VIKARCHER

Service Manual

HDS Middle Range

1.071-..., 1.077-...
HDS 7/12, HDS 8/17, HDS 9/18, HDS 10/20

HDS Premium Range

1.071-...
HDS 12/18, HDS 13/20

Service Manual 04.2008 5.906-433.0



HDS Middle Range / HDS Premium Range

Page 2 /127 Service Manual 04.2008



HDS Middle Range / HDS Premium Range Foreword

Foreword
Good service work requires comprehensive and practical training as well as clear documents.

We therefore provide regular basic training and further training courses for service technicians
covering our whole range of products.

In addition, we produce service manuals for the most important units, which can initially be used as
instructions and later for reference purposes.

Furthermore, we regularly provide service information about new product developments.

Should you have any additions, corrections or questions regarding this document, please send them
to the following quoting the given subject:

international-service@de.kaercher.com

Subject: | Fall 105756

The texts and images are not to be copied, reproduced or given to third parties without our explicit
prior consent:

ALFRED KARCHER GmbH & Co.
CUSTOMER SERVICE TRAINING
Postfach 160

D-71349 Winnenden
www.kaercher.com

We reserve the right to introduce technical changes without prior notice.
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Equipment Features

HDS Middle Range / HDS Premium Range

1.1 Technical Features

General:

Mobile hot water high-pressure cleaner with
various power ratings for commercial use.

— High-performance burner with vertical heat-
ing coil and continuous ignition.

— Integrated scale inhibitor.

— Steam operation (water temperatures up to
155 °C) with separate steam nozzle.

— B_urner fan and fuel pump directly on the elec-
tric motor.

Unit connected load:

— 3.4 kW (HDS 7/12-4 M/MX).

— 5.5 kW (HDS 8/17-4 M/MX).

6.4 kW (HDS 9/18-4 M/MX).

7.8 kKW (HDS 10/20-4 M/MX).

8.4 kW (HDS 12/18-4 S/SX).

9.3 kW (HDS 13/20-4 S/SX).

Pump:

— 3 piston axial pump with stainless steel pis-
tons, with ceramic coating in several models.

— Cylinder head made of brass.

— High-pressure and suction valves made of
stainless steel.

— Working pressure: 3-20 MPa (30-200 bar).
— Water volume: 350-1300 I/h.
— With pressure gauge.

— Overflow valve with pressure and flow control
valve.

— Float tank.
— Safety valve.

— Fine water filter.

Electronics:
— Program switch.
— Flame sensor (optional).

— Water temperature control with temperature
sensor.

— Exhaust temperature limiter.
— Low-water protection.
— Dry running protection for pump.

— Levelsensorforfuel, scale inhibitor and clean-
ing agent tanks (partly optional).

— Operating hours counter.
— Fault memory.

— Component check.

— Fault monitoring.

— Rotary direction monitoring.

Cleaning agent:

2 cleaning agent tanks.

Cleaning agent suction with fine filter.

Metering valve on unit with automatic rinsing
in neutral position.

Cleaning agent operation with low pressure
and high pressure.
Accessaories:

— Rotary control for pressure and flow control
valve

— Softgrip easy-press handgun
— Stainless steel spray lance, rotatable
— Power nozzle (25°), (stainless steel)

— Steam nozzle (brass)
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HDS Middle Range / HDS Premium Range

Equipment Features

1.2 View from the front

1
18 2
3
17 4
—5
—6
7
16 — 8
9
10
11
15
12
14
13

1 Push handle (2x)
Cover, top storage compartment

Safety latch, softgrip easy-press
handgun

Rotary control

Trigger lever

Softgrip easy-press handgun
Cap, fuel tank

High-pressure hose
Rotatable spray lance

10 High-pressure nozzle

w N

© o0 ~NOoO O~

11
12
13
14
15
16
17
18

")

Transport wheel (2x)

Transport handle

Swivel castor

Swivel castor with parking brake*
Chassis

Unit cover

Exhaust gas flue, continuous-flow heater
Latch, unit cover

HDS 7/12 and HDS 8/17 have one swivel
castor only.
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Equipment Features

HDS Middle Range / HDS Premium Range

1.3 View from the rear (unit without hose reel)

Indicator lights

Program switch (Q1)
Adjustment, water temperature
Spray lance holder, RH

Cap, scale inhibitor tank
Storage, mains cable

Storage compartment, bottom
Mains cable

Cap, cleaning agent tank 2
High-pressure outlet

© 00N Ul WN P

=
o

11
12
13
14
15
16
17
18
19
20

Chassis

Water connection with fine water filter
Tread

Cap, cleaning agent tank 1

Storage, high-pressure hose

Cap, fuel tank

Adjustment, cleaning agent metering
Spray lance holder, LH

Pressure gauge

Cover, top storage compartment
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HDS Middle Range / HDS Premium Range

Equipment Features

1.4 View from the rear (unit with hose reel)

22

21

20

19

18

17

16

15

© 0O ~NOO O~ WDN B

el =
= o

WN P

10

Indicator lights

Program switch (Q1)
Adjustment, water temperature
Spray lance holder, RH

Cap, scale inhibitor tank
Storage, mains cable

Hose reel, high-pressure hose
Mains cable

Cap, cleaning agent tank 2
Crank handle, hose reel
Recess, hose reel locking device

11

12
13
14
15
16
17
18
19
20
21
22

12
13

14

High-pressure hose

Chassis

Water connection with fine water filter
Tread

Cap, cleaning agent tank 1

Storage, high-pressure hose

Cap, fuel tank

Adjustment, cleaning agent metering
Spray lance holder, LH

Pressure gauge

Cover, top storage compartment
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Unit Function

HDS Middle Range / HDS Premium Range

2.1 Control panel

20

19
18
17

a b~ W DN PP

© 00 N O

10

11
12

Indicator LED 0, pump (red)

Indicator LED 1, rotational direction (red)
Indicator LED 2, operation (green)
Indicator LED 3, fuel (yellow)

Indicator LED 4, cleaning agent tank 1
(yellow)

Indicator LED 5, motor (red)

Indicator LED 6, burner (red)

Indicator LED 7, service (orange)
Indicator LED 8, scale inhibitor (yellow)

Indicator LED 9, cleaning agent tank 2
(yellow)

Program switch ,OFF*“ position

Program switch ,,Cold Water Operation“
position

13
14

15
16
17
18
19
20

11
12
13
14

15

16

Program switch ,Eco Mode** position

Program switch ,Hot Water/Steam Ope-
ration“ position

Program switch

Adjustment, water temperature
Metering valve, cleaning agent
Metering range, cleaning agent 1
Metering range, cleaning agent 2
Pressure gauge

* Note

In ,Eco Mode*“the water temperature is kept
at60°C (+/-9). Adjusted watertemperatures
< 60°C are effective, settings > 60°C re-
main ineffective.
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HDS Middle Range / HDS Premium Range

Unit Function

2.1 Control panel

Functions of the LED displays in operating mode

LED No. | Symbol | Activity Meaning / Action
1 x flashing IIonusnlilfofluent0|I. Check/top up the oillevel of the high-pressure
0 2 x flashing | Leakage. Check high-pressure system for leaks.
3 x flashing | Dry running. Check water inlet/ensure water supply.
4 x flashing Reed switch sticks. Check safety block/repair reed switch.
1 1 x flashin Motor rotates in the wrong direction. Switch off the unit and
9 | rotate the phase inverter in the unit plug through 180°.
lightup Unit is ready for operation.
2 @ 1 x flashin Unit was either in continuous operation for 30 minutes or
9 | wasin standby operation for 30 minutes.
3 iﬁ lightup Fuel tank is empty. Add more fuel.
4 1 lightup Cleaning agent tank 1 is empty. Add more cleaning agent
CHEM (HDS 12/18 Only).
1 x flashin Fault in the motor contactor (motor current below 1.5 A for
9 | 3 seconds although contactor connected). Check/replace
contactor.
2 x flashing | Motorthermal contactis open/defective. Determine/remove
5 . cause. Replace the motor
3 x flashin Current asymmetry or undervoltage or overvoltage. Check
9 | mains connection.
4 x flashing | Current consumption too high. Check mechanics for
resistance. Check mains connection.
1 x flashing | Exhaust thermostat is open. Check exhaust temperature/
replace thermostat. Perform burner maintenance.
2 x flashing | Flame sensor signals burner fault. Clean and check burner,
ignition and fuel system.
6 . 3 x flashing | RFID read-write electronics are defective - replace.
Temperature sensor fault. Cable break (temperature below
4 x flashing | -5 °C, although burner is on) or short-circuit (temperature
above 220 °C for a lengthy period).
7 ‘\ lightup Service work is due.

Service Manual 04.2008
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Unit Function HDS Middle Range / HDS Premium Range

2.1 Control panel

Functions of the LED displays in operating mode

LED No. | Symbol | Activity Meaning / Action
lightup Scale inhibitor level switch detects empty or units on the
8 000 tag* of the scale inhibitor bottle have been used up.

1 x flashing | 5 hours after-running time have expired, burner is blocked.
Insert new scale inhibitor bottle.

9 2 light u Cleaning agent tank 2 is empty. Add more cleaning agent
\amr/| | "9NtUP (HDS 12/18 only).

* Note

The tag is an electronic component on the
new rectangular scale inhibitor bottle. The
tagislocated behindthe bottle label. Thetag
can be electronically read and written. See
also Chapter 2.8.2.
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HDS Middle Range / HDS Premium Range Unit Function

2.1 Control panel

Template for numerical value displays
The template below can be placed on the LED displays of the control panel forimproved recognition
of the numerical value displays in the service functions.

1123 4
5 /

Template for placing on the control panel
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Unit Function HDS Middle Range / HDS Premium Range

2.1 Control panel
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HDS Middle Range / HDS Premium Range

Unit Function

2.1.1Control panel, view from inside

14
13

12

11

1 Service switch and adjustment, scale
inhibitor metering

2 Control circuit transformer (T1)
3 Current transformer

4 Fuse 2.0 AT (6.644-052) for control
circuit transformer T1

5 Terminal strip
6 Earth point

00

10
11
12
13
14

10

Mains cable

Adjustment, water temperature
Program switch

Printed circuit board, control panel
Cleaning agent metering valve
Pressure gauge

Exhaust temperature limiter

Cable comb
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Unit Function HDS Middle Range / HDS Premium Range

2.1.2Printed circuit board, control panel

1 2 3 4 5 6 7
21 ——
8
20 ——
19 —
18 —
9

17 —
16 ——
15 —

14 13 12 11 10
DIP switches (8) 1 Connection, cleaning agent tank 1 level
All DIP switches are set to ,OFF* in the factory. sensor
The following functions can be activated by 2 Connection, cleaning agent tank 2 level
changing these settings: sensor

3 Connection, fuel tank level sensor

DIP1 on: Not rotational direction monitoring (in 4 Connection, scale inhibitor level switch

single phase units) 5 Connection, current transformer
DIP2 on: Flame sensor is evaluated 6 Connection, flame sensor
DIP3 on: Pump after-running for soft start-up 7 Connection, temperature sensor

operation 8 DIP switches
DIP4 on: Metering of scale inhibitor liquid for ~ 9 Connection, program switch

water volume =1000 litres 10 Connection, RFID
11 Connection, service switch
12 Connection, water temperature

Plug coding adjustment
The plugs for the printed circuitboard connections 13 connection, motor distributor printed
have coding pins (22) and matching recesses in circuit board

the printed circuit board holder (23) so that only

the respective appropriate plug can be plugged 14 Earth connection, printed circuit board

into a connection. 15 Connection, control circuit transformer 1
16 Connection, control circuit transformer 2
(optional)
22 \23 17 Connection, exhaust temperature limiter
AN 18 Connection, low-water protection

19 Connection, scale inhibitor solenoid valve
20 Connection, solenoid valve
cleaning agent 1 (optional)
21 Connection, solenoid valve
cleaning agent 2 (optional)
22 Coding pin
23 Recess for coding pin
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HDS Middle Range / HDS Premium Range Unit Function

2.2 Control panel with display (HDS 13/20 only)

14 1
13 2
12 3
4
11 >
6
10 E—
9 R
8
1 Display 8 Metering valve, cleaning agent
2 Program switch ,,OFF* position 9 Metering range, cleaning agent 1
3 Program switch ,,Cold Water Operation“ 10 Metering range, cleaning agent 2
position 11 Pressure gauge
4 Program switch ,Eco Mode** position 12 Level, cleaning agent tank 2
5 Program switch ,Hot Water/Steam Ope- 13 Level, cleaning agent tank 1
ration“ position 14 Level fuel

6 Program switch
7 Adjustment, water temperature

* Note

In ,Eco Mode*“ the watertemperature is kept
at60°C (+/-9). Adjusted watertemperatures
< 60°C are effective, settings > 60°C re-
main ineffective.
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Unit Function HDS Middle Range / HDS Premium Range

2.2.1Status displays

Note
Status and maintenance displays are displayed consecutively, like in a slide show. Each image
is displayed for 3 seconds.

The fault displays remain until the unit is switched off.

Display Explanation Note
Top bar: Fuel level (8 levels)
Middle bar: Cleaning agent 1 level (4 levels)
Bottom bar: Cleaning agent 2 level (4 levels)
In the event of a cable break the respective bar is not displayed at

all.

Perform maintenance.
Reset pump hours.

/
gl

Pump maintenance due

Perform maintenance.
Reset burner hours.

/

Burner maintenance due

Perform maintenance.
Accessories maintenance due Reset handgun switchings.

/
alQ glt

2.2.2Maintenance - operating liquids

Display Explanation Note

Scale inhibitor empty. Insert new bottle.

Scale inhibitor bottle missing or the 5 hours’ after-running time

have expired. The burner is blocked. Insert new bottle.

'ﬁ?"a High-pressure pump oil refill container is empty. Add more oil.
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HDS Middle Range / HDS Premium Range Unit Function

2.2.3Error messages

Display Explanation Note

Invert phase in the commuta-

-‘ - I Rotating field incorrect. ting pole plug

Switch off unit and

- DF -
U Motor thermal contact (WSK) in the motor has actuated. let the motor cool down.

Check mains connection.
Mains voltage too low or too high or phase has failed or motor current | Check pump for sluggishness.
too high.
(,';' Insufficient water Open water tap.
& Ensure water supply.

{ ‘i]
f Exhaust temperature too high Perform burner maintenance.

T Time monitoring active for 30 Switch off unit and then
o i min, continuous pause/ switch on again.
continuous operation
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Unit Function

HDS Middle Range / HDS Premium Range

2.2.4Error messages with service requirement

Note

One display is used here for several faults. It may be possible to localise the fault by reading

out the fault memory.

Display

Explanation

Note

Low-water protection sticks

Check low-water protection.

10 short start-ups/leakage

Remove leaks in the high-
pressure system.

Contactor does not switch

Check contactor.

Check current transformer
installation.

This fault is not saved.

Temperature sensor (NTC) is defective

Check NTC
NTC cable chafed bare

1 [A[A A7

Flame sensor detects impermissible state

Possible causes:
- Fuel solenoid valve
- Fuel lineffilter
- External light
- Inspection glass is sooty
- Scale in combustion chamber
- Fuel empty and
fuel empty signal is defective

>

1 1
EM 110
1 |

RFID read-write electronics are defective

Check connection with RFID
read-write electronics.
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HDS Middle Range / HDS Premium Range

Unit Function

2.2.5DGT setting

Display Explanation Note
(51 B (2] (31 () K Scale inhibitor metering set according to the water hardness.
| | This display appears for 3s if the scale inhibitor setting is changed.
RMTI0
—
(s [alRlalnjes; Important! Service mode position. After switching back on the unit will
I 1 be in Service mode.
ﬂ This display remains until another scale inhibitor setting is selected.

e [
2.2.6 Self-service mode
Display Explanation Note

2y
| o | It is necessary to insert money

For operation with self-service
printed circuit board only

Service Manual 04.2008
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Unit Function HDS Middle Range / HDS Premium Range

2.3 Storage compartments

1
2
8 3
3 3
4
7
5 5
6
Top storage compartment
9
13
10
12
11
Bottom storage compartment (in unit without hose reel only)
1 Cover, top storage compartment 9 Storage compartment, bottom
2 Storage, operating instructions 10 Bottle holder for round scale inhibitor
3 Retaining screw, top Storage bO'['[|e or Clea.r"ng agent bO'['[|e
compartment (4x) 11 Handle grip, fold open storage
4 Storage compartment, top compartment
5 Retaining screw, control panel 12 Rating plate, LH above cleaning agent
6 Control panel tank 1 or in the storage compartmer.]t .(4).
7 Storage, spare nozzles 13 Bottle holder for two RFID scale inhibitor
: bottles
8 Storage, dirt blaster
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HDS Middle Range / HDS Premium Range Unit Function

2.4 Unit cover

Open unit cover and remove if necessary

4
S — To open the unit cover (2), use a screwdriver
AN (4) to push down the locking device (3) and to
1 /2 turn it through 90° to the left.
— Open up unit cover.
— Unhook restraining cable (5) from the lug (6).
— Unclipthe hinges (7) and remove the unitcover
(2).
N 3
Latch, unit cover
Lug, restraining cable
1 Top storage compartment
2 Unit cover
3 Latch, unit cover
4 Screwdriver
5 Restraining cable, unit cover
6 Lug, restraining cable
7 Hinge, unit cover (2x)

Unclip unit cover hinge

Service Manual 04.2008 Page 23 /127



Unit Function

HDS Middle Range / HDS Premium Range

2.5 View from the right, unit cover removed

22

21
20
19

18 ——

17
16
15
14

13
12

11
10

© 00N 0Ol WDN -

(=Y
o

=
=

Fuel line to the continuous-flow heater
Electrical box, motor

Burner fan

Qil refill container, pump

Motor

Handle, pressure and flow control valve
Pump head

Chassis

Qil drain plug

Screw plug with suction hose connection,
cleaning agent tank 2

Water hose, to the pump

12
13
14
15
16
17
18

19
20
21
22

o Ol AW

Housing, fine water filter

SDS hose, to the safety block
Splashback, safety valve
Safety valve

Low-water protection
Continuous-flow heater

Service switch and scale inhibitor
adjustment

Exhaust gas flue, continuous-flow heater
Burner, continuous flow heater

Locking device block, unit cover

Cover, top storage compartment
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HDS Middle Range / HDS Premium Range

Unit Function

2.6 Service switch

\2

Service switch in ,,OFF* position

Service switch in ,Service“ position

Service switch in ,,SET" position

Adjusting the water hardness

The scale inhibitor metering (RM 110/111) is
adjusted according to the local water hardness
(askthelocal water supply company or determine
using a hardness tester 6.768-004).

Water hardness | Setting °dH
very soft Position upto3.0
soft Position 3.1-7.0
medium Position 7.1-14
hard Position 14-21.0
very hard Position >21.0

Note

Do not set below position 3 if using

RM 111.

Service position

In the ,Service" position the Service switch and
the control panel can be used to edit the unit's
settings. From the ,Service” position the Ser-
vice switch can be turned a little bit further into
the ,SET" position. From this position the
switched returns to the ,Service" position after it
is released. The ,SET" position merely fulfils an
inching function.

The possible settings are described in Chapter
3.1 and 3.2 ,Service Functions”.

1 Position marking
2 Service switch
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Unit Function HDS Middle Range / HDS Premium Range

2.7 Fuel tank

Cap, fuel tank

Seal, fuel tank cap

Tank inlet, fuel tank with prefilter
Fuelfilter

Level sensor, fuel tank

Fuel tank (diesel, heating oil)

1
AN

N
o Ok WDN B

Fuel tank (diesel, heating oil)

Fuel tank (diesel, heating oil)

Level sensor, fuel tank
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HDS Middle Range / HDS Premium Range

Unit Function

2.8 Scale inhibitor

1

s

Scale inhibitor tank (RM 110/111)

Scale inhibitor tank with level sensor

3
s

Scale inhibitor tank, removed

2.8.1 Metering viatank (export version)

The scale inhibitor is meteredin accordance with
the setting at the Service switch. The setting is
described under 2.6 Service switch. Metering
takes place in Program switch position ,Eco”
and ,Hot Water“ only, at a water temperature set
to = 50 °C.

The empty signal is sent via the level sensor (4)
and is displayed by means of the indicator light
or display.

Burner operation is possible even without scale
inhibitor. However, if the water is hard (contains
calcium carbonate), faults due to scale deposits
are to be expected.

Note
The metering may not be switched off if
using RM 111 (see Chapter 2.6).

Cap, scale inhibitor tank

Seal, scale inhibitor tank cap
Scale inhibitor tank (RM 110/111)
Level sensor, scale inhibitor tank
Metering valve, scale inhibitor tank

ga b~ W NP
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HDS Middle Range / HDS Premium Range

2.8 Scale inhibitor

1

s

Top RFID unitwith inserted scale inhibitor bottle

2

s

Scale inhibitor bottle holder

Scale inhibitor bottle seal

2.8.2 Metering via RFID (European version)

The scale inhibitor is metered in accordance with
the setting at the Service switch. The setting is
described under 2.6 Service switch. Metering
takes place in Program switch position ,Eco”
and ,Hot Water“ only, at a water temperature set
to =50 °C.

The empty signal is sent via the level sensor in
the scale inhibitor tank or via the read-write
electronics in conjunction with the tag on the
bottle. A new scale inhibitor bottle must be
inserted within 5 operating hours, otherwise the
burner switches off to protect against limescale
and a corresponding fault message appears.

Burner operation cannot be recommenced until
afteranew original scale inhibitor bottle has been
inserted. An already empty but refilled bottle will
not be accepted.

The bottle operates with internal partial vacuum.
If the bottle is damaged or drilled open it quickly
empties.

Faults due to scale deposits are to be expected
if the burner is operated with water containing
calcium carbonate without scale inhibitor.

Note
The metering may not be switched off if
using RM 111 (see Chapter 2.6).

Scale inhibitor bottle with RFID tag
Top RFID unit

Retaining screws, top RFID unit (2x)
Bottle opener insert

Seal, scale inhibitor bottle

a b~ WDN PP
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HDS Middle Range / HDS Premium Range

Unit Function

2.8 Scale inhibitor

Top RFID unit with read-write electronics

RFID read-write electronics

RFID tag, underneath the label

How the RFID works

RFID (Radio Frequency ldentification) means
identification with the help of high frequency.

Underneath the label (4) on the scale inhibitor
bottle there is a transponder (microchip with
antenna, also called a tag) (5).

The read-write electronics (2) integrated in the
top RFID unit (1) can read out data from the tag
and can also write dataonthe tag. The tag draws
its power supply from the high-frequency field of
the read-write electronics (2). The data is
transferred due to changes in the field intensity.

The read-write electronics (2) queries the type
of care product and stores the metered units on
the tag (5).

When the bottle is empty (after 3000 units) or the
level switchinthe scale inhibitor container signals
empty, an after-running time of 5 hours is started.
This after-running time is counted on the tag.
Ifthe after-running time has expired or ifthe empty
bottle is removed, the burner is switched off.

If a bottle has been detected as being empty itis
electronically blocked and can no longer be used.
Anew original scale inhibitor bottle musttherefore
always be used.

Top RFID unit

Read-write electronics
Antenna, read-write electronics
Label, scale inhibitor bottle
RFID tag, underneath the label

ga b~ WO NP
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Unit Function

HDS Middle Range / HDS Premium Range

2.9 Float tank

Float tank with float valve

1 Waterinlet
2 Float tank
3 Floatball

4 Float valve

Float tank

The float tank (2) is integrated in the chassis. It
is located on theright-hand side, underneath the
scale inhibitor tank.

The float tank uniformly supplies the pump with
water. It also serves as a partition between the
water inlet (1) and pump and prevents cleaning
agent from getting into the water supply line in
the event of damage.

Float valve

Water flows through the open float valve (4) into
the float tank (2).

As the water level rises the float ball (3) lifts and
closes the float valve (4).

The float valve (4) is permanently set and must
not be adjusted.
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HDS Middle Range / HDS Premium Range

Unit Function

2.10 Cleaning agent tank 1

1

7

\2

Cleaning agent tank 1 (left-hand side)

Suction hose with filter

Level sensor, cleaning agent tank 1

Cleaning agent tank 1

The cleaning agent tank 1 (1) is located in the
rear part of the chassis.

Suction hose

The retaining plug with suction hose (3)
connection is located between the continuous
flow heater and the bottom storage compartment
or the hose reel.

Level sensor (optional)

Thelevel sensor (4) contains areed switchwhich
is actuated by means of a magnet in the float
(see Chap. 2.11, Item 6).

1 Cleaning agent tank 1
Cap, cleaning agent tank 1

3 Screw plug with suction hose connection,
cleaning agent tank 1

4 Level sensor, cleaning agent tank 1
(optional)

N
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Unit Function HDS Middle Range / HDS Premium Range

2.11 Cleaning agent tank 2

Cleaning agent tank 2

1 The cleaning agent tank 2 (1) is located in the
AN right-hand part of the chassis.

Suction hose

The retaining plug with suction hose (3)

/ connection is located above the right-hand
transportwheel. A cleaning agentfilter (4) is fitted
onto the end of the suction hose.

2

Cleaning agent tank 2 (right-hand side) )
Level sensor (optional)

The level sensor (5) contains areed switchwhich

3 is actuated by means of amagnetin the float (6).

7

Suction hose with filter (removed)

1 Cleaning agent tank 2
2 Cap, cleaning agent tank 2

3 Screw plug with suction hose connection,
/ cleaning agent tank 2

3 / 4 Cleaning agent filter

5 Level sensor, cleaning agent tank 2
(optional)
6 Float with magnet, level sensor
Level sensor, cleaning agent tank 2 (removed)
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HDS Middle Range / HDS Premium Range

Unit Function

2.12 Motor (air-cooled)

12
11
10

12

10

Oil refill container (10) with oil level sensor (9)

Oil drain plug
The oil drain plug is located on the underside of
the pump housing.

© 0O ~NOO O~ WN PP
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Electrical box, motor
Burner fan

Fuel pump

Solenoid valve, fuel pump
Fan, motor cooling

Motor retainer, LH (2x)
Motor retainer, RH (2x)
Pump head

Oil level sensor

Oil refill container
Handle, pressure and flow control valve
Cover, oil refill container
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Unit Function

HDS Middle Range / HDS Premium Range

2.12 Motor (air-cooled)

[/

—
\E%
N
S
(62BN WN -

i

— |

[
iﬂ J
A __|
i T

Piston seals

Connection cable, motor

Fan wheel, motor cooler
Stator

Motor bearing, rear (B bearing)
Motor shaft

Rotor

Housing, motor

N o oA WN

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

Shaft seal, motor shaft

Motor bearing, front (A bearing)
Swash plate with thrust ball bearing
Retaining screw, swash plate
Oil drain plug

Cleaning agent intake

Suction side, pump

Suction valve

Piston

Sealing ring, high-pressure seal
Washer

Bushing

Low-pressure seal

Washer

Oil seal

Piston spring

Fixing plate for piston spring
Pressure valve

Valve screw

Oil level sensor

Oil refill container
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HDS Middle Range / HDS Premium Range Unit Function

2.13 Electrical box, air-cooled motor

s —

14
13
12
11— —1
10
9 R
8 2
[ 3
6
4
5 R
1 Earth point 9 Connection, oil level sensor
2 Terminal strip 10 Connection, motor thermal contact
3 Earth connection, motor housing 11 Connection, control panel printed circuit
4 Motor contactor (K1) board
5 |nterference suppression f||ter 12 ConneCtlon, fuel SO|eI"IOId Va|Ve
6 Printed circuit board, motor distributor 13 Connection, motor contactor
7 Connection, ,ON“ pressure switch 14 Connection, soft start (optional)
8 Connection, ,OFF* pressure switch 15 Cable comb
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Unit Function

HDS Middle Range / HDS Premium Range

2.14 Motor (water-cooled)

12

11
10

12

10

Oil refill container (10) with oil level sensor (9)

Oil drain plug
The oil drain plug is located on the underside of
the pump housing.

© 00N 0Ol WDN -

10
11
12

Electrical box, motor
Burner fan

Cooling coil, motor cooler
Fuel pump

Solenoid valve, fuel pump
Motor retainer, LH (2x)
Motor retainer, RH (2x)
Pump head

Oil level sensor

Oil refill container
Handle, pressure and flow control valve
Cover, oil refill container
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HDS Middle Range / HDS Premium Range

Unit Function

2.14 Motor (water-cooled)

i

8
29
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121110 9 8
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20\ 9
18 19 10
N 1
12
13
14
15
16
17
YONY 18
21 22 19
20
= 21
Piston seals 29
23
1 Connection cable, motor 24
2 Cooling coil, motor cooler 25
3 Stator 26
4 Motor bearing, rear (B bearing) 27
5 Motor shaft 28
6 Rotor 29
7 Housing, motor

O/ OO _H;ﬂ%7

Shaft seal, motor shaft
Motor bearing, front (A bearing)
Retaining screw, swash plate
Swash plate

Guide shoe

Qil drain plug

Cleaning agent intake
Suction side, pump

Suction valve

Piston

High-pressure seal

Washer

Bushing

Low-pressure seal

Washer

Oil seal

Piston spring

Fixing plate for piston spring
Pressure valve

Valve screw

Oil level sensor

Oil refill container
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Unit Function

HDS Middle Range / HDS Premium Range

2.15 Electrical box, water-cooled motor

49— @@
13—
12

11 —

10

Earth point

Earth connection, motor housing
Motor contactor (K1)

Interference suppression filter

Printed circuit board, motor distributor
Connection, ,,ON" pressure switch
Connection, ,OFF" pressure switch

N o ok 0N

10
11
12
13
13

Connection, oil level sensor

Connection, control panel printed circuit
board

Connection, motor thermal contact
Connection, fuel solenoid valve
Connection, motor contactor
Connection, soft start (optional)
Cable comb
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HDS Middle Range / HDS Premium Range Unit Function

2.16 Pump
1
2
3
12 4
11
10
9 5
8 6
7
1 Handle, pressure and flow control valve 8 Locking clamp, ,OFF" pressure switch
2 Screw plug, pressure side (3x) 9 Pressure switch, ,OFF*
3 Pump head screw (4x) 10 SDS hose, to the safety block
4 Pump head 11 Pressure switch, ,ON*
5 Suction bridge with water connection 12 Locking clamp, ,ON“ pressure switch
6 Screw plug, suction side (4x)
7 Water hose, suction side
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Unit Function

HDS Middle Range / HDS Premium Range

2.17 Safety block

10

Safety block, sectional view from above

a b~ WDN PP

© 00 N O

10
11
12

Connection cable, reed switch
Screw plug, low-water protection
Clamp holder, reed switch

Reed switch, low-water protection

High-pressure pipe to the continuous flow
heater

Connection hose, pressure gauge
Safety block with water strainer
SDS hose, from the high-pressure pump

Adjusting screw with drillhole, safety
valve

Valve ball, safety valve
Water strainer
Safety valve
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HDS Middle Range / HDS Premium Range

Unit Function

2.17 Safety block

17
16
15
14
13

12
11

10

© 00O ~NO O~ WN P
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Connection cable, reed switch 10 Moulded part, ball guide
Screw plug, low-water protection 11 Water outlet, safety valve
Spring 12 Adjusting screw with drillhole, safety
Clamp holder, reed switch valve
Reed switch, low-water protection 13 Spring, safety valve
Magnetic piston 14 Housing, safety valve
Drillhole, high-pressure outlet 15 Spring cup
16 Valve ball, safety valve

Water inlet from the high-pressure pump

High-pressure pipe to the continuous flow
heater

17

Valve seat, safety valve
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HDS Middle Range / HDS Premium Range

2.17 Safety block

Safety valve

If the pressure switch or overflow valve are
defective, the safety valve feeds the whole flow
rate of the pump to the float tank and therefore
protects the unit and accessories against
impermissibly high overpressure.

When the handgun is open the safety valve is
closed and the whole delivery volume of the pump
is pumped to the handgun with operating
pressure.

Ifthe pressure inthe high-pressure systemrises
by approx. 20 bar above the allowable operating
pressure, the valve ball (16) is lifted from the
valve seat (17) and part of the delivery volume
flows into the float tank. The opening pressure of
the safety valve is set using the adjusting screw
(12). Turn it to the right to increase the opening
pressure and to the left to reduce the opening
pressure.

The safety valve is a safety component and
therefore sealed at the adjusting screw (12).

Note:

The safety value is adjusted with the help of
the pressure rise in the system with the
burner switched on, so thatitlimits the pres-
sure rise to the maximum allowable value
for the closed handgun (see Technical
Specifications). Then seal the setting.

Low-water protection and dry running
protection

The low-water protection prevents the burner
from switching on if there is no or insufficient
water and therefore protects the continuous-flow
heater against overheating.

When the handgun is open and the water flow is
sufficient, the magnetic piston (6) is pressed
against the spring (3). The magnetic piston (6)
causesthe contact ofthe reed switch (5) to close.
This opensthe fuel solenoid valve and the burner
ignites.

The strainer in the water inlet of the safety block
prevents dirt from getting into the low-water
protection.

The low-water protection is a safety component
and is therefore sealed at the screw plug (2).

Information about insufficientwateris forwarded
directly to the printed circuit board. There this
message is evaluated as

— Low-water protection (burner shut-off, see
above) and as

— Dryrunning protection for the pump (unit shut-
off).

The low-water protection takes effect
immediately. It immediately switches off the
burner if there is insufficient water and switches
it back on again when there is sufficient water.

The dry-running protection operates if the low-
water protection signals an insufficient volume
of water for 2 minutes. The unit switches off with
a fault message and locks. The unit cannot be
started up again until it has been switched off
and on at the master switch.

As dry running damages the pump in the long-
term, ensure an adequate water supply is
provided at all times.
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2.18 Burner fan with fuel pump

3
1
2
13 3
12 4
11 5
6
10 7
9 8
3
3

14—

Return to the fuel tank

Pressure line to the burner

Screw, fan cover, inner section (4x)
Fan cover, inner section

Fuel line (inlet) from the fuel tank
Adjustment, fuel pressure

Fuel pump

Continuous-flow heater

Connection cable, fuel pump solenoid
valve

10 Intake opening, burner fan
11 Solenoid valve, fuel pump
Air flap, air volume adjustment 12 Retaining screw, fuel pump
13 Fan cover
14 Rubber collar
15 Locking lever, rubber collar
16 Burner fan
17 Airflap, air volume adjustment
18 Locking screw, air flap

15—

17

16 s

18

© 0O ~NO O~ WDN PP
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HDS Middle Range / HDS Premium Range

2.18 Burner fan with fuel pump

N
6 1
\
2
/
oy
5
4
N 3
Fuel pump with coupling
7
Ng
2
/
6
9
. /

Impeller with fuel pump removed

Retaining screw, impeller fan wheel

Retaining screw, fan cover, inner section
(4x)

1 Retaining screw, fuel pump

2 Fuelpump

3 Adjustment, fuel pressure

4 Connection, pressure line to the burner
5 Solenoid valve, fuel pump

6 Coupling

7 Impeller

8

9

Fuel pump

The fuel pump (2) is directly connected to the
motor shaft via the coupling (6) and the impeller
(7). It pumps fuel from the tank and back again
viathe return, even during cold water operation.
This helps to lubricate the gear pump.

During hot water operation the attached soleno-
id valve (5) opens and part of the fuel passes
through the fuel nozzle into the burnerwhere itis
ignited.

The fuel pressure is adjusted using the central
adjusting screw (3).

The fuel pump is blocked by dry running. The
coupling acts as a pressure-relief joint.

Burner fan

The fan supplies the burner with combustion air.
The air flap is used to adjust the air volume to
optimum combustion values. The impeller (7) is
mounted on the motor shaft with 2 keys.

Removing the fuel pump

— Loosen the pressure line from the connection
3).

— Undo the fuel pump retaining screw (1).

— Remove the fuel pump (2).
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2.19 Continuous-flow heater

1
2
3
15
4
5
6
14
7
13 ®
12
11
9
10
1 Capillary tube, exhaust temperature 8 Ignition cable
limiter 9 Connection cable, ignition transformer
2 Earth connection, burner 10 Ignition transformer
3 Cover, continuous-flow heater 11 Screw, continuous flow heater cover (3x)
4 Screw, burner (3x) 12 Fuel line, from the fuel pump
5 Latch, unit cover 13 Heating coil with rating plate, continuous
6 Inspection glass, flame monitoring flow heater
system (optional) 14 Exhaust temperature sensor
7 Burner 15 Exhaust gas flue, continuous-flow heater
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2.19 Continuous-flow heater
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HDS Middle Range / HDS Premium Range

Unit Function

2.19 Continuous-flow heater

Ignition electrodes

Fuel nozzle

Boiler base

Boilerinlet

Air supply from burner fan
Boiler jacket, double-walled
Heating coil winding, external
Heating coil winding, internal
Exhaust connecting sleeve

© 0O ~NO O~ WDN PP

The water from the high-pressure pump enters
the internal heating coil winding (8) from
underneath, is heated as it flows through and
exits downwards again from the external heating
coil winding (7).

The fuelis atomised by the fuel nozzle (2) and is
ignited by the ignition sparks of the ignition
electrodes (1).

The combustion air from the fan (5) first flows
from underneath and upwards through the
double-walled boiler jacket (6), then downwards
withthe flame and passes up through the exhaust
gas flue (9) into the open air as exhaust.

The boiler base (3) is made from fire-resistant
insulating cement. It prevents radiation of the
heat and helps to divert the flames.

The burner is adjusted to good emission values
using the air flap on the fan (air volume) and
using the adjusting screw on the fuel pump (fuel
pressure).

The temperature increase at full water volume is
approx. 60-65 °C. If the water volume is reduced
by the pressure and flow control valve, the water
can be heated to approx. 100 °C; if the steam
nozzle is used it can be heated up to 155 °C*.

Optimum burner performance is only possible if
the heating coil is neither sooted up nor are there
any internal deposits. In addition, the ignition
electrodes, the fuel volume and the air volume
must be correctly set.

Steam operation

The following preparations have to be made for
steam operation:

— Install the steam nozzle

— Adjust operating pressure at the pump’s
pressure and flow control valve to the smallest
value.

— Set the required steam temperature at the
control panel.

* Note on steam operation

According to the Pressure Equipment
Directive, the operating pressure in the unit
mustbe less than 32 bar for steam operation.
This is ensured by reducing the operating
pressure at the pressure and flow control
valve and using the steam nozzle supplied.
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2.20 Burner

=

Connection, pressure line for fuel

Inspection glass, flame monitoring
system

Connection, ignition electrode (2x)
Burner cover

Fuel nozzle

Ignition electrode

Baffle plate

N

~N o o~ W

Burner, view from above

Burner, removed, view from below

AN

Fuel nozzle and ignition electrodes
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HDS Middle Range / HDS Premium Range

Unit Function

2.20 Burner

1)

5.0mm+/-0.5
!

Ignition electrodes
Burner cover
Fuel nozzle

Spraying angle 45° or 60 °, depending on
the unit type

5 Retaining screw, ignition electrodes

A wWDNPRP

3.5mm+/-0.5

3.0mm+/-0.5

Ignition electrodes

A strong ignition spark is formed between the
two ignition electrodes (1) ensuring that the
injected fuel is safely and reliably ignited.

The necessary ignition voltage is generated by
the ignition transformer.

Exact compliance with the reference dimensions
is the basic requirement for proper burner
function, good emission values and long tool life
of the ignition electrodes.

An ignition spark is always generated between
the two ignition electrodes during hot and cold
water operation (continuous ignition). This is a
safety measure to ensure that injected fuel is
always ignited and cannot collect, unburned, in
the continuous flow heater (risk of deflagration).
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2.21 Outlet, continuous-flow heater

1
9
8
7
6
2
5
3
4
1 Baseplate 6 Connection cable, temperature sensor
2 Outlet, continuous-flow heater 7 Inlet, continuous flow heater
3 Temperature sensor, hot water outlet 8 Bottom, continuous flow heater
4 Clamp holder 9 Pressure line, from the safety block
5 Chassis
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2.22 Softgrip easy-press handgun

1
2
3
1 Safety latch When the trigger lever (3) is pressed, the valve
2 Handgun cover piston (11) pressesthe valve ball (10) downwards
3 Tri | against the spring (9). The water can flow from
r-|gger ever the hose (4) through the handgun into the spray
4 High-pressure hose lance.
5 Safety bolt
6 Needle bearing on high-pressure hose Switch offthe unitand release pressure, the hose
7 Coupling, handgun - hose (4) canthen be pulled downwards and out of the
8 O-ring, hose/handgun seal handgun by pulling out the safety bolt (5).
9 Spring
10 Valve ball
11 Valve piston
12 Connection for spray lance
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HDS Middle Range / HDS Premium Range

2.23 Pressure and flow control valve with rotary control

0° 10° 20° 30° 40°
60° 70° 80° 90°

50°

Water flow at opening angle 0° - 90°

7 =\

Cross-section through the rotary control (handgun
side)

~
w
a1
=
o N
N
(o))

.
{

Long-section through the rotary control

The pressure and flow control valve is designed
as a rotary control between the handgun and
spray lance.

There are two ceramic discs (1, 2) inside the
high-pressure duct.

The ceramic disc (2) is rigidly connected to the
handgun connection (6). The ceramicdisc (1) is
connected to the rotary control (5) and can
therefore be adjusted. The holes in the ceramic
discs (1, 2) are staggered; this enables the flow
rate and pressure to be varied when the discs
are rotated.

The diagram shows the two superimposed
ceramic discs (1, 2) and the water flow (blue) at
various opening angles of 0° - 90°.

At the minimum setting the water flows through
a small hole in the middle of the ceramic discs
1, 2).

Ceramic disc - spray lance side
Ceramic disc - handgun side
Handle, rotary control
Connecting pin

Housing, rotary control
Handgun connection

Spray lance connection

N o ok WDN PR
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2.24 Functional diagram, pressure operation
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HDS Middle Range / HDS Premium Range

2.24 Functional diagram, pressure operation

1
2
3

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

Cleaning agent tank 1

Cleaning agent suction hose with filter
Level sensor, cleaning agent tank 1
(optional)

Cleaning agent suction hose with filter
Level sensor, cleaning agent tank 2
(optional)

Cleaning agent tank 2

Cleaning agent solenoid valve 2 (optional)
Cleaning agent solenoid valve 1 (optional)
Cleaning agent metering valve
Cleaning agent suction hose

Cleaning agent non-return valve
Pressure switch, ,ON*

Pressure and flow control valve

Qil reservoir

Water connection

Water inlet hose

Fuelfilter

Fuel tank

Level sensor, fuel tank

Fuel suction line

Fuel return line

Fuel pump

Solenoid valve, fuel pump
Continuous-flow heater

Fuel pressure line

Ignition electrodes

Fuel nozzle

30
31
32
33
34
35
36
37
38
39

40
41

42
43
44
45
46
47
48
49
50
51
52
53

54

Exhaust connecting sleeve
Exhaust temperature sensor
Adjustment, water temperature
Printed circuit board

Temperature sensor

Heating coil, continuous flow heater
Air flap, air volume adjustment

Fine water filter

Burner fan

Motor housing with cooling coil (in water-
cooled motor only)

Pressure switch, ,OFF*

Safety block with low-water protection
and safety valve

Pressure gauge

Pressure pipe

Solenoid valve, scale inhibitor
Level sensor, scale inhibitor tank
Scale inhibitor tank

Float valve

Float tank

High-pressure nozzle

Spray lance

Softgrip easy-press handgun
High-pressure hose

Rotary control for pressure and flow
control valve

Rinsing line
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2.25 Functional diagram, suction feed operation
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2.25 Functional diagram, suction feed operation

1
2
3

8

9
10
11
12
13
14
15
16
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

40
41

42
43

Cleaning agent tank 1

Cleaning agent suction hose with filter
Level sensor, cleaning agent tank 1
(optional)

Cleaning agent suction hose with filter
Level sensor, cleaning agent tank 2
(optional)

Cleaning agent tank 2

Suction hose with filter and non-return
valve (optional)

Open tank

Cleaning agent solenoid valve 2 (optional)
Cleaning agent solenoid valve 1 (optional)
Cleaning agent metering valve
Cleaning agent suction hose
Cleaning agent non-return valve
Pressure switch, ,ON*

Pressure and flow control valve

Oil reservoir

Fuel filter

Fuel tank

Level sensor, fuel tank

Fuel suction line

Fuel return line

Fuel pump

Solenoid valve, fuel pump
Continuous-flow heater

Fuel pressure line

Ignition electrodes

Fuel nozzle

Exhaust connecting sleeve
Exhaust temperature sensor
Adjustment, water temperature
Printed circuit board

Temperature sensor

Heating coil, continuous flow heater
Air flap, air volume adjustment

Fine water filter

Burner fan

Motor housing with cooling coil (in water-
cooled motor only)

Pressure switch, ,OFF*

Safety block with low-water protection
and safety valve

Pressure gauge
Pressure pipe

56
57

Solenoid valve, scale inhibitor
Level sensor, scale inhibitor tank
Scale inhibitor tank

Float valve

Float tank

High-pressure nozzle

Spray lance

Softgrip easy-press handgun
High-pressure hose

Rotary control for pressure and flow
control valve

Rinsing line

Plug for closing off the rinsing line during
suction operation

Hose from float tank to the pump head

Hose from the motor cooler to the fine
water filter/pump head

Note
During suction operation the float tank Item
48 must be bypassed.

Procedure:

— Remove hose (56) at the pump head.

— Remove hose (57) from the fine water

filter.

— Connect hose (57) to the pump head.

— Pull rinsing line off the suction tube and

push onto plug (55).
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2.26 Pressure and flow control valve function

17

16

15
14

13

12

11

© 00 ~NO Ol WN

=

N

H
L

ol

ﬂ/s

Threaded stud, max. pressure
adjustment

Lock nut, threaded stud
Spindle, half-load

Stop sleeve, half-load
Spring

Overflow piston
High-pressure valve (3x)
Pump piston (3x)
Suction valve (3x)

10

11
12
13
14
15
16
17

10

Cleaning agent supply with non-return
valve

Suction bridge with water connection
Sleeve with throttle bore

Pressure switch, ,OFF*

Valve seat

Non-return valve

Pressure switch, ,ON*

Lock nut, stop sleeve, half-load
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2.26 Pressure and flow control valve function

2.26.1 Pressure and flow control valve,
manually using handle

The pressure and flow control valve with the
handle (see page 104, Iltem 1) is used to relieve
the motor during primarily part-load operation.

Ifthe spindle (3) isturnedin a clockwise direction,
the prestress in the spring (5) is reduced. This
raises the overflow piston (6) even if the valve
seat (14) is at alow pressure and part of the flow
rate flows via the sleeve with throttle bore (12) to
the suction chamber.

The pump continues to run with reduced pressure.
The pressure and volume of water changes
depending on the spindle setting.

2.26.2 Pressure and flow control valve
using the rotary control

The pressure and flow control valve with rotary
control on the handgun should be used for
occasional part-load operation only.

If the pressure is reduced via the rotary control,
the manual pressure and flow control valve at
the pump must always be completely opened
.+ direction on the handle). Otherwise the unit
switches off prematurely.

If the rotary control is partly closed the pressure
in the systemrises. This causes the piston (6) to
be lifted from the valve seat (14), so that part of
the flow rate flows via the return to the suction
chamber.

The pump continues to run with a high pressure.
The pressure and volume of water changes
depending on the rotary control setting at the
handgun.

2.26.3 Handgun closed

If the handgun is now completely closed, the
piston (6) opens fully and the whole flow rate of
the pump flows via the throttle bore (12) to the
suction chamber. The dynamic pressure, which
forms by the throttle bore of the sleeve in the
return, activates the pressure switch (14), which
then switches off the unit.
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2.27 Pressure switch function

\-b

\§
1
m[mu

3
L
1 g_o
o0
J
N
6
10 —
o
8
9
s
o 0" O
/\ N
0 volt o r
1 High-pressure outlet (unpressurised) 2.27.1 Unit is switched off
2 Pressure gauge (unpressurised) When the unitis switched off and the handgun is
3 Non-return valve (closed) open, the system is unpressurised and off-load.
4 Rotary knob Both pressure switches (7) and (11) as well as
the overflow valve (5) and the non-return valve
5 Overflow valve (closed) (3) are closed. The motor protection contacts (9)
6 Throttle bore are open (see circuit diagram).
7 Pressure switch, ,OFF* (closed)
8 Waterinlet
9 Motor protection contacts (K1) (open)
10 Pump is at a standstill
11 Pressure switch, ,ON" (closed)

Note

The function of the pressure switches and
the motor contactor describedis onlyto help
you to understand the function better. In
reality the information from the two pressure
switches is sent directly to the electronic
control circuits and these then control the
motor contactor.
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2.27 Pressure switch function

\-b

“\[““\

24 volt

Pressure gauge, operating pressure
Non-return valve (open)

Rotary knob

Overflow valve (closed)

Throttle bore

Pressure switch, ,OFF" (closed)
Water inlet

© 00N 0Ol WDN -

=
o

Pump is running
Pressure switch, ,ON" (open)

[EEN
=

A\

High-pressure outlet, operating pressure

Motor protection contacts (K1) (closed)

2.27.2 The unit is switched on and the
handgun opened

After switching on the unit with the handgun open
the motor contactor tightens and closes the
contacts (9). This causes the motor to start and
the pump (10) builds up the operating pressure.

Open the non-return valve (3) and pressure
switch (11), the overflow valve (5) and pressure
switch (7) remain closed.

The closed pressure switch (7) causes the motor
protection contacts (9) to remain closed too (see
circuit diagram).
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2.27 Pressure switch function

W

24 volt °

-\

High-pressure outlet, switch-off pressure
Pressure gauge, switch-off pressure
Non-return valve (closed)

Rotary knob

Overflow valve (open)

Throttle bore

Pressure switch, ,OFF“ (open)

Water inlet

Motor protection contacts (K1) (open)
Pump is at a standstill

Pressure switch, ,ON" (open)

© 00O ~NO O~ WDN PP

el =
= o

2.27.3 Handgun is closed

When the handgun is closed a short-term
overpressure occurs in the system. This causes
the overflow valve (5) to open and the whole
delivery volume flows through the throttle bore
(6) into the suction chamber of the pump.

As soon as the overflow valve (5) opens, the
non-return valve (3) closes and the switch-off
pressure is enclosed between the handgun and
non-return valve (3). The enclosed switch-off
pressure causes the pressure switch (11) to
remain open.

Atthe same time, a back-pressure results in the
throttle bore (6), which opens the pressure switch
(7) atapprox. 10 bar and thisinterrupts the control
circuit. The motor protection contacts (9) open
and the motor are switched off.

As soon as the motoris ata standstill, the overflow
valve (5) and the pressure switch (7) closes.
The motor protection contacts (9) continue to
remain open however, as the control circuit is
only interrupted by the opened pressure switch
(11) (see circuit diagram).
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2.27 Pressure switch function

© 00N 0Ol WDN -

e
R O

IS

m[\m\

y

C-O
—
i
P i
10
8
9
g
N
24 volt ° r

High-pressure outlet (unpressurised)
Pressure gauge (unpressurised)
Non-return valve (closed)

Rotary knob

Overflow valve (closed)

Throttle bore

Pressure switch, ,OFF" (closed)
Water inlet

Motor protection contacts (K1) (closed)
Pump starts up

Pressure switch, ,ON“ (closed)

2.27.4 Handgun is reopened with unit
switched on

As soon as the handgunis opened, the pressure
enclosed between the non-return valve (3) and
the handgun escapes. The pressure switch (11)
closes.

This means the control circuit is closed again,
the motor contactor (9) tightens, closes the
contacts, the motor starts up and the pump builds
up the operating pressure again (see circuit
diagram).
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3.1 Service functions with LED display

Service mode

If the Service switch is in the ,Service" position

when the unit is switched on, the unit's Service
1 mode is activated (pump does not run).

Selecting the service functions

The available service functions are selected via
the water temperature setting (1).
Example: 30 °C corresponds to the ,ON30MIN*
function.
For several functions the functional selection
must already be set when the unitis switched on
and the Service switch mustbe heldinthe ,SET*
position.
Example: RFIDONOFF is accessed with the
setting 45 °C + ,SET" on switching on.
Functional selection via water temperature setting
Changing the settings
The current setting is displayed via the 10
indicator LEDs on the control panel.
The settings can be changed with the help of the
Service switch’s Inching function (turn to ,SET“
position, switch jumps back to ,Service*
function). The change is also displayed via the
indicator LEDs.

Quitting Service mode

— Switch off unit.

— Set Service switch to the appropriate water
hardness or ,OFF".

— Switch on unit.

Display of the settings via LED indicators

=

Adjustment, water temperature (menu
item selection)

2 Indicator LED 0, pump (red)
3 Indicator LED 1, rotational direction (red)
4 Indicator LED 2, operation (green)
12 5 Indicator LED 3, fuel (yellow)
N 6

Indicator LED 4, cleaning agent tank 1
(yellow)

Indicator LED 5, motor (red)
Indicator LED 6, burner (red)
9 Indicator LED 7, service (orange)
10 Indicator LED 8, scale inhibitor (yellow)

11 Indicator LED 9, cleaning agent tank 2
(yellow)

12 Service switch (change setting)

o0 ~

Change the setting using the Service switch
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3.1.1Adjusting the stopping behaviour

Setting
Function
LED display Meaning
30 °C | ON30OMIN -
Behaviour of the unit @ \&=/| | Unit switches off after 30 minutes’
after 30 minutes’ 2 continuous operation.
continuous operation. (=
Setting is saved.
Unit does not switch off after 30
minutes’ continuous operation
‘\ (manufacture settings).
35°C | OFF30MIN

Behaviour of the unit
after 30 minutes’
continuous standby
operation.

Setting is saved.

®©

s

Unit switches off after 30 minutes’
standby operation.

m=

Unit does not switch off after 30

minutes

' standby operation

(manufacture settings).

3.1.2Adjusting the leakage behaviour

Setting
Function
LED display Meaning
40 °C | LECKAGEONOFF : :
1
Behaviour of the unit @ \Ge/ Ung} SW';[CTS off a:::te; 1f0 sthorrt
after 10 short pump start- 2 pump start-ups (manufacture

ups (pump running time
less than 2 seconds).
Setting is saved.

)
=

settings).

B

Unit does not switch off after 10
short pump start-ups.
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3.1.3Flame sensor brightness value

Measured value

Function
LED display Meaning
45 °C | LDRTEST -
Display of the brightness 1213 Numerical value .0*
value measured by the |I'= T =T 51 al o umericatvaiue .,
flame sensor. s|6)7]8]5
Thevalueisdisplayed by
the LEDs, digit for digit, | [5 . S E
whereby each LED = = Numerical value ,1*
stands for a numerical cls5171818
value from 0 - 9
according to its number.
|1 w N W]
3 i R ) I
< EMEE - — Numerical value ,2*
7lalagll|5]15]7]8]5
The display is repeated —
after a pause. i R el = Numerical value 3"
umerical value ,,
Example: 617|8]|85
A brightness value of
1016 is measured. The T .
/ 3
LEDs light up in the glir|c)3]5 Numerical value ,4"
following order: clslila ”
617|858
] HE
L C =1 1
i VR W=l B I . .
5 5 '/ 8 51 - Numerical value ,5
- HEBE
 HHEEE——
Ty - L 3 1 .
E15171815 — —1 = Numerical value , 6
3 HHE
1 HEE
Y - | 7 w N W]
r 3 gri|e|3 .
&' L 1|8 9 - ! Numerical value ,7“
S16171|8|5
i R W=l
H BEB|EHEEE . “
- - Numerical value ,8
- PAUSE - E15171815
g171213|Y
L 3J .
- - ! Numerical value ,9“
617|858

Note:

A value over 471 is assessed as being ,dark".
A value up to 471 is assessed as being ,light".
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3.1.4RFID query

Setting
Function

LED display Meaning

45 °C | RFIDONOFF

+ Info on the printed circuit @ iﬂ
» SET" | board, whether the unit

is equipped with
metering via RFID or

not.
Unit without RFID
A [

3.1.5Testing the temperature sensor

Unit with RFID

Measured value
Function
LED display Meaning
50 °C | NTCTEST -
Display of the water Tl2|3|Y Numerical value 0%
temperature measured || ~ | ~ 71al s umericatvaiue .,
by the temperature || 2 | Z = =
sensor.
The value is displayed 7 . 13|y
bythe LEDs dlgltfordlglt L E J Numerical value L1
(see Chapter 3.1.3). Sl5171818%9
The display is repeated —
after a pause.
T | ]
Example: L_ = Numerical value ,2¢
Atemperatureof27°C || 55| 7181 Y9
is measured. The LEDs
light up in the following -
order: g1712131Y _
— Numerical value ,3“
S16|718|5
D B EI |
- L
5 5 I 5’ 5' L_ 7 = L’ Numerical value ,4*
S16|718|5
e A W=
T nli1l2a13 ]
5]6 7 "-:" 5‘ glilc]3 L’ Numerical value ,5“
- PAUSE - . B|7|815
Note:
,0" is displayed for a temperature below 0 °C.
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3.1.6 Testing the water temperature setting and program switch

Setting
Function
LED display Meaning
55°C | ENCPROGTEST
1
This function can be (D EB \Grew/ 30 °C
usedtotestthe program ,,\ amro| 2
switch and the regulator I e
for the water
temperature setting. 1
All 10 LEDs light up on O) 17 = 35 °C
switching on. S N [
The test is started by 1
actuating the Inching iﬂ \G/ 40 °C
function of the Ser- amttol 2
vice switch (continue \ AW 111 ] e
turning to , SET"
position anq let go) @ 1
and by turning the (e, 45 °C
water temperature s\ Rmi1t0f 2
setting to 30 °C. s ACC
If the water temperature @ iﬁ
setting is gradually 50 °C
increased the LED ‘\ LIS o
display changes as
shown on the right.
1
.® iﬁ o |
RM 110
\ RM 111
O =
> 60 °C
'\ \ew/
O =
65 °C
Rm1tof 2
RM 111 | \Giew/
Of |ty
70 °C
\\ Rmito) 2
RM 111 \ﬁ/
Of W
75 °C
\\ Rmito) 2
RM 111 \ﬁ/
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3.1.6 Testing the water temperature setting and program switch

_ Setting
Function
LED display Meaning
55°C
o N i o
e 85 °C
o N i o
1
o Y R N
@ 95 °C
A [l Ey
@ iﬂ 100 °C
Y i
"y
.g ia 2 112 OC
ne
©) \;/ 125 °C
O} ) 140 °C
CURET)
RM 111 | \Crewr
B[] ...
o N e RS
ia \i"/ The temperature setting mustthen

/0

RM 110
RM 111

be reset back to 55 °C.
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3.1.6 Testing the water temperature setting and program switch

Setting
Function
LED display Meaning
55°C | ENCPROGTEST (D iﬂ 1
Th(_atestf_orthe Program e/ Program switch ,,Cold“ position
switch is started by .\ amro| 2
actuating the Inching AV T | \ote
function of the Service
switch again (continue iﬂ 1
turningto,,SET" position —1 | Program switch ,eco* position
and let go). \ GURLL
. RM 111 \M
The LED display now
depends on the position
of the program switch. (D L
Program switch ,Hot" position
\\ RM 110 ,3\,
RM 111 \ﬁ/

Note:

Switch off the unit to quit the ENCPROGTEST function.
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3.1.7Testing the Service switch

_ Setting
Function

LED display Meaning

60 °C | ENCDGTTEST
Display of the Service

switch position. Service switch ,OFF" position

. Service switch ,1* position

Service switch ,,2“ position

Service switch ,3“ position

o~
CHEM

Service switch ,4“ position

Service switch

. “Service" position

. Service switch ,SET* position
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3.1.8Testing the sensors

Function

Setting

LED display

Meaning

65 °C

INPUTTEST

This function can be
used to display the
states of the individual
sensors.

Each LED indicates the
state of a specific
sensor. Therefore,
several LEDs can be
simultaneously lit.

Example:

Oillevel sensor closed (floatattop)

,ON" pressure switch open
(pressure switch pressed)

Ol

Motor thermal contact closed

Rm110f 2
RM 111 | \Gar,

This display means:

— Oil level sensor open
(too little oil).

— ,ON* pressure switch
not pressed.

— Motor thermal contact
closed.

- ,Fuel tank* reed
switch closed (tank is
not empty).

— ,Cleaning agent tank
1" reed switch open
(tank is empty)

-,Low-water
protection“ reed
switch closed.

- ,OFF* pressure
switch not pressed.

— Exhaust thermostat
open (burner off).

— ,Scale inhibitor tank”
reed switch closed
(float at top)

— ,Cleaning agent tank
2" reed switch open
(float at top).

.Fuel tank” reed switch closed
(float at top)

o~
CHEM

.Cleaning agent tank 1“ reed
switch open (float at top)

.Low-water protection“ reed
switch closed (water flow
available)

.OFF" pressure switch open
(pressure switch pressed)

Exhaust thermostat closed

RM 110
RM 111

L,Scale inhibitor tank” reed switch
closed (float at top)

.Cleaning agent tank 2“ reed
switch open (float at top)
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3.1.9Fault memory

function to switch to the
next fault.

RM 111

Fault types
Function
LED display Meaning
70 °C | ERRORS (D iﬂ r
This function is used to = Overvoltage detected in Trans-
read out the fault ».\ miol 2| | former 1.
memory.
The faults are displayed
. | 1
In 2 steps: (D ia c=i/| | Undervoltage detected in Trans-
1. LEDdisplay ofthe fault ».\ ausno| 2 | | former 1.
type (see right-hand il ke
side).
: 1
2. Display of the pump iﬂ G
running time in hours —1 Overcurrent detected.
which have passed \ A 111 |\ /
since the fault
ﬁﬁfnuerrriggl v\glie; hoei‘ @ \"_1“’/
the LEDs (see \ —1 Current asymmetry detected.
Chapter 3.1.3). AU 111 |\
iﬂ @ iﬁ Motor thermal contact is open.
el 2 Y (it =
-PAUSE- -
3 .i) ) Pump dry running detected.
RM 110
RM 111
= =
hu A1 | ,Sticking” low-water protection
glifc|3 @ iﬁ = detected (closed although pump
clsl 71819 A\ 2| | is off).
Explanation: @ iﬂ 1
The pump has been in — | ,Oil refill container empty*
operation for 14 hours ol 2| | detected.
since the ,Motor thermal
contact open“ fault -
occurred. @ iﬁ \e=/| | Leakage (10 short start-ups each
\ a0l 2 < 2 seconds).
RM 111 \Giaw/
Note: O)1°)| = .
ote: _ Exhaust thermostat is open.
Actuate the Inching \ auttol 2

Continued on the next page ...
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3.1.9Fault memory

Function

Fault types

LED display

Meaning

70 °C

1
(D EB \e=/| | Temperature sensor fault. Short
,,\ ausio] 2 | | Circuit or cable break.
RM 111§ \Giewr
iﬂ 1
Flame sensor detects no or too
rm110f 2 I|tt|e I|ght
RM 111 | \Tiew/
\eky/
- Flame sensor detects light.
RMit0f 2
RM 111 | \Giew/
RFID read-write electronics
ol 2| | are defective.

—

o~
CHEM

RM 110

RM 111

2
ESN
2

End of the fault memory.

The version of the installed
software is displayed here instead
of the operating hours.

Example:

o 2]3]H
51617]8]5
i R =l =
S51617]|8]5

Software Version 1.4
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3.1.10 Operating hours

Value
Function
LED display Meaning
75 °C | STUNDENPWR 512 n
Display of the operatin 2135 i «
; D(Y_t _tr; : G; Numerical value ,0
ime (unit switched on - ]
in hours. b E' 7 & 9
The value is displayed
by the LEDs, digit for ,-,.:. 3y
digit, whereby each LED C £ Numerical value ,1“
stands for a numerical 5 E, 7 5' o
value from 0 to 9 -
accordingtoits number.
i R = e . )
3 ——1— Numerical value ,2
AEIMIBEREE
819
The display is repeated s N = A Numerical value 3
after a pause. clecl =l - ”
5161785
Example:
Theunithasan operating i o}
time of 42 hours. The glifefals Numerical value ,4*
LEDs light up in the cl517181%9
following order: —
— f 7
/ ? E-' :7 LI, - 7 £ 5' L/ Numerical value ,5*
- | 7|« ]
saRaal  BREE
x| T b}
R El "_ / ': 3|5 Numerical value ,6*
SEBEERIH  BEE
- PAUSE -
i R el I . }
—— Numerical value ,,7
516|117|8]|5
17 7
"_ Z ': 5' L/ Numerical value ,8"
516|7|8]| 5
i R el I . }
— Numerical value ,9
516|7|8|85
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3.1.11 Handgun switchings since the handgun service

Value
Function
LED display Meaning
80 °C S!_PISTOLE 1213y
DlSp'ﬁy of the haﬁd?un "1 | Numerical value ,0*
switchings since the last clc|7]|o
time the handgun was 5|6(7]8)3
serviced.
Thevalueisdisplayed by 7 . 213y
the LEDs, digit for digit, Numerical value , 1"
whereby each LED |55 71815
stands for a numerical
value from 0 to 9
according to its number. glit2l13
— - Numerical value ,2"
2l3|lYlll5|6]7|8]|5
116815
17 1 J
The display is repeated gli|c)3 Numerical value ,3"
after a pause. S15171815
Example:
The handgun hasbeen [| 3| 71 2| 3
actuated 430timessince N T R >
thelasthandgunservice. 51617185
The LEDs light up in the
following order:
17 1 J
gli1213 L.; !:[ ; = Numerical value ,5"
51617185
- - 17 1 J
T B el = = I Numerical value ,6"
= o C D o
aEnEE|E - BEE
- 5 17 1 J
[ = A L_ i = E Numerical value , 7"
slef1l8]g|lalel®]8]3
- PAUSE -
17 1 J
L_ i ': 3 Numerical value ,8"
51617185
17 1 J
L_ i ': =4l Numerical value ,9"
51617181858
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3.1.12 Handgun services

Value
Function
LED display Meaning
85°C | SCTR_PISTOLE AEIEIr
I;anldgun service = Numerical value ,0*
isplay. C ]
The value is displayed 5]6]11]18]3
by the LEDs, digit for
digit, whereby each LED 7 . 213y
stands for a numerical | |- £ Numerical value ,1“
value from 0 to 9 S15171819
accordingtoits number. —
AEIMINBAEEE
Numerical value ,,2"
Hel3|[s]s]7]5]s
The display is repeated
after a pause. p
7 J
] 3 N = Numerical value ,3"
Example: clsl71lalg
The handgun has been | k=
serviced 11 times since
initial operation of the | | /7 hu
unit started. 3 N = Numerical value ,4"
The LEDslightupinthe [| 5 | 5| 71 81| 9
following order:
N J
U 3 i RV W= B I . .
1 -1 ~ —— Numerical value ,5
dERER]  BREE
4 EHEISINAREE
clslilals Numerical value ,6*
o oo r:' . -I :3 51
- PAUSE -
i RV W B I . .
— Numerical value ,,7
5161185
17 J
L_ Z ‘: 5' L/ Numerical value ,8“
S5161718|5
i RV W B I . .
— Numerical value ,9
S516|718|5
85 °C | When the unit is switched on the handgun switchings since the handgun service
+ (SI_PISTOLE) are setto,,0%, the handgun service counter (SCTR_PISTOLE)isincreased
»SET“ | by 1 and the fault memory is deleted.
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3.1.13 Handgun switchings since initial operation

90 °C

Value
Function
LED display Meaning
TQTALPISTOLE 1213y
D'Splﬁy of the handgunl L] | Numerical value ,0¢
switchings since initia clcl|l7]|o
operation of the unit. 5]6]171]8(3
The value is displayed
by the LEDs, digit for '7.5-' w N ]
digit, whereby each LED C ! Numerical value ,1“
stands for a numerical S15171819
value from 0 to 9
accordingtoits number.
a7
- N B glife]s Numerical value ,,2"
s|5[(7]8]8
2 | 3
11859
The display is repeated alil1z213
after a pause. < Numerical value ,3"
clsl71l8l9
Example: al6)7]8]3
The handgun has been
actuated 9483 times gl171213
since initial operation of Numerical value ,4"
theunit. _ E15171815
The LEDs light up in the
following order:
'— - -' L’ ‘L’ 1 E 3 - “
a1l 3 1 . Numerical value ,5
= = 617|858
S161718|5
N 1 J '7 ! -
agyriryeg|3 L_ / L_ J Numerical value ,6"
EREA|a  BEE
i A W= i VA W=l . )
— Numerical value ,,7
Sl1617&85l|5|6 7|85
| 7 w B W] —1 -
A= SR EE | “
= .{ 9 g ——1— - Numerical value ,8
ANEE B EHBREE
- PAUSE -
17 7 J
L_ i L_ =l Numerical value ,9"
S516|718|5
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3.1.14 Operating time of the burner since the burner service

Value
Function
LED display Meaning
95 °C S!_BRENNER | 7 1:-' 3 ,_’,
Dlspla;y oft_the puLners Numerical value ,0"
operating time in hours - )
since the burnerwas last b E' 7 g 5’
serviced.
The value is dis_pl_ayed 7 . 2 y
by the LEDs, digit for Numerical value ,1“
digit,wherebyeachLED (| S | 5| 7| 51| 9
stands for a numerical -
value from 0 to 9
accordingtoits number. gl1t2131Y Numerical value 2
clI|YlI5]156]|7]18]8
11815
- - 17 pur
Zf?grdeisgzlﬁég repeated | | Y I A Numerical value ,3"
' 516171815
]
Example:
Thebu_rnerhasbeen in B ;, E 3 L,
operation for 47 hours Numerical value ,4“
since the last time the g 5 '/ g 51
burner was serviced. —
The LEDs light up in the
g oreer gli|c)3|5 Numerical value ,5"
i B el = . sl7lalsg )
5161716815
AHEEE |
4'.7 7 ’_3 3 q Numerical value ,,6“
A H - HEE
51517]8]3
- PAUSE - N N =l N . .
—— Numerical value ,,7
516118|5
17 J1 3
"_ Z ': = L/ Numerical value ,8“
516|718]|5
i R Wl I .
— Numerical value ,9“
516|7181|8
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3.1.15 Burner services

Function

100 °C

SCTR_BRENNER

Burner service display.
The value is displayed
by the LEDs, digit for
digit, whereby each LED
stands for a numerical
value from 0 to 9
according toits number.

N R

11815

The display is repeated
after a pause.

Example:

The burner has been
serviced 4 times since
theinitial operation ofthe
unit.

The LEDs light up in the
following order:

s B =
5161785
- PAUSE -

Value
LED display Meaning

% J | u
= / é' 71 Numerical value ,0“
S51617]8]5
L_ é' * 1 | Numerical value L
S16|718|5
7117
L_ i 'E' 3 Numerical value ,,2“
5161785
21717
L_ i ‘: 3 Numerical value ,3“
51617185
21717
L_ i ‘: 3 Numerical value ,4"
51617185
21717
L i !: 3 Numerical value ,5¢
Bslas
21717
L_ / ‘: 3 Numerical value ,6"
5 HEE
21717
L_ i S El Numerical value ,7"
516|1171|8|5
21717
L_ i ‘: 3 Numerical value ,8"
5161785
21717
L_ i ‘: | Numerical value ,9"
51617858

100 °C
+
. SET"

When the unit is switched on the burner operating time since the burner service
(SI_BRENNER) is set to ,0, the burner service counter (SCTR_BRENNER) is

increased by 1 and the fault memory is deleted.
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3.1.16 Burner operation since initial operation

Value
Function
LED display Meaning
112 °C TQTALBRENNER 1213y
Display of the burner’s £ Numerical value ,0
operating time in hours - ]
since initial operation of 5]6]7]8(3
the unit.
The value is displayed | | 7 . a1 3 |
by the LEDs, digit for g 8 A Numerical value ,1“
digit, wherebyeachLED (| S | 5| 7| 51| 9
stands for a numerical —
value from 0 to 9
accordingtoits number. gl71213|Y
— T Numerical value ,,2"
2l3|Y||5]|6]7]|8]|5
1185
—— AHEEE
The display is repeated Numerical value ,3"
after a pause. E15171815
Example:
The burnerhasbeenin [| 1 7121 3| Y _
operation for 32 hours | f—t—— Numerical value ,4"
since initial operationof || 5 | & | 7| & &
the unit.
The LEDs light up in the
following order: i I el = R _
- —— Numerical value ,5"
IHEEER|  BREE
5167|858
17 J1 3
- 3 ) gli|cf{3|n Numerical value ,6"
g3 Y]] s . 1lal g
5167|858
- PAUSE - i Y el = .
— Numerical value ,7¢
5161185
17 J1 3
"_ Z ': Al Numerical value ,8"
S5161718|5
i RV W B I .
— Numerical value ,9“
51617818
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3.1.17 Operating time of the pump since the pump service

Value
Function
LED display Meaning
125 °C S!_PUMPE 1213y
Display of the puhmp’s "1 | Numerical value ,0*
operating timeinhours (| Cc | c | 7| @
since the pump was last 56| 7)8]3
serviced.
The value is displayed 7 . 213y
by the LEDs, digit for Numerical value ,1“
digit, whereby each LED 5 5 ‘7 ,5' o
stands for a numerical —
value from 0 to 9
according toits number. glit2l13
— T Numerical value ,,2"
2131956 7]|8]5
11859
The display i ted glr|e|s i u
play Is repeate ——— Numerical value ,3
after a pause. cls5171818
Example:
The pump has been in T Y e
operation for 31 hours — T Numerical value ,4"
since the last time the [| 5 |51 71819
pump was serviced.
The LEDs lightupinthe ——
following order: glr1213
N ical val “
7 7 =~ 3 L,t 11 - umerical value ,5
L L b 11615
51617185
i VA W=l .
— - Numerical value ,6"
U E-' 3 Ll’ C ) o
2 118185
S161718|5
- PAUSE - i R Wl .
— Numerical value ,7¢
5161185
17 7 J
L_ i ': 3 Numerical value ,8"
S5161718|5
17 7 J
L_ i ': Al Numerical value ,9"
S516|718|5
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3.1.18 Pump services

Value
Function
LED display Meaning
140 °C | SCTR_PUMPE AEIEIr
_Fr’ﬁmp slervi_ceinsrlJIay.d £l1- Numerical value ,0"
e value is displaye - )
by the LEDs, digit for 5]6]7]8(3
digit, whereby each LED
stands for a numerical :7. = =N
value from 0 to 9 ||~ £ Numerical value ,1“
accordingtoits number. S15171815
3
cl3lqlifalila]a|y |
Numerical value ,2“
REAEMEHEREIE
The display is repeated
after a pause.
B ;’ E 3 L/ Numerical value ,,3"
Example: clsl7lalg ”
The pump has been | L=
serviced 7 times since
theinitial operation ofthe f a1 3
unit. "7 7 £l- L’ Numerical value ,4"
TheLEDslightupinthe || S 1 S| 7|1 5| 9
following order: =
N N = e I R = A
= | & -1 o —— Numerical value ,5*
dEEER]  BREE
- PAUSE -
i R el I .
- — Numerical value ,6“
H - BBE
i R el I .
— Numerical value ,7¢
516|117|8]|5
17 J1 3
L_ Z ‘: — L/ Numerical value ,8“
516|7|8]| 5
i R el I .
— Numerical value ,9“
5161788

140 °C | When the unit is switched on the pump operating time since the pump service
+ (SI_PUMPE) is set to ,,0%, the pump service counter (SCTR_PUMPE) is increased by
»SET" | 1 and the fault memory is deleted.
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3.1.19 Pump operation since initial operation

_ Value
Function

LED display Meaning

155 °C | TOTALPUMPE

- : 2134
Dlsplett_y Oi_the_puhmp S Numerical value ,0"
operating time in hours clc| 7o
since initial operation of 5]6]171]8(3
the unit.
The value is dis_pl_ayed 7 . 213y
by the LEDs, digit for Numerical value ,1*
digit, whereby each LED 5 5 ‘7 ,5' g
stands for a numerical =
value from 0 to 9
according toits number. glit2l13 Numerical value 2
2134|516 7]5]5
1185 ——
— ol1]2]3 .

The display is repeated — Numerical value ,3"
after a pause. S1&5171815
Example:
The pump has beenin || 3| 7| 2| 3 _ )
operation for 32 hours | =t —=1= T =1 5 Numerical value ,4
since initial operation of 516|718]|5
the unit.
The LEDs light up in the —
following order: ali|2|3 .

— —— Numerical value ,5"
AREEER|  BREE
HEREE I—

e B =l = I . )
alil2l3]y — — Numerical value ,,6
a1 5 ./ g15
S16|718|5

- PAUSE - g1il2|3 . )

—— Numerical value ,7

HEEEE

17 7 J

L_ i ’: J Numerical value ,8“

S5161718|5

17 7 J

L_ i ’: =l Numerical value ,9“

S516|718|5
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3.2 Service functions with display

Service mode

If the Service switch is in the ,Service" position
when the unit is switched on, the unit's Service
1 mode is activated (pump does not run).

Selecting the service functions

The available service functions are selected via
the water temperature setting (1).

Example: 30 °C corresponds to the ,Shut-off after
30 minutes’ continuous operation” function.

For several functions the functional selection
must already be set when the unitis switched on
and the Service switch must be held inthe ,SET*
position.

Example: ,,RFID Detection® is accessed with the

setting 45 °C + ,SET" on switching on.
Functional selection via water temperature setting

Changing the settings

The current setting is displayed in the control
panel display.

The settings can be changed with the help of the
Service switch’s Inching function (turn to ,SET"
position, switch jumps back to ,Service”
function). The change is also shown on the

2 display.

Quitting Service mode

— Switch off unit.

— Set Service switch to the appropriate water
hardness or ,OFF".

— Switch on unit.

The settings are shown in the display

1 Adjustment, water temperature (menu
item selection)

2 Display
3 Service switch (change setting)

Change the setting using the Service switch
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3.2.1Adjusting the stopping behaviour

Display Explanation Note
7 D=
Shut-off after 30 min continuous operation is Switchover with SET
activated.
| ____SERUVICE ]
ol
@lﬁl Shut-off after 30 min continuous operation is not . .
- . Switchover with SET
activated (manufacture settings).
| ____SERUVICE ]
35°C O ON
Shut-off after 30 min continuous pause is activated. Switchover with SET
| ___SERUICE ]
OFF _ in conti -
C’ I Shgt off after 30 min continuous pause is not Switchover with SET
activated (manufacture settings).
| _SERVICE ]

3.2.2 Adjusting the leakage behaviour

Display

Explanation

Note

40 °C

Fed [on]

Shut-off after 10 short start-ups activated
(manufacture settings).

Switchover with SET

Bod o]

Shut-off after 10 short start-ups is not activated.

Switchover with SET

3.2.3RFID query

Display

Explanation

Note

45 °C
+ RFID

. SET"

Unit is equipped with RFID.

Menu access:

Select 45°C.

Switch off unit. Hold SET.
Switch on unit. Release SET.
Select with SET setting.

| ___SERVICE |
Menu access:
Select 45°C.
RFID E .. . . ) .
- Unit is not equipped with RFID. SWItCE off unit. Holld SET.
Switch on unit. Release SET.
" GERUVICE | Select with SET Setting.
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3.2.4Flame sensor brightness value

Display Explanation Note
45 °C
El ||;HE|;\.</| Flame sensor test. Brightness value display. ié__lZ]%:ll.igdhatrk
1023 |
| ____SERVICE |
3.2.5Testing the temperature sensor
Display Explanation Note

50 °C .
@'f
18°C

Temperature sensor test. Temperature display.

Less than 0°C is displayed as
0°C.

3.2.6 Testing the water temperature setting and program switch

Display Explanation Note
o
55°C v Use SET to access the tempera-
|:HE:KI Initial image for temperature selector switch test ture selector
switch test
| ____SERVICE |
o When you have finished with the
'1 3 5 You are in temperature selector switch test. temperature selector switch test
v The temperature selected at the temperature you must select 55°C again.
EHELK selector switch is displayed. Use SET to access the master
| __SERVICE | switch test.

A
S

CHELCK

You are in master switch test.
The switch setting is ,Cold Water Operation*

")

&
[

CHECK

You are in master switch test.
The switch setting is ,Hot Water ECO Operation*“

CHECK

i3
S

You are in master switch test.
The switch setting is ,Hot Water and Steam Operati-
on*

o%

&

o
=
]

CHECK

You are in master switch test.
The switch setting is OFF.

This display appears very
briefly only, as the unit is
switched off at the same time.
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3.2.7Testing the Service switch

Display Explanation Note
60 °C [oFe) (5] il (2] (3] [] GET)
1
RI r111n| |:HE€,‘</| selected scale inhibitor setting
| _SERVICE ]
3.2.8Testing the sensors
Explanation Note

65 °C

?E@]ME
Yy 0

y

Description from left to right:

Fuel sensor level (Level 7 of 8 levels)

Motor thermal contact open

Oil refill container is not empty

Exhaust thermostat is open

Low-water protection is open

Cleaning agent 1 sensor level (Level 1 of 4 levels)
Scale inhibitor tank empty

ON pressure switch pressed

OFF pressure switch pressed

Cleaning agent 2 sensor level (Level 2 of 4 levels)

If there is a cable break in a level
sensor, no level is displayed.

% I
Y,
D e

Description from left to right:

Fuel sensor level (Level 7 of 8 levels)

Motor thermal contact closed

Oil refill container empty

Exhaust thermostat closed

Low-water protection closed

Cleaning agent 1 sensor level (Level 1 of 4 levels)
Scale inhibitor tank full

ON pressure switch not pressed

OFF pressure switch not pressed

Cleaning agent 2 sensor level (Level 2 of 4 levels)

If there is a cable break in a level
sensor, no level is displayed at all.
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3.2.9Fault memory

Note

Use SET to switch to the next fault.

The fault memory can be deleted with switch OFF - hold SET - switch ON.

Display

Explanation

Note

70 °C

U>=u ERROR|

M

Mains voltage too high

Check mains voltage

(1L 1] ERROR|

Mains voltage too low

Check mains voltage

| __SERUICE |
1*1,||error Motor sluggish or
Motor current too high phase has failed
Check mains connection
| ___SERUICE |

Motor current is asymmetrical

Phase has failed
Check mains connection

M ERROR,
[ ]

Motor thermal contact open

Motor is overheated
Motor is sluggish
Check mains connection

_66¢J ERROR|

Dry running pump

Ensure water supply
Check low-water protection

w ERROF.
[4]

Low-water protection sticks

Check low-water protection

E‘i?"'& ERROR|

Oil refill container empty

Top up lubricating oil
Check oil refill container float

h&ﬂ ERROR

10 short start-ups have occurred due to leakage

Remove leak in the high-pressure
system

Continued on the next page ...
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3.2.9Fault memory

Display

Explanation

Note

70 °C

Efﬂ ERROR,
O] |:

Exhaust thermostat has tripped

Clear soot from boiler
Check exhaust thermostat

ERROR,

c-lE EI

Cable break or short circuit in temperature sensor

Check temperature sensor

]
-p-llERRDR

Flame sensor did not detect a flame although the
burner was switched on

Clean inspection glass
Check fuel supply

E |ERRDR

Flame sensor detected light, although the burner was
off

External incident light at the flame
sensor

Scale in combustion chamber
Solenoid valve does not close

RMTI0 |ERROR|
| S |

RFID read-write electronics are defective.

Check RFID read-write electro-
nics, replace

B [[ermon
Cable break has occurred in fuel level sensor Check fuel level sensor
‘&"E“““ Cable break h d in cleani t 1 level
able break has occurred in cleaning agent 1 level Check RM1 level sensor
sensor
| _SERVICE |
'é'f“m“ Cable break h d in cleani t 2 level
able break has occurred in cleaning agent 2 leve Check RM2 level sensor
sensor
E ERROR This is not a fault.
Software version 1.1 Errqr appears for
1 design reasons only because

the display is in Error menu.

3.2.10 Operating hours

Display Explanation Note
75 °C [y
O-0
~Control ON“ operating time
12 544h
| SERUVICE ]
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3.2.11 Handgun switchings since handgun service

Display Explanation Note

80 °C | Zr
Number of handgun switchings since last mainte-
22 589 nance (service)

3.2.12 Handgun services

Display Explanation Note
o Count up maintenance:
85°C |am| Switch off unit
4 Number of times handgun serviced ?v(\::?cr?%TN
Important: Fault memory is also
deleted
3.2.13 Handgun services since initial operation
Display Explanation Note

90 °C @

322 589

Total number of handgun switchings

3.2.14 Operating time of the burner since the burner service

Display Explanation Note

95 °C EI
Burner operating time since the last maintenance

112h (service)
| SERUICE |
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3.2.15 Burner services

Display Explanation Note
° Count up maintenance:
100°C EI Switch off unit
1 Number of times burner serviced sHvell?c:%TN

[ GERVICE | Important: Fault memory is also

deleted
3.2.16 Burner operation since initial operation
Display Explanation Note

112 °C EI
Total burner operating time

512h
[___SERVICE ]
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3.2.17 Operating time of the pump since the pump service

Display Explanation Note

125 °C
[
Pump operating time since the last maintenance

11h (service)
| ___SERVICE |

3.2.18 Pump services

Display Explanation Note
140 °C Count up maintenance:
= Switch off unit
Number of times pump serviced Hold SET
2 switch ON
| ____GERVICE | Important: Fault memory is also
deleted
3.2.19 Pump operation since initial operation

Display Explanation Note

155 °C

1 211h
[___cEruice |

Total pump operating time
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3.3 Burner setting

Ny
2
/ 4
+,.. =
N
5
/

Fuel pump, fuel pressure adjustment

Air flap, air volume adjustment

Pressure line to the burner
Fuel pump

Adjusting screw, fuel pressure
Suction hose, fuel

Return hose to the fuel tank
Air flap, air volume adjustment
Locking screw, air flap

N o Ok WN PR

Note:

Precise basic setting of the burner is only
possible if the heating coil has been
thoroughly cleaned of soot and the inner
deposits have been removed beforehand.

Measuring the water temperature

— Install shut-off valve with thermometer (special
tool) in the unit outlet.

— Switch on burner and bring unit with shut-off
valve to operating pressure atfull water volume.

— Let unit run in burner operation for approx. 5
minutes until the maximum water temperature
is reached.

— Determine increase in water temperature
(water outlet temperature minus water inlet
temperature).

— For nominal ,Technical

Specifications*

value, see

— Measure smoke number, CO, level and
exhaust temperature (special measuring
equipmenttool).

Adjusting the fuel pressure

— Adjust fuel pressure (and water temperature)
using adjusting screw (3) (see arrow).

— For nominal ,Technical

Specifications*

value, see

Adjusting the smoke number

— Ifthe smoke number is too high the air flap (6)
must be opened further or the fuel pressure
must be reduced.

Adjust CO, value

— Adjust CO, value by adjusting the air flap (see
arrow). Open air flap, CO, level reduces.

Note:
After completing the basic setting, seal the
fuel pump and air flap.
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3.4 Installing the air circuit on the outer jacket

Wheninstalling the outer jacket (continuous flow
heater) in the unit the air circuit (rubber collar)
canfall offthe outer jacket. This makes installation
more difficult. An additional clamping ring will be
introduced as an installation aid, probably from
the summer 2008.

Please note:

— Clean air circuit and outer jacket in the
installation area.

— Install air circuit, free of grease, on the outer
jacket.

— Push clamping ring into the air circuit up to the
Vs perceptible stop, note the installation direction
1 2 3 (Figure 1).

— Ifnecessary, lightly coat the clamping ring with

Insert clamping ring in the air circuit o - .
silicone grease before installation.

— Check air circuit for correct fit (Figure 2).

4
AN
Note:
The clamping ring will be black in series
production.
3
1
2

Installed clamping ring with rubber collar locking lever

1 Clamping ring

2 Air circuit (rubber collar)

3 Outer jacket (continuous flow heater)
4 Locking lever, rubber collar
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3.5 Adjusting the operating pressure using the rotary control on

the handgun

Adjusting the maximum operating pressure

Adjusting screw, high pressure

Lock nut, high pressure adjusting screw
Spindle, pressure and flow control valve
Adjusting screw, low pressure

Lock nut, low pressure adjusting screw
Housing, unloader valve

o O WDN B

Note:
The opening pressure of the overflow valve
is adjusted using the rotary control.

— Install test pressure gauge (special tool) at

high-pressure connection. The high-pressure
connection can be directly at the unit outlet or
on the handgun in units with hose reel.

Connectthe high-pressure hose with handgun
and rotary control to the test pressure gauge.

Twist in the rotating handle of the pressure
and flow control valve at the pump up to the
limit stop (,+“ direction).

Turn rotary control to position for lowest
pressure at the nozzle (,-“ direction), open
handgun and let unit run.

Then pull off the rotating handle.

Undo the lock nut (2) for high-pressure
adjusting screw (1).

Turn the high-pressure adjusting screw (1) so
that the opening pressure from the overflow
valve (see Technical Specifications, full load)
at the test pressure gauge is reached.

Note:

Turn in clockwise direction to increase the
pressure, turn in anti-clockwise direction to
reduce the pressure.

After adjusting, secure the high-pressure
adjusting screw (1) with the lock nut (2). Re-
check operating pressure, flow rate and
switching points of the pressure switch.

Finally, seal the high-pressure adjustment
screw (1) and the lock nut (2) with locking
compound.
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3.5 Adjusting the operating pressure using the rotary control on

the handgun

1

Adjusting screw, high pressure

Lock nut, high pressure adjusting screw
Spindle, pressure and flow control valve
Adjusting screw, low pressure

Lock nut, low pressure adjusting screw
Housing, unloader valve

o Ok WDN P

Adjusting the minimum operating pressure

Install test pressure gauge at high-pressure
connection.

Connectthe high-pressure hose with handgun
and rotary control to the test pressure gauge.

Install the new high-pressure nozzle.

Rotary control completely open (turn in ,+*
direction), open handgun and let unit run.

Unscrew the rotating handle of the pressure
and flow control valve at the pump up to the
limit stop (,-“ direction).

Then pull off the rotating handle.
Loosen the lock nut (5).

Twist the low-pressure adjusting screw (4)
and spindle (3) together until the minimum
operating pressure (see Technical

Note:

Turn in clockwise direction to increase the
pressure, turn in anti-clockwise direction to
reduce the pressure.

Specifications, partload)is reached atthe test
pressure gauge.

After adjusting, secure the low-pressure
adjusting screw (4) with the lock nut (5). Re-
check operating pressure, flow rate and
switching points of the pressure switch.

Finally, seal the low-pressure adjustment
screw (4) and the lock nut (5) with locking
compound.

Note:

At minimum pressure and flow setting and
if using the steam nozzle supplied, the
pressure may not exceed 32 bar.
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3.6 Adjusting the operating pressure using standard handgun

without rotary control

Adjusting screw, high pressure

Lock nut, high pressure adjusting screw
Spindle, pressure and flow control valve
Adjusting screw, low pressure

Lock nut, low pressure adjusting screw
Housing, unloader valve

o O WDN B

Adjusting the maximum operating pressure

Note:

The maximum operating pressure is set
using the standard handgun without rotary
control.

— Install test pressure gauge at high-pressure

connection. The high-pressure connectioncan
be directly at the unit outlet or on the handgun
in units with hose reel.

Connectthe high-pressure hose with standard
handgun at the test pressure gauge.

Install the new high-pressure nozzle.
Open standard handgun and let the unit run.

Twist in the rotating handle of the pressure
and flow control valve at the pump up to the
limit stop (,+“ direction).

Then pull off the rotating handle.

Undo the lock nut (2) for high-pressure
adjusting screw (1).

Turn the high-pressure adjusting screw (1) so
that the opening pressure from the overflow
valve (see Technical Specifications, full load)
at the test pressure gauge is reached.

Note:

Turn in clockwise direction to increase the
pressure, turn in anti-clockwise direction to
reduce the pressure.

After adjusting the high-pressure adjusting
screw (1) secure with the lock nut (2). Re-
check operating pressure, flow rate and
switching points of the pressure switch.

Finally, seal the high-pressure adjustment
screw (1) and the lock nut (2) with locking
compound.
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3.6 Adjusting the operating pressure using standard handgun

without rotary control

1

Adjusting screw, high pressure

Lock nut, high pressure adjusting screw
Spindle, pressure and flow control valve
Adjusting screw, low pressure

Lock nut, low pressure adjusting screw
Housing, unloader valve

o Ok WDN P

Adjusting the minimum operating pressure

Install test pressure gauge at high-pressure
connection.

Connectthe high-pressure hose with standard
handgun at the test pressure gauge.

Install the new high-pressure nozzle.
Open standard handgun and let the unit run.

Unscrew the rotating handle of the pressure
and flow control valve at the pump up to the
limit stop (,,-* direction).

Then pull off the rotating handle.
Loosen the lock nut (5).

Twist the low-pressure adjusting screw (4)
and spindle (3) together until the minimum
operating pressure (see Technical
Specifications, partload) is reached atthe test
pressure gauge.

Note:

Turn in clockwise direction to increase the
pressure, turn in anti-clockwise direction to
reduce the pressure.

After adjusting, secure the low-pressure
adjusting screw (4) with the lock nut (5). Re-
check operating pressure, flow rate and
switching points of the pressure switch.

Finally, seal the low-pressure adjustment
screw (4) and the lock nut (5) with locking
compound.

Note:

At minimum pressure and flow setting and
if using the steam nozzle supplied, the
pressure may not exceed 32 bar.
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HDS Middle Range / HDS Premium Range

Basic Settings and Service Procedures

3.7 Removing the hose reel

/\

Hose reel, bolt-on half-shell

Remove retaining clip, high-pressure hose

1 Bolt-on half-shell, hose reel
2 Retaining screws, half-shell
3 Retaining clip, high-pressure hose

3.7.1 Replacing the high-pressure hose
— Switch off unit and release pressure.
— Completely unwind hose from the hose reel.

— Turnthe hosereel until the bolted-on half-shell
(1) points upwards. Remove both screws (2)
and remove loosened half-shell (1).

— Leveroutthe retaining clip forthe high-pressure
hose (3) and pull out the hose.

— Insert new hose through the hose guide
provided and the deflection pulley on the
underside of the unit.

— Completely push the hose nipple into the
connection piece of the hose reel and secure
with retaining clip (3).

— Re-install the bolt-on half-shell.
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Basic Settings and Service Procedures HDS Middle Range / HDS Premium Range

3.7 Removing the hose reel

3.7.2 Replacing the rotating union seal

— Remove bolt-on half-shell and high-pressure
hose (see Chapter 3.7.1).

— Remove countersunk screw (1).

— Turn hose reel (2) until the half-shell points
1 upwards and remove anothertwo countersunk
S screws (3).

— Remove four screws (4) (2 x long and 2 x
short) on the front bearing block (5).

Hose reel, concealed screw

7\

Hose reel, concealed screws

Countersunk screw

Half-shell, hose reel
Countersunk screws (2x)
Retaining screws, bearing block
Bearing block, hose reel

N,
SN

5

a b~ wWwN PP

Bearing block, hose reel
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HDS Middle Range / HDS Premium Range

Basic Settings and Service Procedures

3.7 Removing the hose reel

1

s

/ \2
3

Remove hose reel with bearing block

Circlip, rear hose reel section

10
N
11 9

Seals, hose reel axle

3.7.2 Replacing the rotating union seal
(continued)

— Remove half-shell (1) with bearing block (2)

and crank (3).

— Use pliers (6) to remove circlip (7) from the

axle (5).

— Remove rear part of the hose reel (4).

— Renewseals (9) and grease with PFAE grease

(6.288-088). Check axle (5) and connection
piece (8) for traces of wear in the area of the
seals.

Half-shell, hose reel

Bearing block, hose reel
Crank

Hose reel, rear shell

Axle, hose reel

Pliers, circlip

Circlip

Connection piece

Seal, hose reel (2x)

Rear bearing block, hose reel
Retaining screw, rear bearing block (2x)

© 00 ~NO Ol WN P

ol =
()
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Basic Settings and Service Procedures

HDS Middle Range / HDS Premium Range

3.7 Removing the hose reel

/ 1
\

2

Undo high-pressure line
4 AN 5 3
AN /

Rear hose reel shell

8 6

7

AN

Concealed screws in front half-shell

3.7.2 Replacing the rotating union seal
(continued)

— Only if necessary: Undo the high-pressure

line (1) using open-end spanner (SW 27) and
remove the two screws in the rear bearing
block (see page 101 Iltem 10 and 11).

Re-install the hose reel. Push rear hose reel
shell (3) onto axle, insert connection piece (4)
and install circlip (5). Move hose reel into the
displayed position.

Insert front hose reel half-shell (6) with crank
(7) and ensure it is correctly positioned.

Install the two countersunk screws (8).

Turn hose reel (6) through 180° and install
another countersunk screw (see page 100,
ltem 1).

Install front bearing block with four screws.

Insert new hose through the hose guide
provided and the deflection pulley on the
underside of the unit.

Completely push the hose nipple into the
connection piece of the hose reel and secure
with clip (see page 99, Item 3).

Re-install the second half-shell (see page 99,
ltem 1).

=

High-pressure line to the connection
piece

Open-ended spanner (SW 27)

Hose reel, rear shell

Connection piece

Axle, hose reel

Half-shell, hose reel

Crank

N o ok N
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3.8 Removing the pressure gauge

Removing the pressure gauge

— Remove control panel retaining screws and
open control panel.

AN — Push in the left-hand retaining clip (3) behind
the pressure gauge (1) by hand.

— Push in the right-hand retaining clip (4) with a
screwdriver (2) and remove the pressure

gauge (1).
— If necessary, undo the pressure gauge hose
(5).
Push in left-hand retaining clip by hand.
1
N\
%
2
Push in right-hand retaining clip with screwdriver.
/
5
1
/
3 4 1 Pressure gauge
. yd 2 Screwdriver
3 Retaining clip, LH
4 Retaining clip, RH
5 Pressure gauge hose

Remove pressure gauge.

Service Manual 04.2008 Page 103/ 127




Basic Settings and Service Procedures

HDS Middle Range / HDS Premium Range

3.9 Adjusting the safety valve

1

s

Rotating handle of the pressure and flow control valve

Pressure and flow control valve

Safety block

Adjusting the safety valve

— Twistinthe rotating handle (1) of the pressure
and flow control valve at the pump up to the
limit stop (,,+" direction).

— Pull off the rotating handle (1) from above.

— Undo the lock nut (3) for high-pressure
adjusting screw (2).

— Twistinthreaded stud up to the limit stop. This
blocks the overflow valve.

— Install shut-off valve with thermometer and
pressure gauge (special tool) at the high-
pressure connection and switch on the unit.
The high-pressure connection can be directly
atthe unitoutlet or onthe handgun in units with
hose reel.

— Slowly turn the shut-off valve until it is shut
and watch the pressure gauge to check the
pressure at which water drips out of the outlet
ofthe safety valve (5). Should be: 20 bar above
max. operating pressure, see Technical
Specifications.

— If the pressure is too high, turn the adjusting
screw (6) at the safety valve (5) to the left
(relax compression spring).

— If the pressure is too low, turn the adjusting
screw (6) to the right (tighten compression
spring), until the correct opening pressure is
reached, see Technical Specifications.

— Then seal the adjusting screw and reset the
pressure and flow control valve, see 3.5 and
3.6.

Rotating handle

Adjusting screw, high pressure

Lock nut, high pressure adjusting screw
Safety block

Safety valve

Adjusting screw, safety valve

o Ok WDN B
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ircuit Diagram

C

HDS Middle Range / HDS Premium Range

0.088-021 (HDS 7/12)

it diagram —
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HDS Middle Range / HDS Premium Range

Circuit Diagram

0.088-021 (HDS 7/12)
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HDS Middle Range / HDS Premium Range
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HDS Middle Range / HDS Premium Range

ircuit Diagram

C

— 0.088-025 (HDS 8/17, HDS 9/18)

it diagram
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Circuit Diagram

HDS Middle Range / HDS Premium Range

4.2 Circuit diagram — 0.088-025 (HDS 8/17, HDS 9/18)
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HDS Middle Range / HDS Premium Range

ircuit Diagram

C

— 0.088-025 (HDS 8/17, HDS 9/18)

it diagram
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ircuit Diagram

C

HDS Middle Range / HDS Premium Range

0.088-052 (HDS 10/20, HDS 12/18)

it diagram —
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HDS Middle Range / HDS Premium Range

Circuit Diagram

4.3 Circuit diagram — 0.088-052 (HDS 10/20, HDS 12/18)
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ircuit Diagram

C

HDS Middle Range / HDS Premium Range

— 0.088-052 (HDS 10/20, HDS 12/18)

it diagram
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HDS Middle Range / HDS Premium Range

ircuit Diagram

C

0.088-026 (HDS 13/20)

it diagram —

Ircul
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Circuit Diagram
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HDS Middle Range / HDS Premium Range Troubleshooting

5 Troubleshooting

Fault

Measure

Unit is not running (no LED
display)

— Check/replace mains voltage, connection cable and mains
fuse.

— Check fuse (F1).

— Check/replace unit switch.

— Check/replace the pressure switch.

— Check/adjust/replace control circuit transformer.

Check/replace the thermal fuse.

Check/replace printed circuit board and soft start.

Check/replace contactor (K1).

Motor thermal contact has
actuated

Switch off unit and leave to cool. Correct fault and switch unit
back on again.

Water pressure too low

— Check/increase water supply volume.

— Check/clean/replace water fine filter.

— Vent the unit.

— Check /replace high-pressure nozzle.

— Check pressure and suction valves for leaks/replace.
— Check/adjust/replace overflow valve.

— Check/adjust/replace safety valve.

Water is not heated

— Check/correct temperature setting.

— Ensure adequate water supply when low-water protection is
switched off/repair low-water protection.
Check/top-up fuel level in the tank.
Check/replace fuel pump solenoid valve.
— Check/clean/replace fuel filter.

— Check/correct fuel pump setting.

— Check/replace the fuel nozzle.

— Check/replace ignition cable.

— Check/correct ignition electrode spacings.
— Check/repair burner fan.

— Check/correct air flap setting.

Indicator LED is lit

— See Chapter 3.1

Insufficient or no cleaning
agent function

— Check/correct metering valve setting.

— Check/top up cleaning agent tank.

— Check/clean/replace cleaning agent filter.

— Check/replace cleaning agent suction hose, metering valve
and cleaning agent suction at the cylinder head.

Pressure drop in the high-
pressure system

— Check handgun and O-rings on high-pressure hose for leaks/
replace.

— Check non-return valve for leaks/replace O-rings.

— Check/adjust/replace overflow valve.

— Check/replace the pressure switch and control piston.
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5 Troubleshooting

Fault Measure

Water leak between cylinder |— Leak of 1 drip per minute and piston is allowable.
head and piston housing Check/replace high-pressure and low-pressure seals.

Oil leak between cylinder — Replace oil seals.
head and piston housing

Check pump for leaks/remove leaks.
Vent the unit.

Pump knocks
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Technical specifications

6 Technical specifications

Unit type Unit No. Circuit dia- Opera_ting in- Spare parts list
gram structions
HDS 7/12-4 M 1.077-401 0.089-021 5.962-127 5.970-808
HDS 7/12-4 MX 1.077-451 0.089-021 5.962-127 5.970-808
HDS 8/17-4 M 1.077-601 0.089-025 5.962-127 5.970-796
HDS 8/17-4 MX 1.077-651 0.089-025 5.962-127 5.970-796
HDS 9/18-4 M 1.077-801 0.089-025 5.962-127 5.970-799
HDS 9/18-4 MX 1.077-851 0.089-025 5.962-127 5.970-799
HDS 10/20-4 M 1.071-401 0.088-952 5.962-127 5.970-711
HDS 10/20-4 MX 1.071-451 0.088-952 5.962-127 5.970-711
HDS 12/18-4 S 1.071-601 0.088-952 5.962-127 5.970-802
HDS 12/18-4 SX 1.071-651 0.088-952 5.962-127 5.970-802
HDS 13/20-4 S 1.071-801 0.089-026 5.962-127 5.970-812
HDS 13/20-4 SX 1.071-851 0.089-026 5.962-127 5.970-812

The technical data sheets and the current circuit diagrams will be included in the next issue of the
spare parts CD-ROM (DISIS) and are available in kaercher-inside (https://kaercher-inside.com).

If required, the operating instructions and the spare parts lists can be ordered as a paper copy from

the spare parts service by quoting the relevant part number.

7 Special Tools

Multimeter

Exhaust analyser insert

Shut-off valve with thermometer

Extraction tool for impeller

Dismantling pliers for pressure / suction valves and fine water filter
Mounting mandrel and sleeve @ 18 mm

Mounting mandrel and sleeve @ 20 mm

Mounting mandrel for high-pressure seal and oil seal @ 22 mm
Sleeve for installation of high-pressure seal @ 22 mm
Assembly mandrel for O-ring / support ring, overflow piston
Installation tool for overflow valve seat

Dismantling tool for overflow valve seat

Extraction tool for swash plate

Pressure gauge for fuel pressure

Testing pressure gauge for operating pressure

Mounting screws for piston guide housing (M8 x 75)

Mounting screws for piston guide housing (M6 x 110)

6.803-022
2.900-001
2.901-030
6.816-069
4.901-062
2.901.033
2.901-037
5.901-064
5.901-136
5.901-163
5.901-162
5.901-161
4.901-038
4.901-060
4.742-025
7.304-403
7.304-467
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8 Tightening torque

Cylinder head screws

Piston housing

Handgun, pressure control
High-pressure outlet

Pressure valves, threaded connection
Pressure switch, threaded connection
Suction valves - threaded connection
Overflow valve seat

Swash plate

Oil drain plug

Motor cover, rear

Fan wheel

50 - 60 Nm
5-7Nm
40 Nm

6 -8 Nm
40-45Nm
30-35Nm
15-17 Nm
8-10 Nm
12+ 3 Nm
20-25Nm
9-10 Nm
7-8Nm
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9 Index
A BUINEIr COVET ..oviniiiiiiici e, 48,49
ACCESSOres 6 Burner fan with fuel pump...........cccooee 43,44
Adiust CO Vila:l.l'.llé """""""""""""""""""""""" 9 3 Burnerfan .......ccocooeuunens 24,33,36,43,44,54,56
Adj'ustin szcrew W|thdr|IIhoIe """""""""""" Burner operation since initial operation ... 80,91
safjety vglve ! 20.41 BUINEr SEerviCeS......ovvviviiiiiiieiieeeeeeei, 79,91
Adjusting screw, fuel pressure .............. 93 Burner ........ RIS ﬂh .................... 45,48,49
Adjusting screw, Burr;]e_:r, continuous flow heater ..................... 24
high PIESSUIE «.....oovvovvveoeeeeeoe 95.96.97,98,104 BUSNING ..oeeiiie 34,37
Adjusting screw, low pressure ...... 95,96,97,98 C
Adjusting screw, safety valve ................... 104 Cable comb 15.35 38
Adjusting the fuel pressure...........ccc.ccouvee... 93 Cap cleaning.;“z;g.;“e.r;t. tankl """"""""" ' ’31
Adjusting the leakage behaviour ............. 64,85 Cap’ cleaning agent tank 2 ... 32
';‘rdejg:ﬂ?g the maximum operating 95.97 Cap, cleaning agenttank ............cccccceeeenneee. 8,9
DT T e : Cap, fueltank .........cccoceveeeiiiiiene, 7,8,9,26
Adjusting the minimum operating 96.98 Cap, scale inhibitor tank ...........cccccceeeennns 8,9,27
szejjzt‘:r:z e o e v ~S  Capillary tube, exhaust temperature limiter .. 45
: Ceramic disc - handgun side ....................... 52
standard handgun without rotary control .. 97,98 c eram: c d:z c- spra;granzle side 52
Adjusting the operating pressure using the Changing the SEttings ...............oo......... 6 3 84
rotary control on the handgun ...................... %  chassis . 7 8 9 24’50
Adjusting the safety valve ............c............ 104 GG oo e 1’01
Adjusting the smoke number ........................ B Gircuit dlagram0088021 """""""""""""
Adjusting the stopping behaviour ............ 64,85 (HDS 7/12) ' 105.106.107
ﬁg}ﬂzmgé?eb\;v%t:rr hardness........ccccvvveeeee. 5292 Circuit diagram - 0.088-025
’ : e e HDS 8/17, HDS 9/18) ......ccccc.... 108,109,110
Adjustment, cleaning agent metering .......... 8,9 (Circuit diagram - 0 08%-026
Adjustment, fuel pressure ............ccuueee. 43,44 (HDS 13/20) ' 114115 116
Adjustment, water temperature Circuit dlagram0088052 """""" T
%funslirgzm sv?/;et(;trlon) .............................. 63,84 (HDS 10/20, HDS 12/18) ............ 111,112,113
’ Clamp holder .......cccccoiiiiiiiiiiiiiiieeeeeeeeeeee 50
(BMPETature .......ooooorvoooeeeee 8,9,10,15,17,54,56 Clamg holder, reed switch ....................... 40,41
Air circuit (rubber collar) ...........ccccvvvieeninnns 94 Clamping ring 94
Air flap. air volume adjustment ... 4354 56 93 o agen'.[.fi-llt.e“r ....................................... >
Alf SUBDIY O DU (. 47 Cleaning agentntake. ... 54,37
ﬁnltenrr:a, read—lwrlte electronics ........... 101 ' 133 Cleaning agent metering valve ..................... 15
xle, hose reel .......cccoeeveiviineecieen, : Cleaning agent metering valve ................ 54.56
B Cleaning agent non-return valve ............. 54,56
Baffle plate 48 Cleaning agent solenoid valve 1
BaSOPIaLe e 50 (OPEONED e 5456
Bearing block, hose reel...................... 100,101 C'e"?‘”'”g agent solenoid valve 2
Boiler base ' ’ 47 (OPLIONAI) ..o 54,56
DONTDASE v - Cleaning agent suction hose with filter ......... 54
Boilerjacké-'[mo'llc.)'tljlt')llé'—.\/.\;él'llé'd """""""""""""" 47 Cleaning agent suction hose with filter ......... 56
Bolton half-shell, hose reel .09 CIZaMIng agent sucton hose ........... 5456
Bottle holder for round scale inhibitor bottle C:eanl_ng agent suppkly with non-return valve ... 57
or cleaning agent bottle ...........ccccceveeerinnnee. 22 Clean!ng agent tank ; """""""""""" 3;'54’56
Bottle holder for two REID scale inhibitor Clean_lng agenttank 2 .......ccccceevveeeeenn. 32,54,56
DOLES ... 22 ¢ edqnlng'agent """"""""""""""""""""""""" 6
Bottle openerinsert .........ccccceeeiiiiiiiiieeneenns 28 ggnlr?egcl'?elrc]i Ioadunlt """"""""""""""""""" lg
Bottom, continuous flow heater .................... 50 T
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9 Index

CoNNECHING PIN .ooooviiiiiieeeeee e 52
Connection cable, fuel pump solenoid

VaAIVE oo 43
Connection cable, ignition transformer ......... 45
Connection cable, Motor .............cceeeeeeee.. 34,37
Connection cable, reed switch ................ 40,41
Connection cable, temperature sensor ........ 50
Connection for spray lance .............cccoeuueee. 51
Connection hose, pressure gauge ............... 40
Connection PIECe ..........eeveeveevveeeeeenennn. 101,102
Connection, "OFF" pressure switch........ 35,38
Connection, "ON" pressure switch ......... 35,38
Connection, cleaning agent tank 1 level
SEINSON ..iiiiiiie et e et e et e e e e e eeneans 16
Connection, cleaning agent tank 2 level
SEINSON ..iiieiiie et e et e et e e e e e e e eeans 16
Connection, control circuit transformer 1 ..... 16
Connection, control circuit transformer 2

(o] )i o] 7> ) SRR 16
Connection, control panel printed circuit

BOArd ...cooviie 35,38
Connection, exhaust temperature limiter ...... 16
Connection, flame sensor ...........cccevvveveeeeee. 16
Connection, fuel solenoid valve .............. 35,38
Connection, fuel tank level sensor ............... 16
Connection, ignition electrode ...................... 48
Connection, low-water protection.................. 16
Connection, motor contactor ................... 35,38
Connection, motor distributor printed circuit
Doard .........evvviiiiiiiii 16
Connection, motor thermal contact ......... 35,38
Connection, oil level sensor .................... 35,38
Connection, pressure line for fuel................. 48
Connection, pressure line to the burner ....... 44
Connection, program SWitCh .................c...... 16
Connection, RFID .....ccoiiiiiiiiiieee e, 16
Connection, scale inhibitor level switch ....... 16
Connection, scale inhibitor solenoid valve ...16
Connection, service SWItCh ............ccceeveeeeeen. 16
Connection, soft start (optional) .............. 35,38
Connection, solenoid valve, cleaning agent 1
(o] 0] io] 0 7= ) USRS 16
Connection, solenoid valve, cleaning agent 2
(o] )i o] 7> ) SRR 16
Connection, temperature sensor .................. 16
Connection, water temperature adjustment.. 16
CONtENES ... 4
Continuous-flow heater .. 24,43,45,46,47,54,56
Control circuit transformer (T1) .......cccoeeueeee 15
Control panel with display (HDS 13/20 only) 17
Controlpanel ..........cccoeeiiiinnnnes 10,11,12,13,22
Control panel, view from inside .................... 15

Cooling coil, motor cooler ............cccceee..... 36,37
Countersunk SCreWS .......ccceeevevveeeeeeviieeennns 100
CoupliNg .. 44
Coupling, handgun - hose ............cccccoovnnnnee 51
Cover, continuous-flow heater ..................... 45
Cover, oil refill container ........coooeevveeennnens 33,36
Cover, top storage compartment.... 7,8,9,22,24
Crank handle, hose reel ................... 9,101,102
Current transformer.........cooeevveeiiiieeeiee e, 15
D

DGT SettiNg ..ccvevvveeiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeee, 21
DIP SWItCH . .ccvviieeiie e, 16
DiSPlay ..ccvveveeeiiiiiiiiiie 17,84
Drillhole, high-pressure outlet...................... 41
E

Earth connection, burner........ccccceevvevnneen. 45
Earth connection, motor housing ................. 35
Earth connection, motor housing ................. 38
Earth connection, printed circuit board ........ 16
Earthpoint...............cccoocl, 15,35,38
Electrical box, air-cooled motor.................... 35
Electrical box, motor .........c.cccoeeveennn.. 24,33,36
Electrical box, water-cooled motor ............... 38
EIECtroNICS ..oovviiieieiee e, 6
Error messages with service requirement ...20
Error messages ........ccocceveeiiiiiiiiiiieeeein 19
Exhaust connecting sleeve................. 47,54,56
Exhaust gas flue, continuous-flow

hEALEN ..o 7,24,45
Exhaust temperature limiter .............ccccoeones 15
Exhaust temperature sensor.............. 45,54,56
F

Fan COVEN ... 43
Fan cover, inner Section .........ccoevveeeeveevnnnnnnn. 43
Fan wheel, motor cooler .........ccoovveveveennnnnnn, 34
Fan, motor cooling .........cccccevvvveeiieiiee, 33
Faultmemory.........ccccccceeen. 72,73,88,89
Fine water filter .......ccovvveeeviiiiiieeeee, 54,56
Fixing plate for piston spring .................. 34,37
Flame sensor brightness value ............... 65,86
Floatball ..........coveiiiiiiiiiiie e, 30
Float tank ........coeuvvieeeiiieeeieeieeeee 30,54,56
Float ValVe ........ocveveeeeiieeeeeeeeeeae 30,54,56
Float with magnet, level sensor .................... 32
FOreWOord .......ooovveiiiiiee e 3
Fuel filter ... 26,54,56
Fuel line (inlet) from the fuel tank.................. 43
Fuel line to the continuous-flow heater ......... 24
Fuel line, from the fuel pump ........................ 45
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9 Index
Fuel nozzle.........cccccvveeiniinnnn 47,48,49,54,56 Hose from the motor cooler to the fine
Fuel pressure line.......ccccccvvvvviiiiiiinnnnnnn. 54,56 water filter .......ccoviviiiiiiee e, 56
Fuelpump ..., 33,36,43,44,54,56,93 Hose reel, high-pressure hose ....................... 9
Fuelreturnline.....ooooviieiiiiiee, 54,56 Hosereel, rearshell .........ccocouvevvvnnnnnne. 101,102
Fuel suction line .....ccocooveviiiiiiiiiiieeene, 54,56 Housing, fine water filter.............cccccceennnnnns 24
Fueltank .....ccocoviiiiiiiii e, 26,54,56 Housing, MOtOr ........cccooeiiiiiiiiiiiiiiiiees 34,37
Functional diagram, pressure operation ..53,54  Housing, rotary control ..............cccceevvveeeennee. 52
Functional diagram, suction feed Housing, safety valve ...........ccccccoiiiiinnneenn. 41
OPeration ..........oooveeeeiei e 55,56 Housing, unloader valve................ 95,96,97,98
Functions of the LED displays in operating How the RFID WOrKS ........covvvvvviiiiiiiiiieeenn. 29
00 (00 [T 11,12 |
Fuse 2.0 AT (6.644-052) for control circuit
transformer TL ..., 15 Ignitioncable .......ccccoeeeiiiiii s 45
Ignition electrodes .................... 47,48,49,54,56
G Ignition transformer ..........ccccceeeviiiiiieeeeens 45
GUIdE SNOE ... 37 IMPEllEr.....ccooie 44
H Indicator LED O, pump (red) .........cc.oe.... 10,63
Indicator LED 1, rotational direction (red) 10,63
Half-shell, hose reel ..................... 100,101,102 Indicator LED 2, operation (green) .......... 10,63
Handgun closed ...........ccccviiiiiiieciiiieee 58 Indicator LED 3, fuel (yellow) .................. 10,63
Handgun connection ............cccocvveeiniiineeennne. 52 Indicator LED 4, cleaning agent tank 1
Handgun COVer.........cccoevviiiiiiiiiiceeeee e 51  (YEllOW) i 10,63
Handgun is closed ..........ccccccviiiiiiiiinennnn 61 Indicator LED 5, motor (red)...........cceeev.. 10,63
Handgun is reopened with unit switched on ..62  Indicator LED 6, burner (red) .................. 10,63
Handgun services since initial operation ...... 90 Indicator LED 7, service (orange) ........... 10,63
Handgun SEerviCes ........cccccvvvvivieeeeeninnns 76,90 Indicator LED 8, scale inhibitor (yellow) ..10,63

Handgun switchings since initial operation... 77
Handgun switchings since the handgun

1<) 1Y/ (o1 75,90
Handle grip, fold open storage

COMPAItMENT ....eeeeiiieiiiiiieeee e 22
Handle, pressure and flow control

VaIVE ..o 24,33,36,39
Heating coil winding, external ....................... 47
Heating coil winding, internal ....................... 47
Heating coil with rating plate, continuous

flow heater........cccoeeeeee s 45
Heating coil, continuous flow heater ........ 54,56
High-pressure hose ..................... 7,9,51,54,56
High-pressure line to the connection piece 102
High-pressure nozzle .........c.ccccccccoo..... 7,54,56
High-pressure outlet (unpressurised) ..... 59,62
High-pressure outlet............ccccceeviiiiiieeeennnns 8
High-pressure outlet, operating pressure .....60

High-pressure outlet, switch-off pressure ....61
High-pressure pipe to the continuous flow

NEALET ..o 40,41
High-pressure seal...........ccccveeeiiiiiiiiieennenn, 37
High-pressure valve ...........ccccccceviiiiineeneenn. 57
Hinge, Unit COVEr ..., 23
Hose from float tank to the pump head ........ 56

Indicator LED 9, cleaning agent tank 2

(YEHOW) . 10,63
Indicator lights ..o 8,9
Inlet, continuous flow heater......................... 50
Inspection glass, flame monitoring system

(OPLIONAI) ... 45

Inspection glass, flame monitoring system ..48
Installing the air circuit on the outer jacket ... 94

Intake opening, burnerfan.............cccccceeees 43
Interference suppression filter................. 35,38
L

Label, scale inhibitor bottle ........................... 29
Latch, Unit COVET ......vviviiieiiiiieeeeeeee e, 45
Latch, unit COVEr ......vvivvviiiiiiieie e 7,23
Level sensor (optional) ..........cccevvveeeennnnns 31,32
Level sensor, cleaning agent tank 1

(OPLIONAI) ... 54,56
Level sensor, cleaning agent tank 2

(OPLIONAI) .. 32,54,56
Level sensor, fuel tank .............ccec...... 26,54,56
Level sensor, scale inhibitor tank ....... 27,54,56
Level, cleaning agenttank 1............cccveeeenn. 17
Level, cleaning agenttank 2............cccceeeeeen. 17
Level, fuel ..., 17
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9 Index

Lock nut, high pressure adjusting

SCIEW .ivviiniiniieieeeeeee e 95,96,97,98,104
Lock nut, low pressure adjusting

SCIEW ittt 95,96,97,98
Lock nut, stop sleeve, half-load ................... 57
Lock nut, threaded stud..............occcvvvieeeeennns 57
Locking clamp, "OFF" pressure switch ........ 39
Locking clamp, "ON" pressure switch.......... 39
Locking device block, unit cover.................. 24
Locking lever, rubber collar .................... 43,94
Locking screw, air flap.................coooe. 43,93
Low-pressure seal .......ccccceeeeeeeeeeennnnnnn. 34,37
Low-water protection and dry running
PrOTECLION ...vvvieeeiiiiiiiee e 42
Low-water protection ..........ccccevvvvivvrneeeennnnns 24
Lug, restraining cable ............ccccoiiiiieieennns 23
M

MagnetiC PiStON ........ccovviiirrrieeeeriiiiiieeeeeenns 41
Mains cable ........cooveveeiiiiiiiiiie e 8,9,15
Maintenance - operating liquids .................... 18
Measuring the water temperature.................. 93
Metering range, cleaning agent 1 ............ 10,17
Metering range, cleaning agent 2 ................. 10
Metering range, cleaning agent ................... 17
Metering valve, cleaning agent................ 10,17
Metering valve, scale inhibitor tank .............. 27
Metering via RFID (European version) ........ 28
Metering via tank (export version) ............... 27
Motor (air-cooled) ...........cccvvvereieiiiniinnnn. 33,34
Motor (water-cooled) .........ccevvveeeriiinnnnnn. 36,37
Motor bearing, front (A bearing) .............. 34,37
Motor bearing, rear (B bearing) ............... 34,37
Motor contactor (K1) .......ccccvvvveeenniiinnnn. 35,38
Motor housing with cooling coil (in water-
cooled MOotor ONly) ........eeeeevviiiiiiiieeeennnns 54,56

Motor protection contacts (K1) (closed)..60,62
Motor protection contacts (K1) (open) ....59,61

Motor retainer, LH .........coooveviiiiiieiieeene. 33,36
Motor retainer, RH .......coooviviiiiiiiiiieeenn, 33,36
Motor shaft .......covviveiiiiii e, 34,37
MOTOT ... 24
Moulded part, ball guide .............cccviieeiennns 41
N

Needle bearing on high-pressure hose ........ 51
Non-return valve (closed) .................. 59,61,62
Non-return valve (0Pen) ........ccccooecvvveeeeennnnns 60
Non-return valve ..........cccccceeeee s 57

@)

Oildrainplug .......ccooeeieiiiinnns 24,33,34,36,37
Oil level Sensor ........cccoeveeeiieeeninies 33,34,36,37
Oil refill container, pump ........... 24,33,34,36,37
Oll TESEIVOIN ..oveveeeeeeeeeee e 54,56
Ol SEAl e 34,37
OpeN tankK .....ccccociieiii e 56
Open unit cover and remove if necessary ...23
Open-ended spanner (SW 27) .....cceevveeeeen. 102
Operating hours ........cccccvvvvvveiieeeieeeieeeee, 74,89
Operating time of the burner since the

BUINEr SEIVICE ...uvieeeeeie e 78,90
Operating time of the pump since the pump
SBIVICE ittt eean 81,92
O-ring, hose/handgun seal ............cccvvevveeeeee. 51
Outer jacket (continuous flow heater) .......... 94
Outlet, continuous-flow heater ..................... 50
Overflow PISton .........ccccvvvvvviviieiiiieeeeeeeeeeeeeee, 57
Overflow valve (closed) .........coevveevveeneenn. 59,60
Overflow valve (closed) .........cccvvvvvvvvvevvennnen. 62
Overflow valve (0pen) .......ccccvvvvvvvvvvvrveenenenen. 61
P

Piston spring ... 34,37
PIStON e 34,37
Pliers, Circlip....cccccovvve 101
Plug coding ...cocevvvvviiiiiiiiiiiii 16
Plug for closing off the rinsing line during
suction operation ...........cccceeeenvinninnnniinninn. 56

Pressure and flow control valve function .. 57,58
Pressure and flow control valve using the

rotary CONtrol .........cccvvvvvvvveveeeeeeeiieeeeeeeenn, 52,58
Pressure and flow control valve, manually

usinghandle ..., 58
Pressure and flow control ............cccc........ 54,56
Pressure gauge (unpressurised) ............ 59,62
Pressure gauge hose................cccceeeee, 103
Pressure gauge........... 8,9,10,15,17,54,56,103
Pressure gauge, operating pressure............ 60
Pressure gauge, switch-off pressure ........... 61
Pressure line to the burner ...........cooo....... 43,93
Pressure line, from the safety block............. 50
Pressure pipe ..., 54,56
Pressure switch function............... 59,60,61,62
Pressure switch, "OFF" ................ 39,54,56,57
Pressure switch, "OFF" (closed) ....... 59,60,62
Pressure switch, "OFF" (open) ................... 61
Pressure switch, "ON" .................. 39,54,56,57
Pressure switch, "ON" (closed) .............. 59,62
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Pressure switch, "ON" (open) ................. 60,61
Pressure valve .........ccceevveeviieiiieiieeieeneenn. 34,37
Printed circuit board ..........cccccvvvvivnninen... 54,56
Printed circuit board, control panel.......... 15,16

Printed circuit board, motor distributor ....35,38
Program switch "Cold Water Operation”

POSItION ... 10,17
Program switch "Eco Mode" position ........... 10
Program switch "Eco Mode" position ........... 17
Program switch "Hot Water/

Steam Operation” position....................... 10,17
Program switch "OFF" position ............... 10,17
Program switCh .........ccccccvevveenenn. 8,9,10,15,17
Pump head SCrew .........ccoccvviveveeiiiiiiiieeeen, 39
Pumphead ......cccccevvvvvvviiiiiinnnnnn. 24,33,36,39
Pump is at a standstill ..............cceeeeeeee. 59,61
Pump is running ........ccccovviiiiiieeeeeiieeeeenn 60
Pump operation since initial operation ..... 83,92
Pump piston .......cccoevveeeeiieeee 57
PUMP SEIVICES .....uvvvveiiiieiiiiiiieieeeeeeeeee e 82,92
Pump startS Up.........eveeeeiiiiiiiiieie e 62
PUMP e 6,39
Pushhandle ..., 7
Q

Quitting Service mode. .............evvvveeeeenneee. 63,84
R

Rating plate ........ccccveeeeeiiiee 22
Read-write electronics ..........ccccceeviiivviennenn. 29
Rear bearing block, hose reel .................... 101
Recess for coding pin ........ccccceeeviiiivineeeenn. 16
Recess, hose reel locking device .................. 9
Reed switch, low-water protection .......... 40,41
Removing the fuel pump.......cccccceeviiiiiiinnnen. 44
Removing the hose reel .......... 99,100,101,102
Removing the pressure gauge ................... 103
Replacing the high-pressure hose ............... 99
Replacing the rotating union seal . 100,101,102
Restraining cable, unit cover........................ 23
Retaining clip, high-pressure hose ............... 99
Retaining clip, LH ....oooooiiiiee 103
Retaining clip, RH ... 103
Retaining screw, control panel ..................... 22
Retaining screw, fan cover, inner section ....44
Retaining screw, fuel pump ..........ccccoo.. 43,44
Retaining screw, ignition electrodes ............. 49
Retaining screw, impeller fan wheel ............. 44
Retaining screw, rear bearing block ........... 101
Retaining screw, swash plate ................. 34,37

Retaining screw, top storage compartment.. 22

Retaining screws, bearing block ................ 100
Retaining screws, half-shell ........................ 99
Retaining screws, top RFID unit .................. 28
Return hose to the fuel tank ........................ 93
Return to the fueltank ..........ccccccoeeeeeee, 43
RFID qUENY .o 66,85
RFID tag, underneath the label ................... 29
RINSING IIN€ ...ooevieiiiieieee 54,56
Rotary control for pressure and flow control

(2= 1Y TR 54,56
Rotary control handle ...........ccccccvvvveieeeen. 52
Rotary Control..........ccccooviiiiiiiiieiiiiiiiieeeeeee 7
Rotary Knob ..., 59,60,61,62
Rotatable spray lance ...........cccccooiiiiiiienennns 7
Rotating handle .........ccccooiiiiiiiiiiiiiee, 104
ROTOF e, 34,37
Rubber collar ..., 43
S

Safety block with low-water protection and
safety valve ... 54,56
Safety block with water strainer ................... 40
Safety blocK ........ccccvvviiiiiieiiennnnn. 40,41,42,104
Safety DOl .....ooveeeii 51
Safety 1atCh ......coooviii 51
Safety latch, softgrip easy-press handgun.....7
Safety valve .......ccccccvveeveeeviennnnnn. 24,40,42,104
Scale inhibitor bottle with RFID tag .............. 28
Scale inhibitor tank (RM 110/111) ...... 27,54,56
Scale inhibitor ..o 27,28,29
Screw plug with suction hose connection,
cleaning agenttank 2 ...........ccccccuunnnee 24,31,32
Screw plug, low-water protection ............ 40,41
Screw plug, pressure side ........ccccceeeeeveeeenn. 39
Screw plug, suction side ..........cccceeveeeveennnn. 39
SCrew, bUrner .......cooooeviiiie e, 45
Screw, continuous flow heater cover ........... 45
Screw, fan cover, inner section .................... 43
SCreWdrIVET ...ccveiiieeeeeeeeee e 23,103
SDS hose, from the high-pressure pump......40
SDS hose, to the safety block ................ 24,39
Seal, fuel tank cap ......cccvvveeviiiiiiiieecee 26
Seal, hose reel .......cccccvvvviiiiiiiiiiiiiiieeeeeeee, 101
Seal, scale inhibitor bottle .............cccccceeee. 28
Seal, scale inhibitor tank cap ............c.......... 27
Sealing ring, high-pressure seal................... 34
Selecting the service functions ............... 63,84
Self-service mode ..........cccccvvviviiiiiiiiiiiiinnnen. 21
Service functions with display ...................... 84

Service Manual 04.2008

Page 125/ 127



Index

HDS Middle Range / HDS Premium Range

9 Index

Service functions with LED display.............. 63
Service MOde .....cccuvvveeviiiiiiieciieee e, 63,84
Service POSItIoN ........c.evvveeieeeiiiiiieee e 25
Service switch (change setting).............. 63,84
Service switch and adjustment,

scale inhibitor metering..........cccooccvvvveeeennnne 15
Service switch and scale inhibitor

adjuStMENt ... 24
Service SWItCH .....ccuviviviiiii e 25,84
Shaft seal, motor shaft .........cccccevveveeenen.. 34,37
Sleeve with throttle bore ............cccvvvvveviennnee. 57
Softgrip easy-press handgun .................. 54,56
Softgrip easy-press handgun .................... 7,51
Solenoid valve, fuel pump ... 33,36,43,44,54,56
Solenoid valve, scale inhibitor ................. 54,56
Special TOOIS .......eevvvriiiiiiiiiiiiiiieiieeeeeee e 119
Spindle, half-load ............cccoviiiiiiiiiiiieiieene, 57
Spindle, pressure and flow control

ValVE ..o 95,96,97,98
Splashback, safety valve .............cccccoovnnnee. 24
Spray lance connection.............cccvevvveeeeeneen. 52
Spray lance holder, LH ............cccccvvvvvvveneeeen. 8,9
Spray lance holder, RH ..........ccccvvvvveveennenn.. 8,9
Spray lance .......cccccccvvviiiiiiiiiiiiieeeeeeee 54,56
Spraying angle 45° or 60 °, depending on the
UNIEEYPE i 49
SPING CUP -evveeiieeeeeiiiieee e 41
SPIHNG co oot 41,51
SPHNG coeie e 57
Spring, safety valve ..........cccccoiiiiiiiniiiinn, 41
] = 1 0] (N 34,37
Status displays........ccevveeeeiiiiiiieee e 18
Steam operation .........ccccccveviviiiiiiiiiiiieeee. 47
Stop sleeve, half-load ..............cevevveeeieeenennen. 57
Storage compartment, bottom.................... 8,22
Storage compartment, top.........ceevieieeiiieennns 22
Storage, dirt blaster...........ccccccvvvvviiiiiiiiennnen. 22
Storage, high-pressure hose.............c......... 8,9
Storage, mains cable ...........cccvvviviiiiieennnen. 8,9
Storage, operating instructions .................... 22
Storage, spare NOZzles .........cccvvvvvvevvveeeennnen. 22
Suction bridge with water connection...... 39,57
Suction hose with filter and non-return valve

(o] o)1 o] > ) SRR 56
SUCHION NOSE ..cvvieeeieee e 31,32
Suction hose, fuel ..., 93
Suction side, PUMP ....oeevveieiiiiiiieeeeees 34,37
SUCtion ValVe .........ooeveviieiiiiiiieeeis 34,37,57
Swash plate with thrust ball bearing ............. 34
Swash plate ... 37
Swivel castor with parking brake ................... 7
SWIVEl CaSLOr......uuuiiiiiiiiiiiiiiiiiiieieeeeeeeeee e 7

T
Tank inlet, fuel tank with prefilter................... 26
Technical Features ..........ccccceviiviiiiiieeieeeins 6
Technical specifications ...........ccccccccvvvvnnnnns 119
Temperature SENSOr ......ccoovvvevviieereeinnnnn 54,56
Temperature sensor, hot water outlet ........... 50
Template for numerical value displays ......... 13
Terminal strip ..., 15,35
Testing the Sensors .........cccocceevcvvvvnnnnnns 71,87
Testing the Service switch ...........cccceeennnnnns 70
Testing the Service switch ..........cccceeeennnnns 87
Testing the temperature sensor ............... 66,86
Testing the water temperature setting and
program SWitCh........ccccccvvvieneene... 67,68,69,86
The unit is switched on and the handgun

(0] 01T 1= To [ 60
Threaded stud, max. pressure adjustment...57
Throttle Pore .....occvveveeeiiiiiiieeeeeen, 59,60,61,62
Tightening torques...........cccoeececcivvvvvnnnnnnne, 120
Top REID unit ..o, 28,29
Top storage compartment ...........cccceeeeeveennnn, 23
Transporthandle ...........ccccooeiiiiiiiiiiieeeeeee, 7
Transport Wheel.........ccccccciiviiiiiiniiiiieeeeeeee, 7
TrAYS e 22
TrEAA ovveeee e 8,9
Trigger lever ........ooooveiiiiciccceee, 7,51
Troubleshooting .........cccceeeeeiciiiiniinnns 117,118
U

UNIt COVET oo 7,23
Unit is switched Off ..., 59
\

Valve ball ..o 51
Valve ball, safety valve........................... 40,41
Valve PIStON ......uviiiiieiiiiiiecee e 51
Valve SCIrEW ....cocvviiiiiieiie e, 34,37
Valve seat .....ooveveeeeeeeee s 57
Valve seat, safety valve .............cccovvveeennne 41
View from the front ..............ccoccc . 7
View from the rear (unit with hose reel)........... 9
View from the rear (unit without hose reel) .....8
View from the right, unit cover removed....... 24
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W

WaASKHET ..o 34,37
Water connection with fine water filter ......... 8,9
Water CONNECHION ........eevvvivviiieeieie e, 54
Water hose, suction Side .........ccoevvevvevennneenn. 39
Water hose, to the pump ..........oooeeeiiicinnnnns 24
Water inlet from the high-pressure pump ..... 41
Water inlet hoSe .........cveviiiiiiiiiiiieeeeee, 54
Waterinlet ........coooeeviiviiiiiie e, 30
Waterinlet .......ooooevveveeiiieiieeeeen 59,60,61,62
Water outlet, safety valve .............cccceennnnnns 41
Water StraiNer ........cocvveviiiiiee e, 40
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