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Design  and  function

Supplementary  heating  systems
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The  vehicle  interior  reaches  a  pleasant  temperature  and  the  misted  or  icy  windows  are  cleared  –  the  journey  can  begin.

A  water-based  supplementary  heating  system  is  integrated  into  the  vehicle's  cooling  and  heating  system  and  heats  the  coolant.  This  in  

turn  flows  through  the  vehicle's  heat  exchanger  and  heats  up  the  vehicle  interior.  Then  the  coolant  flows  into  the  engine  and  heats  

it  up  as  well.  A  pre-heated  engine  will  reach  its  operating  temperature  more  quickly  and  thereby  make  a  contribution  to  environmental  

protection.

Winter  driving  in  the  cold,  snow  and  ice  is  always  a  challenge  for  the  car  as  well  as  the  driver.  Is  there  anyone  who  would  not  prefer  a  

pleasantly  pre-heated  vehicle,  which  can  be  started  safely  and  straight  away,  and  where  the  windows  are  clear?

Note

This  self-study  program  describes  the  workings  and  application  of  water-based  supplementary  heating  systems  Thermo  Top  V  and  

Thermo  Top  Fleece  produced  by  Webasto.

A  supplementary  heating  system  in  the  car  is  an  effective  way  of  achieving  that.
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For  current  testing,  adjustment  and  repair  

instructions,  refer  to  the  relevant  service  
literature.

The  self-study  program  shows  the  design  

and  function  of  new  developments.

The  contents  will  not  be  updated.
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For  the  switch-on  and  switch-off  conditions  for  

supplementary  heating  systems  and  auxiliary  heaters,  

please  see  page  46.
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air  conditioning  system.  Auxiliary  heaters  can  be  used  when  

the  vehicle  is  stationary,  to  pre-heat  the  vehicle  interior  when  

the  engine  is  switched  off,  or  during  the  journey  (eg  during  the  

engine's  warm-up  phase).  If  the  auxiliary  heater  is  switched  

on  while  the  vehicle  is  stationary  and  the  engine  is  not  running,  

the  engine  may  also  be  pre-heated.

4

Depending  on  the  purpose  they  are  used  for,  supplementary  heating  systems  are  classified  as  supplementary  heating  systems  or  

auxiliary  heaters.

A  supplementary  heater  heats  the  coolant  while  the  engine  

is  running.  This  allows  the  engine  to  reach  its  operating  

temperature  more  quickly,  and  also  speeds  up  the  heating  of  

the  vehicle  interior.

Auxiliary  heaters  have  the  task  of  heating  the  vehicle  interior.

Auxiliary  heaters  heat  the  coolant,  which  in  turn  heats  the  air  in  

the  heat  exchanger.  The  heated  air  then  flows  into  the  

vehicle  interior  and  heats  it.

A  supplementary  heater  has  the  task  of  increasing  the  vehicle's  

heating  output  in  vehicles  with  a  high  degree  of  efficiency  and  

consequently  a  low  heat  output  (diesel  engines).

Unlike  supplementary  heating  systems,  auxiliary  heaters  

do  not  switch  on  automatically  when  the  engine  is  started.

Auxiliary  heaters  work  in  connection  with  the  heating/

The  supplementary  heater  switches  itself  on  and  off  

automatically  when  certain  conditions  are  met.
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Supplementary  heating  systems  in  vehicles  from  Volkswagen
Passenger  Cars
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eWhere  in  the  vehicle  are  supplementary  heating  systems  installed?
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Supplementary  heating  system

Fuel  tank

Separate  fuel  line
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Thermo  Top  Fleece  is  a  development  of  Thermo  Top  V  for  use  in  vehicles  with  diesel  engines.  It  differs  from  Thermo  

Top  V  only  in  terms  of  its  combustion  principle,  and  therefore  in  the  structure  of  the  related  components.

This  booklet  describes  the  water-based  supplementary  heating  systems  Thermo  Top  V  and  Thermo  Top  Fleece  

produced  by  Webasto.

The  installation  location  of  supplementary  heating  systems  depends  on  the  vehicle  type.  The  installation  location  for  

the  supplementary  heating  systems  described  in  this  booklet,  Thermo  Top  V  and  Thermo  Top  Fleece,  is  on  the  front  

right  behind  the  headlight.  Connection  to  the  fuel  supply  system  is  by  means  of  a  separate  line  to  the  fuel  tank.

The  supplementary  heating  system  Thermo  Top  V  will  be  described  first.  The  subsequent  description  of  Thermo  Top  

Fleece  will  then  describe  the  specific  ways  in  which  Thermo  Top  Fleece  differs  from  Thermo  Top  V.

5

Since  mid-November  2010,  the  Thermo  Top  V  supplementary  heating  system  is  installed  only  in  vehicles  with  petrol  

engines.

Passenger  cars  from  the  Volkswagen  Group  contain  water-based  supplementary  heating  systems.
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Option  1  -  automatically,  via  the  multi-function  display

The  following  overview  illustrates  operation  in  simplified  form  using  a  supplementary  heating  system  in  a  Passat  

with  Climatronic  as  an  example.

The  auxiliary  heater  can  be  switched  on  in  three  different  ways:

Option  3  -  manually,  via  the  remote  control

6

Option  2  -  manually,  via  the  instant  heat  button
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Operation  of  supplementary  heating  systems
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Auxiliary  heater

Multi-function  display  in  the  dash  

panel  insert
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Once  the  auxiliary  heater  menu  option  has  been  selected,  programming  of  the  starting  times  can  begin.  For  more  

information,  see  page  11.

The  instant  heat  button  E537  in  the  operating  unit  of  

the  heating/air  conditioning  system  can  be  used  to  

switch  the  auxiliary  heater  on  or  off  directly.

If  the  auxiliary  heater  was  switched  on  via  the  instant  

heat  button,  the  heating  will  run  for  a  set  duration  

(duration  =  operating  time).  The  heater  can,  however,  

be  switched  off  at  any  time  by  pressing  the  instant  

heat  button  again  before  the  set  time  has  elapsed.

Depending  on  the  pre-set  mode,  the  instant  heat  

button  will  activate  either  the  auxiliary  heating  or  the  

auxiliary  ventilation.

If  the  heater  is  not  switched  off  by  means  of  the  

instant  heat  button,  it  will  switch  itself  off  

automatically  when  the  set  time  has  elapsed.

The  auxiliary  heater  menu  is  selected  with  button  A  and  rocker  switch  B  in  the  windscreen  wiper  lever  or,  in  vehicles  

with  a  multi-function  steering  wheel,  by  means  of  the  arrow  buttons.  The  "OK"  button  is  used  to  confirm  the  

selected  menu  option  or  entry.
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Auxiliary  heater
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Starting  time  3

22.5  °C
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Option  1  -  automatically,  via  the  multi-function  display

Option  2  -  manually,  via  the  instant  heat  button
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Option  3  -  manually,  via  the  remote  control
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Operation  of  supplementary  heating  systems
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3.  Status  of  the  remote  connection

The  display  can  be  static  or  flashing.  It  can  also  vary  

in  terms  of  color  and  flashing  frequency.

The  auxiliary  heater  can  be  activated  and  

deactivated  by  pushing  the  "ON"  and  "OFF"  buttons  

on  the  T91  remote  control.  Depending  on  the  pre-set  

mode,  the  "ON"  button  will  activate  either  the  

auxiliary  heater  or  auxiliary  ventilation.

When  the  corresponding  button  is  pressed,  feedback  

is  always  provided  by  the  indicator  lamp  (LED  =  light-

emitting  diode).

To  distinguish  between  different  types  of  information,  the  indicator  lamp  lights  up  or  flashes  in  different  colors,  for  

different  lengths  of  time,  and  at  different  frequencies  (flash  codes).  These  flash  codes  are  listed  in  the  table  on  

page  9.

More  information  is  available  in  the  owner's  manual.

If  the  indicator  lamp  in  the  remote  control  shows  that  

the  charge  level  of  the  battery  is  "low"  or  "empty",  the  

battery  has  to  be  replaced.
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1.  The  auxiliary  heater  was  operated  as  the  driver  required

(Was  the  auxiliary  heater  switched  on  or  off?)

2.  Charge  level  of  the  battery  and

The  indicator  lamp  (LED)  can  provide  the  following  information.
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Lights  up  red  for  2  s.

Not  OK

Flashes  slowly  in  green  for  2  s.

OK

Flashes  quickly  in  orange  for  5  s.

Not  OK

OK

Remains

Lights  up  orange  for  2  s  and  then  green.

OK

ON

switched  on2)

Empty

Remote  

control

Remains

Empty

ON

Remains  

switched  off

Low

OFF

Switched  on

switched  off2)

Remains  

switched  off

switched  off3)

Lights  up  orange  for  2  s,  then  flashes  quickly  in  green.

ON

OK

switched  on OK

Not  OK

OFF
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OK

Remains  

switched  off3)

ON

Low

Remote

Lights  up  orange  for  2  s  and  then  red.
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Remains  
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Switched  off

Low

OFF

Auxiliary  
heater

Remains

Remains

Lights  up  orange  for  2  s,  then  flashes  slowly  in  red.

Flashes  slowly  in  red  for  2  s.

connection

Lights  up  orange  for  2  s,  then  flashes  slowly  in  green.
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Not  OK

Low
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Meaning

Button  Indicator  Lamp  Display
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Possible  reasons:  the  fuel  tank  is  almost  empty,  the  vehicle  battery  voltage  is  too  low,  or  there  is  a  fault.

2)  The  remote  control  is  out  of  range  of  the  car.
1)  Remote  control

3)  Auxiliary  heater  is  disabled.
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,

i

l

o

r

c i

o

a

r

t

v

g

e

e

m

g
s

o

e

t

k

s

e

e
c

c

g
t

.

d

p

o

l

t

p
y b

h

G

t

c

s

e

n

t

Machine Translated by Google



t

d

,

b

it

o

m

u

.

s

o

p

ow

g

p

t

d

s

s

n

y

l

c

l

V

e

n

g

w

k

h

v d
i

t

w

t

e

V

Remote  control  receiver  for  auxiliary  coolant  heater  R149
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Example  -  Passat  2011
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The  radio  signal  from  the  remote  control  is  received  by  the  aerial  for  the  auxiliary  heater,  amplified  by  an  aerial  

amplifier  and  sent  on  to  the  radio  receiver.  The  radio  receiver  is  connected  to  the  auxiliary  heater  control  unit  

J364  via  an  internal  Webasto  data  bus.  The  control  unit  switches  the  auxiliary  heater  on.

Passat  estate

The  aerial  for  the  auxiliary  heater  is  located  on  the  rear  left  side  window,  and  the  radio  receiver  is  installed  in  the  

luggage  compartment  on  the  right.

10

The  aerial  for  the  auxiliary  heater  is  located  on  the  rear  window,  and  the  radio  receiver  is  installed  in  the  luggage  

compartment  on  the  right.

Passat  saloon

The  installation  positions  of  the  aerial  for  the  auxiliary  heater  and  of  the  radio  receiver  depend  on  the  vehicle.
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Operation  of  supplementary  heating  systems
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Aerial  for  auxiliary  
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Internal  Webasto  data  bus

Auxiliary  heater  with  
control  unit Remote  control  receiver

Auxiliary  heater  with  
control  unit

Internal  Webasto  data  bus

S502_043

Remote  control

Remote  control  receiver

Aerial  for  auxiliary  
heater
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The  fan  starts  at  set  time,  regardless  of  the  outside  temperature  

and  the  temperature  in  the  vehicle  interior.

When  "fan"  mode  is  set,  auxiliary  ventilation  mode  is  activated.

You  can  program  three  starting  times  that  are  activated  

without  a  day  of  the  week  being  specified,  or  on  any  day  of  

the  week.  The  starting  times  apply  only  once.  If  required,  the  

starting  times  must  be  reactivated  again.

When  the  duration  menu  option  has  been  selected,  it  is  possible  

to  set  how  long  the  auxiliary  heater  should  run.  The  maximum  

possible  time  is  up  to  60  minutes.

In  auxiliary  ventilation  mode  only  the  fresh  air  blower  runs;  it  

conveys  fresh  air  into  the  vehicle  interior  for  the  pre-selected  

time.
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Mode
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Programming  of  auxiliary  heater

r

o

n

i

p

f

s

g

C

r

a
o

n

o

h
l

e

c

ih

o
n

i

t

v

t

d

i

Machine Translated by Google



y

n

a

e

A

m

n

a

r

e

e

n

m

A
ny

l

c
g

a

r

.

d

It  is  operated  as  a  supplementary  heater  or  as  an  auxiliary  

heater.  The  mixture  of  fuel  and  air  is  created  by  a  venturi  nozzle.

A  version  of  the  supplementary  heating  system  Thermo  

Top  V  is  available  for  petrol  vehicles  and,  up  until  November  

2010,  there  was  a  version  for  diesel  vehicles.
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Partial  load
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Weight

Manufacturer

Without  recirculation  pump  and  vehicle  blower  –  partial  load

12  V

Diesel:  0.30  l/h

Permitted  operating  pressure  in  coolant  circuit
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Operating  voltage  range

5,000  W

Without  recirculation  pump  and  vehicle  blower  –  full  load

Power  supply

Heat  output:

Rated  voltage

Full  load

Electrical  power  consumption:

18  W

Petrol:  0.67  l/h  
Petrol:  0.34  l/h

S502_035

Undervoltage  shut-off

2,500  W

<  11.3  V  after  more  than  250  s

Fuel  consumption:

From  starter  battery  or,  if  available,  2nd  battery

2.9  kg

0.4  …  2.5  bar

Partial  load

26  W

Petrol  (including  E10),  diesel  (in  line  with  DIN  EN  590)

Diesel:  0.59  l/h
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Exhaust  silencer

Supplementary  heating  

system  Thermo  Top  V

Coolant  feed  line  to  

circulation  pump  V55

Coolant  discharge  

from  supplementary  

heating  system

Exhaust  pipe

Intake  silencer Ancillary  bracket

Circulation  pump  V55

Electrical  connecting  line  for  

circulation  pump  V55
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Exhaust  gas  is  fed  through  a  short  exhaust  pipe  to  a  silencer.

Next  to  electrical  connections,  the  supplementary  heating  system  also  has  connections  for  the  fuel  inlet  line,  the  

air  supply,  the  coolant  feed  line,  the  coolant  return  line  and  the  exhaust  pipe.

The  combustion  air  for  the  supplementary  heating  system  is  intaken  via  the  intake  silencer.

The  supplementary  heating  system  is  attached  to  the  body  by  means  of  the  ancillary  bracket.
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The  illustration  shows  the  petrol  variant  of  the  

Thermo  Top  V  supplementary  heating  system.

This  assembly  overview  shows  the  individual  parts  

and  sub-assemblies  of  the  Thermo  Top  V  

supplementary  heating  system.  The  parts  are  shown  

in  their  respective  assembly  location.
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mid-November  2010,  diesel)  and  air.
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The  second  part  of  the  intake  air  is  fed  directly  into  the  combustion  

chamber  and  assists  in  the  combustion  of

The  glow  plug  with  flame  monitor  Q8  is  located  directly  

before  the  outlet  of  the  venturi  nozzle  in  the  combustion  

chamber.  It  ignites  the  mixture.

the  heat  generated  by  the  combustion  of  the  mixture  through  

the  interior  wall  of  the  heat  exchanger.

The  air  required  for  combustion  is  drawn  in  through  combustion  

air  blower  V6.  Some  of  the  intake  air  is  fed  directly  into  the  

venturi  nozzle.  The  suction  effect  of  the  air  carries  the  fuel  along  

and  vaporises  it.  The  mixture  is  then  fed  into  the  combustion  

chamber.

coolant  connection  outlet.

The  heated  coolant  enters  the  coolant  circuit  via  the

The  supplementary  heating  system  goes  supplied  with  fuel  via  

the  fuel  inlet.  The  fuel  inlet  extends  to  the  venturi  nozzle.

The  coolant  enters  the  double-walled  heat  exchanger  via  the  

coolant  connection  inlet.  The  coolant  absorbs

17

the  mixture.

u

y

r

g

s

s

e

o

g

s

e

A

n
e

o

l

f

i

t

o

g

r

a

o

e

l

n

p

r

e

h

h

s

d

.e
s

t

s

t

C

i

d

c

w

o

r

i

a

p f

y

Machine Translated by Google



p

v

i

i

a

o

o

o

g

e

e

t

t

s

u

g

A

p

t

t

o

n

g

c

e

t

r

it

,

u

m

r

o

V

r

p

k

p

k

o b

a

o

o

r

i

s

a

d

o

r

a

e

e

c

r

l

c

i

y

b

h

,

u

G

Combustion  air  blower  V6  and  the  housing  form  one  component  

that  cannot  be  taken  apart.

The  fan  wheel  is  integrated  in  the  upper  part  of  the  housing  

of  the  combustion  air  blower  V6.  It  draws  in  the  air  required  

for  combustion  and  feeds  it  into  the  venturi  nozzle  and  then  

to  the  combustion  chamber.

The  fan  wheel  of  the  combustion  air  blower  is  driven

The  burner  insert  with  venturi  nozzle  is  installed  in  the  heat  

exchanger.
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by  a  motor.  The  drive  motor  is  installed  in  the  housing  under  

the  blower  in  a  protected  position.
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(PTC  =  positive  temperature  coefficient)

combustion  chamber  A  Q8  glow  plug  with  flame  monitor  is  

plugged  into  the  venturi  nozzle  with  electrical  wiring  in  

such  a  way  that  the  plug  protrudes  into  the  combustion  chamber  

just  ahead  of  the  outlet  of  the  venturi  nozzle.  The  glow  plug  is  

kept  in  its  installation  position  by  means  of  a  retaining  

clip.  A  plate  with  integrated  fuel  inlet  line  is  positioned  on  two  

pins  secured  to  the  combustion  chamber.  The  plate  is  

secured  by  means  of  a  retaining  plate  and  two  securing  

clips.

The  diesel  variant  version  contains  an  additional  fuel

The  diesel  variant  has  been  replaced  by  the  enhanced  

supplementary  heating  system  Thermo  Top  Fleece.  Since  mid-

November  2010  it  is  no  longer  installed  in  Volkswagen  

passenger  cars.
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shut-off  valve  N109  and  a  fuel  pre-heating  heater  element  

Z66.  This  heating  element  is  a  PTC  heating  element.

The  ceramic  venturi  nozzle  is  installed  in  front  of  the
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The  burner  insert  with  venturi  nozzle  and  glow  plug  with  flame  monitor  Q8  form  a  single  unit  that  can  only  be  
replaced  as  one.
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The  flow  speed  must  increase  where  the  pipe  narrows,  as  just  

as  much  liquid  leaves  the  end  of  the  pipe  as  flows  in  at  the  

front.

1822).
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The  Thermo  Top  V  supplementary  heating  system  takes  

advantage  of  exactly  this  effect.

Due  to  the  venturi  nozzle,  the  intake  combustion  air  is  

accelerated  to  a  speed  of  around  50  m/s.  There  is  no  felt  

element  or  filter  that  first  needs  to  be  moistened.

The  supplementary  heating  system  reaches  its  

operating  temperature  faster.

The  letter  V  in  the  name  "Thermo  Top  V"  refers  to  the  fact  that  

a  venturi  nozzle  is  used  in  the  supplementary  heating  system.  

The  function  of  the  venturi  nozzle  is  based  on  a  simple  

physical  principle  discovered  by  Italian  physicist  Giovanni  

Battista  Venturi  (1746–

When  a  liquid  flows  through  a  tapering  pipe,  the  rule  is  that  the  

liquid  moves  fastest  at  the  narrowest  point,  and  the  static  

pressure  is  lowest  at  that  point  as  well.

If  an  additional  pipe  is  connected  at  the  narrowest  point  of  

the  pipe,  the  fast-streaming  medium  (...  the  intake  air  in  this  

case)  will  carry  along  a  second  medium  (...  the  fuel  in  

this  case)  from  the  connected  pipe  because  the  pressure  is  

lowest  at  this  point.  A  mixture  of  both  media  now  flows  

through  the  original  pipe.
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starting  phase  and  the  heating  phase.

Later,  during  the  heating  phase,  after  the  glow  plug  has  been  

switched  off,  the  mixture  continues  to  burn  unaided.

The  venturi  nozzle  generates  a  suction  effect  when  

channeling  the  intake  combustion  air.  This  supports  the  

vaporization  of  the  fuel.  In  addition,  the  intake  combustion  

air  is  forced  to  rotate,  which  optimizes  mixture  formation.
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In  the  starting  phase,  the  glow  plug  ignites  the  mixture  formed  

in  the  venturi  nozzle  in  the  area  around  the

glow  plug  and  in  the  adjacent  combustion  chamber.

Glow  plug  with  flame  monitor  Q8  is  activated  

immediately  after  the  supplementary  heating  system  is  

switched  on,  and  is  supplied  with  current  for  approx.  90  

seconds  so  it  can  pre-glow.  Then  it  is  switched  off.  After  

the  starting  phase,  the  glow  plug  adopts  the  function  of  flame  

monitor.

Mixture  combustion  can  be  broken  down  into  the
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The  heat  exchanger  consists  of  a  double-walled  housing  made  from  aluminum  die  casting.  The  inflowing  coolant  

is  heated  in  the  hollow  space  between  the  inner  and  outer  walls  of  the  heat  exchanger.  The  ribbing  on  the  inner  

wall  ensures  the  optimal  absorption  and  transfer  of  the  combustion  heat.
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Temperature  sensor  G18

Inner  housing  wall,  ribbed,  
heated  by  combustion  heat
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S502_067

p

s

m

w

r
w

.

e

e

o

d

i

A

o

g

n
i

c
t

y

r

V

G

y

t

s

A

t

n

m

t

e

g

l

e

i

i

t

au

p

og

Heat  exchanger

ac

e

r

e

a

pr

e

n

e

p

b

i

i  r

u
o

n

o

p

c

al
r

r

t

r

s

i

p

t

C

i

A

p

g

e

a

c

o

c

c

e

a

l

i

h

i

u

o

a

o

h

e

e

it

f

o

g

e

n

r

b

a

o

t

l

p

o

r

.

w

s

Machine Translated by Google



s

e

k
r

e

p

r

t

g

r

a

A

y

e

l

e

u
ow

r

o

o

c

o

e

e

o

e

d

n

y

i

r

k

p

g

p

r

l

c

o

t

e

e

c

r

i

t

e

,

. n

o

o

n

t
w

w

y
d

y
u

h

b

23

The  combustion  heat  is  transferred  from  the  inner  housing  of  the  heat  exchanger  to  the  inflowing  coolant.  The  

heated  coolant  is  guided  to  the  heating/air  conditioning  system  via  the  coolant  circuit  with  the  aid  of  circulation  

pump  V55,  and  the  vehicle  interior  is  heated.

Temperature  sensor  G18  and  overheating  sensor  G189  are  installed  in  the  housing  of  the  heat  exchanger.  The  

signals  from  both  sensors  are  processed  by  supplementary  heating  system  control  unit  J364.
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How  it  works
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Temperature  sensor  G18

From  coolant  circuit

For  a  detailed  description  of  controlling  the  
supplementary  heating  system,  see  the  chapter  
on  heating  management  starting  on  page  42.

Combustion  heat  at  the  inner  

housing  wall.
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To  coolant  circuit

Overheating  sensor
G189
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The  absorbent  mat  in  this  heating  system  is  a  flat  sheet  

consisting  of  individual  metallic  fibers  that  are  arranged  at  

random.

The  Thermo  Top  Fleece  supplementary  heating  system  was  

developed  from  the  Thermo  Top  V  and  Thermo  Top  C  

supplementary  heating  systems  (see  SSP  416)  and  uses  an  

absorbent  mat  in  the  burner  insert.

Thermo  Top  Fleece  combines  the  best  features  of  both  

supplementary  heating  systems.
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Operating  voltage  range

Without  recirculation  pump  and  vehicle  blower  –  partial  load

Partial  load

Weight

From  starter  battery  or,  if  available,  2nd  battery

Without  recirculation  pump  and  vehicle  blower  –  full  load

Webasto

Diesel:  0.59  l/h

Full  load

Diesel  (in  line  with  DIN  EN  590)

Diesel:  0.30  l/h

S502_044

Manufacturer

Rated  voltage

0.4  …  2.5  bar

18  W

<  11.3  V  after  more  than  250  sUndervoltage  shut-off

26  W

Power  supply

Heat  output:

Electrical  power  consumption:

Full  load

Permitted  operating  pressure  in  coolant  circuit

2.9  kg

5,000  W

2,500  W

Fuel

Fuel  consumption:

Partial  load

10.5 ...  15  V m
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Coolant  feed  line  to  

circulation  pump  V55

Intake  silencer

Electrical  connecting  line  for  

circulation  pump  V55

Exhaust  silencer

S502_019

Coolant  discharge  

from  supplementary  

heating  system

Ancillary  bracket

Exhaust  pipe

Supplementary  heating  

system  Thermo  Top  Fleece

Circulation  pump  V55
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•  the  air  supply  with  air  intake  silencer
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The  following  features  of  the  outer  structure  of  the  Thermo  Top  Fleece  supplementary  heating  system  are  identical  

to  those  of  the  Thermo  Top  V  supplementary  heating  system,  for  example:

•  the  connections  for  the  fuel  inlet  line

•  the  coolant  feed  and  return  lines

It  is  the  inner  structure  that  differs  from  the  Thermo  Top  V  supplementary  heating  system.

•  the  ancillary  bracket  for  connection  to  the  body

•  the  exhausted  pipe  with  silencer
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-  Burner  insert  with  absorbent  mat

-  Combustion  air  blower  V6

(The  shape  of  the  component  

is  identical,  but  the  control  software  

is  different.)

This  assembly  overview  shows  the  individual  parts  and  

sub-assemblies  of  the  Thermo  Top  Fleece  

supplementary  heating  system.  The  parts  are  shown  in  

their  respective  assembly  location.  The  following  parts  

(outlined  in  yellow)  are  different  from  the  Thermo  Top  V  

supplementary  heating  system:

26

-  Supplementary  heating  system  control  unit  J364

-  Glow  plug  with  flame  monitor  Q8
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Cover

Seal

Connector  for  sensors  G18  and  G189

15

Combustion  air  blower  V6

Sealing  rings

Securing  bolt

12

18

Overheating  sensor  G189

Burner  insert  with  absorbent  mat

4

16

Support  plate

Supplementary  heating  system  control  unit  J364

Coolant  connection  -  inflow

2

S502_080

11

Securing  bolts

14

1

10 Coolant  connection  -  discharge

13

Heat  exchanger

20

Cover  for  supplementary  heating  system  control  unit

Soundproofing  disc

Glow  plug  with  flame  monitor  Q8

Cover  cap

9

21

Lateral  cover

7

3

8

Securing  bolt6
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5

Temperature  sensor  G18

Retaining  spring
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From  mid-November  2010,  only  the  Thermo  Top  Fleece  supplementary  heating  system  from  Webasto  is  used  in  

vehicles  with  diesel  engines.  Unlike  the  Thermo  Top  V  supplementary  heating  system,  the  new  supplementary  

heating  system  has  a  burner  insert  with  an  absorbent  mat.  There  are  no  changes  to  the  operation,  installation  

location  or  functions.  The  Thermo  Top  V  supplementary  heating  system  will  continue  to  be  installed  in  vehicles  with  

petrol  engines.
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system  control  unit  J364

Fuel  inlet  line

Supplementary  heating
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blower  drive  motor
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Coolant  connection  -  inflow

Overheating  sensor  G189

Outer  wall  of  heat  

exchanger
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chamber

Temperature  sensor  G18

Combustion  tube

Inner  wall  of  heat  exchanger
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The  heated  coolant  enters  the  coolant  circuit  via  the

The  fuel  fed  to  the  absorbent  mat  evaporates  across  the  entire  

surface  of  the  mat.  A  combustible  fuel/air  mixture  is  formed  in  

combination  with  the  combustion  air  which  is  supplied.  The  

mixture  is  ignited  by  glow  plug  with  flame  monitor  Q8.  During  

the  heating  phase,  no  current  is  applied  to  the  glow  plug  

by  the  control  unit.  The  mat  is  hot  enough  to  evaporate  the  

fuel.  The  glow  plug's  temperature-dependent  resistance  is  

therefore  used  as  a  flame  monitor  during  the  heating  

phase.

The  supplementary  heating  system  is  supplied  with  fuel  via  the  fuel  inlet.  The  fuel  inlet  extends  to  the  absorbent  mat.  The  air  required  

for  combustion  is  drawn  through  combustion  air  blower  V6.  The  air  is  guided  to  the  absorbent  mat  via  the  openings  in  the  

burner  insert  and  then  into  the  combustion  chamber  through  the  openings  in  the  combustion  chamber  designed  for  the  intake  of  

combustion  air.

The  coolant  enters  the  double-walled  heat  exchanger  via  the  

coolant  connection  inlet.  The  coolant  absorbs
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the  heat  generated  by  the  combustion  of  the  mixture  through  

the  interior  wall  of  the  heat  exchanger.

coolant  connection  outlet.
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The  supplementary  heating  system  control  unit  J364  is  connected  directly  below  the  drive  motor.

In  terms  of  basic  structure,  it  is  the  same  as  the  combustion  air  blower  of  the  Thermo  Top  V  supplementary  heating  

system.  The  geometry  of  the  exhaust  channel  was  modified  for  the  new  burner  insert  with  absorbent  mat.

Combustion  air  blower  V6  and  the  housing  form  one  component  which  cannot  be  taken  apart.

The  fan  wheel  of  the  combustion  air  blower  is  driven  by  a  motor,  in  the  same  way  as  it  is  in  the  Thermo  Top  V  

supplementary  heating  system.  The  installation  position  of  the  drive  motor  is  identical  to  that  of  the  Thermo  Top  V  

supplementary  heating  system.
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Heat  exchanger  with  combustion  insert

-  Combustion  tube

The  burner  insert  with  absorbent  mat  is  installed  in  the

-  Glow  plug  with  flame  monitor  Q8

-  Electrical  wiring
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-  Combustion  chamber

-  Fuel  inlet  line

version.

The  burner  insert  with  absorbent  mat  and  the  glow  plug  with  flame  

monitor  form  a  single  unit  that  can  only  be  replaced  in  its  entirety.

heat  exchanger  This  burner  insert  is  only  available  for  the  

supplementary  heating  system  for  the  diesel

The  burner  insert  with  absorbent  mat  has  the  following  

main  components:
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The  distinctive  feature  of  the  burner  insert  with

absorbent  mat  in  the  Thermo  Top  Fleece  

supplementary  heating  system  is  the  absorbent  metal  

mat.  The  inflowing  fuel  spreads  evenly  across  the  

entire  surface  of  the  metal  mat  and  thereby  creates  

an  enlarged  surface.  The  metal  mat  is  secured  in  

position  by  means  of  a  retaining  plate.
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Combustion  tube

Glow  plug  with  flame  
monitor  Q8

Cera  disc

Absorbent  metal  mat

Combustion  chamber
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The  air  required  for  the  mixture  is  intaken  via  the  V6  combustion  air  blower  and  is  fed  into  the  burner  insert  via  the  air  intakes  for  primary  

air.  Here  the  fuel  vapors  mix  with  the  primary  air,  and  a  combustible  fuel/air  mixture  is  formed.

The  fuel  reaches  the  ring-shaped  cera  disc  (paper  fleece)  via  the  fuel  inlet  line.  This  cera  disc  pre-distributes  the  inflowing  fuel.  The  

pre-distributed  fuel  then  spreads  evenly  onto  the  large  surface  of  the  absorbent  metal  mat  and  evaporates  there.
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The  burner  insert  with  absorbent  mat  and  the  glow  plug  

with  flame  monitor  Q8  form  a  single  unit  that  can  only  be  

replaced  as  one.

When  the  retaining  spring  and  retaining  plate  have  been  removed,  the  glow  plug  with  flame  monitor  Q8  can  be  

pulled  out  of  the  burner  insert.

The  glow  plug  has  a  square  cross-section  and  a  

notch.  This  notch  is  designed  for  attaching  the  

securing  elements.

The  glow  plug  with  flame  monitor  Q8  is  inserted  

laterally  in  the  burner  insert  and  fixed  in  a  defined  

position  by  means  of  securing  elements.  The  securing  

elements  consist  of  one  retaining  plate  and  one  

retaining  spring.
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Current  is  applied  to  the  glow  plug  with  flame  monitor  Q8,  and  

the  air  conveyed  by  the  combustion  air  blower  flows  in.

Fuel  supply  and  pre-distribution

The  current  is  removed  from  the  glow  plug.

Fuel  distribution  and  evaporation

The  combustion  process  is  controlled  by  the  supplementary  heating  system  control  unit  J364.  It  is  divided  into  three  phases.

The  supplementary  heating  system  is  switched  on.

evaporates.  The  evaporated  fuel  mixes  with  the  primary  

air.
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Stable  combustion  process

Starting  the  supplementary  heating  system

The  fuel  enters  the  absorbent  metal  mat  and

The  combustion  phase  is  active.  The  flame  spreads  to  the  

combustion  chamber  and  the  combustion  tube.

The  glow  plug  ignites  the  fuel/air  mixture.

Combustion  phase

The  flame  is  burning  stably.  The  glow  plug  is  switched  off  and  is  

monitoring  the  combustion  process.

The  quantity  of  fuel  conveyed  by  metering  pump  V54  is  pre-

distributed  in  the  cera  disc.  Combustion  air  blower  V6  is  

active.

Ignition  phase
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Once  the  starting  phase  is  complete,  combustion  runs  at  full  load,  and  further  load  management  (combustion  operation,  full  load,  

partial  load  and  control  pause)  is  performed  on  the  basis  of  the  following  thresholds  in  coolant  temperature.

-  Burning  out

36

During  burning  out,  the  combustion  air  blower  is  shut  down.  At  the  same  time,  the  glow  plug  is  activated  to  burn  the  fuel  remaining  in  

the  absorbent  mat.

During  the  starting  phase  and/or  during  the  run  on  phase,  the  reference  resistance  of  

the  glow  plug  with  flame  monitor  Q8  is  automatically  re-identified  at  regular  

intervals  depending  on  the  device  in  order  to  compensate  for  age-related  

changes.

Auxiliary  heater

Change  from  full  load  to  partial  load:  approx.  82°C

The  run-on  phase  is  divided  into  two  parts:

Change  from  full  load  to  partial  load:  approx.  84°C

Change  from  partial  load  to  control  pause:  approx.  88°C

-  Cooling

During  cooling,  the  combustion  air  blower  is  restarted  specifically  in  order  to  cool  the  components  in  a  pre-determined  fashion.

Supplementary  heater

Change  from  partial  load  to  control  pause:  approx.  88°C

When  the  supplementary  heating  system  is  switched  off,  glow  plug  with  flame  monitor  Q8  continues  to  glow  for  a  short  while  in  order  

to  burn  any  combustion  residues.  Combustion  air  blower  V6  and  circulation  pump  V55  are  active.  When  the  supplementary  heating  

system  is  switched  off,  metering  pump  V54  is  also  switched  off.
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Type  DP42  for  Thermo  Top  Fleece
Metering  pump  V54

DP40,  DP41  and  DP42  are  the  component  
names  assigned  by  the  pump  manufacturer.

Metering  pump  V54  may  only  be  replaced  by  a  metering  
pump  of  the  same  type.

S502_023Fuel  tank

Supplementary  heating  
system  Thermo  Top  Fleece
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•  DP41  for  Thermo  Top  V  –  diesel  version

•  DP40  for  Thermo  Top  V  –  petrol  version

The  fuel  is  conveyed  from  the  fuel  tank  to  the  supplementary  heating  system  through  a  separate  line  by  means  of  a  

metering  pump  V54.
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•  DP42  for  Thermo  Top  Fleece

Metering  pump  V54  is  available  in  three  different  types:

The  fuel  systems  of  the  Thermo  Top  V  and  Thermo  Top  Fleece  supplementary  heating  systems  are  essentially  

structured  in  the  same  way.  The  difference  lies  in  the  type  of  metering  pump  V54  used.
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When  current  is  supplied  to  the  solenoid,  the  piston  is  

moved  against  the  return  spring.  The  resulting  

pressure  causes  the  valve  ball  to  block  fuel  entry.  The  

fuel  in  front  of  the  piston  is  conveyed  past  the  piston  

and  into  the  space  behind  the  piston.

Metering  pump  DP42  is  used  here  to  illustrate  how  

metering  pump  V54  works.

When  current  is  no  longer  supplied  to  the  solenoid,  

the  return  spring  pushes  the  piston  back  to  its  original  

position.  This  process  conveys  the  fuel  on  to  

the  supplementary  heating  system.  At  the  same  

time,  a  vacuum  is  created  on  the  valve  ball,  and  this  

vacuum  in  turn  draws  new  fuel  into  the  metering  pump.
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Metering  pumps  DP40,  DP41  and  DP42  may  not  be  
substituted  for  one  another.
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Metering  pump  DP40

Metering  pump  DP41  is  installed  in  the  Thermo  Top  V  

supplementary  heating  systems  of  the  diesel  version  with  

shut-off  valve  N109.

DP41  allows  intentional  leakage  through  stamped  O-rings  in  

order  to  reduce  the  pressure  between  the  metering  pump  

and  fuel  shut-off  valve  N109.  From  the  outside,  the  metering  

pumps  can  be  distinguished  by  the  different  colors  of  the  plastic  

caps  for  the  fuel  reservoir.  The  plastic  cap  for  metering  pump  

DP40  is  black,  while  that  for  DP41  is  grey.

Metering  pump  DP41

Metering  pump  DP40  is  installed  in  Thermo  Top  V  

supplementary  heating  systems  of  the  petrol  version.

It  is  also  suitable  for  use  in  the  diesel  version  of  Thermo  

Top  V,  but  only  in  the  type  without  fuel  shut-off  valve  N109.

Metering  pump  DP42

Metering  pumps  DP40  and  DP41  are  almost  identical  in  terms  

of  construction.

Metering  pump  DP42  is  used  for  the  Thermo  Top  Fleece  

supplementary  heating  system.  It  is  designed  without  a  fuel  

reservoir,  and  thereby  differs  from  metering  pumps  DP40  

and  DP41.
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The  simplified  diagram  shows  how  the  supplementary  heating  system  is  integrated  into  the  vehicle's  coolant  circuit.
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To  cylinder  block
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(3/2-way  valve)

Coolant  expansion  tank Non-return  valve

To  supplementary  heating  system

Rest  position,  no  current

From  heat  exchanger  for  
heating  system

Heater  coolant  shut-off  valve  N2792

S502_028

3 Circulation  pump  V55

Supplementary  heating  system

Heat  exchanger  for  heater

The  installation  of  this  valve  depends  on  the  
engine  version.
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The  circulation  pump  is  part  of  the  supplementary  heating  

system  assembly  and  is  controlled  directly  by  supplementary  

heating  system  control  unit  J364.  It  ensures  that  the  coolant  

circulates  in  the

•  Circulation  for  the  residual  heat  function

•  Circulation  in  auxiliary  heater  mode

supplementary  heating  system.  In  doing  so,  it  pumps  the  

coolant  through  the  supplementary  heating  system  for  

heating.
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•  Supporting  the  coolant  circuit  when  the  engine  is

The  shut-off  valve  is  designed  as  a  3/2-way  valve.

That  is  why  it  makes  it  possible  in  auxiliary  heater  mode  

for  the  coolant  to  circulate  only  between  the  supplementary  

heating  system  and  the  heat  exchanger  for  heater  

(small  coolant  circuit).  The  coolant  does  not  have  to  flow  

through  the  cylinder  block,  so  it  can  heat  up  more  quickly.  

The  temperature  in  the  vehicle  interior  can  therefore  rise  quicker.

Circulation  pump  V55  undertakes  the  following  tasks:
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Supplementary  heating  system  control  unit  J364  and  combustion  air  blower  V6  with  the  housing  form  a  single  unit  

that  cannot  be  taken  apart  because  the  calibration  data  for  the  combustion  air  blower  is  stored  in  the  control  unit.

Supplementary  heating  system  control  unit  J364  consists  of  a  plate  with  connections  and  a  printed  circuit  for  the  

supplementary  heater  function.  If  the  supplementary  heating  system  is  designed  as  an  auxiliary  heater,  two  printed  

circuits  are  installed.  The  control  unit  is  bolted  to  combustion  air  blower  V6  in  a  way  that  protects  it  from  damp.
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Pin  assignment  on  supplementary  heating  system  control  unit  J364
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With  auxiliary  heater  function  in  vehicles  with  Climatronic
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Heating  system  management
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Not  assigned

Circulation  pump  V55
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Remote  control  receiver  for  auxiliary  coolant  heater  R149

Temperature  sensor  G18
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Circulation  pump  V55
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PIN  number

Temperature  sensor  G18

6 Heater  coolant  shut-off  valve  N279
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Instant  heating  button  E5373

Overheating  sensor  G189

Battery  +
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LED  in  instant  heating  button  E537
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Glow  plug  with  flame  monitor  Q8
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Not  assigned
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Designation  in  
circuit

This  connector  has  a  dummy  plug.

diagram
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Overheating  sensor  G189
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Connection  for
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CAN-H  Infotainment
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Connector
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Glow  plug  with  flame  monitor  Q8
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Pin  

quantity

3

Metering  pump  V54

S502_120

Battery  –

CAN-L  Infotainment
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