air Cleaner — in. H0 (kPa) 12 (3.0}
Power Quiput — KW 1715 Dirty Air Cleanar ~n. H:0 (kPa) ' 20{5.0}
Rated Speed — rmin, 1500 Intake Pipe Inner Diameter, Recommended:
Number of Cyinders 16 Each Bark —in. {mm} 12 (305
Total Displacement —in® (L) 3967 (65.0) Each Turbo = In. {mm} _ 8 (203)
Compression Ratio 141 Itake Temperature Rige, Maximum:
Piston Spead ~ ft/min (m/s) 2369 (12.0) (Ambient to Engine Alr Inlet) = °F (°C} ... rrrerermmansssisiienss 3odn
Turbocharger BTV8506 Exhaust System
Engine Configuration Exhaust Mass Flow — fb/mins (kg/rmin) 408 {185)
Engine Type 90° Veoe 4 Cycle Exhaust Volume Fiow at STP = min {m8) .. 5588 (2.64) 3
Bore and Stroke — in, {mm) 6.50 % 7.48 {185 x 190) Exhaust Tamperatura — °F (°C} T0(37H
Intake Vatlves Per Cylinder 2 Back Pressura, Maximum ~ in. Hg (KPa)........vsmnnerseesmen. 1.5 {G1)
Exhatist Valves Per Cylinder 2 Exhaust Pipe Inner Diameter, Recormmended:
Combustion System Direct Injectian Single — in. {mim) 14 (360)
Injection Device Elactronic Common Rail Double -~ in. {(mm) 10 (250}
Charge Afr Codling System ; SCCC Lubrlcation System
Engine Crankcase Verdt System Open il Pressure at Rated Speed - bfin {kPa)
Dimenslons Ol Pressure at Low Idls —ivin.? (kPa}
Length —ire, {mm} 118.4 (3008) €4l Flow @ Rated Speed — galimin (L/mir) ...
Wiagth — in. fmm) 62,5 (1588) Oil Flow @ Low idle Speed — galimin (Limin).....
Height — in. {mem} 68.3 (1735) Gallery Ol Temperature, Maximum — °F (°C)
Waeight, Dry — Ib (kg) 15615 {7083} Gil Pan Capacity: Static High Mark — gt (L)
Weight, Wet —Ib {kg) 16598 (7524) Static Low Mark - gt (1
Center of Gravity, Wet Total Englne Gil Capacity with Filters —qt {L).. 284 (250)
From RF.O:B. {x axis) ~in. {mm) 44,1 (1121 Engine Angularity Limits, Front Up ~ Degrees... o 15
Above Grankshaft {y axis} —in. {mm) 9.3 (235) Engine Angularity Limits, Front Down — Degrees...... .15
Right of Crankshaft {z axis) —in. {mm}, 00 Engine Angularity Limlts, Left/Fight Down — Dagrees... .15
Mechanical Limits Crankcase Prossure, Meodmurn = in. HeO (kPa) ..ovvicvseveisens 10 {2.5)
Thrust Bearing Load Limit, Cantinuous — 1 (KN .eweeeriarmsserens 1596 (7.1} Electrical
Thrust Bearing Load Limit, Interrmittert — 15 (kN .......o-.cvseeerers 3844 (17.7) Battery Capacity, Recommended (CCA):t
Vertical Load at Rear of Crankshaft, Maximum ~1b (kN} ... 2250 (10.0 24 Volt System, Above 32°F / {0°C) 1900
Static Banding Moment at Rear 24 Volt Systern, Below 32°F / (0°C) 2500
Face of Block, Maximum — Ib-ft (N-rm) 1000 (1356) Resistance of Starting Clrcuit Per Starter, Mavdmuim:
Fue) System 24 Volt System — obms 0.002
Fuel Consumption — gal/hr {L/min) 104.2 (6.56) * Performancs Data
Fual Gensumption — Tovhr (kghr) 730 {334) Altittde Capability — it {m) 18600 (579
Fuet Spill Rafe — galhr {L/min) 180 (11.4) Manifold Boosi Pressure —in. Hg (kPa} 52.9{179)
Fusei Spl Heat Rejection - Btw/min (kKW).... e 458 (8,05} BMEP — (b/in.2 (ban) 242 (18.7)
Total Fuel Flow— galhr (Litmin) 284 (17.9) Friction Power:
Fuel Inlet Temperaturg, MEdImUs — °F {°C) ccocwumermmmmmmesseseseees 140 (80) Rated Speed — hp (kW) - 260 (184)
Fuel Pump Suction —in. Hy (kPs} 8{20) Peak Torque Speed — hp (kW) 170 (127}
Fuel Retum Pressure, Maximum - 1bfin? (kPa) S & i)
Fuel Filter Size, Secondary — microns .. VIRURTI -
Fuel Injector = Part Number 0000107851
Cooling System : Engine Speed  Rated Power Rated Torgue Rated BSFC *
Heat Rejection: {rfrnin) bhp KW) Ib-ft {M-m} Ibvbhp-hr (g/&W-hr)
Engine Circuit to Coolant ~ Btu/min (KW} ......... - 1908 2300 {1716} T 6358 (8620} 0.317 {183)
Aftercooler Cireuit to Coolant, — Btu/min (KW). 1800 2280 (17013 t 6653 {9020) 0314 (181}
Engine Radiated Heat — Btwimin (kW).... 1650 2147 (1602) t 6834 (9266) 0.311 (189)
Coolart Flow Fated: (Miiium 85% of Rated Reqared) 1500 1962 (1464)t  6570(2314) 0.312 {190)
Engine Circult = galénin {m*hr) 465 (106) 1350 1617 (1206) 6291 (8529) 0.323 {196)
Engine Circult Extemal Restriction — B/An.2 (kPa)..........cco..... 9 (62 1200 132(845) T 4955 (6718) 1 0.251 {219)
Aftercooler Cireuit — galimin (m*hr) 180 {40.9)
Aftercocter Cireuit External Restriction — in® (P&} -....r...... 11 (76)
. Engine Coolant Crit Temperaturs, Maximum — °F (°C}........... 203 {95) Emissions
Aftercocler Coolant Out Temperature, Maximum — °F ("0) ..... 174 (79} Smoke, Besch Number:
Engine Coolant Temparatura, Minimum —°F (°C}..ccriinaa 160 (71) Rated Power 04
Engine Cookant Capacity — gt (L) 218 (206) Peak Torque Speed. 05
Thermostat; Noise ~ dB(A) @ Tm 107.4
HTC Start to Open - °F {*C) 170(77) NO, - g/hr 25806
HTC Fully Open —°F (°C) 185 {85} CO-ghr 1380
LTC Start to Open — °F (°C) 90 (32) HC—ghr 1856
LTC Fully Open — °F {°C) 112 (44) $0, = gihr (0.1% Bulfur fuel) 662
Water Pump{s) Inlet Pressure, Minimum (w/o pressure cap):
Rapid Warmup Radiator. Positive * Fuel consumption tolerance of + 5% per DIN ISO 3046, Diess! fuel to
Canventional Radiator — in. Hg (KPR ..orrreremserensimsnssesnarasases 3 {-10} DEIN EN 590 with a minimum LH.V. of 42800 kg (18390 Btwlb).
Pressure Cap, Mnimum — Ibin.“ {(kPa)... 14 {97)
Water Pump nsd-narge Pressure, Max. (w!o pressme cap) + Revisad
Engine Circuit ~ [o/in ® (kPa}
Intercooter Circuit — Ibin.2 {kPs) + Standard pressure and temperatura reference - 1.168 kg/m®
Static Head, Maximum — & H0 (kPa}
Coolant Fill Rate, Mnimum — gal/min (Lfmin} ...
. Drawdown, Minimum — Percentage of Total Coding
Deseration, Maximum Time ~ Mintes ... UNCONTROLLED CuveNo, E4-T18332.04
Remote Prassurization — Ib/in,? {kPa) 7-10 (48-89) COPY Rev. /Date:  7/10June 99
Shest No. C 20f2

All information subject to change without notice.
Detroft Diesel® and MTU® are registered trademarks.
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MTU/DDC  Series 4000

Industrial Power

Model: 16V-4000

Rating: 2500 bhp @ 1900 r/min
7486 tb-ft @ 1500 r/min
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Al miake restioton: 1010 HO (8 ke Fuol: GKW br = Iiibhphe x608. | Eygf Injector: 0000107851
Exhaust Back Pressure; 15in. H0 (5.7 kPa) Torquo: N-m = Ib -ft x 1.358

Certified by: M

All information subject to change without notice.
Detroit Diosal ®and MTU @ are registered tradamarks.
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Construction and Industrial Specification Sheet

General Data

Application Group BA

Application Designation C20

Model T1637K11

Power Quiput - bhp 2500

Power Output — kw 1864

Rated Spead — min 1900

Number of Cylinders 16

Total Digplacement —in® (L) 3967 (65.0)

Compression Ratio 14:1

Piston Speed — ft/min (m/s) 2369 {12.0)

Turboc! BTVS506
Engines Configuration

Engine Type 90° Vee 4 Cyule

Bore and Stroke — in. {mm) 6.50 x 7.48 {165 x 180)

Intake Valves Per Cylinder 2

Exhaust Vaives Per Cylinder. 2

Coinbustion System Diract Injsction
- Injection Device Electronic Common Rail

Charge Alr Cooling Systern SCCC

Engine Crankcase Vent System Open
Bimensions

Length — in. {rm) 118.4 (3008)

Width — in, {rmm) 62.5 (1588}

Height — in. {mm) 68.3 (1735)

Weight, Dry — Ib (kg) 15615 (7083)

Woeight, Wat - Ib (kg) 16598 (7529)
Center of Gravity, Wet '

From R.F.O.B. {(x axig) —in. {mm) 441 {1121)

Abowe Crankshaft (y axis) ~in, (mm) 9.3 (238)

Right of Crankshaft (z 2068) — in. [MMY.ciccccrerrrimasemsmmsm o{0)
Mechanical Limlis

Thnust Bearing Load Limit, Contnuous —1b (KN} .o 1596 (7,13

Thrust Bearing Load Limit, Intermitient —1b kN .coecvecveveenne 3844 (17.7)

Vertical Load at Rear of Crankshaft, Maximum—1b (kN) ....... 2250 (10.0)

Stalic Bending Moment at Rear

F205 of BIook, Maximum = B4t (N-).....ooorveecesesssssssressssssses 1000 (1356)

Fuei System

Fuel Consumption ~ galfr (Limin) . 113.7{7.18)* t

Fuel Consumption — Ib/hr (kg/hn 795 {361} *

Fuel Spilf Rate — galthe {L/min) 186 (11.7)

Fuel Spill Heat Rgjection — BRIATIN (kW).......rrereeessssresseeeens 484 (8.51)

Total Fuef Flow — galhr {L/min)
Fusl Inlet Temperature, Maximurn — °F ("C) ......
Fuel Purnp Suction, Maximesm —in. Hg (5
Fuel Ratum Pressure, Maximum — 1bvin. (kPa,}
Fuel Filter Size, Secondary — microns .. "

Fuel Injector — Part Number 0000107851
Cooling System
Heat Rejection:

Enging Clrcuit to Coolant — BRYMIN (kW) .uumessemssmmesern 41687 {733)

Aftercocler Circuit to Coolant. — Btuw/min (KW) 27861 (490)

Engine Radated Haat — BIumin (KW.....cuwremermomremermeeeees 3750 (86}
Goolant Flow, Rated: (Minimum 85% of Rated Required)

Engine Circuit — gal/min {m®hr} 465 (106)
Engire Circult Extemal Ftestnc*tlon —Ib/in? (kPa) 9 {62)
Altercooler Cirouit — galimin {oMin) ........... 180 {40.9)

Aftercooler Circult External Restriction — Iin? (kPa) . ....ff 11(78)
Engire Coolant Cut Temperature, Maximum —°F {(°C) ......
Aftarcooier Coolant Out Temperature, Medmum - °F ("C) .... 174 (19}

Engine Coclant Temperzture, Minimum — °F (°C} .ueuvmmmcremsanes 180 (71}
Engine Caolant Caparity - ot () 218 (206)
Thermostat:
HTC Start to Open = °F {°C) 176 (77)
HTC Fully Open — °F (°C} 185 {85)
LTG Start to Open ~ °F {°C) 80 {32}
LTC Fully Open—°F (°C) 112 (44)

Water Pump(s) Inlet Pressure, Minimum {wfo pressure cap):
Rapid Warmup Radiator.
Conventicnal Radiator —in, Hg {kPa)

Pressura Cap, Minimum —1b4n.” (kPa)........

Water Purmp Dlsuharge Pressure, Max, (wfo pressure cap}
Engine Cirouit — Ib/in.? (kP 'a)
Intercooler Circuit — Ibfin2 (kPa)

Static Head, Maxdmurm - ft Ho0 (kPa)

Coclant Filt Rate, Minifmurn -~ gab/min (L/min)....

Drawdown, Minimum — Percentage of Total Coallng

Deasration, Masimum Time — Minutes ... .

Remote Pressurization — psi (kPa)

. 7-10{48-69)

145  6SE4009 0003

Intake Air System

" Intake Air Flow @ Rated Maximurn Power — ff¥min (msls}

“Turbocharger Compressor [nlet Temperature = °F (°C)....
Alr Intake Restriction, Maximum:
Ciean Air Cleaner = in. H.O (kPa)

Dirty Air Cleaner - i, Hy0 (kPa)

Intake Pipe Inner Diamater, Recommended:
Each Bank —in. (mm}

Each Turbo — in. (mmj.

Intake Temperature Rise, Meaxdrmum:
{Ambient to Engina Alr Inlet) — °F {°C}

Exhaust Systam

Exhaust Mass Flow — [k/min (kg/min}

Exhaust Volume Flow — ft*min (r/s)
Exhaust Temperature — °F (°C)

Back Pressure, Madmum - In. Hg (kPs)

Exhaust Fipe Inner Diameter, Recommended:
Single —in. {mm}

Doubla — in. {mm)

Lubrication System
Qil Pressure at Rated Spead — Ibﬂn kPz)

Oil Pressure at Low Idls —10in.? (kPa)

Oil Flow @ Rated Spead — gal/min (L/mIn ... cceeissmssansssss oo

il Flow @ Low Idle Speed — galimin (L/min}...
Gallery Uil Temperature, Maximum — °F (°C)
Qil Pan Capacity: Stadic High Mark — ot (L)

Static Low Mark — ot (1)
Total Engine Cil Capacity with Filters — gt {L).......
Engine Angularity Lirnits, Front Up — Dagress.....

5686 (2.68)

o 77 (25)

12 (3.9)
20 (5.0}

12 (305
8 (208)

30 (17

437 (198)
5881 (2.82) £
735 (391)
15 (5.1

14 (360)
10 (250)

88 (6086)

Engine Angutarity Limits, Front Down — Degrees..... .15
Engine Angularity Limits, LeftRight Down — Degrees.. .15
Crankease Pressure, Maodmum — in. HQ KPa} ......cecenninnnnn 10 {2.5)
Electrical
Battery Capaclty, Recommended (CCA): 1
24 Volt System, Above 32°F / (0°C) 1900
24 Volt System, Below 32°F / {0°C) 2500
Resistance of Starting Circuit Par Starter, Maximum:
24 Voit System — chms 0002
Performance Data i
Altitude Capability — ft {m) 16000 (487
Marvifold Boosl Pressura — in. He (k¥a) 58.9 (199)
BMEP - lbvin.” (bar) 263 (18.1)
Friction Power.
Rated Spead — hp (kW) 260 {194)
Peak Torque Speed — hp (kW) 170 {127}
Engine Speed  Rated Power Rated Torque Rated BSFG*
{rfmin) bhp (kW) kAt (N-m) Bvbhp-hr {g/kW-hr)
1900 2500 {1885) t 6911 (8370) 0.318 (193}
1800 2490 (1857) 7265 (0851} 0.315 (192)
1850 2328 (1737} 7410 (10047} 0.313 {(191)
1500 2139 (1695) 7486 {10150} 0.334 {181
1350 1756 {1310} 6832 {9263) 0.324 (197)
1206 1132 (845) 1 4955 (6717) 0.354 (215)
Emisgicns
Simoke, Bosch Numbar: '
Rated Powar 04
Paak Torque Speed 0.5
Noise —dB{A} & 1m 107.8
NO, — g/hr 25375
CO-ghr 1600
HC — g/r 1508
S0, —ghr (0.1% sulfur fusl) ™

* Fusl consumption tolerance of + 5% per DIN [SO 3046. Diesel fusl to

DIN EN 580 with a miriemum LH_V. of 42800 khkg (18390 Biuib).

1 Revised

+ Standard pressura and temparature refarence — 1.169 kg/m®

- UNCONTROLLED
COPY

Curva No.  E4-T163-32-05
Rev./Date:  7/10 June 99
Sheet Na.
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MTU/DDC Series 4000

Industrial Power o

Model: Series 16V-4000

Rating: 2700 bhp @ 1900 r/min
8064 Ib.ft @ 1500 r/min
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Construction and Industrial Specification Sheet

Genaral Data
Application Growsp
Application Designation
Maodal :
Power Quiput ~ bhp.
Pawer Quiput — kW
Rated Speed — fmin.

Number of Cylinders.
Total Displacement = in® (L)
Compression Ratio :
Pigton Speed — fimin (mvs)

Turbocharger :

Engine Configuration

Engine Typa
Bore and Stroke — in. {mm)
intake Valves Per Cylinder

Exhaust Valves Per Cylinder....

Combustion System

Irjection Device

Charge Air Cooling System

Enging Crankcase Vent System
Dimensions

Length —in, {mm)

Width.—ir. (mm}

Height —in. (mm}

Weight, Dry = b {(kg)

Waight, Wet - Ib {kg)

Center of Gravity, Wet

From R.F.OB. {x axis) -~ in. {mm)

Above Crankshart (y axis) - in. {rmm}

Right of Crankshaft {z axis) — in. (mm)

Mechanical Limits

Thrast Bearing Load Limit, Continuous — 1B (RN) ve.eemeeeeeeeceans

“Thrust Bearing Load Limit, Intorriittent — b (kN} vvvvereoreooseeeeeeee

Vertical Load at Rear of Crankshaft, Maximum —1b (kN) .......

Static Bencing Moment at Rear
Face of Block, Maximum = Ib-t (NmM}.ccmmimnnn.

Fuel Systern

Fue! Consumption — gal/hr (L/min}

Fual Consurngption — Ikyhr (kgfhr)

Fuel Spill Rata - gal/hr {L/min) :

Fuel Spill Heat Rejection — BIUTAN (KW) ........curemereermemmsssseens

Total Fuel Row — galhr (Limin)

Fueal Inlet Temparature, Maxirmum — °F (°C)

Fuel Pump Suction, Maximum —in. Hg (2

Fusl Retum Pressure, Maximum — ixin. {kPa)

Fuel Filter Size, Secondary — microns .............

Fusl Injector — Part Number

Cooling System

Heat Rejection:

Engine Cirewilt fo Coolant — Btw/min (KA e
Aftercocler Circuit to Coolant. — Biuwmin (KW}...
Engine Radiated Heat - Biwmin (kKW)....
Coolant Flow, Rated: {Minimum §5% of Rsted nequreu)
Engine Circuit — gal/min (m/hr)
Engine Circuit External Restriction — IbAn.2 {kkPa)
Aftercooler Circuit — gal/min (m®hr}
Aftercooler Circuit Extemal Flestnchon (b/in? {kPa) .

Engine Goofant Out Temperature, Maximum ~ °F {*C) .........

Aftarcooter Coclant Out Temperaiure, Maxirm —°F (°C} .....

Engine Coclant Tamperature, Minimum — °F {°C)....

Engina Coolant Capacity - qt (L)

Thermostat:

HTC Start to Opan — °F {°C}
HTC Fully Open - °F (°C)
LTG Start to Open —°F (°C)
LTC Fully Open - °F (°C}

Water Pump{s) Inlet Pressure, Mirimum (e pressure cap):
Rapkl Warmup Radiztor.
Conventicnal Radiator -in. Hg {kPa) ...

Pressurs Cap, Minimum — Ib/in,2 (kPa)

Water Pump D|scharge Pressure, Max. (Mo presmre cap}
Engine Circut — lkyin 2 (kPa)
Intercocler Cireuit —Ibfin.2 (kPa)

Static Head, Maximum — ft H:0 (kPa)

Codlant Fill Rate, Minimum — gal/min (LAnin}....

Drawdown, Minimum - Parcentagse of Total Coo[ing

Deae;atson Maxirmum Tirne — Mnutes

Remote Prassurization ~ 1bfin.2 (kPa)

5A

coo
T1687K11
2700

2013

1900

6

3967 (65.0)
14,001
2369 (12.0)
BTVE506

90° Vea 4 Cycle

6.50 x 7.48 {165 x 190)
2

2

Direct Injection
Electronic Common Rail
8SCCC .

Opan

1184 (3008)
62.5 (15886)
68.3 {1735)
15615 (7083)
18598 (7529}

44,1 (1121)

1000 {1356}

1231 7.7}
962 (391} *
189 (11.9)
505 (8.88)
312(19.7)

e 140 (60)
. B(20)

7 (50)

. 8

0000107851

43055 (757)

- 31533 (564)
.. 4050 (71)

465 (106)
9(e2)
180 {40.9)

11 (78)

. 203 (85)

174 (79)

. 160(71)

218 (206)

170 (77)
185 (85)
50 (32)
112 (44)

Positive

. B(10)

. 14(97)

50 (345)
32 (221)
50 (149)

e B{19)
.8

. 30
7-10 (48-69)

Intake Air System

Turbocharge

Dirty Alr

Exhaust S

Single —
Doubla =

Intake Air Flow @ Rated Maximum Power — #fmin (m¥s) ......... 6090 (2.87)
r Compressor Inlet Tamperature - °F (°C).............. 77 (25)
Alr Intake F{esiricﬂon, Mepdrmuen;
Clean Air Cleaner — In, H:O (kPa} 12 (3.0}
Cleaner ~ in. HO (kPa) 20 (5.0)
Intake Pipe Inner Diamster, Recommendext:
Each Bark ~ in. {mm} 12 {305
£ach Tusbo —~ i, {mm} 8(203)
Intake Temperature Rise, Maximum:
{Ambignt 1o Enging Air Inlet) = °F (°C}uvvuremmmeesecsssemmmreoeessnnonens 30 (17)
ystem
Exhatist Mass Flow — Ib/min (kg/min 465 (211)
Exhaust Volume Flow at STP — ffmin (m¥s) ... . 6374 (30Nt
Exhaust Temperature — *F (°C) 754 (401}
. Back Prassure, Maximum =in. Hg (kP8) ......ounreimsnssssssnsnnes 1.5 (8.1)
Exhaust Pipe Inner Diemeter, Recommended:
in. (mm) 14 (360}
in. {mm) 10 {250)
Syslem
Qil Pressure at Rated Speed - lb&n {kPa).... e 88 {B08)

Lubrication

Ol Pressure at Low Ide — 1bin® (kPa)
Oil Flow @ Rated Speed — galmin (L/min)
Ol Flow @ Low Idle Speed — gal/min (L/min)..
Tampearatuee, Maxdmum = °F (°C)...imsie

Gallery Oil

Ol Pan Capacity: Static High Mark — gt (L)

Electrical

Static Low Mark = G (L
Total Engiine Off Capacity with Filters —qt (L)..
Engine Angularity Limits, Front Up — Degrees.....
Enggine Angulasity Limits, Front Down — Degrees....

. Engine Angulasity Limits, Left/Right Down ~ Degress.
Crankease Pressure, Maximizm - in. Hz0 {(kP2) ...ceerw..

Recommended Battery Capacity {CCAY). T

24 Voit System, Above 32°F / (0°C)
24 Volt System, Below 32°F / (0°C)

210 (99)
243 (230)
201 (190)
.. BB4 {250)
T
.15

15
. 10{2.5)

1600

2500

Resistance of Starting Clrcuit Per Starter, Maximurm:

24 Volt System — ohms

0.002

Altitude Capability —ft (m}
Manifold Boost Pressura —in. Hg (kPa}
BMEP ~ Ib/in.? (bar).

13000 (3951

4.2 (217)

284 (19.6)

Friction Power:

Rated Speed —hp (kW)
Paak Torque Speed — hp (kW)

260 (194)

170 (127)

Engine Speed  RatedPowor  Rated Torque

(r/min} bhp (kW) -t (N-m)
1900 2700 {2013} 7463 {(10119) T
1800 2689 {2005} 7848 (10638)
1650 2510 (1872) 7990 {10833)
1500 2303 {1717y - 8064 (10933)
1350 1895 {(1414) 1 7376 (10000}
1200 1182 {845) 1 4955 (6718)

Emissions

Smake, Basch Number:
Rated Power
Peak Torque Speed

Noise —oB{A} @ 1m

NO, - ghr.

CO-ghi...

HC—gfr

S0 — g/t {0.1% sulfur fuel)

Rated BSFC *
IVbhy-hr (KW-hr)
0.319 (154)
0.317 (193)
0.314 {191)
0.313 (190}
0.319 (194)

0348 (212

05
04
1082
25245
1756
1507
782

* Fuel consumption tolerance of + 5% per DIN ISO 8048. Diesel fus! to
DIN EN 590 with a_n'lirimum |.H.V. of 42800 k./kg (18380 Biwb).

T Revised

$ Standard pressure and tomperatura ref. — 1.168 kg/m®

UNCONTROLLED
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MTU/DDC Series 4000

Industrial Power '

Model: Series 16V-4000
Rating: 3000 bhp @ 1950 r/min

8400 Ibft @ 1650 r/min Petroleum - Frac Only
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Construction and Industrial Specification Sheet

General Data
Application Group
Application Designation
Modal

Power Cutput — bhp
Power Output — KW
Rated Spead — rimin
Number of Cylinders:
Total Displacement — in® (L)
Compression Ratio
Piston Speed — f/min {(m/s)}
Turbotharger
Engine Configuration
Evgine Typa
Bore and Stroke = in. {mm}
Intake Valves Par Cylindar
Exhaust Valves Per Cylinder
Combustion System
Injeciion Device
Charge Air Cocling System
Engine Crankcase Vant System
Dimensions
Length —in. {mm}
Width — in. (mm)
Height — in. (mm)
Weight, Dry — Ib (kg)
Weight, Wet - Ib (kg)
Center of Gravity, Wet
From R.F.0.B. {x ais) —

in. {mm)

Abcwe Crankshaft {y axis) —ir, {mm)
Right of Crankshaft (z axis) — in. (mm)
Mechanlcal Limits

Thrust Bearing Load Limit, Continuous = (kKN ...
Thrust Bearing Load Limit, Intermittent — ! (kN)
Vertical Load at Rear of Crankshaft, Maximism —
Static Bendlng Moment at Rear
Face of Block, Maximum — bt (N-m....eevcecct e
Fuel Systom
Fusl Consumption — gaifhr (Limin)
Fuel Consumption —~ Ib/hr (kg/hr)
Fuel Spill Rate — galhr n)
Fuel Spill Heat Relection — BAWMIN (kW) rremmmcee s
Tetal Fuel Flow — galtr (Lfmin),
Fuel Inlet Temparatura, Maximum —°F {°C}....
Fuel Pump Suction, Maxdmum ~in. Hg {kPa) ..
Fuel Returm Pressure, Maximum — Ibdin.® (kFa) ...
Fusel Filter Size, Secondary — MICIONS ......cwermsosmmmsesensacenes
Fuel Injector — Part Number
Cooling Systsm

Heat Rsjoction:
Engine Circuit 1o Coolant — Biu/min (KW ...
Aftercocler Circuit to Coolant. ~ Btu/min ().
Enging Radiated Heat — Btwimin (kW)....

Coolant Flow, Rated: (Minimum 95% of Flated Flequred)

Engine Circuit — galimin {m®hr)
Engine Circuit External Restiction —1bin.” (kPa}..................
Aftercooler Clroult — galfmin (m*hr)
Aftercooler Gircult External Restriction — Ivin® (Pa) .....v......

Engine Coolant Out Temperatura, Maximum — °F {C) ..........

Aftercocier Coolard Out Temperature, Maximom —°F {°C).....

Engine Coolant Temperature, Minimum — °F (°0) <o

Engine Coolant Capacity - qt (L)

Tharmostat:

HTC Start to Open =°F (*C)
HTC Fulty Open — °F {°C)
LTC Start to Open ~ °F (°G)
LTC Fully Open—°F (°C)

Watar Pump(s) indst Pressure, Minimum {w/o pressure cap)
Flapid Wamup Racator,
Corventional RAAOS ~in. Hg (kP8 .owwrerersc

Prassure Cap, Minlmumn — lbfn (KPR oo eemacnssrrssnmmnasissssenns

Water Pump Dlscharge Pressure, Max. (wfo pressure cap):
Engine Circult = IbAn* {kPa)
Intercooler Cireuit — ibn? (kPa)

Static Head, Maximum — ft HoO (kPa}

Coolant Fill Rete, Mirimum — galfmin (Umin)...............coooee....c

Drawdown, Minimum — Percentage of Total Coollng

Deasration, Maximem Tims — Mmules -

Remote Pressudization — [5/n.2 (kPa}

. 7-10 {48-69)

149

% Standard pressure and temperature ref, ~ 1.169 kg/m®

Intake Al System
5A Intake Air Fiow @ Rated Maximurn Power —¥min (55} ..rn.. 6767 (3.19)
Cc80 Tusbocharger Comprassot inlet Temperature — °F (°C}....ven 77 {25}
T1637K73 Alr intake Restriction, Maximum:
3000 Glean Air Cleaner ~in. HxO (kPa) 12 (3.0)
22373 Dirty Alr Cleaner ~ in, HO {(kPa) 20 (5.0)
1950 Intake Pipe Inner Diameter, Recommended:
16 Each Bank —in. {mm) 12 (305
3967 (85.0) Each Turbo —in. {mm) 8 {203)
14.0:1 Intaks Tempearature Risa, Maximum: )
2431 (12.3) {Ambient to Engine Alr Intef} = *F (*C}..oisssicernineimmssnennssnns. 30 {17}
BTVB508 Exhaust Syetem
Exhaust Mass Flow — Ibsmin (kg/min) 517 (235)
90° Ven 4 Cycle Exhaust Volume Flow at STP — ®/min (m¥s) ... . T89(3.05)
6.50%7.48 (165x180)  Exhaust Temperature — °F (°C) 790 (421)
2 Back Pressurg, Maximum — in, Hg (KPA)....wssssmsmmsssonnns 15 (8.1}
2 Exhaust Pipe Inner Diameter, Recommended:
Direct Injection Single — in. {mm) 14 (380)
Electronic Commeon Rail Double = in. {mm) 10 (250}
SCCC Lubwication System
Open OiiPressureaiRatedSpeed—-lblm [ 2 T
Gil Pressure at Low Kle — Hyin? (kPa}
118.4 (3008) Cil Flow @ Rated Spead ~ galmin (LANINY c...cc...coosverrvvmrverrnrrss
B2.5 (1588) Cil Flow @ Low Idle Speed — galimin {L/min)..
68.3 (1735) Gallery Ol Temperature, Madmum - °F *C}....ccoe e
15615 (7083) il Pan Capacity: Static High Mark — gt (L)
16588 (7529} Stetic Low MaK — G {L).orvoveererereereeeeeerersseeeeees
Total Engine Gil Gapacity with Filters —qt (L)...
441 (1121) Engine Angularity Limits, Front Up = Degrees.....
9.3 (235) Engine Angularity Limits, Front Down — Degrees........ 15
o{0) Engine Angularity Limits, Left/Right Down — Dogrees..... we 15
Crankcase Pressure, Maximum —in. HzO (KP8) .....covvamsnsirinnnns. HH{2.5)
1596 (7.1} Electrical
Recommended Battery Capacity (CCA): T
24 Volt Systemn, Above 32°F / {0°C) 1500
24 Volt System, Below 32°F / {0°C) 2500
1000 (1356) Resistance of Starting Circuit Per Starter, Maximum:
24 Volt Swtem —ohms 0.002
136.81 (8.63)* Performanca Data
958 (432) * Altitude Capability — ft {m} Nat Avaitabi
194 {12.2} Manifold Boost Pressure - in. Hg (kP2) 75 (255) -
535 (9.41) BMEP ~1bfin2 {bar) W7 (21.2
333 {20} Friction Power: :

. 140 (80} Rated Speed - hp (kW) 267 {159)
8§ (20) Psak Tomue Speed — hp (kW) 187 {140)
2(50}

0000107851 Engine Speed Rated Power Rated Torque Ratad BSFC *
{rimin}) bhp (K¥W) Ib-ft (N-m) Iibhip-hr (gkW-hu)
1850 3000 (2238) 8080 (10955) 0.321 (195)
45100 (798) 1800 2842 (2120) 8202 (11242) 1 0.318 (193}
.. 85500 (624) 1650 2630 (1969) 8400 (11389) 0.315 (192)
.. 4500 (79) 1500 2303 (1718) 8064 (10933) 0.313 (190)
1350 1806 (1414) 7376 (10000} + 0319 (194
477 (108.8) 1200 1132 (B4d) 4954 (6717) 0.347 (211) .
9 (62)
185 (42)
11 (78) Emissions
203 (95} Smaoks, Bosch Number:
174 (79) Rated Power 07
180 (71) Peak Torqua Spest 1.0
218 (208) Noise — dB{A) @ 1m Not Available
] NO, —ghr Net Available
170 (77) CO-ghr Net Available
185 (85) HC - gty Mot Avallable
80(32) SO, — g/he (0.1% sulfur fusl) Mot Available
112 {44)
* Fuel consumplion tolerance of +5% per DIN IS0 3046, Diesel fuel to
Poisiﬁve DIN EN 590 with a minimum L.H.V. of 42800 kJ/kg (18390 Biub),
3 (-10)
14 (97} T Revised
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MTU/DDC Series 4000

Generator Set Power

Prime Rating:

Model: Series 12V-4000 2000 bhp {1490 kW) @ 1800 r/min
Standby Rating: Continuous Rating:
2200 bhp (1640 kW) @ 1800 r/min 1500 bhp (1120 kW) @ 1800 r/min
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GENERATOR SPECIFICATION SHEET
STANDBY POWER - 1800 r/min

General Data
Application Group
Application Designation
Moadel

Power Output ~ bhp
Power Qutput — kv
Rated Speed = t/rmin
Nurnber of Cylinders
Total Displacerment —in® (1)
Compression Ratio
Piston Speed— ft/min (m/s)
Turbocharger
Engine Configuration
Engine Type
Bore and Stroke - in. {mm}
intake Valves Per Cylinder
Exhaust Valves Per Cylinder
Combustion Systemn
Injextion Devica
Charge Air Cooling Systemn
Engine Crankcase Vent System
Dimensions ’
Length — in. (mm)
Width—in. {mm)
Height —in. (mm)
Weight, Dry - [b {kg)
Weight, Wet—1b (kg)
Cunter of Gravity Wet
From RF.0.B. (x axis}—in. (mm)
Above Cranksheft (y ds) —in. (mm)
Right of Crankshadt (z axis)—in. {mm}
Mechanical Limits
Thrust Bearing Load Limit, Continuous — b (kN ....
Thrust Bearing Loast Limit, Intermittent b (kN}....
Vartical Load at Rear of Crankshatt, Ma:umum-lb (kN} .......
Static Bending Moment at Rear Face of Blod,
Maxdmum - it {(N-m)
Fuel System
Fuel Consumption — gab/hr {L/min}
Fuel Constmpion — lbvhr (kghr)
Fuel Spill Rate — galfr {Lfmin)
Fuel Spifl Heat Fejection = Biu/min (KW)....ci .
Total Fual Flow — galfir {L/min)
Fuel inlet Temperature, Maximum —°F (°C).......
Fuel Pump Suction, Maximur — in. Hg {(kPa) ...
Fuel Rstum Pressure, Maximun — 1b/i (kPa)
Fusl Fiter Siza, Secondary —Microns ...
Fuel Injector ~ Part Number
Cooling Systern
Hezt Rejection:
Engine Circuit to Coclant — Bramin (W) i
Aftercoolar Circuit to Coolant. — Biu/min (KW)..
Erggine Radiated Heat - Biw/min (kW)..........
Coolant Flow:
Engine Circuit = galimin (m*hr}
Engine Circuit External Ras‘lnchm I6/inZ (kP&)......coommeeenne
Aftercocler Circuit — galfmin (m¥min}.....
Aftercooler Circuit Extemal Restriction — I/ (kPa)
Engine Coolant Out Temperature, Maximum — °F (°C}.........
Aftercocler Coolant in Temperature, Maximum — °F {°G)........
Engine Coolant Temperature, Minimum — °F PCh .
Engine Cootant Capacity — qt (L)
Thermaostat:
HTC Start to Open = °F {°C)
HTC Fully Open —°F (°C}
LTC Start to Open —°F (°C}
LTC Fully Open—°F (°C)
Water Pump(s) inlet Pressure, Minimum {w/o pressure cap):
Rapid Warmup Radiator.
Converstional Radiator —in. Hg S
Pressure Cap, Minimum — [N (KPa)....remmresensssssss
Watexr Pump Dascharge Pressure, Max. (wo prassure cap):
Engine Circuit — Ib/in.” (kPa)
Intercooler Circuit = Ib/in? (kPa}
Static Head, Maxirmum = ft H.O (kPa)
Coclart Fill Rate, Minimum — gal/min (L/mIn}.........cooreeeerrirens
Drawdown, Minimum — Percentage of Total Coollng
Deaeration Maxdrwrm Time — Minutes ...
Remota Pressurization ib¥in® (kPa)

. 23112 (408)
.. 3300 (56)

874 (85}
10.2 (70}

e 220 (50)
e 11.8(80)
. 208 (95)

153 (67)
160 (71)
130 (123}

170 (77)
185 {85)
20 (32)

112 (44)

Positive
3{-10)
14 (97}

52 (360)
30 (2086)
50 (149)
5(19)
8%

. 30

7-10 (48-69)

151
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Intake Air System
2} Intake Air Flow @ Rated Maximum Power — #%/min {m®%s).......... 5085 (2.4)
G830 Turbocharger Compresser Inlet Temperature — °F (°C) . 77 (25)
T1237K16 Air Inteke Restriction, Maximum:
2200 Clean Air Cleaner —in. HxQ (kPa) 12 (3.0}
16840 Dity Air Cleaner —in. H.0 (kPa) 20 {5.0)
1800 Intake Pipe Inner Diamater, Recommendad:
12 Each Bank —in. (mm) 12 {305)
2075 (48.75) Each Turbo —in. (mm) 8(203)
141 Intake Temperature Rise, Maximum:
2244 (11.40) {Amblant to Engine Alr Inet) — °F (°C) ....vmeccssscrssersisessenee. IH{17)
BTV7506 Exhaust System
Exhaust Flow — Ib/min (kg/min} 331 (150}
80 Vee 4 Cydle Exhaust Temperature — °F (°C) 806 (430)
6.50 % 7.48 (165 x 190y Back Pressure, Maximum —irt. HQ (KPa) ... vrmsmmnessmmnarsennene 185 (5.1}
2 Exhaust Fipe inner Diameter, Recommended:
2 Single — in. (mm) 14 (360)
Direct injection Daouble —in. (mm} 10 (250)
Electronic Commen Rail  Lubrication System
5CCC Gil Pressure at Rated Speed - Ibfln [ L1 =) NN 80 (550}
Open Oil Pressure et Low Idle — Ibin? (kPa) 36 (250)
Oil Flow @ Rated Speed — gal/min (L/MIN} .o, 90 {341)
095.8 (2409} Ol Aow @ Low Kdle Speed — galmin {L/mink......cvs s 47 (178)
55.1 (1400} Gallery Gil Temperature, Meadimum = °F (°C). 210 (29)
8.3 (1735} 01l Pan Capacity: Statle High Mark = gt {L) coreessmsmmissmmmsssssns 211 (200}
12247 (5556) T Stafic Low Mark — Gt (L) ....cssmmssnessscssmsurrassns 169 (160}
12976 (5887) 1 Total Engine Ol Capacity with Filters — gt {L). . 232 (200}
Engine Angularity Limits, Front Up — Degrees.... e 125
Not Avallable Engire Argularity Limits, Front Down — DErees ..o 125
Not Avellable Engine Angularity Limits, Left/Fight Down — Degrees . 25
Not Avallable Crankcase Pressure, —in. H:0 (kPa) 10(25)
Blectrical ]
e 1696 (7.1} _ Battery Capacity, Recommended (CCA @ 0°F):
. 384417 24 Volt System, Warm Climate 950
2250 (10.0) 24 Volt System, Cold Climate 1250
Resistanes of Starung Gircuit Per Starter, Ma:qmunr
1000 (1356) 24 Volt System — ohms 0.002
Performance Data
90.7 (6.29) Altitude Capability = ft {m}) 21325 (850
708.9 (321.5) Manifold Boost Pressure —in. Hg (kPa) 66 (230) -
N4 (7.19) BMEP - Ib/in.2 (Ban) 825 (22.4)
445 (7.8) Friction Power: :
213.7 (135) Rated Speed — fhp (KW) 200 {150)
- 140 (60}
6 (20} Part Load Fuel Consumption *
7 {50} Fuel — gal hr {Lfmin) -- 0% Power 6.2 (0.39)
. 8 259 Power. 272 (L)
107851 1 50% Power. 50.6 (3.18}
75% Powear. 73.6 (4.65)
100% Power 80.7 (6.29)
37359 (657)

* Fuel consumption tolerance of + 5% per DIN IS0 3046. Diesdl fuel to

DIN EN 590 with a minimum LH.V. of 42800 kg (18390),

Emission Data
Smake - Basch Number 07
Noiss —dB(A) @ 1m 106.0
Load wh 25 50% 75% 100%
NO, - ghr 1000 8000 12000 19000 . 21000
CO-ghr 1300 500 600 1200 2000
HC - gh 50 900 %00 50 900
80, ~ g/hr (0.1% fuel) 30 90 180 250 20
+ Revised
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GENERATOR SPECIFICATION SHEET
PRIME POWER - 1800 r/min

General Data Intake Alr System
ication Group 3B Intake Air Flow @ Rated Maximum Power — f{¥min {m® !s) . 4873 (2.3)
ication Designation {380 Twbocharger Gompressor Inlet Temperature — °F {*C).... . T7{25)
T1237K16 Air Intake Restriction, Maxémurm:

Power Output - bhp 2000 Claan Air Cleaner ~ in. H,0 (kPa} 12(3.0)

Power Output — KW 1450 Dirty Air Cleaner —in. HO (kPa) 20{5.0)

Rated Speed — fmin 1800 Intzke Pipe Inner Diameter, Recommended:

Number of Cyfinders 12 Each Bank —in. {mm) 12 (305)

Total Displacement ~ in® (L) 2975 (48.75) Each Turbe —in, {mm) 8 {203)

Comprassion Ratio Intake Temperature Fise, Maximum:

Pistan Speed — f/min (ms) 2244 {11.40) (Ambient to Engine Air Inet) — °F (°C) eummssmmsessssssssnscrsrssssns e 30(17)

Turbocharger . BTVIS506 Exhaust System

Engine Configuration Bxhaust Flow — lhimin (kg/min) 309 (1409

Engne Type 20° Viea 4 Cycle Exhaust Temperature — °F {°C) 770 (410)

Bore and Strokea ~in, {mm) 6.50 x 7.48 {165 x 190) Back Pressure, Maximum — in. HG (kPa) . ecmessessssssse s 15(5.1)

Intake Valves Per Cyfinder 2 Exhaust Pipe Inner Dismeter, Recommended:

Exhaust Valves Per Cylinder 2 Single — in. (mm} 14 (360)

Combustion System Direct Injfection Double —in. {mny 10 (250)

Injection Device Electranic Common Rall  Lulwication Syatem

Charge Air Cooling System 8CCC il Pressure at Rated Speed - lhﬁn {kPap....

Engine Crankcasea Vent System Open 0l Pressure at Low kle — Ibfin.? (kPa) 3

Dimenslons Cil Flow @ Rated Speed - gal/min {(£/min} ..ccicenicnnnn S

Length —in. {mm} 55.8 (2409) Cil Flow @ Low kile Speed — gal/min (L/min)... .

Width = in. {mm) 55.1 (1400} Gallery Ol Temperature, Maximum - °F {°C}

Height = in. {mm) 83.3 (1735) il Pan Capacity; Static Hsgh Mark~— gt (L)

Weight, Dry ~1b {kg) 12247 (5555} 1 Static Low (1 S

Waight, Wet - Ib {kg) 12979 (5887 t Total Engine Oil Capacity mh Filters — R

Center of Gravity Wt Engine Angularity Limits, Front Up — Degrees

From R.F.O.B. {x axjg) = in. {mm} Not Available Engine Angularity Limits, Front Down — Degrees

Abaove Crankshaft {y axis) —in. (mm) Not Available Engine Angularity Limits, Left/Right Down — Deg'ees

Right of Crankshaft (z axis) ~in. {mm). Not Available Crankease Pressure, Maximum = in, HO (kPa) ...

Mechanlcal Limits Elactrical i

Thrust Bearing Load Limit, Continuous = Ib (V) ceeeeevonve. were 1596 {7.1) Battery Capacity, Recommended (CCA @ 0°F):

Thrust Bearing Load Lirmit, Intermittent—1b {kN} ... 3844 (17.7) 24 Volt System, Warm Climate 850

Vertical Load at Rear of Crankshaft, Maimum — b (kN} 2250 (10.0) 24 Volt Systemn, Cold Climate. 1250

Static Bending Moment at Rear Face of Block, Resistanice of Starting Cireuit Per Starter, Meodrmam:

Masdrmurm — bt (N-m) 1000 (1356) 24 Voit Systesn - ohms 0002 -
Systemn ) Data
el Consumption — galhr (L/min) 90.2 (5.69) Adtitude Capability - ft {m) 21325 (6500}
el Consumplion ~ Ibhr {kg/hr) 641.2 (290.8) Manifold Boost Prassure - in. Hg (kPa) 65 (220}

Fuel Spill Rats — galhr {L/imin} 111 {7.00) BMEP - Ivin.Z (Bar) . 296 (20.4)

Fuef Spill Heat Rejection = Biuw/min W) 420 {74) Friction Fower:

Total Fuel Fow - galfhr (L/min) 201.2 (12.7) Rated Spead ~ fhp (KW} 200 {150)

Fuef Inlet Temperaiure, Masdraurm = “F PG cosvissssssssssssiess

Fuel Pump Suction, Masximum - in. HgskPa} - Part Load Fuel Consumption *

Fuel Returm Pressure, Maximum = Ibin” (kPa)... Fuel —gal tr {L/min) — 0% Power 6.2 {0.39)

. Fuel Filter Size, Secondary —~ MICrONS ....c.c.coivicsrmersermeemesnas 8 £5% Power 25.4 (1.60)

Fuel Injector ~ Part Numbar ' 50% Power. 46.31{2.92)

Cooling System 75% Power. 65.9(4.22)

Heat Rejection: 100% Power 20.2 (5.69)}
Engine Circuit to Codlant ~ BIwmin (kW).......evrreemearmen. 35588 (626) :

Aftercooler Circult to Coclant, - Btu/fmin {kW} .. 20100 (353} * Fuel consumption tolerance of +5% per DIN [SO 3046, Diesel fuel to

cc'Ec,r'tlgm; Radlated Heat — Biuimin (kW) -~ 3000 (53) DIN EN 590 with & minimum LH.V, of 42800 kg {18380).

ant Flow:
Engine Circuit —galimin (m°hr) 374 (85) Emission Data _
EngnecircuitExtema!Remmon 1802 (KPE). cucsssessssinnn 10.2 (70} Smoke — Bosch Number 08
Alftercooler Cincuit — galfmin (MmN ......eemcseecessssssnsesseessens 220 (50% Neise —~dB(A) @ tm 105. 9
Aftercooler Cirouit Extemnal Rastndlon T’ {kPa) serenann 11,68 (80)

Engine Coolant Out Temperature, Maximum < °F (*CY .. 203 (55) Load 0% 25% 50% 75% 100%

Aftercooler Coolant in Temperature, Masdmumn — °F (°C)........ 153 {67)

Engine Coolant Temperature, Mnimum —°F (°C) .......eeeeeiens 160 (71) NOy — ghr 1000 5000 10000 17000 - 18000

Engine Coclant Capacity —at (L) 130 {123} O - ghr 1300 500 500 800 1800

Thermostat: HC - ghr 500 800 200 800 900
HTC Start to Open —“F {°C) 170 77) 80, — g {0.1% fual) X 80 150 210 230
HTC Fully Open —°F (°C} 185 (85) .

LTC Start to Open — °F (°C) 20 (32)
*LTC Fulty Openi ~ °F (°C) 112 (a4)

Water Pump(s) Inlet Pressure, Minimum (w0 pressure cap): Note: This engine is able to develop more than prime power. |f this engine is
Rapid Wearnup Radiator Puositive aliowed ta operate at higher than prime power, even for short pariods of
Corwentional Radiator —in. Hg (kPal.... W =3 (-10} time, the cooling system rmust be sized accordingly. Refer to the standoy

Pressure Cap, Minimum = [bin,” (kPa} ... ., 14(97) power for heat rejection, altituide imitations, and other perfomance data.

Water Punp Disdlarga Pressure, Meoc (w‘o pressura cap)

Engine Gircuit — 1bin.® {kPa) 52 (360) 1 Rewised
Intercooler Circvit —Ibin? (kPa) 30 {206)
Static Head, Maximum - it H:Q (kPa). 50 {149)
Coclant Fill Rate, Minimurn — ga/min (LM} vneennnnn. 5 {19) UNCONTROLLED

Drawdown, Minirmum — Percentage of Tota) Cooling.

Deagration, Maximum Time — MinWes ...

Curve No.  E4-T125-3241
Rev./Date: 2723 Jun 58
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GENERATOR SPECIFICATION SHEET
CONTINUQUS POWER - 1800 r/min

General Data
Application Group
Application Designation
Mode!

Power Output — bhp.

Power Quiput — kW

Rated Speed — /min

Numiber of Cylinders.

Total Displacament ~ in® (L)
Ratio

Compression
Pisten Speed — f/min {m/s)
Turbocharger
Engine Configuration
Engine Type
Bare and Stroke = in, {mm)
Intake Valves Per Cylinder
Exhaust Valves Per Gylinder
Combustion System
Injection Device
Charge Air Cooling System
Engine Crankcase Vent System
Dimensions
Length —in. {mm}
Width—in. (mmj}
Height—in. {mm}
Weight, Dry— Ib {kg)
Weidght, Wet —1b (kg}
Center of Gravity Wet
From R.F.O.B. {x axig) —in. {mm}
Above Crankshaft {y axis} — in. {mm)
Right of Crankshaft {z axis) — in. (mm)
Mechanical Limits
Thiust Bearing Load Limit, Confinuous ~ Ib {kN}.....
Thrust Bearing Load Limit, Intermittent — b (kNj ...
Vertical Load at Rear of Crankshaft, Maximum — Ib (kN)
Static Bending Moment at Rear Face of Block,
Maimum — [b-ft (N-m)
Fuel System
Fuei Consumption — gal/hr {L/min)}
Fusel Consumgtion — Ivhr (ltg.-‘hr‘I
‘Fuel Spill Rate — gatfty (Limin)
Fuel Spill Heat Rejection — Btufmin {3, O ——
Total Fuel Flow— gal/hr {L/min)
Fuel Irfet Tormperature, Maxdmum — °F {°C})....
Fual Pump Suction, Meaximum — in. Hgng
Fuel Return Pressure, Maxdmum — lkvin (kPa)
Fuel Fiter Size, Secondary - Microns ... -
Fuel Injector — Part Number
Cooling Systam
Heat Rajoction:
Engine Circuit 1o Coolant = Btwmin (W) .....cwessmmmmmmons
Aftercooler Cireuit to Coolant, — Btwmin (kW}
Engine Radiated Heat — Biu/min (KW)
Coofant Flow:

Engine Circuit — galimin {r’hr)
Engine Circuit Extemal Rastrictmn BN (KPB).rvurrerrrenerenns
Aftaroocier Cireuit - galfmin {m>min} ...,
Aftercooler Circuit Extemnal Restriction — bin® (kPa} S—

Engine Coofant Out Temperature, Maximum —°F (°C) ...

Aftereooler Coclant in Temperature, Maximum — °F (°C)........

Engina Coolart Temperatura, Mnimum —

Engire Coclant Capacity —qt (L)

Themostat:

HTC Start to Open — °F {°C)
HTG Fully Open —°F {°C)

LTG Start to Open — °F (°C)
LTC Fully Opan = °F {°C)

Water Purnp({s) Inlet Pressure, Minimum {w/o pressure cap):
Rapid Warmup Radiator.
Corwventicnal Radiator —in. Hg {kPg) ...

Pressure Cap, Minimum — Ibfin.” {kPa}....

Water Purmp nscharge Pressure, Max. (\Mfo pressura cap)
Engine Circuit — Ibfin.2 (kPa}
Intercocler Gircuit — 1b/inZ (kPa)

Static Head, Maximum = ft H0 (kPs)

Coolart Fill Rate, Minimum ~ gal/min {L/min) ............

Drawckown, Minimum — Percentage of Total Coollng

Deaeration, Mexdirum T‘me Minutes ... -

Remota Pressurization Ibvin® (kPa)

. 30

Intake Air System
3A Intake Air Fiow @ Ratad Maximum Power — #2min (m¥s) ......... 4270 (2.1}
Gap Tuwbochargar Compressor Intet Temperature — °F {*C)...venn. 77 (25)
T1237K16 Air Intake Restriction, Maximumn;
15800 Claan Alr Cleanier — in. Hz0 (kPa} 12{3.0)
;1120 Dirty Air Cleaner —ir. HO (kPa} 20 (5.0
1800 Intake Pipe Innar Diameter, Hecommn&d‘
12 Each Bank —in. {rren) 12 {305}
2975 (48.75) Each Turbo — in. {rm) 8{203)
14:1 Inteke Temperature Rise, Maximum:
2244 (11.40) (Ambierd to Enging AIr Inlet) — °F ("0} coumureeeerecesessssessessssss 30(i7)
BTV7506 System
Exhaust Flow = Ib/min {kg/min) 298 (135)
90° Ves 4 Cydle BExhaust Temperature = °F (°C) 752 (400)
650x7.48 (165x190)  Back Pressurs, Maximum —in. Hg (KPa)......cmeereereeermmmmrsscicsianses 15 {51}
2 Exhaust Pipe Inner Diameter, Recommended:
2 Single —in. {mm} 14 (360}
Direct Injoction - Doulbsle —in. {mm) 10 (250}
Electronic Commen Rail  Lubrication System
SCCC Cil Pressure at Rated Speed — Ibﬁn (kPa).... . 80 (550)
Open Ol Pressure at Low Ide —1oin? (KPa)
Qil Flow @ Rated Spead — gal/min {L/min) .....ccorsrssmmnsasere
95.8 {2408) Oil Flow @ Low kdle Speed — gal/min {L/min}.
55.1 {1400} Gallery Gil Temparatura, Maximum = °F PC).mamnen 210 {88)
68.3 (1735) Ol Pan Capacity: Static High Mark — ot (L) 211 {200}
12247 (5555) + Stafic Low Mark — gt {L..ouciemmmmsenmmscrnscenn. 169 {160}
12979 (5880 T+ Totat Engine Oil Capacity with Filtars « gt (L) 232 (220)
Engine Angularity Limits, Front Up — Degreas. .. 125
Mot Available Engine Angularity Limits, Front Down ~ Degrees...... . 125
Mot Available Engine Angularity Lirmits, Left/Right Down — Degrees.... . 25
Not Available Crankease Pressurs, Maximum — in, HoO (KPa) .emscersmnsessasnins 10 (2.5}
Blectricat :
. 1586 (2.1) Battery Capacily, Recommendad (CCA @ 0°F):
. 3844 (17.7) 24 Volt System, Wam Climate 250
2250 (10.0) 24 Vot System, Cold Climate. 1250
Resistance of Starting Cirevit Per Starter, Maxirmum:
1000 (1356) 24 Volt System — chms 0.002
Performance Data
66.9 {4.22) Altitude Capability — & {m) 21325 (650
4759 {215.9) Manifold Boost Pressure —in. Hg (kPa) 59 (200)
100 (8.32) BMEP — Ibfin.2 (Bar} 222 (153}
380 (6.68) Friction Power:
166.9 (10.5) Rated Speed — fhip (KW 200 (150)
. 140 (60}
- 620} Part Load Fuel Consurnption *
7 {50) Fual — gal /ir {L/min} — 0% Power 6.2 (0,38}
. 8 25% Power, 18.4 {1.22)
107851 1 50P6 Power. 34.9 (2.20%
75% Power. 50.5 (3.19)
100% Power 66.9 {422
30017 (544
13404 {238) * Fuel consumption tolerance of +5% per DIN 150 3046, Diesd fudl to
. 2250 (40) DIN EN 590 with a minfmum EH.V. of 42800 k/kg (18390),
a74(72) Emlssion Data _
102 (70) Smoke — Bosch Mumber 05
220 (45) Noise —dB(A) @ 1m 105.5
11.6 (80}
203 {95) Load % 25% 50% 75% 100%
153 {67)
160 {71} NOy - g/hr 1000 4000 5000 14000 18000
130 {123) CO=-ghr 1300 500 500 700 1400
HC —g/hr 500 800 00 900 900
170 77) 80 — g/ (0.1% fuel) 30 100 140 190 270
185 {85) .
90 (32)
112 (44) _
Note: This engine is able to develop maore than confinucus power. If this engineis
Positive allowed to operato at higher than continuous power, even for short periods
- =3 (-10) of time, the cocling system must be sized accordingly. Refer to the standby
. 14(87) power for heat rejection, altitde limitations, and other performance data.
52 {360} T Revised
30 (206)
50 (149,
Pyt UNCONTROLLED
8% ‘ Curve No.  E4-T125-3241
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MTU/DDC  Series 4000

Generator Set Power

Prime Rating:
Model: Series 12V-4000 1785 bhp (1330 kW) @ 1500 r/min
Standby Rating: ' Continuous Rating:
1965 bhp {1465 kW) @ 1500 r/min 1470 bhp (1095 kW) @ 1500 r/min
2000 étar}dbzf
'P? [
o | nme I
< 1800 .
.
ng_ 1600 Continuous
»
1400 o
. l&l’.ﬂ?{%ﬁl]‘_ ; Rated Power Without Fan |-
o L M N
1500
Engine Speed - r/min
100 ;
j 75 I *‘
1500 r/mi
%) L rml{l! i"”
50 »
° -
= 25 ' (é
et ai
200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
Power - bhp
Powar cudput guarantsed at 150 3046 omqiﬂuns: Conversion Factors:
o L S O S 0 | o meowanne | T TV
a minimum - N = bhp x 0.7.

Performance Curve

All infarmnation subjsct fo changs withowt rotice. :
Datroit Dissai® and MTUG are reglstered trademarks.
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GENERATOR SPECIFICATION SHEET
STANDBY POWER - 1500 r/min

General Datg
Appiication Group
Application Designation
Maodal

Power Quiput — bhp.

Total Displacement —~in® (L)

Compression Ratio

Piston Spead — — fifmins (m/s}
rhocharger

Engine Type
Bare and Stroka — in. {mm}
Intake Vaives Per Cylinder
Exhaust Valves Per Cylindar
Combustion System
Injection Device
Charge Alr Cooling System
Engine Crankcase Vent System
Rimensions )
Length = in. {rm)
Width — in. {rren)
Height —in. {mm}
Weight, Dry = b (kg)
Weight, Wet ~ |k (kg)
Conter of Gravity Wet
From R.F.O.B, {x axig} —in, (mm)
Above Crankshaft (y epds) — in. {mm)
Fight of Crankshaft {z axis)—in. {mm),
Mechanical Limits
Thrust Bearing Load Limit, Continuous = Iy () ...
Thrust Baaring Load Limit, Infermittent = Ity (N} ...
Vertical Load at Rear of Crankshaft, Maximum = b (kN) .......
Static Bending Moment at Rear Face of Block,
Maxirmurm — bt {N-m)
Fued System
Fuel Consumgption ~ gal/hr (L/min)
Fusl Consumption — lvhr (kgfh)
Fuet Spill Rate — galtr (L/mén)
Fug! Spill Heat Rajection — Btuwmin (kW).......cummsmniniiiin
Total Fuel Flow— galhr {L/min)
Fuel inlet Temperature, Maximum — °F (°C}....
Fuel Pump Suclion, Maximusn — in. Hg ng ......
Fuel Retumn Pressure, Masimum — tbfin (kPa)
Fuel Filter Size, Secondary — Microns ...
__Fuel Injector — Part Number
Cooting System

Heat Rejection:
Engine Cireuit to Coclant — BUrmin (W) ...
Aftercooler Circuit to Cootant. — Br/min [kW)
Engire Radiated Heet — Blwimin (kW)....

Cootant Flow:

Engine Cirauit ~ galfmin (m*hr}

Engine Clrcuit Exfernal Restncuon Ibin2 {kPa)....

Aftercocler Circuit — gal/min (m®min} ...

Aftercocler Circuit Extemal Restriction — Ibiin (kPa)
Engine Coolant Out Temperature, Maximum - °F (°C)
Aftercoolar Coolant in Temparature, Maxirmum = °F (G
Engine Coolant Temperature, Minmum — °F (°C) c....nen
Engine Coolant Capacity — gt (L}
Thermostat:

HIC Start to Open —°F {*C)

HTC Fully Open —°F (°C)

LTC Start to Open — °F {°C)

LTC Fully Open ~ °F {*C)
Water Pump(s) Inlet Pressure, Minimurn (wio pressure cap):

Rapid Warmmup Radiatar.

Conventional Radiator — in, Hg (kPa) ...
Pressurg Cap, Minimu - bin. {kPa} -
Water Pump Daseharge Preasure, Max. {m’o prassure cap)

Engine Circuit = iin.? (kPa)

Static Head, Maximuim - ft H,O {kPa)
Cootant Fill Rate, Minimum - ga¥min (L/min) ...
Drawdowrt, Minimum — Pevcentage of Total Coollng
Deasration, Maximum Time — Minutes ... "
Remote Pmsg.mz:atim — psi (kPa)

180 (36)

Intake Alr System :
3D Intake Air Flow @ Rated Maximum Power — #/min {ms)......... 2874 (1.86)
G60 Tusbocharger Compressor Inket Tempecature — °F (*Clu.n. 77 (25)
T1237K16 Alr Inteke Restriction, Maximunm:
1985 Clean Air Claaner —in. H:0 (kPa) 12(3.0) -
1465 Disty Air Cleaner — in. H;0 (kPa) 20 (5.0}
1500 Intaka Pipe Inner Diameter, Rscommended
12 Each Bark ~in. {mem) 12 (305)
2975 (48.75) Each Turbo —in. (mm} 8(203)
14:1 Irtake T Risa, Maximum
1870 (9.5} {Ambient to Engine Air Infet) — °F (°C) .. 30(17)
BTVe506 Exhaust System
Exhaust Fow = l/min (kg/min} 265 (120)
907 Vee 4 Cycle Exhaust Temperature - °F {°C) 968 (520)
6.50x7.48 (165 x 180) Back Pressure, Maximum —in. Hg (KPa}......-commsmmmsnsteinins 151
2 Exhaust Pipe Inner Diameter, Recommended:
2 Sinde ~in. {mm) 14 (360)
Direct Injection Double —in, {mm) 14 (250)
Electronic Common Rail Lubrication System
SCCC Oil Pressure at Rated Speed— Ihfn (kPa).... - BO{B50)
Open Ol Pressurs at Low [de ~ Ihin (kPa) 36 (250)
Oil Fow @ Rated Speed — gal/min (LAMINY ... ciesirerssnanes 81 (307}
95.8 {2409) Qil Flow @ Low |dls Speed — gatimin {L'min}.... w47 (178)
B5.1 (1400} Galiery Gil Temperature, Maimum — F (PC) . 210 (05)
6.3 (1735) Oil Pan Capacity: Stafic High Mark — ot {L) 211 (200)
12247 (5855) + Static Low Mark — gt {L)..cenermmmsmmnninnes 169 {160)
12979 (5887) t Total Engine Ol Capacity with Fitters - gt {L)....... . 232{220)
Engine Angudarity Limits, Front Up - Degrees...... e 125
Not Avilable Engine Angularity Limits, Front Down — Degrees...... w126
Not Available Engine Angularity Limits, LeftRight Down — Dagraes... - 225
Not Availabie Crankcaise Prossure, Maximum — in. HoO (P&} oveevevevnsenserrenes 10 {2 5)
Electrical
e 1896(7.1) Battery Capacity, Recommended (CCA @ 0°F):
. 3B44(17.7) 24 Volt System, Wam Climate 950
2050 (10.0) 24 Yolt Systern, Cold Climate. 1250
Resistance of Starting Circuit Per Starier, Maximum:
1000 {1356) 24 Volt System ~ohms 0.002
Performance Deta
89,5 (570} Altitude Capability — ft {m} 20000 {5024
636.3 (288.6} Manifold Boost Pressure —in. Hg (kPa) 65 {220)
145 (9.1) BMEP ~ Itfin.2 (Ban) 349 (24.0)
408 (7.2) Friction Powat:
2345 (14.8) Rated Spesd = thp (kW) 140 (104)
Part Load Fuet Consurnption *
Fuel — gal /hr (L/hr} — 0% Power 6.2 (0.39)
25% Power 24.2(1.59)
50% Power 45.9(2.90)
75% Power 67.1(4.24)
100% Power. 89.5 (5.65)
32415 (570) * Fusl consumption tolerance of + 5% per DIN SO 3046, Diesel
18668 {328) DIN EN 580 with a minimum LH.Y. of 42800 k.ikg (18390).
.- 2848 (52) .
Emission Data
280 {84} Smoka — Bosch Nmber 1.7
- 5.8 (40) Noise —dB{A} & 1m 104 7
8.7 (60) Load 0% 25% S0% 5% 100%
203 (95)
153 (87) NGO, —g/hr 2800 8000 12500 12500 12500
160 {71) CO-ghr 2000 400 800 3000 5000
130 {123} HG-ghr 550 550 550 500 400
50, — gvhr (0. 1% fued) 30 80 140 210 300
170(77) :
185 (85)
80 (32)
112 (44) 1 Revised
UNCONTROLLED CuveNo.  E4-T125:32%
Rev./Date:  3724.Jun 98
7-10{48-69) COPY . Sheset No. 2¢i4d
Afl information subject to change without notice,
. . Detrolt Diesel® and MTU ® are registered trademarks.
155  6SE4009 0003 © 1998 DETROIT DIESEL CORPORATION



.GENERATOR SPECIFICATION SHEET
PRIME POWER - 1500 r/min

Engine Cireuit to Coolant — Bwmin (W) e
Aftercooter Circuit to Coolant, — Bru/min (KW)...
Engine Radisted Heat — BIWMiN (KW).we.covmssmimninnees
Coclant Flow:
Engine Circuit — gal/min {m*hr)
Engine Circuit Extemal Restriction — IBANZ (KPa)..osrsmrrrrisners 58 (40)
Aftercooler Cireuit — galfmin (MM e soversens
Aftercooler Circuit External Restriction — in® (kPa)
Engine Conlant Out Temperature, Maximum — °F (°C}....

Aftercodler Coalant in Temperature, Waximum — °F (°C} 183 (67)
Engine Coolant Temperature, Minimum = °F (*C) ... 180 (71}
Engina Coolant Capadity — gt (L) 130 (123)
Thermaostat:

HTC Start to Opan —°F (°C) 170077

HTC Fully Open — °F {°C) 185 (85)

LTC Start to Open — °F {°G) . 90 (32)

LTC Fully Open — °F {°C) 112 {44)
Water Pump(s) Inlet Prassure, Minimum (w/o pressura cap):

Rapid Wamup Radiator Positive

Conventional Radiator —in. Hg Pa).... IO ¥ (5 [+
Pressure Cap, Minimum -~ [bin.” (kPa) ... . 14 {97}

Water Pump Dlscharga Pressuse, Max, {\m‘o pnassura cap}
Engire Circuit — bAin2 {kPa)
Intercooler Circuiit — Iin2 (kPa)

atic Head, Maximuim ~ ft H,O (kPa}
art il Rate, Minimum — gal/min (Lfmin}...,

Drawdown, Minimum — Percentage of Total CooIing

Deaeration, Maximum Time — Minutes ... "

Hamote Pressunization ~ psi (kPa}

Alf information subjsct to change without notice,
Detrolt Diesel® and MTU ® are registerad trademarks.
© 1998 DETROIT DIESEL CORPORATION

General Data Intake Air System .
Application Group 3B Intake Air Flow @ Rated Maximum Power — f/min {m%g) ........ 8620 {1.66)
ication Designation . GBo Turbocharger Compressor Inlet Temperature —°F {°C)....cuvne.e. 77 (25)
T1237K16 Air ntake Restriction:
r Quiput — bhp. 1785 Clean Air Cleaner, Maximum = in. H,0 (1 15) PR 12 (3.0}
Cutput — kW 1330 Dirty Air Cleaner = in. H:O (kPa}
Rated Spood ~ r/min 1500 Intake Pipe Inner Diameter, Recommended:
Number of Cylindars i2 Each Bank — in. {mm)
Total Displacement — in® {L) 2975 (48.75) Each Turba =i, (mm)
Comprassion Ratio 14:1 . Intake Temperature Rise, Maximum
Piston Spaed -~ ft!rl'lln {mfs} 1870 (9.6) {Ambient to Engine Afr Inlef) — °F [P0 euuemvwcmrenersenssrssmanssnssrsss
Turbocharger BTV6506 Exhaust System
Engine Configuration BExhaust Flow— 1bimin (kg/min)
Engine Type 90° Vea 4 Cycle Exhaust Temperatura ~ °F {(°C)
Bore and Stroke — in. (mm) 650x7.48(165x180)  Back Pressure, Maximum ~ in, Hg (kPa)....
Intake Valves Per Cylinder 2 Exhaust Pipe Inner Ciameter, Heoorrmendad
Exhaust Valves Per Cylinder 2 Single —in. {rmm)
Combustion System : Direct Injection Double — in, (mm}
Injection Device Electronic Common Rail Lubrication System
Charge Air Cooling System 8SCCC Qi Pressure at Rated Spead — Ihrn [ N
Engine Crankcase Vent Systemn Open Oil Pressure at Low Ide — I%/in 2 (kPa)
Dimensions Gil Flow @ Rated Speed — gal/min {LAmin) ...
Length - in. {mm} . £5.8 (2409) Oil Fow @ Low kdle Speed — gal/min (L/min).
Width - in. {mm} 56.1 (1400) Gallery Ol Temperature, Maximum — °F (*C})
Height « in. {mm) 68.3 {1735) Oil Pan Capacity: Static High Mark —qt {L}
Weight, Dry — b (kg) 12247 (5555) T Static Low Mark — gt (L)
Weight, Wet - Ik (kg) 12979 (5887) Total Engine Oil Capacity with Filtars — gt (L) mssesiissenn
- Center of Gravity Wet Engine Angularity Limits, Front Up — Degrees........ . 125
From R.F.O.B. {x axis) — in. {mim}) Not Available Engine Angularity Limits, Front Down — Degraes....... . 125
Above Crankshaft {y axis) — in. {mm) e Not Available Engine Angulerity Limits, Eeft/Right Down — Degrees - 225
Right of Crankshaft {z axis) — in. (MM NGt Avaitable Crankease Pressure, Maximum — in, HoO H{KP2) .vversersicssesmmonses 10{2.5)
Meachanical Limits Electrical
Thiust Bearing Load Limit, Continuous b (M) ..o 1596 (7.1) Battery Capacity, Recommended (CCA @ O°F):
Thrust Bearing Load Limit, Intermittant — b (kN) .. - 3844 (17.7) 24 Voit System, Wam Climate 850
Vertical Load at Rear of Crankshaft, —!B (KN} wucceaemsrmssnsons: 2250 (10.0) 24 Voit System, Cold Climate. 1250
Static Bending Moment at Rear Face of Block, Resistence of Starting Circuit, Maximum:
Maximurm — Ib- (N-m) 1000 (1356) 24 Volt System — chms 0.002
Fuel Syslem ' Performance Data
Consumgtion — gathr (L/min} 81.3 (513} Alfitude Capability — & {m} . 20000 (6096) +
Consumption — bvhr (kghn) 578.0 (262.2) Manifold Boost Pressitre ~ in. Hg (kPa} 56 (180)
uel Spill Rate — gal/hr (L/min) 140 (8.8) BMEP — ib/in.? (Bar) a7 (21.8)
Foel Spill Heat Rejection = Biuwimin (MW).....o.eceeeeeescisnnnrs. 383 {B.4) Friction Pewer:
Total Fuel Flow— galhr {Limin), 221.3 {14.0) Rated Speed - thp (W) -14D (104)
Fuel Inlet Temperature, Maximum — °F {°C)....cooccamomsrmsmsersenss Part Load Fuel Consumption *
Fued Pump Suction, Maximum — in. Hg nga) . Fuel = gal A (L) — 0% Powsr 6.2 (0.39)
Fual Raturn Pressure, Meadmum — Ibin® (kPa) 25% Power, 223(1.41)
Fuel Filter Size, Socondary = MICIONS ......cevreemersesrsrnses R 8 50% Power 41.5{262)
Fuel Injector — Pant Number 107851 75% Power. 60.7 {3.83)
Cooling System 100°% Power 81.3{(5.13)
Heat Rejection:

* Fuel consumption toterance of + 5% per DIN [SO 3046. Diesel fudto - '
DIN EN 590 with a mirimum LH,V. of 42800 kMg (18330},

Emission Data

Smake — Bosch Number 15

Noise — dB(A) € 1m 1048

Load 0% 25% 50% 75% 100%

NO, — ghr 26800 5000 9000 12500 12500
cO-ghr 2000 400 800 2000 4000
HC - gty 550 550 550 5§50 500
SO, — g/hr (0.1% fuel) 30 70 140 190 260

Note: This engine is able to develop mare than prime power. [f this engineis
allowed to operate at higher than prime power, even for short periods of
fime, the cecling system must ba sized aceordingly. Refer to the standby
power for heat rejection, altitude limitations, and othar petformance data.

t Revisad
UNCONTROLLED Cavolo. EATIZ-223
COPY Tk R
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GENERATOR SPECIFICATION SHEET
CONTINUOUS POWER - 1500 t/min

Genoral Data
Application Group
Application Designation
Maodel
Power Qutput = bhp

Power Quiput — kW
Rated Spead— rimin.
Numiber of Cylinders

Total Displacement — In? {1
Ratio

Pigton Speed - f/min (mvs)
Turbocharger
Engine Configuration
Engine Type
Bora and Stroke —in. (mm)
Intake Valves Per Cylinder
Exhaust Valves Per Gylinder
Combustion Systern
Injection Device
Charge Air Cooling System
Engine Crankease Vent System
Dimensions
Length — in. {mm)
Widiis — in. {mim)
Height = in, {mm)
Weight, Dry — Ib (kg)
Weight, Wat - 1b {kg)
Center of Gravity Wet
From R.F.OB. (x ads}—in. (mrm)
Abtree Crankshaft {y sds)—in, {(mm)
Fight of Crankshaf {z axis} ~in. {mm)
Mechanical Limits
Thiust Bearing Load Limit, Confinuous — 15 (kN .
Thsust Bearing Load Limit, Ivtemmittent — b &kN) ...... .
Vestical Load at Rear of Crankshaft, Maximum = (b (kN) .......
Siatic Bending Moment at Rear, Maximum
Face of Block ~ 1ot (N-m)
Fuel System
Fuel Consumption — gal/hr (L/min)
Fusl Consumption — fbvhr (kg/hr}
Fud Spill Rate - galthr {L/min}
Fust Spill Heat Rejaction — Biwmin (kW) ...
Total Fuel Flow — galhr (L/min)
Fuel inlet Tomperature, Maximum —~ °F ("C}
Fuel Pump Suction, Maximum - in. Hg (kPa} .....
Fuef Retun Pressure, Maxirmirmn — lvin (kPa)
Fuel Filter Size, Secondary - Microns ...
Fust Injector ~ Part Number
Coollng System
Heat Rejoction:
Engine Gircuit 10 Coolant — BIwmin (kW) .eveeseesueeresseeemseeneees
Aftercooler Circuit to Coolant, ~ Btafmin (KWAW)... “
Engine Radiated Heat — BIWMIn (MW) e cmssmenn
Coolant Flow:
Engine Circuit — gal/min {m®hr)
Engine Circuit Extamal Hastnctlon [ T 5 = N
Aftercocler Circuit — galimin (nmin) ...
‘Aftercotler Girout Extemal Restriction — lhfn (kP
Engine Coclant Out Temperature, Maximum —°F {°C} ...
Attercooler Coolant in Temperature, Mesimum — °F 7C)........
Ergine Coclant Termperature, Minimum — °F {°C} e
Engine Coolant Capacity - gt {L}
Thennostat:

HTC Start to Open — °F (°C}
HTC Fully Open - °F (°C)
LTC Stast to Open — °F (°C)
LTC Fully Cpen—°F (°C)

Water Pump(s) Inlst Pressure, Minirnum {w/o pressure cap):
Rapid Wamup Radiator.
Conventional Radiator —in. Hq {kPa}

Pressure Cap, Minimurm — ibfin, "

Water Pump D|scharga Prassure, Max.
Engine Circuit — [vin,? (kPa}
Intercoler Gireult - 1kin.2 (kPa}

Static Head, Maximum -  H0 (kiPa)

-Coolant Fill Rate, Mirimurm — galfmin ((/min} ...

Drawdown, Minimum ~ Percentage of Total Oocllng Oczolant

Deaeration, Maximur Time — Minutes ...

Remote Pressurization - psi (KPs)

157
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Intake Alr System
34 Intake Air Flow @ Rated Maxdiomam Power — #/min (mYs) ........ 2898 (1.3%)
GeD Turbocharger Compressor Inlet Temperatixe — °F (°C) . 77 (25}
T1237K16 Ajr Intake Restriction, Maximum:
1470 Clean Air Cleaner — in. H:O (kPs) 12{3.0)
1095 irty Air Cleaner —in. H:0 (kPa) 20 (5.0}
1500 Intake Pipe Inner Diametor, Reccmmendsd:
12 Erch Bank —in. (mm) 12 {305)
2975 {48.75) Each Turbo —in. (mm) 8(203)
141 Intake Temperature Rise, Maximum:
1870 (9.5) {Arnbiant to Engine Air Inlet} — °F PC) e owererrrersmareeerarnsceee 30417}
BTVE506 Exhaust System
Exhaust Flow = byirvin (kg/min) 192(87)
807 Vee 4 Cycle Exhast Temperature — °F {(°C) 490 (254}
6.50 x 7.48 (165 x 190) Back Pressure, Madmum — it HG (KPa) cuwaeerrrommrmmsmmsssssrns 1551}
2 Exhaust Pipe Inner Diamater, Recormmended:
2 Singie ~ in. {mim) 14 (360}
Direct Injection Dauble — in. (mm} 10 (250}
Electronic Common Rail Lubrication Syatem
8CCC Qil Pressure af Rated Spoad - Ihﬁn {ikPay.... . 80{550)
Open Oil Prassure at Low Idle - Ibfin2 (kPa)
Qi) Flow @ Rated Spead — gal/min {Limin) .....
95.8 (2408) Cil Fow @ Low |dle Speed — galimin {Lfmin)..
55.1 (1400) Gallery Gil Termperature, Maximum = °F (G
68.3 {1735) Oil Pan Gapacity: Static High Mark— ot (L)
12247 (5555) 1 Static Low Mark — Gt (L}....ueervessmsssssssssrrrees
12979 {5887) 1 Total Engine Oil Capaity with Filters - gt {L)..
Engine Anguiarity Limits, Front Up ~ Degrees...., .
Nok Availabie Engine Angularity Limits, Front Down — Dagrees....... .. 125
Not Available Engine Angriarity Limits, Left/Right Down — Degress ... 225
Not Available Crankeass Prassure, Maximum — in. HzO (kPa) ..o veiniiiniinen. 10{25)
Blactrical .
1596 {7.1) Capacity, Recommendex] (CCA @ 0°F):
. 3844 (17.7) 24 Violt Systern, Warm Climate 950
2250 {10.0} 24 Velt System, Cold Climate 1250
" Resistance of Starting Circuit, Mesdmum:
1000 (1356) 24 Volt System = chms 0.002
Performance Data
66.3(4.18) Alfitude Gapability — ft {m}) e 20000(6096
471.4 (213.6) Manifold Boost Pressure - in. Hg (kPa) o A1 (140}
130(8.2) BMEP - IbvinZ (Bar} 261 (18.0)
203(5.1) Friction Power: :
196.3 (12.4) Rated Speed - fip (W) 140 (104)
. 140 (60) Part Load Fuel Consumption *
. 6(20) Fuel ~ gal ot (LAr) —0% Power 6.2 {0.39)
. 7(50) 26% Power. 19.9(i.25)}
50% Power 35.5(2.24)
107851 75% Power 50.5(3.18)
100% Power 86.3 (4:18)
25065 (441) * Fuel consumgption tolerance of +5% per DIN IS0 3046. Dieset fuel to
.. 11468 (202) DIN EN 590 with a minimum LH.V. of 42800 kg (18390).
2205 (39}
Emission Data
280 (84} Smake ~ Bosch Number . 1.1
5.5 (40) Nofse —dB(A) @ 1m 104.4
160 (36)
8.7 (60) Load 0% 25% 50% 75% 100%
203 (95) :
153 (67) NO,— g/hr 2800 4500 7500 12500 12500
160 (71) CO-g/r 2000 500 600 1000 3000
130 {123} HC—ghr 850 550 550 550 500
S0z — ghr {0.1% fuet) 3 60 100 160 210
17077
185 (85)
0 @) ‘ .
112 (44) Note: ‘This angine is able to devalop more than continuous power. If this engine is

allowed to operate at higher than continuous power, even for short periods
of time, the cooling systern must ba sized accondingly. Rafer to the standby
power for heat rejectian, altitude limitations, and other performance data.
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MTU/DDC  Series 4000

Generator Set Power

Model: Series 12V-4000

Standby Rating: Prime Rating:

1850 bhp (1380 kW) @ 1800 r/min 1680 bhp (1255 kW) @ 1800 r/min
— [} IR IR AN IR

| I | |

1 Rated Power Without Fan

1900 - Standby
a ’
£
S 1800
g | Prime !
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1600
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woor;sm u:'no V 42800 kg (1 '; ":, uaa Power: kW =bhp x 0.748
g;::%ke Bﬁu&?&ﬁﬁPﬁg&aﬁ?m} 7 I Fuet: Lir= gabhs 3.785 Injector: Electronic

‘ g . Curve No. [E4-T125-32-02
Certified by: j Rev./Date: 5/07 June 99
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Performance Curve
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Generator Specification Sheet
STANDBY POWER - 1800 r/min

Genoral Data Intake Air System
Apglication Group 3D Intake Air Flow @ Rated Maximurn Power — tmin (m/s) ........ 4730 (2.23)
Application Dasignation. G4l Turbocharger Comprassor inlet Termperatute = °F (°Ch.vue . 77 (25)
Model T1237K16 Air Iniake Pestriction, Maximmn:

Power Output — Ehp 1850 Clean Air Cleaner — in. H:0O {(kPa) 12(3.0)

Power Output — kW 1380 Dirty Air Cleaner —in. HO (kPa) 20 (5.0)

Rated Speed — /min. 1800 Intake Pipe Inner Diamester, Recommencid:

Numbex of Cyfinders. 12 Each Bank ~in. {mm) 14 (360)

Total Dsplaoemem -t {L) 2975 (48.75) Each Turbo —in, {mm) 10 (250)
Ratio. 141 Intake Temperature Rise, Maxirmum

Piston Speed — ft/min (rvs) 2244, (11.40) {Arbieet 10 ERGINg AS INIat) = oF () coorerereessieeereeneresmereee 30 (17

Turbocharger BTV7505 Exhaust Systom '

Engine Configuration Exhaust Flow — Ivmin {kg/min} 300 {138}
Engine Type 90° Vee 4 Cydle Exhaust Temperature —°F (°C) B35 (446}
Bore and Stroke —in. {mm} 6.50 x7.48 {185 x 190} Back Pressure, Masimum ~in. Hg (kPa}.... SR, K- (%} |
Intake Valves Par Cylinder 2 Exhaust Fips Inner Diameter, Recommended:

Exthaust Valves Per Cylinder 2 Single — in. (mm} 14 (360)
Cormbustion System Direct Injection Dotble = in. {mm) 10 (250)
Injection Device Ebectronic Common Rall  Lubrication Systemn

Charge Air Cocling Systemn SCCC Qil Pressure at Rated Speed - 1bl'n 12 MR - ¢ 1 (1)
Engine Crankcase Vent System Open il Prassure at Low Idie — Ibfin? {kPa) 36 (250)

Dimensions Oil Flow @ Rated Spead ~ galmin (L/MIN) s, 90 {341}
Length ~ in, (mm) 95.8 {2400) Oil Fiow @ Low Idle Speed — gatimin (Linin)....... .. 47 (178}
Wiclth — in. {mm) 55.1 (1400} Gallery Oil Temperature, Maximum - °F {°C}....... « H0(89)
Height —in. {mm) 68.3 (1735} Oil Pan Capacity: Static High Mark —qt (L} ..... 211 {200}
Waight, Dry ~ Ib (kg) 12247 {5555) T Static Low Mark —qt (L)....... 169 (160)
Weight, Wet —1b (kg) 12678 (5887) T Total Engine Oil Capacity with Filters — ¢t {L)... .. 232 (220)

Canter of Gravity Wet Engine Angrularity Limits, Front Up — Degrees.....-w.. .. 125
From R.F.O.B. {x axis} —in. {mm}) Not Avaliable Engine Angularity Limits, Frort Down - Degrees ... 125
Abova Cranleshadt {y axis) —in. (mm) Not Available Engine Angularity Limits, LeftFight Down — Degrees.. o 228
Right of Crankshaft {z 2%5) = in, (MM).emmmmarmrmemens Nt Available Crankcase Pressure, Maximum - in. H20 kPa) .......... renuessemsainn 10 (2.5)

Mechanical Limits Blectrical
Theust Bearing Load Limit, Continuous ~ b (kN) ... 1886 (7.1} Battery Capacity, Recommended (CCA @ 0°F):

Thiust Baaring Load Limit, Intermittent — 15 (kN) ... 3844 (17.7) 24 Volt System, Wam Climate 1900t
Vertical Loed at Rear of Crankshaft, Maximum — b {kN) .... 2250 (10.0) 24 Volt System, Cold Climate 2500
Static Bending Moment at Rear Facs of Block, : Resistance of Starting Circuit Per Starter, Maximum:

Medmurn — Ibt {N-m) 1000 (1356) 24 Volt Systam - ohms 0.002

Fuel System Performance Data
Fuel Consumption — galftw (Limin)... 84.7 (5.34) Aliitude Capability ~ ft (m) 21325 (650
Fuel Consumption ~ lvhr (kg/hr) 602 {273) Maniloid Boost Pressure ~ in. Hg (kPa).. 58.5 (196)
Fuel Spill Rate — galthr {Lfmir) 111 {7.00) BMEP —ibvin2 (bar) - 274 (18.8)
Fuel Spill Heat Refection ~ Biu/min (MA).. ..o iessiensans 400 (7.04) Friction Power:

Totat Fuel Flow — galthr {L/min), 195.7 (12.3) Rated Speed - fip (kW) 200 (150)
Fuet inlet Temperature, Maximum -~ °F (°C) cessseremssesetessininnee 140 (60) Part Load Fuel Consumption * :

Fuel Punp Suction, Maximum —in. Hg (ki . 6{20} Fuel - gal /hr (Limin) — 0% Power 6.2 (0.38)
Fue! Retum Pressure, Maximum — Ib/in. {kPa) 7 {50} 25% Power. 2.1 (1.85)
Fuel Filter Size, Secondary - microns ... . 8 50% Power. 45.1 (2.85)
Fuel Injector — Pari Number 107851 + 75% Power. 64.2 (4.05)

Cooling System 100% Power 84.7 (5.34)

Heat Rejoction:
Engine Circuit to Coolant ~ Biuw/min (KW} ... 33450 (588) Emission Data
Aftercooler Cireuit to Coclant, — Btu/imin (kW) . 18833 (331) Smaka — Bosch Number 05
Engine Radiated Hoat — Btw/min (kW).... 2775 {49) Nolse ~ dB(A) @ 1m 105.8
Coolant Flow, Rated: {Mmlmum 95% of Rated Haqmred)
Engine Circuit — galimin (m>hr) 374 (85) Loat 0% 25% 5% 75% 100%
Engine Circuit Extemal Restriction = /in.? (kPa)............. 10.2 (70)
ARercooler Circust — galimin (mmin) - 220 (50) NO,—ghr 1000 4500 10000 16500 19000
Aftercooler Circui; External Restriction = 1o/n® (kPa) ......... 10.2 (70} CO-ghr 1300 500 500 - 900 1500
Engine Codlant Out Tempaerature, Maxirwm = °F {°C) ....... 203 (85} HC = ghr 500 900 900 00 S00
Altercooler Cootant in Temperature, Maximum — °F {°c:) ..... 17177 S0, -ghr{0.1%fuel} 30 20 150 20 2%
Engine Coclant Temperature, Minimum —°F (°C).... 160 {71
Engine Coolant Capacity —qt (L) 130 (123)
Themmostat:
HTC Start to Open —°F {°C) 170N
HTC Fully Open = °F (°C) 185 (85)
LTC Start to Opan - °F {°C) 90
LTC Fully Cpen—°F {°C) 112 (44) * Fued consumption tolsrance of + 5% per DIN ISQ 3046, Diesel fusl to

Woater Pump(s) Infot Pressurs, Mnlmurn {wfa pressure cap).

Rapid Warmup Radiator. Positive
Conventicnal Radjator - in. Hg {kPa}... . 310y 1 Revised
Pressure Cap, Minimiam — Ibin, (kF'a) 14 (97)
Water Pump D|scharge Prassure, Max, (Mo pressure cap) $ Estimated|
Engine Cireuit — Ibin.? (kPa) &2 (360)
Intercocler Cireult — Ibvin. {kPa} 30 {206)
Static Head, Maimum ~ ft H0 (kPa). 50 {149}
Coolant Fill Rate, Minimum = Galfmin (LAMINY veven-srursee- 5(18) UNCONTROLLED

Dravedown, Minimum — Percentage of Total Cooling

Deagration, Maximurm Time — Minutes

Remote Prossufizaion — N2 (kPa) ...

COoPY
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Generator Specification Sheet
PRIME POWER - 1800 r/min

seneral Data
fication Group
ication Designation
el
Power Output ~ bhp,

Paower Quiput — KW
Rated Speed — v/min

Number of Cylinders
Total Displacement —in® (L)
Compressiot Ratio
Pistan Speed — ft/min (ms)
Turbocharger
Engine Configuration
Engine Type
Bore and Stroke — in, {mm)
Intske Valves Per Cylinder
Exhaust Valves Per Cylinder
Combustion Systam
Injeciion Device
Charge Air Cooling System
Engine Crankcase Vent System
Dimensions
Length —in, {rnm)
Width —in. {mm}
Height —in. {rm}
Waeight, Dry— b (xg)
Weight, Wet — b (kg)
Cantor of Gravity Wat
From ALF.Q.B. {x axis) —in. (mm}
Above Crankshaft (y axs) — in. {mm)
Right of Crankshaft (z 2548) = in. {MM)cesoisieisscmimsinsteeeres
Machanical Limits
Thrust Bearing Load Limit, Continuous — I (kN) ..o
Thrust Bearing Load Linit, Intermitiant —Ib ()N} ....eeineessens
Vertical Load at Rear of Crankshaft, Maximum — (b (kN) ....
Stafic Bending Moment at Rear Face of Block,
tadrnum — [t {N-m)
System

Consumption — galhr (Lfmin}
xel Consurnption — Ibhr (kghr}
Fuel Spill Rate — galfhr (Limin)
Fuel Spill Heat Rejection = BIuw/min (JW) ..o ommcrsmesmmcnse
Total Fuel Fow = galhr {L/min)....
Fuel Inlet Temperature, Masiemurm — °F (°C)....
Fuet Pump Suction, Maximum - in. Hg (g
Fuel Return Prassure, Maximum — iBfin. (kPa)
Fuel Filter Size, Secondary — micions .. -
Fuel Injector — Part Number
Cooling System
Heat Rejection:

Engine Gircuit to Coolant — Btu/min (OAD.....

Aftercooler Circuit to Coolant. — Btu/imin (kW)

Engine Radiated Heat — Btwimin (KW)....
Coolant Flow, Rated: Mnhum%%o!ﬁatsd Flsqdred}

Engine Cirevit = galimin (m*hr)

Engine Circuit Extemal Restriction — Ib/in.2 {kPa)....

Aftercooler Cireuit — gadfmin (m*/min} ...

Aftercooler CircLit Exiemnal Restriction — IhAn’ (kPa]
Engina Coclant Cut Temperatura, Meaxdmum —°F {°C)........
Aftercocler Coolant in Temperature, Maximum — °F (“C) .....
Engina Coolant Temperature, Minimum — °F (*C) .-
Engirwa Coolant Capacity - gt {L)

Themostak:

HTG Start to Open—°F {°C)

HTC Fully Open —°F (°C)

LTC Start to Open —°F (°C)

LTC Fully Open—-°F {°C)

Water Pumps) Indet Pressure, Minimum (m‘o pressure capy:

Rapid Warmup Radiator.
Corventional Radiator —in. Hg

Fressuwe Cap, Minimum — lin. (kPa)

Wetder Pump Dlscharge Prassure, Max. (w‘o prassure cap}
Engine Circuit = lkyin.2 (kPa)
Intercooler Gircuit ~ 1bAn.? (kPa)

Gtatic Head, Maximum — ft H.O (kPa)

Coolant Fill Hate, Minimum — gal/min {LAminY ............coermen

Drawdown, Minirmurn — Percentage of Total Cosling...

Deasration, Maximum Time = Mnutes ...,

Remote Pressurization = /. (KP8) vu........uussssmmsssmereeres

Al information subject 1o change without notice.
Detroit Diessl® and MTU® are registered trademarks.
© 1999 DETROIT DIESEL CORPORATION
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G41
T1237K16
1680

1255

1800

12

2975 (48.75)
14;t

2244 (11.40)
BTV7506

9P Vee 4 Cydle

6.50 % 7.48 (165 x 180)
2 )

2

Direct Injection
Electranic Common Rail
SCCC .
Qpan

95.8 (24089)
55,1 {1400)
68.3 (1735)
12247 {5555) t
12979 (5887) t

Not Available
Not Availabla
Nat Available

1596 (7.1}
3844 (17.7)
2250 (10.0)

1000 {(1356)

77.3(4.89)
550 (248)
100 (6.32)
360 (6.32)
177.3{i1.2)
. 140 (60)

e 31425 (553)
.. 15167 (267)
. 2520 (44)

374 {85}

7-10 {48-69)

Intake Alr System
Intake Air Fow @ Rated Maximum Power — f¥/min (m/s) --....... 4610 (2.13)
Turbocharger Compressor Inlet Temparature — °F {("C)..cvsiree 77 (25}
Air Intake Restriction, Maximum:
Claan Air Cleansr = in. H0O (kPa) 12{3.0)
Dirty Alr Cleanar = in. H:0 (kPa) 20({5.0)
Intake Pipe Inmer Diametar, Rscommanded:
Each Bank = in. {mm) 14 (360)
Each Turbo —in. {mm) 10 (250)
intake Temperatura Rise, Maximum
{Ambient to Engine Air Infet) — °F (°C}vmsmmsercscessnsmmnnmnnnnnnnn, 30 (17}
Exhaust System
Exhaust Flow — b/min (kg/min) 280 (127)
Exharust Temperature ~ °F (°C} 821 (438)
Back Pressure, Maxdimum — in. Hg {kPal.... . 16(1)
Exhaust P!pe Irmer Diarmester, Fleoommended.
Single —in. (mm) 14 {360)
Double —in, {mm} 10 {250)
Lubrication
Oil Pressure at Rated Speed - Ihv‘in {kPa).... wenars 30 (550}
Oil Prassure at Low kile = IbvinZ {(kPa} 36 (250)
%0 (341)

Ol Flow @ Rated Speed = gal/min (LIMiNY .....cusrecceresssssisnan:
Cit Flow @ Low idla Speed — gal/min {L/min} e 47 (178)
Gallery Oif Temperatura, Maximum — °F (*C) 210 (99)

Qil Pan Capacity: Static High Mark —at (L} ..o i 211 (200)
Static Low Mark —qt (L) 1639 (160)
Tokal Engine Oil Capadity with Fiters — gt (L)oo, 232 {220)
Engine Anguiarity Limits, Front Up = Degrees...a. .. ccccsinnne 125
Engine Angularity Limits, Front Down — Degrees.... 125
Engine Anguiarity Limits, Left/Right Down — Degrees 225
Crankease Pressure, Maximum = in. HzO {(kPa) .crvvvennevsresernnns 10{2.5)
Electrical
Battery Capacity, Recommendad {GCA @ O°F:
24 Volt System, Warm Climate 19001
24 Volt System, Cold Climate. 2500
Resisiance of Starting Circuit Per Starter, Maximum:
24 Volt System — ohms 0.002
Performance Data
Altinada Capatulity — ft {m} 21325 (8500)
Manifold Boost Pressure —in. Hg (kPa) 52.6(178)
BMEP - Ivin.? (bar) 249 (17.9)
Friction Power: :
Rated Speed —hp (kW} 200 (150)
Part Load Fuel Consumption *
Fue! ~ gal e {Limiin} ~ 0% Power £.2{0.39)
25% Power. 24.3{1.53)
5(% Power. 41.8 (2.64)
75% Power. 50.1 (3.73)
100% Power 77.3 (4.88)

* Fuel consumption tolerance of +5% per DIN 1SO 30456. Diesel fuel to
DN EN 590 with & rminimum LH.V. of 42800 kg (18390},

Emission Data
Simoke — Bosch Number 05
Noisa —dB({A} @ 1m 105.4
Load 0% 5% 50% 7% . 100%
NO, ~ghr
CO-ghr
HC —ghr
S0, - ghr (0-1% fuel}

Note: This engine is able to develop more than prime power. If this engine is
dllowed fo operate at higher than prime power, even for short perlods of
time, the cecling system must be sized accordingly. Refer fo the standby
power for haat rejection, altitude Umitations, and other performarce data.

1 Revised
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MTU/DDC

Series 4000

Generator Set Power

Standby Rating:
1615 bhp (1205 kW) @ 1500 r/min

Model: Series 12V-4000 Prime Rating:
Single Core Radiator 1440 bhp (1070 kW) @ 1500 r/min
1700
Standby
baa *
a 1600
o
§ 1500 [ Prime |
P
1400
h'm “QNTROLLE. Rated Power Without Fan 5N
q.‘ 1 :-;||zis|.=i::st_z:i_i_lé?
1500
Engine Speed - r/min

E 75 zime;a--l Standby

[ ‘ea'

2 50

[ el

L

25 -
L
o

200 400 600 800 1000 1200 1400 1600 1800 2000
Power - bhp

Pawer cutput guarantssd ot 1ISO 3046 conditions:
T7°F {25°C) ak Inlet temperature; 2931 in, Hg (99kPa} dry barcmeter;
Fuse} consumption iolerance of +5% per IS0 3046, Diesel fus! to DIMN EN 590

with a einimum LHV 42600 klkg {18390 Blu/b); 7.11 Iblgal

Alr intake restriction: 10 In. H,0 (2.6 kPa)
Exhaust Back Pressure: 15 in. H,0 (3.7 kP'a}

Conversion Factors: Turbo: BTVE506

Powen kW =Dbhp X 0.746

Fuok: Lihr = gabhr x 3785 Injector: Electronic

Certified by: %zﬁéﬂ %/’.&\

Performance Curve

Afl informagion subjact io changs without natics.
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GENERATOR SPECIFICATION SHEET

STANDBY POWER - 1500 r/min (SINGLE CORE RADIATOR)

General Data

Intake Air
Application Group & Intake Air Flow @ Rated Maximum Power — f¥min {m’/s) ... 3000 (1.42)
Application Designation G2 Turbocharger Compressor Inlet Temperature —°F (*C)...nnern. 77 (25)
Model T1237K16 Air Intake Restriction, Maximum:
Power Output — bhp. 1615 Clean Ajr Cleaner —in. H.O {kPa)
Power Cutput — kW 1205 . Dirty Air Cleanar = in. H;0 (kPa)
Rated Spoed ~ rmin 1600 Intake Pipe Inner Diameter, Recommended:
Number of Cylinders 12 Each Bark — in. {mm}
Total Displacament — in® (L) 2975 (48.75) Each Turba —in. {men}
Compression Ratio 141 Intake Tempaergture Rise, Maximum
Piston Speed —fifmin {m/s) 1870 (9.5) {Ambient to Enging Air fnigt) ~ °F (°C} . cmmimssssanmmnnimassinns
Turbocharger BTVG506 Exhaust Syatem
Engine Configrwration Exhaust Fiow —ib/min (kg/min}
Engine Type 80° Ves 4 Cyele Exhaust Temperature - °F {°C}
Bora and Stroke = in. {mm) B650x748(165x 190}  Back Pressure, Maximum —in. Hg (kPa)
Intake Vaives Per Cylinder 2 Exhaust Pipe Inner Diameter, Recommended:
Exhaust Valves Per Cylinder, 2 Single — in. {mm}
Combustion System Direct Injection Doubie = In. (mm)
Injection Device Blectronic Common Rail  Lubrication System
Charge Air Cooling System SCCC Cil Pressure at Aated Speed - Ibﬂn {kPa)....
Engine Crankcase Vent System Open ’ Gil Pressura at Low Idle — Ibin.? (kPa)
Dimensions . Gil Flow @ Rated Speed — gal/min (LMINY ..oecesssmansissrens
Langth —in. {rmm) 95.8 (2403} Oil Flow @ Low Idle Speed — galfmin (L/min}...
Width — in. (mm) 55,1 (1400} Galtery Oil Temperaturs, Maximum —°F {°C)... “
Helght = in, {mm) 88.3 (1736) Oil Pan Capecity: Static High Mark = gt {L} -.cccovsinsieeccnmmmssen
Welght, Dry— Ib {ka) 12247 (56555) T Static Low Mark — qt (L}
Weight, Wet - Ib (kg) 12979 (5987) t Total Engine Ol Capacity with FIers = ot (L. ouecemsrssssns
Center of Granity Wet Engine Angularity Limits, Front Up ~ Degress......
From R.F.0.B. {x axis)—in. {ram) Nat Available Engine Angularity Limits, Front Down — Degreas..
Above Crankshaft {y axis} — in. {mm} Net Available Engine Angularity Limits, Left/Right Down — Degaes
Right of Crankshaft {z sxds) — in. (). Not Available Crankcase Pressure, Maximum — in. FbO (kP4) ...
Mechanical Limits Electrical
Thrust Bearing Load Limit, Continuous — It (kKN}....coucriioninns 1686 (7.1) - Battery Capacity, Recommended (CCA @ 0°F): :
Thrust Bearing Load Limit, Intemmittent — Ib (KN} ..ccreneminmes 3844 (17.7 24 Volt Systern, Warm Climate 850
Vertical Load at Rear of Crankshatt, Maximum —ib (N} ...... 2250 {10.0) 24 Volt System, Cold Climate. 1280
Static Bending Momnent at Rear Face of Block, Resistance of Starting Circuit Par Starter, Masimunn:
Maxdmeum = it {N-m} 1000 {1356) 24 Volt System ~ chms 0.002
Fuel System : Performance Data
Fuei Consumption — galfhr {L/min} 73.5 (4.65) Altitude Capability — ft {m} 20000 (604
Fuel Consumption — iw/hr (kg/hi) 522 6 (237.0) Manifold Boost Pressure = in, Hg (kPa} 47 (180)
Fiel Spill Rate — gal/hr (Limin) 135 {8.5) BMEP — Ibin2 (bar) 287 (19.8)
Fuel Spill Heat Rejection — Biwmin (kW) 325 {5.7) Friction Power:
Total Fust Flow — gal/r {Lmin) 2085 (13.2) Rated Speed — hp (kW) 140 (104)
Fuel Inlet Temperature, Maximum — °F {°C}...... .. 140 {60) Part Load Fuel Consumption *
Fugl Pump Suction, Maximum -~ in. Hg (kPa) .. . 6(20) Fuet — gal /hr {L/min} = 0% Power 6.2 (0.39)
Fuel Retum Pressure, Maximum — Ibvin.® (kPa) 7 (50) 25% Power 20.0(1.26)
Fued Filter Size, Socondary — MIGIONS e B 50% Power 37.9(2.39)
Fuek Injectar - Part Nurmber 107851 1 75% Power. 58,1 (3.48)
Cooling System : 100% Power 73.5 (4.65)
Heat Rejection: :

Engine Cireuit to Coolant — B/min (KW} .....ccuceerssocammeeene-. 30090 {528) * Fuel consumption tolarance of + 5% per DIN 180 3046. Dissal fudl to

Aftercocter Circuit to Coolant. ~ Bwimin (KW) 13718 (241) DIN EN 590 with a minirmum LH.V. of 42800 kdkg (18390).

Engine Radiated Heat — Biumin {KW)..... 2423 (43) :

Coolant Fow, Rated: {Minimum 95% of Flated Requlmd) Emission Data .

Engine Cirewit ~ gad/min (m*he) 260 (64) : Smoke — Bosch Number 12 -

Engine Circuit Extomal F!estnchon bin? (kPa).... . 5.8 (40) Noise —dB(A) @ tm 045

ARercooler Circuit — galfmin (MM .. srissens .

Ahercooler Circuit External Restriction — [bin® (kPa) .. Load 0% 25% 50% 75% 100%
Engire Coclant Out Ternperature, Maximum — °F {°C) c.wwe.. :
Aftercooler Conlart in Ternperature, Maximum —°F (°C)....... NO; — ghr
Engine Codlant Termperature, Mirdmurn = F {°C) ... CO—ghr
Engine Codlant Capacity — gt {1} HC - ghr
Thermostat: 80, — g {0.1% fuel}

HTC Start to Open—°F (°C)

HTC Fully Open = °F {°C)

LTC Start to Opan —°F {°C)

L.TC Fully Open ~ °F {*C)
Water Pump(s) inlet Pressure, Minimum (w/o pressure cap) ) 1 Revised

Rapid Warmup Radiator. Positive

Convertional Radiator — in. Hg {kPa).. : -3 (10}
Pressure Cap, Minimum = lfin.” (kPaj ... . 14(97)
Water Pump Duscharge Pressure, Manx, {us‘o pressure cap)

Engine Gircuit — Ibfin ? (kPa) 38 (270}

Intercooler Gircult = [b/in (kPa) 25 (170}
Sct:ct:ilc Head, Maximum — ft HO {kPa).....conmmmmnsmins. 50 (148}

ant Fill Rate, Mnimum — gal/min {L/min) ... .- 5{19)

Drawdcwn, Minimum — Percentage of Total Cooling w B% . UNCONTROLLED Curve No. E4-T125-32-4
Deaeration, Maximum Time — Minutes ... eeeres 30 CcoPY Fev./Date:  3/24June8
Remate Pressusization = psi (kFa) 7-10 (48-69) . Sheet No. 20f3

Aflinformation subject to change without notice.
Detroit Dissel® and MTU® are registered trademarks.
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GENERATOR SPECIFICATION SHEET
PRIME POWER - 1500 r/min (SINGLE CORE RADIATOR)

Genoral Data Intales Air
ication Group 3B Intake Air Flow @ Rated Maximurm Power — & min (m/s) ...-.... 2898 (1.37
ication Designation a Turbocharger Compressor Inlet Temperature — °F (°C)............. 77 {25)
T1237K16 Air Irtake Restriction, Maximum:

Cutput — Bhp, 1440 Clean Air Cleaner —in. Fy0 (kPa) 12{3.0)
Power Qutput — kKW 1070 Disty Alr Claanet —in. HaO {kPa) 20 (50)
Rated Speed — vmin 1500 Intake Pipe Inner Diameter, Recommended:

Number of Cylinders. 12 Ezch Bank — in. {mm) ' 12 (305}
Total Displacement — in® {L) 2975 {48.75) Each Turbg - im. {mm) 8{203)
Compression Ralio 14:1 intake Temperature Rise, Maxinum
Piston Speed — fi/min (mvs) 1870 {3.50) {Ambient to Enging AIF I08E) — °F PC) smrersssessssrsssrmmnees 30 {17
Tusbocharger BTVE506 Exhaust Systom
Engine Configuration . BExhaust Flow ~ Ib/min {kg/rmin) 198 (20)
Engine Type 80" Vea 4 Cycle Eshaust Tempearature - °F {°C) 880 (471}
Bore and Stroke —in, {mm} . B850x7.48(165x190)  Back Pressure, Maximum -~ in, Hg (kPa).... wenmvmnsesnnnens 1.8 (G1)
Intake Valves Per Cylinder 2 Exhaust Pipe Inner Diameter, Hacommended.
Exhaust Valves Per Cylinder 2 Single —in. {rmm) 14 {360}
Combustion System Direct Injection Double —in. {mm} 10 {250)
Injection Device Electronic Cammen Rail Lubwication System
Charga Air Cooling System SCCC Qil Pressurs at Rated Speed — It'ﬁn {kPa).... cernnrnereerniees S0 {550)
Erngine Crankcase Vent System Open Oll Pressura at Low kil — lvinZ (kPa) 36 (250)
Dimensions ] Ol Flow @ Rated Speed — galimin (LM ... ccveeeeeererrrrarenee 81 (307}
Length = in. {mm} 95.3 (2409) Gl Flow @ Low lde Speed = galimin {L/min}... o 47{178)
Wickh —in. {mm) 55,1 (1400) Gallery Off Temperature, Maximum — °F {°C})... .. 270 (39)
Height ~ in. (mm) 68.3 (1735) Oil Pan Capagity: Static High Mark =gt (L} e 281 (200)
Weight, Dry — b tkg) 12247 (5555) T Static Low Mark =gt {L) 169 {160)
Weight, Wet — Ib (k) 12679 (5887) T Total Engine Oil Capacity with Filters « gt (L 232 {220)
Center of Gravity Wet Engine Angulasity Liméts, Front Up — Degrees...... . 125
From RF.Q.B. (x axis) ~in. {mm) Not Available Engine Angulasity Limits, Front Down — Degrees......... .. 125
Above Crankshaft (y axis) = in. {mm) Mot Available Engine Angularity Limits, Left/Right Down — Degrees.. . 225
Right of Crankshaft (z asis)—in. {mm) Not Available Crankcasa Pressure, Madmum = in. HzO (kP3) . 10{2.5)
Mechanical Limits - Elactrical
Thnrst Bearing Load Limit, Continuous =t (KNJ......e.ceeesmveses 1596 (7.1) -Beattery Capacity, Recommended (CCA & CO°F): .
Thnust Baaring Load Limit, Intennittert — b (kN) ... e 3844 (17.7) 24 Volt Systern, Warm Climate 850
Verfical Load at Rear of Crankshaft, Maximum = 1 (kN) ....... 2250 (10.0) 24 Yolt System, Cold Climate. 1280
Static Bending Moment at Rear Face of Block, Resistance of Starting Circuit Per Starter, Maximum:
Maximurn = Ib- {N-m} 1000 (1856) 24 Volt System —ohms 0002
System : Performance Data :
Consumplion — gal/hr (L/min} 84.9 (4.09) Altitude Capability — ft {m) 20000 (6096)
Consumption — fo/hr Jkg/he) 481.4 {209.3) Manifoid Boost Pressure — in. Hg (kPa) 41 (140)
Fugt Spill Rate — galfhr {L/min) 130 (8.2) BMEP — Ibv/in.? {bar) 285 (17.6)
Fuel Spill Heat Rejection — Bu/min (kW) 287 (5.0} Friction Power:
Total Fual Flow - gaifhr {Limin) 194.9 (12.3) Ratex Speed — fhp (kW) 140 {104)
Fuel Inlet Temperatura, Maximum = F (°C).....cooieeeeeceeeraee 140 (60) Part Load Fuel Consumption *
Fuel Pump Suction, Maximum - in. Hg {kPa) ... . 6{20) Fuel — gal A {L/min} — 0% Power 6.2 (0.39)
Fuel Retum Prassure, Maximum — Ibfin. {kPa) . 7{80) 25% Power 19.5{1.23}
Fuel Filter Sizs, Secondary — Microns ... . B8 : 50% Power. 34.9 (2.20}
Fusl Injector — Part Nurmber 107851 t 75% Power, 43.7 (3.13)
Cooling System 100% Power 64.9 (4.09)
Heat Rejection: ' :

Engirve Clrcuit to Coolant - BRATEN (KW weeuvenerssnimannnn, 27773 {488} * Fuel consumption tolarance of + 5% per DIN SO 3048. Diesel fusl o

Aftercooter Circuit to Coolant. — Biu/min (KW). . 10874 {193} DIN EN 580 with a minimum L.H.V. of 42800 kg (18380).

Engine Radiated Heat — Btu/min (KW).... v 2180 {38) ) :

Coolant Flow, Rated: (Nimmum 95% of Rated Heqmred} Emission Data )

Ergine Circuit — gal/min {m%hr} 280 (64) Emcka — Bosch Number 1.0

Engine Circuit Extormal Hesindlon IHNZ (KPAYwwcrrerermccneens 5.8 (40) Naise = dB{A) @ 1m 104.4

Aternooler Circuit - galfmin {m%min} ... . 160 (36) .

Aftercocler Cirouit Extemal Restriction — [bin? (kPa) - . 5.8{40) Load 0% 25% 0% 5% 100%
Engine Coolant Out Temperature, Maximum - °F {°C)........... 203 (95) :
Aftercooler Coofant in Temperaturs, Maximum — °F (°C)........ 171 (77} NQy, ~ ghr
Engine Coolant Temperatura, Minimum — °F (*C}..ccceveevcennrns 1603 {71} CO-ghr
Engine Coolant Capacity — gt {L} 130(123) HC— ghr
Thermostet: SOz — g/hr (0.1% fuel)

HTC Start to Open — °F {*C)... 170 (77)

HTC Fully Open —°F {°C}) 185 (85)

LTG Start to Open — °F (°C} 90{32)

LTC Fully Oper, — °F (°C} 112 {44) Note: This engina is able to develop more than prime power. i this angine is
Water Pump(s) Inlet Pressure, Minimum (wo pressure cap): allowed to operate at higher than prime power, even for short periods of

Rapid Warmup Radiator. Posifive time, the cooting system must ba sized accordingly. Refer to the stancby

Corvantional Radkator —in. H% {kPa) ... wemersnmrnnnn =3 {-10) power for heat rejection, altitude imitations, and cther performance data,
Pressura Cap, Minirmum — Ibfin (kPa) . 14(87),

Water Pump Discharge Pressure, Max, (ud’o pressure cap) T Revised
jne Circuit — Ibvin.2 (cPa) 39 (270)
reooler Circuit —Ibvin 2 (kPa) 25 (170)
ic Head, Maximum — ft H:O (kPa) 50 (149)
ant Fill Rate, Minimum — gal/min (LImMin) ..., 5(19)
Drawdown, Meoimum — Percentage of Totel Gooling........ 8% UNCONTROLLED CuveNo.  E4T125-32-4
Deaaration, Maximum Time — MOUES ... e 30 COPY Rev./Daie:  3/24un 98
Remota Pressurization — psi (kPa) 7-10 {48-69) Sheet No. 30f3

All information subject to changs without notice.
Detroit Diesal® and MTU @ are registered trademarks.
© 1998 DETROIT DIESEL CORPORATION
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MTU/DDC

Series 4000

Generator Set Power

Model: Series 16V-4000

Prime Rating:
2670 bhp (1990 kW) @ 1800 r/min

Standby Rating: Continuous Rating:
2935 bhp (2190 kW) @ 1800 r/min 2000 bhp {1495 kW) @ 1800 r/min
I R R R
--| Rated Power Without Fan
Standby
3000 o
2800 I Prime f
S .
9 2600
.8
ﬂg_ 2400
2200
Conlinuous
2 &
000 UNCONTROLLED|
|» » L 4
1800
Engine Speed - r/min
200
< 150 Standl_:yl
< | Prime |5 i
. %100 Conitinuolls
© =
3 .
L i =
50
,_gzlll'

250 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000

Power - bhp
Power output guarantesd at 1ISQ 3048 conditions: i i
77°F {25°C) air inlot tempersture; 28.31 in. Hg (99kPa) dry barometer; Conversion Factors: Turbo: BTV8506
Fudl consumption tolerance of +5% per 130 3046, Diesal fual to CIN EN 580 . _
with 2 minimum LHY 42800 %Jkg {18390 Bub); 7.11 Ibluai Power: kW =bhp x 0.746 ,
Air intake resiriction: 10 in. H,0 (2.5 kPa) Fuel: Lihv = qalihr x 3785 Injector: Electronic
Exhaust Back Pressure: 15 In. H,0 {3.7 kPa} - Mhr = galrxs.

Certifled by: %ﬁé ﬁée,

Al infermalion subject to change without nolice.
Detroit Diesel & and MTU® are reglsterad trademarks.
© 1998 DETROIT DIESEL CORPORATION
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GENERATOR SPECIFICATION SHEET
STANDBY POWER - 1800 r/min

General Data

intake Air System

Appiication Group 3D Inaice Air Fow @ RAated Maximum Power ~ #¥min (m Is) . BEOS {2.74)

Application Designation G80 Turbocharger Compressor Inlet Termperatura — °F (°C).... . T7{25)

Maodel T1637K16 Air Intake Rastriction, Madmum:

Power Output — bhp... 2935 Clean Alr Claaner —in, H:Q (kPa) 12(3.0)

Power Qutput — KW 2190 Dirty Air Cleaner = in. H;Q (kPa) 20 (5.0}

Rated Speed — rimin 1800 Intaka Pipe Inner Diameter, Recommended:

Nurmber of Cylinders 16 - Each Bark —in. (mm) 12 (305)

Total Displacament — in® (L} 3967 (65.0) Each Turbo —in. {mm) y 8(203)

Compression Ratic 14:1 Intakee: Temperature Rise, Maximurm:

Piston Spoed — ft/min (s} 2244 (11.40) (Ambianit to Engine Aif 1ot} = °F (PC} cerereseeeeemmmmmereemsemns 30{17)

Tubocharger BTVBE0S System
Engine conﬁguratlon Exhaust Flow — Ib/min (kg/min) 485 (211)

Engine Type a0 Vee 4 Cycls Exhaust Temperature ~ °F (°C) 824 {440}

Bare and Stroke = in. (mm) 650x7483(165x190)  Back Pressure, Maxdrmum —in. Hg (kPa).. s inissnssinan. 1.8 (5.1}

Iniake Valves Per Cylinder 2 Exhaust Pipa Inner Diameter, Recormmended:

Exhaust Valves Per Cylinder 2 Singde —in. (mm) 14 (380)

Combustion System Direct Injection Double ~in. (mm} 10 {250)

Injection Device Etectronic Cammon Rall  Lutwication System

Charge Air Cooling System SCCC Ol Pressure at Rated Spead — I¥in 2 (kPa).... wereeesnennne BT (600}

Engire Crankoase Vent System Open Ol Pressure at Low Idie — Iin {kPa) 50 (345)
Dimensions - Ol Flow @ Rated Speed — gal/min (LIMIN} cocemmmensmeasssn 119 (450)

Length — in. {mrm} 113.3 (2879) Qil Flow @ Low idle Spead — gal/min (L/min)... .. 63 (240)

Width — in. {mm) 55.1 (1400) Gallery Cil Temperature, Maxdrmum - °F (*C)....ccveoemeeeeeecee. 240 (98)

Height —in. {mm) 8.3 (1735} Ol Pan Capacity: Static High Mark — ot (1) 243 (230)

Weight, Dry = 1t {kg}. 14558 (6603) T Static Low Mark —at (L) 201 {190

Weight, Wet~ Ib {kg) 15308 (6984) t Total Engine Ol Capacity withh FIRers — Gt (L. eu.croccerssrarssssens 264 {250}
Center of Gravity Wet Engine Angularity Limits, Front Up — Degrees.......... .. 15

Fram R.F.0.B. {x axis} — in, {mm} Net Available Engina Angularity Limits, Front Down = Degrees....... . 15

Above Crarkshaft (y axis) —in. (mm) Not Available Engine Angularity Limits, Left/Right Down — Degrees.. . 15

Right of Crankshaft (z axis) — in. {mm) Not Available Crankcase Pressure, Maximum — in, HzO (kPa) .ovccenvssiniens 10 (2,5)
MNechanical Limits Electsical

Thiust Bearing .oad Limit, Comtinuous — b (kN).... . 1588 {7.1) ” Battery Capacity, Recornmended (CCA @ O°F):

Thrust Bearing Load Limit, Intermittent —1b (KN} ..o esm 3844 {17.7} 24 Voit Systern, Warm Climate 850

Vertical Load at Rear of Crankshaft, Maximum — Ib (kN) ....... 2250 (10.0) 24 Volt Systemn, Cold Climate 1250

Static Bending Moment at Rear Face of Block, Resigtance of Starting Clrcuit Per Starter, Maxdmuim:

Maximum — Ib-t {N-m) 1000 (1356) 24 Voit System —chms 0.002

Fuel System Petformance Data

Fuel Consumption - galh {L/min) 133.2 {840} Altituda Capability — ft (m) ' 10500 (320

Fuel Consumption — Shvhr {kghr} 047.0 {429.6) Manifold Boost Pressura = in. Hg (kPa) 69 (234}

Fuel Spill Rate - galr (Limin} : 190 (12.0) BMEP - Ib/in.2 (kPa) 326 (22.5)

Fusl Spiil Heat Rejection — BLémin (W) ......omsesneresraresserces Fricion Power;

Total Fuel Flow — galfhr (| /min). Rated Spead — fhp (kW) 240 (179)

Fuel inlet Temperature, Maximum — °F {*C)...... Part Load Fuel Consumption * )

Fual Pump Suction, Maximum = in. Hg a) .. Fugt — galhr {L/min} — 0% Power 127 (0.80)

Fuel Retum Pressure, Masimum - (kPa).. 255 Power. 386 (2.43)

Fuel Riter Size, Secondary -~ Micrms - 50% Poawer. 67.2 (4.24)

Fuel Injector — Part Number ... 75% Power. 96.7 (6.10)
Locling System 100% Power 133.2 {8.40}

Engine Circuit to Coolant — Bmin (W) ..
Aftercocler Circuit to Coclant. — Btw/min (kW)
Engine Radiated Heat — Buwmin V).
Cootartt Flow:
Engine Circuit — galimin {m’hr)
Engine Circuit External Restriction — I/inZ (kPa)........ueuum--
Aftercooler Circuit — galimin (m%min}....
Aftercodler Circuit External Restriction - Ibfn. (kPa)
Engine Coolant Out Temperature, Maximum — °F {°C)..... {95)
Aftercooler Coolant in Temperaiure, Maximum = °F (“C) ........ 153 (67

Ern\gne %mTemperaMre —*F (*C)..... e 180 {71)
na and Cepacity - gt {L} 160 (151)
Thermostat:

HTC Start to Open —°F (°C) s 170 {77)

HTC Fully Opan °F {°C) 185 {8%)

LTC Start to Open - °F (°C) 90 (32)

LTC Fully Open — °F {°C} 112 (44)
Water Pump(s} Inist Pressure, Minimum {w/o pressure cep):

Rapid Wanm-up Radiztor Positive

Conwantional Radiator = in. Hg kPay.... SRR ] 11 )
Pressure Cap, Minimum — Ibfin.” (kPa} ... A EH
Water Pump Discharge Pressure, Max. (wfo prassure cap)

Engine Circuit - Ibfin.? (kPa) 50 (345)

Intsrcooler Cirauit = Ib/in.* (kPa) 25 (193}
Statle Head, Maximum = ft H;O (kPa) 50 {149}
Coolant Fill Rate, Minimura — gal/min (Linin) ..., rresererns B {18)
Crawdown, Minimum — Parcentage of Total Goctmg .- 8%
Deaaration, Maximum Time — Minutes ... ORIV
Remote Pressunzation ~ psi (kPa} 710 (48-59)

167

* Fuel consumption tolerance of + 5% per DIN ISQ 3046, Diesel fuel to
DIN EN 590 with a minimurn LH.V. of 42800 klVkg (18390,

Emission Data
Smoka — Bosch Number 0.7
Noise ~ dBlA) @ 1m 108.0
Load %% 25% 50°% ™% 100%
NO,—g/hr 1988 7424 15284 21271 21218
CO—ghr 2476 084 1183 2740
HC-ghr 883 1489 1481 1515 1305
S0, —g/hr {0.1% fuel) 82 249 434 824 859
¥ Rewised
UNCONTROLLED
COPY Curve No.  E4-T1652-
Rev. f Date: 4724 Jun 98
Sheet No. 20f 4

All information subject lo change without notice,
Datroit Diesal & and MTUD are registored tradeinarks.
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GENERATOR SPECIFICATION SHEET
PRIME POWER - 1800 r/min

Data Intaks Alr System
ication Group 38 Intake Air Fow @ Rated Maximum Power — i/min {m%s) .........
ication Designation G80 Turbocherger Compressor Intet Temperature — °F (°C}...cvemeen 77
T1637K16 Air Imake Restriction, Maximum:
Pawer Output — bhp. 2670 Clean Air Cleaner —in. HO (kPa}
Power Cutput = kKW 1990 Dinty Alr Cieanar — in, H,0 (kPa)
Rated Speed — r/min 1800 Intake Pipe Inner Diamster, Recommendec:
Number of Cylinders. 16 Each Bank = in. {mm}
Total Displacamant — in? (L} 3967 (65.0) Each Turbo ~ in. {mm)
Compression Ratio 144 Intake Temperature Rise, Maximum:
Piston Spaed — f/min_(m/s) 2244 (11,40) {Ambient to Engine Air INEt) — °F (°5) wovvurssmmrrrrsmssssssssssssssisns
Turbocharger BTVas06 Exhaust System
Engine Conflguration Exhaust Flow —l/min (kg/min)
Engina Type 80° Ves 4 Cycle Exhaist Temperature — °F {°C)
Bere and Stroke —~in. {mm) 6.50 x 7.48 (165 x 130} Back Pressure, Maxdmum - in. Hg {kPa)....
Intake Valves Per Cylinder 2 Exhaust Pipe Inner Diameter, Recommended:
Exhaust Valves Per Cylinder 2 Single —in. {mm}
Combustion Systemn Direct Injection Double — in. {mm)
Injection Device Electronic Common Reil Lubrication System
Charge Air Cooling System SCCC - il Pressure at Rated Speed — Ib"in kPa)....
Engina Crankcase Vent System Open Oil Prassure at Low idle — Iin2 (kPa)
Dimensions - Qil Flow € Rated Speed — gal/mir {LAINY e inucimsmmsssssssannes
Length ~ in, {mn) 1133 (2879) Gil Flow @ Low Idle Speed — galimin (Limin)...
Width - in. {mm} §5.1 {1400} Gallery Oil Temperature, Maxirum = “F (°C}...
Height ~ in, {mm) 883 {1735) Ol Pan Capacity: Static High Mark ~qt (L)
Weight, Dry - It (kg) 14558 (6603) T Static Low Mark = ot {L}
Waight, Wet - Ib {kg) 15398 {6084} t Terad Enging Oil Cagacity with Fters — gt {Lhersssessssessessssrssmresens
Center of Gravity Wet Engine Angularity Uimits, Front Up — Degress......
Frem RLF.Q.B. (x axig) ~—in, (mm) Not Available Engine Angrdarity Limits, Front Down — Degrees.........
Above Crankshalt {y axis)--in, {mmj) Mot Avaltable Engine Angularity Lirnits, Left/Right Down — Degrees..
Right of Crankshaft {z zods) — it (mm), Not Available Crankcase Pressure, Maximum —in, HeO (kPa} ..o
Mechanical Limlts Electrical )
Thrust Bearing .0ad Limit, Continuous — b (kN} 1696 (7.1} * Battery Capacity, Recommended {CCA @ 0°F):
Thrust Bearing Load Limit, Intarmittent - b (kN) ..crernee- 3844 (17.7) 24 Voit System, Warm Climate 950
Vertical Load at Rear of Crankshaft, Masimum — Ib (M} ....... 2250 (10.0) 24 Volt System, Coid Climate 1250
Static Bending Moment at Rear, Maximum; Resistance of Starting Cireuit Per Starter, Maxirmum:
a08 of Block = bk {N-m) 1000 (1356) 24 Voit System — ohms 0.002
System Performance Data
Consumption — gal/hr (Limin) 1184 (7.51) Altitude Capability — & {m) s 15000 (4572)
Fuel Consurption — Ibvhr {kg/hr) 846.5 (384.0) Mearifold Boost Pregeurs —in, Hg (kPa) 66 (224}
Fuel Spill Fate — galthr {L/min) g 188 {11.9) BMEP - ivin.? (kPa). 296 (20.4)
Fuel Spill Heat Refection — Biu/min (KW).......nniimnn: 500 (8.8) Friction Power:
Total Fuel Flow = galhr (L/rmin), o7l (1941 Rated Spead — fhp (kW) . 240 {179)
Fue! Inlet Temperature, Maximum — °F ("C) SOOI F- 1 1 '+ Part Load Fuel Consumption *
Fusl Pump Suction, Maximurm - in. Hg g e B (20) Fuel — galfr {1./min) ~ 0% Power 127 {0.80)
Fuel Retum Pressura, Maximum — Ibin. (kPa) 7 (80 25% Power. 3k.9 (227
Fuel Filter Size, Secondary — Microns .. S 50% Power. 62,0 (3.91}
Fuel Injector - Part Number 107851 1 75% Power. 88.9(5.61}
Cooling System 100% Power. 119.1 {(7.51)
Heat Rejection: :
Engine Circuit to Coolant — Btu/min (KW)....cccsmsscnen 42050 (739) * Fus! consumption tolerance of +5% per DIN ISO 3048. Diesel fuel to

Afterccoler Circuit to Coclant. — Biuwmin (kW) .

Engine Radiated Heat — BU/ER (KW).......oooooorroeeeoseresne
Coclant Flow:

Engine Circuit - gal/min (m’/hr) )

Engine Circuit Extemal Reemctlon = I5/inZ (KPa).coremmeeee e 8659

Aftercooler Circuit — galimin (m®min} ..., 5 .

Aftercooler Cirouit Extemal Restriction - Ih-'in (kPa}
Engine Coolant Out Temperature, Madmum - °F (°C). .
Aftercooler Coolant in Temperature, Maxirmum ~ °F {°C)........ 153 {87}

Engine Codlant Temperature, Minimum - °F (°C) .creeeeere..... 160 {71)
Engina Codlant Capacity —qt (L) 160 {151}
Themostat:
HTC Start to Open = °F (°C) 170 77)
HTC Filly Open — °F (°C) 185 (85)
LTC Start to Open — °F (°C) 80 (32)
LTC Fully Open —°F {°C) 112 (44}

Water Pump(s) Inlet Pressure, Minimum (wio pressure cap);
Hapid Warm-up Radiator
Conventional Radiator —in. Hg(kF'a}

Pregsure Cap, Minimum — Ibin.” (kPa)....... .

Water Pump D|sd;ange Pressure, Max. {w/o pressure cap):
Engine Circuit — Ibfin.” (kPa)
Intercocler Gircuit —Ibfin? (kPa)

Static Head, Maxirmum — & HO (kPa)

Coolant Fill Rate, Minimum -- galfmin (L/min}....

Drawdown, Miniraum — Percentage of Tetal Coohng

Deaeration, Maximum Tima — Minutes ...

Remote Pressurization — psi (kPa)

Al information subject to change without notics.
Detroit Digsel® and MTU® are registered tredemarks.
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DIN EN 580 with a minimurmn L H.V. of 42800 kg (18390).

Emission Data

Smoke — Bosch Number 04

Noise —dB{A}) @ 1m 107.9

Load ¥ 25% 50% 7% 100%

NOy=ghr - 1976 6765 13881 20072 22197
CO-ghr 2633 o2 778 1067 1835
HC ~ ghr 979 1430 1466 1494 1475
S0; — gt {0.1% fueh) 82 232 400 573 768
T Revised

Note: This engine ls able to develop more than prime power. [f this engineis -
allowed to operate at higher than prime power, even for short periods of
time, the cooling system must be sized accordingly. Refer to the standby
powet for heat rejection, altitude limitations, and other parfornance data.

UNCONTROLLED
COPY CurveNo, E4-T165-321
Rev. / Date: 4724 .Jun 88
Sheet No. 3of4
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GENERATOR SPECIFICATION SHEET
CONTINUOUS POWER - 1800 r/min

Goneral Data
Application Group 3A
Application Desigrafion G80
Model T1637K18
Power Output ~ bhp, 2000
Powar Output — kW 1495
Rated Speed — vmin 1800
Number of Cylinders 18
Tota Displacement — in” (L) 3967 (65.0
Compression Ratic 14:1
Pision Spesd — ft/min (m/s) 2244 (11.40)
Turbocharger BTV8508
Engine Contiguration
Engine Type : e Vee 4 Cyde
Bore and Stroke —in. {mm} 6.50x 7.48 (165 x 190}
Intake Valves Per Cvlinder 2
Exhaust Valves Par Cyiinder 2
Combustion System Direct Injection
Iniection Device Eiectronic Common Rail
Charge Air Cooling Svstem scce
Engine Crankcase Vent Svstern Opon
Dimensions
Length — in, {rmm) 113.3 (2879)
Width —in. {mm} 551 {1400
Height — in. {fmm} 68.3 {1735}
Weight, Dry— Ib (kq) 14558 (6603) T
Walght, Wet — Ib tka) 15308 (8984) 1
Center of Gravity Wet
From R.F.Q.B. (x axis) —in. (mmj Not Available
Above Crankshatt (v axis) — in. {mm} Not Available
Right of Crankshak {z axds) — in. (mm) Net Available
Mechanical Limits
Thrust Bearing Losd Limit, Continuous — b (kN) ... 1586 (7.1)
Thrust Bearing Loac Limit, Intermittent — ib (kN) 3844 (17.7)
Mepdrmum Vertical Load at Rear of Crapkshaft - 2080 {10.0)
Mexdmum Static Banding Moment at Rear
Face of Block — [+t (N-m} 1000 (1356)
Fuel
Fueal Consumetion ~ gal/hr {Efmin} 88.9(5.61)
Fusl Consumption — Ibvhr (kahr) 631.9 {286.6)
Fual Spill Rate — qal‘hr (Limin} 176 (10.7)
Fuel Spill Heat Retaction = BRymin (KW)......enmeeeecsnnn 420 {7.4)
Tatal Fuel Flow — gathe i /min) 2689(163) 1
Fuel nlet Temperature, Maximum — °F {°C) ... s 40 {80}
Fuel Pumnp Suction, Maximum —in. Ha tkPa} ..... 6(20)
Fue! Pump Refum Pressuro, Maximum — [bin.” {kPa) 7 (50)
Fue! Filter Size, Secondary — Microns ... - v B
Fust iniector — Part Number 107851 +
Cooling System
Heat Rejection:
Enqine Circuit to Coclant — BIw/min (WY e 35600 {626}
Aftercodler Gircult to Cootant. = Biuwimin {dA). 20100 (353)
Engine Radiatad Heat — BIWMIN (W) ... 3000 (53}
Coolant Aow:
Enaine Circult — aalimin {m®hn) 450 (102)
Enaine Circuit External Restriction — A0 (KPa)..-wmrwwee.... 8.6 (59)
Aftercooler Cireuit — Galfmin G NY «.coumsserresgresrrmreesseeceee 200 (45)
Altercooler Circuit Extomal Restriction — Ibin.® (kPa) ........... 12.8 (89)
Engine Coolant Out Temperature, Madmum = °F {*C} .. 203 {95)
Afiercoolar Coolant in Tenmerature, Maximum = °F (*Cl..... 183 (87)
Encine Coolant Temperature, Minimum—°F {*C) ..o 160 {71)
Engine Coolart Capacity — gt {L) 160 {151}
Thermostat:
HTC Stant to Open — °F {*C} 170 (77}
HTC Fubly Open —°F {*C) 185 (B5)
LTC Start to Open — °F {°C) 80 (32)
L¥G Fully Open — °F {°C) 112 (44)
Water Pump{s) Inlet Pressure, Minimum (w/o pressure cap}:
Rapid Warmn-ur Radistor Positive
Corwventionat Radiator = in. Hg (KPaY, ... eeeeesssssssessiernnee =3 {10}
Presswe Cap, Minimum = [b/in.” (kPa) ... ..micmmsronien 14 (97}
Water Pump Disd'larg'-.\ Pressure, Max. (w/o pressure cap}:
Encine Circuit ~ ivin? (kPa) 50 {345)
Intsroooler Ciretit —bfin.? (kPa) 28 {198)
Static Head, Maximum — ft HoO {kPa) 50 (149)
Coolant Fill Rate, Minimum ~ gal/min (L/min) ............cccceeeemes 5(19)

Drawdown, Minimum - Percentace of Total Cooling. . 8%
Deasration, Madmum Time — Minutes ... ... o 30
Remote Pressurization — psi (kPa) 7-10 (48-69)

Intake Air System
Indake Air Flow @ Rated Maximum Power — ft’/min (m .-"3) ......... 4397 (2.08)
Turbocharger Comprassar Inlet Temperature — °F (*Cl.............. 77 (25)
Air Intake Restriction, Maximurm:

Clean Air Cleaner ~in. HO {ikPa) 12 {3.0)
Dirty Air Cleaner —in. H20 {kPa) 20 {5.0)
Intake Pipe lnner Diameter, Recormmended:
Fach Bank ~ in. {mm) . 12 (305}
Each Turbo— in. (mm) 8 (203}
Intake Temperaturs Rise, Maxdimum:
{Ambient to Engine Alr nlet) = °F {"C) v 30{17)
Exhaust System
Exhaust Flow — Ib/imin (ke/min) 353 {160}
Exhaust Temparature = °F (°C) 716 (380}
Back Pressure, Mairmum —in. Ha (kPal......emmmmmremsermeens 1.8 {51}
Exhaust Pipe Inner Dlameter, Recommended
Single ~ in. {mm) 14 (360)
Deouble —in. {mm) 10 (250)
Lubwication System
Oil Pressure at Rated Speed — Ibfn % &Pal.... ISP - £ {; 4.1’
Ol Pressure at Low Idle - Ib/in.” (kPa) e B0 (345)
Ol Flow @ Rated Speed — galimin (L/min) ... 119 (450)

Cil Flow @ Low Ide Speed — aalmin (Lmin.... . 63 (240}

Gallery Ol Temperaturs, Maximurn - °F {°C) 210 {99}
Oil Pan Capacity: Static High Mark — g (L) 243 (230)
Static Low Mark - ot 1) 201 (190)
Total Enaine O Capacity with Filiers — at (LY. 264 {250)
Engine Angularity Limits, Front Up — Deqress.....ouaerrssinnn 15
Engine Anqularity Limits, Front Down — Dedrees. ........ e 18
Enqine Angularity Limits, LeftRiaht Down —Degrees.......e. 18

Crankease Pressurg, Maximum —in. HeO (kPa)........ocoooivsinns 10(2.5)
Eectrical
“ Hattery Capacity, Recommended (CCA & 0°F):
24 Vot System, Wamn Climate 50
24 Volt Svstem, Cold Climate 1250
Resistance of Starting Circuit Per Starter, Maxdirum:
24 Volt System — ohms 0.002
Peerformance Data :
Altitude Capability — ft (m) : 28000 (792
Manifold Boost Pressura = in. Ha (kPa) 46 (155)
BMEP — Ib/in.? (kPa) 222 (15.3)
Friction Power: )
Rated Speed - fhp vt 240 (170} T
Part Load Fuel Consumption *
Fuel — galthr {(Lfmin} — 0% Power 12.8 (0.80)
25% Powen. 28.6 (1.80)
50% Power 49.1(3.10)
5% Power. £8.5(4.32)
100% Power 88.9 (5.61)

* Fuel consumption tolerance of +55% per DIN IS0 3046, Diesel fuel fo
DIN EN 590 with 2 minimurn LH.V. of 42800 kl/kg (18390).

Emission Data

Smoke — Bosch Number 04

Noise — dB(A) @ 1m 1078

Load 0% 25% 0% 5% _ 100%

NOy -~ gfhr 1946 5204 10229 15619 20054
CO-ghr 3073 1547 752 843 1066
HGC - ghr o968 1434 1490 1461 - 1494
505 « g/hr ((.1% fuel) a2 184 N7 442 573
T Revised

Note: This enging is able to develop more than continuous power, Ifthis engine is
allowed to operate af higher than continuaus power, even for short periods
of time, the cocling system must be sized accordingly. Refer ta tha standby
power for heat rejection, altitude limitations, and cther performance dafa,
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MTU/DDC  Series 4000

Generator Set Power

_ Prime Rating:
Model: Series 16V-4000 2360 bhp (1760 kW) @ 1500 r/min
Standby Rating: Continuous Rating:
2600 bhp (1940 kw) @ 1500 r/min 1945 bhp (1450 kW) @ 1500 r/min
| [ T B I
N Rated Power Without Fan
Standby
2600 : '
o 2400 | Prime |
£
n.
o 2200
=
Clo.. Continuous
- 2000 e
1800
L NTROLI
|
1500
Engine Speed - i/min
200
é 150 = Standby
3 Sam e A
o Continuous T
o 100 T
. g . _...g_-'““'— -
50 e _,,,i.-ﬁi"' i
i '
250 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000
Power - bhp
Nﬁ?ﬁ%ﬁﬁﬁ;ﬂﬁﬁ%ﬂﬂﬁmm;dwmmen Conversion Factors: Turbo: BTV7S506
Fuel consumption taleranca of +5% per IS0 3046, Diesal fuel to DIN EN 580 Power: KW =Dbhp X 0.746
with a minimum | HV 42800 k1&g {15390 Buib); 7.19 Iblga! .
Air intaka restriction: 10 (n. H,0 (2.5 kPa) Fuel: Lir = gethr x3.785 Injector: Electronic
Exhaust Back Pressure: 156 in. H,0 (8.7 kPa)

Sheet No. 10f4

Curve No. E4-T165-323
Certified by: % %ffb\ Rev./Date: 4/24 Jun 98

Performance Curve

All information subject te change without netice.
Batroit Dieset ® and MTLE are rogistered tradermarks.
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GENERATOR SPECIFICATION SHEET
STANDBY POWER - 1500 t/min

Deasration, Maximum Time - Minutes ... 30 "
Remote Pressutization — psi (kPa) 7-10 (48-69)

171

6SE4009 0003

Ganeral Data Intake Alr System
Application Group 3D Intake Alr Flow @ Rated Maximum Power — f&/min (m¥s) ... 4873 (2.30}
Application Designadion Goe0 Turbochargar Compragsor Inlst Temperature — °F (*0) ..o 77 (25)
Muxdel T1B37K16 At Intake Restriction, Maximurm:
Power Qutput — bhp 2500 Clean Air Cleaner —in. HoO (kPs) 12 {3.0)
Power Quitput — kW 1840 Dirty Air Cleanar — in. HO (kPa) 20 (5.0)
Rated Spaed — r/min 1500 Intake Pipe Inner Diameter, Recommendad:
Number of Cylinders 16 Each Bank — in. {mm) 12 (308)
Total Displacsment —in® (L) 3967 (85.0) Each Turbo —in. (mm) 8 (209)
Compression Ratio. 141 Intake Tempessture Rise, Maximum:
Piston Speed - fi/min. [m/s) 1870{9.5) {Ambierd to Ergine Air Inlef) — °F {"C) rrrrrnniisnnniniermsssrnnnnner. 30 (17)
Turbocharger BTV7508 Exhaust Systam
Engine Configaration Exhaust Flaw — I/min {(kg/min) 354 (165)
Engine Typa 907 Vea - 4 Cycle Exhaust Temperature — °F (°C) 37 (503)
Bora and Stroke —in. {mm) 650 x7.48 (165 x 190) Back Pressura, Maxinmum — in. HE (kPa) ... 1.5{8.1)
Intake Valves Per Cylinder 2 Exhaust Pipe inner Diamster, Recommendac:
Exhaust Valves Par Cylinder 2 Single —in.{mm} 14 (360}
Combustion System Direct Injection Deuble —in.{mm) 10 (250)
Injection Device Elecronic Comimon Rail  Lubrication System
Charge Air Cooling System SCCC Gl Pressure at Rated Ib}in {kPaj.... . B3 (572
Engine Crankcase Vent System Open Oil Pressure at Low 1dle —ibvin2 (iPa)
Dimnensions Oil Flow @ Rated Speed — gal/min (LATINY .......cuosssrsansiinises
Length —in. {(mm) 143.3 (2879) Oil Flow @ Low ke Speed — gal/min {L/min).
Width — in. i) 55.1 (1400) Gallery Oil Temparature, Maximum - °F (°C}
Height — in. (mm) 68.3 (1735) Ol Pan Capacity: Static High Mark —qt {L)
Waight, Dry —Ib {kg) 14558 (6603) T Stabic Low Mark — qt ()
Woaight, Wet — Ib (kg) 15308 (6384) T Total Engine Oil Capacity with FIers — gt {LY.uuuue-reecessenasumsssseess 264 (250)
Canter of Gravity Wet Engine Angutarity Limits, Front Up — Degress... .. 15
From R.F.O.B. {x axs) —in. {mm) Not Available Engine Angularity Limits, Front Down = Dagrees ... 15
Above Crankshaft (y axis) —in. {mm) Net Avaitsble Engins Angudarity Limits, Left/Right Down — Degrees.... w 15
Right of Crankshaft (z axis) —in. {rmm} Next Available Crankcase Prossurs, Maximum = inH.O (Pa}......nnniisanne. 10 (2.5)
Machanical Limits Electrical
Thrust Bearing Load Limit, Continuous — ik (N} .eeevevvvcsscvsnnane 1596 (7.1) Battery Capacity, Recommended (CCA @ 0°F):
. Thrust Bearing Load Limit, Intermittent — Ib (kN})... - 38344 {(17.7) 24 Volt System, Warm Climate 850
Vertical Load at Rear of Crankshaft, Maxdmurm — Ib [kN} . 2250 (10.0% 24 Voit System, Cold Climate 1250
Static Banding Moment at Rear Face of Block, Resistance of Starting Girouit, Maximum:
Maoimurm = fo-t (N-m) 1000 (1356) 24 Volt System — ohms 0.002
Fuel Systom Performance Data
Fuel Consumption — gal/hr (L/min} 118.9 {7.50) Altitude Capability — ft (m) 13000 (396
Fuel Consumption — lbhr (kg/hr) 845.4 (383.5) Manifold Boost Pressure —in, Hg (kPa) 66 (222)
Fual Spill Rate — gal/hr {L/min}) 83{11.5 BMEP - Ib/in? (kPa) 346(23.9)
Fuel Spill Heat Rejection « BWwmin (KW).......cccoecercceeeeens 597 {10.5) Friction Power:
Total Fuel Flow - gal/hr (Limin) 301.9 (19.0) Rated Speed — fhp (KW) 165 {123)
Fue! Infet Temperature, Maximum — F {*C}.... w140 (60) Part Load Fuel Consumption *
Fue! Pump Suction, Maximurn - in, Hg Q}P we 6(20) Fuel — gal/hr {Limin) ~ 0% Power 87 (0.42)
Fuei Return Pressure, Maximum -- ibyin. (kPa).. ..... 7 (60) 25% Power 32.7 (2.08)
Fual Filter Size, — MECIONS . counrersmrssssmmmmmmmsmnassssnns a 50% Power 53.9(3.72)
Fued injector — Part Number 107851 1 75% Powet 86.2 (5.44)
Cooling Systsm 100% Power 118.9 {7.50)
Engine Circult to Coolant - Btuinin (kW) .... e 43708 (7ES) * Fuel consumption tolerance of +5% per DIN 150 3046, Diesel fuel to
Aftercoolar Circuit to Goolant. — Btw/imin (kW) e 25115 (442) [N EN 590 with a minimum LH.V. of 42800 kg {18390).
Engine Radiated Heat — BI/min (Wh.ow v S50 (B9)
Coclant Flow: ' . Emission Data
Engine Circult — galitmin {in*hr) 375 (85) Smoke — Bosch Number 07
Engine Circuit Extema) Restriction - Ib/in.? (kPa] .................. 5.8 {40) Naise —dB{A) @ 1m 107.4
Aftercooler Cirouit — Galmin (M) c.ocesesssssssssssesmns 160 {36} '
Aftercooler Circuit E>¢etnal Restriction ~ Ib‘in (kPa} . 8.7 (80) Load 0% 5% 50% 75% @ 100%
Engine Cootant Out Termperature, Maximum = °F {C) ........... 203 (99)
Aftercocler Coolant in Temperature, Maximum — °F ("C} ........ 153 (B7) NQ,—ghr 2000 5485 11870 15962 16298
Engine Coctant Temperature, Minimum — °F (°C} . 160 (71) CO-ghr 3475 565 748 1038 3487
Engine Cootant Capacity — gt (L) 160 (151} HC—ghr o975 453 993 962 726
Therrnostat: 50, —gfhr (0.1% fuel) 43 210 380 556 767
HTC Start to Open —°F {°C) 176 (77)
HTC Fully Open —°F {°C} 185 {85)
LTC Start to Open —*F {*C} 90 (32)
LTC Fuly Open — °F {°C) 112 (34} t Ravised
Watar Pump(s} Inlet Pressure, Minirmm (w/o pressure cap):
Rapid Warmnup Radiator
Conventional Radiator — in. Hg {kPa)
Presssure Cap, Minimum — [/in,
Water Pump Dnscharga Prassune Max. pressu
anmrcgt ~1bin.? (kPa) i
nter: reuit, Maximum -~ Ib/in.2 (kP: 22{1582)
Static Head, Medmum — ft HeO (KP&}..........c.... 50 (149} UNCONTROLLED
Coclant Fill Fiata Minimum — galfmin (L/min)........ 5(19) cCOoPY
Drepacicram, Minimum ~ Percentage of Total Gooling Curve No. E4-T165-32-3
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GENERATO'.R SPECIFICATION SHEET
PRIME POWER - 1500 r/min

General Data

ication Group
Iestion Designation
owar Output — bhp.

Power Output — kW
Rated Speed - rimin
Number of Cylinders
Total Displacement —in® (L)
Compression Ratio
Fiston Speed — fi/min {m/s)
Turbocharger
Engine Configuration
Engine Type
Bore and Stroke = in. {mm)
Intake Valves Per Cylinder
Exhaust Valves Per Cylinder,
Combustion System
Injeciion Device
Charga Air Cooling System
Engine Crankcase Vent Systemn
Dimensions
Length—in, (mm}
Width.— in. {mm)
Height - in, {mm)
Weight, Dry ~ Ib (kg}
Weight, Wet — Ib {kg)
Conter of Gravity Wet
From RF.O.B. {x axis) —in. (mm)
Above Crankshatt {y axis) = in, (mm)
Right of Crankshaft {z ads) =in. (MM}
Mechanical Limits
Thrust Bearing Load Limit, Continucug~= Ib (kN)......................
- Thyust Bearing Load Lirit, ntermittent— I (kN} .ueeseeeeresseeeen
Vertical Load at Rear of Crankshaft, Modmum —1b (kN .......
Static Bending Momert at Rear Face of Block,
Madroum - ikt (N-m}
Syatem
Consumpticn — galfr {L/min)
Consumption —Ib/hr {kg/hr)
Fusl Spill Rate — galtr {L/min)
Fuel Spill Heat Rejection — Biu/min (KW,
Total Fuel Flew = gat/hr {Limin}
Fuel ket Temperafure, Maximum = °F ("C)
Fuel Purnp Suction, Madmum —in. Hg (2
Fuel Return Pressure, Maximum - lkvin. (kPa}
Fual Rtter Size, Secondary ~ Microns ...
Fual Injector — Part Number
Cooling System
Hesat Rejection:
Engine Circuit to Coclant — Btu/min (kW) ....oceeammssssrseeneriss
Aftercooler Circuit to Coolant. = Btw/min (KiW)...
Engine Raclated Haat = BN (KWV)........orereemsvrmeseemccssinssns
Coolant Flow: i
Engina Cirouit — gal/min {m*hr) _
Engine Cirouit Extemal Restriction — [6/in.2 (Pa)..wserrrrrer
Aftercooler Circuit — galimin {m®min)....
Aftercooler Cirouit External Restriction — IbArt {KPg} ...
Engine Coalant Out Temperature, Maximum — °F (°C})..
Aftercooler Coclant in Temperature, Maximum — °F (°C)........
Engine Coolart Temperature — °F {2C) e
Engine Coolant Capacity —qt (L)
Thermostat:
HTG Start to Open = °F (°C)
HTG Fully Open = °F {°C)
LTC Start to Open = °F (°C)....
LTC Fully Open — °F (°C)
Water Purmgis} nlet Pressure, Mrumum {wn’c pressure cap):
Rapid Warmup Radiator.
Convendional Radiator — in. H%
Pressure Cap, Minimurm — [bfin, (kPa)
Water Pump Dsdmarge Pressure, Max, (wfo pressura cap]
!Iir:gme Circuit — Iofin2 (kPa)

PRTTETITTETIrT e

mercooler Circuit — 1bin.? (kPa)
ic Hoad, Meodmurm — ft H0 (kPa)
Coolant Fill Rate, Mnimum = gal/min (L/min}......coeeeeeee
Drawdown, Minimum ~ Percentage of Total Coohng
Deaeration, Maximumn Time ~ Minutas ...
Remote Pressurizafion — psi (kPa)

Alf information subject to changs without rotice.
Detroft Digsel® and MTU @ are registersd trademarks.
© 1998 DETROIT DIESEL CORPORATION

o 6(20)

Intake Air System
3B ' Infake Air Flow @ Rated Maximurn Power — t/min (msis} . 45568 (2.51)
G6D Turbochargsr Comprassor Infet Temperature — °F (°C)..... . TT{25)
T1637K16 Air Intake Hesirietim, Maximum:
2360 Clean Air Cleaner — in. H,0O (kPa) 12{3.0)
1760 Dirty Air Cleaner —in. H;O (kPa) 20{5.0)
1500 Inteke Pipe Inner Diameter, Recommended:
16 Each Bank — in. (mm) 12 {305)
3967 (B5.0) Each Turbo — in. (mm) 8(203)
141 Irtaka Temperatura Rise, Maximurn:
1870 (9.5) {Ambient to Engine Alr Infet) = °F (°Cl.ccmrermmeersesmmmnassisnnsnens 30 {17)
BTV7506 Exhaust Systemn
Exhaust Flow — Ib/min (kgfmin) 328 (149)
90° Vee 4 Cycle Exhaust Temperature - °F (°C) aa1 {472)
650748 (165 x190)  Back Pressute, Maxdmurm — in. Hg (KP&}.ovmeereeeererscsrenrsiesienvnne. 1.5 (5.1}
2 Bxhaust Pipe Inner Diameter Recommendad:
2 Single —in.(mm) 14 (360}
Direct Injection Double — in.{men) 10 (250}
Elactronic Common Rail _Lubrication System
8CCC Qil Pressure at Rated Spoed — Ibﬁn {kPa).... . B3(572)
Open Oll Pressure at Low Icle = Ivin.2 (kKPa) 50 (345}
Cil Flow @ Rated Speed ~ gal/min {L/Min) ... 108 (410}
113.3 (2879) Ol Flow @ Low ke Speed — gal/min (L/min}.... -
55.1 (1400) Gallery Gil Temperature, Maxdimum — °F (C).covrveeeeenicsnnissrnsecs
68.3 {1735) Qil Pan Capacity: Static High Mark — gt (L)
14558 (6603} T Static Low Mark - qt (L)
$53%8 (5984) T Total Engine Ol Capacity with Filters —qt (L)....
Engine Angularity Limits, Front Up — Degress.........smemsrssenss
Not Available Engine Angularity Limits, Frort Dowrnt — Degres. . ....-
Not Available Engine Angularity Limits, LeftRight Dewn — Degrees....uien. 18
Not Available Crankcase Pressure, Maximum — inHeQ (Palcciccanmsmnen 10 {2.5)
*  Elettrical .
1596 (7.1) Battery Capadty, Recommended (CCA @ C°F):
3844 (17.7) 24 Volt Systern, Warm Climate 950
2250 (10.0) 24 Volt Systermn, Cold Climate 1250
Registance of Starting Circuit Per Starter, Maxm-un
1000 {1356) 24 Vot System — chms 0002
Parformance Daia
108.7 (6.73) Altitude Capalbility — ft (m) 15000
758.5 (344.0) Manifold Boost Pressure —in. Hg (kPa) 56{190) -
171.0(108) BMEP - Ibin.2 (kPaj. 314 21.7)
520 (3.1) Friction Power:
2777 (175) Rated Speed— fhp (KW) 165 (123)
140 (80) Part Load Fuel Consumption *
. Fuel - gal/hr (L/min) ~ 0% Power 6.7 (0.42)
e T{50) 25% Power 30.5(1.92)
. 8 - 50% Power. 54.0 (3.41)
107851 1 758 Power 78.2 (4.93)
100% Power 106.7 {(6.73)
40173 (706) * Fusl consumption tolerance of + 5% per DIN IS0 3046. Diesel fusl to
.. 21001 (369) DIN EN 590 with a minimum LH.V. of 42800 kMg {18390).
3540 (62)
- Emission Data
375 (85) Smoke — Bosch Number 05
5.8 (40 Noise —dB(A) @ 1m 107.3
Load 0% 25% 505 75% 100%
153 (67) NO, ~ ghy 2000 5076 10528 156820 527
160 (71 CO-g/hr 475 618 685 g2t - 1m0
160{151) HC - ghr a975 950 9497 886 Bas
S0, — g/r {0.1% fuel) 43 197 848 504 638
170 (77)
185 (85)
0 (32} Note: Thig enging is abie to develop more than prime power. K this engine is
112 (443 allowed to operate at highar than prime power, evan for shon pericds of

tims, the cooling system must be sized accordingly. Refer to the standby

+ Revisad
UNCONTROLLED
- COPY
7-10 {48-69)
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GENERATOR SPECIFICATION SHEET
CONTINUOUS POWER - 1500 r/min

General Data Intake Air System
Application Group 3A Inteke Air Flow @ Rated Maximum Power — i%min (m%s)........ 3836 (1.81)
Application Designation GE0 Twbocharger Comprassor Inlet Temperature — °F (*Clavin 77 (25)
Model Ti637K16 Alr Intaka Rastriction, Maxirmum:

Paower Output - bip. 1945 Clean Ar Cleaner — in. H0 {kPa) 12 (3.0)
Fower Output — W 1450 Dirty Air Cloanar = in. HzO (kPa) 20 (5.0
Rated Speed - rfmin, 1500 Intake Pipe Inner Diameter, Recommended:

Nurnber of Cylinders 16 Egch Bank ~ in. {mm) _ 12 (305)
Total Displacement —in® (L} 3967 (65.0) Each Turbo —in. (mm) 8 {208)
Compression Ratia....., 14:1 Iniake Temperature Risa, Recommended:

Biston Speed — ftmin (m/s) 1870 (3.5) {Ambient to Enging Aif Inlet) = °F {0} .cumuurmerrmsmcsressssrerserscs 30 {17)
T BTV7S06 Exhaust

Engine Cordiguration Exhaust Flow = b/min (kgf/min) 205 {134}
Engine Type 90° Voo 4 Cycle Exhaust Temperature - °F {°C) B27 {442)
Bore and Stroke — in. {mm) 6.50 x 7.48 (165 x 190} Back Prassure, Becommended —in. Hg {kPa) .- wwrnsecese. 1.5 {5.1)
Intake Valves Per Cylindar 2 Exthaust Pipe Inner Diameter, Recommended: .

Exhaust Valves Per Cylinder 2 Single ~ in.{mmj 14 {360)
Combustion System Direct Injection Doubie - irs.(mm) 10 (250}
Injection Device Electronic Common Rail  Lubrication System

Charge Air Cooling System SCCC Cil Pressure at Rated Speed - lb'in (51 NR—— -  J (Y ¢ |
Engine Crankcase Vert Systerm Open il Pressure at Low Idle ~ [bin.? (kPa) 50 (345)

Dimensions Oil Flow @ Rated Speed — gal/min {L/min} w. s

Length —in, {mm) 113.3 (2879) Qil Aow @ Low dle Speed ~ galimin (Limin)..

Width = in. {mm} 55.1 {1400) Gallery Oil Temperature, Maximian — °F (°Ch.omssmmeeerserssuseen

Height —in. {mm} 68.3{1735) Cil Pan Capacity: Static High Marc—qt (L.}

Weight, Dry - b {kg) 14558 (6603} + Static Low Mark — qt (L)

Weight, Wet — Ity ¢kg) 15398 (6984) T Tetal Ersgine Ol Capacity with Filtets — ot {L)e e covssssscanes 264 {250)

Conter of Gravity Wet Engine Angularity Limits, Frent Up — Degrees..... W 1
From RLE.Q.B. {x axig) —=in. {rom) Net Available Engina Angularity Limits, Front Down - Degrees............ 15
Above Crankshaft (y axis) — in. {mm}) Mot Available Engine Angularity Limits, Lefi/Right Down — Degrees . 15
Right of Crankshaft (z axis} ~ in. {mmj. Not Available Grankcase Pressure, Maximum = in. H0 (kPa) ... 10 (2.5)

Mechanical Limits Electrical
Thrust Bearing Load Lirmit, Continuous — b (kN) ....oocccernn. 1596 (7.7} Battery Capacity, Recommended (CCA @ 0°F):

. Thrust Bearing Load Lirnit, Intermittent — b (kN) ..o sininnnne. 3844 {17.7) 24 Volt System, Wam Climate 950
Vartical Load &t Rear of Crankshaft, Maxdmum — 15 kN) ....... 2250 (10.0) 24 Volt System, Cold Climats 1250
Static Bending Moment at Rear Face of Block, Pasistance of Starting Circuit Per Starter, Meaximum:

Masxdrmum — Ib-ft (MN-rn) 1000 {1356} 24 Volt Systern - ohms _0.002

Fuel Performance Data )

Fued Consumption — galhr (Limin) 85.9 (5.42) Altitude Capability —ft {m} : 20000 (609
Fuel Consumption — [b/hr (kg/hr) 811.1 (277.2) Menifold Boost Pressure — in. Hg (kPa) 45(154)
Fuel Spill Rate - galtr (Lmin) 153 (10.0) BMEP - ibin2 (i) 258 {17.8)
Fuel Spill Haat Rejection - Btw/min (KW).......ccecmmmmmrenee. 402 (7.1) Friction Powar:

Tetal Fusl Flow - galfr {L/min) 244.9{15.4) Rated Speed ~ fhp (KW) 165 {123)
Fusl Inlst Temperature, Maximirm = °F (°C) ..oveovorevoerreeesmeens. 140 (B0) Part Load Fuel Consumption *

Fuel Punp Sucticn, Maximum ~ in. Hg (LcP ...... . B{20} Fuel -- gal/hr (L/min) — 0% Power 6.7 (0.42)
Fuel Returm Pressure, Maximum — 1bdin, (kPa) e T (80} 25% Power 26,7 (1.68)
Fuel Filter Size, Secondary — Microns ... [T : | 50% Powsr 46,1 (291}
Fusl injector — Part Number 167851 75% Power. 65.5 (4.13}

Cooling System 100% Power 5.9 (542)
Heat Rejection: - :

Engine Circuit to Cooclart — Bumin (kW) e 34373 (604) * Fuel consumption tolerance of + 5% per DIN IS0 2046, Diegel fuel to

Aftercooler Circuit to Coolant. — Btu/min (KW)..., .. 14890 (258)

Engine Rackated Hoat — BRI (KW).owwew e 2018 (51)
Coclant Flow:
Engine Gircuit — gal/min (m°hr).. 375 (85)

Engine Circuit Extamal Flestricion — 15N.2 (kPa)..wwrrronsereeer 5.8 {40)
Aftercooler Circuit — galimin (m%min) ... srssaneiene
Aftercooler Gircuit Extemnal Restriction — lhﬁn (kPa}

Engine Coclant Out Temperature, Maximum =F (°C)...

Aftercooles Coolant in Temperature, Maximum - °F (°C)

Engine Coclant Temperature, Minimurn - °F (°C) ... . 160 (71)
Engine Coctant Capacity — gt (L) 160 (151) -
Thermostat:

HTC Start to Opan —°F {°C) 170 (77)

HTG Fuly Open —°F {°C} 185 (85)

LTG Start to Open — °F {°C} 90 (32}

LTG Fuly Open— °F (°C) 112 (44)
Water Pumpl(s) Infet Pressure, Minimum {(wo pressure cap):

Rapid Warmup Radiator. Positive

Conventional Racia.tor —in. Hg {kPa)-... ISP—- } 1)
Pressure Cap, —Ibfin? (kPa) 1457
Water Pump Dlscharge Prassure, Max, (wo pressurs cap):

Engine Circuit — Invin? (kPa} 36 {248)

Intercooler Circuit — Ib/in 2 {kPa) 20 {152}
Static Head, Madmurm ~ ft H,O (kPa) 50 (148}
Coolant Rl Rate, Minimum ~ gal/min (LATHN) c.cuvensssmssminiees 5{19)
Drawdown, Minimum - Percentage of Total Gooilng e 8%
Deasration , Maximum Time - Minutes .., w 30
Remote Pressurization — psi {kFa) 7-10 (48-69)
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DIN EN 580 with a minimumn LH.V, of 42800 klkg {18390},

Emission Data
Smioke — Bosch Number 0.5
Noise — dB(A) @ 1m 1058

Load 0% 5%  50% % 100%
NG - ghr 2000 4470 8251 13508 15061
CO-ghr 3475 777 573 815 1033
HC—ghr 975 947 973 998 963
S0, — g/hr (0.1% fue) a3 172 259 4 554

Note: This engine is able to develop more than continuous power. K this engine is
allowed to operate at higher than confinuous power, even for short pariods
of time, the cooling system must be sized accordingly. Refer to the standby
power for heat rejection, alfitude limitations, and ather performance data.

.t Revised
UNCONTROLLED CuveNo. E4-T16532-3
copY Eli

Al information subject fo change without notice.
Detroit Diesel® and MTU ® are registered trademarks.
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MTU/DDC Series 4000

Generator Set Power
Model: Series 16V-4000
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Generator Specification Sheet

STANDBY POWER - 1800 r/min

General Data Intake Air System
Application Graup a Intake Alr Flow @ Rated Maximum Power = #%min (m¥s) ..., 5X2 (2.46)
Application Designation G40 Turbocharger Compressor Inlet Temperature = °F (°C)............. 77 (25)
Model T1637K16 Air intake Restriction, Madmum:
Power Cutput — bhp. 2550 Claan Air Gleaner —in, HzO (Pa) 12{3.0}
Power Qutput = W 1900 Dirty Air Cleanar —in. H;0 {kPa) 20(5.0)
Rated Speed — #/min 1800 Intake Pipe Inner Diametet, Recommended:
Number of Cylinders. 16 Each Bank—in. {mm} 12 (305)
Totat Digplacement - in® {L) 3967 (65.0) Each Turbo = in. {mm) 8 (203)
Compression Ratio 14:1 Intake Temperature Rise, Maximum
Piston Speed — ft/min {m/s) 2244 (11.40) {Ambient to Engine Air Inlet) — °F C0) s 30{17)
Tubocharger BTV2506 Exhaust System
Engine Configuration Exhaust Flow — Ib/min (kg/min) 430 (195)
Engine Type 80° Veo 4 Cycle Exhaust Temperature — °F (°C) 831 (444)
Bore and Stroke — . () 650x7.48 (165 x180)  Back Pressure, Maxirum — in. Hy (kPa) 15(5.1)
Intake Valves Per Gylinder 2 Exhaust Fipe Inner Diameter, Recommended
Exhaust Vatves Per Cylinder 2 Single - in. {mm} 14 (360}
Combustion System Direct Injection Double — in. {mm) 101{250)
Injection Device Electronic Commen Raif  Lubrication System
Chargs Air Cooling System SCCC Oil Pressure at Rated Speed — Ibfn L | O 87 (800)
Engina Crankcase Vent System Cpen il Pressure at Low idle — Ibvin.2 (kPa) 50 (345)
Dimensions Cil Flow @ Ratad Spead — gal/min (L/Min) ......comsmereecrsecrernr, 119 (450}
Length - in. {mm) 113.3 (2879) Ol Flow @ Low Idie Speed —gal/min {L/min). {240)
Width — in. {mm) 55.1 (1400) Gallery Cil Ternperature, Maximum - °F {°C) 210 {39)
Height — in. (mm) 68.3 (1735} il Pan Capacity: Static High Mark —at (L) 243 {230)
Weight, Dry ~ It {kg) 14558 (6509) 1 Static Low Mark - gt (L} . 2 (190)
Weight, Wet — Ib {kg) 15398 (69584) T Total Engine Oil Capacity with Fitters — gt (L. eeeesmessmeenroece 264 (250)
Center of Gravity Wet Engine Angularity Limits, Front Llp — Degrees.... e 15
From RF.O.B, {x axis} —in. {(mm) Mot Available Engine Angulanity Limits, Front Down — Degnaas .15
Above Grankshaft (y axis) — in. (mm} Not Available Engine Angularity Limits, Left / Right Down — Degrees ..... 15
Right of Crankshaft (z axis) — in. (mm) Mot Available Crankease Pressure, Masimeam — in. HzO (kPa) ....onsessecannee 10 (2.5)
Mechanical Limits Electrical '
Thrust Bearing Load Limit, Cortinuous « i ((N) ..o 1596 (7.1} Battery Capacity, Recommendad (CCA @ O°F):
Thrust Baaring Load Limit, Intermittent — 3B (KN} ..o, 3844 (17.7) 24 Volt System, Wam Climate 1900 t
Veriical Load at Fiear of Crankshaft, Maximum — Ik (kN) ...... 2250 (10.0) 24 Volt System, Cold Climate 2600 1
Stafic Bending Moment at Rear Face of Block, Resistance of Starting Cirevit Per Startar, Maximum:;
Maximum - [b-ft {N-m) 1000 {1358) 24 Volt System —~ ohms 0.002
Fuel System Performance Data
Fuet Consurngtion — gal/hr {Limin) 1149 (7.25) Altitucle Capability - ft {m) 15500 (472
Fuel Consumption — lo/hr {kg/hr) 817.0 {370.6) Manifold Boosi Pressure — in. Hg {(kPa) 63.5 (215)
Fuel Spilt Rate ~ galhr (LAmin) 183{11.9) BMEP - Ibfin2 {bar) 283 (19.5)
Fuel Spit Heat Rejection — Bw/min (MW} ....ccceee e csesssennnn 490 {8.68) Friction Power:
Total Fusi Flow — galihr {Limin) 3029 (191} t Rated Spaed — fhp (kW) 240 (179}
Fuel Inlet Ternperature, Maximum - °F (°C).... e 140{E0) Part [_oad Fuel Consumption *
Fuel Pump Suciion, Maximum —in. Hg (nga) . B{20) Fue! —gat fhr (L/miry) — 0% Powes 12.7 {0.80)
Fuel Return Pressura, Maximum — Ibfin. (kPa).. we 7 (50) 25% Power. 361 (222)
Fuel Filter Size, Secondary — microns ... .8 50% Power. 62.6(3.83)
Fusl fnjector — Part Number 107851 ¢ 75% Power. 86.5 (5.46)
Cooling System 100% Power 114.9 (7.25)
Heat Rejection:
Engine Circuit to Coolant — Biu/min (KW, 44600 (784) Emission Data
Aftercocler Giratit to Coolard. - Biufmirs (kW) v 25110 (442} Smoke — Bosch Number 0.4
Engine Radkated Heat — Btw/min (kKW).... cereeen 3825 {E7} Naisa — dB{A} @ 1m 107.8
Cootant Flow, Rated: (erlmum 95% of Flated quuirad) ’
Engine Circuit — gal/min {m’hr) 450 {102} Load 0% 25% 50% 5% 100%
Engine Circuit Extemat Flestnctlon lbfn2 {kPa).... . 8.6 (59}
Aftercooior Circuit — galmin (MINY .o ssssssens 200 (45) NO, —ghr 1950 6700 13300 19500 2700
Attercooler Circuit Extemal Restriction — VNt (kPa) ... 8.6(59) CO—ghr 2800 1250 800 1000 1800
Engine Coclant Out Temperatures, Maxirmum — °F (°C} ........... 203 {95) HC ~ g/hr 970 1460 1470 1500 1460
Aftercocler Cootant in Temperature, Maximum - °F (°C) e TTH{TT) 80 — g/hr {0.1% fuel) 82 220 380 550 736
Engine Coolant Temperature, Mnimun = *F *C) s 160 (V1)
Engine Coolant Capacity — ot (L) 160 (151)
Thermostat: * Fuel consumption tolerance of + 5% per DIN ISO 3048, Diesel fuel to
HTG Start ta Open — °F {*°C) 170 (77} DIN EN 580 with a miniraum L.H.V. of 42800 kd/kg (183%0).
HTC Fully Open —°F (°C) 185 (85)
LTC Start 1o Open ~ °F {°C) 90 (32) + Revised
LTC Feity Open — °F (*C) 12 {44)
Water Pumpis) Inlet Pressure, Mmmum (wfo pressure capy: 1 Estimated
Rapid Warmup Radiator. Positive
Conventional Radiator —in. Hg {kPa) ... -~ 3 (-10}
Pressure Cap, Minimcen — Ihin.” (kPa) ... . . 14{97)
Water Pump Discharge Pressure, Max. (\M'o preesura cap)
Engine Circuit — Ibfin.2 (kPa) 50 (345)
Intarcooler Cireuit—1bfin.? (kPa) 28 (193)
Static Head, Maximum — #t H,0 (kPa} 50 (149)
Coolant Fill Rate, Minimum — galimin (L/min).... . §(19) UNCONTROLLED
Drawdown, Minimum — Percentage of Total Cooling Coolart., 8 COPY CurveNo.  E4-T165-32.2
Dezeration, Maximum Tirna - Minutes .. . . 30 Rev./ Datg; 6/07 June 99
Remcote Prassurization — psi (kPa) 7-10{48-69) Sheet No. 20f3
Al information subjact to change without notice,
. Detroit Diesel® and MTU ® are reqlstered trademarks.
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Generator Specification Sheet
PRIME POWER - 1800 r/min

General Data Intake Air System
ication Group B Intake Air Flow @ Rated Maximum Powsr — fmin {m¥s) ... 4844 (2.29)
lication Designation G40 Turbochargar Compressor Infet Temperature — °F {°C..ciineas 77 {25)
p T1837K16 Alr Intake Restriction, Maximum:
Power Output — bhp. 2320 Clean Air Cleaner —in, H:O {(kPa} 12{3.0)
Power Cutput — KW 1730 Diry Alr Cleaner = in. H;O (kPa} 20 (5.0)
Rated Speed — #/min 1800 Intake Pipe Inner Diameter, Recommended:
Number of Cyiindars. . 16 Each Banic—in. {mm) 12 (305)
Totat Displacement — in® {L) 3987 (65.0) Each Turbo — in. {mm) 8(203)
Compression Ratip 141 Intake Temperaiure Rise, Mastimum
Piston Speed — f/min {m/s) 2244 (11.40) {Ambient to Engine Air INet) — °F (0} ummmrmmmmsimmmmemmmemmsssns 30 {17)
Turbocharger BTVB506 Exhaust System
Engine Configuration Exhaust Flow -~ tbimin (kg/miny 401 {182)
Engine Type 50° Ves 4 Cycle Exhaust Temperature — °F {°C) 819 {437)
Bore and Stroke — in, (mm) B850x7.48(165%190)  Back Pressure, Maximum —in. Hg (kPa) 15{(8.1)
Intake Valves Per Cylinder 2 : Exhaust Pipe Inner Diameter, Recommended:
Exhaust Velves Per Cylinder 2 Single —in. {(mm) 14 (360)
Combustion System Dirext Injection Double —in. {mm} 10 (250)
Injection Device Electronic Common Rail  Lubrication System
Charge Air Cooling System SCCG Cil Pressure at Rated Speed — 1b'"r| {kPa).... PP -+ 8 (3.1
Engine Crankcase Vent System Open Ol Pressure at Low kile —ibvinZ (kPa) 50 (305}
Dimensions Ol Flow @ Rated Speed = gal/min {L/mind ... 119 {450)
Length —in. {mm) 113.3 (2879) Ol Flow @ Low Idle Speed — galimin (Limin) e 63 {240)
Width' — in. {mm) 55.1 {1400) Gallery Oil Temperature, Maximum — °F (°C} 210 (59)
Height — in. {mm) 68.3{1730) Cil Pan Capacity: Static High Mark = gt (L} . 243 (230)
Waight, Dry — It g} 14558 (5603) 1 Static Low Mark = Gt (L.o..ereesssssssenn 201 (180)
‘Waight, Wet —1b (kg) 15398 (8584) T Total Engine Oil Capacity with Filters — gt {L).. e 264 (250)
Center of Gravity Wet Engine Angutarity Lirits, Front Up — Degrees. 15
Fraom R.F.Q.B. {x axis) — in. {mm} Not Available Engine Angulasity Limits, Fromt Down ~ Degrees.... 15
Abowve Crankshaft {y axs) —in. {mm) Not Available Engine Angularity Limits, Left/Right Down — Degress, . 18
Right of Crankshaft (z axis) - in. {mm} Not Avzlable Crankeass Prassure, Madmum —in. HoO (Pa} cvsisiesncsssiosens

Mechanical Limits
Thrust Boaring Load Limit, Continuous — I (kNY ... 1595 (7.1)
‘Thrust Bearing Load Limit, Intermittent — 5 (KN} .......... .. 3844 (17.7)
Ventical Load at Rear of Crankshaft, Maximum— (b (kN) ....... 2250 {10.0}
Static Bending Moment at Rear Face of Block,

Maximum — Ib-ft {N-r) 1000 {1356)
Systern
| Consumption = galhy {Limin} 104.1 {8.57)
Consumption ~ br (kg/hr) 740.0 (335.7)
Fuel Spill Rate — galtr (Limin) 182 {11.5)
Fuel Spill Heat Rejoction = BIWMN (W )....... ..o 260 {8.1)
Total Fuel Flow — galfhr (L/min) 286.1(18.0) t
Fuel nlet Termperature, Maodmums — °F {PC) vseesemssmemnceeness 146 (€0)

Fuel Pump Suction, Meodrmum - in. Hg (kPa) ...... . G20y

Fuel Return Prassure, Maimum — ibin? (kPa).... ... 7{50)
Fuel Filter Size, Secondary — MIGrons ........msemsemsercremeeencees &
Fuel Injector - Part Numbar 107851 +
Cooling System
Heat Rejection:
Engine Cireuit to Coolant — BRémin (W) ... 41900 {737}
- Aftercocler Circuit to Coolant, — Biwmin {(KW}.... . 20202 (358)
Engine Radiated Heat ~ Btwmin {(kW).... . 3480 (81)
Coolant Flow, Rated: (mlnlrrum 95% of Halad neq.ned)
Engine Circuit - galfmin {m’hr} 450 (102)
Engine Gircuit Extermal Restricon - 1/n.” (kPa)............... 8.6 (59)
Aftercooler Circuit = gai/min (Mmin) vcevvveececriesees o 200 (45)
Aftercooler Circuit Extenal Restriction —iin? (kPa) ............ 8.6 (59)
Engine Codlant Out Temperature, Maximurm — °F (°C)......... 203 (95)
Adtercooler Coolant in Temperature, Maximurn — °F {°C)........ 17107
Engirne Coolant Tempearaturs, Maimum — °F (*C) cuccereennrene. 180 (71}
Engine Coclart Capacity —qt (L) 160 (151)
Thermostat: )
HTC Start to Open — °F (°C) 170 77)
HTC Fully Open —°F (°C) _ 185 (85)
LTG Start to Open — °F (°C) 90 (32)
LTC FUllY OPON — °F (58] cvussssrreeresisssssssesmsssssssssosssses 112 {44)
Watar Pump{s} Inlet Pressure, Mnlmurn {w/c pressurs cap):
Rapid Warmup Radiator Positive
Conventional Radkator —in. Hg (kPa) ...r S YE T
Pressure Cap, Minimum - hfin.” (kPa}.... . 14 (97)
Water Pump Dnsc‘harge Pressure, Max. {w’o pnassure cap)
Engine Circuit — Ibin.® (kPa) 50 (345)
ntercooter Circuit —IbAn” (KPa) 28 (193)
fic Head, Maximum — &t HO (kFa) 50 {143}

Coolart Filt Bate, Minimum — ga/min (L/Min} ..o
Drawdown, Mirimum = Percentage of Total Cocling....
Deasration, Maximum Tisme — MiNUes ... saceereenane

5(19)
o 8%
. 30

Remote Pressurization — psi (kPa) 7-10 {48-89)
All information sub]e&ro changes without nolice,
Datroit Diesel ® and MTU® ere registerad trademarks.
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10{25)
Electrical .
Battery Capacity, Recommended {CCA @ (PF): . :
24 Vot System, Warm Climate 19001

24 Volt System, Cold Climate 2500 +
Resistance of Starting Circuit Per Starter, Maxirmum:
24 Volt System — ohms 0.002
Perfarmance Data i .
Altitude Capability — # (m) 18500 (5944}
Manifold Boost Pressure = in. Hg (kPa) 56,7 (192)
BMEP ~ Ib/in.2 {bar) 257 (17.7)
Friction Power:
Ratad Spaed — hp (kW) 240 (179)
Part Load Fuel! Congumption *
Fusl~ gal /hr (Lfmit) - 0% Power 12.7 (0.80)
25% Power. 32.5{2.05)
50% Power, 56.1 (3.54)
75% Power. 794 (5.01)
100% Power 104.1 (6.57)

* Fuel consumgption tolerance of + 5% per DIN 1SO 3046, Digsel fusl to
[IN EN 590 with a minfrnum LH.V. of 42800 k/kg (18390).

Emission Data
Smoke — Bosch Number 04
Noise ~ dB(A) @ im 107.4
Load 0% 2% 0% ?5% 100%
NO, ~ g/hr
CO-ghr
HC - ghi

S0, - ghr (0.1% fusl)

Note: This engine is able to develop more than prime power. If this engine is
allowed to operate at higher than prime power, even for short periods of
time, the cooling system must be sized accordingly. Refer to the standby
power for heat rejection, alfitude limitattons, arxd other performance data.

T Revised

UNCONTROLLED CuveNo.  E4TI6530-2
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MTU/DDC  Series 4000

Generator Set Power

Standby Rating:
2260 bhp (1686 kW) @ 1500 r/min
Model: Series 16V-4000 Prime Rating:
Single Core Radiator 2055 bhp (1533 kW) @ 1500 r/min
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GENERATOR SPECIFICATION SHEET
STANDBY POWER - 1500 r/min (SINGLE CORE RADIATOR}

General Data Intake Air Syatem
Application Group 3D Intake Air Flow @ Rated Maximum Power ~ ¥/min (m%/s) ......... 4414 (2.08)
Application Designation G21 Turbocharger Comprassor Intet Termparature = °F (°C).............. 77 {25)
Model TI637K16 Air Intake Rlastriction, Maximun:

Pawer Ouiput — bhp 2260 Clean Air Cleaner ~ in. H.0 («Pa) 12{3.0}
Power Output - KW 1686 Dirty Air Cleaner ~in. H0 (kPa) 20(5.0)
Rated Speed — r/min 1500 intake Pipe Inner Diameter, Recommended:

Number of Cylinders 16 Each Bank — in. (mmj) 12 (305)
Total Displacement —in® (L) 3967 (65.00 Each Tuibo - in. (mm) . 8{203)

Compression Ratio 141 Maximum Intake Temperature Risa

Pigton Sneed — ftmin (m/s) 1870 (8.50) {Ambientt to Enging Al Inlgt) = °F (°C} ceerrrrrereerremssmsessssseceeeens 30 (17}

Turbochargar BTV7506 Exhaust System

Engine Condiguration ' Exhaugt Flow ~ lb/min (kg/min) 326 (148)
Engine Type ' 90° Viga 4 Cycle Exhaust Temperatura — °F {°C) 045 (507)
Bore and Stroka = in. {mm) 650x748(165x190)  Maximum Back Pressure — in. Hg (kPa) 1561}
Intake Vaives Par Cylinder 2 Recommended Exhaust Pipa [nner Diameter:

Exhaust Valves Per Cylinder 2 Single - in. (mm) 14 (360)
Combustion System Dirsxt Injection Double - in. {mim} 10 (250}
Injection Device Electronic Common Rail Lubrication System

Charge Air Cooling System SCCC Ol Pressure at Rated Spead - lhf‘ln (kPa)..... o 83 (572}
Engine Crankcase Vent Systemn Cpen Oil Pressure at Low Idie — Ib/in.” (kPa)

Dimensions Gil Flow @ Rated Spead —~ galimin (L/min) v
Langth —in, (mm) 113.3 (2879) il Flow @ Low kile Speed — gal/min (LAmin)... -

Width — in. {mm) 55,1 (1400) Gallery Qil Temperature, Maximum — °F (*Cl...cvmermmseressisenns
Height —ir. {mm} 68.3 (1735) Gil Pan Capacity: Static High Mark — gt {L)
Weight, Dry — Ib (kg) 14558 (6603} t Static Low Mark = gt {L}...n...
Weight, Wet — Ib {kg) 15395 (5984) 4 Total Engine Oil Gapacity with Filters — ot (L)....

Center of Gravity Wet Engine Anguiarity Limits, Front Up — Degrees......

From R.F.O.B. {x axis} —in. (mm) Not Available Engine Angularity Limits, Front Down ~ Degrees......... .15
Abgve Grankshait {y axis) — in. {mm} Not Avallabie Engine Argpilarity Limits, Left / Right Down — Dagrees . 15
Right of Crankshait {2 axis)~in. {mm} Not Available Crarkease Prassure, Maximum — in, HzO (KP2) .ovvevicvemmvermees 10{2.5)

Mechanical Limits . Electrical
Thrust Bearing Load Limit, Continuous — Ib (kN) 1596 (7.1) Battery Capacity, Recommendad (CCA @ 0°F):

. Thrust Bearing Load Limit, Intermittent —Ib (kN}............ 3844 (17.7) 24 Volt Systemn, Warm Climate 850
Vertical Load at Rear of Crenkshaft, Mepdmum ~ 16 (V) ....... 2250 {10.0) 24 Volt Systsm, Cold Climate 1260
Static Bending Moment at Rear Face of Block, Rasistance of Starting Circult Per Starter, Maximurm:

Maxitnur ~ k% (N-m} 1000 (1356) 24 Volt System - chms 0.002

Fuel System Performance Data
Fuel Consumption — gal/fr (Limin) o 102.6 (6.48) Alfitude: Capability - ff (m} ' 18000 (548
Fuel Consumption — lb/hr (kg/hr).: 729.5 {330.9) Manifold Boost Pressure —in, Hg (kPa) 57 {193}
Fue! Spill Rate — gal/hr {Limin) 180.6 (11.4) BMEP — livinZ {bar) 301 (20.7)
Fuel Spill Heat Rejection — BIUMIn (KW)......amsresm, 490 (8.8) Friction Power:

Totat Fuel Flow— galr (Limin) 2826 (17.8) Rated Spead — fap (kW) - 165 (123}
Fuet Inlot Temperature, Maximum — °F {C}.... Part Load Fusl Consumption *

Fuel Pump Suction, Maximum — in. Hg a) Fuel — gal r {L/min} — 0% Power 6.7 {0.42)
Fust Return Pressune, Maximum — ibfin. (kPa} 25% Power. 29.7 (1.88}
Fusl Filter Size, Secondary ~ Microns ... 50% Power. 52.7 (3.32)
Fuel Injector — Past Number 78% Power. 75.5{4.78)

Cooling Systam . 100% Powet: 102.6 (6.48)
Heat Rejection;

Engine Circuit to Coolant — Btwimnin (AW)..... crererinsennan Q120 (705) * Fuel consumption tolerance of + 5% per DIN IS0 3046, Diesel fusl to

Afterccoter Circuit to Coolant, — Btw/min (kW}

DIN EN 580 with a minimuan LH.V. of 42800 kMg {18390).
Engine Radiatéd Haat — Btuimin (KW).

Coolant Flow, Fated: (Minimum 95% of Rated Required) Emission Data
Engine Cirouit — galimin {m’hr) 375 (85) Smoke — Bosch Number 05
Engine Circuit Extemnal Restiction = Ivin2 (lPa)u.... e 5.6 (40) Noise —dB(A) @ 1m 107.3

Aftercooler Circuit = Gal/min (M™Min) o ssasmmmes

Aftercooler Cireult Extermal Flestriction — It (kPa) ... 5.8 (40) Load 0% 25% 50% 7% . 100%

Engire Codlant Out Termperature, Maximum — °F (°C}. .. 203 {95}
Aftercooler Coolant in Temperaturs, Maxrntum — °F (°C}....n.. 171 {77} NO, - ghr
Engine Coalant Temperature, Minimum — °F (*C) ....cconverreeeee. 160 (71} CQ - ghr
Engine Coslant Capacity —qt {L) 160 {151) HC - ghr
Themostat; SO0. — ghr {0.19% fuel)

HTC Start to Open —°F {°C} 170(79)

HTC Fully Open —°F (°C) 185 (85)

LTC Start to Open —°F (°C) 20{32) :

LTC Rully Open — °F (°C} 112 (44) T Revised
Water Pump(s} Inlet Pressure, Minimum {wo pressure cap):

Rapid Warmup Radiator

Conventional Radiator—in. Hg (kPa}....
Pressure Cap, Minimum — Iin.” (kPa} “
Water Pump DIsdwarge Pressure, Max. (wo pressura cap):

Engine Circult — ib/in 2 (kPa}

Intercooler Clreuit — [tvin2 (kPa)
Static Haad, Masimum — ft H,0 (kPa}

Coolant Fill E‘a:nmmm g;lr‘gn;lr;f ('Ii'!:alz‘)(:oolmg ............. 1] NCONTHOLLED

Deaeratmn Maxirmum Time — Mnutes ...
Remote Press.mzatian = psi (kPa}

CurveNo. [EA-T165-32-4
COPY Rev./Date: 5/24Jun 98
Shest No. 2013
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GENERATOR SPECIFICATION SHEET
PRIME POWER - 1500 r/min (SINGLE CORE RADIATOR)

Genoral Data
ication Group 3B
ication Designation G21
T1637K16
Powsr Quiput — bhp. 2055
Power Outpist — KW 1533
Rated Speed — r/min 1500
Munber of Cylinders 16
Total Displacement —in® (L) 3967 (65.0)
Compeession Ratic 14:1
Piston Speed — ft/min (m/s) 1870 (8.50)
Tuwbocharger BTV7506
Engine Omﬂigm'aﬂon
Engine Type 90° Vee 4 Cyde
Bore and Stroka = in. {rm) 6,50 x7.48 (165 x 190}
intake Valves Per Cylinder 2
Exhaust Valves Per Cylinder 2
Combustion System Direct Injection
Injection Device Electranic Common Rall
Charge Air Cooling System 8CCC
Engine Crankecase Vent System Open
Dimensions
Length —in. (mm) 112,3.(2879)
Width— in. (e} 55.1 (1400)
Haight —in. {mm) 68.3 (1735)
Weight, Dry — Ib (kg) 14558 (6603) T
Weight, Wet—Ib (kg) 15398 (5984)
Center of Gravity Wet
From R.F.Q.B. (x axis) —in. {rmm) Not Available
Above Cranksha®t {y axis) —in. MM v NOt Available
Right of Crankshaft {z axis) = in. (MM)............occcrrreeerener. Not Available
Mechemical Limits
Thrust Bearing boad Limit, Continuous =ty (kN) ............... 1596 (71)
Thrust Bearing Load Limit, Intermiittert — 15 {kN) ... 3844 (17.7)
Vertical Load at Rear of Crankshaft, Maximum —Ib (kN} .. 2250 (10.0)
Static Bancing Moment at Rear Face of Block,
Masimurm — It {N-m) 1000 {1356)
Consumption — gal/hr (Limin) 92.4 {5.83)
uel Consurmption — e (ighr) 657 (298.0)
Fuel Spill Rata - gathr (Lmin) 169.2 (10.7)
Fuel Spill Heat Rajection — BIYMIA (..o ..o 432 (7.6)
Tekal Fuel Flow — galhr {L/min), 261.4 (16.5)
Fus! Inlet Temperature, Maximum — °F {*C} ...c.umssmmssssune 140 {60}
Fuet Pumnp Suction, Maximum —in. Hg %(Pa) 6 (20)
Fuel Return Pressure, Maximum = &/in.° (kPa). 7(50)
Fue! Filter Size, Secondary = MIGIONS ooerissssnssssssssssssssnns 8
Fuet Injector — Part Number 107851 1
Cooling Systam - ‘
Heat Rejection: -
Engne Circuit to Coolant — BUmin (W) ... 37031(651)
Adtercocler Circuilt 1o Coolart, — Biwmin (RW). 14632 (257)
Engine Radiated Heat - Btu/min (V).... w3083 (54)
Coolart Flow, Rated: {Mlmmum 95% of Rated Hequlred)
Engine Circuit — galmin (m'/hr) 375 {85)
Engine Circuit Extomal Restriction — I6/in.* (kPa)........... 5.8 {40)
Aftercoaler Ciroult = galimin (TN sunmesceesssessesssssssnsnens 160 (36}
Aftercodler Cireuit Extemal Restriction = I5in® (kPa) ... 5.8 {40)
Engine Codlant Out Temperature, Maximum — °F (°C) ...... 203 (95}
Aftercooler Coolant in Temparature, Maximum — °F °C)... 171 {77)
Engine Coclant Temperaturg, Minimum = F (*C} ....evmmseee 160 (71}
Engine Coclant Capacity — gt {L) 160 (151)
Thermostat:
HTS Start to Cpen —°F (<C) 170 (779)
HTC Fully Open —°F {°C) 185 (85)
LTC Start to Open—°F {°C} 9 (32)
LTC Fely Coen — °F {°C) 112 (44)
Water Pumpis) Inlet Pressure, Min. (w/o pressure cap):
Rapid Warmup Radtator. Positive
Corvertional Radiator —in. Hg {kPa) ... . 310
Pressure Cap, Minimum — ibvin, (kPa) 14 {97)
Water Pump Dlscharge Pressure, Max. {w’o ptessura cap}
ngine Circuit — [in® {kPa) 36 {248)
ntercooler Gircuit — Ibvin? (kPa) 22 {152)
ic Head, Maxitnurm — ft HoO {kPa}.....cccreecoemessvsssnnnn 50 {148}
Coclart Fill Rate, Menimum — galimin (L/min}.... . 5(19)
Drawdown, Minimum — Percentage of Total Coohng . 8%
Deaesation, Maxiznurn Tire — Minutes ... - ~ 30
Remote Press.lrlzaﬁon = psi (kPa) 7-10 (48-89)

Al information subject to change without notice.
Detroit Dlesel® and MTU @ are registored trademarks.
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Intake Air System
Intake Air Flow @ Rated Maximum Power — i/min (m%/s) .........

Tutsocharger Compressor Inlet Temperature — °F (°C)...
Air Intake Restriction, Masimum:

Clean Air Gleanar — in. Hz0 (kPs) 2 (3.0)
Dirty Air Cloaner - in. HO {(kPa) 20 {5.0)
Intake Pipe Inner Diameter, Recommendiad:
Each Bank —in. {mm} 12 {865)
Each Turba —in. {mm) 8(203)
intake Temperature Rise, Maximum
(Asmbiant to Engine Alr Inlef) = °F (°C) ... 33 (17}
Exhaust System
Exhaust Flow — [b/min {lg/min} 300 (136)
Bxhaust Temperature — °F {°C) 914 {490)
Badk Pressure, Maximum —in. Hg (kPa}.... . 1.56{51)
Exhaust Pipe Innar Diameter,
Single — in. {mm) 14 (360)
Double —in. {mm) 10 (250)
Lubyication Syslem
Cil Pregsure at Rated Speed - Ib’n (L =) RO 83 (572)
Oil Pressure at Low dle —1vin? (kPa) 50 (345)
Oil Alow @ Rated Speed — gabfmin fL/Min} . 108 (410}
Oil Aow @ Low 1de Speed — gelfmin {Lfmin)... {240)

Gallery Of Ternperature, Madmurm = °F {*C..ooemeseereriessrranss
Cil Pan Capacity: Static High Mark -~ ot (L)

Static Low Mark - of (L)
Total Engine Oil Capacity with Filters — gt (L.
Engine Angularity Liznits, Front Up = Degrees..
Engine Angularity Limits, Front Down — Degrees.........
Engine Angularity Limits, Left / Right Down — Degrees...............
Crankcase Pregsure, Maimum = In. HyO (kP2) ....oenrrsassanna

Electrical

Battery Capacity, Recommended (CCA @ 0°F):
24 Volt Systern, Warm Climate 950
24 Vot System, Cald Climate. 1250
Maximum Resistance of Starting Circuit:
24 Vit System — ohwns 0,002
Performance Data
Altitude Capability — # {m) 23000 (7010)
Manifold Boost Pressure —in. Hg (kPa) 50 (171)
BMEP —Ibin.? (bar) 273 (18.8)
Ficticn Power:
Rated Spesd — thp (kW) 1656 {123)
Part Load Fuel Consumption *
Fued — gal A (L/min) — 096 Power 67 (042) .
25% Power, 27.4(1.73)
50% Power. 48.7 {3.00
5% Power. 69.2 {4.36)
1005 Power. 92.4 {5.83)

* Fuel consurmgtion iolerance of + 5% per DIN 1SO 3046, Diesel fuel to
DIN EN 580 with a minimum LH.V. of 42800 kMg (18390).

Emission Data

Smoke — Bosch Number 04

Noise —dB{A) @ 1m 107.2

Load 0% 25% 50% % 100%

NO, — grhr
CO-—ghr
HC— ghr
80. - gfhr {0.1% fuet)

Note: This engine is able to develop more than prime power. If this enginels
allowed to operate at higher than prime power, even for short periods of
fime, the coofing system must be sized accordingly. Refer to the standby
power for heat refection, altitude limitations, and other perfomance data.
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MTU/DDC  Series 4000

Generator Set Power
' Prime Rating:

-Model: Series 16V-4000 . 2670 bhp (1990 kW) @ 1800 r/min -
Standby Rating: Certified Year 2000 Continuous Rating:
2935 bhp (2190 kW) @ 1800 r/min 2000 bhp {1495 kW) @ 1800 t/min
I RN
| Rated Power Without Fan '
Stand
3000 : 1 by
2800 I Prime }
2 ®
L 2600
g
DC: 2400
. 2200
: Continuous |
2000} - ' ®
UN _]H,I?IB%CI.E!:) _é
1800
Engine Speed - r/min
200
= 150 e ﬁ‘a“f’zl
E} Continuous ::':a i -
1 _,I - e
LI:_ s
50 __,.,,Fﬂ""
= a5 |
250 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000
' Power - bhp
PowaromDuetguafgnteedat_ISDmmconqiﬁons: i Conversion Factars:
o ErCi e s et e ey | Oeen oNodM: 1340
with a minimum LHY 42800 kg (18390 Biub); 7.11 hvgal awer: KW = bhp x 0.746
ot Back Fresurs il:ﬁ?ﬁ?ﬂ%(;?ﬂl’m Fuel: Linr = gaifr x3.785 Injector: 23526589
3 . % é _/ . Curve No.  E4-T165-32-06
Certified by: Rev./Date:  1/02-11-00

Shaet No. . 1of4
Performance Curve
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- Generator Specification Sheet
Standby Power - 1800 r/min

General Data .
Application Group
Application Designation
Model
Power Qutput — bhp
Power Quiput — kW
Rated Speed - /min
Number of Cylindars
Totai Displacement —
Comprassion Ratio
Piston Speed — ftfmin (m/s)
Turbotharger

Engine Configuration
Engine Type
Bore and Stroke — in. {mm}
Intaka Valves Per Cylinder
Exhaust Valves Per Cylinder.
Combustion Systern

" Injection Device .
Charge Air Gooling Systerm
Engine Crankcase Vent Systam

Dimensions .
Langth — in. {mm}
Width —in. (mm)
Height —~ in. {mm}

© Weight, Dry - Ib {kg)
Waeight, Wet - Ibs (kg}

Conter of Gravity Wet
From R.F.0.B. {(x axis) — in. {mm)
Above Crankshaft (y axis) — in. ([mm)
Right of Crankshatt {z axis) — in. (mm}

Mechanlcal Limits
Thrust Bearing Load Limit, Continuous — ib {kN)

- Thrust Bearing Load Limit, Intermittant — 1b (kN)
Vertical Load at Rear of Crankshatt, Maximurm —
Static Bending Moment at Rear Face of Block,

Mazdmum — ib-it {N-m}
- Fuel Systemn
Fuel Congsumption — galfhr (Umln)
Fuel Consumption — Ib/hr (ki)
Fusl Spill Rate — galfr {L/min}
Fusl Spill Heat Rejection — Bi/misn (KW . coeeeeeceeeeee e
Totzl Fuel Flow — gaithr {L/min} .
Fusl Iniet Temperatura, Maximum — °F {"C) e mveesseceeeees
Fuel Pump Suction, Maximum —in. Hg nga)
Fuel Return Pressure, Maximum - Ib/in (kPa]
Fuel Filter Size, Secondary — microns ..
" Fuel Injector— Part Numbsr

Gooling System
Heat Aejection:

Eng. Coolant @ Aft. Cool Inlst Temp < 135 °F - Btw/min (kW) .

Eng. Coolant @ Aft. Cool Inlet Temp » 135 °F - Biw/min (kW) .

Aftercacter to Coolant @ Aftercooler Temperaturs

< 135 °F - Bwmin (kW)
Aftercooler to Coolant @ Aftercooler Temperature
> 135 °F — Btuw/min (KW}
Engine Radiated Heat ~ Biw/min (KW)...
Coolant Flow, Rated: (M:‘mmum 85% of Rated Raquired)
Engine Cireuit — galfmin {mhs)
Engine Cireuit Extemal Restriction — I0An.? (KFa)....crorvinne
Aftarcooler Circuit— galmin (m/hr)
Aftarcooler Circuit Extemnal Restriction — Ibfin.? (kPa)
Engine Coolant Cut Temperature, Maximum - °F {°C)
Aftercooler Cootant Qut Temperature, Maximum — °F (°C}.....
Engine Coolant Temperatuze, — °F {2C) e
Engine Coolant Capacity — gt {L}
Themmostat:
HTC Start to Open — °F (°C)
HTC Fully Open — °F (°C}
LTC Start 1o Open - °F (°C)
LTC Fully Open — °F {*C)
Water Pump(s} Inlst Pressure, Minimum {w/c pressure cap):
Rapid Wam-up Radiator
Conventional Radéator — in. Hg (kPg) ...
Pressure Gap, Minimum — /in.” (kPa) ...
Water Pump Dlscnarge Press., Max. (w."o pressum cap)
Engine Gircuit - lb/in.? (kPa}
Intercooler Circuit — Ib/in.2 (kPa)
Static Head, Maximum — ft HaO (kPa) .eeueeesvieecsacsenre s

in® (L)

Cooling System {conlintued)

30 Coolant Fill Rate, Minimum — galfmin (L/min).... U 1]
G8D Drawdown, Minimum — Perceniage of Total Coohng 8%
T1637K36 Deaeration, Maximum Time — minutes... - - 30
2935 Remote Pressurization — psi (kPa) NA
2780 Intake Air System
1800 Intake Air Flow @ Rated Maximum Powsr — #¥/min (m%s).... 6660 (3.14)
16 Turbocharger Compressor Inlet Temperature — °F {°C)......... 77 (25}
3967 (65.0) Air Intake Restriction, Maximum:
13.7:1 Clean Air Cleaney — In. H:O (kPa} 12 (2.0)
2244 (11.40% Dirty Alr Cleaner — in, HzO (kPa} 20 (5.0)
BTVE506 Intake Pipe Inner Diameter, Recommended:
Each Bank - in. {mm) 12 (305)
90¢ Vee 4 Cycle Each Turbo - in. {mm) 8(203)
6.50 % 7.48 (165 x 190) Intake Temperature Rise, Maximum:
2 {Ambisnt to Engins Air Inlaf) — °F (*C) et 30 {17}
2 Exhaust System
Diract Injection Exhaust Mass Flow — 1b/min (kg/min) ... o 507 (230)
Electronic Common Rail  Exhaust Volume Flow at STP — f¥min {m%s) .. ....5B55 {3.24)
SCCC Exhaust Temperature — °F {°C) 635 {447}
Open Back Prassure, Maximum —in. Hg (kPa)........cccoevereevcvaceeen. 1.5 (5.1)
Exhaust Pipe Inner Diamater, Recommended:
113.3 (2879) Single — ii. {mm} 14 {360)
55.1 {1400) Double - in. {mim) 10 {250)
£8,3 (1735) Lubrication System
14558 (6603) Gil Pressure af Rated Speed —lhr“n (137 T - 1 [.'1.4)
15514 (7037) Qil Pressure at Low Idle — Ib/in? (kPa) ...... « 50 {345)
: il Flow @ Rated Speed — galmin {L/min} .. w119 (450)
42.3 (1074) Of Flow @ Low Idls Spaed — galfmin (L/min).... B3 {240)
9.1 (225) Gallery Gil Temperature, Maximum — °F {PCh.eeernereesrerens 210 (59
[y (1)} Gil Pan Capacity: Static High Mark — gt (L} 243 (230}
Static Low Mark — gt (L)..coooveeirninnnenen. 201 (190)
1596 {7.1) Total Enging Oil Gapacity with Filters — qt {L)... .. 264 (250)
. 38440177 Engine Angularity Limits, Front Up — Degrees.. .- 15
2250 {10.0) Engina Angularity Limits, Front Down — Begrees ..... . 15
Engine Angularity Limits, LeféRight Down — Degrees. 15
1000 {1356) Crankcase Pressure, Maximum — In. H:0 {(kPa) ..... . 1025
Electrical :
134.5 (8.48) Battery Capacity, Fieoommended {CCA @ O°F):
956.0 {433.6} 24 Volt System, Warm Climate 850
135 {8.5) 24 Volt System, Cold Climate. 1250
Ma(B.13 Reslstance of Starting Circuit Per Starter, Maximum:
269.5 (16.98) 24 Volt System — chms 0.002
140 (60) Performance Data
. B{20) Altitude Capabillity — ft {m) 10500 {3200}
. ? (80) Manifold Buost Pressure —in. Hg (kPa) . 77 (261}
. BMEP — Ib/in.? (kPa) 426 (22.5)
23525589 Fricion Power: -
Rated Speed — hp (kW) 240 (179)
Part Load Fusl Consumption * : i
" Fusel — gal/hr (Lfmin) — 0% Powsr 11.5{0.72)
b 25% Power 37.7 {2.38)
509% Power 68.8 (4.34)
75% Power. 99.1 (6.25)
100% Power 134.5 (8.48)
Cartlflcation Information
. 4403 (77) ‘Certification Approval Yest
{CWC) Certification Word Code 5408
441 (100} 8moks — Besch Number NA
8.5 (59) Noisa — dB({A) @ 1m 108.0 %
171 (39)
104 {72) * Fuel consumgtion tolerance of + 5% per DIN 1SO 3046 dissel fusl to .
203 (95) to DIN EN 550 with a minimum L.H.V. of 42800 kJ/kg (18390}
174 {79) :
180 {r1) T Mests Year 2000 Nonroad Emissions Standards: NO, 6.9 gmvhp-hr,
218 (208} GO 8.5 gm/p-hr, HC 1.0 gm/hp-hir, Particulates ©.40 gmvhp-fw
170 (77} 1 Estimated
185 (85)
90 (32} N/A = Mot Applicable
112 (44) .
** At amhient conditions of 100 °F (and fass) the aftercooler
Positive inlet temperature must not exeesd 130 °F
e 3 (10}
. 14 tan
50 (345
22 (193 UNCONTROLLED CurveNo.  E6Ti853200
50 (148} Rev. / Date: 1/ 02-11-00
COPY Shest No. 2uf4
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Generator Specification Sheet
Prime Power - 1800 r/min

eneral Data

Application Group
Application Designation
Model
Power Output - bhp.
Power Cutput — kW
Rated Speed — rfmin
Number of Cylinders
Tetal Displacement — in® (L)
Gompression Rafic

Piston Speed — ft/min {m/s}
Turbacharger
Engine Configuration
Engine Type
Bore and Stroke — in. {rmm)
Intake Valves Per Cylinder
Exhaust Valvas Per Cylinder
Combustion System
Injection Device
Charge Alr Codling System
- Engine Crankcasa Vent System
Dimengions
Length —in. (mm)
Width — in. {mm)
Height — in, {mm)
Weight, Dry — Ib {kg}
Woeight, Wet - Ib {kg)
- Centor of Gravity Wet
From R.F.0.B. (x axis) — in. (mm)
Above Crankshaft (y axis) -~ in. {mm}
Right of Crankshaft (z axis} — in. (mm}
Mechanical Limits
" Thrust Beating Lead Limit, Continuous — b (kN} ...
Thrust Baaring Load Llmit, Intermlttent — Ik (kN ...
Verfical Load at Rear of Crankshait, Maximum ~
Static Bending Moment at Rear Face of Block,
’ Meodmutn — b-ft {N-m)

Ib (kN

uel System
Fuet Consumption — galhr {L/min}
Fuel Consumption — Ibfhr (kg/hn)
Fuel Splil Rate - galhr (Lfmin)
Fuel Spilt Hoat Rejection — Btwmin (KW) ...
Total Fusl Flow — galfhr (Lfmin).
Fusl intet Temperaturs, Maximum = °F (°CJ ...ccveervvercevenne
Fusl Pump Suction, Maximum - in. Hg {kPa) ..
'Fuel Return Pressure, Maximum — Ie4in” (kPa}).
" Fusel Filter Size, Secondary — microns ......
Fuel Injector — Part Number
Cooling System
Heat Rsjaction:
Eng. Ceolant @ Aft. Cool Inlet Temp < 135 °F — Btu/min (kW).
Eng. Coolant @ Aft. Cool Inlet Temp > 135 °F — Btu/min (kW).
Aftercoier to Cootant @ Aftercooler Tempsrature .
< 135 °F - Btu/min (kW)
Afterconler to Coolant @ Aftercocter Temperature
> 135 °F — Bru/min (kW)
Enging Radiatsd Heat — Btu/fmin (kW)....
Coclant Flow, Rated: (M:nirnum 95% of Flated Hequlred)
Engine Circuit — gal/min {m’hr)
Engine Circuit External Restriction —
Aitercooler Cireuit— gal/min (mhr)
Aftarcooler Clreuit Extemal Restriction — IbAn.2 (kPa} ...
Englne Coolant Out Temperature, Maximum — °F {°0) ..........
Aftarcooler Goolant Out Temperature, Maximum - °F {°C) .....
Engine Cootant Temperaturs, — °F (*Cluvv e -
Engine Coclant Gapacity — qt (L)
Thermostat:
HTC Start to Open —°F {°C)
HTC Fully Open - °F [°C)
LTC Start to Open —°F [°C)
LTC Fully Cpean - °F {°C)
Water Pump(s) Injet Pressure, Minimum (w/o pressure cap):
Rapid Wanmn-up Radiator
Conventional Radlator — in. Hg (kPa) ...
Pressure Cap, Minirnum — iin.” {kPa)... -
Water Pump Discharga Press., Max. (w,"o pressure cap):
Engine Gircuit — [b/in.? (kPa)
Intercooler Circuit — Ibfin.” (kPa)
Static Head, Maximum — ft H;Q (kPa)

1BA0.2 (KPAYeemrrrvesesnsss

All nformation subject to c!!ange withouit notice.
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-Cooling System {continued)

3B Coolant Fill Rate, Minimum — gal/min {LMin).......amnes
GBo Drawdown, Minimum — Percentage of Total Cocling -
T1637K38 Deaeration, Maximuim TiMB — MiNULBS vvveeee o ccvenee s svmsmemcnennnss
2670 Remote Pressurization — psi (kPa) N/A
1950 Intaks Alr System .
1800 Intake Air Fow @ Rated Maximum Power — ft%min {m%s).... 6370 (3.00)
16 Turbocharger Comprasser Inlet Temperature — °F {°C)......... 77 {25)
3967 {65.0) Alr Imake Restriction, Maximurn:
13:7 Clean Air Cleaner — in. H.0 {kPa) 12 (3.0}
2244 (11.40) Dirty Alr Cleansr —in. Hz0 {kPa) 20 (5.0)
BTVAS06 Intake Pipe Inner Diamster, Recommanded:
Each Bank - in. {mm) 12 {305}
$0° Ve 4 Cycle Each Turbo — in, {mm} 8 {203}
6.50 x 7.48 (165 x 190} Intake Temperature Rise, Maximum:
2 {Ambient to Engina Air Inlat) — °F PC) .. sisasssssmmsns . 30(17)
2 Exhaust System
Direct Injection Exhaust Mass Flow — l/min {(kg/min) ... e 484 (219}
Elsctronic Common Rail  Exitaust Volume Flow at STP — ftt/min (ms} .... .. 5543 (3.00)
sCcCcC Exhaust Temperature — °F (°C) 785 (418}
Open Back Prassure, Maximum —in. Hg {(kPa) .......comnccverniininees 1.5 (5.1}
. Exhaust Pipe inner Diametsr, Recommended:
113.3 (2879} - Single — in. {mm) 14 {360}
55.1 {1400) Double — In, (mm}) 10 {250}
68.3 (1735) Lubrication System
14558 (8603) Oil Pressure at Rated Speod - 15n.% (KPa}..--core v reesseecarecreeees a7 (600)
15614 (7037) Oil Pressure at Low ldle — I5/in® {kPa) .......... ... 50(345) -
‘ Qil Flow @ Rated Speed — galfmirt {L/miry) ... 119 (450}
42.3 (1074). Qil Flow @ Low Idle Speed — gal/min {L/min). £3 (240)
9.1 {225) ~ Gallery Ot Temparatura, Maximum — °F (°CJ..... 210 (99)
00} Qil Pan Capacity: Static High Mark — gt {L) ) 243 (230)
Static Low Mark — gt {L)..e.cocmiceceinrinnnnnns 201 {190}
. 1596{7.1) ‘Fotal Engine Oil Capacity with Filters — gt (L) - 284 {250)
- 34377 Engina Anguiarity Limits, Front Up — Degrees... - 16
2250 (10.0) Engine Angularity Limits, Front Down — Degrees ..... . 15
- Engine Angularity Limits, Left/Right Down — Degress.......... 15
1000 (1358)_ - Crankcase Pressure, Maximum = in. HzD (kPa} ..cccevevnreeenn. 10 (2.5)
Elecirical
1202 (7.58) * Battary Capacity, Recommended {CCA @ 0°F):
854 8 (387.6) " 24 Volt System, Warm Climate 950
133 (8.4) 24 Volt System, Cold Climate. 1280
333 (5.86) Resistance of Starting Circult Per Starier, Maximum:
253 (1) 24 Valt System ~ chms 0.002
140 (60) Performance Data i
o B (20) Altitude Capability —- ft {m) 15000 (4572)
. 750 Manifold Boost Prassure — in. Hg (P&} rrrrns 71.3 (241)
. 8 BMEF - Ib/in? (kPa) 296 {20.4)
235265889 Friction Power:
Rated Speed — hp (kW) 240 (179)
Part Load Fust Consumption *
bl Fuel — galfhr {Lfmin} — 0% Power 11.6{0.72)
i 25% Fower 34.9(2.20) -
50% Power. 63.2 (3.99)
75% Power. 90.8(5.73)
100% Power 120.2 (7.58)
) Cartification Information .
.. 4005 (70) Certification Approval Yest
{CWC) Certification Word Code 5408 .
441 (100) Smoke — Bosch Number NfA-
8.6 {59} Noise — dB{A) @ 1m 108.0%
171 {3s} :
- 10.4 (72) * Fuel consumption tolerance of + 5% par DIN 1S 3046 diess] fusl to
. 203 (95). to DIN EN 590 with a minimum LH.Y, of 42800 kJ/kg (18320)
174 (79) 1 Mesis Year 2000 Nonroad Emissions Standards: NO, 6.9 gmvhp-hr,
. 180 (71) CO 8.5 gm/p-hr, HC 1.0 gmvhp-hr, Particulates 9.40 gm/hp-hr
218 (208) 1 Estimated
= At ambient conditions of 100°F (and less) the aftercooler
170 (77} inlet temperature must not exceed 130 °F
185 {85) N/A = Not Applicabla
90 {32) : N :
112 {44) Mote: This engine is able to develop more than prime power. [f this
engine is allowed to operate at higher than prime power, even for short
Pesitive periods of time, the cooling system must bs sizad accordingly. Rsfer to
« 3-10) the standby power for heat rejaction, altitude I‘milatnons. and other
performance data,
oo ( Curve N E T1é5—324:6
28 (193) urve Na, 4~
50 (149} U NCONTROLLED Rev. / Date: 1702-11-00
COPY Sheet No. 3of4
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Generator Specification Sheet
- Continuous Power - 1800 r/min

Genaral Data Cooling Systam (continued)
Application Group..: 3B Coolant Filf Rate, Minimum — galimin (L/min).....
Appiication Deslgnazuon G80D Drawdown, Minimum — Percentage of Total Coo "
Model T1637K36 Deaeration, Maximum Time — minttes ...........vvvvmseescssavasers
Power Output — bhp. 2000 Remote Pressurization — psi (kPa)
Power Cutput — KW 1495 Intake Alr System
Rated Speed — r/min 1800 Intake Air Flow @ Rated Maximum Power — ¥/min (msis)
Number of Cylinders 16 Turbocharger Comprassor Inlet Tempetature — °F {°C)...
Total Displacement — in” (L) 3967 {85.0) Air Intake Restriction, Maximum:
Compression Ratio 13:7 Clean Alr Cleaner —in. HzO (kPa}
Piston Speed — ftfmin {m/s) 2244 {11.40} Dirty Air Cleaner ~ in. Hz0 {(kPa)
Turbocharger BTVS506 Intake Pipe Inner Diameater, Recommended:
Engine Configuration Each Bank —in. (mm}
Engine Type 80° Vee 4 Cycle Each Turba —in. (mm)
Bore and Stroke — in. (mm) 8.50 x7.48 {165 x 190) Intake Temperature Rise, Maximurn:
Intake Valves Per Cylinder 2

Exhaust Valves Per Cylinder

{Ambient to Engine Air Inlet) -
2 Exhaust System

L o) P

5450 {2.57)

- 77(25)

12 (3.0)
20 (5.0)

12 (305}
8 (208)

0{(17)

Watar Pump(s) Inlet Prassure, Minimum {w/o pressure cap):
Aapid Warm-up Radiatar
Conventienal Radiator — in. H% {kPa) ...

. Pressure Cap, Minimum — Ib/in. (kPa}

Water Pump Dlscharge Press,, Max. (w!o pressure cap)

Engina Gircuit - o/in.2 (kPa}

Intercocier Circuit — Ibfin.2 (kPa}
Static Head, Maximum — ft HD (kPa).....cccoeeosssscsssresnissnnans

Combusticn System Direct Injsction Exhaust Mass Flow ~ Ibymin (ke/min) ..ovve-yeesr 413 (187)
Injection Device Electronic Common Rail  Exhaust Volume Flow at STP —ftmin (m%s} ... 5583 (2.63)
Charge Air Gocling System SCCC Exhaust Temperaturs — °F (°C} 695 (369}
Engine Crankcase Vent System Open Back Prassure, Maximum — in. Hg (KPa)...o.. e 1.5 {51}
Dimenglons Exhaust Pipe Inner Biamster, Recommended:
Length —in. {mm} 133 (2879) Sirgle — in. (mm) 14 (360)
Width — in, {mm) 55.1 (1400} Double — irs. (mm) 10 (250)
* Height —in. (mm) : 68.3 (1735) Lubrication System
Waight, Dry - Ib (kg)... 14558 [BBO3) Qil Pressure at Rated Speed ~ Ib!‘n L) TR - v i (.4 1)
Waight, Wet - b {kq} 15514 (7037) il Pressurae at Low Idie — Ibfin.® (kPa) ... .. 50 {345}
GConter of Gravity Wet : Qil Flow @ Rated Speed galimin {L/min) ... .. 118(450)
From R.F.Q.B. (x axis} —in. {mm) 42.3 {1074) Qil Flow @ Low Idle Speed — gal/min {Limin) . B3 (240)
Above Crankshaft {y axis) — in. (mm) Q.1 (225) Gallery Ol Temperature, Maximum — °F (°C).... . 210 (99}
Right of Crankshaft {z axis) — in. {mm} 0 (0) Cil Pan Capagity: Static High Mark — gt {L) 243 (230}
Mechanlical Limlis . Static Low Mark - gt {L).... w201 (180}

- Thrust Bearing Lead Limit, Gontinuous — I {kN) ceeessrsenaes 1896 (7-1) Total Engine Qil Capacity with Filters — gt (L) . 264 (250)
Thrust Bearing Load Limit, intermittent — b (kN) . 3B44(17.7) Engine Angularity Limits, Fromt Up — Degrees... .. 15 ’
Vertical Load at Rear of Crankshaft, Maximum —1b (kN) ....... 2250 {10.0) Engine Angularity Limits, Frant Down — Degrees ..... .. 156
Static Banding Moment at Rear Face of Block, . * Engine Angularity Limits, Lefi/Right Down ~ Degrees......... 15

_ Maximum — Dt {N-m} 1000 {1356} Crankcase Pressure, Maximut — in. HG (kPa) .......ceevenee. 10 (2.5)
Fuel System Electrical
Fusl Constumption — gal/hr (Lfmir) 909 (5.73)* Battery Capacity, Recommendad (CCA @ 0°F):
Fuel Consumption — I5/hr (kgfhr) 646.3 (293.2) " 24 Volt System, Wam Climate 950
Fuel Spill Rate — galhr {L/min} 129 {8.15) 24 Volt System, Cold Climate 1250
Fuel Spill Heat Rejection — Bti/min (KW)....ccecivvsmeniinnnn. 295 {5.18) Resistance of Starting Circuit Per Starter, Maximum:
Total Fusl Flow — galfhr (Limin} 219.9 (13.9) 24 Volt System — chms 0.002
Fuel Intst Temperature, Maximum — °F {*C) .. ceencenne. 140 {60} Perlormance Data ) S
Fusl Pump Suction, Maximum — in. Hg {kPa) .. . G {20} Altitude Capability — ft {m) 16000 (4572)
Fusl Return Pressurs, Maximum — bin® (kPa}. . 7 (BQ) Manifold Boosi Pressure — in. Hg {kPa).... . 53.3(181)
- Fuel Filter Size, Secondary — MICIOMNS ......cooveeeeeeeemsiismssssonsss. 8 : BMEP - Ib/in.2 (kPa) 222 {15.3)
Fusl Injector — Part Number 23526589 Friction Power:
Couling System Rated Speed — hp (KW) 240 {179)
Hsat Rejection: ’ Part Load Fuel Consumption *
Eng. Coolant @ Aft. Cool Inlet Temp < 135 °F — Biu/min (kA3 . ** © Fuel - galfhr (L'min) ~ 0% Powsr 11.5{0.78)
Eng. Coolant @ Aft. Cool Inlet Temp > 135 °F — Biu/min (KW}, ** 25% Power 26.1 (1.77)
Aftercocter to Coolant @ Aftercacler Temperature 50% Power 49.1(3.10)
< 135 °F - Bta/min {kW) 75% Power 70.3.(4.48)
Aftercooler to Coolant @ Afiercooler Temperature. 100% Power 90.9 {5.73)
> 135 °F — Btw/min (kW) Cartification Information

Englne Radiated Haat — Btwmin (kW).... cerevenrennrs 3000 (53) Coertification Approval Yas T
Coolant Flow, Rated: (Minlmurn 95% of Rated Raqmmd} {CWC) Centification Word Code 5408

Engine Circuit — galmin (m*hn 441 (100) Smoke ~ Bosch Number N/A

Engine Circuit External Restriction ~ b/in2 (KPa).wvw. 8.6 {59) Noise — dB{A) @ 1m 1080 %

Altercooler Circuit — gal/min (m¥hr} 171 {39)

Altercooler Circuit Extemnal Restriction — Ib/in.2 (kPa) ........... 10.4 (72) * Fuel consumption tolaerance of + 5% per DIN IS0 3046 diesel fuel to
Engine Coolant Out Temperature, Maximum — °F {°C) ........... 203 (95) o DIN EN 580 with a minimurn L.H.V. of 42800 kJ/kg (18350)
Aftercoaler Coolant Out Temperaturs, Maximum ~ °F (“C) - 174 (79) 1 Meais Year 2000 Nonroad Emissions Standards: NOy 8.9 gm/hp-hr,
Engina Coolant Temperature, — °F (°C}.... . 180 (71) €O 8.5 gmhp-hr, HC 1.0 gm/p-hr, Particulates 0.40 gm/hp-hr
Engine Coolant Gapacity - qt {L) 218 {206) T Estimated
Thermostat: N/A = Not Applicable

HTC Start to Open — °F (°C) 176 (77) .

HTC Fully Open —°F (°C} 185 (85) ** At ambient conditions of 100°F {and less} the aftercocler

LYC Start to Open — °F (*C} 90 (32) Inlet temperature must not excaed 130°F

'LTC Fully Open - °F (°C) 112 (44) Nate: This englna is able to develop more than continuous power. If

this engine is allowed to cperate at higher than continwous power, even
for short periods of tims, the cooling system must be sized accordingly.
Refer to the standby powar for heat rejectlan, altitude fimitations, and

other performance data.

50 (345) . .
28 (193 Curve No, E4-T165-32-06
50 E1 49% UNCONTROLLED Rav. / Date: 17021100
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Introduction

This publication specifies the type of fuels, lubricants,
filters, and related maintenance intervals required for
most diesel-fueled engines manufactured and
marketed by Detroit Diesel Corporation. For
information on fuels, lubricants, and filters required for
DDC® engines using alternate fuels {other than diesel
fuel}, and other engine products not covered in this
publication, refer to the specific publications for those
engines.

Selection of the proper quality of fuel, lubricating oil
and filters in conjunction with required cil and filter
mainienance is required to achieve the long and
trouble-free service which Detroit Diesel® engines are
designed to provide. Conversely, operation with
improper fuels, lubricants, and filters can degrade
engine performance and may void the manufacturer’s
warranty.

It is Detroit Diesel Corporation policy to build engines
that will operate satisfactorily with fuels and lubricants
generally available in the commercial market, However,
not all fuels and lubricants are adequate. Product
selection should ke based on these requirements and
consultation with a reliable supplier who understands
the equipment and its application.

Lubficating 0il Requirements

Hundreds of commercial oils are marketed today, but
labeling terminclogy differs among suppliers and can
be confusing. Some marketers may claim their
lubricant is suitable for ali makes of diesel engines and
may list the make and typse, including Detroit Diesel, on
their containers. Such claims by themselves are
insufficient as a method of lubricant selection for Detroit
Diesel engines.

The proper lubricating oil for all Detroit Diesel engines
is selected based on SAE (Society of Automoiive
Engineers) Viscosity Grade and API (American
Petroleum Institute) Service Designation. Both of these
properties are displayed in the APl symbol which is
illustrated within the specific requirements. For most
Detroit Diesel engines, the proper lubricant must
possess additional requirements. Refer to the specific
requirements that follow.



Four-Stroke Cycle Engines

Detroit Diesel Series 40, 40E, 50, 55, 60, 638, D700, 2000 and 4000

Lubricant Requirements

AP| Symbol:

SAE Viscosity Grade: 16W-401
AP| Classification; CH-4

Figure 1. APl Symbol: 4-Stroke Cycle Engine Qils

1. At ambient temperatures below -20°C (-4°F) when
sufficient starter spead cannot be achieved with
SAE 15W-40 oils, 5W-XX and 10W-XX cils, where
XX is 30 or 40, may be used to improve startability,
provided they are AP! CH-4 and have
demonstrated field performance in DDC engines.
These olls must possess a HT/HS Viscosity of 3.7
minimum. Ses the section titled “High Temperature
/ High Shear Viscosity” later in this publication.

2. TBN, ASTM D2886, minimum 8.0 recommended for
all engines, required for Series 2000 and Series
4000 engines.

3. Engine cils meeting EMA LRG-1 and Global DHD-1
qualify for il drain extension. See Oil Drain Interval

Table 5 and sections pertaining to these
specifications under Lubricating Oil Selection for
more information.

4. Only AR licensed oils may be used in Detroit Diesel
Engines.

Lubricants meeting these criteria have provided
maximum engine life when used in conjunction with
specified oil drain and filter maintenance schedules.

APl Service Category CH-4 is intended for use with
engines meeting 1998 and later exhaust emission
regulations. Compared to the older APl CG-4
category, the new APl CH-4 engine cils have improved
petrformance in wear protection at higher used oil soot

levels and extended oil drain capability. Lubricants
meeting APl Service category CH-4 are vequired for
use in 1998 and newer engines, and recommended for
use in all Detroit Diesel Series 40™, 40E™, 50°, 55°
607, 638™, D700™, 2000™, and 4000™ engines.

APl CG-4 oils may be used when CH-4 qils are noft
available, however their use may requires a reduction in
oll drain interval of up o 50%, depending upon the
application and the fuel sulfur level. [f oils of lower
performance than APl CH-4 are required, contact DDC
for guidance.

Monograde oils, irespective of API category, should
not be used in on-road applications in any DDC 4-
cycle engines, or in on- or off-road applications in
Seties 40F, 50, or 60 engines. Monograde qils may be
used in Series 2000 and Series 4000 marine, and off-
road and generator applications with closed breather
systems. These cils must mest APl CF or be listed in
DDC Technical Service Bulletin 01-T3-07, “Qils for
Closed Breather Applications.”

When the use of high sulfur fuel (greater than 0.5%
mass sulfur) is unavoidable, higher alkalinity (TBN)
lubricants are recommended. High sulfur fuels require
modification to oil drain intervals. For further
information, refer to the section titled, “The Use of High
Suffur Fuels.”



Two-Stroke Cycle Engines
Detroit Diesel Series 53, 71, 92, 149

Lubricant Requirements

The selection of the comrect engine ol for DDC two-stroke cycle engines is dependent upon the gpplication and
fuel sulfur levels. Listed in Table 1 and listed in Table 2 are the proper engine oils. These tables should be used io
select the proper engine oil.

] ] Recommended Oil Type
Engine Series Fuel Sulfur -
Primary Secondary
53, 71,92 Less than 0.5% 1 2,30rd
All Applications _
0.5101.0% 1# 4
149 Marine Only Less than 0.5% 2o0r3 4
0.5tc1.0% 1# 3#or 4
149 All Less than 0.4% 3 4
Applications,
Except Marine 0.41t01.0% 4 None

# The use of oils under these conditions requires a reduction in oil drain interval. Refer to the sections of this publication
titled, “0il Drain Intervals” and “The Use of High Sulfur Fuel.”

Table 1. DDC Two-Stroke Cycle Engine Requirements

After determining the required oil type for the application and anticipated fust sulfur content, use Table 2 to identify
the type of lubricant required. These are listed in Table 2. The numbers refer 10 notes of explanation provided
beneath the table.

Oil Type 1 2 3 4

API Classification’ CF-2 CF-2 CF-2 CF-2 or LMOA?
Viscosity Grade® 40 40 50° 50°
Sulfated Ash® 1.0% max. 0.8% max. 0.8% max. NS
Alkalinity (ASTM D2896) 7.0 min.” 7.0 min.” 7.0min’ -13.0 min.
Calcium, ppm NS NS 500 max. NS
Zinc, ppm NS® NS? NS® 100 max.
Phosphorous, ppm NS® NS® NS 100 max.

Table 2. Qil Type Specifications




1. Only cils licensed by the American Petroleum
Institute are recommended in Detroit Diesel two-
stroke cycle engines. Licensed oils display the API
Symbol. See Figure 2.

API Symbol:

Figure 2. APl Symbol: 2-Stroke Cycle Engine Oils

2. LMOA = Locomotive Maintenance Officers’
Association

3. For continuous high temperature operation (over
200°F or 94°C Coolant Out), the use of an SAE
grade 50 lubricant in DDC two-stroke cycle Series
83, 71, and 92 engines is required. SAE grade 50
lubricants are alse required for all Series 149 engines
where ambient temperatures are above 95°F (35°C).

4. At ambient temperatures below freezing {32°F or
0°C} sufficient starter cranking speed may not be
achieved to start the engine with SAE 40 grade oils.
Where starting aids are not available or at very cold
temperatures {O to -25°F or -18 10 -32°C) even if
starting aids are available, the use of multigrade SAE
15W-40 or monograde SAE 30 lubricants will
improve startability. These Iubricants must possess
a High Temperature - High Shear Rate Viscosity
(measured by ASTM D 4741 or equivaient) of 3.70
¢P minimum. These oils must be replaced with
monograde SAE 40 lubricants as soon as
ambient conditions permit. Do not use
multigrade or SAE 30 grade lubricants in two-
stroke cycle marine engines under any
circumstances.

5. At fower ambient temperatures where sufficient
starter cranking speed may not be achieved to start
the engine with SAE 50 grade oils, SAE 40 grade
oils may e used. SAE 50 grade cils are not
recommended below 45°F ambient. Do not use
multigrade or SAE 30 grade lubricants in
Series 149 engines under any circumstances.

8. Sulfated Ash to be determined by ASTM D874. NS
= Not Specified

7. Engine ofis with Alkalinity betwsen 6.5 and 7.0 may
be used with demonstration of satisfactory
performance and review by Detroit Diesel.

8. Not Specified, 700 ppm minimum recommended

Lubricants meeting these criteria have provided
maximum engine life when used in conjunction with
recommended oil drain and filter maintenance
schedules.

Military specified oils (Mil-L-2104 suffixes A through
G} should not be used in commercial DDC two-stroke
cycle engines unless they are AFI CF-2 licensed,
Engine oils meeting military specification Mil-L.-2104 are
intended for use in military engines. Due to the specific
operating and iife cycle requirements of military
engines, the oils for these engines tend to be
specialized toward that application. Refer to a later
section titled Military Engine Qil Requirements.

A more detailed description of each of these
selection criteria may be found in further sections of this
publication.



Lubricating Oil Selection Criteria
Closed Breather Applications

In some applications, such as marine and power
generation, engine crankcase vapors are routed into
the air intake system. Some multigrade engine oil
formulations have a tendency to generate vapors that
condense on turbocharger and intercooler
components adversely affecting the operation of the
engine. The volume and composition of these vapors
are dependent on the oil formulation. Monograde oils
tend not 1o make these deposits.

A laboratory test, MTV 5040, has been found
effective in predicting vaporization tendencies. The test
was developed by MTU and has a passing limit of 110
mg. Since this performance test is not included as part
of an APt Service Category, olls meeting this
requirement are listed separately in Jechnical Service
Bulletin 01-T8-07 titled, “Qils for Closed Breather
Applications.”

EMA LRG-1

The Engine Manufacturers’ Association has developed
a fubricant Recommended Guideline (LRG-1), which
supports AP CH-4. This guideline was developed to
assist in identifying engine cils with more restrictive
testing protocol than supported in APl CH-4. Engine
0Oils that meet both EMA LRG-1 and APl CH-4 are
preferred and should be the primary selection criteria.

Gilobal DHD-1 Specification

Engine and equipment manufacturers from the United
States, Europe, and Japan have jointly developed a
global heavy duty diesel engine oil specification
designated “Global DHD-1.” Qils meeting this
specification provide premium performance beyond
APl CH-4, and are recommended by Detroit Diesel for
use in all 4-cycie engine products throughout the
world. Engine oils meeting Global DHD-1 and EMA
LRG-1 will permit extension of oil drain intervals 50%
heyond those listed in Table 3.

SAE Viscosity Grade

Viscosity is a measure of an oil’s ability to flow at
various temperatures. The SAE Viscosity Grade
system is defined in SAE Standard J300 that
designates a viscosity range with a grade number.
Lubricants with two grade numbers separated by a
“W,” such as 16W-40, are classified as multigrade,
while those with a single number are monograde. The
higher the number, the higher the viscosity.

The kinematic viscosity ranges with the associated
SAE viscosity grade are listed in Table 3. This
information is taken from SAE Standard J300 {Dec99)
and is important in selecting the best viscosity grade
for the anticipated temperature range. !t should be
used only as a guideling, since actual operating
conditions of the engine may determine the lowest
practical temperature at which an engine will start and
operate. Note that grades designated with a “W" are
required to meet both fow temperature and high
temperature viscosity requirements.



SAE Viscosity (cP) at Temp. (°C), Max. Viscosity {cSt) High Temperature
Viscosity | Cranking Pumping ASTM DA445t100°C | i Shear Rate Visc.
Grade ASTM D 5293 ASTM D 4684 Nin Max. @ 150°C & 105 sec.
ow 6200 at -35 60,000 at -40 3.8 — —
5W 6600 at -30 60,000 at -35 3.8 — —
10W 7000 at -25 60,000 at -30 44 — —
15W 7000 at -20 60,000 &t -25 5.6 — —
20W 9500 at -15 60,000 at -20 5.6 — —
05W 13,000 at -10 60,000 at -15 9.3 — -
20 5.6 0.3 >26
30 9.3 12.5 529
40 125 16.3 >3.7
50 16.3 21.9 >3.7
60 21.9 26.1 537

Table 3. SAE Viscosity Grades for Engine Oils

High Temperature / High Shear Viscosity

Unlike Kinematic Viscosity, High Temperature / High
Shear (HT/HS) Viscosity is measured under conditions
similar to those of an operating engine. The test is
conducted at 150°C under shear stress conditions
similar to very thin fim lubrication areas such as found
at the piston ring-to-cylinder wall interface.  The value
obhtained from this test provides an indication of
temporary shear stability of the viscosity index improver
used in multigrade oils. In 15W-40 grade dils a High
Temperaiure/High Shear viscosity below 3.7 centipoise
(cP) indicates that the oil wili not perform as a 40 grade
oil at engine operating conditions.

API Service Classification

The American Petroleum institute (API) has established
a means of classifying lubricant performance suitable
for different types of engines and types of service.
Each performance classification is substantiated
through engine testing. To differentiate the
performance requirements of two and four stroke
diesel engines, a suffix of “-2” or “-4” is used in newer
diesel engine categories. Categories without a suffix
may be used in either engine type under certain
operating conditions, for example, with high sulfur fuel.

Engine oils intended for gasoline engines begin with
"3, while those intended for diesel engines begin with
"C". When both “S”" and “C” categories are used, the
category listed first identifies the primary intended
usage of the oil.

The higher performance or quality for diesel engines
includes API CF, CF-2, CG-4 and CH-4. Detroit Diesel
does not recommend the use of older and lower
performance classifications such as APl CF-4, CE, CD,
CC, CB, and CA due to the discontinuance of the
gualitying tests.

When multiple APl Service Classifications are used,
make sure that the classification specified by Detroit
Diesel Corporation is among those listed. Oils
designated SG or SH are intended for passenger car
applications. Qils without these designations are
preferred in Detroit Diesel engines.

API Symbol

Lubricant marketers have adopted a uniform method
of displaying the SAE viscosity and APt service
classification on preduct containers and in produc
literature. The three- segment “donut” contains the*
SAE grade number in the center and the AP service in
the top segment. The lower segment is used to



designate energy-conserving status for gasoline
engines and has no significance for diesel engine use.

A marketer is required to license his oil with AP} in
order to display the symbeol. Be aware that some
marketers may indicate their preducts “mest” AP
requirements. This is not adequate. Although the
licensing process does not guarantee good ail
performance, the marketer must be able to produce
support data and follow established testing guidelines
1o substantiate that the service classification is met.
Only oifs licensed by API should be used in Detroit
Diesel engines. A directory of AP ficensees is available
at the APl website. See section titled “Supplemental
Information” for details.

Purchasing Engine Oil

To assure continuing quelity of engine oil purchased in
butk quantities, procurement specifications should
include a requirement that the supplier follow APf

ecommended Practice 1525 for handling bulk engine

ils. This voluntary practice contains guidelines for
quality contral fracking within the supplier's process. In
addition, customers are advised to obtain a control
sample prior 1o any actual receipts to which future
shipments may be compared.

Sulfated Ash and Total Base Number

Sulfated ash is a lubricant property measured by a
laboratory test (ASTM D 874) to determine the potential
for formation of metallic ash. The ash residue is related
to the oil's additive composition and is significant in
predicting lubricants which may cause valve distress,
cylinder kit scuffing, or exhaust catalyst plugging under
certain eperating conditions. Sulfated ash is related to
Total Base Number (TBN), which measures an oil's
alkalinity and ability to neutralize acid using a laboratory
test (ASTM D 2896 or D 4739). As TBN increases,
sulfated ash also increases to where lubricants with
TBN's above 10 will likely have sulfated ash contents
above 1.0% mass.

Total Base Number is important to deposit control in
four-stroke cycle diesel engines and fo neufralize the
effects of high suifur fuel in all diesel engines. When the
use of a high ash cil is required, such as with high

ulfur fuel, the cil selected should have the highest TBN
ij 2896) to Ash (D 874) ratio possible. For example,
an off with a TBN of 10 and an Ash of 1.2% mass is
less desirable than an of with the same TBN and 1.0%
Ash. Also refer to section titled “Oil Change Intervals.”

Universal Qils

Universal Qils are designed for use with both gascline
and diesel engines and provide an operational
convenience in mixed engine fleets. These products
are identified with combination API category
designations such as SJ/CF or CG-4/SH. Although
such products can be used in Detroit Diesel engines
(provided they satisfy all Detroit Diese! requirements),
their use is not as desirable as Iubricants formulated
specifically for diesel engines and having AP CF-2 or
CG-4 / CH-4 designations. When selecting a universal
oil, select one with the “C” category first as this should
be primarily intended for diesel service.

Synthetic Oils

Synthetic cils may be used in Detroit Diesel engines,
provided they are API licensed and meet the
performance and chemical requirements outlined in
this publication. Synihetic oils are formulated with
special base cils that offer improved low temperature
flow properties and high temperature oxidation
resistance. Due to their increased cost, marketers of
synthetic oils often promote extended oil drain intervals.
Such claims must be accompanied with proof of
performance at the drain interval being considered.
Refer to the section titled “Extending Oil Drain
Intervals.” Although synthetic oils are generally capable
of extended cil drains, there are no industry
specifications, i.e. APl categories, which provide
verification of such performance.

Today's “synthetic” oils may include a variety of base
oils, as well as combinations of base qils. Some oils
are also referred to as “semi-synthetic” oils. They may
be marketed in viscosity grades different than those
recommended in this publication. It is important to
review data supporting their performance to assure
that the oil meets their intended use. Only synthetic oils
which do not contain viscosity improver additives may
be used in Detroit Diesel two-stroke cycle engines.

Low Zinc, High TBN Industrial Diesel Lubricants
{Oil Type 4 for Two-Stroke Cycle Engines)

The petroleurn industry markets specialty lubricants for
diesel engines which are characterized by their high
TBN and the absence of magnesium and zinc in their
composition. These lubricants take into consideration
the unique environments and operational
characteristics of marine propulsion and railroad



locomotive applications. Consequently, they are
formulated quite differently from the types of Iubricants
specified by Detroit Diesel.

Marine and railroad Iubricants are recommended for
use in Series 149 and other DDC two-stroke cycle
engines where fuel sulfur content exceeds 0.5%.
These oils may also be selected for use when one of
the following situations exists:

B They are required in other equipment and only a
single engine lubricant can be inventoried.

B Where there is a risk of resulting exhaust valve
distress with conventional high ash oil.

Selection should be based cn demenstrated
satisfactory field performance in Detroit Diesel engines
as provided by the cil supplier. These oils are not
recommended for use in DDC 4-cycle engines,
unless APl licensed as CH-4.

The Use of Supplemental Additives

Lubricants meeting the Detroit Diesel specifications
outlined in this publication contain a carefully balanced
additive treatment. The use of supplemental additives,
such as break-in oils, top ols, graphitizers and friction-
reducing compounds, in these fully formulated
lubricants are not necessary and can upset the oil's
formulation, causing a deterioration in performance.
These supplemental additives may be marketed as
either oil treaiments or engine treatments and shoulid
not be used in Detroit Digsel engines. Their use will not
void your Detroit Diesel Corporation product warranty;
however, engine damage resulting from the use of such
materials is not covered. The use of such additives is
at the customer’s risk. Detroit Diesel will not provide
statements relative to their use beyond this publication.

Lubricant Selection Qutside North America

Engine Oils meeting EMA LRG-1 and Global DHD-1
are preferred for all DDC 4-¢cycle engines worldwide
and permit extended oil drain intervals as listed in Table
5. If these lubricants are not available, lubricants
meeting European ACEA E2-96, E3-96, or E5-99 and
APl CG-4 or CH-4 may be used at the cil drain
intervais shown in Table 5. Oils of lower performance
may only be used at a 50% oil drain interval reduction.

Qils meeting APl CF may be used in DDC 2-cycle
products, provided they also meet military specification
Mil-L-2104 F.

Contact Detroit Diesel Corporation for further
guidance.

Military Engine Oil Requirements

For mifitary engine applications worldwide an engine oll
mesting the latest military specification SAE J 2357
{MIL-PRF-2104G), is required. While other branches of
the military may have similar engine ol specifications,
only qils meeting this specification should be used in
DDC engines.

Waste Oil Disposal and Re-refined Oils

A CAUTION:

To avoid injury from contact with the
contaminants in used engine oil, wear
protective gloves and apron.

With over one billion gallons of waste oil generated
annually in the U.S. alone, disposal of waste oil has
become a sericus envirocnmental concern. Rerefining
waste oils provides an envircnmentally viable way of
handling this material. Several states have established
collection and recycling programs. A few states have
also designated used oil as a hazardous waste
requiring special handling and disposal. Detroit Diesel
favors the recycling of waste ¢l and pemits the use of
rerefined oils in all engine product lines, provided the
rerefined oil meets the SAE Viscosity and API
specifications previously mentionad.

Several processes are used to rerefine ofl. The only
true rerefining process is one which treats the used oil
as a crude oil, subjecting it to the same refinery
processes normally used for geological crude, such as
dehydration, vacuum distillation, and hydrogenation.
Waste oil provides a more ¢ensistent feedstock,
compared to the geological crudes that a refinery
typically processes. As a result, the finished oll should
alsc be consistent in properties and quality.
Unfortunately, this is not the norm. It is the
inconsistencies of the processing and product quality
which make most users reluctant to utilize rerefined
products.

Consideration for the disposal of waste oil should
begin when negotiating the purchase of new oil. Oi
supplier selection criteria should include a proposal for
handing waste oil. It is important to know exactly how




the oil will be disposed of, since it is the generator, not
the hauler, that is ultimately responsible for its proper
disposal.

Brand Name Approved Lubricants

Detroit Diesel does not maintain a list of brand name
approved products. All lubricants which meet the
gualifications listed in this publication will provide
satisfactory performance when used in conjunction
with the il drain and filter requirements. 7o ensure the
selected lubricant meets these qualifications, the
customer should verify the candidate oil's current AP
license number.  Although the lubricant supplier should

be able to supply this information, it may also be
obtained from other sources, Refer to section titled
“Supplemental Information.”

Typical Properties

Listed in Table 4 are the typical chemical and physical
properties of a lubricant meeting Detroit Diesel
requirements in normal applications. Exceptions to
these requirements were noted in previous sections.
This table is for information purposes only. It should
neither be construed as being a specification, nor used
alone in selection of an engine lubricant.

Engine Type 2-Cycle 4-Stroke Cycle
Viscosity Grade 30 40 50 15W-40 10W-30
API Service CF-2 CF-2 CF-2 CF-4/CG-4/CH-4 CH-4
Viscosity,
Kinematic, cSt:
40°C 100 - 120 130 - 150 200 - 230 95 -116 75-85
100°C 93-125 125-16.3 16.3-219 125-16.3 93-125
HT/HS, cP 150°C — — — 3.7 min. 3.7minHD |
3.5 min. LD
Viscosity Index 95 95 95 130 130
Pour Point °C, Max. -18 -15 -10 -23 -30
Flash Point °C, Min. 220 225 230 215 205
Sulfated Agh, % mass — 1.0 Max, — 2.0 Max. 2.0 Max.
Total Base Number — 7.0-100 — Above 8 Above 8
ASTM D 2896
Zinc, ppm — Above 700 — Above 1000 Above 1000

Table 4. Typical Properties of a DDC-Recommended Engine Oil




Additional Information

The Engine Manufaciurers' Association publishes the
EMA Lubricating Oils DataBook, which contains
information on several hundred engine oils. The data in
the DataBook is provided by oil companies in response
{0 a questionnaire. Information includes viscosity
grade, API category, ash content, and other useful
engine oil properties. it may be obtained directly from
EMA. Refer to section titled “Supplemental
Information.”

Oil Change Intervals

During use, engine lubricating oil undergoes
deterioration from combustion by-producis and
contamination by the engine. Certain components in a
lubricant additive package are designed to deplete with
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use. For this reason, regardless of the oil formulation,
regular oil drain intervals are required. These intervals
may vary in length, depending on engine operation, fuel
quality, and lubricant quality. Generally, shorter il drain
intervais extend engine life through prompt
replenishment of the protection qualities in the
lubricant. Conversely, extending oil drain intervals
beyond the useful life of the lubricant can significantly
reduce engine life.

The oil drain intervals listed in Table 5 {(normal
operation with low sulfur fuef) and the oii change
intervals listed in Table 8 (hormal operation with high
sulfur fuel) should be considered maximum and
should not be exceeded. If the fuel used does not
meet all the properties listed in Table 11 titled, “Diesel
Fuel Specification Table,” the cil drain intervals listed in
Table 8 apply. Always install new engine il filters when
the oil is changed.



Service Application

Engine Series

Oll Drain Interval

Highway Truck & Motor Goach 40 12,000 Miles (19,200 km)
50, 55, 80, 71, 92 15,000 Miles (24,000 km)

Highway Truck 638 9,000 Miles (24,000 km)

City Transit Coaches# 40 12,000 Miles {19,200 kmy}

50, 53, 60, 71 & 92

6,000 Miles (3,600 km}
300 hours or 3 months*

Fire Fighting / Crash Rescue Vehicies

80, 60

8000 Miles (9,600 kmj,
300 hours, or 1 year®

Pick-up & Delivery

40, 40E, 50, 53, 71

12,000 Miles (13,000 km)

638 6,000 Miles {2,800 km}
Stop & Go, Short Trip 50 6,000 Miles (9,600 km}
Construction / Industrial, 40, 4CE 450 Hours or 1 Year*
Agricultural and Continuous Marine 50/60 250 Hours or 1 Year*
SUN / D700 250 Hours or 1 Year™+
2000 / 4000 500 Hours or 1 Year*+
148 300 Hours or 1 Year*
53,71 &2 150 Hours or 1 Year*
Marine, Pleasurecraft 60 / MD700 250 Hours of 1 Year*
and Commercial 2000 / 4000 250 Hours or 1 Year*+
149 300 Hours or 1 Year*
A3, 71 & 92 150 Hours or 1 Year*
Stationary Electrical 40 450 Hours or 1 Year*
Generator Units, 2000 500 Hours or 1 Year*
Standby 4000 500 Hours or 1 Year*+
B0 250 Hours or 3 Months*
53,580,60, 71,92 & 149 150 Hours or 1 Year*
Stationary Electrical 40 450 Hours or 8 Months*
Generator Units, 2000 500 Hours of 1 Year*+
Prime or Continuous 4000 500 Hours or 1 Year*+

50, 563,60, 71,92 & 149

300 Hours or 3 Months™

* Whichever comes first.

+ Change ofl fiters every 250 hours maximum, and service the centrifugal filter based on filtter cake thickness. See the Cperator's Guide for

further details,

'Hote: Cil drain intervals may be increased 50% with the use of ol mesting EMA LRG-1 and Global DHD-1. Increasad fiter capacity may be

requirsd. See “Extencing Cil Drain Intervals” for additional information.
Table 5. Maximum Allowable Oil Drain Intervals (Normal Operation with Low Sulfur Fuel)
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Oil Drain Intervals for 1998 and Newer Series 50
and Series 60 On-Highway Engines

Beginning in 1298, more stringent exhaust emission
requirements were implemented for en-highway
engines. To meet these requirements, engine fuel
injection timing has been changed, resulting in higher
rates of socot accumulation in the engine cils. The new
APl CH-4 engine oils have been formulated to handle
these higher soot concentrations by providing improved
dispersency and wear protection. While it is anticipated
that these new dils provide the capability of maintaining
the ail drain intervals listed in Table 5 and listed in Table 8,
certain applications may involve engine operation which
require an adjustment to oil drain intervals.

Adjusted oil drain intervals will depend on the
engine’s rate of soot production and the engine oil's
capability to protect the engine. In some cases, it wil
be necessary toc shorten oil drain intervals from the
baseline oil drains, while in others, it may be possible to
operate at the maximum oil drain intervals listed in
Table 5. Soot accumulations in the engine oil
exceeding the capability of the oil formulation can result
in increased wear and reduced engine durability. DDC
recommends used ol analysis to detemmine the proper
oil drain interval for these engines and oils. The ail
analysis properties and fimits listed in Table 6 should be
considered when establishing oil drain intervals for
these engines.

Used Oil Property Test Method Limit -
Soot TGA (E1131Y 3% max,

Kinematic Viscosity ASTM D445 25 ¢St max. @ 100°C
Iron ASTM 51856 150 ppm

Table 6. 1998 and Newer On-Road Series 50/60 Engine Used Qil Drain Limits

Extending Oil Drain Intervals

Changing engine oil and fitters at regular recormmended
intervals removes contarminants in the oll and filter and
replenishes expendable oil performance additives. The
extension of cil change intervals necessitates that an
engine can tolerate increased levels of contaminants
such as soot, dirt, wear metals, fuel residues, and
water. Extending ail filier change intervals requires that
filtters have sufficient increased capacity to continue
collecting these contaminants at a sufficient rate to
protect the engine. The enging oils must be formulated
with additives capable of extended performance for
wear and oxidation, dispersency and detergency, and
fiterability.

While the extension of oil drain intervals can provide
owners and operators of diesel-powered equipment a
cost savings in materials {oil and fitters}, maintenance-
refated downtime, and waste disposal, there can be a
significant reduction of engine life to overhaul. Most
currently marketed engine cils and filters are not
designed to operate at extended service intervals.
These products meet performance requirements of
standardized industry tests that are intended to predict
actual engine operation under the conditions of
standard service intervals.
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While some oil companies promote engine lubricants
with a claimed longer useful life, Detroit Diesel
Corporation does not recommend the extension of oii
drain intervals beyond the Maximum Allowable Periods
listed in Table 5 unless the oil meets Global DHD-1 anc
EMA | RG-1. These engine oils are formulated to higher
performance requirements and may be used at oi
drain intervals 50% higher than the intervals listed ir
Table 5. Additicnal oil fiiter capacity is required fol
Series 4000 engines.

If oil and filter change interval extension beyond 50%
is pursued, the following criteria will help to minimize
the detriment to performance and engine life. DDC
recommends that oil and filter change intervals not io¢
extended at anytime beyond the used cil analysis limits
listed in Table 8, “Single Sample Used Qil Analysis
Warmning Limits.”

1. A rigorous maintenance program which includes
used oil sampiing, close adherence to maintenanct
schedules, and consistent make-up oll additions
DDC POWER Trac® used oil analysis kits with TBN
P/N 23520989, or equivalent is recommended i
determining the proper oil drain interval.

. Duty cycle severity no greater than defined as 60%
maximum load factor, based on fuel consumptior
and a 40% maximum operating time at idlin:
conditions.



3.The oil and filters should have field test
demonstrated performance. Depending on the
engine and application, the field test should be
conducted at drain intervals at least 30% higher than
the intended target for a duration of 500,000 miles
or 5,000 hours.

. The oil and filter suppliers should have a written
policy regarding extended service intervals beyond
manufacturer recommendations. This policy should
clearly state the requirements to be met by the
customer and warranty support for early engine
wearout resulting from the use of their product in
extended service.

The decisicn to extend oil and filker change intervals
heyond those recommended rests with the customers,
the cil, and il fitter suppliers. Extending oil drain
interval will not void the DDC product warranty. In the

event of engine failure or premature wearout when
running extended olil and filter change intervals, a
determination will be made as to the extent,if any, that
DDC werkmanship and materials were responsible. If
DDC determines that the failure or early wearout is
related to workmanship or materials, warranty
coverage of the repairs will apply. If the engine fails or
wears out within the DDC engine warranty period and
this is determined to be a result of extending oil drain
intervals, any claim for reimbursement of expenses
under the terms of the engine warranty will be denied.

The Use of High Sulfur Fuels

Although diesel fuels containing more than 0.5% sulfur
are considered high sulfur fuels, piston ring wear
studies have shown that the combustion of fuels
containing more than 0.3% sulfur significantly increases
ring face wear rates. See Figure 3.

! EFFECT OF SULFUR IN FUEL ON ENGINE LIFE
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Figure 3. Effect of Sulfur in Fuel on Engine Life

High fuel sulfur forms acids during combustion,
particularly during idling and low temperature
operation. The best defense against the effects of acid
formation is to shorten oil drain intervals. The proper
drain interval may be determined by oil analysis or by
using the drain intervals listed in Table 7. A reduction in
TBN (ASTM D 4739} to one-third of the initial value
provides a general drain interval guideline. Marine fuels
identified as meeting ASTM D260Q, Specification for
Marine Fuslfs, should not be used in Detroit Diesel
engines due to the high sulfur contents and boiling
tanges permitted.
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Should it be determined that the oil drain interval is
unaccepiably short, the selection of a ubricant with a
Total Base Number (TBN per ASTM D 2886} above 10
may be appropriate. Experience has shown, however,
that a higher TBN oil with a longer oil change interval is
not as effective in protecting the engine from wear.
Use the intervals listed in Table 7 until the best practical
oil drain interval can be established by ol analysis.
Used oil TBN may be determined with DDC POWER
Trac, P/N 23520989.



Service Application

Engine Series

Oll Drain interval
New Qil TBN above 10

Highway Truck & Motor Coach

40, 40E, 50, 55, 60, 71 & 92

10,000 Miles (16,000 km)

Highway Truck

638

8,000 Miles (9,600 km)

City Transit Coaches

40, 40E, 50, 55, 60, 71 & 92

4,000 Miles (6,400 km)
or 3 Months Maximum®

Fire Fighting / Crash Rescue Vehicles

50, 60

200 Hours, 4,000 Miles,
(6,400 kmj, or 6 Months*

Pick-up & Delivery,

40, 40E, 80, 53, 60, 71 & 92

$,000 Miles (12,500 kmj)

638 4,000 Miles (6,400 km)

Construction / Industrial, Agricultural 40 200 Hours or 6 Menths*
and Continuous Marine

50, 60, SUN, D700 100 Hours or 6 Months*

2000, 4000 250 Hours o 1 Year”
149 300 Hours or 1 Year*
53,71 &92 150 Hours or 1 Year*

Marine, Pleasurecraft
and Commercial

60, MD700, 2000, 4000

150 Hours or 1 Year®

149 300 Hours or 1 Year*
53,71 &92 150 Hours or 1 Year*
Stationary Electrical Generator 2000, 4000 150 Hours or 1 Year*

Units, Standby

40, 50, 53, 60, 71, 92 & 149

150 Hours or 6 Months

Stationary Electrical Generator
Units, Prime or Continuous

40

250 Hours or 4 Months*

50, 60, 71,92 & 149

150 Hours or 3 Monthg*

2000, 4000

200 Hours or 1 Year*

* Whichever comes first
These drain intervals are to used for all engines and applications where the fuel used does not meet the

recommended properties shown in Table 5.

Table 7. Maximum Allowable Qil Drain Intervals when Using a Fuel not Meeting DDC Recommendationd

Listed in Table 9, or Sulfur Above 0.5% (Use oil analysis to determine optimum drain interval)
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Used Lubricating Oil Analysis

Detroit Diesel's POWER Trac® used oil analysis
program is recommended for monitoring crankcase oil
in all engines. Oil analysis consists of a series of
laboratory tests conducted on the engine lubricant.
Most tests reveal conditions of the engine, while some
indicate the condition of the Iubricant. The “Warning
Limiis” listed in Table 8 show what each test evaluates.
Since an oil analysis cannot completely assess the
lubricating oif for continued service, it should not be
used to extend oil drain intervals. An oil analysis
program with regular sampling is recommended, and
the ail should be changed immediately if contamination
is present in concentrations exceeding the warning
limits listed in Table 8.

These limits are provided for guidance for a single
sample analysis. It should never be concluded that the
engine is worn out based on a single measurement
that exceeds the warning level. Imminent engine

earout can only be determined through a continuous

il analysis program wherein the change in data or
deviation from baseline data can be used to interpret
the condition of engine parts. Confirmation for
necessity of engine overhaul should be based upon
operational data (for example, increasing oil
consumption and crankcase pressure) and physical
inspection of parts.
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Diesel Fuel
Quality and Selection

The quality of fuel used is a very important factor in
obtaining satisfactory engine performance, long engine
life, and acceptable exhaust emission levels. Detroit
Diesel engines are designed to operate on most diesel
fuels marksted today. In general, fuels mesting the
properties listed in Takle 9 are recommended for
satisfactory performance. Many fuels marketed today
are claimed o meet ASTM Designation D 975. This
specification is inadeguate in defining the fuel quality
necessary for modern low emission diesel engines.
For optimum engine operation and maximum service
life, diesel fusls meeting the property reguirements
listed in Table 9, or the properties of EMA FQP-1aor b
are recommended for use.



ASTM or DIN Condition
Characteristic Test Method Measured Two Cycle Four Cycle
Engine Series | 53,71,92 ’ 149 40, 50, 60 55 2000, 4000
Viscosity D445 Engine & Ol
DIN 51562
Kv100G, cSt. min. 125 18.0 12.5 125 10.0
SAE 40 SAE S0 | SAE 15W-40 | SAE 15W-40 | SAE 15W-40
Kv100G, ¢St., max. 16.3 220 16.3 {25.07) 16.3 (25.0") 200
SAFE 40 SAE S0 | SAE15W-40 | SAE 15W-40 | SAE 15W-40
Soaot, %, max. E1131 or LEM? Engine 0.8 0.8 15 1.5 1.0
Combustion 3.0r
Pentane D83 Engine 1.0 1.0 1.0 2.0 2.5
Insolubles, max. DIN 51365 Combustion IN/AY
Total Base il
Number,
min. D4739 1.0 0or 1/3 New QF
min. D2896 2.0 or 1/3 New Qil* 50% of new
180 3771 ol valus
Glycol D28e2 Engine Negative
max. DiN 51375
Water D744 Engine 0.3%
max.
Fuel Dilution D3524 Engine 2.5% 5% for
max. Series 2000
2.5% for
Serigs 4000
Flash Point COC °C Doz Engine & Qil Not Specified 180
min. 150 2502
Metals, ppm*
Iron, max. D5185 Engine Wear 150 {2507 35 180 200 30
Copper, max. Dh185 Engine Wear 25 25 30 20 30
Lead, max. D5185 Engine Waar / 10 10 30 40 20
Oil Comrosion
1. With APl CH-4 il

2.

3.

LEM™ is a patented soot measurermnent process by Analysts, Inc. Infrared spectroscopy may also be used, provided it is
calibrated o be equivalant to TGA.

Whichever is higher

4. These are general limits. Wear metals imits must be determined for specific application and oil used,

5. Marine engines only

NOTE: These limits are intended as guidance when a single ¢il sample is tested and are based on the normal oil
drain intervals listed in Table 5. Actual limits are dependent on engine, application, drain interval and oil type. Refer
to DDC Publication 7SE 328 for determining warning limits specific to your application.

Table 8. Single Sample Used QOil Analysis Warning Limits
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Test Method On-road Off-road
Property ASTM 1SO No. 1 No. 2
APl Gravity, @ 60°F D287
Minimum 40 34 33
Maximum 44 38 43
Specific Gravity, g/ml @ 60°F D 1298 3675
Minimum 0.806 0.835 0.810
Maxdmum 0.825 0.855 0.860
Flash Paint, <C, Minimum DO3 271¢ 38 52 Note 1
Viscosity, Kinematic ¢St @ 40°C D 445 3104 1.3 1.8 1.3
Minimum 2.4 4.1 45
Maximum
Sulfur, wit% Maxdimum D 2622 EN 24260 0.05 0.05 0.4
Cloud Point D 2500 Note 2
Fitter Plugging Point 04359 309 Note 3
Cetane No., Minimum DB13 5165 45 45 45
Cetane Index, Minimum D 4737 4264 40 40 40
Distillation % Vol. Recovery, °F (°C) D 86 3405
IBE, Typical 350(177) 375 (191) 320 (160) - 392 (200)
10%, Typical 385 (196) 430 (221)
T 50%, Typical 425 (218) 510 (256) 437 {225} - 527 (275)
90%, Maximum 500 (260} 625 (329) 626 (330)
95% Maximum 550 (288) 671 {355) 680 (360)
Recovered Volume, % Minimum 98 98 a8
Water, % Maximum (Note 4) D 2709 0.02 0.02 0.02
Sediment > 1 pm, mg/L Maximum D2276 or 10 10 10
D5452

Total Contamination, mg/kg Maximum CIN 51419 24 24 24
Ash, % mass Maximum D 482 6245 0.01 C.01 0.01
Carbon Residue, on 10%, % mass D 524 10370 0.15 0.35 0.3
Copper Corrosion, Maximum D130 2160 No. 3a No. 3a No. 3a
Accelerated Storage Stability D 2274

mg/L, Maximum 15 15 15
Dupont Pad Test, Reflectance, De468

at 150°C, Mirimurn 70 70 70
Heat Content, Net, BTU/gal D4868 125,000 - 128,500 126,600 - 131,500

127,300 130,800

Lubricity

Load, gms, Minimum D078 3100 3100 3100

Wear Scar, um, Maximum DB0BS 460 460 480

Table 9. Diesel Fuel Specification Table

Note 1 The flash point temperature is a safety related property which must be established according to applicable local recuirerments.
So’{e 2: The cloud point should be 10°F (6°C) below the lowest expacted fuel temperature to prevent clogging of fuel fitkers by weax crystals.

ote 3: The Fitter Plugging Peint terperature should equal to or below the lowest expected fuel temperature.

ote 4: No free water visible

Note 5; Transit Coach engines are emission certified on either No. 1 or No. 2 fusl. To maintain emission compliance, only the correct certified

fuel should be used.

Note 6: When prelonged idiing perieds or cold weather congditions bslow 32°F {0°C)  are encountered, the use of 1-D fuel is recommencded,
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Fuel Lubricity

Some fuels, such as those containing kerosene and jet
fuel, and some low sulfur fuels have characteristics
which may cause operational concerns in some fuel
injection systemns. To assure trouble-free operation it is
recommended that all fuels used in DDC engines meet
the minimum lubricity requirements listed in Table 9.
Fuels not meeting the lubricity requirements may be
additized to mest them.

Biodiesel Fuels

Bicdiesel fuel is broadly defined in ASTM specification
PS 121. Howsver, this specification does not restrict
feedstock types, nor dees it include all the properties
necessary to assure trouble-free operation. Detroit
Diesel permits the use of biodiesel derived from virgin
soy methyl ester and rapeseed methyl ester when
blended up to 20% maximum in diese! fuel. Use of
recycled feedstocks is not recommended. The
resulting mixture must meet the fuel properties listed in
Table 9.

Although such blends purport to reduce exhaust
emission particulates, they increase engine exhaust
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nifrogen oxides content. They also tend to have poorer
thermal stability and may deteriorate engine cil TBN
more rapidly than wholly petroleum-based diesel fuels.
Little long-term use data exists, but concerns from
combustion deposits, fuel injection system durability,
and accelerated engine oil degradation warrant a
cauticus approach when considering the use of
bicdiesel. Use of these fuels may require a reduction in
ofl drain interval. Failures attributed to the use of
biodiesel fuel or blends of biodiese! will not be covered
by the Detroit Diesel preduct warranty.

Other Fuels

In addition to the diesel fuels listed in Table 9,
customers have used other fuels successtully, including
fuels marketed as premium diesel fuels, kerosene-
based jet fuels, and other fuels listed in Table 10.
These fuels have provided economic and availability
advantages for some applications, particularly where
No. 1 type fuels are required. Since these fuels do no;
meet all the fuel property requirements in Table 9‘
successful operating experience must exist. Fual type
specifications and applications are listed in Table 11.



Property Jet A/A-1 D 1655 JP-5 JP-8# CONUS DF-1 | CONUS DF-2 OGONUS DF-2
AP Gravity, @ 60°F 44.3 411 45.68 423 34.2 385
Rash Poirt, °C 38 62 45 a0 74 70
Viscosity, Kin., ¢St @ 40°C — 15 1.2 1.6 2.8 30
Cloud Point *C -40 -46 -47 -41 -12 -19
Sulfur, % mass 0.3 Max. 0.4 Max, 0.4 Max. 0.05 Max. 0.05 Max. 0.3 Max.
Cetane Number — 42 45 44 47 49
Distillation % Vol. Rec., *C
IBP — 180 157 174 190 176
10% Typical 205 191 175 196 222 219
50% Typical Report 215 200 219 265 365
80% Max. Report 242 236 246 313 31
Final Boiling Point, Max. Temp. 300
Heat Content, Btu/gal., Net 123,608 125,270 123,069 125,960 131,207 127,820
# JP8 + 100 is not recommended in equipment with water-coalescing filters.
Table 10. Selected Typical Fuel Properties
[ Type NATO Spec. Mil Spec. Appilication
JP-4 F-40 Mii-T-5624 Jet Fuel, Contains 50% Gasoline, Not Recommended
JP-5 F-44 Mil-T-5624 Jet Fuel, Kerosene based
JP-8 F-34 Mil-T-83133 Jet A-1 with De-icer and Corrosion Inhibitor
Jet A None None Industry Standard Jet Fuel
Jet A-1 F-35 None Jet Fuel, ASTM D 1855
DL-1/DL-2 F-54 VW-F-800 CONUS Specified Military Use Inside Continental 1.3,
DF-2 F-54 VV-F-800 OCONUS Specified Military Use Ouitside Continental U.S.

Table 11. Fue! Type Specifications and Applications

Lower density fuels, such as those listed in Table 10
and listed in Table 11 and “winter blended” diesel fuels,
have a lower volumetric heat content than the standard
No. 2 fuel listed in Table 9, “Diesel Fuel Specification
Table.” Operating with these fuels will result in reduced
engine output and reduced fuel mileage, compared to
standard No. 2 fuel. Reductions of 5% are not unusual
and may be as high as 10%. A good rule of thumb is
this: The engine power is proportional to the heating
value of the fuel.

Lower density fuels also tend 1o have lower viscosity
and poor lubrication characteristics, Fuel filtration
should be changed to that recommended for “Severe
Duty Senvice” to prevent potential injector seizure from
dirt contamination of fuel.
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Heavy Fuels Not Recommended

Heavy fuels intended for use in slow speed diesel
engines and as burner fuel are not recommended for
use in any Detroit Diesel engine. Marine fuels specified
by ASTM D2609 are examples of such fuels. These
fuels are known 1o cause combustion deposits and will
likely raduce engine durability.

Premium Diesel Fuel

Several cil companies market fuels they designate as
“premium” diesel fuel, This fuel will typically have a
higher cetane number and lower density than ASTM
D975 2D fuel. These fuels will also have a
performance additive package. Although premium
diesel fuels are not covered by any existing industry
specification, they may be used in BDC engines. It is
recommended that the customer obtain additional
information from the fuel marketer and compare
properties to those listed in Table 9, “Diesal Fuel
Specification Table,” before using.



Diesel Fuel Selection Criteria
Distillation

The bailing range indicates the temperature range over
which the fue! tums to a vapor and is a very important
property in consideration of diesel fuel quality. Lower
boiling range fuels, such as No. 1, have a higher
volatility, while fuels such as No. 2 are of lower volatility
and higher temperature boiling range. Higher volatiity
fuels are preferred in conditions of prolonged idling,
such as city coach applications, or in cold
temperatures. The determination of boiling range is
made using ASTM Test Method D86 or D2887 (Gas
Chromotography Test Method).

Although many specifications contain only a partial
listing of the distillation results (Distilation Temperature
at 90% Recovered, for example), this is nct encugh to
determine the quality and suitakility of the fuel for use in
diesel engines. Diesel fuels are blended products
which may contain high balling constituents that can
affect combustion. Only fuels with a minimum 98%
recovery by distillation should be used. The full boiling
range as shown in previous tables should be used for
proper selection.

95% Boiling Point

Fuel can be burned in an engine only after it has been
completely vaporized. The temperature at which the
fuel is completely vaporized is described as the “End
Point Temperature” in ASTM D 86 Distillation Test
Method. Since this temperature is difficult to measure
with good repeatability, the fuel’'s 80% or 95%
distilation point is often used. DDG specifies the 95%
temperature because it is closer to the end point than
the 90% used by ASTM in D975.

Cetane Number

Cetane Number is a relative measure of the time delay
between the beginning of fuel injection and the siart of
combustion. In cold engine starting a low cetane
number will cause difficult starting and white exhaust
smoke until the engine warms up. In engines with
charge air cooling a low cetane number fuel may aiso
cause white exhaust smeke during light load operation.

A minimum cetane numiber of 45 is specified for best
engine performance., Howsver, the cetane number
alone should not be considered when selecting a
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quality fuel. Other properties, such as 95% distillation
temperature and carbon residue, shouid also be
considered.

Calculated Cetane Index is sometimes reported
instead of Cetane Number. Cetane Index is an
empirical property determined mathematically from
boiing range temperatures and specific gravity of the
fuel, whereas Cetane Number is determined through
an engine test. Additives may be used by the fuel
marketer to improve the cetane number; however, they
have no effect on cetane index. Both properties
should be evaluated when selecting diesel fuel.

Fuel Stability

Diesel fuel oxidizes in the presence of air, heat, and
water, particularity if the fuel contains cracked products
that are relatively unstable, The oxidation of fusl can
result in the formation of undesirable gums and black
sediment. Such undesirable producis can cause filter
plugging, combustion chamber deposit formation, ang
gumming or lacquering of injection systeny
components, with resultant reduced engine
performance and fuel economy. Two tests are
specified for fuel stability, ASTM Test Methed D 2274
which measures diesel fuel storage oxidative stability
and the DuPont Pad Test which measures in-use
stability. The DuPont Pad test should be conducted at
302°F{(1560°C). The resuits of the DuPont Pad Test are
based on a visual rating of the fitter pad by the amount
of light reflected from the filter pad. A 100% rating is a
clean pad, while a 50% rating is very dirty. ASTM
D2274 is a weighed measure of the sediment filtered
from the fuel after storage. Although the results of D
2274 may vary with actual field storage, it does
measure characteristics that will affect fuei storage
stability for pericds of up to 12 months.

Fue! Sulfur Content

Diesel fuel sulfur content above 0.3% mass causes
premature ring and cylinder wear and deposit
formation. 1i has alsc been identified as a major
contributor to exhaust particulates, which became a
federal regulated exhaust constituent in 1988. Fuel
sulfur was limited to 0.05% for U.8. on-highway
engines beginning in October 1993 to reduce
particulate emissicns.



Diesel fuels with low sulfur content should be
selected. [If the use of fuels with sulfur contents above
0.4% are unavoidable, lube oil drain intervals and
lubricant selection needs to be reduced. Detroit Diesel
recommends that the Total Base Number (TBN D
4739} of the lubricant be monitored and that the oil
drain interval be reduced. Refer to section titled “Oil
Changes.”

Fuel Operating Temperature and Viscosity

Since diesel fuel provides cooling of the injection
system, the temperature of the fuel may vary
considerably due to engine operating temperature. As
fuel temperature increases, fuel viscosity decreases,
along with the lubrication capabilities of the fuel.
Maintaining proper fuel temperatures and selecting
fuels with the viscosity ranges listed in Table 9, “Diesel
Fuel Specification Table,” will assure proper injection
system functioning.

When operating with reduced fuel viscosity or
devated fuel temperatures the injectors will operate at
reduced internal clearances. As a result, dirt and
smaller particulate materiat may cause injector
durahility concerns. Filters on Detroit Diesel two
stroke-cycle engines should be changed 1o those
specified for “Severe Duty Service.” Installing a fuel
cooler or operating with fuel tanks above haff full may
also help eliminate the concern.

Fuel Additives

Detroit Diesel engines are designed to operate
satisfactorily on a wide range of diese! fuels. The
regular use of supplemental fug! additives is not
required or recommended. Some additives may be
beneficial in addressing temporary fuel quality problems
but should not replace proper fuel selecticn and
handling.

Water Contamination

Some fuel additives provide temporary benefit when
fuel is contaminated with water. They are not intended
to replace good fuel handling practices. Where water
contamination is a concern, the fuel system should be
equipped with a fuel/water separator that should be

rviced regularly. In marine and other environments
where microbe growth is a problem, a fungicide such
as Biobor® JF {or equivalent} may be used. Microbial
activity may be confirmed with commercially available
test kits. Follow the manufacturer’s insiructions for
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treatment. Avoid the use of fungicides containing
chloring, bromine, or flucrine compounds, since these
may cause fuel system cormosion.

When small amounts of water are present,
supplemental additives containing methyl carbitol or
butyl cellusolve are effective. Follow the manufacturer’s
instructions for their use. The use of isopropyl alcchol is
no longer recommended due to its negative effect on
fuel lubricity.

The following fuel additives are NOT allowed:

Used Lubricating Oil - Detroit Diesel specifically
prohibits the use of drained lubricating oil in diesel fuel.
Used lubricating oil contains combustion acids and
particulate materials, which erode injector
components, resulting in loss of power and increased
exhaust emissions. In addition, the use of drained
lubricating oil will increase maintenance requirements
due to filter plugging and combustion deposits. Refer
to the section titled, “Waste Qil Disposal and Rerefined
Qils” for recommendations on proper used o disposal.

Gasoline - The addition of gasoline to diesel fuel will
create a serious fire hazard. The presence of gasoline
in diesel fuel will reduce the fuel cetane number and
increase combustion temperatures, Tanks that contain
such mixtures should be drained and cleaned as soon
as possitle.

Detroit Diesel Corporaticn wil not be responsible for
any detrimental effects which it determines resulted
from the use of used lubricating cil or gasdline in the
diesel fuel.

Evaluation of Supplemental Fuel Additives

Many supplements available today are intended 1o be
added to the fuel by the customer. These include a
variety of independently marketed products which
claim to be:

B Cetane Improvers

B Emission Control Additives

B Detergents

B Combustion improvers

B Smoke Suppressants

M Cold Weather Flow Improvers

Should a customer decide that a supplemental additive
is required, the following is intended to provide
guidance to the customer in evaluating potential safety
hazards and deteterious engine effects.



1. A Material Safety Data Shest (MSDS} shouid be
carefully reviewed for special handling instructions
and hazardous material content. Additives
containing hazardous materials should not be used
due to personal safety risk.

. A detailed compositional analysis should be
provided by the supplier. Ash forming metallic
elements and corrosive elements must not be
present. Additives containing calcium, barium, zing,
phosphorous, sodium, magnesium, iron, copper,
and manganese are known to cause combustion
ash deposits that can foul fuel injectors and create
deposits which may adversely affect cylinder life.
Halogenated compounds containing chloride,
fluoride, and bromide are corrosive, as are some
sulfur containing compounds. The use of additives
with these components shouid be avoided.

.Many commercial diesel fuels today contain
performance additives, particularly those marketed
as premium diesel fuel. Any supplemental additive
being considered must be compatible with the fuel it
is to be used in. A mixture containing twice the
recommended concentration of additive should be
evaluated for compatibility to represent an
overdosage condition, using the tests listed in Table
9, “Diesel Fuel Specification Tabie.”

. Performance evaluation of a fuel supplemental
additive should be conducted in customer
equipment for a minimum of six months. Testing
should be a side-by-side comparison with and
without the additive to verify performance claims.
Testimonials are not substantial claims of
performance.

22

Supplemental fuel additives are not recommended
due to potential injector system or engine damage.
Qur experience has been that such additives increase
operating costs without providing beneft. The use of
supplemental fuel additives does not necessarily void
the engine warranty. However, repair expenses which
result from fuel system or engine compoenent
malfunctions or damage atiributed 1o their use will not
be covered. These products should be accempanied
with performance data supporting their merit.  Detroit
Diesel Corporation will not test or verify the
performance of any supplemental additives and will not
accept responsibility for use, selection, or hazards
relating to the use of such products.

Diesel Fuel Storage

Fuel oil should be clean and free of contamination.
Storage tanks and stored fuel should be inspected
regularly for dirt, water, and sludge. Tanks should be
drained and cleaned, if contaminated. Diesel fuel tankg.
can be made of monel, stainless steel, black irorn¥
welded steel or reinforced (non-reactive) plastic.

NOTICE:

Do not use gaivanized steel or sheet metal
tanks and galvanized pipes or fittings in any
diesel fuel storage, delivery, or fuel system. The
fuel oil will react chemically with the zinc
coating, forming a compound which can clog

filters and cause engine damage.




Filtration

Fiiters make up an integral part of fuel and lubricating
oil systems, Proper filter selection and maintenance
are important to satisfactory engine operation and
senvice life. Filters however, should be used to maintain
a clean system, not to clean up a contaminated
system.

Filter performance and test specifications vary
between manufacturers. These specifications are
general in nature and do not reflect the actual
performance of genuing DDC POWER GUARD® filters.
The user is also cautioned when comparing micron
ratings between filter makes. Some fitter makers may
publish results from tesis in which the SAE J1858 test
procedure was not used. It is also important to note
that capacity and efficiency (micron) ratings should not
be the only criteria on which to judge filter
performance. Many other important factors, including
media strength, resistance to impulse failures and burst

rength, often differ greatly between fiter makes and
should enter into the filter selection process.

Regular and optional service spin-on fuel filters for
most DDC engines are listed in Table 12. Fuel Pro®
filters are listed in Table 13, and Sea Pro® marine
engine fuel filters are listed in Table 14. Cartridge-type
fuel filters are listed in Table 15. Spin-on lubricating oil
fitters are listed in Table 16.

Finer filtration wilt generally provide increased engine
service life, but may require shorter filter change
intervals. Detroit Diesel specifies filter performance
based on the optimum combination of filter micron
rating, filter capacity, and mechanical requirements
(assembly integrity).
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Aftermarket Filtration

Aftermarket supplemental filtration systems may be
used, provided they do not replace the factory-installed
system or reduce oil volumes, pressures, or flow rates
delivered 1o the engine. The use of such systems does
not address oil degradation from normal use and,
therefore, does not permit extension of oll drain
intervals. Fuel filters must be propery sized to provide
the proper fuel flow {c the engine. A fuel/water
separator, if used, must be installed between the fuel
1ank and the inlet side of the engine fuel pump.



Detroit Diesel Maintenance Products
Fuel and Lubricating Qil Fitter Applications for Detroit Diesel Engines

Primary Fuel Filter Secondary Fuel Filter
Engine Qty. Power Guard Qty. Power Guard Power Guard Plus
3-53 1 23518527 1 23518526 23518669
4-53 1 23518527 1 23518526 23518669
BY-53 1 23518481 1 23518482 23518530
3-7M 1 23518527 1 23518526 23518662
4-71 1 23518527 1 23518526 23518669
6-71 1 23518481 1 23518482 23518530
6Y-71 1 23518481 1 23518482 23518530
a8v-71 1 23518481 1 23518482 23518530
12v-71 2 23518528 1 23518532 23518529
16V-71 2 23518528 1 23518532 23518529
8y-92 1 235184381 1 23518482 23518530
8v-g2 1 23518481 1 23518482 23518530
12V-92 1 23518528 1 23518532 23518529
16v-92 1 23518528 1 23518532 23518529
8v-149 2 23518528 1 23518532 23518529
12v-149 2 23518528 2 — 23518529
16V-14% 2 23518528 2 — 23518529
DDC 500 1 — 23518526 235186869
Series 40 — — 1820479 C1(6in.) —
Series 40 — — 1809783C1(8in.} —
Series 40 — — 23523907 —
Series 50 1 23518481 23518482 —
Series 55 - — 23518482 —
Series 60 1 23518481 23518482 —
Seties 2000 Cal i 23518528 1 23518529 —
Series 2000 Marine 1 23518168 1 5314770301
Series 4000 C&l 1 23512631 2 23518529
Series 4000 Marine 1 23519405 1 5314770301
Series 2000 1 23519404 1 23518182
Series 4000
Optional Service

NOTE: A fuel water separator assambly may be used in place of the primary filter assembily, but not together with it.

“For Series 50 and Series 60 the fuel/water separator fitter number is 23512317,

Table 12. Spin-On Fuel Filter Elements
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Detroit Diesel Maintenance Products
Fuel and Lubricating Oil Filter Applications for Detroit Diesel Engines {Cont.)

Fuel Pro® 230 23521527 Engine Qty. Power Guard | Power Guard Plus
Fuel Pro 232 23528565 3-53 1 253518525 —
Fuel Pro 321 23518481 4-53 1 23518671 23518524
Fue! Pro 380/382 23521528 / 23529168# 6v-53 ! 23518671 23518524
uetrro 371 1 23518671 23518524
#Elemax™ extended service element (optional) 6-71 1 23518671 23518524
Table 13. Fuel Pro® Fuel Filter Elements BV-71 1 23518671 23518524
8v-71 1 23518671 23518524
Sea Pro® 50/100 (30 Micron Filter) 23519851 12V-71 ] 23518671 23518524
Sea Pro 50/100 {5 Micron Filten) 23519852 16V-71 2 23518671 23518524
Sea Pro 150/300 (20 Micron Filter) 53518169 6v-92 1 23518671 23518624
_ _ 8v-02 1 23518671 23518524
Sea Pro 150/300 (30 Micron Filter) 23518168 Vo2 Tord 351867 3573504
Sea Pro 152/511 {15 Micron Filter) 23521528 16Y-02 2 or4d 23518671 23518524
Sea Pro 600 {20 Micron Filter) 23519404 8v-149 3 — 23518524
Sea Pro 600 (30 Micron Filter) 23519405 12V-149 aorb - 23518524
f TR TRSE S — prvpern 16V-149 dorB — 23518524
| ater In-Tuel Sensor Kit 20V-149 6 - 53518524
NOTE: Tha numbers after the Sea Pro name indicate the gallon per hour [GPH) —
flow capacity of the filter. (Does not apply to Fuel Pro)} DDC 500 2 23518068
o Fuel Filter El t Series 40 1 23523906 —
Table 14. Sea Proe Fuel Filter Elements Soriea 50 > 23557003 —
- 5 —
Primary Secondary Ser!es 55 1 3540000
Engine Series 60 2 23527033 235237014
Series DDC DDGC Sefies 60 2 23524251
Part No. Part No. {High capacity)
3-53 23519148 23519162 Series 2000 - 23526919
453 23519148 23519162 Series 4000 i 23540000
BV-53 23519151 23519152 oofies 4000 23540039
3-71 23519148 23519162 Series 60 [Pre-1963)
4-71 23519143 23519162
Full Flow 2 — -
B-71 23519151 23519152
Bypass 1 — -
BV-T1 23519151 23519152 pr= e —
Qr Use With syntnetic :ube ol anty.
8v-71 23519151 23519152 *Refer to the Cwner's Guide for the actual number,
12V-71 23519153 23519154 . - o g
YRz 53519153 5515154 Table 16. Spin-On Lubricating Qil Filters
6Y-92 23519151 23519152 St NG, Desorinion
Bv-92 23519151 23519152 a5 1Ee53 o dard i
12v-92 23519153 23519154 3517267 Includes Extraction it
16v-92 23519153 23519154 23620980 Includes Prepaid Test for TBN
8v-149 N/A N/A - —
TRy 23519158 53519164 Table 17. Power Trac Oil Analysis Kits
16V-149 23519156 23519154

Table 15. Cartridge Type Fuel Filter Elements
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Fuel Pro®, Sea Pro®, and Mega Filter™ are registered trademarks of
Daveo Manufacturing, LL.C. Elemax™ is a trademark of Davco

Manufacturing, L.L.C.




Statement of Detroit Diesel
Corporation Warranty

Detroit Diesel Corporation is not responsible for the
cost of maintenance or repairs due to the lack of
performance of required maintenance services or the
fallure to use fuel, oil, lubricants and coolants meeting
DDC-recommended specifications. Performance of
required maintenance and use of proper fuel, oil,
lubricants and coolants are the responsibility of the
owner. For full detaiis see the Engine Operator's Guide
for your engine.

A requirement of Detroit Diesel Corporation’s service
contract (Power Protection Plan} is that the customer
use the lubricants, fuels, and filters described in this
publication in conjunctiocn with a used oil analysis
program such as the Detroit Diesel POWER Trac ol
analysis Program.
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Supplemental Information

Specifications referred to in this publication and other
related information may be obtained by contacting the
following sources:

1. SAE Standards
Society of Automotive Engineers
Technical Publications '
400 Commenwealth Drive
Warrendale, PA 15086-0001
WWW.S8E.0rg

2. ASTM Annual Book of Standards, Section 5
ASTM
100 Barr Harbor Dr.
West Conshohocken, PA 19428-2959
www.astm.org

3. EMA Lubricating Oils Databook
Engine Manufacturers’ Association
Suite 2200 :
Two North LaSalle Street
Chicago, iL 60602
www.engine-manufacturers.com

4. APl Annual List of Licensees and Other
Publications
American Petroleum institute
1220 L Strest Northwest
Washington, D.C. 20005
Directory of Licensees: www.api.org/
cgi-bin/eolcs.cqi
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COQLANT SELECTIONS

COPYRIGHT INFORMATION

Detroit Diesel®, DDC®, the spinning arrows design, Series 50%, Series 608,
POWER COOL®, POWER GUARD® and Power Trac® are registered trademarks
of Detroit Diesel Corporation. Series 55™, Series 92™, Series 2000™, and
Series 4000™ are trademarks of Detroit Diesel Corporation.

As technical advancements continue, specifications will change.

GLOSSARY

The following describes terms used in this publication.

Antifreeze

Ethylene Glycol or Propylene Glycol containing a corrosion inhibitor package and which
meets an appropriate heavy-duty specification, i.e., TMC RP-329 "Type A" ethylene glycol,
TMC RP330 "Type A" propylene glycol or TMC RP-338 organic acid ethylene glycol.

TMC RP Specifications are published by:
The Maintenance Council
American Trucking Association, Inc.
2200 Mill Road
Alexandria, VA 22314-5388
Phone: 703-838-1763

Coolant

'The fluid mixture circulating in the engine cooling system, typically a mixture of 50% water
and 50% antifreeze.

Drop-Out

Precipitated sludge or deposit formation in or on cooling system components.

ES! Coolant
Extended Service Interval Coolant.

Fully Formulated Antifreeze

Contains all the necessary inhibitors to protect a diesel engine, and does not, therefore, require a
pre-charge of SCA before its first use.

Initial-Fill Coolant

The coolant that is used in a new or rebuilt engine, or any time the cooling system is emptied
and then refilled with new coolant.

NOAT

Nitrite Organic Acid Technology: an inhibitor system based on nitrite and organic acid inhibitors
instead of conventional inhibitor formulations.

All information subject te change withouf notice.
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COOLANT SELECTIONS

OAT

Organic Acid Technology: an inhibitor system based on organic acid inhibitors instead of
conventional inhibitor formulations.

SCA

Supplemental Coolant Additives: SCAs are used in a preventative maintenance program to
prevent corrosion, cavitation, and the formation of deposits.

T™MC

The Maintenance Council of The American Trucking Association.

COOLANT FILL OPTIONS

The coolants recommended for use in Detroit Diesel engines are listed in Table 1. The user is
urged to refer to the full text of this publication for a complete explanation of their usage.

NOTICE:

Required specifications for water, ethylene glycol, propylene
glycol, inhibitor packages, and inhibitor concentration are
included in this publication. To avoid possible engine damage
from inadequate or over-concentraied coolant, this publication
should be read thoroughly before replacing coolant.

Al indormation subject tp change without nolice.
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COOLANT SELECTIONS

NOTE:

Coolant requirements in this publication apply to all Detroit Diesel engines, except the
Series 40 and Series 40E.

Engine
Series

Coolant Fill Option

Product

50, 55, 60

Ethylene Glycol and Water +
Corrosion Inhibitors

DDC POWER COOL

Commercial Equivalent of DDC POWER COOL

Fully Formulated TMC RP-329 Type A
Antifreeze and Water

Propylene Glycol and Water +
Corrosion Inhibitors

Fully Formulated TMC RP330 Type A
Antifreeze and Water

Ethylene Glycol and Water + NOAT Inhibitors

DDC POWER COOL Plus

Water Only + Corrosion Inhibitors?

Water + DDC POWER COOL 3000

Water Only + NOAT Inhibitors?

Water + DDC POWER COOL Plus 6000

53, 71, 92

Ethylene Glycol and Water +
Corrosion Inhibitors?

DDC POWER COOL

Commercial Equivalent of DDC POWER COOL

Fully Formulated TMC RP-329 Type A
Antifreeze and Water

Propylene Glycol and Water +
Corrosion Inhibitors

Fully Formulated TMC RP330 Type A
Antifreeze and Water

Ethylene Glycol and Water + NOAT Inhibitors

DDC POWER COOL Plus

Water Only + Corrosion Inhibitors?

Water + DDC POWER COOL 3000

Water Only + NOAT Inhibitors®

Water + DDC POWER COOL Plus 6000

149, 2000, 4000
(Except 2000/
4000 Marine)

Ethylene Glycol and Water +
Corrosion Inhibitors!

Fully Formulated TMC RP-328 Type A
Antifreeze and Water or DDC POWER COOL

Ethylene Glycol and Water + NOAT Inhibitors

DDC POWER COOL Plus

Water Only + Corrosion Inhibitors

Water + DDC POWER COOL 3149

Water Only + NOAT Inhibitors?

Water + DDC POWER COOL Plus 6000

2000 & 4000
Marine

Ethylene Glycol and Water + NCAT Inhibitors?

BDC POWER COOL Plus

Water Only + NOAT Inhibitors?

Water + DDC POWER COOQL Plus 6000

Preferred Coolant

2water-only coolant systems offer no freeze protection and should not be used where ambient temperaturas can fall to 32°F (0°C).
3If the raw water temparature is over B0°F (27°C), do not use ethylene glycol, Use water only plus NOAT inhibitors.

Table 1

Initial Fill Coolant Options

All information subjact to change without nofice.
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COOLANT SELECTIONS

COOLANTS FOR DETROIT DIESEL ENGINES

The intent of this bulletin is to provide the requirements, directions and information required
to ensure cooling system protection for Detroit Diesel engines. These recommendations are
general rules and reflect years of experience, technology research, and product development.
Specific concerns not covered by this publication should be addressed to your local

Detroit Diese] representative.

The coolant used in Detroit Diesel engines must meet the following basic requirements:

Provide an adequate heat transfer medium.

Protect against cavitation damage to both cylinder liners and water pumps.
Provide a corrosion/erosion-resistant environment.

Prevent formation of scale or sludge deposits.

Be compatible with cooling system hose and seal materials.

Provide adequate freeze protection.

oaoooo

The rest of this bulletin will describe the requirements for the proper usage of the water,
antifreeze, and corrosion inhibitors. It will also describe the coolants and additives that are not
recommended by Detroit Diesel and have been proven harmful to Detroit Diesel engines.

DETROIT DIESEL ENGINE INITIAL FILL COOLANTS

Listed in Table 1 are the approved and preferred coolants for each engine series. This section
details the proper formulation of these coolants. Once in use, these coolants should be maintained
according to procedures found in this publication. Refer to section titled “MAINTENANCE”.

Ethylene Glycol / Water + SCA Inhibitor

Propylene Glycol / Water + SCA Inhibitor

These products are available as fully formulated, Phosphate-Free, Extended Service Interval
(ESI) coolants. They are commercially available from Detroit Diesel (recommended) and other
manufacturers, as either a concentrated antifreeze or as a pre-mixed antifreeze. The pre-mixed
antifreeze is ready for use, while the concentrated coolant must be mixed with water prior to use.
Do not use this type of coolant in Series 2000 and Series 4000 marine engines.

Detroit Diesel POWER COOL® Engine Coolant (P/N 23512138) is the preferred ethylene glycol
coolant. If other commercial brands of ethylene glycol are used, they must be equivalent to
POWER COOL. Detroit Diesel does not market a propylene glycol coolant. If a propylene glycol
coolant is used, it must also meet the following requirements.

0 Fully formulated ethylene glycol-based, low silicate antifreeze or coolant must meet
TMC RP-329 “Type A” requirements.

[ Fully formulated propylene glycol-based antifreeze or coolant must meet TMC RP-330
“Type A” requirements.

NOTE:
Fully formulated antifreeze does not require a dosage of SCA prior to initial use.

Afl information subject o change withou! natics,
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COOLANT SELECTIONS

Mixing EG or PG Antifreeze and Water

If a concentrated Ethylene Glycol (EG) or Propylene Glycol (PG) antifreeze is purchased, mix
the antifreeze with water meeting the required quality standards and fill the cooling system.
Refer to section titled “Water Requirements.” If a pre-diluted, fully formulated coolant is
purchased, simply fill the cooling system. For best overall performance, a coolant consisting of
50% concentration of antifreeze (50% antifreeze, 50% water) is recommended. An antifreeze
concentration over 67% (67% antifreeze, 33% water) is not recommended due to poor heat
transfer, reduced freeze protection (IEG only), and possible silicate dropout. An antifreeze
concentration below 33% (33% antifreeze, 67% water) offers too little freeze and/or corrosion
protection and is not recommended.

Afll information subject io change without notics.
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COOLANT SELECTIONS

See Figure 1 for ethylene glycol-based coolant concentration versus freezing and boiling
temperatures,

COOLANT FREEZING AND BOILING
TEMPERATURES VS. IEG CONCENTRATION (SEA LEVEL)
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Figure 1 Coolant Freezing and Boiling Temperatures vs. Inhibited Ethylene

Glycol (IEG) Concentration (Sea Level)

All informaiion subject to change without notice.
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COOLANT SELECTIONS

See Figure 2 for propylene glycol-based coolant concentration versus freezing and boiling
temperatures.
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COOLANT SELECTIONS

Always verify that the freeze point and nitrite concentration of the antifreeze/water mix are
correct by using a Power Trac® 3-Way Test Strip. If chemical analysis is used, elements in the
coolant must fall within the limits listed in Table 2.

Boron 125-500 PPM
Nitrite 800-2400 PPM
Nitrate 200-750 PPM
Silicon 50-250 PPM
Phosphate 0 PPM Max.
pH 8.0-11

Table 2  Fully Formulated Glycol Coolant Limits with TMC RP-329, RP-330,
Chemistry Type A (50/50 Coolant/Water Mixture)

Recycled Antifreeze

Antifreeze or coolant recycled by reverse osmosis, distillation, and ion exchange, properly
re-inhibited to meet TMC RP-329 “Type A” or RP-330 “Type A” requirements has been
demonstrated to provide service equivalent to virgin antifreeze. Recycled antifreeze or coolants of

these types are preferred. Other recycled coolants, especially coolants recycled through filtration
processes, are not recommended.

Ethylene Glycol / Water + NOAT Inhibitor

Propylene Glycol / Water + NOAT Inhibitor

Ethylene glycol and propylene glycol are also availabie with a Nitrite Organic Acid Technology
(NOAT) corrosion inhibitor package. These coolants require less maintenance over the useful
life of the engine. The cooling system should either be equipped with a “blank™ coolant filier or
the coolant filter and piping may be omitted from the system.

NOAT fully formulated antifreczes are available as concentrated and pre-mixed. Concentrated
antifreezes should be mixed at 50% (50% antifreeze/50% water). NOAT coolants should not be
mixed with conventional coolants. If NOAT and conventional coolants are mixed, the coolant
should be maintained as a fully formulated ESI {(Extended Service Interval} coolant, not as a
NOAT coolant.

Detroit Diesel markets a NOAT-inhibited ethylene glycol coolant, DDC POWER COOL® Plus.
POWER COOL Plus contains all of the required additives. If a non-DDC® NOAT antifreeze is
used, it must conform to TMC RP 338 specification. Do not add extender to new NOAT antifreeze
or coolant.

At information subject fo charige withiout notice.
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COOLANT SELECTIONS

Water Only + SCA (POWER COOL 3000)

Water Only + NOAT Inhibitor (POWER COOL Plus 6000)

In warm climates where freeze protection is not required, water only with corrosion inhibitors
is approved for use. Water-only systems need to be treated with the proper dosage of corrosion
inhibitors. Detroit Diesel-approved SCAs or NOAT corrosion inhibitors muust be added to the
water to provide required corrosion and cavitation erosion protection. NOAT inhibitors such
as POWER COQOL Plus 6000 are available for water-only systems. Inhibitor should be mixed
at 7.5% by volume with water. A listing of POWER COOL products is provided at the end of
this brochure. Refer to section titled “POWER COQOL ENGINE PRODUCTS.” Traditional SCA
(POWER COOL 3000) can also be used to protect the engine. Listed in Table 3 are POWER
COOL 3000 coolant concentration limits.

Boron 125-500 PPM
Nitrite 800-2400 PPM
Nitrate : 0-750 PPM
Silicon 50-400 PPM
Phosphate 0 PPM
pH 8-11.0

Table3 POWER COOL 3000 Concentration Limits, (5% POWER COOL 3000,
95% water)

POWER COOL 3000 SCA inhibitors should be mixed at 5% by volume with water (1 quart per
5 gallons of water). These additions can be made by adding liquid SCAs available in a variety
of sizes. Coolant filters are also available for different cooling system capacities. These filters
release the proper amount of SCA at initial fill,

NOTE:

In Series 2000™, 4000™, and 149 engines, use a mix of 3% POWER COOL 3149
silicate-free SCA and 3% POWER COQOL 3000 in the coolant water. Use only NOAT
inhibitors in Series 2000 and Series 4000 marine engines.

All information subject to changs witheut notice.
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COOLANT SELECTIONS

Non-marine water-only systems for Series 2000, Series 4000, and all Series 149 engines should
be charged with a mix of 3% POWER COOL 3000 and 3% POWER COOQL 3149, or with
POWER CQOL Plus, after which the inhibitor levels must be maintained with POWER COOL
3149 or with POWER COOL Plus Extender. Listed in Table 4 are the coolant concentration
requirements for these engines. Glycol (EG or PG) based coolant in marine applications (Series
2000 and 4000) may cause overheat problems if raw water temperature is above 80°F (27°C).

Boron 125-500 PPM
Nitrite 1200-2400 PPM
Nitrate 0-760 PPM
Silicon ' 0 PPM
Phosphate 0 PPM
pH 8.0-11.0

Table 4 POWER COOL 3149 Concentration Limits

Water Requirements

Distilled or de-ionized water which eliminates the adverse effects of minerals in tap water
is preferred. High levels of dissolved chlorides, sulfates, magnesium, and calcium in some tap
water causes scale deposits, sludge deposits and/or corrosion. These deposits have been shown to
result in water pump failures and poor heat transfer, resulting in over-heating. If tap water is used,
the mineral content in the water must be below the maximum allowable limits listed in Table 5.

NOTICE:

Do not add additional SCA to new, fully formulated antifreeze or
coolant. This can result in drop-out and/or the formation of deposits.

Maximum Allowable
Parts Grains
per Million per Gallon

Chilorides* 40 25
Sulfates* 100 58
Total Dissolved Solids 340 20
Total Hardness

10
Magnesium & Calciom 170

*Limits currently under review

Table 5 Satisfactory Water Limits

Al information subjact to change withaut notice.
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COOLANT SELECTIONS

See Figure 3 for the procedure for evaluating the quality of water.

DETERMINE THE CONGENTRATIONS
OF CHLORIDES, SULFATES,
AND TOTAL DISSOLVED SOLIDS
IN THE WATER
| | ' | |
CHIORIDES UNDER 40 PPM CHLORIDES OVER 40 PPM
AND OR
SULFATES UNDER 100 PPM SULFATES OVER 100 PPM
AND OR
TOTAL DISSOLVED SOLIDS TOTAL DISSOLVED SOLIDS
UNDER 340 PPM OVER 340 PPM
I 1
DETERMINE TOTAL DISTILL, DE-MINERALIZE OR
HARDNESS OF THE WATER DE-IONIZE THE WATER
| ‘ |
TOTAL HARDNESS TOTAL HARDNESS WATER SUITABLE FOR
UNDER 170 PPM OVER 170 PPM USE IN COOLANT
l |
SOFTEN TﬂE WATER PLUS INHIBITORS
I
WATER SUITABLE FOR
USE IN COOLANT
[
PLUS INHIBITORS

Figure 3

Procedure for Evaluating Water

Alf information subject ko change without notice.
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COOLANT SELECTIONS

COOLANTS NOT RECOMMENDED

The following describes the types of coolants not recommended for use in Detroit Diesel engines:

O

O O O d

All antifreezes and coolants containing phosphate should be avoided. Drop-out,
overheating, and water pump seal failures can result from use of coolant or inhibitor
packages based on phosphate.

Automotive type coolants generally contain high levels of phosphate and silicate, offer no
liner pitting protection, and are not suitable for use in Detroit Diesel engines.

Methy! alcohol-based antifreeze must not be used in Detroit Diesel engines because of its
effect on the non-metallic components of the cooling system and its low boiling point.
Methoxy propanol-based antifreeze must not be used in Detroit Diesel engines because
it is not compatible with fluoroelastomer seals found in the cooling system.

Glycol-based coolants formulated for heating/ventilation/air conditioning (HVAC)
should not be used in Detroit Diesel engines. These coolants generally contain high levels
of phosphates, which can deposit on hot internal engine surfaces, reduce heat transfer,
and cause water pump seal leaks.

ADDITIVES NOT RECOMMENDED

The following describes the types of additives not recommended for use in Detroit Diesel engines:
Soluble Oils

O

Soluble oil additives are not approved for use in Detroit Diesel engine cooling systems. A
small amount of oil adversely affects heat transfer. For example, a 1.25% concentration
of soluble oil increases the fire deck temperature 6%. A 2.50% concentration increases
the fire deck temperature 15%. The use of soluble oil additives may result in engine
overheating and/or failure.

Chromates

Ol

Chromate additives are not approved for use in Detroit Diesel engine cooling systems.
Chromate additives can form chromium hydroxide, commonly called "green slime." This,
in turn, can result in engine damage due to poor heat transfer. Cooling systems operated
with chromate-inhibited coolant must be chemically cleaned with POWER COOL Twin
Pack cooling system cleaner/conditioner (or equivalent sulfamic acid/sodium carbonate
cleaner) and flushed.

14

All Infarmation subject fo change withaut notice.
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COQLANT SELECTIONS

MAINTENANCE

This section describes procedures needed for maintaining coolant level and proper concentration.

Topping Off Coolant .
Coolant level should be checked at each maintenance interval. If topping off is needed, add
coolant which is identical to the initial fill coolant.

Supplemental Coolant Additives For Fully Formulated Coolant

The concentrations of some inhibitors will gradually deplete during normal engine operation.
SCAs replenish the protection for cooling system components. The coolant must be maintained
with the proper concentration of SCA. Detroit Diesel POWER COOL maintenance products are
recommended for use in all Detroit Diesel engines.

The proper application of SCA will provide:

00 pH control.

O Restored Inhibitor levels to prevent corrosion.

[1  Water-softening to deter formation of mineral deposits.

[0 Cavitation protection to protect wet sleeve cylinder liners.

Check the nitrite concentration at the regular intervals listed in Table 6 with a Power Trac 3-Way
Test Strip. Additional SCA must be added to the coolant when it becomes depleted, as indicated
by a nitrite concentration of 800 PPM or less.

Service Application Inhibitor Test Interval
On Highway Trucks and Motor Coaches 20,000 Miles (32,000 Kilometers)
City Transit Coaches, Pick-up and Delivery, 6,000 Miles {9,600 Kilometers) or three months,
Short Trip, and Emergency Vehicles whichever comes first
Industrial, Marine, Generator Set, 200 Hours (300 Hours for Series 149) or yearly,
and all other Applications whichever comes first

This table does not apply to organic acid technology-based inhibitor systems.

Table 6 Required IEG and IPG Coolant Inhibitor Test Intervals for Traditional
Nitrite-based SCA

All information subject to change without rotice.
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COOLANT SELECTIONS

If the nitrite concentration is greater than 800 PPM, do not add additional SCA. Listed in Table 7
and listed in Table 8 are concentration limits, If the nitrite concentration is above 2400 PPM, the
system is over-inhibited. The system should be partially drained, and filled with a 50/50 mix of
water and EG or PG. In this case the EG or PG should contain no inhibitors, and should conform
to ASTM D4985 or ASTM D5223. This will dilute the over-concentrated inhibitors.

Boron 125-500 PPM
Nitrite 800-2400 PPM
Nitrate 0-750 PPM
Silicon 50-400 PPM
Phosphate o PPM
pH 8.0-11.0

Table7 POWER COOL 3000 Concentration Limits, (5% POWER COOL 3000,
95% water)

Boron 125-500 PPM
Nitrite 1200-2400 PPM
Nitrate 0-750 PPM
Silicon 0 PPM
Phosphate 0 PPM
pH 8.0-11.0

Table 8 POWER COOL 3149 Concentration Limits

Silicate-Free SCAs for Series 149, 2000 and 4000 Construction and
Industrial Engines

The high thermal gradients experienced by coolants in high korsepower construction and
industrial engines causes silicates to drop-out if maintained with traditional SCAs. This drop-out
accumulates in the radiator tubes, reducing heat transfer and overheating the engine.

NOTICE:

Phosphate-based inhibitor packages should not be used.
Overheating and water pump seal failures will result if used.

For this reason, Detroit Diesel has developed an SCA package which is formulated without
silicates. The DDC-formulated package is POWER COOL 3149 Silicate-Free SCA or POWER
COOL Plus. Series 149, 2000 and 4000 engines should be initially charged with silicate-free
SCAs at initial fill, and should be maintained with the silicate-free SCA.

Al information subject o change withoul notice.
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COOLANT SELECTIONS

SCA Test Procedures

Nitrite concentration is an indication of the overall coolant inhibitor concentration. Coolant must
be tested for nitrite concentration at the regular intervals listed in Table 9. Power Trac 3-Way Test
Strips (or equivalent) are recommended. Nitrite levels must be within the ranges listed in Table 9.

Coolant

Interval -
Whichever Comes First*

Action

DDC POWER COOL
Antifreeze/\Water

20,000 miles (32,000 km)
3 months or 500 hours

Test nitrite concentration with test strip.
Add SCA or dilute coolant as needed.

DDC POWER COOL and
Need Release filter {(ESI)

120,000 mites (192,000 km)
15 months or 3,000 hours

Test the freeze point and nitrite
concentration with a Power Tractest
strip. Replace the Need Release filter.

Ethylene Glycol
Antifreeze/Water +
SCA Inhibitor

20,000 miles {32,000 km}
3 months or 500 hours

Test nitrite concentration with test strip.
Add SCA or dilute coolant as needed.

300,000 miles (480,000 km)
2 years or 4,000 hours

Drain and clean system.
Replace with new coolant.

Propylene Glycol/Water +
SCA Inhibitor

20,000 miles {32,000 km}
3 months or 500 hours

Tast nitrite concentration with test strip.
Add SCA or dilute coolant as needed.

300,000 miles (480,000 km)
2 years or 4,000 hours

Drain and clean system.
Replace with new coolant.

Ethyiene GlycolWater +
NOQAT Inhibitor

300,000 miles (480,000 km)
2 years or 5,000 hours

Add POWER COOQOL Plus Extender.

600,000 miles (960,000 km)
4 years or 10,000 hours

Drain and clean system.
Replace with new coolant.

Propylene Glycol/Water +
NOQAT Inhibitor

300,000 miles (480,000 km)
2 years or 5,000 hours

Add POWER COOL Plus Extender.

600,000 miles {260,000 km})
4 years or 10,000 hours

Drain and clean system.
Replace with new coolant.

WATER ONLY +
SCA Inhibitor

20,000 miles (32,000 km)
3 months or 500 hours

Test nitrite concentration with test strip.
Add SCA or dilute coolant as needed.

300,000 miles (480,000 kmn)
2 years or 4,000 hours

Drain and clean system,
Replace with new coolant.

WATER ONLY +
NOAT Inhibitor

300,000 miles (480,000 km}
2 years or 5,000 hours

Add POWER COOL Plus Extender.

600,000 miles (960,000 km)
4 years or 10,000 hours

Drain and clean system.
Replace with new coolant.

*The nitrite inhibitor test intervals shown are general recommendations and do not apply in all instances. Listed in Table & are
spectfic inhibitor test intervals according to engine application.

Table 9

Coolant Maintenance Intervals

All information subject to change withcutl notics.
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COOLANT SELECTIONS

Use Detroit Diesel Power Trac 3-Way Coolant Test Strips to measure nitrite and glycol
concentrations. Refer to section titled “POWER COOL ENGINE PRODUCTS" for part numbers.
Cavitation/corrosion protection is indicated on the strip by the level of nitrite concentration.
Freeze/Boil-over protection is determined by glycol concentration.

Use the test strips as follows:
1. Dip the strip into coolant for one second. Remove and shake briskly to eliminate excess fluid.
Immediately compare end pad (% Glycol) to the color chart on the container,

Sixty seconds (one minute) after dipping, compare the nitrite pad.

Ll

Color change of additive indicator (middle pad) indicates the presence of inhibitor that is
not approved by Detroit Diesel.

NOTICE:

Failure to properly maintain coolant with SCA can result in damage
to the cooling system and its related components. Conversely,
over concentration of SCA inhibitor can result in water pump

seal leaks and poor heat transfer, leading to engine damage.
Always maintain concentrations at recommended levels. Do

not use traditional SCAs with NOAT coolant.

For best results make the tests while the coolant is between 50°-140°F (10.0°-60°C). Wait at least
60, but not longer than 75 seconds before reading the nitrite level. Promptly replace and tighten
container cap after each use. Discard unused strips if they have turned light pink or tan.

A factory coolant analysis program is available through authorized Detroit Diesel service outlets.
Refer to section titled “POWER COOL ENGINE PRODUCTS" for part numbers. To verify
coolant acceptability, submit a sample for coolant analysis every three (3) years, 300,000 miles, or
5,000 operating hours, whichever comes first

POWER COOL NEED RELEASE COOLANT FILTERS

Spin-on coolant filters are available for Series 50 and 60 engines. Membranes in the filters release
SCAs before the coolant approaches a corrosive condition, protecting the engine from corrosion.
The elements release the SCA charge as needed, as opposed to the maintenance SCA elements,
which instantaneously release the SCA charge. These elements should be replaced after 15
months, 120,000 miles (192,000 km) or 3000 operating hours, whichever comes first.

A program is available for extending coolant life to 600,000 miles (960,000 km) or four years,
whichever comes first. Using these filters will eliminate the need for scheduled coolant changes.
With a properly maintained system, the coolant and need-release filters will protect the engine for
600,000 miles (960,000 km) or four years, whichever comes first. Prior approval for extending
coolant life to this longer interval must be obtained from Detroit Diesel Corporation through one
of its Regional Offices. Also, annual coolant analysis under part number 23516921 is required.

Al fnformation subject 1o change without nofice.
i8 7SE298 9805 Copyright © 2000 DETROIT DIESEL CORPORATION



COOLANT SELECTIONS

DROP-OUT

Excessive amounts of some inhibitors in the engine coolant can cause a gel or crystailine
deposit that reduces heat transfer and coolant flow. The deposit, called "drop-out,” takes the
color of the coolant when wet, but appears as a white or gray powder when dry. It can pick

up solid particles in the coolant and become gritty, causing excessive wear of water pump

seals and other cooling system components. The wet gel can be removed by using a non-acid
(alkali) type heavy-duty cleaner such as Detroit Diesel POWER COQL On-Line Cleaner (sodium
nitrite/sodium tetraborate). Refer to section titled “POWER COOL ENGINE PRODUCTS" for
part numbers. If the gel is allowed to dry, it is necessary to disassemble the engine and clean it
with a caustic solution or physically clean individual components.

COOLANT EXTENDER INHIBITOR ADDITIVE FOR "NOAT" COOLANT

The inhibitors in NOAT must also be maintained, but less often than traditional SCA-type
coolants. The concentrations of some inhibitors will gradually deplete during normal engine
operation. An organic coolant analysis test is available under part number 23523399, Where
this is not used, fleet testing has determined that a NOAT coolant extender package should be
added to the coolant at 0.6% by volume at 300,000 miles (480,000 km), 2 years or 5,000 hours,
whichever comes first. A properly maintained NOAT-inhibited coolant will last 4 years, 600,000
miles (960,000 km), or 10,000 hours, whichever comes first, at which time the coolant should
be drained. This is the only maintenance needed for the NOAT coolants. This dosage should be
added to the water-only and the glycol systems at the same interval.

NOTE:
Do not use traditional SCAs in NOAT coolant, and do not use NOAT extender in
traditional coolants.

DETROIT DIESEL COOLING SYSTEM MAINTENANCE PRODUCTS
Detroit Diesel POWER COQOL SCAs are water-soluble chemical compounds. These products

are available in coolant filter elements, liquid packages, and in fully formulated POWER COOL
antifreeze.

Coolant Filter Elements

Replaceable coolant filter elements (spin-on canisters) are available in various sizes suitable

for cooling systerns of varying capacity. Selection of the proper element size is vital when
pre-charging non-fully formulated coolant (i.e. water) at initial fill, and at maintenance intervals.
A fully formulated antifreeze must NOT have SCA added at initial fill. Do not use SCA-containing
filters with NOAT antifreeze or coolani. The need for maintenance elements is determined by

the results of the nitrite concentration test performed at each cooling system service interval.

Do not automatically install maintenance elements at maintenance intervals unless the nitrite
concentration level falls below 800 ppm.

Liquid SCA
POWER COOQOL 3000 SCA is more compatible with hard water than POWER COOL 2000 SCA.

Cleaners
Use POWER COOL Liquid On-Line Cleaner for light deposits. Use POWER COOL Dry
Chemical Cleaner/Conditioner for heavy deposits or scale.

Al information subject to change without notice.
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COOLANT SELECTIONS

SUMMARY OF COOLANT RECOMMENDATIONS

Observe the following recommendations for proper coolant maintenance:

To avoid possible personal injury (scalding, eye injury)
from the hot coolant, never remove the cooling system
fill {pressure) cap while coolant is hot. The system may
be under pressure. Remove the cap sfowly and only

when coolant is at ambient temperature.

Always maintain the engine coolant to meet Detroit Diesel specifications.

2. Only use water that meets Detroit Diesel specifications listed in Table 10. Distilled,

de-mineralized (reverse osmosis) or de-ionized water is preferred.

Maximum Allowable Maximum Allowable

Parts per Million Grains per Gallon
Chlorides* 40 2.5
Suffates* 100 5.8
Total Dissolved Solids 340 20
jh?;ag]nsgrjdn:e;s Calcium 170 10

*Limits currently under review

Table 10 Satisfactory Water Limits

The proper dosage of inhibitors must be included in the coolant at initial fill for all Detroit
Diesel engines. This dosage is usually included in the fully formulated antifreeze used, or
it may need to be added if water alone or if less than 50% antifreeze is used. The uvser is
urged to refer to the full text of this publication to determine the proper dosage. Mixing of
different manufacturers’ technologies (brands) could cause cooling system problems.

Maintain the inhibitor at the prescribed concentration. Test the nitrite concentration by
using a titration kit or Detroit Diesel Power Trac 3-Way Coolant Test Strips. Add SCA
only if the nitrite concentration is below 800 PPM. Do not use Power Trac 3-Way Test
Strips or SCA in NOAT coolant.

Do not use another manufacturer’s test kit to measure the SCA concentration of Detroit
Diesel Maintenance Products.

Pre-mix coolant makeup solutions to the proper concentration before adding to the cooling
system.

Do not mix NOAT and other coolants in the same engine.

Do not use antomotive coolants or coolants with phosphates.

20
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COOLANT SELECTIONS

10.
11.

ok
I

poooooooa

Where freeze/boil over protection is required, use only antifreeze that meets TMC RP-329
(EG) “Type A” or TMC RP-330 (PG) “Type A” specifications. Do not use propylene
glycol in Detroit Diesel Series 149, Series 2000, or Series 4000 engines.

Always maintain coolant at the proper level.
Coolant Life:

A properly maintained cooling system, filled with phosphate-free coolant consisting of a
50/50 mix of antifreeze and water per TMC RP-329 "Type A" or TMC RP-330 “Type A”
can be operated until overhaul. The proper maintenance involves periodic evaluation using
Power Trac 3-Way Test Strips and addition of SCA as needed, as indicated by the strip test.
To verify coolant acceptability, submit a sample for coolant analysis every three (3) years,
300,000 miles (480,000 km), 5,000 operating hours, whichever comes first. Submit the
sample in a DDC Power Trac Coolant Test Bottle. Refer to section titled “POWER COOL
ENGINE PRODUCTS" for part numbers.

NOAT Coolant: A properly maintained NOAT coolant may be operated 4 years,

600,000 miles (960,000 km) or 10,000 operating hours, whichever comes first. At this
time, the system must be completely drained and refilled.

NOAT Coolants require the addition of an extender at 300,000 miles (480,000 km) or
5,000 hours or two years, whichever comes first. Use one pint of extender for every 20
gallons of coolant (1:160 ratio).

Do not use the following in Detroit Diesel engine cooling systems:

Soluble oil

High silicate, antomotive type antifreeze

Chromate SCA

Methoxy propanol-base coolant

Methy! alcohol-base coolant

Sealer additives or coolant containing sealer additives
HVAC coolant

Phosphated coolants

Al information subject to changs without notice.
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COOLANT SELECTIONS

WARRANTY INFORMATION

Any deviations from the coolant formulations or maintenance requirements stated below require
prior written approval from Detroit Diesel Corporation.

Defects

The engine warranty offered by Detroit Diesel Corporation covers engine repairs to correct
any malfunction occurring during the warranty period resulting from defects in material or
workmanship.

Maintenance

Detroit Diesel Corporation is not responsible for the cost of maintenance or repairs due to the
lack of performance of required maintenance services as recommended by Detroit Diesel, or
the failure to use fuel, oil, lubricants, or coolant meeting DDC-recommended specifications.
Performance of the required maintenance and use of the proper fuel, oil, lubricating oil, and
coolant are the responsibility of the owner.

POWER COOL ENGINE PRODUCTS
Listed in Table 11 are POWER COOL fully formulated IEG coolant product descriptions.

Coolant Type Part Number Description
23512138 One Gallon Jug - & Per Case
Concentrated - 23512139 55 Gallon Drum
23512140 Bulk Delivery - 1,000 Gallon Minimum
23518218 55 Gallon Drum
Pre-Blended 50:50
23513503 Bulk Delivery - 1,000 Gallon Minimum

Table 11 POWER COOL Fully Formulated IEG Coolant

Listed in Table 12 are POWER COOL 2000 SCA product descriptions.

Coolant Type Part Number Description
23507858 Pint Botlle - 12 Per Case
23507859 Half Gallon Jug - 6 Per Case
For POWER COOL IEG Coolant
: 23507860 5 Gallon Pail
23507861 55 Gallon Drum

Table 12 POWER COOL 2000 Supplemental Coolant Additive

Al information subjec! i change without notice.
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COOLANT SELECTIONS

Listed in Table 13 are POWER COOQL 3000 SCA product descriptions.

Coolant Type Part Number Description
23507854 Pint Bottle - 12 Per Case
23507855 Half Gallon Jug - 6 Per Case
For POWER COQL |IEG Coolant
23507856 5 Gallon Pail
23507857 55 Gallon Drum

Table 13 POWER COOL 3000 Supplemental Coolant Additive

Listed in Table 14 are POWER COOL 3000 SCA filter descriptions.

Coolant Type Part Number Description
23507545 4 Ounce (1 Pint Equivalent}
23508425 8 Ounce (2 Pint Equivalent}
23508426 12 Ounce (3 Pint Equivalent)
For POWER COOQL IEG Coclant
23507189 16 Qunce {4 Pint Equivalent)
23508427 32 Ounce (8 Pint Equivalent)
23508428 53 QOunce (13 Pint Equivalent)

Table 14 POWER COOL 3000 Supplemental Additive Coolant Filters

Listed in Table 15 are POWER COOL supplemental need release coolant filter descriptions.

Coolant Type Part Number Description
23516488 For 0-8 Gallon Systems
For POWER COOL IEG Coolant
23516489 For 8-20 Gallon Systems

Table 15 POWER COOL Supplemental Additive Need Release Coolant Filters

Listed in Table 16 are POWER COOL 1349 SCA product descriptions.

Coolant Type Part Number Description
23618072 1 Gallon Jug - & Per Case
For POWER COOL IEG Coolant 23518073 5 Gallon Pail
23518074 55 Gallon Drum

Table 16 POWER COOL 3149 Supplemental Coolant Additive

Al Information subject to change without nokice.
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COOLANT SELECTIONS

Listed in Table 17 are POWER COOL 3149 SCA filter descriptions.

Cooclant Type Part Number Description
23518069 4 Ounce Maintenance
For POWER COOL |IEG Coolant 23518070 32 Ounce Pre-Charge
23518071 53 Ounce Pre-Charge

Table 17 POWER COOL 3149 Supplemental Additive Coolant Filters

Listed in Table 18 are POWER COOL Plus extended life NOAT coolant product descriptions.

Coolant Type Part Number Description
23519397 One Gallon Jug - 6 Per Case
Concentrated 23519394 55 Gallon Drum
23519395 Bulk Delivery - 2,000 Gallon Minimum
23519396 One Gallon Jug - 6 Per Case
Pre-Blended 50:50 23519398 55 Gallon Drum
23519399 Bulk Delivery - 2,000 Gallon Minimum

Table 18 POWER COOL Plus Extended Life NOAT Coolant

Listed in Table 19 is the POWER COOL Plus extender product description.

Coolant Type Part Number Description

For POWER COOL Plus 23519400 One Quart Botlle - 6 Per Case

Table 19 POWER COOL Plus Extender for use with POWER COOL Plus NOAT
Coolant '

Listed in Table 20 are POWER COOL Plus 6000 NOAT inhibitor product descriptions.

Coolant Type Part Number Description
23522127 One Gallon Jug - 6 Per Case
Water Only
23522128 5 Gallon Pail

Table 20 POWER COOL Plus 6000 NOAT Inhibitor for Water-Only Systems

Al infy ion subject to change without nolice,
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COQLANT SELECTIONS

Listed in Table 21 are POWER COQL cooling system cleaner product descriptions.

Cleaner Type Part Number Description
23507862 One - Half Gallon Jug - 6 Per Case
On-Line Cleaner 23507863 5 Gallon Pail
23507864 55 Gallon Drum
Twin Pack 23507867 Twin Pack -2 Per Case

Table 21 POWER COOL Cooling System Cleaners

Listed in Table 22 are the Power Trac coolant testing, analysis products and descriptions.

Application Part Number Description
Indicates Nifrite, Molybdate, 23519401 3-Way Coolant Test Strips
and Glycol Levels (Single Foil Packs)
Indicates Nitrite, Molybdate, 3-Way Coolant Test Strips

and Glycol Levels 23519402 {Bottle of 50}
Indicates Nitrite, Molybdate, 3-Way Coclant Test Strips
and Glycol Levels 23522774 (Bettle of 10)
. Coolant Analysis Bottle
Complete Coofant Analysis 23516921 (Carton of 6)
. . Laboratory
Organic Coolant Analysis 23523398 Coolant Analysis
. . Field Test
Organic Coolant Analysis 23523399 Coolant Analysis

Table 22 Power Trac Coolant Testing and Analysis Products

Al information subject fo change without nolice.
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COOLANT SELECTIONS

Listed in Table 23 are the coolant inhibitor element size requirements.

Filters Only Liquid Only
Cooling System
Capacity (Gallons) Filter Quantity Part Number Nun:}bel;
of Pintg
1-4 1 23507545 7, -1
5-8 1 23508425 1, -2
g9-12 1 23508426 2Y,-3
13-16 1 23507189 3Y,-4
24-32 1 23508427 6-8
47-52 1 23508428 1%, - 13
50-75 2 23508427 12/, - 18 %,
75-100 2 23508428 18%, - 25
100-125 2 23508428 25 - 31,
125-150 2 23508428 Y, - 37,

Not necessary  POWER COOL coolant is used {already pre-charged).
* Listed in Table 13 and listed in Table 14 are POWEAR COOL 3000 part numbers.

Table 23 Coolant Inhibitor Element Size Requirements - Initial Fill Dosage for IEG
or IPG Plus Water Coolant Mixtures

Afl information subjact o change without notice.
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COOLANT SELECTIONS

Listed in Table 24 are the coolant inhibitor element size requirements.

Filters Liquid Only
Cooling System
Capacity (Gallons) Fitter Quantity Part Number Addition-al SCA Number of Pints
Required or Quarts Needed *
3 1 235807545 Naone 2 Pints
4 2 23507545 None 2 Pints
5 1 23508425 None 3 Pints
7 1 23508426 None 4 Pints
10 1 23507189 None 5 Pints
15 2 23508426 None 8 Pints
20 1 23508427 None 10 Pints
25 1 23508427 MNone 13 Pints
1 23507545 - -
30 1 23508427 None 15 Pints
- 1 23508426 - -
35 1 23508427 None 18 Pints
- 1 23507189 - -
40 2 23508427 Nene 2'/,Quarts
50 2 23508427 None 3y Quarts
60 1 23508428 None 3%, Quarts
- 1 23608427 - -
70 2 23508428 None 4%, Quarts
85 2 23508428 1 Gallon ™ 531'3 Quarts
100 2 23508428 2 Gallons ** 6"/, Quarts
125 2 23508428 3 1/4 Gallons ** 77/ Quarts
150 2 23508428 5 Gallons ** 9%, Quarts

* ¥ se POWER COOL 2000 and 3000 liguid SCA, or equivalent.
* Listed in Table 12 are POWER COGL 2000 part numbers, listed in Table 12 and listed in Table 14 are POWER COOL 3000

part numbers.

Table 24 Coolant Inhibitor Element Size Requirements - Initial Dosage for
Water-Only Systems

All information subject to change without nofice.
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COOLANT SELECTIONS

Listed in Table 25 are the coolant inhibitor element size requirements.

Cooling System Fiiters Liquid Only
Capacity (Gallons) Filter Quantity Pari Number Number of Pints*
1-4 1 23507545 1 4
58 1 28507545 i, - 1,
9-12 1 23507545 Y, - ¥,
13-16 1 23507545 3 -1
24-32 1 23508425 111’2 -2
47-52 1 23508426 3-3Y 4
50-75 2 23508426 31, - 4%,
75-100 2 23507189 431'4 - 611'4
100-126 2 23507189 6', - 7%,
125-150 2 23508427 7%, - 9Y,

* Listed in Table 12 are POWER COOL 2000 part numbers.,

Table 25 Coolant Inhibitor Element Size Requirements - Maintenance Dosage for

IEG, IPG, Precharged, and Water-Only Coolant Mixtures

Listed in Table 26 are the need release filters.

Coaaling System

. . -
Capacity (Gailons) Filter Quantity Part Number Number of Pinis
o-8 1 23516488 N/A
8-20 1 23516489 N/A

Need Rslease: Use only per spscific enging operator's guide instructions.
* Listed in Table 12 are POWER COOL 2000 part numbers.

Table 26 Need Release Filters

28
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