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[57] ABSTRACT

A process and processor for an air conditioning system
in which, in addition to the values recorded for the
interior temperature, the outside air temperature, the
temperature after the evaporator and the ventilation
temperature after the heating element, the value re-
corded by a further sensor of the relative humidity of
the outside air for controlling the relative humidity of
the interior air are supplied to an evaluation unit and
correspondingly further processed.

14 Claims, 2 Drawing Sheets
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PROCESS AND PROCESSOR FOR THE CONTROL
OF PARAMETERS OF THE INTERIOR AIR IN A
MOTOR VEHICLE HAVING AN AIR
CONDITIONING SYSTEM

BACKGROUND AND SUMMARY OF THE
INVENTION

The present invention relates generally to air condi- 10

tioning systems for motor vehicles and more specifi-
cally to an improved control therefore.

These air conditioning systems generally include a
compressor, fan, condenser, evaporator and heating
element and have an evaluation unit. The evaluation
unit is supplied with values recorded by sensors ar-
ranged in the automobile for at least the interior temper-
ature T, the outside temperature T,, and the tempera-
ture after the evaporator. The evaluation unit then con-
trols the interior temperature based on these readings.

A process of this kind is known for example, from
German Application No. 2,126,599.

In air conditioning systems for motor vehicles con-
sisting essentially of a cooling and heating device, a
distinction is to be drawn between two different control
devices, namely automatic temperature control, auto-
matic climate control.

In the case of automatic temperature control, the
vehicle passenger has two options for maintaining a
constant interior temperature by keyboard selection
options. In the first selection option for the air condi-
tioning system (=normal position), the air conditioning
system switches on only if the temperature of the out-
side air is not sufficient to maintain the set nominal
interior temperature. However, the windows of the
vehicle can mist over on the inside when the outside air
is very humid and no cooling is required from the point
of view of temperature level. In order to avoid this
misting, the second selection option offers the “reheat”
function. The evaporator of the air conditioning system
is always maintained at the lowest possible temperature,
but above 0° C., so that the outside air supplied is dried
by means of the cooling. In the subsequent heating heat
exchanger, also known as counter-heating device, the
cooled and dried air is reheated to the required ventila-
tion temperature, so that a misting of the windows is
avoided by the supply of dry outside air. However,
since the compressor is aiso in operation when the tem-
perature level of the outside air would not require a
cooling, power is unnecessarily supplied by the vehicle
engine for the compressor. In addition, dried air is con-
tinually supplied to the vehicle interior, so that the
required minimum air humidity is not present in the
interior.

The same also applies to the automatic climate con-
trol, which contains the abovementioned “reheat” func-
tion and further includes an automatic air supply and air
amount control.

Independently of this, it is known in German Patent
Specification No. 3,225,622, to control the air humidity
in a closed space with an automatic air humidifier such
that the actual value of the relative air humidity is mea-
sured, compared with a nominal value and the diver-
gence is corrected by means of a control circuit.

In addition, a device for the control of a climate test
chamber is known from German Auslegeschrift No.
1,573,368, in which both the air humidity and the air
temperature from sensors arranged in the chamber are
recorded and programmed changing climate investiga-

15

20

25

30

35

40

45

50

55

65

2

tions can be performed ovr periods of time of optional
length.

Furthermore, a process for measuring the air humid-
ity content is known from French Published Patent
Application No. 2,535,083, in which a characteristic
curve behavior, changing over time, of 2 hydrometer is
compensated by correcting a characteristic curve
stored in a microprocessor to maintain the measuring
accuracy and consequently the accuracy of a control.

Particularly to avoid a misting of automobile win-
dows, a device is known from German Auslegeschrift
No. 2,405,230, in which a condensation of humidity on
the surface of the window is determined from a change
of resistance between two detector electrodes. In the
case of falling below a predetermined resistance value, a
detector and control circuit activates a window heating
unit until, due to the window drying, the impedance
between the detector electrodes has increased again so
far that a signal to switch off the window heating is
generated by the detector and control circuit.

The object of the invention is to further develop, with
respect. to control techniques a congeneric air condi-
tioning system for the control of the temperature of the
interior air such that a misting of the windows is
avoided, but nevertheless a required minimum air hu-
midity is maintained in the interior of the vehicle and
the compressor is switched on and off automatically
only when required.

These and other objects are provided by a process
and processor which inciudes a further sensor for re-
ceiving-the relative humidity of the outside air ¢a and
supplying it to the evaluation unit. The evaluation unit
forms the difference between the inside and outside
temperature (t;—t;). The evaluation unit generates a
first signal when the outside humidity ¢a at the differ-
ence of inside to outside temperature exceeds an associ-
ated characteristic value ¢as from a characteristic curve
of ¢as as a function of the difference of temperatures
stored in a memory unit. In response to the first signal,
a blow-out temperature tysp; which is a function of the
inside temperature is read from storage for the recorded
value of the inside temperature. The compressor is
switched on when the evaporator blow-out temperature
is greater than the nominal evaporator blow-out tem-
perature from the characteristic curve at the recorded
inside temperature value. the characteristic curve for
the relative humidity of the outside air is lowered if
there are more people in the car, as measured by signals
from the seat sensors. Also, the characteristic curve of
the outside temperature may be raised as a function of
the rotational speed of the fan. A lower fixed tempera-
ture value t;.is supplied to the evaluation unit instead of
the recorded current value of the interior temperature
T;when an recirculating-air-flap is deliberately actuated
for the recirculating-air operating state. Based on the
value of the relative humidity of the outside air ¢a, a
third memory unit provides a signal to displace the
operating state of the recirculating flap more in the
direction of fresh air or recirculating air for a defined
period of time. The recorded relative humidity of the
outside air ¢a is compensated as a function of the values
recorded for the outside air temperature. In response to
a signal dependent upon the nominal value of the inte-
rior temperature, generally set by the occupant, the
characteristic curve of the relative outside humidity is
raised or lowered within certain limits.
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Other objects, advantages and novel features of the
present invention will become apparent from the fol-
lowing detailed description of the invention when con-
sidered in conjunction with the accompanying draw-
ngs.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a basic outline of the air conditioning
system.

FIG. 2a shows a block circuit diagram of the valua-
tion unit of the air conditioning system.

FIG. 2b shows the associated flow chart,

FIG. 3 shows the characteristic curve ¢as =f (t;—t,).

FIG. 4 shows the characteristic curve tusonr =f (t:).

DETAILED DESCRIPTION OF THE
DRAWINGS

As is evident from FIG. 1, an air conditioning system
is arranged in the engine space of a motor vehicle, con-
sisting essentially of a compressor 1.1, an evaporator
1.2, a heating element 1.3, a fan 1.4, a condenser, not
shown, arranged in the region of the cooler and an
evaluation unit 1.5. In addition, several sensors with
integrated measuring transducers are arranged in and
on the vehicle, for instance a sensor 2.1 in the upper
inner region of the windshield 3 for recording the inte-
rior temperature t; a sensor 2.2 between the evaporator
1.2 and the heating element 1.3 for recording the tem-
perature ty after the evaporator, a sensor 2.5 behind the
heating element 1.3 for recording the ventilation tem-
perature tp, a sensor 2.3 at the fresh air supply duct 4 in
the lower outer region of the windshield 3 for recording
the outside air temperature t; and a sensor 2.4 in the
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same region for recording the relative humidity ¢a of 35

the outside air, whose recorded values are supplied as
output signals of the measuring transducers to the eval-
uation unit 1.5 via electrical conductors 2.1.1, 2.2.1,
23.1, 2.4.1 and 2.5.1. Adjacent to the fresh air supply
duct 4, on the inner side of the windshield 3, there is a
recirculating air duct. A flap 5.1 in the fresh air supply
duct 4 can close it, for the so-called recirculating air
operating state.

As is evident from the block circuit diagram of the
evaluation unit 1.5 and from the associated flowchart
according to FIGS. 2a and 2b, the output signals of the
measuring transducers of the sensors 2.1 to 2.4 are sup-
plied to the evaluation unit via the electrical lines 2.1.1
to 2.4.1, wherein the difference between the interior
temperature t; and outside air temperature t, is formed
first of all in a subtraction element 1.5.1. Both this differ-
ence value (t;—tg) and the value of the relative humidity
of the outside air ¢a are supplied to a memory element
1.5.2, in which a characteristic curve dpas =f(t;—tq)
according to FIG. 3 is stored.

This characteristic curve was obtained as follows:
Starting from the known Mollier h,x diagram, with the
relative humidity of the outside air ¢a in conjunction
with the maximum air temperature which can be sup-
plied to the heating clement 1.3 at ¢a and the outside air
temperature t;, dependencies of various interior temper-
atures t; at a defined relative humidity of the interior air
¢i (for example, at ¢i =50%) can be derived and a host
of limit characteristic curves leads, by forming the dif-
ference (ti—t;) to the characteristic curve value das
=f(ti—1q4), on the basis of which now a first criterion is
given whether the outside air must be cooled to a de-
fined nominal evaporator blow-out temperature t,so/.
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If $a at (t;—tg) namely exceeds the associated charac-
teristic curve ¢as, then a signal is formed by the mem-
ory element 1.5.2, which is supplied to a further mem-
ory element 1.5.3, at which the value of the interior
temperature t; is also available. In the memory element
1.5.3, a characteristic curve likewise derived from the
Mollier h,x diagram, of the nominal evaporator blow-
out temperature tyson =f(t;)) according to FIG. 4 is
stored, from which characteristic curve the value tyson
at the available value t;is then read out on the basis of
the signal. This value tys,is then supplied to a compara-
tor 1.5.4.1 of a controller 1.5.4, at which the value of the
temperature ty, after the evaporator is furthermore also
available. If a comparison obtains as a second criterion
that ty<tyson, then a regulator element 1.5.4.2 of the
controller is activated by the output signal formed on
the basis of the deviation and the compressor 1.1 is
switched on, as a result of which the outsie air is dried
by cooling. It is thus achieved with this control process
that, with a limiting of the interior humidity to a defined
value, the dew point of the interior air on the wind-
shield, assuming twindow inside=ta is not reached and
consequently a misting of the windshield is effectively
prevented.

In the exemplary embodiment, the controller 1.5.4 is
designed as a two-position controller; if, however, an
infinitely adjustable compressor 1.1 is used, the control-
ler is replaced preferably by a P controller of PID con-
troller.

As is evident from FIG. 2a, a switching contact 6 in
the electrical line 2.1.1 of the sensor 2.1 is controlled by
the recirculating-air flap 5.1. When the flap 5.1 is actu-
ated, the evaluation unit 1.5 is supplied with a lower
constant temperature value t;, e.g. 10° C., instead of the
recorded current value of the interior temperature t;
This ensures that, in this operating state, the compressor
is always switched on and consequently the recirculat-
ing air is dehydrated. The value of the relative humidity
of the outside air ¢a is supplied to a further memory
element 1.5.5, which generates a signal that displaces
the operating state of the recirculating-air flap 5.1 in the
direction of recirculating-air for a defined period of
time. This opens the switch contact 6 and provides
relief for the cooling circuit of the air conditioning
system.

As is also evident from FIG. 2ag, still further signals
can be supplied to the memory element 1.5.2, namely
via a connection 7.1, signals from seat sensors in the
vehicle, which thus represent an indication of the num-
ber of people in the vehicle, via a connection 7.2, a
signal dependent on the nominal value of the interior
temperature and, via a connection 7.3, rotational speed
signals of the fan 1.4. The signals of the seat sensors
cause the characteristic curve ¢as in the memory ele-
ment 1.5.2 to be lowered in the direction of the ordinate
axis towards the abscissa, more or less according to the
number of people. Hence a signal for switching on the
compressor is generated earlier, to reduce the humidity
of the air supplied depending on the number of people,
so that the interior air can absorb the additional humid-
ity given off by the passengers without the windows
misting over. The rotational speed signal, formed at a
defined rotational speed of the fan, causes a raising of
the characteristic curve das, so that a signal for switch-
ing on the compressor is generated later by the memory
element. This takes into account the fact that more
humidity can be drawn off on the basis of the higher air
throughput of the fan. However, the signal dependent
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on the nominal value of the interior temperature causes
either a raising or a lowering of the characteristic curve
dbas within certain predetermined limits depending on
whether a higher than nominal value lowering the char-
acteristic curve, or a lower than nominal value raising
the characteristic curve, is set for the interior tempera-
ture by the passenger, so that the comfort of the passen-
ger can be taken into account.

Within the framework of a further development, the
temperature dependency of the sensor 2.4 (¢$a) can be
compensated in consideration of the signal of the sensor
2.3 (tg) in a compensating element 8 of the evaluation
unit, so that the temperature-compensated signal of the
sensor 2.4 is supplied to the memory element 1.5.2.

Although the present invention has been described
and illustrated in detail, it is to be clearly understood
that the same is by way of illustration and example only,
and is not to be taken by way of limitation. The spirit
and scope of the present invention are to be limited only
by the terms of the appended claims.

What is claimed:

1. Process for the control of parameters of the interior
air in a motor vehicle, which is equipped with an air
conditioning system consisting of a compressor, fan,
condenser, evaporator and heating element and having
an evaluation unit, the evaluation unit being supplied
with values, recorded by sensors arranged in the motor
vehicle, at least for the interior temperature t;, the out-
side air temperature t, and the temperature t, after the
evaporator and correspondingly further processed for
controlling the interior temperature, comprising:

supplying the relative humidity of the outside air ¢a
recorded by a further sensors to the evaluation unit;

forming the difference (tj—tz) using said evaluation
unit;

forming a first signal using said evaluation unit if ¢a
at (ti—tg) exceeds an associated characteristic curve
value ¢as from a characteristic curve das =f(t;—ty)
stored in a first memory element of the evaluation unit;
and

in response to said first signal, reading from a second
memory element, in which a characteristic curve of the
nominal evaporator blow-out temperature t,so; =f(t;) is
stored, the value tyson at the recorded value t; and
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switching on the compressor via a regulator element of 45

the controller when the recorded value Ty is greater
than tys,yj at the recorded value t;.

2. Process according to claim 1, including lowering
the characteristic curve ¢as in the direction of the ordi-
nate axis to the abscissa in response to signals from seat
sensors in the vehicle.

3. Process according to claim 1, including raising the
characteristic curve das in the direction of the ordinate
axis away from the abscissa in response to rotational
speed signals of the fan.

4. Process according to claim 1, including supplying
a lower fixed temperature value t;. to the evaluation unit
instead of the recorded current value of the interior
temperature t; when a recirculating air flap is deliber-
ately actuated for the recirculating air operating state.

5. Process according to claim 1, including displacing
the operating state of a recirculating air flap more in the
direction of fresh air or recirculating air for a defined
period of time in response to an output from a third
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memory element in the evaluation unit as a function of 65

the value of the relative humidity of the outside air da.
6. Process according to claim 1, including compensat-
ing the recorded relative humidity of the outside air ¢a

as a function of the value recorded of the outside air
temperature t,. :

7. Process according to claim 1, including raising or
lowering the characteristic curve ¢as in the direction of
the ordinate axis with certain limits in response to a
signal dependent on the nominal value of the interior
temperature.

8. A processor for the control of parameters of the
interior air in a motor vehicle, which is equipped with
an air conditioning system consisting of a compressor,
fan, condenser, evaporator and heating element and
having an evaluation unit, the evaluation unit being
supplied with values, recorded by sensors arranged in
the motor vehicle, at least for the interior temperature
t;, the outside air temperature t, and the temperature t,
after the evaporator and correspondingly further pro-
cessed for controlling the interior temperature, com-
prising:

a further sensor for recording the relative humidity of
the outside air ¢a and supplying it to the evaluation
unit;

a subtraction means in the evaluation unit for forming
the difference (ti—tq);

a first memory means of the evaluation unit for stor-
ing a characteristic curve das =f(t;—tg);

means for forming a first signal if ¢a at (ti—tg) ex-
ceeds the associated characteristic curve value ¢as
from the first memory means at (t;—t,);

second memory means for storing a characteristic
curve of the nominal evaporator blow-out temper-
ature tysonr = f(ts);

comparator means, responsive to said first signal for
producing an output signal for switching on the
compressor via a regulator element of the control-
ler when the recorded value t, is greater than t,sey
at the recorded value t;.

9. A processor according to claim 8, including seat
sensors in the vehicle for supplying signals to the first
memory means of the evaluation unit which seat sensor
signals lower the characteristic curve ¢as in the direc-
tion of the ordinate axis to the abscissa.

10. A processor according to claim 8, including a fan
rotational speed sensor for supplying signals to the first
memory means of the evaluation unit, which fan sensor
signals raise the characteristic curve ¢as in the direction
of the ordinate axis away from the abscissa.

11. A processor according to claim 8, including
means for supplying a lower fixed temperature value t;,
to the evaluation unit instead of the recorded current
value of the interior temperature t; when a recirculating
air flap is deliberately actuated for the recirculating air
operating state.

12. A processor according to claim 8, including a
third memory means in the evaluation unit, depending
on the value of the relative humidity of the outside air
¢a supplied thereto, for displacing the operating state of
a recirculating air flap more in the direction of fresh air
or recirculating air for a defined period of time.

13. A processor according to claim 8, including com-
pensating means of the evaluation unit for compensating
the recording the relative humidity of the outside air as
a function of the value recorded of the outside air tem-
perature tq.

14. A processor according to claim 8, including
means for providing a second signal dependent on the
nominal value of the interior temperature to the first
memory means of the evaluation unit, said first memory
means, in response to said second signal, raises or low-
ers the characteristic curve ¢as in the direction of the

ordinate axis within certain limits.
* * * * *



