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Integrated automatic heating / air-conditioning system (IHKA), Basic and High
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Introduction

For the first time, the ES0 series will be equipped as standard with an automatic air-condiioning system. This confrasts with the E39, for which the
automatic air-conditioning systam was only availzble a5 an option (special equipment). Compared to the pravious model, the automatic gir-
conditioning systam on the ESO is an improved system: The automatic gir-conditioning system is easier to operate and is extremely efficient, evean
undsar extreme conditions.

The automatic ar-conditioning system s availlable in two versions, Basic and High {option 534). The automatic air-condifioning system High
generates & very high level of climatic comifort with separate adjustment for the driver's side and for the front-passengsar sidg

- An electric auxiliary heater working on the FTC principle (positive temperature coefficient) is installed on vehicles with diesel engines

The slectric auxiliary hesater is & componant of the heat exchangsr for the heating systam. Elactic heating slemeants made of aluminium
hawve besn added to the plates in the coolant flow of the hegting system heat exchanger. The air drawn in is directly heated by thesse hesgting
zlements and fed into the vehicle interior through the air vants. In principle, the elactric auziliary heater works like an elactric fan heater.

- Condensation sensor

The condansation sensor datects an imminent misting up of the windscreen, before condensation actually forms. To prevent condensation,
the IHKA control unit starts to work through & table of measures &5 soon &s & certain level of humidity is detected at the windscresn.

- LIN bus (Local Interconnect Netwerk bus)
The LIN bus serves to actugte flap motors, the slectic suxilizry heater and the blowsr motor in the heatinglair-conditioning systam.

Differences between [HKA Basic and [HEA High:

Basic High
solar sensor 1
Condensation sensor 1
AUC sensor 1
Sensor for haating system heat exchanger 1 2
Wentilation temperature sensor 1
Hear compartment flap motor (2ir stratification) 1
entilation-flap motor 1 2
Footwall-flap motor 1 2

Differencesimodifications from E39:

- MNew [HKA contrals with additional functions: OFF button, temperature and airflow are set with rotary switches. On the [HKA Basic, manuzl
air distribution 1s setwith the [HKA controls: on the IHKA High itis setin the Central Information Display (CID) using the controller in the
centre console,



Hevised display concept

The scale on the rotary switch for the blower setting has a 9-element LED display. The manuzlly blowsr speed setting is shown by the
corresponding LEDs lighting up. In automatic modse, no display is diven (IHKA High only).

The LCD display used in the IHKA controls on the B39 is not presaent on the BESO. Additional gir-conditioning functions such as air
stratfification or independant heater (option 538) are salected and activated in the Cantral Information Display (CID) using the controller in
the cenfre console.

The flap drives are only opsarated by flap motors.
separate leftight-hand footwell flaps, (IHEA High only)
=eparate ventilation flaps, (IHKA High only)

Intzke fan arrangameantin the heatinglair-conditioning systam
The fan is located after the evaporator.

On vehicles with digsel engine, & heating system heat exchanger is installed with integrated electric auziliary heater. The same heating
system heat exchanger s usad for both Basic and High varsions,

Clutchless, externally actuatad alc comprassor with regulatad parformancs
sensor for automatic air-recirculation control (ALIC sensor, IHKA High only)

=olar sensor for taking external lightheat sources into account, which could affect the air conditioning in the vehicle interior (IHK.A High
anly ).

Beneafits of system:

The efficiency and functionzlity of the IHKA has besn improved comparad to the predecessor model. Despite this, the size is some
113 smaller than on the E33.

The electic auxiliary heater accelerates the heating of the vehicle interior, especially atlow ambient temperatures and during the cold-start
phase. This clears the windows of condensation more guickly.

The condensation sensor automatically preventsizliminatas condansation on the inside of the windscrean, bafore it bacomes visible.

The varigble evaporator control extracts less humidity from the gir. This reduces the risk of mucous membranes drying out.

Brief description of components

Sensors:

Interior temperature sensor
The forced-ventilated sensor with interior tampeargture sensor fan is fitted in the IHKA controls. The sensor messuras the temperature of the
gir drawn in from the vehicle intarior by the intagrated intarior tempearature saensor blowsar,

Solar sensor (IHKA High only)

The solar sensor is located in the middle of the dashboard. This sensor 15 only active in automatic mods. The solar sensor takes external
sources of light ar heat (2.9, direct sunlight) into account, which could affect the air conditioning of the vehicle interior,

The sensor consists of 2 photoresistors. The sensor ransmits an analogue signal to the IHKA control unit for each side, driver and front-
passendgsr, depending on the intensity of the sunlight a2t each side.

Sensor for automatic air-recirculation control (IHKA High only)
The &AUC sensoris located at on the top of the fan cowl and is impinged by the sidewards downwind from the guxilizry fan. The ALC sensor
detects the following pollutant emissions from spark-ignition and diesel enginas:

. Hydrocarbons (HC)
. Carbon monoxids (SO

. MNitric oxides (nitrogen monoxide NO. nitrogen dioxide NC‘E}I

Condensation sensor {IHKA High only)
The sensor is located under the rainflight sensor, In IHKA automatic mode, the sensor measures the humidity in the vehicls interior and on
th= inside of the windscrean. The sensor detacts an imminent misting up of the windscraen, before condansation actuzlly forms.!mr::re |

Heating system heat exchanger sensor

The sensor s intagrated in the haatinglair-conditioning systam. On the [HKA Basic, the sensor mesasuraes the delivery tampeargture on the
driver's side, directly on the delivery side of the heating system heat exchangsr. On the IHKA High, 2 sensors are installed 25 the delivery
temperatures are measured separately at the heating systam heat exchangesr for the driver's side and for the front-passenger side.

Evaporator temperature sensor
The sensor maasures the outlet tamperature of the refrigerant gt the avapaorator 1o praventicing from occurring.

Ventilation temperature sensor (IHKA High only)
& sensor s integratad in the gir duct 1o measure the ventilation tempearatures. This sensor measures the delivery tempearature directly in the
middle of the ventilztion grills.

Refrigerant pressure sensor
This sensoris located in the pressure ling betwesen the condenser and the evaporator. Depanding on the sensor signal, the AIC compressaor



5 switched off by the [HKA control unitin the evant of excessively high system pressurs.

Control unit:

IHKA controls | control unit

The [HES controls and the IHES control unit are united in 2 single componsant. The Basic and High versions hawve different [HEKA controls.

Actuators:

Electric auxiliary heater

The heating elemants of the slectric guxiliary haegter are integrataed into the heating systam heat exchangsr and directly haat the air drawn in
to control the temperature of the air inside the vehicls

Flap motors

The [HKA Basic has & flap motors to control the air flaps. The IHKA High has 2 flap motors due to the leftight separation for the driver's
side and the front-passenger side and bacause of the additional rear compartment flap

Blower with blower regulator

The blowser generates the necessary airflow. The blower is instzlled after the evaporator in the heatingfair-conditioning system (suction fan)
andis equipped with 2 blower wheels.

The blower regulator is fitted directly on the blowser motor housing. The blowsr reqgulator is capable of selt-dizgnosis and is actuated by the
IHEA control unit vig the LIN bus. The blowsr motor is gctuated by & pulse-modulated signal (PWMN signal) from the blowsar regulator,

AIC compressor

The &C comprassor comprassas the refrigerant drawn in from the evaporator and prasses it to tha condensar. The AIC compressor has no
clutch, 2. it glways runs with the endgine. & swash plate in the A/C comprassor sllows the output to be smoothly regulated. To raducse load,
only the cooling output actually needad s genseratad.

Evaporator

The evaporator plates are cooled by the refrigerant that has besen evapaorated inside the evaporator. The airflow generated by the blowsr is
faed over the coolad evaporator plates. The air s cooled and dried and faed into the vehicle.

Auxiliary water pump

The auzilizry water pump serves 1o make sure that the coolant flow rate needsad in the hagter circuilt is maintainad, even atlow engins

speeds.
On wvehicles with digsel endine and indepandent heating (option £38), thers is no auxilizry water pump in the engine compartment. lts job s
assumead by the independant heater's auxiliary water pump and is controllad by the indepandent heating control unit,

Water valve

The watar valve works elactromagneatically and maters the coolgnt flow rate to the heating systam heat exchangsr a5 itis nasded. This
determines the tempstature of the gir used for heating the vsehicle intstior,
on the [HKA High, & dusl watsr valve is usad for the laeftiright separation of the haating system heat exchangsr.

Switchover valve

The switchover valve is only instzlled if the vehicle is equipped with independent heating (option 538). The switchowver valve changss feeds
water to the independent heater either from the radigtor and the guxilizry water pump or from the return flow from the heating system heat
axchangsar. The switchover valve is actuated by the independent heating control unit.

Auxiliary fan

The auzilizry fan is standard on all vehicles with [HKA. Besides the endine cooling, the augiliary fan is also nesdad for cooling the
condaenssars,

Condenser with integrated drier flask

Hefrigerantis convearted from gas into liguid in the condansar. In the integrated driar flask, which is installad downstream of the condensar,
any water that may be presentin the refrigerant circuitis collected. The drier glemeant can be exchanged.

Expansion valve

The expansion valve is directly on the evaporator in the heatinglair-conditioning system. The valve regulates the injection rate in the
avaporator. Only as much liquid refrigerant is permitted to enter the evaporator as the evaporator is able o complately evaporate. Drops of
ligquid that hawve not been evaporgted could cause damags in the AC comprassaor,

Additional components:

Microfilter

On the IHKA Basic, fresh air for interior ventilation is fed through & system of microfilters. On the IHKA High, & microfilter with activated
carbon is fitted. The activated-charcoal filter helps 1o provide gdditionzl purification of the incoming &ir from gaseous pollutznt emissions.
When g filtsr replacemsntis nesded, this will be indicated by the Condition Based Service (CBS) display.

Rear air-stratification flap potentiometer (IHKA High only)



The selactad potentiomater satting is transposad into tha rear compartmant flap motor position.

LIN bus

& data connection supplies all componeants on the LIN bus with the control information needad and brings the status reports back to the
IHK.& control unit. The IHKA control unit controls the following components vig the LIN bus:

Elactric guxiliary haatar
Flap motors

Blower with blower regulator

Control and display functions via controller and Central Information Display (CID)

The following control and display functions are selected and activated with the controller in the CID:

Temperature control (IHKA Basic)

The temperature set at the [IHKA controls applies centrally for the driver's side and the frontpassengsar side in the footwsall upper body
snd windscraen. The tampsarature can be incregsad or decreased from this central seting using 3 selactable settings (warmsr,
neutral, coldsar),

Temperature control {[IHKA High)

The temperature can be incregsaed or decregsad separately on the drivar's side and front-passengsr sids in 4 increments.
Indepandent heatar (optionzl)

Direct operation and programming with timer are available.

Indepandent ventilation (IHKA High only)

Direct operation and programming with timer are available.

Alr distribution (IHEA High only)

The airflow for the driver's and front-passangser sides are centrally set on the IHKA controls. Daviating from thesse central setting, the
zirflow can be adjusted separately for the driver's side and front-passangsar side for the footwell and upper body .
The driver-side sefting applias for both sides in the araa of the windscresan.

System functions

The IHKA comprises the flowing functions:

Taempsarature control

Evaporator control

Alr distribution setting

Airflow control

sunlight adaptation (solar sensor, IHKA High only)

M& X cooling ([HEKA High only)

Maximum heating

Hesiduzl heat (IHKA High only)

Dafrost (IHK.A High only)

Hezated rear window

Hzataed washear |ats

OFF

Alr recirculation mods

AUtomatic gir recirculation

Automatic air-recirculztion control (IHKA High )

FProgram for avolding condensation on the window surfaces (IHKA High only)

Independent ventilzation function (IHKA High only)

Independent heater (option 538)

Temperature control

In the heatingfair-conditioning system, the air-mass flow is first cooled and dried &t the evapaorator (provided the air conditioner is switchad
onl. Then the airflow is heated 10 the required temparature at the hegting system heat exchanger.

IHk.& Basic

The temperaturs in the heating system heat exchanger is controllead with the help of the hesgting systam heat exchangsar sensor and &
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pulsed water valve in the heater circuit. The water valve is actuated with 2 pulse-modulated signal (FWM signal) by the [HKA control
unit. & map for the heating system heat exchanger detaermines the opening times for the water valve, depending on the engine spead,

The temperature inside the vehicle interior s controllad with the help of & master controller. Requlation 1s basad on the specification set
st the rotary switch (adiustment rangs: 17-27 *C) and the actugl valus from the tamparature maasured by the interior tempearature
SENS0r,

The lead parameatar ¥ (=valus in - %) is derved from the comparison of the actual interior temperature and the corrected

spacification (customer setting + ambient temperature). Compared to the sat specification, the interior tempearaturs is raised in the cold
so thata comfortable level is achisved even atnagative temperatures, despite the temperature setting being unchangaed. The ambisnt

tempargture s transmitted through the body CAN (controller area network) to the [HKA contral unit.
&n auxiliary requlating circuit relisves the mastar controller by eliminating any fault gquantities that could be detectad in the heatinglair-

conditioning systam in the form of 2 tempearature changs. Fault quantiies can be causad by
. fluctuations in zirflow
. fluctuations in coolant flow In endine heatar circuit

. changes in temperature of fresh air

e IHKA High

The separate tampsarature setting for the driver's side and the front-passenger sids gffects:

. heating system haat exchangsar with lefthright separation
. 2 heating system heat exchanger sensors
. Duzl watar valve

The temperature is controlled with the help of 2 master controllers. Regulation is basad on the specifications set with the left and right-
hand rotary switcheas and the actuzl valus from the tempsarature maasured by the interior tampsargture sensor,

Through the leftright separation, 2 auziliary regulating circuits relieve the two master controllers.

The solar sensor compansatas for additionzl fault quantities causad by external sources of light or heat (2.9, direct sunlight).

Evaporator control
The evaporator temperaturs is regulated with the help of the evaporator tempearature sensor and & controllzble expansion valve, The

avaporgtor tampearaiure 15 set to the pradafined specification of 2°C. Lower tamparaiures are not possible due to the risk of icing.
If the "warizble evgporator control® function has been encoded, the specified evaporator tempearaturs is calculatad in the range betweasan

2and? °C. The specification depends on the ambient tempsarature, the ventilation tempsarature and the refrigerant pressure. & variable
evaporgtor control reduces dehumidification. This reduces the risk of mucous membranas drying out,

Air distribution setting

Occupants have the possibility of allowing the air distribution to be decided by the automatic program (AUT O button). Alternatively, manual

selection (defrost, ventilation, footwell) 2llows an individuzal, personal air distribution.
Important for the optimal function of the air distribution is that the manually adjustable air vents are open.

Airflow control
The airflow control is dependeant on the following settings and control actions:
. Manuzal blowsr setting
The blowsr setting is made with the rotary switch in the IHKA controls,
. Automatic blowsr and flap setting
The automatic blower and flap functions are activated when the AUTO button 15 pressad.
. Automatic blowsr speed increass

The automatic blower speed increass function is available with both manuzl and automatic flap settings.
Tomaks g rapid heating or cooling possible from extrems interor tempearatures, the standard range of adjustment 1s extendad.

. Dynamic pressure compansation

Without dynamic pressure compensation, the airflow through the air intzke grille would be incregsaed disproportionataly with increasing
rogd spaed. This effectis compeansatad for by the opening angle of the fresh-gir flap being reduced &5 speed increases. (The road
speed comas from the instrument cluster, through the body CAN 10 the IHKA control unit. The opening angle is regulated according to
an empirically defined map.)

. Blowsar control
It needed, pricrity levels are transmitted through the body CAN from the powsr module consumer cutoff to reduce the blowsr output,
. Effect of terminal 50

During the starting process (terminal 50 ON), the blower is set to OFF to relisve the vehicle battery



Sunlight adaptation (solar sensor, IHKA High only)

The influence on IHKA regulation by the solgr sensor &t high intensities of sunlight s gssignad separately to the driver's side and to the front-
passengsar side.

The following functions are modified when automatic mods s activated:
. Blower (individuz!l blower proportions of the overall blowsr output are increasad or decreased)
. Air stratification (stratification temperature adjustad)

. Flaps (position of ventilating flaps adjustad)

MAX cooling (IHKA High)
The MAX button maksas it possibla for the user to select maximum cooling with just one prass of 2 button gt the IHKA controls.

When the MAX button is pressed, gll functions, including the defrost function, are deactivated. The air-conditioning function is activated (if it
was not glready activated) and defined saettings are selected (2.9, tempearature control is deactivated, the duzl watar valve is closaed),

Maximum heating

If the rotary switch for tamperaiure selection s turnad to the end stop, maximum heating is activatad. Hegulation of the vehicles intarior
temperature is suspended. Predefined settings are selected (e .g. temperature of heating system heat exchanger regulated to maximum
setting 90 °C).

Residual heat (IHKA High only)

The residual-heat function makes it possible 1o utilise the waste heat from the engine o heat the vehicle interior whan the engine is not
running. The auxiliary water pump is activated 1o circulate the watsar,

switch-on conditions:

* REST button in IHKA controls Of
and

. ambient tamparature below 25 =0
and

. angine temperature gbove 70 °C
and

. ignition lock position R or ignition OFF
and

15 minutes gfter tarmingl 15 OFF not yat expired

Defrost (IHKA High only)

The defrost function i1s activated with the defrost button in the IHKA controls. When defrostis activated, the defroster flap (on the insids i
front of the windscreen) is opened fully. The fresh-airfair-recirculation flaps move to the "fresh air” position, all other flaps are closed. The
blower can be setmanually.

Heated rear window

The heataed rear window is switchad on by pressing the heated rear window button in the [HEKA controls. The function indicator lzmg in the
button lights up.

The heated rear window is switched off when the button is pressed again, or automatically when the heating period of 10 or 17 minutes
has expired. If the button is pressed again during the heating phase, the afterheating phase (Epprox. 5 minutes) starts,

. Defrosting phass

To achiave the best possible defrosting effect, after terminal 15 is switchad OMN, the time span for the heated rear window i5
determined as follows the first time itis switchad on;

Ambient temperature down to -15 =2 Heating pariod: 10 minutes
Ambient temperature below 15 °C: Haating period: 17 minutes
. Fulsing

After the defrosting phase, the heating phase (60 minutes &t 1/3 heat output pulsing) begins (on-off cycle: 3 seconds ON,
9 seconds OFF).

The function indicator lamp in the button s off during pulsing.



OFF

Fress the OFF button to completaly switch the IHKA controls off.

Air recirculation mode

In air-racirculation mods, the flow of outside air can be stopped to prevent pollution from entaring the vehicle, 2.9. in traffic congestion. Air
from the vehicle interior is continuously circulated.
Toprevent the windows from misting owver, &ir recirculation is only available for & limited period of time.

Automatic air recirculation

In automatic mods, the system will automatically switch to air-recirculation mode if an extrame cooling outputis called for. This allows the
vehicle interior to be cooled more quickly . Air from the wvehicle interior that has already been coolaed is fed through the evaporator 2gain. This
reduces the tempearature level much fastar than it would in normal operation.

Automatic air-recirculation mods initiglly runs for 12 minutes in full 2ir-recirculation mods and then continuously in partizlly fresh-air mods
(fresh-air flap opening angle: appros. 10 %),

Automatic air-recirculation control {IHKA High)

If the &LUC sensor detects an excessivaly high pollutant level in the environment, the [HEKA control unit will sutomatically switch to gir-
recirculation mods.

Bacauss of the lack of & fresh-air supply, air-recirculation mods is only available for & limited period of ims:

. In heating mode at ambient temperatures above §°C, air recirculation s imited to 4 minutes. This is followed by fresh air for
1 minute.
. In air-conditioning mods at ambignt temperaturas sbove 50 g recirculation is imited 10 12 minutes.

This is followed by fresh air for 1 minute.

» At ambient tempearatures betweaen & *C and 0 =G, gir recirculgtion s limited 10 3 minutes.
At ambient tempearatures below 0 =G gir recirculation s limited 10 2 minutes.
This is followsd by fresh air for 1 minute.

When the engine is started and the ALUC function gctivated, fresh air is always selectad for gpprox. 40 seconds dus o the warming phass
of the AUC sensor.

Program for avolding condensation on the window surfaces (IHKA High only)
Measures to prevent condsensation on the windscreen depand on g number of conditions:
. The engine must ba running

. The IHKA must be in automatic mods

The IHKA control unit evaluates condensation sensor signal (humidity). If condensation on the windscreen 15 imminent, the following
measures are initiated in turn untl the condensation has been eliminated. If one measure proves to be ineffective the next maasure is
initigted. Once successiul, the measures previously performed are reversed step-by-step in reverse order,

WMeasures against condensation on windscrasn:

. Open the defrost flaps further (max. 17.5 %)
. =witch from air recirculationfaUCisutomatic gir-recirculation mods
to partizlly fresh air

. switch from partially fresh air to fresh air in gir-recirculationfaJCizutomatic sirrecirculation modes

. switch off variable evaporator control
. Hzise blower spead (max. 28 %)
. Heduce airflow to footwall (by about 80 %)

. Increase tempearature setting (by max. 2.5 =C)



Independent ventilation function

The independsant ventilation function is activated sither via the Central Information Display (2100 or vig Telastart (through the Car Access
system (CAS)). There are 2 ways of activating the system vig the CID:
Diract oparation or programming using the timsr.

If the independant ventilation function is programmead vig the timar, the indepandant ventilation function will only be available at extaerior
tempearatures gbove 15 °C.

The battery's charge levelis constantly monitored by the intelligent battery sensor throughout the independaent vantilation function. If the
necassary charge level is not maintainad, the IHKA control unit will degctivate the indepandant ventilation function.

Independent heater (option 536)

The independsant haater s switched on either vig the Central Information Display (S0 or vig Telestart (through the Car Access Systam
(CAS). There are 2 ways of switching the system on vig the CID:
Diract oparation of programming using the timstr.

Conditions required for switching the independsant heatar on:

. Exterior temperature below 15 =2 {only applicable after programming with the timer)
. =Ufficient fusl in the vehicles tank for g range of gt least 50 km

. On-board supply voltage OK

The independsant hagter has the following functions;

. Auzilizry heating when the endgineg is running (psaudo guxilizry heating)

. Telestart (via CAS)

. Low-voltage cutout

Auziligry heating when the engine is running (pseudo guxiliary heating)

Whean the independsant haegter is running, pseudo guxiliary heating mods is started when the engine is startad. When pseudo guziliary
heating mode s activated, the independsant heater indicator lamp goes out.

If the engine temperature 18 greater than or equal to the temperature of the independent heating circuilt, the system will changs from pseudo
guxilizry heating mode to auxiliary heating. Thase two modes differ in that only the independant heatar circuitis used in pseudo auxiliary
heating mode, while in guxilizry heating mode the [argsr heater circuitis used,

Telestart (via CAS)

The avarage rangs of the Telestart ransmitter is gpproy. 150 meters. The CAS forwards the signal from the Telestart transmitter 10 the
IHE.S and independant heater control units vig the body CAN.

Low-voltage cutout (vig DME/DDE)

The battery's charge level is constantly monitored by the intelligent battery sensor throughout the independent heating operation. If the
necessary charge levelis not maintained, the IHKA control unit will deactivate the indepandant heating operation.
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