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Introduction
Preface 0.1
Chapter 1: Preface

Overview

Introduction This chapter deals with the manual format and usage.

Number of 
pages

8

Chapter publi-
cation date

21 September 2016

Contents

Topic See page

About this manual 0.1-2

Disclaimer 0.1-4

Manual structure 0.1-5

Illustrations and symbols 0.1-6

Special tools 0.1-7

Service bulletins 0.1-8
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0.1 Introduction
Preface
About this manual

What does this 
manual deal 
with?

This manual deals with information regarding the maintenance of the vehicle 
model mentioned on the title page. It also contains important safety instruc-
tions, technical data, component specifications and general troubleshooting 
instructions.

Other infor-
mation

Activities that are not described in this manual, such as repair of drive line 
components and extensive tests of electronic units, are dealt with in the 
workshop instructions by Van Hool suppliers. At request, Van Hool can act 
as an intermediary to supply these publications.

There is also an operating manual available for the vehicle (publication 
number: replace the initial letter "H" of the maintenance manual publication 
number by "B")

Who is this 
manual for?

The manual addresses experienced garage personnel which is familiar with 
the maintenance of heavy commercial vehicles and the general safety rules 
involved.

Read, before 
you begin

Everyone whose task it is to carry out work on the vehicle has to read the 
pages of this manual applicable to his job, before starting any activity. This 
applies in particular to the pages containing safety instructions at the 
beginning of chapter 1.1 and to all safety instructions contained in the text of 
other chapters.

Follow instruc-
tions

Carefully following the instructions in this manual is the prerequisite for traffic 
safety and operational reliability of your vehicle. Non-compliance with the 
instructions causes all warranty claims to expire.

Translation The manuals for Van Hool vehicles are originally written in Dutch and then 
translated if necessary. A translation may lead to differences in interpretation 
with regard to the meaning of what is written. Therefore, in case of dispute, 
only the Dutch version of the text will be taken into account as a reference.

 Copyright No part of this manual may in whatever way be multiplied, published or stored 
in a computerized data file without prior written permission by Van Hool Ltd.

What if you 
want a hard 
copy?

On demand, Van Hool can provide a hard copy. A printed manual is up to 
date up to the printing date.

A hard copy can be ordered either from your Van Hool representative or 
directly from the Van Hool After Sales Department at Koningshooikt-Lier. 
011008 en-US

Maintenance manual 21 September 2016

continued on next page.

0.1 – 2



Introduction
Preface 0.1
Please mention the publication number of the manual as well as the number 
of copies required. The publication number is to be found at the bottom of the 
title page.

Method of 
updating

Modifications or additions are only available through the Van Hool customer 
portal. Therefore, check the customer portal regularly for the latest infor-
mation. Beside the maintenance manual, you will also find the operating 
manual and the parts catalogue on the customer portal.

The customer portal is accessible through "www.vanhool.be/service", and 
only with a code (password) from Van Hool
011008 en-US
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0.1 Introduction
Preface
Disclaimer

Differences 
from the 
product 
described

The data and illustrations in this manual are based upon the newest product 
information available at the time of printing. Van Hool reserves the right to 
make changes to its product without prior notice.

Inaccuracies 
or short-
comings

Great care has been observed in writing this manual. In spite of this fact, the 
Van Hool company does not accept any liability for damage or discomfort in 
any sense that could be attributed to errors or shortcomings contained in this 
manual.

Instruction not 
mentioned

Failure to mention maintenance instructions in this manual for certain comfort 
features does not automatically mean that said features require no mainte-
nance. To the extent possible, separate documentation is supplied sepa-
rately with the documents supplied with the vehicle.

Improper use 
of the vehicle

Van Hool is not liable for damage or accidents occurring as a result of 
improper use of the vehicle. This involves: operation under circumstances or 
for a purpose improper to the vehicle concept, or a driving style abnormal to 
bus or coach operation.

Spare parts The use of accessories and spare parts not issued by Van Hool or which are 
not original Van Hool parts will result in the loss of all guarantee claims.
000680 en-US
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Introduction
Preface 0.1
Manual structure

What is the 
structure 
based on?

The manual structure is based on the structure of the vehicle in terms of com-
ponents and systems.

Parts There are 16 parts (0 through 15).

Chapters Each part has been divided into chapters. The chapters are in numeric order 
within the part they come under. Some numbers may be lacking in the 
sequence. However, this does not mean that your manual is incomplete. The 
reason is that your vehicle contains only part of the components the Van Hool 
numbering system reserves entries for.

Pages Page numbering is restarted at the beginning of each chapter. All pages 
within a same chapter bear the same date: the chapter publication date.

Table of 
contents

Completely at the front, you will find the manual's table of contents. It lists all 
the parts and chapters present in the manual. 

Overview 
pages

Each part and each chapter begins with an overview page.

Separate pub-
lications with 
annexes

In a separate publication, you may come across documents that, for their dif-
ferent type of layout or page numbering, could not be fitted into the overall 
structure of the manual. These are mostly instruction sheets from Van Hool 
suppliers, presented in their original format.

The overview page of a... lists...

part the name and number of each 
chapter present in the corre-
sponding part.

chapter the title and the page number of 
each topic dealt with in the chapter.
011009 en-US
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0.1 Introduction
Preface
Illustrations and symbols

Applicability 
of the illustra-
tions

Some of the illustrations in this manual are simplified or common. They will 
not look exactly like the component or equipment found on your vehicle. 
However, the procedures they illustrate do apply to your vehicle.

Symbols in 
illustrations

Illustrations may include symbols indicating an acceptable or a not 
acceptable condition or action.

Example:

Never hold halogen lamps at the bulb.

Danger 
symbols in the 
text

Certain areas of text in this manual include danger symbols.

This symbol points to danger of personal injury, health or 
even death.

This symbol points to a risk of damage to components or 
equipment.
000683 en-US
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Introduction
Preface 0.1
Special tools

List of special 
tools

At the end of each chapter, you will find a list of all the special tools needed 
to perform the activities described in that chapter.

Ordering 
special tools Tools for which.... you order...

Van Hool order numbers are stated at our service department, in the 
same manner as spare parts.

other supplier's order numbers are 
stated

directly by the respective manufac-
turer, importer or representative in 
your country.
000575 en-US
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0.1 Introduction
Preface
Service bulletins

Introduction As an additional means of informing you on technical items, Van Hool from 
time to time sends you service bulletins.

Priority The information passed on in service bulletins always takes priority over 
information that deviates from and is older than the service bulletin.
011017 en-US
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Part 1 - Complete vehicle

Overview

Contents

The following chapters have been modified since the former edition:

Chapter See page

Chapter 1: General 1.1-1

Chapter See page

Chapter 1: General 1.1-1





Complete vehicle
General 1.1
Chapter 1: General

Overview

Introduction This chapter deals with general information about the vehicle.

Number of 
pages

58

Chapter publi-
cation date

14 October 2016X

Contents

Topic See page

Safety instructions: general 1.1-3

Safety instructions: bodily harm or health damage 1.1-4

Safety instructions: damage to vehicle or equipment 1.1-7

Safety instructions: environmental protection 1.1-9

Vehicle identification 1.1-10

Vehicle characteristics 1.1-12

Access doors and controls on the outside of the CX45 1.1-13

Fluids and lubricants 1.1-21

Running-in service 1.1-25

Maintenance schedule 1.1-28

Maintenance schedule additional information 1.1-41

Maintenance schedule for the climate-control system 1.1-42

Lifting instructions 1.1-45

Towing instructions 1.1-47

To lift and tow vehicle with recovery vehicle equipped with 
under-arm lift

1.1-48

External cleaning of vehicle units 1.1-50

On-board diagnostics system: to read active fault codes 
(DM1) on dashboard display

1.1-52

General mounting guidelines: hose clamps 1.1-55

General mounting guidelines: self-locking nuts 1.1-57
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1.1 Complete vehicle
General
The following subjects have been added/modified since the former edition:

Topic See page

Running-in service 1.1-25
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Complete vehicle
General 1.1
Safety instructions: general

Prevention of 
accidents and 
damage

To help prevent accidents and damage, a series of general customary safety 
rules for dealing with commercial vehicles is provided below. Special 
warnings have also been provided in various chapters of this manual, 
referring to work instructions to which they apply.

Read all these rules and warnings attentively, in both your own safety interest 
and that of the vehicle.

Competent 
staff

Using the vehicle described in this manual is safe on the condition that the 
personnel responsible for its operation and maintenance are adequately 
trained and follow the necessary precautions.

Responsibility Inclusion of these safety rules does not mean that Van Hool is responsible for 
the compliance with them in your company. It must also be emphasized that 
Van Hool cannot possibly anticipate ALL situations or improper actions that 
could lead to an accident, damage or health problems.
000687 en-US
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1.1 Complete vehicle
General
Safety instructions: bodily harm or health damage

Introduction Below you will find rules to prevent accidents causing bodily harm or health 
damage.

Before 
operation

Familiarize yourself with the location and the function of all controls, before 
you drive the vehicle for the first time.

To start the 
engine

Always make sure the parking brake has been applied and the transmission 
is in neutral before starting the engine.

Exhaust 
emissions

Do not run the engine or operate the coolant heater in a confined space, 
unless a proper exhaust removing system is used.

Refueling Due to fire risk refueling is allowed with the engine and the heating system 
switched off only (coolant heater!).

Roller brake 
tester

Switch off the ATC-system before carrying out a performance test. Pro-
cedure: refer to chapter 11.2, under "Precaution in case of performance tests 
on roller brake tester".

Working on 
the vehicle

• Make sure you have read and understood all applicable instructions 
before beginning any work.

• Before working on parts in the engine compartment, activate the starter-
prevention switch (if present) to prevent anyone from turning on the 
engine. Put warning on steering wheel saying "DO NOT START: MAINTE-
NANCE".

• As a rule, maintenance has to be performed, while the engine is not 
running. If you have to conduct checks, while the engine is running, keep 
distance from the moving parts (Caution: optical illusion may cause a 
running fan to look like it is not turning).

• Beware that the vehicle superstructure can suddenly drop over 3 in, if 
someone (intentionally or unintentionally) allows air to escape from the 
suspension air springs.

• Firmly support all heavy vehicle parts, before you unscrew fixing bolts or 
nuts.

• Except when adjusting tire pressure, always fill tires in a safety cage.
003841 en-US
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Complete vehicle
General 1.1
Tools • For a number of activities the use of special tools is prescribed. If you use 
different tools in those cases, you do so at your own risk.

• Never use any tools without having learnt how to handle them first.

• Use tools in proper condition only. Worn-out nut wrenches, for example, 
can slip away dangerously and cause injury.

Jacking • Before jacking up the vehicle, make sure the brakes have been applied 
and the wheels remaining on the ground have been secured with wheel 
chocks.

• Use faultless and suitable jack types only, with sufficient lifting power.

• Never support the vehicle with hydraulic jacks only; always place chassis 
stands or support blocks, before working under a jacked-up vehicle.

Risks of burns • Do not touch with bare hands an engine, transmission or retarder that has 
been operating recently: danger of burns.

• Beware of burns, when draining hot oil. Do not touch oil drain plugs and 
filters with bare hands.

• Never open the engine cooling or interior heating system, while the 
coolant is hot. If this is necessary for some compelling reason, however, 
first release the pressure from the system as indicated under "Safety 
instructions..." in chapters 2.34 and 8.10.

Systems 
under 
pressure

• Do not tighten or loosen pipe or hose connections, while the pipe or hose 
is under pressure (fuel lines, lubricating oil, hydraulic fluid, compressed 
air, etc.).

• Do not check pressurized lines for leaks with your hands. 

• Safely depressurize devices containing compressed air or liquid under 
pressure, before opening them.

• Gas struts of body hatches contain gas under dangerously high pressure. 
Never drill through these struts or open them.

Batteries • When disconnecting or connecting batteries, always disconnect the neg-
ative cable first and reconnect it last (so as to avoid short circuits).

• Batteries contain highly corrosive acid; battery gas is explosive (Refer to 
chapter 14.2, under "Safety instructions relating to batteries").

Hazardous 
substances

• Beware of explosion danger, when draining fuel tanks.

• Avoid any contact with the skin and eyes with corrosive substances or irri-
tants. Wear protective clothing, gloves, safety goggles.
003841 en-US

14 October 2016 X Maintenance manual

continued on next page.

1.1 – 5



1.1 Complete vehicle
General
• Avoid ingestion or inhalation and skin contact with toxic substances. Wear 
protective clothing and, if necessary, a suitable respiration mask.

• If victims are injured in an accident with corrosive or toxic substances, call 
for a doctor immediately.

• Never keep vehicle liquids in packings that could be confused with bev-
erage packings.

• Make sure the workshop has "safety data sheets" at hand for all haz-
ardous substances used. These sheets indicate the substance properties, 
precautionary measures in dealing with it and recommendations for first 
aid in the event of an accident. They are available from the supplier of the 
hazardous substance.
003841 en-US
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Complete vehicle
General 1.1
Safety instructions: damage to vehicle or equipment

Introduction Below you will find rules to prevent damage to the vehicle or equipment.

Defects Make sure every defect that is identified is fixed as soon as possible to 
prevent greater damage.

Screws and 
nuts

• Screws and nuts may be replaced with those having the same part 
number (or equivalent) only, never use screws or nuts of a lower property 
class.

• Observe the tightening torques specified in the various chapters of this 
manual, when tightening screws and nuts.

Electrical 
system

• Switch off the electric battery switch and wait for the delayed cut-off of the 
batteries before starting to work on the electrical system of the vehicle. 
Take into account a waiting time of 90 seconds to be sure that on-board 
voltage is no more present.

• With the electric battery switch on, do not disconnect connector plugs of 
any electronic control unit (automatic transmission, ABS/ATC, EDC or E-
GAS, speed-limiting device, cruise control, multiplex system etc.).

• With the exception of special cases mentioned further on in the manual, 
the use of a test lamp for voltage check is not allowed.

Electric 
welding

Before electric welding on the vehicle, always switch off the electric battery 
switch first and wait for the delayed cut-off of the batteries. Take into account 
a waiting time of 90 seconds to be sure that on-board voltage is no more 
present. Then open the mechanical battery switch and pull the plugs of all the 
electronic control units. Secure the ground return cable of the welding device 
as close as possible to the part that is to be welded.

Temperature-
sensitive 
vehicle elec-
tronics

The electronic components of the vehicle are unable to function in ambient 
temperatures above 160 °F.

Exhaust 
system

The exhaust system can become very hot (the exhaust gas temperature can 
increase up to 1 500 °F). Therefore make sure that no light flammable mate-
rials (such as hay, dry foliage or grass) can come in contact with the exhaust 
system during driving, engine idling or parking the vehicle.
000689 en-US
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1.1 Complete vehicle
General
Engine encap-
sulation

On vehicles with engine encapsulation, make sure to check after work that 
no flammable substances are left on the bottom of the engine encapsulation 
(e.g. diesel fuel after bleeding the fuel system). Regularly clean the inside of 
the encapsulation. An encapsulation soiled on the inside represents a fire 
hazard.

Vehicles with 
raised roof 
edges or 
devices 
mounted on 
the roof

To prevent fire, regularly clear all the leaves and litter from the roof.

Overheated 
engine

Never add cold coolant when the engine is overheated.

Jacking Jack up the chassis frame under the jack support points provided for this 
purpose only. These points have been indicated under "Lifting instructions" 
further on in this chapter.
000689 en-US
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Complete vehicle
General 1.1
Safety instructions: environmental protection

Introduction Below you will find rules to prevent damage to the environment we live in.

Toxins or 
pollutants

Do not dump any toxins or pollutants into the environment. Lubricants, anti-
freeze, liquids for hydraulic systems, diesel exhaust fluid, battery acid, bat-
teries, fuel and oil filters, asbestos are "special waste" and may be disposed 
of in a manner permitted by law only. Check with the environmental pro-
tection authorities to find out about the regulations applicable to your country 
(or region).

Exhaust gases Do not unnecessarily idle the vehicle engine. exhaust gases cause environ-
mental pollution.
000691 en-US
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1.1 Complete vehicle
General
Vehicle identification

Vehicle identi-
fication plate

Figure: vehicle 
identification 
plate

A 1st axle
B 2nd axle
C 3rd axle
D Gross vehicle weight rating
E Manufacturing date
F Gross axle weight rating
G Tire size
H Rim size
I Tire inflation pressure (cold tires)
J Production number
K Chassis number

The vehicle identification 
plate is located in the step 
well of the vehicle.
011757 en-US
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Complete vehicle
General 1.1
Chassis 
number

Engine identi-
fication plate

The chassis number has 
been stamped on the chassis 
side member behind the right-
hand front wheel and is 
accessible from under the 
vehicle.

Engine Location

Detroit Diesel DD13

Cummins ISX
011757 en-US
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1.1 Complete vehicle
General
Vehicle characteristics

Engine

Brakes

Transmission

Multiplex 
system

Front axle

Drive axle

Trailing axle

Make Cummins

Type ISX 12 CM2350 (EPA2016)

Maximum power • 425 hp at 2 100 rpm

Maximum torque • 1 650 ft.lbf at 1 200 rpm

Make Knorr-Bremse

Type Disc brakes SN7...

Allison WTB500(R)

ZF Astronic

Make Siemens VDO

Type KS32-X.X

Make Van Hool

Type Independent wheel suspension

Make Dana

Type G171

Make Van Hool

Type Independent wheel suspension
013854 en-US
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Complete vehicle
General 1.1
Access doors and controls on the outside of the CX45

Figure: right-
hand side view 
and rear view

1 Power steering fluid tank, waste water tank dump valve, toilet tank dump valve
2 Luggage compartment
3 DEF filler opening (DEF is short for "Diesel Exhaust Fluid")
4 Batteries, mechanical battery isolation switch 
5 Luggage compartment, access to junction box EKB, access to box with com-

pressed-air switches and sensors
6 Luggage compartment
7 Luggage compartment
8 Luggage compartment
9 Fuel filler opening, solenoid shut-off valves of fuel lines

10 Passenger door
11 Engine compartment
12 Lower lift door
13 Upper lift door
014053 en-US
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1.1 Complete vehicle
General
Figure: left-
hand side view 
and front view

1 Roof hatch
2 Spare wheel, compressed-air system fill connection
3 Coolant filler cap
4 Air filter, air-filter service indicator
5 Coolant heater, main shut-off valve in interior heating supply line, main shut-

off valve in interior heating return line, interior heating valve block
6 Climate-control condenser compartment
7 Luggage compartment
8 Luggage compartment
9 Luggage compartment, access to main junction box

10 Windshield washer tank, front-bumper release lever

In engine com-
partment Element Location

Coolant level sight glass
014053 en-US
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Complete vehicle
General 1.1
1 Engine oil dipstick

2 Engine oil filler cap

1 Transmission oil filler cap

2 Transmission oil dipstick

Control panel

1 Engine start button

2 Engine stop button

3 "Stationary regeneration 
request" push-button (with 
integrated lamp)

4 "Regeneration inhibited" 
push-button (with inte-
grated lamp)

5 Socket for portable lamp 
(24 volt)

6 Starting interlock switch

7 Engine-compartment 
lighting switch

Element Location
014053 en-US
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1.1 Complete vehicle
General
In front of 
right-hand 
wheel of drive 
axle

At right-hand 
side at very 
rear

Jump-starting terminals

1 "+" terminal

2 Ground terminal

Element Location

Element Location

Mechanical battery switch

1 Batteries disconnected

2 Batteries connected

Element Location

Power steering fluid tank
014053 en-US
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Complete vehicle
General 1.1
In front of left-
hand wheel of 
drive axle

Toilet tank dump valve

Waste-water tank dump valve

Element Location

Element Location

1 Interior heating valve block

2 Coolant heater
014053 en-US
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1.1 Complete vehicle
General
At left-hand 
side at very 
rear

Main shut-off valve in interior-
heating return line

NOTE: The main shut-off 
valve in the interior-heating 
supply line is located behind 
the coolant heater.

Element Location

Element Location

1 Air-filter service indicator

2 Air filter

Access to coolant filler cap
014053 en-US
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Complete vehicle
General 1.1
At left-hand 
side at very 
front

In the luggage 
compartment 
ahead of the 
right-hand 
drive axle 
wheel

Element Location

1 Front-bumper release 
lever

2 Windshield-washer tank

Element Location

1 Junction box EKB

2 Box with compressed-air 
switches and sensors
014053 en-US
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1.1 Complete vehicle
General
Behind the 
body lid to the 
rear of the 
right-hand 
front wheel

At the left, 
behind front 
bumper

Element Location

1 Solenoid shut-off valve in 
fuel line to coolant heater

2 Solenoid shut-off valve in 
fuel line to engine

Element Location

Compressed-air system fill 
coupling
014053 en-US
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Complete vehicle
General 1.1
Fluids and lubricants

Fuel tank

DEF tank NOTE: DEF is short for "Diesel Exhaust Fluid".

Engine oil pan

Transmission

Capacity Specificationsa

a. For more information, refer to Cummins Service Bulletin 3379001.

approx. 238 gallons ULSD-diesel oilb meeting the requirements of 
ASTM D 975 No. 2D.

b. ULSD stands for "Ultra-Low Sulfur Diesel" (sulphur content not more than 15 ppm)

Capacity Specifications

approx. 23 gallons Has to meet DIN 70070 or ISO 22241-1 standard.

Capacity Specificationsa

a. For more information, refer to Cummins Service Bulletin 3810340.

• Maximum level: 
approx. 11 gallo
ns

• Minimum level:   
approx. 9 gallon
s

Engine oil that meets the requirements of “Cummins 
Engineering Specifications” CES 20081. Viscosity 
depending at outside temperature.

Type Capacity Specifications

Allison WTB500(R) Oil to Allison lubricants list TES 

295ab

a. The Allison transmission has been factory filled with CASTROL TranSynd or with SHELL 
Spirax S6 ATF A295.

b. On the "www.allisontransmission.com" website you find a list with approved TES 295 lubri-
cants.

• Refill after oil 
change

approx. 
31 U.S. Qts

• Initial fill approx. 
40 U.S. Qts

ZF Astronic approx. 
11.6 U.S. Qts

Oil to ZF lubricants list TE-

ML 02, class 02E or 02Lcd.
013855 en-US
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1.1 Complete vehicle
General
Drive axle

Power 
steering 
system

c. The ZF Astronic transmission has been factory filled with CASTROL Syntrans Max 75W-80 
or with TOTAL Transmission Gear 9 FE 75W-80 (former name: TOTAL Transmissions 
XS FE 75W-80).

d. On the "www.vanhool.be" website, under the "service" menu item, you will find links to lists 
with approved fluids and lubricants on the website of ZF.

Capacity Specifications

approx. 4.5 gallons Transmission oil meeting MIL-L-2105D require-

mentsa. Viscosity depending at the outside temper-
ature

a. The drive axle has been factory filled with SAE 85W-140 mineral oil.

Capacity Specifications

approx. 
9.5 U.S. Qts

Automatic transmission fluid, to ZF lubricants list TE-

ML 09a.

a. On the "www.vanhool.be" website, under the "service" menu item, you will find links to lists 
with approved fluids and lubricants on the website of ZF.
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Complete vehicle
General 1.1
Engine 
cooling and 
interior 
heating 
system

Refrigerant 
system

Refrigerant R134a

Climate-
control 
compressor 
oil pan

Windshield-
washer tank

Capacity Specifications

approx. 46 gallons The whole year through, a mixturea of waterb and 
one of the following antifreezes:

• TEXACO Havoline XLC

• CHEVRON Havoline XLC

• TOTAL Coolelf Auto Supra -37 °C

• CHEVRON Delo Extended Life Coolant Nitrite 
Free

• TEXACO Extended Life Coolant Nitrite Free

a. Preferably fill with a fully formulated mixture of water and antifreeze. Use a mixture of 50% 
antifreeze and 50% water.

b. If you mix water with antifreeze yourself, prepare this mixture beforehand and only use 
deionized or demineralized water.

Capacity Specifications

Carrier O5G compressor:

approx. 3.4 U.S. Qts

• CASTROL Icematic SW68

• MOBIL Eal Arctic 68

• ICI Emkerate RL68H

Bitzer compressor:

approx. 2.6 U.S. Qts

• BITZER BSE55

• FUCHS SEZ55

• CASTROL Icematic SW68

• MOBIL Eal Arctic 68

• ICI Emkerate RL68H

Capacity Specifications

approx. 5.3 gallons Water with windshield-washer antifreeze
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1.1 Complete vehicle
General
Greasing 
points Application Specifications

All lubricators for manual lubri-
cation on chassis and body, 
unless otherwise stated.

Multipurpose grease:

NLGI No. 2 consistence, lithium based, 
with EP and corrosion inhibiting addi-
tives, drop point not below 380°F

Propeller shaft Special high temperature grease:

• SHELL Gadus S3 V220C 2a

• FUCHS Renolit Duraplex GWB

• RHENUS Norplex LKP 2

a. Former name: SHELL Retinax LX 2.

Front axle: king-pin bearings FUCHS Renolit LX-OTP 2

Splash-water protective cover 
on steering-gear output shaft

Special grease:

TEXACO Texando FO 20

Automatic passenger-door 
spindle

NLGI No. 2 high-temperature grease 
with molybdenum disulphide (MoS2)
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Complete vehicle
General 1.1
Running-in service

This schedule 
applies to 

Vehicles with:

Fluids and 
lubricants

Refer to "Fluids and lubricants" earlier in this chapter.

After first 
30 miles

And again after the next 60 miles, retighten the wheel nuts with a torque 
wrench. After that, check the torque daily until finally tight.

After first 
1 000 miles

Component Make/type

Engine • Cummins ISX CM2350

• Detroit Diesel DD13 DDEC 13

Emission standard EPA2016

Transmission • Allison WTB500(R)

• ZF Astronic

Drive axle Dana G171

Brakes Knorr-Bremse SN7...

Action Component Refer to 
chapter...

Retighten Wheel nuts

Engine cooling system, interior-heating 
system: standard hose clamps (Do not 
retighten constant torque hose clamps!)

2.34

Trailing axle: nut of kingpin fit screwsa 12.14
name en-US
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1.1 Complete vehicle
General
After first 
3 000 miles

Check V-belts: tension (with gauge) 2.46

Engine: air-intake ductings for security, 
damage, leakage

Tires: pressure 3.38

Air springs: height 3.6

Emergency exits (emergency side 
windows and roof hatches): whether they 
can be opened, closed and latched 
properly.

Starter motor, alternators, ground points: 
security of electrical connections

Electrical cables: security of connections, 
attachment, chafing

a. Only on TD925US with steered trailing axle.

Action Component Refer to 
chapter...

Action Component Refer to 
chapter...

Change Drive axle: oil 12.10

Renew Cummins engine: coolant filtera 2.34

Lubricate Propeller shaft: universal joints 4.10

Front axle steering: intermediate lever 7.6

Climate-control compressor: seat 
bearings

2.46

Retighten Wheel nuts 3.34

Propeller shaft: fixing bolts 4.10
name en-US
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Complete vehicle
General 1.1
Check V-belts: tension (with gauge) 2.46

Drive axle: breather for freedom of 
obstruction

12.10

Air suspension: height, leakage 3.6

Batteries: fluid level 14.2

Brake chambers: damage, leakage 5.10

Compressed-air valves of brake system: 
air tightness and exhaust function

5.10

Engine and transmission: security in 
chassis

Wheel suspensions: threaded-fastener 
joints

3.10, 3.14, 
3.18, 12.6, 
12.10 and 

12.14

Front axle steering: threaded-fastener 
joints

7.6

Trailing axle steering: threaded-fastener 

jointsb
7.10

Compressed-air tanks: security 13.17

Dashboard gauges and warning lights: 
operation

Test Service brake circuits: air tightness 5.10

a. Replace the factory-mounted filter by a Fleetguard WF2123 "Non-chemical" coolant filter.

b. Only on TD925US with steered trailing axle.

Action Component Refer to 
chapter...
name en-US
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1.1 Complete vehicle
General
Maintenance schedule

This schedule 
applies to

Vehicles with:

Fluids and 
lubricants

Refer to "Fluids and lubricants" earlier in this chapter.

Additional 
grease interval

After interim cleaning of the chassis with a steam cleaner, perform an addi-
tional greasing service at the following points:

• Propeller shaft universal joints;

• Front axle king-pin bearings;

• Only on TD925US/TDX25US with steered trailing axle: kingpin bearings 
of trailing axle;

• Intermediate lever(s) of front-axle steering.

Detroit Diesel: 
particulate 
filter of 
exhaust after-
treatment 
device

Change/clean the particulate filter of the exhaust aftertreatment device if 
"CHECK ENGINE" appears on the dashboard display and if, when reading 
the fault memory, the active fault "Clean DPF" appears. Normal cleaning 
interval: 300 000 to 400 000 miles

Component Make/type

Engine • Cummins ISX 12 

• Detroit Diesel DD13 

Emission standard EPA2016

Transmission • Allison WTB500(R)

• ZF Astronic

Drive axle Dana G171

Brakes Knorr-Bremse SN7...
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Complete vehicle
General 1.1
Daily

Monthly

Action Component Refer to 
chapter...

Check Engine: oil level 2.38

Engine: coolant level 2.34

Engine: DEF level

Detroit Diesel engine: water level in fuel/
water separator (via dashboard display)

Engine: air-filter service indicator 2.22

Engine: air intake ductings for security, 
damage and leakage (visually)

Cummins engine: freedom of obstruction 
of crankcase breather duct

Allison WTB500(R) transmission: oil level 6.10

Front axle steering: fluid level 7.6

Trailing axle steering: fluid level (via 

dashboard display)a

a. Only on TD925US/TDX25US with steered trailing axle.

V-belts: tension, wear 2.46

All pipes and hoses for security, damage, 
chafing and leakage (also of the exhaust 
system)

Presence of fluid leaks in engine com-
partment, at wheel hubs,...

Tires: pressure, damage 3.38

Wheel nuts: security (visually)

Wheels for cracks and deformations 3.34

Visually: body ground clearance (air sus-
pension operation)

Emergency side windows: whether they 
are closed and latched

Action Component Refer to 
chapter...

Test 120 VAC system: ground-fault circuit 
interruptors

14.10
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1.1 Complete vehicle
General
Every 
3 000 miles

Every 
12 500 miles

Action Component Refer to 
chapter...

Lubricate Trailing axle: king-pin bearingsa

a. Only on TD925US/TDX25US with steered trailing axle.

12.14

Action Component Refer to 
chapter...

Retighten Wheel nuts (with torque wrench) 3.34

Engine cooling system, interior-heating 
system: standard hose clamps (Do not 
retighten constant torque hose clamps!)

2.34

Lubricate Front axle steering: intermediate lever(s) 7.6

Trailing axle steering: bearing in steering-

cylinder fixing holea
7.10

Climate-control compressor: seat 
bearings

2.46

Bodywork hinges and locks

Windshield wipers: pivot points of linkage 
(with oil)
013939 en-US

Maintenance manual 14 October 2016 X

continued on next page.

1.1 – 30



Complete vehicle
General 1.1
Check Cummins engine: visually, contamination 
of Fuel Pro fuel filter (if necessary, 
change filter element)

2.10

Detroit Diesel engine: visually, contami-
nation of Fuel Pro fuel filter (if necessary, 
change filter element) (if installed)

2.10

Engine: adjustment of rear rubber-metal 
mounts of engine suspension

2.6

Engine: exhaust aftertreatment for 
security, damage, leakage

Windshield washer: fluid level

Batteries: fluid level and charge, clean-
liness of terminals

14.2

Engine cooling system: mesh screen of 
radiator compartment (clean, if nec-
essary)

2.34

V-belts: tension, wear 2.46

Air springs: height (measure) 3.6

Compressed-air supply: compressed-air 
tanks for absence of moisture

13.17

Wheel suspensions: threaded-fastener 
joints

3.10, 3.14, 
3.18, 12.6, 
12.10 and 

12.14

Tires: pressure (with tire pressure gauge) 3.38

Emergency exits (windows and roof 
hatches): whether they can be opened, 
closed and latched properly.

Indicator lights and gauges: operation

ZF Astronic transmission: oil level 6.10

Wheel suspensions: exterior condition of 
air springs, air tightness

3.6

Check Brakes: brake pad wearb 5.10

Brakes: general conditionc 5.10

Brakes: brake chambers for damage, 
leakage

5.10

Brakes: valves, lines and couplings for air 
tightness

5.10

Brakes: foot brake valve operating mech-
anism

5.10

Action Component Refer to 
chapter...
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1.1 Complete vehicle
General
Every 
25 000 miles

Check Front axle steering: steering ball-joints for 
backlash, condition of ball-joint protection 
covers

7.6

Trailing axle steering: steering ball-joints 
for backlash, condition of ball-joint pro-
tection covers

7.10

Front axle steering: threaded-fastener 
joints

7.6

Trailing axle steering: threaded-fastener 
joints

7.10

Electricity: condition of the electrical 
wiring (insulation, loose or oxidized con-
nections)

Exterior lighting: operation

Exterior lighting: headlamps adjustment 10.2

Passenger door: operation and 
adjustment

10.62

Toilet: operation

Windshield wipers: wiping area, wiper 
blades condition

a. Only on TD925US/TDX25US with steered trailing axle.

b. At least every 3 months.

c. At least once a year.

Action Component Refer to 
chapter...

Action Component Refer to 
chapter...

Retighten Trailing axle: nut of kingpin fit screwsa 12.14

Change Cummins engine: oilb 2.38

Detroit Diesel engine: oilc 2.38

Renew Cummins engine: oil filterd 2.38

Detroit Diesel engine: oil filtere 2.38

Cummins engine: fuel filter 2.10

Detroit Diesel engine: fuel filters (pre-

filter, fuel/water separator, final filter)f
2.10
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Complete vehicle
General 1.1
Lubricate Propeller shaft: universal joints 4.10

Passenger door: ball-joints of upper and 
lower guide arms

10.62

Emergency side windows: unlatching 
mechanism

Apply Passenger door: vaseline on the locking 
cams

10.62

Passenger door: silicone grease on 

rubber door sealsg
10.62

Clean Engine: radiator and charge-air cooler 2.22 and 2.34

Carry out Compressed-air brakes: function test

Check Engine: security 2.6

Transmission: security

Transmission and drive axle: breather for 
freedom of obstruction

Water hoses for signs of deterioration 
(change as necessary)

Wheels: damages 3.34

Front axle: toe 12.6

Trailing axle: toe 12.14

Wheel suspensions: leveling valves for 
wear and damage

3.6

Emergency windows: force to operate 
unlatching lever (20 lbs)

Compressed-air system: security of air 
compressor

a. Only on TD925US/TDX25US with steered trailing axle.

b. The interval applies to "Normal Duty". These vehicles have an average fuel consumption of 
between 6 and 7 miles/gallon.

c. The interval applies to "Severe Service". These vehicles travel up to 30 000 miles/year and 
have an average fuel consumption of less than 5 miles/gallon.

d. See b.

e. Refer to c.

f. Refer to c.

g. Repeat monthly in winter

Action Component Refer to 
chapter...
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1.1 Complete vehicle
General
Every 
35 000 miles

Every 
50 000 miles

Action Component Refer to 
chapter...

Change Cummins engine: oila

a. The interval applies to "Light Duty". These vehicles have an average fuel consumption of 
more than 6 miles/gallon.

2.38

Detroit Diesel engine: oilb

b. The interval applies to "Short-haul Service". These vehicles travel between 30 000 and 
60 000 miles/year and have an average fuel consumption of between 5.1 and 5.9 miles/
gallon.

2.38

Cummins engine: oil filterc

c. See a.

2.38

Detroit Diesel engine: oil filterd

d. See b.

2.38

Detroit Diesel engine: fuel filters (pre-

filter, fuel/water separator, final filter)e

e. See b.

2.10

Action Component Refer to 
chapter...

Change Detroit Diesel engine: oila

a. The interval applies to "Long-haul Service". These vehicles travel more than 60 000 miles/
year and have an average fuel consumption of more than 6 miles/gallon and minimal city 
"stop-and-go" operation.

2.38

Renew Detroit Diesel engine: oil filterb

b. See a.

2.38

Detroit Diesel engine: fuel filters (pre-

filter, fuel/water separator, final filter)c

c. See a.

2.10

Lubricate Front axle: king-pin bearingsd

d. At least once a year.

12.6

Passenger door: door spindle 10.62

Check Wheel bearing end-playe

e. 

On vehicles covering less than 50 000 miles per year: at least once a year. On vehicles cov-
ering more than 50 000 miles per year: at least every 6 months. Also carry out this check 
after working on the brakes or on any other component on the axle end.

12.6, 12.10, 
12.14
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Complete vehicle
General 1.1
Every 
60 000 miles

Every 
100 000 miles

Action Component Refer to 
chapter...

Renew Compressed-air dryer: cartridgea

a. At least once a year.

13.9

Steering system: filter in fluid tank 7.6

Air suspension: line filters 3.6

Carry out Propeller shaft: minor inspectionb

b. At least once a year.

4.10

Check Engine: turbocharger security and 
leakage

Passenger door: locking cams wear

Front axle: hub unit wearc

c. At least once a year.

12.6

Trailing axle: hub unit weard

d. Only on vehicles with non-steered trailing axle: At least once a year.

12.14

Front axle: clearance between steering 
knuckle and axle end

12.6

Compressed-air system: setting of 
overflow valves

Alternator brushes 14.2

Action Component Refer to 
chapter...

Change Drive axle: oila

a. At least once a year. The 100 000 miles interval applies to mineral oil. If a synthetic oil 
approved by Dana is used, the interval can be extended to 240 000 miles or every three 
years.

12.10

Check Detroit Diesel engine: valve clearanceb

b. The second time after 500 000 miles. After that each 500 000 miles.
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1.1 Complete vehicle
General
Every 
125 000 miles

Every 
150 000 miles

Every 
175 000 miles

Action Component Refer to 
chapter...

Check Brakes: brake clearance, condition and 
security of end caps of guide sleeve 

screws and adjuster protective capa

a. At least once a year.

5.10

Brakes: operation of adjusting mech-
anism; brake caliper sliding system; con-
dition and security of pistons dust boots, 
adjuster protective cap and other 

blanking elementsb

b. At least with every brake-pad replacement.

5.10

Brakes: condition of brake disk, thickness 

of brake disk, run-out of brake diskc

c. At least once a year.

5.10

Action Component Refer to 
chapter...

Renew Cummins engine: filter element of 
crankcase breather

Cummins engine: coolant filtera

a. At least once a year.

2.34

Detroit Diesel engine, exhaust after-
treatment system: DEF filter in pump 

unitb

b. The interval applies to "Severe Service". These vehicles travel up to 30 000 miles/year and 
have an average fuel consumption of less than 5 miles/gallon.

2.30

Clean Cummins engine: fuel injector of exhaust 
aftertreatment system

Action Component Refer to 
chapter...

Change ZF Astronic transmission: oila 6.10
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Complete vehicle
General 1.1
Every 
200 000 miles 

Renew Engine cooling system: filler cap and 
pressure relief cap of expansion tank

Detroit Diesel engine, exhaust after-
treatment system: DEF filter in pump 

unitb

2.30

ZF Astronic transmission: oil filterc 6.10

Compressed-air system: governor

Carry out Propeller shaft: major inspectiond 4.10

Front axle steering: major inspectione

(content: refer to "Maintenance schedule 
additional information" further in this 
chapter)

Check Compressed-air system: air-compressor 
discharge line for carbon deposit

13.25

Compressed-air system: condition of air-
compressor unloader valves

Cummins engine: crankshaft vibration 
damper

a. At least every 2 years. The 175 000 miles interval is valid for class 02L oil of ZF lubricants 
list TE-ML 02.

When using oil from class 02E, the interval can be prolonged to 330 000 miles or 3 years, 
on the condition that the transmission breather is connected to a dry compartment by means 
of a line. If this is not the case, the interval for 02L oil is valid.

b. The interval applies to "Short-haul Service". These vehicles travel between 30 000 and 
60 000 miles/year and have an average fuel consumption of between 5.1 and 5.9 miles/
gallon.

c. With each oil change.

d. At least every 3 years.

e. First time after 480 000 km

Action Component Refer to 
chapter...

Action Component Refer to 
chapter...

Renew Cummins engine, exhaust aftertreatment 
system: DEF filter in pump unit

2.30
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1.1 Complete vehicle
General
Every 
250 000 miles 

Every 
300 000 miles 

Every 
400 000 miles 

Every 
6 months

Yearly

Action Component Refer to 
chapter...

Renew Detroit Diesel engine, exhaust after-
treatment system: DEF filter in pump 

unita

a. The interval applies to "Long-haul Service". These vehicles travel more than 60 000 miles/
year and have an average fuel consumption of more than 6 miles/gallon and minimal city 
"stop-and-go" operation.

2.30

Check Cummins engine: crankshaft vibration 
damper

Cummins engine: valve clearance (adjust 
if necessary)

Action Component Refer to 
chapter...

To change/to 
clean

Cummins engine, exhaust aftertreatment 
system: particulate filter

2.30

Action Component Refer to 
chapter...

Change Engine, cooling circuit and interior 

heating: coolanta

a. At least every 4 years.

2.34

Action Component Refer to 
chapter...

Check Trailing axle steering: security, corrosion, 

leaksa

a. Only on TD925US/TDX25US with steered trailing axle.

7.10

Action Component Refer to 
chapter...

Renew Engine: air-filter element 2.22
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Complete vehicle
General 1.1
Every 2 years

Every 4 years

Clean Underside of the vehicle; afterwards 
inspect anti-corrosion coating and re-

apply where necessarya

10.1

Check Coolant: antifreeze concentrationb

Engine cooling system: condition of 
sealing around cooling radiator  (change 
if necessary)

Engine cooling system: condition of 
sealing in feed-through apertures for air 
intake tubes in radiator compartment 
(change if necessary)

ZF Astronic transmission: breather line 

for security, damage and chafingc

a. End of the cold season.

b. Start of the cold season.

c. Change the transmission oil immediately if the line has been damaged to such an extent that 
there is a risk of penetration of dirt or water (pulled off, ruptured or cracked line).

Action Component Refer to 
chapter...

Action Component Refer to 
chapter...

Change Trailing axle steering: fluida

a. Only on TD925US/TDX25US with steered trailing axle.

7.10

Renew Trailing axle steering: filter in fluid tankb

b. Only on TD925US/TDX25US with steered trailing axle.

7.10

Inject With rust-preventing oil: all open frame 
tubes located below floor level

10.1

Action Component Refer to 
chapter...

Renew Trailing axle steering: pressure accumu-

latora

a. Only on TD925US/TDX25US with steered trailing axle.

7.10
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1.1 Complete vehicle
General
Every 5 years
Action Component Refer to 

chapter...

Change Allison WTB500 transmission: oila

a. Also change the oil when the service indicator on the range selector display comes on 
because the oil has to be changed. Renew the "MAIN" and "LUBE" oil filters at the same 
time.

6.10

Renew Allison WTB500 transmission: oil filters 

("MAIN" and "LUBE" filters)b

b. Also renew the oil filters when the service indicator on the range selector display comes on 
because the oil filters have to be replaced.

6.10
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Complete vehicle
General 1.1
Maintenance schedule additional information

"Steering 
system major 
inspection" 
contains:

• To check maximum steering pump pressure.

• To check steering pump flow.

• To check/set hydraulic steering lock.

• To check steering gear pressure.

• To check steering gear for internal leakage.

• To check return time of power steering valve.

• To check play on steering wheel.

• To check steering gear mesh load.

• To check straight-ahead position of wheels.

• To check steering lock angles.

• To check steering column bearings for play.

• To check universal joints and flex couplings.
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1.1 Complete vehicle
General
Maintenance schedule for the climate-control system

WARNING!
Maintenance and repair works on the refrigerant circuit should only be 
carried out by a refrigeration technician.

WARNING!
Vehicles with coolant heater: have the heater checked annually, at the 
start of the cold season, by a specialized technician.

Fluids and 
lubricants

See earlier in this chapter.

Vehicles with 
coolant heater

• Check the outlet of the coolant heater at every service. The outlet must be 
unobstructed, otherwise it will disrupt proper operation of the coolant 
heater, which could be the cause of damage.

• As a precautionary measure, operate the heater for about 10 minutes at 
least once a month, even during the hot season, while the combustion 
engine is cold.

Eberspächer 
coolant 
heater: every 
600 working 
hours or yearly

Eberspächer 
coolant 
heater: every 
3000 working 
hours 

Action

Coolant 
heater

Replace the injector.

Action

Coolant 
heater

Replace the burner head.
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Complete vehicle
General 1.1
Eberspächer 
coolant 
heater: every 
5000 working 
hours 

Monthly

Every 
6 months

Annually 
(before the hot 
season)

Action

Coolant 
heater

Replace the heat exchanger.

Action

Airside 
systems

Check/replace the air filtersa.

a. Depending on the operating conditions (a lot of dust, pollen), decrease the interval.

Check the operation and the tightness of the air flaps.

Water 
circuit

Check the operation of the coolant heater.

Action

Airside 
systems

Check the operation of all fans.

Check/clean the drain lines of the drain pans under the 
evaporators.

Refrigerant 
circuit

Check the hoses for leaking climate-control compressor oil 
or refrigerant.

Check the sight-glass to see if the system has sufficient 
refrigerant.

Check/clean the condenser cooling fins.a

a. Depending on the operating conditions (a lot of dust, pollen), carry out more often.

Water 
circuit

Check the condition of the water hoses.

Control 
system

Check the condition of the electric wiring and plugs.

Action

Complete 
climate-
control unit

Check operation of locks and condition of seals.

Airside 
systems

Check/clean the fins of the radiators and the evaporators.

Check/clean the fins of the convectors and the radiators in 
the vehicle interior.
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1.1 Complete vehicle
General
Annually 
(before the 
cold season)

Water 
circuit

Check the operation of the circulating pump(s).

Refrigerant 
circuit

Check operating pressures and performance.

Check the climate-control compressor clutch bearing.

Check the tension of the drive belt of the climate-control 
compressor.

Check the condenser cooling fans.

Check the operation of the high- and low-pressure switches.

Replace the filter dryer.

Check the refrigerant lines and line couplings. Tighten the 
couplings if necessary.

Check condition and security of suspension rubbers of 
climate-control compressor.

Check the level and the color of the climate-control com-
pressor oil. Change the oil if it has a darkish color.

Control 
system

Check that the system can perform all of the basic functions.

Check the operation of the capacity control.

Carry out a complete function test.

With compressed air, blow through the inside-air temper-
ature sensor(s) through the openings in the housing.

Action

Action

Coolant 
heater

Have the heater checked by a specialized technician.

Replace the fuel filter.
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Complete vehicle
General 1.1
Lifting instructions

Figure: 
chassis-frame 
jacking points

WARNING!
Never support the vehicle with hydraulic jacks only; always place 
chassis stands or support blocks, before working under a jacked-up 
vehicle.

WARNING!
Put the air suspension system in "lowered" position or depressurize it 
before you lift the vehicle.

To lift under 
chassis frame

CAUTION!
Disregarding the following instructions can cause serious damage to 
chassis sections:

• If the vehicle has to be raised by means of jacks under the chassis frame, 
position the jacking ram under the points indicated in the figure only.

• Always jack simultaneously at both front or both rear jacking points.

• Equally, when placing the vehicle on support stands (e.g. when lifting 
columns have been used to raise the vehicle), position the stands under 
the above mentioned points only.
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1.1 Complete vehicle
General
To raise the 
vehicle with 
lifting columns WARNING!

The four (or six) lifting columns have to move at the same speed, so that 
the vehicle remains level while it is being raised or lowered

To raise the 
vehicle under 
the drive axle

If the drive axle has to be raised, it is best to place a central jack with a dished 
head under the middle of the axle banjo.

To raise the 
vehicle under 
the front axle

If an axle end of the front suspension has to be raised, place the jack inside 
the recess in the steering knuckle carrier, indicated on the figure.

Figure: recess 
for jack in 
steering 
knuckle carrier

To raise an axle end of the front suspension, place jack here.
004531 en-US

Maintenance manual 14 October 2016 X

.

1.1 – 46



Complete vehicle
General 1.1
Towing instructions

Guidelines • Before towing, always disconnect the propeller shaft at the drive axle end 
or remove the two drive-axle half shafts. In case of damage inside the 
drive axle, the vehicle has to be towed from the back.

• During the towing procedure, the vehicle air system can be supplied with 
compressed air by the towing vehicle through a hose coupling (refer to "To 
charge compressed-air tanks externally").
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1.1 Complete vehicle
General
To lift and tow vehicle with recovery vehicle equipped 
with under-arm lift

Equipment 
condition

To read towing conditions (refer to "Towing instructions").

To lift where?
If you... you have to place the lifting-system forks 

under...

lift the vehicle at the front the reinforced cross beam in front of the 
front axle.

lift the vehicle at the back the anchor points under the reinforced 
cross beam under the engine.
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Complete vehicle
General 1.1
WARNING!
Do not carry out towing procedures that may be hazardous to other 
road users or that may cause damage to the vehicle.

WARNING!
Follow the legislation that applies to towed vehicles.

Procedure

Step Action

1 Manoeuvre frame of under-arm lift under reinforced cross beam.

2 Lift the vehicle.
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1.1 Complete vehicle
General
External cleaning of vehicle units

Introduction The cleaning of vehicle units with a pressure washer and mains water to 
which a suitable cleaning agent has been added is permitted if you follow the 
instructions below.

NOTE: The instructions for cleaning the vehicle bodywork are given in 
chapter 10.1.

Cleaning 
equipment

WARNING!
To avoid accidents, read the safety precautions and instructions for use 
supplied by the manufacturer of the pressure washer.

Spraying 
distance

Minimum distance of spray lance nozzle to object: 20 in.

Operating 
pressure

Max. 725 psi at spray lance nozzle.

Water temper-
ature

Unheated (cold) or max. 140 °F at spray lance nozzle.

NOTE: Cleaning takes less time with hot water because oil and grease dis-
solve better in water at high temperatures.

Cleaning 
agents

NOTE: Hard water can halve the effectiveness of cleaning agents.

Allowed Not allowed

Pressure washers with flat-jet 
nozzle, 25° spray angle.

Power jets, rotary (turbo) jets and 
water cannons (equipment with very 
high flow rate, "fire-fighting" type).

Allowed Not allowed

Neutral or slightly alkaline cleaners 
in a concentration of 1 to 5 %.

pH-value of a 1 % solution: not 
higher than 9,5.

• “Cold cleaners" based on hydro-
carbons (cleaning grade spirits, 
white spirit, kerosene) and other 
solvent-containing cleaning 
agents added to water.

• Acidic or strongly alkaline agents.
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Complete vehicle
General 1.1
WARNING!
To avoid health problems, read the safety precautions and instructions 
for use supplied by the manufacturer of the cleaning agent.

Do not point 
the spray 
lance of the 
pressure 
washer at ...

• opening(s) or flexible pipe joints of the engine air-intake system;

• pump modules on diesel engines with Unit Pump System (UPS);

• soft seals (dust caps and the like);

• oil filler caps (of engine, transmission, etc.), especially not upwards from 
below;

• breathers (on engine crankcase, transmission, drive axle, etc.);

• bearings (of pulleys and belt tensioners, universal joints, steering system 
articulations, etc.);

• lubricators;

• radiator, charge-air cooler, climate-control condensor and other finned 
heat exchangers;

• clutch and pressure switches (pressostats) of climate-control compressor;

• electrical equipment such as batteries, starter motor, alternator(s), elec-
tronic control units, sensors, etc.;

• electrical connections (connectors, etc.);

• ignition coils, distributor, sparkplugs (if vehicle with gas engine);

• electrical high-voltage components (in case of a trolley bus, hybrid vehicle 
or electric vehicle);

• hydraulic components.

Used cleaning 
water

Used cleaning water should be treated and disposed of in accordance with 
the environment regulations of your country or region (use an oil seperator).
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1.1 Complete vehicle
General
On-board diagnostics system: to read active fault 
codes (DM1) on dashboard display

ECU? ECU is short for "Electronic Control Unit".

“DM1/DM4” 
messages

DM is short for "Diagnostic Message".

Overview of 
the ECU's that 
support "DM1-
DM4"

DM1 Are the active faults on the SAE J1939 CAN bus of all the 
control units that support "DM1"

DM4 Are the stored faults on the SAE J1939 CAN bus of the 
selected control unit.

Symbol Explanation

Engine: control unit

Engine: vehicle main processor (only with MAN engine)

Engine: exhaust aftertreatment (only with Paccar-Daf 
engine)

Transmission

Retarder

Trailing axle steering (only on coaches with a steered 
trailing axle)
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Complete vehicle
General 1.1
To read the 
active faults 
(DM1)

Step Action Result

1 Press and hold the far left 
button under the display for 
longer than 5 seconds.

The service menu appears on 
the display.

2 Press the button under the 
wrench symbol.

The on-board diagnosis menu 
appears on the display.

3 Press the button under the 
wrench symbol.

The menu below appears on 
the display.
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1.1 Complete vehicle
General
Fault codes 
explanation

Contact Van Hool.

To exit the 
diagnostics 
menu

Momentarily press the far left button under the dashboard display as many 
times as necessary to return to the service menu.

To erase faults You need special equipment to erase the fault memory.

4 Press the button under "DM1".

NOTE: Stored faults (DM4) 
cannot be read by means of the 
dashboard display. Pressing the 
button under "DM4" always 
results in the message "ECU 
unavailable".

On the display appears:

• "No more DM1 messages 
available" or...

• a fault code. Example: 652-
0-2 of EDC

NOTE: The presence of mul-
tiple faults is indicated by the 
">>" symbol. In that case, use 
the buttons under the arrows to 
scroll through the fault codes.

Step Action Result
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Complete vehicle
General 1.1
General mounting guidelines: hose clamps

Introduction Besides standard screw hose clamps, constant torque hose clamps have 
also been mounted on your vehicle.

Figure: hose 
clamp types

A Standard hose clamp
B Constant torque hose clamp with conical spring washers
C Constant torque hose clamp with coil spring

Tightening 
torques

Refer to "Technical data" at the end of the chapters where hose clamps are 
used.

To mount 
standard 
screw hose 
clamps

Retorque 
standard 
screw hose 
clamps?

Standard screw hose clamps have to be retightened at the intervals indicated 
in the maintenance schedule.

To mount 
constant 
torque hose 
clamp

Step Action

1 Install the hose clamp.

2 Tighten the screw of the hose clamp to the prescribed torque.

Step Action

1 Install the hose clamp.
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1.1 Complete vehicle
General
Retorque 
constant 
torque hose 
clamps?

It is not permitted to retighten constant torque hose clamps.

2 Tighten the screw of the hose clamp to the prescribed torque.

Visual torque check: the screw tip of a properly torqued constant 
torque clamp with conical spring washers extends 
approximately 0.24 in beyond the housing.

3 Take a ride to warm the vehicle.

4 Let the vehicle cool during 1 hour.

5 Tighten the screw of the hose clamp to the prescribed torque.

Step Action
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Complete vehicle
General 1.1
General mounting guidelines: self-locking nuts

Fully metal 
self-locking 
nuts

• if used on clamps of drag link or tie rod, should not be retightened after 
loosening, but thrown away with corresponding bolt and changed by a 
new identical one.

• in other applications, should not be loosened and retightened more than 
two times. After loosening a third time, throw away the nut with the corre-
sponding bolt and change by a new identical one.

• if removed from a bolt, should never be used again, but thrown away with 
the bolt and changed by a new identical one.

Self-locking 
nuts with 
nylon insert

should be thrown away after loosening and changed by a new identical one.
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1.1 Complete vehicle
General
This page has been intentionally left blank.
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Part 2 - Traction engine

Overview

Contents

The following chapters have been modified since the former edition:

Chapter See page

Chapter 6: Engine suspension 2.6-1

Chapter 10: Fuel system 2.10-1

Chapter 22: Air intake system 2.22-1

Chapter 30: Exhaust system 2.30-1

Chapter 34: Cooling system 2.34-1

Chapter 38: Lubrication system 2.38-1

Chapter 46: Accessory drive systems 2.46-1

Chapter See page

Chapter 38: Lubrication system 2.38-1

Chapter 46: Accessory drive systems 2.46-1





Traction engine
Engine suspension 2.6
Chapter 6: Engine suspension

Overview

Introduction This chapter deals with the engine suspension.

Number of 
pages

4

Chapter publi-
cation date

21 September 2016

Contents

Topic See page

To check engine security 2.6-2

To check adjustment of displacement limiter of rear rubber-
metal mounts

2.6-3

Technical data: engine suspension 2.6-4
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2.6 Traction engine
Engine suspension
To check engine security

Tightening 
torques

Refer to "Technical data" at the end of this chapter.
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Traction engine
Engine suspension 2.6
To check adjustment of displacement limiter of rear 
rubber-metal mounts

To be carried 
out when?

Refer to chapter 1.1, "Maintenance schedule".

To check 
what?

Measure the distances "A" indicated in the figure. The distance "A" between 
rubber-metal mount (1) and displacement limiter (3) must be equal on top 
and underneath.

Figure: rear 
engine bracket

Left: first design; right: second design

1 Rubber-metal mount
2 Self-locking nut
3 Displacement limiter

How to adjust?

Step Action

1 Loosen nuts (2). 

2 Put displacement limiter (3) in the mid-position and tighten nuts 
(2) to the prescribed torque.
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2.6 Traction engine
Engine suspension
Technical data: engine suspension

Figure: 
tightening 
torques

Security of engine.

(1) Screws locked with Loctite 243 or equivalent
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Traction engine
Fuel system 2.10
Chapter 10: Fuel system

Overview

Number of 
pages

10

Chapter publi-
cation date

21 September 2016

Contents

Topic See page

EDC system: self-diagnosis 2.10-2

Fuel Pro fuel filter: to drain water 2.10-3

Fuel Pro fuel filter: to change filter element 2.10-5

To change fuel filter 2.10-8

Special tools: fuel system 2.10-10
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2.10 Traction engine
Fuel system
EDC system: self-diagnosis

Introduction The electronic control unit contains a self-diagnostic feature. The electronics 
constantly monitor the correct operation of the system and faults are stored 
in a memory. The self-diagnosis feature makes troubleshooting easier.

How to read 
fault memory?

You can read the fault memory with a special diagnostic tool from Cummins 
(refer to Cummins service literature).
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Traction engine
Fuel system 2.10
Fuel Pro fuel filter: to drain water

Special tools

Equipment 
conditions

• Engine stopped

• Direct surroundings of the filter well cleaned

Figure: Fuel 
Pro fuel filter, 
exploded view

1 Securing ring
2 Plug
3 Gasket
4 Transparent bowl
5 Filter element
6 O-ring
7 Drain cock

Wrench to loosen the vent plug • Fleetguard No.  3944451 S 
(plastic)

• Fleetguard No.  3944448 S 
(metal)
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2.10 Traction engine
Fuel system
CAUTION!
When working on the fuel system, absolute cleanliness must be 
observed. Dirt introduced into the fuel system can cause a lot of 
damage.

WARNING!
The water in the filter is toxic and carcinogenic. Avoid contact with skin. 
Collect the water into a container and dispose of it in accordance with 
environmental regulations.

Procedure

Step Action

1 Let the overpressure in the fuel tank escape by opening the tank 
filler valve.

2 Turn the handle of the shut-off valve in the fuel suction line square 
to the line.

3 Make sure that you can safely collect the water from drain 
cock (7). Open drain cock (7).

4 By means of the special wrench, loosen plug (2) by a few revolu-
tions until water runs from drain cock (7).

5 Close drain cock (7) as soon as nothing but clean fuel comes out.

6 Tighen plug (2) by hand.

7 Turn the handle of the shut-off valve in the fuel suction line until 
parallel to the line.

8 Start the engine and let it run at high idle during 1 minute to bleed 
the system.
009969 en-US

Maintenance manual 21 September 2016

.

2.10 – 4



Traction engine
Fuel system 2.10
Fuel Pro fuel filter: to change filter element

When to 
change?

Consumables

Special tools

Equipment 
conditions

• Vehicle parked on level ground

• Direct surroundings of the filter well cleaned

CAUTION!
When working on the fuel system, absolute cleanliness must be 
observed. Dirt introduced into the fuel system can cause a lot of 
damage.

Figure Fuel level Action

Not at the top of the trans-
parent bowl

Normal. Do not change 
filter element.

At the top of the trans-
parent bowl

Change the filter element.

Filter element (with sealing rings) Fleetguard No.  FS19764

Wrench to loosen the securing ring 
of the transparent bowl and the vent 
plug.

• Fleetguard No.  3944451 S 
(plastic)

• Fleetguard No.  3944448 S 
(metal)
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2.10 Traction engine
Fuel system
Figure: Fuel 
Pro fuel filter, 
exploded view

1 Securing ring
2 Plug
3 Gasket
4 Transparent bowl
5 Filter element
6 O-ring
7 Drain cock

To drain fuel 
from filter Step Action

1 Let the overpressure in the fuel tank escape by opening the tank 
filler valve.

2 Turn the handle of the shut-off valve in the fuel suction line square 
to the line.

3 Make sure that you can collect the fuel from drain cock (7). Open 
drain cock (7).

4 By means of the special wrench, loosen plug (2) by a few revolu-
tions until fuel runs from drain cock (7).

5 Close drain cock (7) again when the fuel level is lower than the 
securing ring of transparent bowl (4).
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Traction engine
Fuel system 2.10
To remove 
filter element

To install the 
filter element

Step Action

1 By means of the special wrench, loosen securing ring (1) of trans-
parent bowl (4).

2 Remove transparent bowl (4).

3 Remove O-ring (6).

4 With a light twist, pull filter element (5) from the neck.

NOTE: The filter-element sealing ring may be stuck to the neck. 
Make sure it is removed before installing the new filter element.

Step Action

1 Install a new O-ring (6).

2 With a light twist, push new filter element (1) onto the neck.

3 Install transparent bowl (4) and tighten securing ring (1) by hand.

4 Remove plug (2).

5 Fill transparent bowl (4) up to halfway with clean fuel.

6 Install plug (2) with a new sealing ring and tighten it by hand.

7 Turn the handle of the shut-off valve in the fuel suction line until 
parallel to the line.

8 Start the engine.
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2.10 Traction engine
Fuel system
To change fuel filter

To be carried 
out when?

Refer to chapter 1.1, "Maintenance schedule".

Consumables

Equipment 
conditions

Area around filter holder cleaned

Figure: fuel 
filter

To change fuel 
filter

Filter element Cummins No. 

Step Action

1 Unscrew and remove the filter element using a strap wrench.

2

WARNING!
Dispose of the fuel from the old filter element in accordance 
with environmental regulations.

Empty the old filter element into a container.

3 Wet the sealing-ring of the new filter element with lubricating oil.

4 Fill the new filter element with clean fuel.

5 Screw the new filter on its holder. Follow the instructions from the 
filter manufacturer.
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Traction engine
Fuel system 2.10
6 Start the engine and check for leaks.

Step Action
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2.10 Traction engine
Fuel system
Special tools: fuel system

Ordering number Description Figure

• Fleetguard 
3944451 S (plastic)

• Fleetguard 
3944448 S (metal)

"Fuel Pro" fuel filter: wrench to 
loosen the securing ring of the 
transparent bowl and the vent 
plug
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Traction engine
Air intake system 2.22
Chapter 22: Air intake system

Overview

Introduction This chapter deals with the air intake system.

Number of 
pages

12

Chapter publi-
cation date

21 September 2016

Contents

Topic See page

To check air filter condition 2.22-2

To check air-filter service indicator 2.22-3

To check air-filter dust evacuation valve 2.22-5

To change air-filter element 2.22-6

Hose clamps 2.22-8

To clean exterior of charge-air cooler 2.22-9

Technical data: air intake system 2.22-11

Special tools: air intake system 2.22-12
 

21 September 2016 Maintenance manual

.

2.22 – 1



2.22 Traction engine
Air intake system
To check air filter condition

To be carried 
out when?

Before commencing daily service.

Figure: air-
filter service 
indicator

1 Reset button
2 Window

Procedure Check the condition of the air filter by observing the service indicator.

If... then ...

, with the engine off, the red plunger 
appears in window (2),

the air-filter element should be 
changed as soon as possible.
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Traction engine
Air intake system 2.22
To check air-filter service indicator

To be carried 
out when?

Refer to chapter 1.1, "Maintenance schedule".

Checking 
values

Refer to "Technical data" at the end of this chapter.

Figure: to 
check air-filter 
service 
indicator

Procedure

Step Action

1 Disconnect the hose of air-filter service indicator at the air-filter 
outlet.

2 Connect the hose end to a small vacuum pump (available from 
retail trade).
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2.22 Traction engine
Air intake system
3 Actuate the pump until the pressure gauge of the pump registers 
the pressure indicated in the technical data. 

A red plunger should rise in the window of the service indicator.

4 Disconnect the vacuum pump. The atmospheric pressure is 
restored at the service indicator.

The red plunger should stay in the window.

5 Change indicator, if red plunger responds too soon, too late or not 
at all.

NOTE: The field in the window must not be red anymore when 
the service indicator is put back into service after checking. Press 
the service indicator reset button to clear the window again as 
necessary.

Step Action
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Traction engine
Air intake system 2.22
To check air-filter dust evacuation valve

To be carried 
out when?

Regularly

Function of 
dust 
evacuation 
valve

The dust evacuation valve automatically expels the dust collected in the filter 
while the engine is running.

Figure: air-
filter dust 
evacuation 
valve

Procedure Squeeze the rubber valve by hand regularly to open the evacuation slot. This 
way you prevent the slot from sticking shut due to air humidity.
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2.22 Traction engine
Air intake system
To change air-filter element

To be carried 
out when?

When the air restriction indicator's red signal remains visible after engine 
shutdown. The element should be discarded in any case after 1 year.

Consumables Refer to Van Hool spare parts manual.

Equipment 
condition

Engine stopped

Figure: air 
filter

1 Filter housing
2 Filter element
3 Dust pan
4 Toggle clips
5 Dump valve

CAUTION!
Filter element cleaning is not allowed.

Procedure

Step Action

1 Release toggle clips (4) and remove dust pan (3).
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Traction engine
Air intake system 2.22
2 NOTE: Sometimes the rubber O-ring of the filter element sticks 
somewhat to the filter housing. To detach the O-ring, turn the filter 
element alternately to the left and to the right.

Pull air-filter element off outlet tube and remove from air-filter 
housing.

3 Check the old filter element. A stripe of dust at the inside of the 
element means that there is something wrong. In that case, first 
determine the cause before mounting a new element.

4 Clean the inside of the air-filter housing and outlet tube with a 
damp cloth.

5

CAUTION!
Only apply pressure at the reinforced outer rim of the bottom 
of the filter element, not in the center.

Inspect the new filter element for damage. Install the element in 
the filter housing and push it onto the filter-outlet collar.

6 Install the dust pan onto the filter housing so that dump valve (5) 
is pointing downward and close toggle clips (4).

7 Press button (1) of the service indicator to make the red plunger 
inside window (2) disappear.

Step Action
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2.22 Traction engine
Air intake system
Hose clamps

Cross-
reference

Refer to chapter 1.1, "General mounting guidelines: hose clamps".
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Traction engine
Air intake system 2.22
To clean exterior of charge-air cooler

To be carried 
out when?

Refer to chapter 1.1, "Maintenance schedule".

Cleaning 
product

Detergent P3-Grato 12 by Henkel, or similar product

Special tools

WARNING!
Wear a dust mask, when cleaning with compressed air.

Nature of dirt

To use P3-
Grato 12 

Mix a quantity of P3-Grato 12 with a similar volume of water. Follow the 
instructions on the packaging.

NOTE: According to its manufacturer this detergent contains neither cor-
rosive nor toxic agents.

Procedure

Cleaning tool  Van Hool No.10527208

Nature of dirt Cleaning medium

Dry dust or sand Compressed air (approximately 
115 psi)

Tenacious dirt Water + detergent.

NOTE: Van Hool recommend the 
use of P3-Grato 12 by Henkel.

Step Action

1 Carry out steps 1 up to and including 5, as mentioned in chapter 
2.34 "To clean exterior of radiator".

2 Insert T-headed cleaning tool (with holes towards charge-air 
cooler, this means to front of vehicle) into gap between radiator 
and charge-air cooler.
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2.22 Traction engine
Air intake system
3

CAUTION!
If the cleaning tool is not flat against the radiator surface 
when you open the pressure supply, the reaction force of the 
pressure jets will make the tool lash backward and the 
radiator will be damaged. 

Hold tool flat against front of radiator and open pressure supply.

4 Move the cleaning tool back and forth while holding it flat against 
the radiator.

Step Action
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Traction engine
Air intake system 2.22
Technical data: air intake system

Air-filter 
service 
indicator

Tightening 
torques

Preset restriction limit 25 in H2O

Standard hose clamps, clamping range up to 0.9 in dia. 2.2 ± 0.4 ft.lbf

Standard hose clamps, clamping range up to 
1.06 in dia.

3.3 + 0.4 ft.lbf

Constant torque hose clamps with five conical spring 
washers

6.6 + 0.7 ft.lbf

Constant torque hose clamps with coil spring 6.6 + 0.7 ft.lbf
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2.22 Traction engine
Air intake system
Special tools: air intake system

Ordering number Description Figure

Van Hool 10527208 Cleaning tool for radiator and 
charge-air cooler
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Traction engine
Exhaust system 2.30
Chapter 30: Exhaust system

Overview

Introduction This chapter deals with the exhaust system.

Number of 
pages

8

Chapter publi-
cation date

21 September 2016

Contents

Topic See page

Exhaust aftertreatment system: to change pump-unit DEF 
filter

2.30-2

Exhaust aftertreatment system: to regenerate particulate 
filter (DPF)

2.30-3

Exhaust aftertreatment system: system: to change 
particulate filter (DPF)

2.30-8
 

21 September 2016 Maintenance manual

.

2.30 – 1



2.30 Traction engine
Exhaust system
Exhaust aftertreatment system: to change pump-unit 
DEF filter

To be carried 
out when?

Refer to chapter 1.1, "Maintenance schedule".

Figure: 
location of 
DEF filter

Near the trailing axle, accessible through the bottom of the vehicle.

Procedure Follow the instructions mentioned in the Cummins literature.
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Exhaust aftertreatment system: to regenerate 
particulate filter (DPF)

What is regen-
eration?

Refer to "Exhaust aftertreatment system: principle".

Messages on 
dashboard 
display

Symbol Message

DPF regeneration required

Also appears for a few seconds when ignition is 
switched on.

High exhaust temperature.

The fact that this symbol appears does not mean that 
there is an engine problem. It only warns you of a high 
exhaust temperature due to a regeneration.

Make sure the exhaust pipe is not directed toward a 
surface that will burn or melt at high temperature 
(grass, ..., asphalt!)

NOTE: Only appears at low vehicle speed.

Also appears for a few seconds when ignition is 
switched on.

DPF REGENER-
ATION ACTIVE

The particulate filter goes through a stationary regen-
eration

DPF REGENER-
ATION 

INHIBITED

Regeneration inhibited
008529 en-US
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Figure: regen-
eration 
controls in 
engine com-
partment, 
type 1

1 "Regeneration inhibited" push-button (with integrated lamp)
2 "Stationary regeneration request" push-button

Figure: regen-
eration 
controls in 
engine com-
partment, 
type 2

1 "Regeneration inhibited" lamp
2 "Stationary regeneration request" push-button
3 "Regeneration inhibition" push-button
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Figure: regen-
eration 
controls in 
engine com-
partment, 
type 3

1 "Stationary regeneration request" push-button (with integrated lamp)
2 "Regeneration inhibited" push-button (with integrated lamp)

When to 
regenerate?

"DPF regener-
ation" symbol: 
warning 
phases

There are four warning phases:

• Phase 1: The "DPF regeneration" symbol appears in order to indicate that 
the particulate filter has to be regenerated at the next opportunity.

• Phase 2: The "DPF regeneration" symbol flashes to indicate that regener-
ation has to be performed immediately.

• Phase 3: The "DPF regeneration" symbol flashes together with the 
"ENGINE WARNING" message. Regeneration has to be performed 
immediately. Engine power is reduced automatically. 

• Phase 4: If you wait any longer, the "STOP ENGINE" message appears. 
Switch off the engine and call for technical assistance.

How to start 
regeneration?

• Go for a ride maintaining a high speed for at least 20 minutes (highway) 
or...

• perform a stationary regeneration.

If the particulate filter... then ...

reaches the self-cleaning temper-
ature while driving

regeneration takes place automati-
cally. You don't have to take any 
action yourself.

does not reach the self-cleaning 
temperature while driving (e.g. due 
to frequent stopping)

the "DPF regeneration" symbol will 
appear after a while. This means 
that you have to intervene to start 
the regeneration.
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To perform a 
stationary 
regeneration WARNING!

During a stationary regeneration, engine speed can increase up to 1 000 
to 1 500 rpm.

NOTE: Only carry out stationary regeneration with warm engine (coolant 
temperature above 185°F).

Step Action

1 Select an appropriate location to park the vehicle. Refer to 
"Appropriate location for stationary regeneration".

2 Apply the parking brake.

3 Make sure the transmission is in neutral position.

4 Put chocks in front of and behind the wheels.

5 Set up a safety area around the exhaust. Refer to "Safety area 
around exhaust".

6 Shut off the climate-control system.

7 Press the "Stationary regeneration request" button and hold it for 
at least 2 seconds.

If allowed by engine electronics, the stationary regeneration is 
started. The engine speed increases. The "DPF regeneration" 
symbol disappears from the dashboard display and the "DPF 
REGENERATION ACTIVE" message appears.

8

WARNING!
If an unsafe situation occurs, stop the regeneration process 
immediately by pushing the brake pedal or by switching off 
the engine. The regeneration process is also stopped if you 
momentarily press the "Regeneration inhibition" button.

Observe the vehicle and its immediate surroundings during 
regeneration. 

The regeneration process takes 20 to 40 minutes. The regener-
ation has succeeded if the engine speed automatically returns to 
idling speed and if the "DPF regeneration" symbol does not 
reappear.

If the "DPF regeneration" symbol reappears, the regeneration 
process has failed. In that case, ask for technical assistance.
008529 en-US
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To inhibit/
interrupt 
regeneration

If regeneration causes hazardous situations, you can inhibit/interrupt the 
regeneration process. To this end, momentarily press the "Regeneration inhi-
bition" button.

The "Regeneration inhibited" lamp comes on. On the dashboard display 
appears the text "DPF REGENERATION INHIBITED". Only use this function 
in special circumstances and for a short while.

Appropriate 
location for 
stationary 
regeneration

• Surface that will not start to burn or to melt under high temperatures (such 
as clean concrete; no grass or asphalt!);

• Away from anything that can burn, melt or explode;

• Not near gas or vapors that can ignite, explode or contribute to a fire (such 
as LPG, diesel vapors, ...).

Safety area 
around 
exhaust

• If bystanders can access the area, set up barriers at least 5 ft away from 
the exhaust.

• If regeneration takes place in a confined space, connect an exhaust gas 
evacuation system to the exhaust pipe. The evacuation system has to 
resist temperatures of at least 1500°F.

• Keep a fire extinguisher nearby.
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Exhaust aftertreatment system: system: to change 
particulate filter (DPF)

To be carried 
out when?

Refer to chapter 1.1, "Maintenance schedule".

Equipment 
conditions

Exhaust aftertreatment device cold

Procedure Follow the instructions mentioned in the Cummins literature.
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Chapter 34: Cooling system

Overview

Introduction This chapter deals with the cooling system.

Number of 
pages

26

Chapter publi-
cation date

21 September 2016
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Safety instructions regarding the cooling system

WARNING!
Antifreeze and coolant with antifreeze contain the toxic chemical eth-
ylene glycol. Hazardous for ingestion or inhalation of fumes. Causes 
irritation upon contact with the eyes. In the event of ingestion, have a 
first-aider cause the victim to vomit (if conscious); in the event of inha-
lation, move the victim into the open air. Seek medical assistance in 
both cases. In the event of contact with the eyes, rinse the eyes with 
ample water. If eye irritation develops, consult an eye doctor.

WARNING!
Never open the coolant expansion tank filler cap or pressure relief cap 
if the coolant temperature gauge indicates more than 122 °F. The 
pressure could cause hot water to squirt outward and cause scalds.

WARNING!
If the expansion tank filler cap or pressure relief cap has to be opened, 
first turn it carefully counterclockwise to the first stop and let the 
pressure escape. Then turn to the second stop and remove the cap.

CAUTION!
Never add cold coolant, when the engine is hot. The sudden cooling 
could cause parts of the engine block to crack.
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Protection against frost, deposits and corrosion

WARNING!
Antifreeze and coolant with antifreeze contain the toxic substance eth-
ylene glycol. Hazardous for ingestion or inhalation of fumes. Causes 
irritation upon contact with the eyes. In case of ingestion, rinse the 
mouth immediately, consequently drink water abundantly and seek 
medical assistance; administer 1.7 ounce of pure ethanol (antidote) in 
a drinkable concentration. In case of inhalation, move the victim into 
the open air and seek medical assistance. In case of contact with the 
eyes, rinse them during at least 15 minutes under running water with 
eyes wide open. If eye irritation occurs, consult an eye doctor. In case 
of contact with the skin, wash it thoroughly with soap and water. Take 
off soiled clothing immediately.

What 
antifreeze to 
use?

Refer to "Fluids and lubricants" earlier in chapter 1.1.

Antifreeze 
concentration

To protect the installation against corrosion and deposits, at least 50% of the 
coolant volume has to consist of antifreeze, both winter and summer. This 
concentration protects against frost up to approximately -31°F and offers 
better corrosion protection than a mixture of 40% antifreeze and 60% water. 
Avoid antifreeze concentrations above 50%.

Water of good 
quality

Preferably use a fully formulated mixture of water and antifreeze.

If you mix antifreeze with water yourself, prepare this mixture beforehand and 
only use deionized or demineralized water.

When to 
change 
coolant?

• As antifreeze loses its protective qualities after a certain time in service, 
the mixture of water and antifreeze must be changed after 400 000 miles 
(or 4 years, whichever comes first).

• Also change all coolant (engine cooling and interior heating circuit) after 
mounting a new engine, radiator or water-cooled retarder. The reason is 
that only fresh antifreeze contains sufficient additives to create an 
effective basic protective layer on new metal parts.
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To dispose of 
coolant

Do not dispose of antifreeze or coolant with antifreeze through the sewer 
system; evacuate it in accordance with the environment regulations of your 
country or region. 
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To check coolant level

Equipment 
conditions

Cold engine

WARNING!
Never open the filler cap if the coolant thermometer indicates more than 
122°F. The pressure may cause hot water to squirt out and cause 
scalds.

WARNING!
If the filler cap has to be opened with hot engine, first carefully turn it 
counterclockwise to the first stop to relieve the pressure. Then turn it 
to the second stop and remove it.

CAUTION!
Never pour cold coolant into the expansion tank when the engine is hot. 
The sudden cooling may cause parts of the engine block to crack.

CAUTION!
If the coolant consumption exceeds 1 quart per day, or if you determine 
that the total consumption exceeds 10 quarts in less than a year, this 
indicates important leaks that need to be located and remedied imme-
diately.

CAUTION!
A coolant leak in a heat exchanger of the engine (cooler of exhaust 
gases, oil cooler, ...) that is not timely determined and repaired can 
cause serious engine damage.
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Figure: 
coolant level

The coolant expansion tank is located in the engine compartment.

Correct 
coolant level

The coolant level is correct if it is between the "MIN" and "MAX" marks on the 
expansion tank.

Location of 
expansion 
tank filler cap

Refer to "Access doors and controls at the outside".

To top up with 
coolant

Always top up with the prescribed coolant. Preferably use a fully formulated 
mixture of water and antifreeze. If you mix antifreeze with water yourself, 
prepare this mixture beforehand and only use deionized or demineralized 
water.

If you were to add "clear" water, the concentration of the protective agents in 
the system would be reduced, thus increasing the risk of deposits, corrosion 
and freezing.

Prescribed coolant: refer to "Fluids and lubricants" in chapter 9 of the oper-
ating manual, or in chapter 1.1 of the maintenance manual.

Do you have to 
add coolant 
frequently?

If the coolant consumption exceeds 1 quart per day, or if you determine that 
the total consumption exceeds 10 quarts in less than a year:

• First check the cooling circuit and the interior heating circuit for external 
leaks and traces of leakage.

• If you suspect that coolant has penetrated the engine (via a heat 
exchanger), an analysis of the engine oil by an approved organism can 
give you a definite answer. A sodium content of 100 ppm or more indicates 
013985 en-US
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a coolant leak. To prevent the situation from deteriorating, the leaking heat 
exchanger has to be repaired without delay by an authorized workshop.

• After repair: change engine oil and oil filer(s).

NOTE: If the coolant in the cooling circuit or in the interior heating circuit has 
been changed completely or partially, it is normal that you will have to top up 
coolant in the next days (as soon as the vehicle is in operation).
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To take coolant sample

When? Refer to chapter 1.1, "Maintenance schedule".

NOTE: If the coolant sample is taken during the hot season (little or no use 
of heating system), first run the engine warm with interior-heating hot-water 
valves open and interior-heating circulating pump on (refer to chapter 8.2, 
under "Passenger compartment control system: to troubleshoot using the 
dashboard display"). This way, the coolant sample gives an image of the 
entire coolant circuit.

Special tools

Equipment 
condition

• Parking brake applied

• Transmission in neutral

Drain hose You can make the drain hose mentioned in the procedure yourself. It consists 
of a hose with an inner diameter of 19 mm and a special coupling (refer to 
"Special tools").

Procedure

WARNING!
Do not take a coolant sample if the coolant thermometer indicates more 
than 122 °F.  The pressure could cause hot water to squirt outward and 
cause scalds.

Hose coupling for drain nipple Van Hool No. 10772040

Step Action

1 Let the installation cool to below 122 °F.
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2 Remove the protective cap from the drain nipple on the water 
pipe. The drain nipple is located in the radiator return line or near 
the transmission.

3 Screw the drain hose onto the drain nipple. 

The drain nipple for the drain hose is fitted with a non-return valve 
that opens when you screw the hose onto the nipple.

4 Remove the drain hose from the drain nipple as soon as you have 
sufficient coolant.

5 Screw the protective cap on the drain nipple.

Step Action
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To change coolant filter

To be carried 
out when?

Refer to chapter 1.1, "Maintenance schedule".

Consumables

Equipment 
conditions

• Cold engine

• Area around filter holder cleaned

Figure: 
coolant-filter 
valve

Procedure

Element of the coolant filter Fleetguard No.  WF2123

Step Action

1

WARNING!
When removing the expansion tank filler cap, first carefully 
turn it counterclockwise until the first stop and allow the 
pressure to escape. Only then turn to the second stop.

Remove the filler cap from the coolant expansion tank.

2 Turn the arrow on the coolant-filter valve horizontally. The valve is 
now closed.

3 Screw the element from its holder using a strap wrench. Clean the 
element seat on the holder.
009792 en-US

Maintenance manual 21 September 2016

continued on next page.

2.34 – 10



Traction engine
Cooling system 2.34
4 Apply a light film of engine oil to the sealing ring of the new 
element.

5

CAUTION!
Do not use any tools while tightening the element. Overtight-
ening of the element can distort the threads or the holder.

Screw the element onto the holder until it touches. Turn the 
element another 1/2 to 3/4 turn to seal it, or follow the instructions 
of the filter manufacturer.

6 Turn the arrow on the coolant-filter valve vertically. The valve is 
now open again.

7 Screw the filler cap onto the coolant expansion tank.

8 Start the engine and check for leaks.

Step Action
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To drain engine cooling circuit

Introduction The procedure below only describes the draining of the engine cooling circuit, 
which means that the isolating valves of the interior heating circuit remain 
closed while draining.

If both the engine cooling circuit and the heating circuit should be drained, 
follow the instructions under "To drain engine cooling and heating circuit" in 
chapter 8.10.

Special tools

Equipment 
condition

Cold engine

Drain nipple To simplify draining, a water pipe near the radiator has been provided with a 
drain nipple that can be connected with a hose.

Figure: drain 
nipple in 
cooling circuit 
water pipe

Drain hose You can make the drain hose mentioned in the procedure yourself. It consists 
of a special coupling (refer to "Special tools") and a hose with an inner 
diameter of 3/4 inch (19 mm).

Hose coupling for drain nipple Van Hool No. 10772040
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Procedure

Step Action

1 Close both the interior heating circuit isolating valves (refer to "To 
operate interior heating circuit isolating valves" in chapter 8.10).

2 Unscrew the expansion tank filler cap and remove it.

3 Hang the end of the drain hose in a container.

4 Remove the protective cap from the drain nipple. Screw the drain 
hose onto the nipple.

The engine cooling circuit is now draining.

5 If present, remove all the drain plugs in the cooling circuit water 
pipes and collect the coolant.
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To fill and bleed engine cooling circuit

Introduction The procedure below only describes the filling and bleeding of the engine 
cooling circuit, meaning that the isolating valves of the interior heating circuit 
have remained closed while draining. 

If both the engine cooling circuit and the heating circuit have been drained, 
follow the instructions under "To fill and bleed engine cooling and heating 
circuit" in chapter 8.10.

Procedure

Step Action

1 Remove the drain hose (refer to "To drain engine cooling circuit"). 
Screw the protective cap on the drain nipple.

2 If present, install all the cooling circuit drain plugs.

3 Slowly pour coolant in the expansion tank until just above the 
"MAX" mark on the expansion tank.

4 Observe the coolant level and top up until (after approximately a 
quarter of an hour) you notice that the level is not dropping 
anymore.

5 Start the engine and let it run at high idle (do not exceed 
1 000 rpm)

Top up with coolant as the level in the expansion tank drops. If the 
level no longer drops, and the coolant no longer foams, the 
engine cooling circuit is completely bled.

6 Open the interior heating circuit isolating valves (refer to "To 
operate interior heating circuit isolating valves" in chapter 8.10).

7 Drive the engine at operating temperature.

8 Stop the engine and check the coolant level as soon as the 
system has cooled down completely. If necessary, top up with 
coolant.
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To check/clean radiator compartment mesh screen

To be carried 
out when?

Refer to chapter 1.1, "Maintenance schedule".

Function of 
mesh screen

The mesh screen prevents bigger dirt particles from being sucked in by the 
fan.

Figure: mesh 
screen

WARNING!
Wear a dust mask, when cleaning mesh screen with compressed air.

How to clean? Depending on dirt nature, clean mesh screen with vacuum cleaner, with com-
pressed air or with water or steam jet.
011868 en-US

21 September 2016 Maintenance manual

.

2.34 – 15



2.34 Traction engine
Cooling system
To clean radiator exterior

To be carried 
out when?

Refer to chapter 1.1, "Maintenance schedule".

Cleaning 
product

Detergent P3-Grato 12 by Henkel, or similar product

Special tools

WARNING!
Wear a dust mask, when cleaning with compressed air.

Nature of dirt

To use P3-
Grato 12

Mix a quantity of P3-Grato 12 with a similar volume of water. Follow the 
instructions on the packaging. 

NOTE: According to its manufacturer this detergent contains neither cor-
rosive nor toxic agents. 

Procedure

Cleaning tool Van Hool No. 10527208

Nature of dirt Cleaning medium

Dry dust or sand Compressed air (approximately 
116 psi)

Tenacious dirt Water + detergent

NOTE: Van Hool recommend the 
use of P3-Grato 12 by Henkel.

Step Action

1 Open the exterior door on the left-hand side at the very rear.

2 Use compressed air to blow all leaves, paper and other debris 
from the spaces between the radiator and the charge-air cooler.
011869 en-US

Maintenance manual 21 September 2016

continued on next page.

2.34 – 16



Traction engine
Cooling system 2.34
3 Connect cleaning tool to an air hose or a high-pressure cleaner, 
depending on dirt nature and severity.

NOTE: If you have to clean with water, set high-pressure cleaner 
to 140 to 176 °F and make sure pressure does not exceed 
1450 psi.

4 Insert T-headed cleaning tool with holes towards radiator (this 
means towards vehicle front) into the gaps in the fan shroud. 
Move the cleaning tool back and forth.

5 Remove dirt from the space between radiator and charge-air 
cooler.

6 Clean the charge-air cooler, refer to "To clean exterior of charge-
air cooler" in chapter 2.22.

7 Insert T-headed cleaning tool into gap between radiator and 
charge-air cooler, so that the holes are directed towards the 
radiator (i.e. the back of the vehicle).

8

CAUTION!
When opening the pressure supply, the cleaning tool must 
be placed flat against the charge-air cooler, otherwise the 
reaction force of the pressure jets will cause the tool to lash 
backward and damage the charge-air cooler.

Hold tool flat against back of charge-air cooler and open pressure 
supply.

9 Move the cleaning tool back and forth while holding it flat against 
the charge-air cooler.

10 If necessary, repeat the procedure until all air passages are open.

Step Action
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To check coolant hoses

To be carried 
out when?

On fixed intervals according to maintenance schedule, refer to chapter 1.1

Figure: hose 
defects

When to 
change 
coolant 
hoses?

Change cracked, cut, bulging or collapsed hoses (see figure).
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Hose clamps

Cross-
reference

Refer to chapter 1.1, "General mounting guidelines: hose clamps".
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Fan clutch types

What clutch 
type on your 
vehicle?

Your vehicle can be equipped with a 2-speed (one step) or 3-speed (two 
step) clutch.

Clutch type Identification

2-speed One single connector on the clutch 
unit.

3-speed Two connectors on the clutch unit 
(one for each clutch step).
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Fan clutch operation

Introduction The fan clutch switches in and out according to:

• coolant temperature and...

• intake-air temperature.

Coolant temperature as well as intake-air temperature are measured by 
sensors of the engine management system. It is the control unit of the engine 
management system that switches on the fan clutch if the temperature 
becomes too high. 

NOTE:  Vehicles with an Allison WTB500R or ZF Astronic transmission have 
a supplementary temperature switch in the water pipe to the radiator.

Figure: tem-
perature 
switch

In the water pipe to the radiator

Operation
If... then ...

the electrical circuit of the clutch is 
dead

the fan will be taken along by the 
permanent magnetic force of the 
drive part of the clutch. There is no 
mechanical connection (eddy 
current system). Fan speed is lower 
than drive pulley speed due to slip 
between clutch parts.

the electrical circuit of the magnetic 
coils closes

the clutch parts will be pressed 
together, forming a rigid mechanical 
drive. In this condition the fan speed 
equals the drive pulley speed.
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Figure: 
diagram of 
operation

Relation between fan speed and fan drive speed

1 Clutch closed
2 Clutch open

nv fan speed
np drive pulley speed
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To determine remaining service life span of fan clutch

Introduction As the Linnig clutch wears progressively, the air gap between the clutch 
plates will become larger. The larger the air gap, the stronger the magnetic 
field – and therefore the higher the voltage – needed to bring the plates 
together. The remaining service life span of the fan clutch unit can be deter-
mined by measuring this cut-in voltage.

Clutch types Refer to 'Fan clutch types'.

Tools DC electrical power supply with a voltage range of 10 to approx. 30 V and an 
amp rating of at least 3 A.

Procedure for 
2-speed clutch

Procedure for 
3-speed clutch

Step Action

1 Disconnect connector of fan clutch.

2 Connect power supply to fan clutch.

3 Set adjustable power supply to 10 V.

4 As you are turning the fan to and fro by hand, slowly increase 
voltage, until at one particular point you feel the fan clutch impede 
or lock the fan (clutch engaged with an audible clicking).

5 Take note of cut-in voltage value and look up remaining service 
life span (in percentage) in table.

6 Calculate remaining life span in miles (see example).

Step Action

1 Disconnect both connectors on fan clutch.

2 Connect power supply to connector of coupling 1 (first step).

3 Carry out steps 3, 4 and 5 of "Procedure for 2-speed clutch".

4 Connect power supply to connector of coupling 2 (second step).

5 Carry out steps 3, 4 and 5 of “Procedure for 2-speed clutch".

6 Calculate remaining service life span in miles for both couplings.

The coupling showing most wear is indicative of the remaining 
service life-span of the clutch unit.
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Table: relation 
between cut-in 
voltage and 
service life 
span

The table below shows the remaining service life span (in percentage) of the 
fan clutch according to cut-in voltage, both with a cold clutch and with clutch 
at operating temperature.

Calculation 
example

Suppose you measure a cut-in voltage of 17 V with a cold clutch. In such case 
you will learn from the table that the clutch still has 40 % of total service life 
to go (meaning clutch is 60 % worn). For example: if the vehicle has travelled 
150 000 miles with the clutch, it will last for another

150 000 miles x (40:60)= 100 000 miles approximately

Change clutch 
when?

Change clutch if cut-in voltage is approximately 28 V with running engine, in 
an emergency situation you may keep clutch in operation for another while, 
as long as cut-in voltage is between 24 V and 28 V.

No new clutch 
available 
immediately?

As on-board voltage is approximately 28 V with running engine, in an emer-
gency situation you may keep clutch in operation for another while, as long 
as cut-in voltage is between 24 V and 28 V.

Cut-in voltage measured with Remaining service life 
of fan clutch

colda clutch

a. Clutch at temperature between 50 and 86 °F.

clutch at operating tem-
peratureb 

b. Engine at operating temperature, or clutch which has been energised at 24 V-voltage for 
about 15 to 20 minutes.

10 V 12 V 100%

11 V 13 V 88%

12 V 14 V 80%

13 V 15 V 72%

14 V 16 V 64%

15 V 17 V 56%

16 V 18 V 48%

17 V 19 V 40%

18 V 20 V 32%

19 V 21 V 24%

20 V 22 V 16%

21 V 23 V 8%

22 V 24 V 0%
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Technical data: cooling system

Thermostats On vehicles with Allison WTB500 transmission.

Thermostats On vehicles with Allison WTB500R or ZF Astronic transmission.

Expansion 
tank pressure-
relief cap

Valve opens at 17.4 psi overpressure

Expansion 
tank filler cap

Valve opens at 21.8 psi overpressure

Thermal fan 
drive clutch

Tightening 
torques

Make Cummins

Number 1

Start to open at 180 ± 3 °F

At least 0.435 in open at 202 °F

Make Wahler

Number 2

Start to open at 181 ± 3 °F

At least 0.315 in open at 203 °F

Make/type Linnig 2 speed

Temperature switch cut-in (only on 
vehicles with an Allison WTB500R 
or ZF Astronic transmission)

200 °F coolant temperature

Standard hose clamps, clamping range up to 0.9 in dia. 2.2 ± 0.4 ft.lbf

Standard hose clamps, clamping range up to 1.06 
in dia.

3.3 + 0.4 ft.lbf

Constant torque hose clamps with four conical spring 
washers

5.2 ± 0.4 ft.lbf
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2.34 Traction engine
Cooling system
Special tools: cooling system

Ordering number Description Figure

Van Hool 10527208 Cleaning tool for radiator and 
charge-air cooler

Van Hool 10772040 Coupling for drain nipple on 
coolant pipe of engine cooling 
circuit
005253 en-US
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Chapter 38: Lubrication system

Overview

Introduction This chapter deals with the lubrication system.

Number of 
pages

8

Chapter publi-
cation date

14 October 2016X

Contents

The following subjects have been added/modified since the former edition:

Topic See page

To check engine oil level 2.38-2

To change oil 2.38-4

To change oil filter 2.38-6

Topic See page

To check engine oil level 2.38-2
 

14 October 2016 X Maintenance manual
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2.38 Traction engine
Lubrication system
To check engine oil level

To be carried 
out when?

Before commencing daily service.

Oil type Refer to chapter 1.1, "Fluids and lubricants".

Equipment 
conditions

• Vehicle on level ground

• Engine should have been off for at least 20 minutes to give the oil time to 
return to the oil pan.

CAUTION!
Never operate the engine with the oil level below the "L" (Low) mark or 
above the "H" (High) mark on the dipstick.

Figure: oil filler 
cap and 
dipstick

1 Oil dipstick
2 Oil filler cap

Procedure

Step Action

1 Pull out the dipstick from its holder as follows.

• First design: pull out the dipstick from its holder.

• Second design: turn handle a quarter of a turn counter-
clockwise to unlock it. Pull out the dipstick from its holder.
010196 en-US
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2 Wipe the dipstick clean with a cloth and reinsert it. 

NOTE: Second design only: After having reinserted it, turn the 
dipstick a quarter of a turn clockwise to lock it.

3 Pull out the dipstick from its holder.

The oil level should be between the "L" (Low) and the "H" (High) 
marks on the dipstick.

4 If oil level is too low, top up with oil through filler tube.

Step Action
010196 en-US
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2.38 Traction engine
Lubrication system
To change oil

To be carried 
out when?

Refer to chapter 1.1, "Maintenance schedule".

Oil type Refer to chapter 1.1, "Fluids and lubricants".

Consumables

Tightening 
torques

Refer to "Technical data" at the end of this chapter.

Equipment 
condition

Warm engine (coolant temperature 140 °F)

WARNING!
Used engine oil is toxic and carcinogenic. Avoid prolonged contact with 
the skin and inhalation of the fumes.

WARNING!
Hot oil flowing out of the oil pan can cause scalds. Avoid contact with 
the skin.

Procedure

Sealing-ring for engine oil drain 
plug

Step Action

1

WARNING!
Dispose of the used engine oil in accordance with environ-
mental regulations.

Remove the drain plug from the oil pan and allow oil to drain.
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Traction engine
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2 Clean the drain plug. Screw the drain plug with a new sealing-ring 
back into the oil pan and tighten to the prescribed torque.

3 Change the oil filter (refer to "To change oil filter").

4 Fill oil pan with clean oil through filler tube, until "H" (High) mark 
on dipstick is reached.

5 Start the engine. 

6 Check the drain plug and oil filter for leaks.

7 Stop the engine. Wait a few minutes and check the oil level with 
the dipstick. If necessary, add oil, until the level reaches "H" 
(High) mark on the dipstick.

Step Action
004169 en-US
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2.38 Traction engine
Lubrication system
To change oil filter

To be carried 
out when?

Refer to chapter 1.1, "Maintenance schedule".

Consumables

Equipment 
conditions

• Cold engine

• Area around filter holder cleaned

Figure: oil 
filter

Procedure

Filter element Cummins No. 2882674

Step Action

1 Unscrew and remove the filter using a strap wrench.

2 NOTE: The sealing ring of the filter element may be stuck to the 
holder. Make sure it is removed before installing the new filter 
element.

Clean the contact surface on the filter support.

3 Fill the new filter element with clean lubricating oil.

4 Apply a light film of lubricating oil to the sealing ring of the new 
filter element.
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