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1 Introduction

1 Introduction

1.1 Content and purpose

This workshop manual is used during maintenance and
repair of water heaters (further referred to as heaters)
Thermo H.

Electrical work may only be performed by persons,
which have the required qualification (see 1.6.1).

Danger to life and health!

ATTENTION:
Work on the heater may only be performed by briefed
and/or trained by Valeo personnel.
Any changes to the heaters are strictly prohibited and
will void both the warranty and, if applicable, the E1
approval.

1.2 Effectivity of the workshop manual

The workshop manual applies to heaters listed on the title
page of this document.

It may be subjected to modifications and amendments.
The respectively currently effectife version is binding. This
version can be found on the Valeo homepage under
www.valeo-thermalbus.com/eu_en/Service/Downloads/
Heating-systems/Thermo-H.

1.3 Meaning of highlighted content

Throughout this manual the emphasized words Warning!,
Caution!, ATTENTION: and NOTE: used as follows:

This caption is used to indicate possible severe inju-
ries or fatal accidents if instructions or procedures
are carried out incorrectly or entirely disregarded.

A Caution!

This caption is used to indicate possible minor inju-
ries if instructions or procedures are carried out
incorrectly or entirely disregarded.

Danger to life and health!

Hazardous to health!

ATTENTION:

This caption points to actions which may cause ma-
terial damage.

NOTE:
This caption is used to draw attention to an important
feature.

1.4 Symbols

L

Symbol tightening torque value:

Identifies in graphics parts (eg nuts, bolts)
that are to be mounted with a specific tigh-
tening torque. The torque values are
shown at the symbol and are binding.

g Orientation help - next wor-

u: h king step (s) on the HV

control head.

Orientation help - next wor-
king step (s) on the heat
exchanger.

Orientation help - next wor-
king step (s) on the Diesel
burner head.

(B

1.5 Further documentation to be used

The use of additional service literature is required.
References are provided in the workshop manual at
appropriate locations.

Use the following documents during operation and main-
tenance of the heaters:

» Installation and operating instructions

* Spare parts list

»  Technical Information (TI)

*  Workshop Manual Thermo S

This service literature is also available at www.valeo-ther-
malbus.com/eu_en/Service/Downloads/Heating-systems
for download.

1.6  Safety information and regulations

Basically, general accident pevention provisions and the
valid industrial safety directions must be adhered to.
"General Safety Regulations" which exceed the frame-
work of these provisions are listed below.
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The specific safety regulations which affect the present
manual are issued highlighted in the individual sections or
procedures.

1.6.1 Required qualifications

High voltage!
Danger to life!

A,

Electrical work may only be performed by a qualified
electrician for HV systems in motor vehicles, crafts-

man, activity with repetitive character. Training acc.

to DGUV 200-005 (previously BGI 8686)

NOTE:
The provisions of these Regulations are binding within the
territory governed by DGUV Regulations and should
similarly be observed in countries without specific regula-
tions.

High voltage!
Danger to life!

A,

Even before the start of non-electrical work, the
voltage- freeness must be determined by a skilled
electrician.

1.6.2 Emergency stop / de-energizing

The Thermo H heater itself does not have an emergency
stop system. It's control and power supply is integrated
into the vehicle's electrical system.

It is therefore the responsibility of the user to inform
himself before the commisioning of the heater in the
vehicle how the heater can be successfully de-energized
if necessary (maintenance, service work, abnormal beha-
vior etc.).

1.6.3 Work at the heater

High voltage!
Danger to life!

A,

Installation, maintenance and repairs may only be
carried out when the vehicle's engine is not running
and the high voltage supply (AC/DC) / power supply is
switched off.

Before starting the work at the heater, it is to make
voltageless acc. to DIN VDE 0105-100 and this state
must be ensured for the duration of the work.

The following safety precautions must be observed:
— switch off the power supply to the heater

— ensure it cannot be switched on again

— verify system is voltage-free, all poles

— ground and short circuit (the de-energized circuit)
— cover or block neighbouring parts under voltage

Electrical cables and operating elements of the heater
must be arranged in the vehicle in such a way that
their functioning is faultless under normal operating
conditions and cannot be hampered.

Work at electrical equipment may only be started if
protective measures against electric shock, short
circuits and arcing faults have been carried out.

Danger to life and health!

Familiarize yourself with the Thermo H Installation
Instructions before you make any modifications to the
existing heater installation.

NOTE:
The Installation and operating instructions contain the
statutory regulations and other safety hints and regula-
tions for the proper installation of the heater.
Further they contain safety instructions and regulations to
be followed for safe operation of the heater.

1.6.4 Cleaning
ATTENTION:
Cleaning with liquid media is to be avoided, as

the insulation resistance can be reduced by water
ingress.

1.7 Suggestions for improvement and

change

Please direct any complaints, improvement or modifica-
tion suggestions regarding this manual to:

service-valeobus@valeo.com
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2 Technical data

Except where limit values are specified, these technical
data refer to the usual heater tolerances of +10% at an
ambient temperature of +20°C and at the rated voltage.

Technical data:

Heater (general)

Kind of design Hybrid heater

Ambient temperature during operation °C -40 up to +85

Storage temperature °C -40 up to +85

Operating overpressure max. bar 2.0

Dimensions (tolerance +/- 3 mm) mm Lenth: 828
Width: 274
Height: 350

Weight kg 32

Capacity of the heat exchanger | 7

Minimum water flow I/h >1500 *

Minimum capacity of the water system I 35

Antifreeze ratio in the cooling system % 30 up to 60

* Depending on the heat flow taken by the vehicle, a minimum burner operation
of 120 seconds should be achieved.

Electrical part (high voltage)

Device version ACO070 | AC090 | AC140 | AC200 | DC070 DCO70 | DC200 | DC140
Nominal heating flow max. kW 7 9 14 20 7 7 20 2x 7
Rated voltage v 400 690 600 690 600
Rated control voltage V 24

Control voltage min. \Y, 20.4 16
Control voltage max. V 26.4 32
Power consumption kW 7 9 14 20 7 7 20 2x7
Frequency Hz 50-60 --

Rated current A 9.9 13.5 19,75 29.6 9.9 11.8 296 | 2x11.8
Electrical protection A 16 16 25 32 16 16 35 2x 18
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Diesel part

Thermo H 160 230 300 350

Heating flow (at ambient kW 16 23 30 35

temperature of 20°C ) kcal/h 13800 20000 26000 30000

Fuel Diesel

Fuel consumption kg/h 1.6 2.5 3.0 3.6

Rated voltage \ 24

Operation voltage range Vv 20-30

Electrical power consumption at 24V w 50 65 90 120

Max. permitted temperature of sucked °C +85

combustion air

CO, in exhaust gas at rated voltage Vol % 95+1.5
Optional Fuel Filter Heater NOTE:

: Circulating pumps must be assigned to the heaters accor-
Filter heater ding to the flow resistance in the coolant circulation sys-
Rated power consumption W 240 tem.

Rated voltage \% 24
Switch-on point ce 05+£25
Switch-off point ce 55+25
21 Fuel

Suitable fuel is the diesel fuel specified by the vehicle ma-
nufacturer. Only the on the model plate of the heater
specified fuel must be used.

The following table lists the by Valeo approved fuels and
their specifications.

Fuel Requirements
acc.

Summer diesel DIN EN 590

Winter diesel DIN EN 590

Arctic diesel and Diesel for a strong | DIN EN 590

winter climate

Bio diesel (FAME)* DIN EN 12214

Paraffinic diesel fuel frorrlsynthesis DIN EN 15940

or hydrogenation (HVO)

* Further information on approved by Valeo fuels con-
tains the TI (Technical Information) Fuels.
It can be found on the Valeo homepage under Service/
Technical Updates (Tl)/Heating systems.

In case of air temperatures below 0°C a commercial avail-
able winter Diesel fuel must be used.

The usage of flow improvers respectively additives is per-
mitted. There are no negative influences due to additives
known.

ATTENTION:

While using the fuels, their operating limits must be
considered and if necessary, suitable measures
(nozzle preheating, electrical heated filter) should be
applied.

If fuel is supplied from the vehicle tank, follow the
vehicle manufacturer’s instructions on additives.

202



Thermo H

3 Description of assemblies and components

3 Description of assemblies and components

The water heater, hereafter referred to as heater, is used
in conjunction with the vehicle’s own heating system

— to heat the passenger compartment,

— to defrost the vehicle windows and

— for pre-heating

The water heater operates independently from the vehicle
engine and is connected to the cooling system, the fuel
system and the electrical system of the vehicle. It is bolted
down to the vehicle chassis or is secured using an addi-
tional cross beam.

The hybrid function of the heater includes the generation
of heat

HV Control head

a) by burning liquid fuel, and

b) by electric current.

The diesel burner head (see Fig. 301) is responsible for
heat generation by combustion - the control head AC/DC
with the connected heating cartridges for the generation of
heat by electric current.

Both systems for heat generation operate independently
of one another and can be operated simultaneously or
individually.

The heat is transferred to the coolant circuit of the vehicle
via the heat exchanger of the heater. The adaptation to
the changing heat demand is done by intermittent opera-
tion (intermittent mode).

Diesel burner head

Heat exchanger

Fig. 301 Heater - Overview
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Thermo H 3 Description of assemblies and components

3.1 HV control head 3.1.1 Small distribution board
The AC/DC control head (see Fig. 302) consists of an The small distribu_tion board (3, Fig. 302) includes the
aluminum die-cast ring as housing (4) and the hood (1). components required for the electrical part of the heater

Inside is a small distribution board (3) behind a stabilizer ~ Which are mounted on a 35mm top hat rail.

(2). The housing (4) is screwed to the heat exchanger (8).  The top hat rail is attached to the heat exchanger (8) via
stud bolts.

Hood

Stabilizer

Small distribution board
Housing with cable glands
Control thermostat
Temperature limiter
Heating cartridges

Heat exchanger

ONOO AP WN -

Fig. 302 HV control head / Small distributor board
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3 Description of assemblies and components

3.2 Heat exchanger

In the heat exchanger (1, Fig. 303) the water flowing
through is heated directly by heating cartridges (7) arran-
ged in a ring shape.

The water is also heated via the inner wall (15) of the heat
exchanger when the diesel burner head is in operation.
The hot exhaust gases resulting from the combustion are
conducted on the inner wall via lamellas (5) and thus give
off heat to them.

The cylindrically welded construction has a water inlet (3)
and a water outlet (11). The heater is integrated into the
cooling water circuit via these two connection ports.

In the water inlet is the control thermostat (12) for the
electrical part of the heater installed.

The temperature limiter (13) for the electrical part and the
control thermostat (14) for the control of the diesel burner
head are located in the wall of the heat exchanger. The
plate at the front has receiving openings with threads for

the heating cartridges. At the rear, the Diesel burner head
is fixed.

3.2.1 Combustion chamber

The combustion chamber (8, Fig. 303) is located inside
the heat exchanger. In it the combustion of the diesel-air
mixture produced by the diesel burner head takes place.
After exiting the combustion chamber, the hot exhaust
gases are deflected and passed through fins (5) which are
located on the inner wall of the water-conducting part of
the heat exchanger.

3.2.2 Heating cartridges

At the end of the rod-shaped, water-proof heating cart-
ridges (6, Fig. 302 and 7, Fig. 303) there is an external
thread with a hexagon for screwing in and the electrical
cables are led out.

9
1 Heat exchanger outer wall 7 Heating cartridge (6x) head)
2 Bleed screw 8 Combustion chamber 13 Temperature limiter (HV control
3 Waterinlet 9 water-carrying area head)
4  Device attachment 10 Blind plugs (3x) 14 Control thermostat (Diesel
5 Lamellae 11 Water outlet burner head)
6 Exhaust gas outlet 12 Control thermostat (HV control 15 Heat exchanger inner wall

Fig. 303 Heat exchanger
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Thermo H 3 Description of assemblies and components

3.3 Diesel burner head

The diesel burner head is used to generate the diesel-air
mixture, which is burned in the combustion chamber.
Components for the control of the combustion process are
integrated.

Further information can be found in Chapter 3 of the
Workshop Manual for the Thermo S series heaters. See
also 1.5.
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4 Functions of the heater

4.1 General functional description of the

heater

The Thermo H hybrid heater integrates two different and
independent each other coolant heating systems:

1. Generation of heat by burning liquid fuel via the diesel
burner head - further referred to as D heater.

2. Generation of heat by electrically operated heating
cartridges via the HV control head - further referred to
as HV heater.

Both transmit heat to the coolant circuit via the common
heat exchanger.

Also the function and control of the two systems is inde-
pendent of each other and is therefore also explained
separately for the systems.

4.2 HV heater

NOTE:
The following functional sequence applies to the opera-
tion of the HV heater with AC or DC or both.

4.21 Switching on

24V DC must be connected to the HV control wiring
harness for external control by an operating or control
element (for example, switch, relay, pre-selection timer)
installed on the vehicle in order to switch on the HV
heater.

This power is fed to the load contactor(s), the control ther-
mostat and the overheat protection (see 3.2).
They constitute the control loop of the HV control head.

If all of the following three conditions are met:

1. 24V DC is applied to the external control input,

2. The control thermostat has not yet reached the upper
switching threshold / has fallen below the lower swit-
ching threshold,

3. The overheating protection has not yet reached the
upper switching threshold,

the respective contactor is activated, the moving core

attracts and closes the main contacts.

In this way the heating cartridges connected to the

contactor are powered.

The heating cartridges now convert the electrical energy

into heat.

4.2.2 Heating operation

The control thermostat opens its contact at 75°C and
closes it again at 68°C. In this way, the heating operation

is regulated.
The overheat protection opens its contact at 125°C and
must be mechanically reset by service personnel.

ATTENTION:

After the overheating protection has been triggered,
the cause of the overheating must first be removed
before it is reset.

4.2.3 Switching off

When the 24V DC control voltage at the external control
terminal is interrupted by a vehicle installed control
element (e.g. switch, relay, pre-selection timer), the load
contactor opens and the voltage supply of the heating
cartridges is switched off.

The circulating pump in the coolant circuit continues its
operation for approx. 120s.
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4.3 D heater

The function of the heater is based on the principle of the
high-pressure atomizer burner and is monitored by an
integrated control unit.

The burner motor powers the fan and the fuel pump. The
fuel pump is coupled to the motor using a plastic coupling.
The fan produces the required combustion air, the combustion
air volume is impacted by the burner motor speed.

The speed is monitored by a sensor in the control unit, which analy-
ses the changing magnetic field of the magnets in the coupling.

The speed required for the CO,-content is determined during
first calibration at Valeo and is stored in the control unit.

In a maintenance event the workshop can adjust the CO,
setting using the DTT diagnosis (Diagnose Thermo Test).

The fuel pressure is generated in the fuel pump and reduced
to the required pressure using a pressure limiting valve.

A solenoid valve releases the fuel via the atomizer nozzle
for combustion in the combustion chamber.

As an option, the fuel pump can be equipped with a nozzle
block preheater. The nozzle block preheater heats the
nozzle holder with the atomizer nozzle at low temperatures,
and thus the fuel. The fuel air mixture is ignited in the
combustion chamber via a high-voltage ignition spark.
The flame is monitored by a flame detector integrated into
the control unit.

Depending on the equipment, the heater is switched on
and off using a

Table 401 Standard switching thresholds

» pre-selection timer
* switch
» orclimate control.

During heating operation the burner is automatically
switched on and off. The heater is switched on, when the
temperature falls short of a lower temperature threshold,
and is switched off, if the upper temperature threshold is
reached (see table Table 401).

The switching thresholds depend on the heater variant
and the heating operation type. They cannot be changed
and are programmed into the control unit.

For overheating protection of the heater the switching
thresholds are modified by the control unit, if specified
temperature gradients are exceeded.

If the specified minimum burning duration is not reached,
the switching thresholds will be reduced. This protects the
heater against sooting of the heat exchanger.

An operating display is available for monitoring the operating
status. A flame indication can be optionally installed.

The operating display is also used to output error
messages in flash code.

It is also possible to read the flash code via the two-pin
plug in the heater wiring harness (see 4.3.7).

Use max. 2W lamps.

Standard

Lower switching threshold: auxiliary heating in °C

78

Upper switching threshold: auxiliary heating in °C

85

Lower switching threshold: normal mode parking heating in °C

70
NOTE

Upper switching threshold: normal mode parking heating in °C

85 Switching thresholds may deviate

Lower switching threshold: saving mode 1 parking
heating in °C

per customer.
55

Upper switching threshold: saving mode 1 parking
heating in °C

70

Lower switching threshold: saving mode 2 parking
heating in °C

45

Upper switching threshold: saving mode 2 parking
heating in °C

60
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Operational heater sequence

Signals

Main switch

Lef 1]

off

Terminal 61 - | off (parking heating) 11 on (auxiliary heating) 11 off (parking heating)
Coolant temperature T>T_min |T<T_min T>=T_max T<T_min T>=T_max T<T_min
c c c
22 02 02
o o o
s 5 S g S g S g
2 : -5 ws [
row )] ) o
[
S5 5
Actuators
Operaing dislay — - -
Flame display
Combustion air motor
Crovangpor | I — _—
Electronic ignition unit
Solenoid valve
Nozzle block preheater _|
Timeins 0.108 12 1 0.15 5 30 90 0.108 12 1 0.15 5 30 90 0.108 12 1 0.15 5 30 90
State
o o °
x 9o X 2 x 2
S 2 S 2 S 2
[} o Q 3 Q 53
2 & £ a £ 8
5 2 > 5 2 2 5 2 >
= Q = Q = @
3 2 8 s 2 E 2 2 3
2 £ o £ o £
2o 2 § S c < €22 § S c < €22 § S c <
= T 2 = ® . T S = s . T S = ® 2 =2
8 T 3 & c B 3 3 T2 ¥ E c B 3 3 ES2 ¥ E < B 3 3
o 52 5 2 S8 3 ? 7 e 5 2 S = ? 7 52 5 2 S 3 T2
2 |85 £ ¢ T 3 5 5 252 ¢ £ 3 5 5 262 ¢ £ 3% S 5
S oz £ a 2 o & osE & 2 & & O E a 2 o g
OFF tanapy Start Heating] [~ Run- tanaby| Start Heating] [ Run- tanapy| Start Heating] [ Run- on
down down down

Fig. 401 D-Heater Operational sequence

4.3.1 Switching on and start

When switched on, the operating display is illuminated,
the control unit starts controlled operation and checks the
coolant temperature.

If the coolant temperature is below the upper temperature
threshold, the initial cycle starts.

Combustion air fan and circulating pump are switched on.

After approx. 12 seconds (initial cycle time) the high-
voltage spark is ignited. Approx. 1 second later the
solenoid valve in the fuel pump is opened.

The fuel injected via the atomizer nozzle and mixed with
the air of the combustion air fan, is ignited by the ignition
spark and burned in the combustion chamber.

The flame is monitored by a flame detector integrated into
the control unit.

A few seconds after a flame is detected, the control unit
switches the electronic ignition unit off. Until then the

flame is stabilised. The heater is not yet in heating mode.

With optional nozzle block preheater:

The integrated temperature sensor determines the
temperature on the nozzle holder as soon as the initial
cycle starts. Starting at a temperature of < 5°C the nozzle
block preheater is switched on. Depending on the
determined temperature and the vehicle electrical system
voltage the preheating time is determined. The duty cycle

is limited to a maximum of 120 seconds.

The burner motor does not run during the entire
preheating time. It starts latest 12 seconds prior to
expiration of the determined preheating time during initial
cycle.

The initial cycle time can be extended to a maximum of

120 seconds.

The further sequence takes place as described.

4.3.2 Heating operation

After the flame is stabilised, the heater is in controlled
(normal) operation.

Depending on the coolant temperature, the coolant
temperature is maintained at one level by switching the
burner alternately on and off.

Once the upper switching threshold is exceeded, heating
operation is finished and run-down initiated.

The solenoid valve is closed, the flame expires, however the
combustion air fan and circulating pump continue running.
The run-down ends approx. after 120 seconds. The
combustion air fan is switched off.

The heater is in a controlled break.

The operating display is illuminated.

Once the temperature falls short of the lower switching
threshold, the heater restarts burner operation. It runs
through the same sequence as the switching-on
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sequence.
Different switching thresholds are defined for different
heater operating modes.

The switching thresholds are selected depending on the
present condition and the selected heating operation.
The following switching thresholds may be applied.

* Parking heating mode and auxiliary heating mode

* Gradient evaluation

*  Minimum combustion period (also called hysteresis
adaptation)

+ Saving mode 1 and saving mode 2

The switching thresholds can be obtained from Table 401.

4.3.2.1 Auxiliary heating mode and parking
heating mode

The control unit received the information, whether the
vehicle engine is running or not, from terminal D+/+61.

If terminal D+/+61 is connected and the vehicle engine is
running, the switching thresholds in auxiliary heating
mode are higher than in parking heating mode with the
engine not running.

In that case a saving mode is activated in parking heating
operation.

If terminal D+/+61 is not connected, then there is no
distinction. The heater always runs in parking heating
operation.

4.3.2.2 Saving modes

Two different saving modes are programmed in the
control unit.

Saving mode 1 and saving mode 2 exist (see Table 401).
In saving mode 1 the switching thresholds are higher than
in saving mode 2.

If saving mode is activated, the controlled temperatures in
the heating system are maintained at a low temperature
level. The lower and upper switching threshold are
reduced.

Due to lower radiation loss the fuel consumption can be
reduced for a lower heat demand (e.g. warmer mode).
The heater burner output is not reduced.

In auxiliary heating mode (signal from terminal D+/+61)
saving mode is automatically deactivated.

4.3.2.3 Gradient evaluation

In case of low coolant flow or poor coolant circuit venting
the temperature quickly increases in heating operation.

The control unit recognises the quick temperature
increase and automatically sets the upper switching
threshold to a lower value.

The quicker the temperature increases, the lower the
switching threshold for starting the controlled break is set.
In addition, the burner is also switched back on again after
the controlled break at a lower switching threshold.

This prevents residual heat triggering the overheating
protection.

4.3.2.4 Minimum combustion period

A minimum burner combustion period of 120 second is
targeted.

For ambient and operating conditions this target is not
always achieved.

In order to achieve the minimum combustion period, the
lower switching threshold is variably adjusted by the
control unit.

This process is also called hysteresis adaptation and is
applied in parking heating operation as well as auxiliary
heating operation.

If the combustion period falls short of the minimum
combustion period, the lower switching value is lowered
by 1K for the following combustion process.

The upper switching threshold remains as is.

This can be repeated until the minimum combustion
period is reached or the lower switching threshold is
reduced by 5K.

Further lowering is not possible.

Following a combustion process, where the required
minimum combustion period was reached, the lower
switching value is reset to its original value.

4.3.3 Switching off

Switching the heater off ends the combustion process.
The operating display expires and run-down is initiated.
The solenoid valve closes, the flame expires, the
combustion air fan and circulating pump continue running.
The run-down ends approx. after 120 seconds. The
combustion air fan is switched off.

If a malfunction occurs during run-down (e.g. flame
detection), the run-down may be shorter than 120 seconds.

During run-down it is permitted to switch the heater

back on. The burner will restart after a run-down time
of 30 seconds and subsequent initial cycle time.
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4.3.4 Diagnosis interface and DTT diagnosis

The D heater supports diagnosis capabilities.

Using the DTT diagnosis adapter, DTT diagnosis and a
PC, the heaters can be checked in the vehicle. For this
purpose the DTT diagnosis adapter is connected to the
diagnosis interface in the heater wiring harness, and to a
PC (see Fig. 403).

Next, DTT diagnosis is started on the PC and the connec-
tion to the heater control unit is established.

P =D
0 susy O ]

4.3.5 Test plug

During tests with the DTT diagnosis menu "component
test", the test plug is plugged directly into the control unit
of the heater after removal of the hood instead of the tem-
perature sensor.

Fig. 402 Test plug

=\

(—

to vehicle

@

Thermo H

Heater wiring harness

Fig. 403 DTT diagnosis connection to the heater

NOTE
For protection against moisture and contamination ensure
that the diagnosis interface is sealed using protective
caps, if not in use.

The latest DTT diagnosis software can be found in the
Internet on the Valeo homepage under Service/
Downloads/Heating Systems/Diagnostic-Preheater-Fuel-
Filter-Software.

4.3.6 Malfunction interlock and heater interlock
Malfunction interlocks and heater interlocks are distin-
guished.

Each malfunction interlock and heater interlock is stored
in the control unit.

The heater should be protected against thermal loads.
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Thermal loads can be triggered by:

* Coolant flow too low

* Coolant circuit not or only partially filled /
dry overheating.

» Circulating pump failure.

The control unit software detects overheating.

4.3.6.1 Malfunction interlock

If one of the malfunctions listed below occurs, the heater
will initiate a fault shut-down, followed by malfunction
interlock.

Depending on the error timing, no run-down or a 120 seconds
run-down will be executed.
Flash impulses are outputted via the operation indicator.

In case of several sequential malfunction interlocks a
heater interlock is initiated (see 4.3.6.2).

Malfunctions during switching-on and start proce-
dure

NOTE:
If malfunctions occur during switching-on or during the
start process prior to ignition, the heater will be switched
off without run-down.

The heater is in malfunction interlock.
The motor stops immediately or does not start.

If the circulating pump is externally actuated, it will
continue operating.

Malfunction criteria:

»  Short circuit and/or interruption of electrical
components:
— Burner motor (stops immediately)
— Circulating pump
— Electronic ignition unit
— Optional nozzle block preheater

* Flame or extraneous light detection by the flame
detector prior to ignition of the high-voltage ignition
spark.

* No start: No flame detection within 15 seconds
after opening the solenoid valve.

» Temperature sensor delivers unacceptable
temperature values.

* Heater operation outside the permissible temperature
range.

*  Burner motor speed signal faulty.

* Voltage falling short of the low voltage threshold of
approx. 20.5 V at motor start or within a duration of 20
seconds after a heating request.

» Voltage exceeding the high voltage threshold of approx.
30V at motor start or within a duration of 6 seconds (run-
down only, no malfunction interlock).

Malfunctions during heater operation

NOTE:
In case of malfunctions during heater operation, a
120 seconds run-down will be executed first. Subsequently
the heater status is switched to malfunction interlock.
If the circulating pump is externally actuated, it will
continue operating.

Malfunction criteria:

»  Short circuit and/or interruption of electrical
components:

— Burner motor (stops immediately)
— Circulating pump.

+  Water temperature greater than the upper switching
threshold.

+ Temperature sensor delivers unacceptable
temperature values.

» Heater operation outside the permissible temperature
range.

»  Burner motor speed signal faulty.

» Flame interruption (combustion interruption for longer
than 15 seconds).

* Voltage falling short of the low voltage threshold of
approx. 20.5 V at motor start or within a duration of
20 seconds after a heating request.

+ Voltage exceeding the high voltage threshold of approx.
30 V at motor start or within a duration of 6 seconds (run-
down is applied, but no malfunction interlock).

»  Control unit malfunction.

Malfunctions during run-down

NOTE:
If the circulating pump is externally actuated, it will
continue operating.

Malfunction causes:

»  Short circuit and/or interruption of electrical components:
— Burner motor (stops immediately)

— Circulating pump (if the CP interruption monitoring
is activated)

» Heater operation outside the permissible temperature
range.

*  Motor speed signal faulty.

* Voltage falling short of the low voltage threshold of
approx. 20.5 V at motor start or within a duration of
20 seconds after a heating request.

» Voltage exceeding the high voltage threshold of approx.
30 V at motor start or within a duration of 6 seconds
(run-down is applied, but no malfunction interlock).

»  Control unit malfunction.
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Malfunction interlock release

The malfunction interlock is released when the heater is
switched off.
After that it will be immediately ready for operation.

Deleting the error using the diagnosis

The detected error is stored in the error memory and can
be read out using the DTT diagnosis.

It is possible to delete the stored error using the DTT
diagnosis.

4.3.6.2 Heater interlock

The heater interlock overrides the standard
malfunction interlock.

If the heater interlock is active, neither start nor run-down
are executed after switching the heater on again.

Prior to restarting the heater troubleshooting must be
performed by personnel trained by Valeo in order to
identify and remedy the cause.

After that the heater interlock can be released (see
below).

Here it is differentiated between interlocks caused by
overheating and interlocks caused by other errors.

NOTE:
If malfunctions occur during switching-on or during the
start process prior to ignition, the heater will be switched
off without run-down.
The heater is in heater interlock state.
The burner motor stops immediately or does not start.
Besides that a run-down between 30 seconds and up to 120
seconds is performed depending on error type and timing.

Subsequently the heater status is switched to heater interlock.

If the circulating pump is externally actuated, it will
continue operating.

Heater interlock causes:

»  Short circuit and/or interruption of electrical
components:
— Solenoid valve
— Flame detector
— Overheating protection
— Disconnection of the water temperature sensor

(overheat protection / temperature sensor)

* The flame is not expired within 30 seconds after the
run-down was started (Burner motor stops).

« Overheating protection triggered.

»  Control unit error

* Repeated malfunctions

* Repeated flame interruptions

Heater interlock release

ATTENTION:

A distinction is made between heaters with standard
control (pre-selection timer, switch, etc.) and heaters
controlled via a CAN bus.

Heaters with standard control

To release the heater interlock the heater must be discon-
nected one time from the vehicle electrical system.

Heater interlock release procedure:

1. Remedy the cause of the heater interlock.

2. Switch on the interlocked heater.

3. Disconnect the switched on heater from the vehicle
electrical system.

4. Reconnect the switched on heater to the vehicle
electrical system.

NOTE:
The heater starts after reconnection to the vehicle electri-
cal system automatically.
The heater can be switched off during initial cycle.

Heater interlock release using the DTT diagnosis:

1. Connect the heater with the DTT diagnosis and read
out the error memory.

2. Correct the cause of the heater interlock.

3. Disconnect the heater from the vehicle electrical
system.

4. Reconnect the heater to the vehicle electrical system.

5. Clear the error memory using the DTT diagnosis.

Heaters with control via CAN bus
Heater interlock release by pulling the fuse:

ATTENTION:

It is not allowed to disconnect the heater from the
vehicle mains by pulling the heater connector under
power.

1. Disconnect the switched-on and interlocked heater

from the vehicle electrical system for > 10 seconds by

pulling the vehicle-mounted heater fuse (F1).

Remedy the cause of the heater interlock.

Connect the switched-on heater to the vehicle elec-

trical system by inserting the vehicle-mounted fuse

(F1).

4. Disconnect the switched-on heater again from the
vehicle electrical system for > 10 seconds

wn

Heater interlock release using the DTT diagnosis:
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ATTENTION:

It is not allowed to disconnect the heater from the
vehicle mains by pulling the heater connector under
power.

1. Read out the heater error memory using the DTT
diagnosis.

2. Disconnect the switched-on and interlocked heater
from the vehicle electrical system for > 10 seconds by
pulling the vehicle-mounted heater fuse (F1).

3. Remedy the cause of the heater interlock.

4. Reconnect the heater to the vehicle electrical system
by re-inserting the vehicle-mounted fuse (F1).

5. Clear the error memory using the DTT diagnosis.

4.3.7 Error output

If the heater is equipped with the pre-selection timer, an
error code appears on the display after a malfunction
occurs.

It is also possible to output an error via a flash code.
This is done using the operating indicator or via a lamp
connected to the two-pin plug in the heater wiring
harness.

Furthermore it is possible to output an error via the DTT
diagnosis.
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5 Troubleshooting and error correction

5.1 General

This section describes troubleshooting and error correc-
tion for Thermo H 160, H 230, H 300 and H 350 heaters.

Danger to life and health!

The safety information and regulations (see 1.6) must
be observed.

5.2 HV heater troubleshooting

The following table lists possible, general error symptoms.

Table 501: Error symptoms and possible causes

Error symptom

Possible cause

Heater can not be switched on.

» Missing or insufficient supply voltage (24V)

» 24V fuses defective or not active

*  Supply lead to the plug contacts of the HV control
wiring harness (24V) defective or contact not
established

* Plug of the temperature sensors not connected

» Temperature sensors defective

* HV small distribution board defective

* HVIL (Interloop) — failure (if existent)

Temperature in the water circuit too low / too high

»  Control thermostat defective
« Diodes in LV wiring harness defective (if applicable,
heater may be connected incorrectly)

Heater can not be switched off.

*  Supply voltage (24V) not switched off

+ HV small distribution board defective

» Diodes in LV wiring harness defective (if applicable,
heater may be connected incorrectly)

Heater does not heat

* No HV supply connected / active

» HV fuses defective or not active

* Ground fault interrupter or insulation monitoring
device (IMD) defective or not active

* HV small distribution board defective

» Heating cartridge(s) defective
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Table 501: Error symptoms and possible causes

No HVIL (Interloop) signal (if existent)

SC600 respective the control unit does not transmit
a HVIL signal

HVIL contact is not established

Hood not (correctly) mounted

HV cable not connected

HV control wiring harness (24V) not connected or
cable defective

Heating power too low

HV supply power too low
Heating cartridge(s) defective

Heating power too high

HV supply power too high

Overheating, temperature limiter has triggered

Control thermostat defective

5.3 D heater troubleshooting

Refer to the workshop manual for the Thermo S heater
series, Chapter 5, for troubleshooting information. See
also 1.5.
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6 Wiring diagrams

6.1 General

The following figures show wiring diagrams/connecting
schematics applicable for the Thermo H heater.

Wiring diagrams/connecting schematics concerning the
electrically operated part of the heater are designated with
HV heater - such concerning the Diesel operated part are
designated with D heater.

6.2 HV heater

High voltage!
Danger to life!

Electrical work may only be performed by persons,
which have the required qualification (see 1.6.1).

NOTE:

Consider also the information on the electrical installation
given in the Thermo H Installation and operating instruc-
tion. The document is available for download at
www.valeo-thermalbus.com/eu_en/Service/Downloads/
Heating-systems/Thermo-H.

With the help of the following overview you will find the
circuit diagrams for your heater based on the ident. no. on
the type label.

Ident. no. Heater Wiring diagram for housing Hoo_k-u_p 0\_lerview for the small
removal distribution board removal
11121208A Fig. 601, page 602 Fig. 610, page 611
11121208B Fig. 602, page 603 Fig. 611, page 611
11124146 und 11124147 Fig. 603, page 604 Fig. 612, page 612
11140378 Fig. 604, page 605 Fig. 613, page 612
11137906 und 11123558 Fig. 605, page 606 Fig. 614, page 613
11121604A Fig. 606, page 607 Fig. 615, page 613
11121604B Fig. 607, page 608 Fig. 616, page 614
11139382 und 11141662 Fig. 608, page 609 Fig. 617, page 614
11123469, 11124196 und 11124197 Fig. 609, page 610 Fig. 618, page 615
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Connecting to housing
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Fig. 601 Housing removal for devices Thermo H AC/DC 9.3/7.0 kW (heater ident. no. acc to model plate 11121208A)
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Connecting to housing
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Fig. 602 Housing removal for devices Thermo H AC/DC 9.3/7.0 kW (heater ident. no. acc to model plate 11121208B)
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Connecting fo housing
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Fig. 603 Housing removal for devices Thermo H DC/DC 7.0/7.0 kW
(heater ident. no. acc to model plate 11124146 and 11124147)
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Connecting fo housing
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Fig. 604 Housing removal for devices Thermo H DC/DC 7.0/7.0 kW
(heater ident. no. acc to model plate 11140378)
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Fig. 605 Housing removal for devices Thermo H DC 20.0 kW
(heater ident. no. acc to model plate 11137906 and 11123558)
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Fig. 606 Housing removal for devices Thermo H DC 7.0 kW (heater ident. no. acc to model plate 11121604A)
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Connecting to housing
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Fig. 607 Housing removal for devices Thermo H DC 7.0 kW (heater ident. no. acc to model plate 11121604B)
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Fig. 608 Housing removal for devices Thermo H AC 20.0 kW
(heater ident. no. acc to model plate 11139382 and 11141662)
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Fig. 609 Housing removal for devices Thermo H AC 14.0 kW
(heater ident. no. acc to model plate 11123469, 11124196 and 11124197)
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Fig. 610 Small distribution board removal for devices Thermo H AC/DC 9.3/7.0 kW

(heater ident. no. acc to model plate 11121208A)
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Fig. 611 Small distribution board removal for devices Thermo H AC/DC 9.3/7.0 kW

(heater ident. no. acc to model plate 11121208B)
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Fig. 612 Small distribution board removal for devices Thermo H DC/DC 7.0/7.0 kW
(heater ident. no. acc to model plate 11124146 and 11124147)

Rleloe e
O @ @@ @@ 11140783
PE||DC||DC|DC 0C|DC
©®||®® @
0@ |0® B)@)

HLP orange cable blue cable

(oranges (blaues

Kabel) Kabel)
1 DC5 DC9
4 DC8 DC13
7 DC12 DC16
3 DC27 DC28
5 DC29 DC25
8 DC24 DC20

Fig. 613 Small distribution board removal for devices Thermo H DC/DC 7.0/7.0 kW
(heater ident. no. acc to model plate 11140378)
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11124307

orange cable blue cable
(oranges (blaues
Kabel) Kabel)
1 DC16 DC9
2 DC14 DC4
3 DC13 DC3
4 DC12 DC11
5 DC10 DC19
6 DC6 DC5
7 DC8 DC20
8 DC2 DC17
9 DC1 DC7

Fig. 614 Small distribution board removal for devices Thermo H DC 20.0 kW
(heater ident. no. acc to model plate 11137906 and 11123558)

X - not connected
X - Anschluss nicht belegt ® ®

R R i
O PE Soptactor ! ocjocl| 1O
0 ® ®® i

¥ &K &

11122854 _

Sl
@

XD

HLP orange cable white cable
(oranges (weiles
Kabel) Kabel)
DC11 DC12
DC16 DC15
7 DC13 DC17

Fig. 615 Small distribution board removal for devices Thermo H DC 7.0 kW
(heater ident. no. acc to model plate 11121604A)
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O O@— 11137637A
© © NI
= 12 - A2 VA
C O C O C O C - ' 5 [ [
=\ T7 + Al X1 et )
PE @ DC |oc
O — /)]
o | ¢
HLP orange cable blue cable
(oranges (blaues
Kabel) Kabel)
DC2 DC5
DC6 DC7
DC8 DC3

Fig. 616 Small distribution board removal for devices Thermo H DC 7.0 kW
(heater ident. no. acc to model plate 11121604B)

®
@

@O
©@O
®©

Q®

®®

O
O

z|—|_

®

® = |

CISKE- N

O

L1

O

L2

O

L3

Contactor / Schotz

O

PE

O C D

S M25788_

HLP orange cable blue cable

(oranges (blaues

Kabel) Kabel)
1 AC2 N14
2 AC6 N17
3 AC9 N19
4 AC11 N21
5 AC7 N18
6 AC3 N15
7 AC5 N16
8 AC1 N13
9 AC10 N20

Fig. 617 Small distribution board removal for devices Thermo H AC 20.0kW
(heater ident. no. acc to model plate 11139382 and 11141662)
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X - not connected ® ® 11123481_

X - Anschluss nicht belegt

gl ¥ © &
lo/6le

Contactor /
Schiitz AC Q

m T2 T3
5,0Nm+0,5 5,0Nm+0,5 5,0Nm+0,5

5%

HLP orange cable blue cable

(oranges (blaues

Kabel) Kabel)
1 T3 N1
4 T2 N7
7 T1 N3
2 T3 N5
6 T2 N4
9 T N2

Fig. 618 Small distribution board removal for devices Thermo H AC 14.0 kW
(heater ident. no. acc to model plate 11123469, 11124196 and 11124197)
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6.3 D heater

The minimum cable cross-sections indicated in the table
must be applied.

0.75 mm? 1.5 mm?

2.5 mm? 4.0 mm?*

* The cable cross-section is to be reduced to 2.5 mm?
in front of the heater
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30
3
[
.01
(He) | WP
Heater cable M
harness 1
2
X1 , g B
UP- o 25mm br J =
olZ 5 F e O
2 T
U+ | { 2mm’ ew 4 I vl ”
e " e
L 3 T
X2 i 2 T | |‘§ﬂ"ﬂ o
=y
Terminal 31 2 25mm’ __br A2
Terminal 30 (1) 4 25mm’_rt — Voo ,_M_|
Teminal 302) 25mm__rtiws i — k= | | wv
A At g o 75mm bl 5 =l Ld
Qgsa 0,75mm’__or 8 == Z
UPFA 5 - |,<-| 2 SE
1 HS 4 0.75mm’ _ sw 9 - = A
F— [} — : -
N |>| = |.<| 1 & f —
X3 ) S |—t
Terminal 61(D+) 5 1] 0,75mm’  rt/ws 7 ‘E R
0.75mm’__rt 3 il
K-Line or CAN-H 2 .fomm 2 (8] 3|c
; 2|c
L LLineor CAN-L 0'75'“'“2 il 2 il
fgfmrgfdeﬂ 2 (three-pos. switch) Diagnostic - 1 0,75mm’ __br 4 v ]:
) 2 T
— Operation mode 4 0,75mm’ or 10 p
FA FAY o75mm’ rt . s ‘_,‘#"
— Ve Coolant
D2
BA+ [T ] 075mm’ bl 2 —
[0 =
BA (Test) o TBe ==
BA- 0,75mm*  br 14 = Oveneaing
D1 : ge
Wauss  [eLzsmm g 1
Diagnostic + 075mm’ " il -
Diagnostic - 0.75mm’__br 12}
L Control device | Heater
Fig. 619 System wiring diagram for the D heater of the Thermo H, legend see page 618
75(15)
58
3
31
51
Fal:l le:l F1|:|
(UP) ™ (HG) A
Heater cable o
harness 1
2
X1 3
UP1 yp. 25 25mm*  br '| B
- i 5 o
- B Iﬁl | &l
® s il i| 2 sw . [ mhl =t
T |'<|— — v
6 h i —
= —— | 11
1 10 1 X2 L] 3 I I I:#r_, oW
B A S
Terminal 31 2 25mm’___ br
Valeo 2 Terminal 30 (1) 25mm’__rt A2 Voo L
Pre-selection Temia 302) 3|1 | 26nm__rws 5 —— s o w
Timer BA+ ¢ 075mm’_bl 5 |‘>.| " Ld
8 S3 UPFA 5 0,75mm’  or 8 |I— z
7 hal — |2 st
HS 1 0,75mm”_ sw. 9 —F 5 7FG I~
- g
—
U T Ial g |.<| 1 i f —
A dad i) X3 J o
X Terminal 61 (D%) 5 [T] 075mm®  rtfws 7 £ R
‘ 75mm’ o N
K-Line or CANH 2 0.75mm 2 o 3 |cC
s 2 [¢
o1 o= Liineor CANL 8 0'75'"'"2 i 4 il
.CO mode 1 i
ol S2 (three-pos. switch) Diagnostic - 1 0,75mm’  br 4 v ]:
) 2 T
Foomode 2 Operation mode 4 0,75mm' or 10 p
FA FAr 075mmt it s $ Lol
— Ve Coolant
D2 ,
BA+ ([1] 075mm’ bl 2 —
2 o
BA (Test) , ECIE K=
BA- 0,75mm’  br 1% =3 Ovemeatng
D1 : ge
® weuss  [e—Llimm 9 -
Digital timer P Diagnostic + 075mm’ "
with positive at connection 10 = . Diagrostic- | 4| 075mm’ _br 2
Continuous operation with immediate heating T
Connection 10 open = | Control device | Heater
Variable heating duration can be programmed

(10 min up to 120 min)

Fig. 620 System wiring diagram for the D heater of the Thermo H with pre-selection timer, legend see page 618
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Position Designation

BA Operation indicator max. 5W

BM Combustion air motor

DVW Nozzle block preheater

F1 Car flat-type fuse 25A acc. to DIN 72581 part 3
F2 Car flat-type fuse 25A acc. to DIN 72581 part 3
F3 Car flat-type fuse S5A acc. to DIN 72581 part 3
FA Flame indicator max. 5W

HS Main switch

MV Solenoid valve

S1 Main switch - heater on/off

S2 Switch operation mode - economy setting

S3 Switch - UP on/off (without heating function)
UP Circulating pump

UPFA Circulating pump external control

ZFG Electronic ignition unit

Legend

A1 |To vehicle (power) M Fuel solenoid valve
A1y |T. 31 (ground) M4 Fuel solenoid valve +
A1, |T. 30 (,+%) 25A M,  |Fuel solenoid valve —
A1z |T.30(,+*) 25A R Combustion control
A1, |Circulating pump ,+" R4 not used

A1g | Circulating pump ,—" Ro not used

Alg |Signal UP + (max. 3A) R3 not used

A2 | To vehicle (signals) R4 not used

A2, |W-Bus T Temperature sensoric
A2, |K-Line or CAN-H T4 Overheat protection +
A23 |L-Line or CAN-L Ty sensor ground —

A2, |Diagnostic “Ground* T3 Temperature sensor +
A2g |2. Operation light + T4 sensor ground —

A2 |Flame indication + \' Nozzle block preheater
A2; |T.61(D+) Vi Nozzle block preheater +
A2g |UPFA V, Nozzle block preheater —
A2g |HS V3 Temperature sensor +
A2, |Operation mode Vg4 Temperature sensor —
A24, |Diagnostic + z Electronic ignition unit
A24, |Diagnostic ground Z4 Electronic ignition unit +
A243 | 1. Operation light + Zy Control output

A244 |2. Operation light — Z3 Electronic ignition unit —
B Comb. air fan motor

B4 Comb. air fan motor +

B, |Comb. air fan motor —

Connector pin assignment
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7 Servicing

7.1 General

Danger to life and health!

The safety information and regulations (see 1.6) must
be observed.

7.1.1 Heater servicing

For risk of overheating, the battery main current may not be
disconnected, while the heater is operating or in run-down.
Make sure that the circulating pump is running while the
heater is switched on for tests/inspections.

7.2 HV heater servicing

The necessary service work can be found in the main-
tenance plan for the Thermo AC/DC heater series. This
can be downloaded from the Valeo homepage in the
Service/Downloads/Heating Systems/Thermo AC DC
section.

7.3 D heater servicing

Information on necessary service work for the D heater is
contained in the Workshop Manual for the Thermo S
heater series, Chapter 7. See also 1.5.
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8 Components and heater removal
and installation

8.1 General

The following symbols give you an orientation during the

rocedures, where the next step(s) will be performed on
Danger to life and health! ’?he heater: P(s) P
« at the HV control head

The safety hints and regulations in Chapter 1 (see 1.6)

: 2
must be adhered. a::h

High voltage!
Danger to life! + atthe heat exchanger

3§

Before starting the work at the heater, it is to make
voltageless and this state must be ensured for the du-
ration of the work. (consider 1.6.3 !).

* at the Diesel burner head

D

ATTENTION:
Sealing elements between disassembled compo-
nents must be principally discarded and replaced. (z
This does not apply to the temperature sensor gasket
ring, as it is permanently attached.
Screws with coated threads must be discarded and
replaced.

It is permitted to remove components from the heater,
while the heater is installed in the vehicle, assuming that
sufficient space is available and no components will be
damaged.

NOTE:
If components are disassembled to a degree not covered
in this workshop manual, any warranty claim shall be
voided.
Only genuine Valeo spare parts should be used.

In the figures of the procedures following icon is used:
Symbol tightening torque:
m Features in graphics parts (e.g. nuts, bolts)
that are to be mounted with a specific tigh-

tening torque. The values for the tightening
torque are at the symbol and are binding.
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8.2 HV control head
3
8.2.1 Temperature guards (temperature limiter, Installation
control thermostat) removall/installation. 1. Screw the control thermostat (7, Fig. 801) by hand into
the coolant inlet.
2. Install protection cap (6).
3. Slide rubber cap (4) of the temperature limiter (2) back

Q Caution! Scalding hazard! A until it can be put in its installation position.

Position temperature limiter (2) in the reception neck
(5) and push in the retaining clip (3).

Risk of injuries if coolant temperature is increased.

ATTENTION:
Removal
1. Establish voltage-free state of the heater and secure
it for duration of the work (Observe 1.6.3 ).
2. Disconnect temperature guards plug (1, Fig. 801).
3. Remove the rubber cap of the temperature limiter (4).
4. Using a screw driver, lever off retaining spring (3) and

The retaining spring must be located in the groove of
the reception neck and must be latched in position
both perceptibly and audibly (twice) at the collar of
the reception neck. Only then will the temperature
limiter be in proper contact with the heat exchanger

jacket.

remove the temperature limiter (2).
5. Remove the protection cap of the control thermostat

(6). 5. Install the rubber cap. After the rubber cap has been
6. Screw out by hand the control thermostat (7). installed, the cable must be aligned in the cable

sleeve so it is tension-free. Connection cables must
NOTE: not be routed over the reset button.

The control thermostat is screwed into the screw-in 6. Reconnect the temperature guards plug (1).
socket, which should not be loosened. 7. Restore the power supply as required.

Tt
hand tight \\

6

Temperature guards plug
Temperature limiter
retaining spring

Rubber cap

Reception neck
Protection cap

Control thermostat
Screw-in socket

ONOO AP WN -

Fig. 801 Removal and installation of the temperature guards
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8.2.2 Hood removall/installation

Removing the hood provides access to the following
components for maintenance, inspection and repair
purposes:

— Small distribution board (load contactor AC/DC)
— Heating cartridges

— HVIL contact

Removal

1. Establish voltage-free state of the heater and secure
it for duration of the work (Observe 1.6.3 ).

2. Loosen screws (19, Fig. 805).

NOTE:
The screws remain in the hood.

3. Remove hood (1) with stabilizer (2) from heater.

Installation
1. Place stabilizer (2, Fig. 805) onto the small distribution
board (7).

2. Place hood (1) in assembly position, turn in the
screws (19) and tighten them.

3. Restore power supply.

4. Perform functional test.

8.2.3 Housing removall/installation (incl. cable
connections)

Removal

1. Disconnect all cables from the vehicle electrical sys-
tem to the heater.

2. Remove hood (see 8.2.2).

3. Disconnect cables connected to the small distribution
board (7, Fig. 805) by loosening the appropriate con-
nections.

NOTE:
For connections to be disconnected, refer to wiring
diagrams in Chapter 6, depending on the heater version.
Compare the heater ident. number under the wiring
diagram with that on the model plate of your heater.

4. Remove the cable ties that bundle the single cables.

5. Disconnect temperature guards plug (23) from con-
nection piece (22) of temperature guards.

6. Loosen grounding screw (8) and remove it with

washer (9), serrated washer (10) and vehicle ground-

ing cable lug.
7. Remove nuts (16) and washers (15).

NOTE:
During the next step pay attention that the cables are not
jammed or are still connected. “Danger of damage®.

8. Remove housing (12) from heater.

Installation

1. Position housing (12) over the small distribution board
onto the heater and then secure it using screws (24,
Fig. 805), washers (15), serrated washers (14) and
nuts (16).

2. Screw grounding screw (8) with washer (9), serrated
washer (10) and vehicle grounding cable lug into the
housing (12) and tighten as required.

3. Install connection piece (22) of temperature guards
onto the housing (12) if necessary.

4. Plug the temperature guards plug (23) into the con-
nection piece (22) of temperature guards (note the
snap-in noise).

5. Hook-up the supply cables to the corresponding ter-
minals of the small distribution board (7) and tighten
screws as required.

NOTE:
For connections to be established, refer to wiring
diagrams in Chapter 6, depending on the heater version.
Compare the heater ident. number under the wiring
diagram with that on the model plate of your heater.

6. Check the wiring again using the wiring diagram (see
chapter 6).

7. Bundle single wires using cable ties.

8. Install hood (see 8.2.2).

9. Connect all supply cables to the vehicle electrical sys-
tem, fix them if required.

8.2.4 Small distribution board removal/
installation

NOTE:
For loosening and connecting of cables to WAGO®
terminals a special actuation tool is required. Learn more
on the manufacturer's website regarding its proper hand-

ling.

2

Actuation tool

Wire

Loosen wire: 1-2-3

Fig. 802
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Actuation tool

Wire

1-2-3

Connect wire:

Fig. 803

Removal

1. Establish voltage-free state of the heater and secure
it for duration of the work (Observe 1.6.3 ).

2. Remove housing (see 8.2.3).

3. Disconnect cable connections to heating cartridges.

NOTE:
For connections to be disconnected, refer to wiring
diagrams in Chapter 6, depending on the heater version.
Compare the heater ident. number under the wiring
diagram with that on the model plate of your heater.

4. If necessary remove the end clamps from the top hat
rail.

5. Remove screws (3, Fig. 805) and washers (4).

6. Remove small distribution board (7) from heater.

ATTENTION:
When retrofitting small distribution boards, the new
small distribution board must be connected
according to the following assignment:

Heater Installation of the new small
distribution board to
11121208A 11121208B
11121604A 11121604B
Installation

1. Position small distribution board (7, Fig. 805) to the
stud bolts (18) and secure using washers (4) and
screws (3).

2. Ensure all electrical components are installed and

aligned on the top hat rail.

If necessary install the end clamps to the top hat rail.

Hook-up heating cartridges to the WAGO® clamps.

W

NOTE:
For connections to be established, refer to wiring
diagrams in Chapter 6, depending on the heater version.
Compare the heater ident. number under the wiring
diagram with that on the model plate of your heater.

5. Install housing (see 8.2.3).
6. Install hood (see 8.2.2).

8.2.5 Heating cartrides/screw plugs removal/
installation

Removal
1. Establish voltage-free state of the heater and secure
it for duration of the work (Observe 1.6.31).

NOTE:
To ensure the safe removal and installation of the heating
cartridges, the heat exchanger is to be removed and
placed in a vertical mounting position. To do this, the
heater must be removed.

2. Remove heat exchanger (see 8.4).
3. Place heat exchanger into a vertical mounting position
(see Fig. 804).

Fig. 804
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,/‘

3024 P
18
X i
10 +1 Nm P E
s ﬂ 8 +1 Nm
~710 -1 Nm

24 510 +1 Nm

Fig. 805 HV Control head - Removal and Installation of components
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4. Using awrench loosen the heating cartridges (20, Fig.
805) or the screw plugs (21), screw them out and
remove them from heat exchanger. Discard gasket
rings (25).

Installation

1. Remove remains of the heating cartridge sealing from
the heat exchanger.

2. Preassemble heating cartridge (20, Fig. 805) or screw
plug (21) with a new gasket ring (25).

NOTE:
The groove of the gasket ring must in installed position
rest on the heat exchanger.

3. Apply thread sealant according to the manufacturer‘s
instructions onto the thread, see Fig. 806, of the hea-
ting cartridge (20) or screw plug (21).

Gasket ring

Thread sealant
(over 3 threads centered)

Fig. 806

4. Screw the heating cartridge (20) or screw plug (21)
into the heat exchanger (26).

5. Tighten heating cartridge (20) or screw plug (21) as

required.

Install heat exchanger (see 8.4).

Install heater (see 8.5).

No

8.2.6 HV DC wiring harness removal/
installation

Removal

1. Establish voltage-free state of the heater and secure
it for duration of the work (Observe 1.6.3 !).

2. Disconnect all supply cables from vehicle electrical

system.

Remove hood (see 8.2.2).

Remove housing (see 8.2.3).

B w

5. If necessary disconnect connectors from the HVIL
socket (Fig. 808).

Remove ties wich bundle disconnected wires.
Separate single wires at the end connectors (see
appropriate wiring diagram in Cha.6).

No

NOTE:
During the next step pay attention that the cables are not
jammed or are still connected. “Danger of damage®.

8. Loosen cable gland (17, Fig. 805) and screw it with the
appropriate cable harness from out the housing (12).

Installation

NOTE:
During the next step pay attention that the cables are not
jammed. “Danger of damage*.

1. Route the single wires of the HV DC wiring harness
through the appropriate hole (see Fig. 807) into the
housing (12, Fig. 805) and screw the cable gland (17)
into the housing and tighten it.

230V AC / Circulating pump
24V Control voltage and HVIL
HV AC

HV DC

1
2
3
4

Fig. 807 Cable glands

2. Connect single wires with endconnectors (see appro-
priate wiring diagram in Cha.6).

3. Install housing (see 8.2.3).

4. If necessary reconnect connectors to the HVIL socket
(Fig. 808).
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Check the wiring again using the wiring diagram.
Bundle single wires using cable ties.

Install hood (see 8.2.2).

Connect all supply cables to the vehicle electrical sys-
tem, fix them if required.

Perform a function check.

® N O

©

8.2.7 HV AC wiring harness removal/
installation

Removal

1. Establish voltage-free state of the heater and secure
it for duration of the work (Observe 1.6.3 ).

2. Disconnect all supply cables from vehicle electrical
system.

3. Remove hood (see 8.2.2).

4. Remove housing (see 8.2.3).

5. Remove ties wich bundle disconnected wires.

NOTE:
During the next step pay attention that the cables are not
jammed or are still connected. “Danger of damage®.

6. Loosen cable gland (27, Fig. 805) and screw it with the
appropriate cable harness from out the housing (12).

Installation

NOTE:
During the next step pay attention that the cables are not
jammed. “Danger of damage®.

1. Route the single wires of the HV AC wiring harness
through the appropriate hole (see Fig. 807) into the
housing (12, Fig. 805) and screw the cable gland (27)
into the housing and tighten it.

Install housing (see 8.2.3).

Check the wiring again using the wiring diagram.
Bundle single wires using cable ties.

Install hood (see 8.2.2).

Connect all supply cables to the vehicle electrical sys-
tem, fix them if required.

Perform a function check.

ok wn

N

8.2.8 LV DC control wiring harness removal/
installation

Removal

1. Establish voltage-free state of the heater and secure
it for duration of the work (Observe 1.6.3!).

2. Disconnect all supply cables from vehicle electrical
system.

3. Remove hood (see 8.2.2).

4. Remove housing (see 8.2.3).

5. If necessary disconnect connectors from the HVIL

socket (Fig. 808).

6. Remove ties wich bundle disconnected wires.

7. Separate single wires at the end connectors (see
appropriate wiring diagram in Cha.6).

NOTE:
During the next step pay attention that the cables are not
jammed or are still connected. “Danger of damage®.

8. Loosen cable gland (11, Fig. 805) and screw it with the
appropriate cable harness from out the housing (12).

HVIL socket

Flat connector

Fig. 808 HVIL Socket

Installation

NOTE:
During the next step pay attention that the cables are not
jammed. “Danger of damage®.

1. Route the single wires of the LV DC control wiring
harness through the appropriate hole (see Fig. 807)
into the housing (12, Fig. 805) and screw the cable
gland (11) into the housing and tighten it.

2. Connect 4 single wires with endconnectors (see
appropriate wiring diagram in Cha.6).

3. Install housing (see 8.2.3).

4. If necessary reconnect connectors to the HVIL socket
(Fig. 808).

5. Check the wiring again using the wiring diagram.

807



Thermo H 8 Repairs

6.
7.
8.

Bundle single wires using cable ties.

Install hood (see 8.2.2).

Connect all supply cables to the vehicle electrical sys-
tem, fix them if required.

9. Perform a function check.

8.2.9 Pump harness harness removal/
installation

Removal

1. Establish voltage-free state of the heater and secure
it for duration of the work (Observe 1.6.3 ).

2. Disconnect all supply cables from vehicle electrical
system.

3. Remove hood (see 8.2.2).

4. Remove housing (see 8.2.3).

5. Remove ties wich bundle disconnected wires.

NOTE:
During the next step pay attention that the cables are not
jammed or are still connected. “Danger of damage®.

6. Loosen cable gland (28, Fig. 805) and screw it with the
appropriate cable harness from out the housing (12).

Installation

NOTE:
During the next step pay attention that the cables are not
jammed. “Danger of damage®.

1. Route the single wires of the pump wiring harness
through the appropriate hole (see Fig. 807) into the
housing (12, Fig. 805) and screw the cable gland (28)
into the housing and tighten it.

Install housing (see 8.2.3).

Check the wiring again using the wiring diagram.
Bundle single wires using cable ties.

Install hood (see 8.2.2).

Connect all supply cables to the vehicle electrical sys-
tem, fix them if required.

Perform a function check.

ok wnN

N
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8.3 Diesel burner head 8.3.1 Burner removall/installation
4 Removal

E:‘ 1. Establish voltage-free state of the heater and secure

it for duration of the work (Observe 1.6.3 ).
2. Ifnecessary, disconnect the combustion air intake line

from the heater.

Removing the Diesel burner head, in the following 3. Remove hood (see 8.3.3).

referred to as burner, provides access to the combustion 4. Disconnect the temperature sensor plug from control

chamber. device.

It is further removed when removing the heat exchanger 5. Remove the cable grommet of the temperature sensor

(see 8.4). (5, Fig. 809) from burner housing.

Procedures for the maintenance and/ or removal and 6. Disconnect heater wiring harness from control device.
installation of components of the burner can be found in 7. Remove the cable grommet of the heater wiring
the workshop manual for the Thermo S series heaters, harness from burner housing.

chapter 8. See also 1.5.

abhwnNn -

o

NOTE
Make sure that any fuel leaking during the following work
step is immediately bound and professionally disposed of.

8. Unscrew fuel lines and seal with blank plugs.
9. Unscrew nuts (2).
10. Remove burner (1).

Burner

Nuts (2)

Screws (2)

Hood 7—@
Grommet

temperature sensor

Hollow screws (2) 1
fuel lines connection
Plug screw

3 6
2 +0.5Nm E m 16 £1 Nm

Fig. 809 Burner head / hood removal and installation
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Installation

1. Bring burner (1, Fig. 809) in assembly position and
ensure center alignment and correct fit.

2. Place nuts (2) and alternately tighten them slightly.

3. Tighten nuts (2).

4. If applicable, bolt fuel lines down using hollow screws
(6) and new gaskets, or slide on fuel lines and secure
with hose clamps.

5. Install the cable grommet of the temperature sensor
(5) into the burner housing.

6. Connect the temperature sensor plug.

7. Install the cable grommet of the heater wiring harness

into the burner housing.

Connect the heater wiring harness plug.

Install the hood (see 8.3.3).

0. If applicable, secure the combustion air intake line to

the heater.

=0

CAUTION
The two combination nuts M8, connecting the burner
and the heat exchanger, must be tightened to
7.5 +1 Nm each and additional are to be secured
using thread lock (Valeo ident. no.: 154245Z).

8.3.2 Removall/installation of
the temperature sensor with integrated
overheating protection

Scalding hazard!

A Caution!

Risk of injuries if coolant temperature is increased.

Removal

1. Establish voltage-free state of the heater and secure
it for duration of the work (Observe 1.6.3!).

2. Remove hood (see 8.3.3).

3. Disconnect the temperature sensor plug from control
device.

4. Remove the cable grommet of the temperature sensor
(5, Fig. 809).

5. Unscrew and remove temperature sensor (1, Fig.
810).

Installation

1. Manually screw temperature sensor (1, Fig. 810) into
the heat exchanger.

2. Tighten temperature sensor (1).

3. Install the cable grommet of the temperature sensor
(5, Fig. 809).

4. Connect the temperature sensor plug to the control
device.
5. Install the hood (see 8.3.3).

1 17 1 Nm

«ﬁ\\

Temperature sensor

Fig. 810 Temperature sensor removal and installation

8.3.3 Hood removall/installation

Removal

1. Establish voltage-free state of the heater and secure
it for duration of the work (Observe 1.6.3!).

2. Loosen screws (3, Fig. 809).

3. Remove hood (4).

Installation

1. Position hood (4, Fig. 809) in assembly position.
Ensure center alignment, proper fit and seal towards
heater wiring harness and cable grommet of the tem-
perature sensor.

2. Screw in screws (3) and tighten.
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8.3.4 Combustion air fan removal/installation

Removal

1. Remove burner (see 8.3.1).

2. Withdraw combustion chamber (1, Fig. 811) from out
the heat exchanger (2).

Installation

ATTENTION:

When replacing the combustion chamber, ensure that
the new combustion chamber corresponds to the
heating capacity class of your heater.

1. Slide combustion chamber (1, Fig. 811) fully into the
heat exchanger (2) against stop. Pay attention to
a) the welding seam position, and

Combustion chamber
Heat exchanger
Exhaust outlet
Vibration damper
Coolant inlet
Coolant outlet
Coolant hose (2x)
Hose clamp (2x)
Stud bolts

O©CoO~NOOOPA~WN-=-

Cut-outs

Position of the cut-outs in the combustion
chamber head when installed

N J

b) the position of cut-outs in the combustion chamber
head.

NOTE:

— The combustion chamber should be inserted into the
heat exchanger in such a way that its welding seam is
positioned between 2 and 10 o clock (not upwards!)
(Fig. 811).

A position change during maintenance is permissible
and affects the expected service life of the combustion
chamber positively.

— Position the cut-outs in the combustion chamber head
as shown in Fig. 811.

Dripping from nozzle fuel is so collected in a reservoir
between disc and burner head and will be burned at
the next burner operation instead to soil the heater.

2. Install burner (see 8.3.1).

2,5+0,25 Nm

Position of the welding seam
when installed
-

J

Fig. 811 Combustion chamber / heat exchanger removal/installation
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8.4 Heat exchanger removal/installation

Removal

1. Establish voltage-free state of the heater and secure
it for duration of the work (Observe 1.6.3!).

2. Remove heater (see 8.5).

S

3. Remove small distribution board (see 8.2.4).

4

(B

4. Remove burner (see 8.3.1).
5. Remove combustion chamber (see 8.3.4).

ad

For the removal of heating cartridges (20, Fig. 805) or

screw plugs (21):

6. Screw the threaded pins (9, Fig. 811) out.

For the replacement of the heat exchanger:

7. Remove the temperature guards (HV heater), refer to
8.2.1.

8. Remove the temperature sensor (D heater), refer to
8.3.2.

9. Remove the screws (24, Fig. 805).

10. Remove the stud bolts (18), discard gasket rings (13).

11. Remove the screw-in socket (8, Fig. 801).

12. Remove the screw plug (7, Fig. 809).

13. Remove the heating cartridges (20, Fig. 805) and
screw plugs (21), refer to 8.2.5.

14. Remove the vibration damper (4, Fig. 811).

Installation

NOTE:
After installation of the heating cartridges (20, Fig. 805) or
screw plugs (21) proceed with step 9.

ad

(5

Install vibration damper (4, Fig. 811) and tighten nuts.
Install heating cartridges (20, Fig. 805) or screw plugs
(21), refer to 8.2.5.

3. Screw the plug screw (7, Fig. 809) in and tighten it.
4. Install the screw-in socket (8, Fig. 801) and tighten it.
5. Install the stud bolts (18) using new gasket rings (13)
and tighten them.

N —

6. Install screws (24, Fig. 805) with washers (15).

7. Install temperature sensor (D heater), refer to 8.3.2.
8. Install temperature guards (HV heater), refer to 8.2.1.
9. Install threaded pins (9, Fig. 811).

2 4

U

10. Install combustion chamber (see 8.3.4).

o

11. Install small distribution board (see 8.2.4).
12. Install heater (see 8.5).

8.5

A Caution!

The heat exchanger of the heater can be very hot. If
necessary, let it cool down.

A Caution!

Risk of injuries if coolant temperature is increased.

Heater removall/installation

Risk of burns!

Risk of scalds!

ATTENTION:

The fuel supply system must be subsequently bleed
(see 8.6.1).

The coolant circuit must be subsequently bleed (see
8.6.2).

Removal
1. Establish voltage-free state of the heater and secure
it for duration of the work (Observe 1.6.3 ).
2. Disconnect all supply cables from vehicle electrical
system.
— If necessary disconnect HV DC wiring harness
from HV heater, see 8.2.6.
— If necessary disconnect HV AC wiring harness
from HV heater, see 8.2.7.
— If necessary disconnect LV DC control wiring
harness from HV heater, see 8.2.8.
— If necessary disconnect pump wiring harness from
HV heater, see 8.2.9.
— If necessary disconnect heater wiring harness
from D heater, see 8.3.1, removal steps 3., 6. and
7.
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(5

3. Close coolant hoses (7, Fig. 811) using suitable pinch-
off pliers.

4. Loosen hose clamps (8) and pull the coolant hoses (7)
from the coolant inlet (6) and the coolant outlet (5).

5. If necessary, loosen the exhaust line clamp on the
exhaust outlet (3) and remove extension/deflection.

2

@

6. Disconnect grounding cable from the housing (12, Fig.
805).

[

7. If necessary disconnect the combustion air suction
line from the heater.

NOTE:
Make sure that any fuel leaking during the following work
step is immediately bound and professionally disposed of.

8. Unscrew the fuel lines and seal with blank plugs.

9. Sealthe fuel supply and return openings on the heater
with blank plugs.

10. Remove the 4 nuts (each with washer), securing the
heater to the vehicle structure and remove the heater
from the vehicle.

Installation

1. Check the voltage-free state at all supply lines to the
heater (Observe 1.6.3!).

2. Place the heater into the installation position and
secure with 4 nuts and 4 washers via the vibration
damper (4, Fig. 811) to the vehicle. Tighten nuts as
required.

2

B

3. Reconnect the fuel lines for fuel supply and fuel return
to the heater, using for each a hollow screw and two
gasket rings.

o

4. Connect the grounding cable to the housing (12, Fig.
805).

Eﬁ}
5. If necessary, install the extension/deflection onto the
exhaust outlet (3, Fig. 811) using a hose clamp .
6. Fit coolant hoses (7) onto the coolant inlet (6) and

coolant outlet (5) and secure with hose clamps (8).
7. Remove pinch-off pliers from the coolant hoses (7).

G

8. Connect the D heater with the vehicle electrical sys-
tem.
— If necessary connect the heater wiring harness to
the D heater.
a) Remove hood (see 8.3.3).
b) 8.3.1, installation steps 7., 8. und 9.
9. Bleed fuel system (see 8.6.1).
10. Bleed coolant circuit (see 8.6.2).

4

T

11. Restore all supply cable connections from vehicle
electrical system.
— Ifnecessary reconnect pump wiring harness to HV
heater, see 8.2.9.
— If necessary reconnect LV DC control wiring
harness to HV heater, see 8.2.8.
If necessary reconnect HV AC wiring harness to
HV heater, see 8.2.7.
— If necessary reconnect HV DC wiring harness to
HV heater, see 8.2.6.
12. Perform function test of the HV heater.

813



Thermo H

8 Repairs

8.6 Start-up after burner or heater
installation

The coolant circuit and the fuel system must be bleeded
after heater installation.

The vehicle manufacturer specifications must be observed.
Coolant and fuel connections must be checked for leak-
tightness and tight fit during the test run.

If a malfunction occurs during heater operation, trouble-
shooting must be performed (see chapter 5).

8.6.1 Bleeding the fuel system

The whole fuel supply system including the fuel filter must
completely filled with fuel before initial start-up.

NOTE:
Never use the fuel pump to fill / bleed the fuel system!

ATTENTION:

In the event no fuel comes to the fuel pump during
initial start-up (dry run), there is a risk that the fuel
pump will be damaged!

8.6.2 Bleeding of the coolant circuit

NOTE:
The coolant circuit must be principally bleeded according
to the manufacturer specification.

Risk of scalds!

A Caution!

Risk of injuries if coolant temperature is increased.

ATTENTION:

he Aquavent 5000 (U4814) and Aquavent 6000S
(U4855) circulating pumps may only be switched on
for bleeding, after dry operation can be excluded.

The Aquavent 5000S (U4854) and Aquavent 6000SC
(U4856) circulating pumps may even in dry operation
be switched on for bleeding.

Adjust the vehicle heating system to "warm" and refill
coolant.
As soon as it is confirmed that the vehicle engine is filled

with coolant, run vehicle engine with increased idle speed.

Once the cooler thermostat opens, switch the vehicle
engine off and check the coolant level.
Refill coolant as needed.

While the vehicle engine is switched off, switch on the heater
with the circulating pump and the vehicle heating fan.

After the engine motor cooled down, the heater must
automatically start and stop as soon as the upper swit-
ching threshold is reached.

If the heater does not start automatically, it must be
verified, whether the heater overheating protection is
triggered and the heater is interlocked.

Release the heater (see 4.3.6.2) and repeat the bleeding
process.
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9 Modifications and retrofits

9.1 General

For further optimization the heaters are continuously
improved. Units in the field can usually be upgraded or
retrofitted. For this purpose respective modification kits
will be available.
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10 Packing/storage/shipping

10.1 General

The heater or its components, which are sent to Valeo for
inspection or repair, must be cleaned and packaged to
ensure that handling, transport and storage will not
damage them.

ATTENTION:
If a complete heater is sent back, it must be comple-
tely drained. While packaging and/or shipping it must
be ensured that no fuel or coolant can leak.

Coolant inlet and outlet fittings as well as the fuel lines
must be plugged and sealed using blank plugs.

The temperatures described in Chapter 2 may not be
exceeded during storage.
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