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Device fnr detectin a risk of misting of a motor-vehicle
windniv, and installatinn inciudin such a device. Measure-
ments are taken and associated with chosen models giving
access to an average teniperaturc (on the surface) of thc
win(low, for instance thc windscrccn, and to a dcw tcmpcra-
lure of the air in the passenger nimpartment ol: the vehicle
A companson between the two temperatures represents a
risk of misting of the ivindniv
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DEVICE FOR DETECTING A RISK OF
MISTING OF A MOTOR-VEHICLE WINDOW,
AND INSTALLATION INCLUDING SUCH A

DLVICE

FIELD OF THE INVEN11ON

Thc invention relates to a device for detecting thc pres-
ence of misting on a motor-vehicle v:tmlow. A window of.

this tvpe, such as lhe windscreen of the vehicle, is inlerposeti
between the oulsitie aml Ihe passenger compartment of Ihe
vehicle.

BACKGROUND OF THE INVENTION
is

A dcvicc for such detection generally comprises at least
one input suitable for receiving infi&rmalion relating lo a
state of misting of the windscreen, as well as an output
linked to a control mndule of an installation for heating,
ventilating and/or air conditioning the passenger compart- ao

ment of thc vehicle. Thc control module issues a sct-point
value, as appropriate, for ventilating thc windscreen, on the
basis of thc abovcmcntioncd information.

Known tievices of this type usually include an optical
measurement of the reflection of a beam on one face of the
windscreen, on the passenger compartment side, in order to
dctcct that it is misting up.

However, the beam ilium)nates only a localized region of.

the wtndscreen aml ii remains possible for a difierenl region
l))

to be misted I'urthermore, it is often the case that stray light
disturbs such opticai measurements.

In thc publishctl European patent application Ep()718 IT&5,

an interesting solution is proposed cons)sung in providing a
device equippeti with a tiew-point sensor on the wintlscreen
of the vehicle, or eisa a temperature probe accompanied by
a humidity probe. Ilnwever, such sensors are expensive and
aggravate the cost ot'he detection.

The present invention aims lo improve lhe mluaiion.

SUMMARY OF THE INVENTION

According to one aspect of the invention there is provided
a device for detecting a risk of misting heing present on a
motor-vchiclc wintlow, thc said window l&cin interposed
bctwccn thc outside and the passenger compartnient of thc LS

vehicle, Ihe tievice composing:
at least a first and a second input fnr receiving at least first

and second infnrmation, relating respectively tn a tem-
pcraturc of thc window and to a dcw temperature in thc so
passcngcr compartment of thc vehicle,

a calculaung module suitable ior:
a) estimating a temperature of the windoiv frnm at least

the first information,
b) estimating a derv temperature in the passenger

compartment of the vehicle from at least thc second
information, and

c) eslimanng a companson between the temperature of.

Ihe wintiow and the dew temperature in order io
deduce therefrom a risk of misting heing present on
the windoiv,

as well as an output suital&lc for dclivcrin a si nal
relating lo a rml of misting being present.

The companson between Ihe temperature of the v:imlow
and the tiew temperature may be represented by a d)ITerence as
between these two temperatures, or else by a ratio between
these temperatures

Accortling lo one advantageous characteristic of the
invention, the device further includes a memnry configured
to store dew-temperature values associated, according to a
Mollier diagram, with predetermined humidity values. The
calculatin module is then configured to work with this
memory with a view to estimating thc dew tempcraturc on
Ihe basis of. a relauve-humidity budget. This characteristw.
olTers the advantage of dispensing with a dew-temperature
sensor, &vhich is particularlv expensive and of relative reli-
ability

In one variant, the calculatin module may be configured
to cstimatc the clew tcmpcraturc as a function of a humirlity
value, according to a pretlctcrminctl equation. As in the
preceding vanani, Ibis humidity value is preferably deduced
from a relative-humidity budget.

In one preferred embodiment, the second input is suitable
for being connected to a temperature sensor of a cold-air
source of the installation In practice, this cold-air source is
formetl by an evaporator of an air-conditioning loop which
thc installation includhs. In the abovcmcntioncd rclativc-
humidity budget, ii is considered that the air leaving lhe
evaporator is substantially saturated with humidity and can
thus give access to the dew temperature. I'he calculating
module is then conhgured to evaluate the dew temperature
on the basis of information relating to this temperature of the
cold-air source. Initially, thc air of thc passcngcr compart-
ment is preferably consirlcrcd to bc saturated with humidity
Such an implementation advantageously makes it possible
lo reduce Ihe risks of misting, al the cost of needlessly
triggering ventilation of the windscreen (or of other win-
dows of the vehicle).

In one developed embodiment, the relative-humidity bud-
get takes account, morcovcr, of an initial tcmpcraturc in thc
passen cr compartment and a throughput of air bloivn into
Ihe passen er compartment. Advantageously, the device
further includes inputs suitable for receiving informauon
relaung to a Lemperaiure in ihe passenger compartment and
to a throu hput of air bio&vn into the passenger compart-
ment

In one further improved embodiment, thc tlcvice further
includes an input suitable for receiving information relating
lo humithty given olT by the passengers of the passenger
comparimenl, while Ihe relative-humidity budget moreover
lal es account of. average humidity, given ofl'y the passen-
gers. In practice, indicators of the presence of passen ers
could be provided, such as sensors in the seats of the
passen cr compartnicnt or infrarcrl sensors.

Advantageously, thh abovenicntioncd memory includes
data relalmg lo a pretlelerminetl value oi. a lolal volume of
air in the passenger compartment, appearing in the above-
mentioned relative-humidity budgeu

In one embodiment accordin to &vhtch the installation
includes a device for recirculating atr in the passenger
compartment, thc dcvicc according to thc invention advan-
tageously inclutlcs an input suitable for being connected to
an actuator for adjusung Ihe posinon oi. a recirculation flap,
while Ihe calculating module is conligured to disunguish, in
Ihe rehinve-humidity budget, humidity of outside air blown
into the passenger compartment and humidity of air recir-
culated in the passenger compartment, dependmg on the
position of the recirculation flap.

As far as thc estimating of the tempcraturc of the window
is concerned, Ihe device according to the invention advan-
Lageou sly't)elhi)les a ph) i'iililv of itlpu la suitable ior re) eivitlg
informalion relahng lo a lemperature ami a speed of blown
air, to an average temperature in the passenger compartment,
to the speed of the vehicle and to an outside-air temperature
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In the French patent application FR-9806831 by Ihe.

Applicant, a device is described which is capable of. esh-
mating a tcmpcraturc of air blown into any region of the
passcngcr compartment of a motor vehicle, solely on thr
basis of information relating to a temperature and a speed of
a)r blown by the aeration vents of the passenger
compartment, lo an average temperature in ihe passenger
compartment, to the speed of the vehicle and lo an outside-
air tcmpcraturc. Morc particulariy, the temperatures and
spccd of blown air can bc deduced from a control of the ln
actuators for setting a hot-air source and or a cold-air source
(for the temperature) and from a bio&ver (for the speed)
which Ihe inslallahon for heating, ventilating anil/or air-
condittomng the passenger compartment of. the vehicle
compruses. Such a control ofi'crs a saving on tcmpcraturc and
airspccd sensors

As to the information relating to an average temperature
)n the passenger compartment, to the speed of the vehicle
and to an outside-air temperature, these can be deduced from
measurements by sensors currently used in the motor-
vchiclc ficld, and already scrvc, at least partly, to establish co
thc abovcmcntioned relative-humidity budget.

Thus, the use by the device according to the invention of
the technique described in the application FR-98()(i831
advantageously makes it possible lo estimate a (spahally)
average temperature of the window, while saving on a
plurahty of temperature sensors, arranged at respective
regions of thc window and necessary for determining this
avcragc tcmpcrature.

Thc calculating module is then configured to cstiniatc thr
temperature of the v;imlow on the basis of the temperature
and of the speed of air blown onto the window, of the
average temperature in the passenger compartment, of the
speed of the vehicle and of the outside-air temperature

In onc dcvclopcd embodiment, the device further includes
an input suitable for bein connected to a solar-fiux sensor,
and thc calculating module is configured to estimate the
temperature of the wimlow by talnng account of insolauon
of the window.

According to an advantageous characteristic of the
)nvention, the output of the detection device is suitable for
being conncctcd to a module for control of an instailation for
heating, ventilating and or air-conditioning thc passcngcr
compartment of thc vehicle, in order to deliver a sct-point
value relating lo a nsl of mishng being present.

In this respect in a seconil aspect, the invention provides
)nstallation for heating, ventilating and/or air conditioning
the passenger compartment of a motor vehicle, the installa-
tion comprising a module for control of at least one item of
cquipmcnt of thc installation, confi urcd to work ivith a
device for dctcctin a risk of misting being present on a 8&

motor-vehicle win)low, the said window being interposed
between the outside aml Ihe passenger compartment of. Ihe.

vehicle, the device comprising
at least a Iirsl and a second input for receiving at least Iirst

anil seconil information, relating respecuvely lo a tem-
perature of the window and to a dew temperature in the
passenger compartment ot'he vehicle,

a calculahng module suitable Ior:
a) estimating a temperature of the windoiv from at least

the first information, )o
b) estimating a dcw temperature in thc passcngcr

compartment of the vehicle from at least thc second
information, anti

c) eslimahng a companson between the temperature of.

Ihe winrlow and the dew temperature in order io ss
deduce therefrom a risk of misting heing present on
the w)ndoiv,

as well as an output suiiable for delivering a signal
relating to a risk of misting being present.

Such an installation advantageously includes a device for
ventilating the window. 'I'he mntrol module is then config-
ured to vvork vvith thc tlctcction device, with a vice. to
delivcrin a set-point value for ventilation of the window
when the estimated dill'erence between the temperature of
Ihe wimlow and the dew temperature (which are associated
with humidity values) is below a first threshnld value

In one more advanced variant, Ihe installation includes a
device for air conditioning the passenger compartment I'he
control module is then configuretl to work with thc dctcction
dcvicc, with a vieiv to delivering a set-point value for air
condihomn ~ ihe passenger compartment when the eshmated
diilerence between Ihe temperature of Ihe window aml the
dew temperature is below a second threshold value.

Advantageously, the installation includes a device for
heating the air bloivn onto the window The control module
is then configuretl to ivork with thc detection rlcvicc, with a
view to delivering a sct-point value for hcatin thc air blown
onto the window when the estimated dilTerence between ihe
temperature ol. Ihe window and Ihe dew temperature is
below a third threshold value.

Advantageously, the installation further includes a dev)ce
for recirculating air in the passenger compartment I'he
control module is then configuretl to work with thc dctcction
dcvicc, with a view to dclivcring a sct-point value for letting
outside air into Ihe passenger compartment when Ihe esti-
mated dilTerence between ihe temperature of the window
and the dew temperature is below a fourth threshold value

In a preferred embodiment, the installation includes an
air-conditioning loop comprisin an evaporator, as well as a
tcmpcraturc sensor, arranged in proximity to thc evaporator
anil downstrcani ot't in thc direction of travel of an air flow
intended io be blown into the passenger mmpartment. This
sensor is suitable for being connecte&l lo the abovemenhoned
second input of. Ihe detection device.

Thus, the detection device according to the invention
advantageously needs no supplementary sensors by com-
parison with a conventional heating, ventilation and)or air-
conditioning installation.

13RI LI'&LS(:RIVTIOiq Ol) 'I'I IL'&RAWIN(IS

Other characteristics and arlvantages of thc invention will
emerge on examining the detailed ilescnption below, and ihe
ahached drawings, in which.

FIG. I iha rammahcally represents an installation for
heating, ventilating and air mnditionin the passenger com-
partment I IAII of a motor vehicle, equipped with a dev)ce
for detecting a risk of misting of the windscreen VI3 of th)s
vchiclc, accordin to thc invention;

FIG. 2 tliagrammatically rcprcscnts thc structure of a
dcvicc according to thc invention, with inputs for receiving
mformahon relahng to chosen thermal parameters, and an
oulpul for delivenng a sel-point value represenlahve of Ihe
difference between the dew temperature in Ihe passenger
compartment and a temperature of the windscreen VI3;

11G. 3 represents a MOI.I.IL'R diagram, giving the abso-
lute humidity of air at onc atmosphere, as a function of
tcmpcraturc;

FIG. 4 rcprcscnts such a MOLLIER rliagram apphcrl to
Ihe eshmahng of Ihe dew temperature in the passenger
compartment of the vehicle;

FIG. 5 diagrammatically represents ihe thermal
exchanges between the various airfiows received by the
windscreen VI3 of the vehicle; and
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FIG. 6 represents a MOLLIER diagram, on which fea-
tures a parameter R quantitatively representative of a risk of
misting of the wint(screen VB of the vehicle.

DESCRIP11ON OF THE PREFERRED
EMBODIMENT

In the various Iigures, lil e reference numerals reler to like.

parts
The attached drawings and the detailed description below

contain, in csscncc, elements of a certain character. They
could not only scrvc to give a better understanding of the
present invention, but also contribute to its definition, as the.

case may be.

Referring first of all to HG. I, an instaflation is described
for heating, vcntilatin and air conditioning the passenger
compartment HAB of a motor vehicle, comprising a device
according to the invention for detecung a nsk of. the pres-
ence of misting on a winilow of. the vehicle, in parncular on
the wtndscreen PB. o

This installation comprises a blower equipped with a
motor 3 suitable for turning the blades of a fan 2, with a view
to producing an air flow F in a main duct 1, which houses
the evaporator 4 of. an air-i:omhuomng loop (pressure-
reilucing valve, evaporator, compressor, condenser) which as
the instaflation includes.

In thc example dcscribcd, thc niain duct 1 is separated,
downstream of thc evaporator 4, into a cold-air branch 8 and
a hot-air branch 7 which join together in a mixing chamber
9, communicating with ducts 10 for ventdaung the passen-
ger compartment. The hot-air branch 7 composes a heating
radiator 6, while a mixing tlap 5 is provided, upstream of the
hot-air 7 anil cold-air 8 branches, in order to share out an
airflow into onc andior thc other of these branches, with a
view to obtaining, in thc mixing chamber 9, an airflow at a -"

temperature ailjusted as a function of the posihon ol. the
mixtng flap 5.

In one variant of the installation described, provision can
bc made, in thc main duct 1, for a heating radiator cquippcd

aowith a valve for control of thc throughput of heat-exchange
fluid which passes through it (for example water, in thc case
of water-heating radiators). This valve can be controlled by
the module 30, with a view to adtusting the temperature of.

the airflow leaving this heating radiator and, that heing so, as
the temperature of the airflow hloivn into the passenger
compartment. Such a hcatin radiator with a control valve
would rcplacc thc mixing flap 5, thc hot-air branch 7
cquippcd with its radiator 6, the cold-air branch 8, as well as
the mixing chamber 9.

so
The installation includes, in particular, a duct 10 for

ventilating the windscreen PB of the vehicle, in order to
dcmist it.

A recirculation device further comprises a recirculation
flap 13 for letting outside air or recirculated air into thc main;;
duct I. In practice, when the recircuhiuon flap 13 lets in the.

outsirle air, the passenger compartment of the vehicle is
ventilated ivith outside air. On the other hand, ivhen the
recirculation tlap is in a position according to ivhich the
main duct I lets in only recirculated air, recirculated air is „ti
blown into thc passcngcr compartnient of thc vehicle.

Thc instaflation comprises a module 30 for control of thc
vawous items of equipment which it includes. Thus, ihe linl
31 makes it possible to ailjust the rotational speerl of. the
motor 3 which the blower of the installation includes, v:iih ss
a view to setting the speed of the airfloiv hloivn into the
passenger compartment. 'I'he link 32 makes it possible to

alter the throughput of. cooling fluid which flows in the
air-conditiomng loop, with a view to adjusung the reilucuon
in tcniperaturc which the airflow F undcrgocs, when it
passes through thc evaporator 4. Thc link 32 makes it
possible to alter the position of the mixing tlap 5, with a view
to adjusting the temperature of the airfloiv in the mixing
chamber 9. The hnk 34 makes it possible to control the
admission of. ouuside air or of recirculated air into the
passen cr compartnicnt.

The installation includes a device for detecting a risk of
the presence of. misung on the wimlscreen PB of the motor
vehicle. This device is conligured, according to the
invention, to estimate a diflcrencc between thc average
tempcraturc of the ivindscrccn T, (average on its surface)
and the deiv temperature in the passenger compartment I'„

To that end, the detection device 20 compnses a plurality of
mputs for receiving dais relating to parameters such as the
temperature outside the vehicle T„„, the speed of the vehicle
V, „ the temperature Tref the airflow leaving the evaporator
4 and an average temperature in the passen er compartment
Tsm A calculating module of thc device 20 is then
configured, in the example dcscribcrl, to cstimatc thc diifi:r-
i:tli:e T,-T„.

Rcfcrring to FIG. 1, practically all of thc airflow produced
by thc iiloivcr of thc installation passes through thc evapo-
rator 4 of the air-conditioning loop. The heat exchange
within the evaporator 4 thus temls to saturate the airtlow F
ivith water vapor

In the example described, it is thus estimateil that the
airflow F, leaving the evaporator 4, is saturated with humid-
ity The measurement of its temperature can thus give access
to the dew temperature of the air which ivifl he blown into
the passcngcr conipartmcnt. That cnd, a tempcraturc sensor
12 is provided in orrlcr to nicasure thc tcmperaturc Tr lust
downstrcani of the evaporator 4.

Referring to FIG. 2, thc rlctection dcvicc 20 comprises a
first set of inputs for receiving information rcspcctivcly
relaung to.

thc tcniperaturc Tr of thc colrl-air source 4 (tcmperaturc of
thc airflow F leaving the evaporator);

thc air throughput blown into the passenger compartment
q„

the initial, average, temperature in the passenger com-
partment T„„; and

the number of passengers N on board in the passenger
compartment, as appropriate

For cstiniating thc throu hput of air blown into thc
passen cr compartnicnt q„communication is provided for
between the device 20 anil the blower of the installauon, in
the form of. an interrogauoniresponse. In this case, the
module 20 sends an interrogation signal to the motor 3 of the
blower, or else to the control module 30, and receives hack
information relatin to the rotational speed of the blower,
and, that heing so, an cstimatc of the throu hput of blown air
q,„ takin account cspccially of thc spccd of thc vchiclc.

The average temperature T,„, in the passenger compart-
ment can be estimated Irom a sensor in the passenger
compariment, I nown per se.

In the case in ivhich information relating to the number of
passengers is used, passenger-presence sensors can lie pro-
virlcd in the passcngcr conipartmcnt of thc vehicle. Thcsc
sensors can iic arran cd in thc seats of thc passen cr
compartmeni (weight sensors), or infrared sensors, or else
on the basis of information deriveil from the opening or from
the closing of the doors of the vehicle

It should he noted that these various pieces of information
can lie obtained by direct sensors lienee, the throughput of
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blown air q, can also be measured on the basis of
anemometer-type sensors, placed at the output of the aera-
tion vents of the passenger compartment and nr in the
air-conditioning apparatus.

In cncral, thc humidity within thc passcngcr compart-
ment is managed by a humidity-l&udgct equation, in diffcr-
enttal form:

n„, I'„„ IH/lr=n„, I I,H,— L,HI+sr

in which 1(1

q, (ms/s) is the thrnughput of air bloivn intn the passenger
compartment,

p„„(kg/ma) is the density of the air,
H is the absnlute humidity of the air in the passenger

compartment (kg of water;I g nf dry air);
H„ is Ihe absolute humiihty conlwbuted by ihe air venti-

latinn in the passenger compartment;
V„, (ms) is the volume of air within the passenger

compartment, corresponrfing to a predetermined value, 6

stored in the memory MEM; and
I'kg of water/s/person) is Ihe abaohile humidity gener-

ated per second, oil average, by a passenger in the
passenger compartmefll.

To solve the above differential equation, it is necessary to "s

obtain an estimate of thc initial humidity in the passenger
compartment. Thc calculatin module of the detection
device is, in the example described, configured to consider
lhal iniliallv, Ihe air in Ihe passenger compartment is satu-
rated with humidity Thus, on the basis of the average initial
temperature I',„, m the passenger compartment, and by
making use of the MOI.I.IER diagram represented in ILIG

3, an initial value of thc humidity in thc passcngcr compart-
ment is rcachcd. To do that, a point is taken on thc saturation
curve CS (100%), the abscissa of which correspomls lo Ihe is
initial internal temperature in Ihe passenger compartment,
and the corresponding orihnale is found on ibis saturation
curve. I'or example, if the temperature T,„, is cinse to 20',
the imtial humidity in the passenger compartment is con-
sidcrcd to bc close to IS g of waterrltg of dry air. so

Thc dctcction tlcvicc according to thc invention advanta-
geously compnses a memory MEM (FIG. 2) in which are.

storerf the calculating inslruclions refiling lo equauon (I). Il
further includes correspomlence dale, according to a MOL-
I.IER diagram, between temperature and humidity, for an air 46

pressure close tn I atmosphere In a variant, it may contain
calculating instructions giving thc temperature as a function
of thc humithty, on thc basis of a predetermined equation.

In order lo estimate the absolute humidity generated by
the air vennlalion in Ihe passenger compartment, a sensor of. sn

relative-humidity type can be provided directly, placed at Ihe
output of an aeration vent of the apparatus In one preferred
embodiment of the present invention, this absolute humidity
H„ is estimated by a model using information relating to the
blown-air throu hput q, and to the tcnipcraturc of thc cold ..
source Tr (leaving the evaporator 4).

Refernng to FIG. 4, the airflow F generalerf by ihe blower
is of initial temperature T/,. In passing through lhe evapo-
rator 4, it is saturated with humidity and its temperature
reduces dnwn to the exit telnperature Tro (cnrrespondiiig to
thc tcmpcraturc T/ which thc sensor 12 measures). In thc
case in which a portion of the airflow F passes throu h thc
hot-air branch and Ihe healing raduitor 6, iLs temperature
increases but its absolute humnfily does not change substan-
Iiallv. 66

It is thus considered, according to a pragmatic
approximation, that the temperature T/at the outlet from the

evaporator 4 correspomls lo the dew temperature of lhe air
blown into the passenger compartment By using the corre-
spondenccs given by the MOLLIER dia ram (saturation
curve CS), access is thus gained to thc humidity of the air
blown into the passenger compartment H,, and the difl'er-
ential equation (I) can be integrated.

In the case in which Ihe installation includes a device for
recirculation ol: air in lhe passenger compartment, the
mistin -formation-risk detection device comprises a supple-
mentary input for receiving information relating to thc
position of a recirculation flap 'I'hus, if the air blown mto the
passenger compartment is essentially recirculated air, it is
estimated that the humidity of the air inituifly blown into the
passenger compartment correspomls to the iniual humidity
in thc passcngcr compartnicnt (given by thc avcragc tcm-
peraturc T„„), in particular when thc air conrlitioning is shut
doivn. In contrast, ivhen the position of the recirculation flap
is such that the air blown into the passenger cnmpartment is
principafly outside air, the humidity of the air blown into lhe
passenger comparimenl is esumateil as being al Ihe humidity
of thc outside air (given by thc tcmperaturc T/ at the exit
from thc cold source), in particular when thc air c(onditioning
is shut doivn

Referring to I IG 2, a first calculating module 21 esti-
mates the humidity H in Ihe passenger compartment, on the
basta of a relauve-humidity builget involving the diflerential
equation (I). In this relative-humidity budget, thc initial
humidity of. Ihe passenger compartment is given by the
temperature T„„. The blown-air throughput q, is given by
information relatin to the rotational speed of the motor of
the blower and by the speed of the vehicle. The temperature
of the cold source 'I'/gives access to the humidity of the air
blovvn into thc pas/scngcr compartment. If thc humidity
given off'by thc passcngcrs is taken into account, thc rlcvicc
20 compnses an input for determining the number of pas-
sengers present m lhe passenger compartment anil, from
that, for deducin an estimate of the average humidity iven
off by the passengers of the passenger compartment (fstf').

Thus, on the basis of the estimated humidity H m the
passen er compartment, the device 20 is able to cstimatc a
dciv tcmpcrature in the passenger compartment, by using thc
memory MEM in which are stored, especially, lhe corre-
spomlences between dew temperature and humidity, a sec-
ond calculatin module 22 workin with this memory
MEM.

In the example described, the device 20 includes a third
calculatin module 23 which rcccivcs mformation relating
to a tcmpcrature of air blown into the passcngcr compart-
ment T„o a blown-air speed Van the average temperature in
Ihe passenger compartment T„„, the outside-air temperature
T, „ Ihe speed of the vehicle V,„anil, if appropnate,
information relating to a solar tlux which the windscreen of
the vehicle receives On the basis of all this mformation, the
second calculating moclulc 23 is configuretl to estimate an
average tcmpcraturc of thc windscreen of the vehicle T,.

Referring lo FIG. 5, Ibis window PB of lhe vehicle is
swept by Ihe Riflowing airflows.

an outside airflow AE, with tcmpcrature T,,„and spccrl
V„„,

a blown airflow AS, with tcmperaturc T., and speetl V„;
anti

an interior airflow AI, ivith tcmpcraturc T„„anti spccrl
which may bc ignorcrl.

In Ihe preferred embodiment described here, the tempera-
ture ol: Ihe wimlscreen is estimated on Ihe basis of an
aerodynamic jet model, combined with a thermal model.

The thermal budget is governed by the foflowing difl'er-
ential equation:
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.)r,c,dz) ii=r,„,(z„, -z;)+l),„, Lz„;z, ) lz)

in which
M, is the mass of the windscreen,
C, is the heat capacity of the windscreen;
T, is its temperature;
h„„, the coeffiicient ot'onvection between the ivindscreen

and the inside air; and

h„„ the coefiicient of convecnon between Ihe windscreen
and the outside air

io
These tive convection coefficients h„„and h„, are knoivn

functions of thc interior tcmpcrature, of the outside
tcmpcraturc, of the temperature of thc windscreen, of thc
blown-air throughput q„anrf of. the speed of. Ihe oultnde, air
(or the speed of Ihe motor vehicle, to a Iirsl approximation).

ia
The integration of. the dillerential equation relating lo Ihe

thermal budget of the ivindscreen, on the basis of the
parameters I'„„, T, „T„„V„„and V„, is known from the
application FR-9S 06831 of thc Applicant. Thus the average
tcmpcraturc of thc windscreen (average on the surface) is

o
found.

Hence, for esumating the temperature of the winrfscreen,
thc blown-air speed V„, can bc deduced from thc rota-

tional speed of. the motor of. Ihe blower and from Ihe
position of Ihe tlaps for air distnbu lion in the passenger zs
compartment anrf from the speed of the vehicle (to a
first approximation, this parameter corresponds to the
filown-air throughput q,);

the average temperature in the passenger compartment
'I;„, can be estimated on the basis of a model using a
thermal budget, or else from an average-temperature
sensor in thc passcngcr compartment;

the outside temperature 'I',, can be measured on the basis
of a sensor outside thc vehicle, in a way which is known
in itself; ss

the outside-air speed V„„ is deduced from the speed of the
vchiclc; and

the filown-air temperature I'„, can be deduced from an
aerodynamic and them)sf model of the apparatus, or
cise mcasurcd on the basis of a sensor in an aeration ao

vent of thc passenger compartment of the vehicle.
The solar tlux )b) can be talen into account in lhe.

abovemenlionerf thermal budget, as the heal conlnbut)on,
anti can be estimated on the basis oi a solar fiux sensor, such
as a photodiode or the like, arranged on the dashboard of the as
vehicle, for example

On thc basis of thc temperature of the windscreen T, and
of thc cstimatcd dcw temperature in the passcngcr compart-
ment T„ the device according Io the invention evaluales Ihe
diilerence T,—T„This temperature difference is quanlila- so

tively representative of. a rial R (FIG. 6) of. misting of. Ihe
windscreen of the vehicle. lienee, if the temperature of the
windscreen T, is less than or close to the derv temperature
T„, thc risk of misting is significant and it is appropriate to
trigger hot and dry air ventilation onto thc windscreen. In ..
contrast, when the temperature T, of the winrfscreen is
markedly higher than Ihe )few temperature T„ the risk of
misting is low anrf such ventilation of the winrfaereen is nol
necessary

In the example described, the device according to the
invention includes an output connected to the module 30 for
control of thc installation for heating, ventilating and air
condittomng the passenger compartment of the vehicle,
through which it delivers a sel-point value raising Io lhe nsl
of mtsting bmng present on Ihe windscreen (al the oulpuL of. SS

the module 24 suitaiiie for estimating the difference in
temperature T„—T,). If this temperature difference is

greater than 5'. (abovemenuoned Iirst threshold value)
Ihe control module does nol send out any new sel-point
value relating to ventilation of thc windscrccn,

lying between 3' (correspondmg, in the example
described, lo lhe second abovementioned threshold
value) aml 5'., Ihe m)nlrol module 30 is conligured to
issue a set-point value to thc blower in order to trigger
ventilation of the winrlscrccn;

close to 3'., the control module is conligureil further to
trig er air conrlitioning in the passen cr compartment
(control of thc air-conditionin loop via thc link 32);

lying between 2'. (corresponding to the abovemen-
tioned finirlh threshokl value) and 3', the control
module further tri gers letting outside air into thc
passen cr compartment if thc installation includes a
device for recirculating air in the passenger compart-
ment;

less than O'. (corresponding to thc abovcmentioncrl
third threshold value), thc control module further trig-
gers an alteration of the position of the mixin tlap in
order to increase the temperature of the airflow blown
into lhe passenger compartment.

Provision can be made for the tletechon of the nsk of
mistin bein prcscnt to be carrierl out upon thc vehicle
bein started, and, if appropriate, at instants scparatcd by a
chosen duration, when the vehicle is in service.

Needless to say, the present invention is not limited to the
embodiment descnbed above by way of example. It extends
lo other vanants.

Hence il will be unilerslood that Ihe venous threshold
values, in terms of temperature, of the difference T,— I', are
given above byway of example and can allow for variations
I'or example, in the case in which the installation does not
include a device for recirculating air in thc passen cr
compartment, provision can bc made to heat the airflow
blown into Ihe passenger compartment as from a tempera-
ture thlference close to 2'.

In lhe example described above, the device according to
the invention works ivith a control module of the
installation, in such a ivay as automatically tn trigger the
ventilation of the ivindscrccn if a risk is detcctcd. In onc less
claboratc variant, provision can be made to ivc a signal, for
example on lhe dashboard of Ihe vehicle, in order to draw the
attention of a passenger of. Ihe passenger compartment, who
can then decide whether lo lngger venulauon of lhe window
manually, as appropriate

In the example described above, a saving is made on a
dew-tempcraturc sensor in thc passenger compartment of thc
vehicle, which is cncrally cxpcnsivc. Necdlcss to say, such
a sensor can be used to measure the dew temperature
directly, in one variant.

In this case, a memory containing correspomiences
between hmnidities, on the one hand, and temperatures, on
the other hand, accordin to a MOI.I.ILR diagram, is not
necessary in thc dctcction dcvicc.

Likewise, in thc enibodinicnt example rlcscnbcd above, a
saving is made on a nelworl of temperature sensors
mounted on the windscreen of Ihe vehicle in order to
estimate an average temperature thereof. In one varianL of
the device according to the invention, such a netivork of
temperature sensors can be provided (arranged, for example,
at re ular steps along a horizontal rlirection and along a
vertical rlircction).

In Ihe above example, it is being considered that the air
in)nally conlained in Ihe passenger m)mparlmenl is saturated
with humidity. In a varuml, a device can be envisaged
allowing a more precise determination of this humidity, for
example by usin the outside temperature T,„,
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The structure of the misting-nsl detection device. 20,
represenleri in FIG. 2, is given by way of example. In
practice, it includes a memory MEM for storing thc above-
mcntioncd corrcspondcnccs extracted from a MOLLIER
diagram, as well as a calculating module, typically a micro-
processor &vhich works with an assnciated memnry, in order
to make Ihe estimates in terms of temperatures and in terms
of differences in temperatures ilescnbed above. Thus, such
a calculating module groups together thc modules 21, 22, 23
and 24 described above. In onc advant& eous embodiment, iu
an on-boarcl cnmputer comprises such a microprocessor, as
well as a read-only memory for storing the correspnndences
given by the MOLLIER diagram and a random-access
memory for carrying oul lhe processing operanons neces-
sary to obtain the temperature diifcrencc T,—T,

In particular, the memory MEM further comprises a "
computer program comprising instructinn lines for

dehning the variables relating to the parameters T,„„T, „
V, „q„ I'I, etc,

relating these variables according to the differential equa-
tions (I) and (2), and

solving these equations, while an end instruction gives the
temperature difference T,—T, (or else the rauo T,&T,)

In this context, such a computer program represents an
advantageous means for implementing thc invention. This
program can bc stored in memory of an on-l&oard computer
of a motnr vehicle, or else on a difl'erent medium (diskette,
GD-ROM, etc ) with a view to subsequent stnrage in a
memory of an on-board computer of. the abovementioneri
Ivpe.

What wc claim is: lo

1. A device for detecting a rial of. misting being present
on a motor-vehicle window, thc said windoiv being inter-
posed bctwccn thc outside and thc passcngcr compartment
of the vehicle, the device cnmprising

at least a tirst and a second input for receiving at least first &s

and second infnrmation, relating respectively tn a tem-
perature of the wimlow and lo a riew temperature in Ihe
passenger compartment of. the vehicle,

a calculanng module suitable lor:
a) estimating a Lemperalure of. Ihe winriow from aL least ao

Ihe first information,
0) estimating a dew temperature in the passenger

cnmpartment of the vehicle from at least the second
information, and

c) estimating a comparison between thc temperature of LS

thc window and thc dew temperature in order to
deduce therefrom a rial of misting being present on
Ihe win)low,

as well as an output suitable for delivering a signal
relatmg to a nsk of misting being present,

further comprising a memory configured to store deiv-
temperature values associated, according to a Mollier
diagram, with prerietermineri humxhty values, aml
whcrcin the calculating moduic is configured to work
with thc said memory with a view to cstiniating thc dcw -'-'emperatureon the basis nf a relative-humidity budget,
and

wherein the second input is suitable fnr heing connected
to a temperature sensor nf a cold-air snurce of the
installation, and wherein the calculating module is R)

configured lo evaluate Ihe dew temperature of Ihe.

passcngcr compartment on the basis of infomiation
rcprcscntativc of thc temperature of the cold-air source,
while the air of the passenger compartment is initiafly
cons)tiered to be saturated ivith humidity

2. The ilevice of. claim I, wherein the sairi output is
suitable lor being connected lo a control module (30) of. an

mstallalion for heating, ventilating aml,'or air condilionin ~

the passenger compartment of the vehicle, in order to dehver
a set-point value relating to a risk (R) of misting being
present

3. 'I'he device of claim I, and further comprising a
memory conligured lo store calculating instructions able,
according to a predetermined equation, to ive dew-
tempcraturc values as a function of predetcrmincd humirlity
values, and &vhcrein thc calculating module is configured to
work &vith the said memory with a view to estimating the
dew temperature on the basis of a relative-humidity budget

4. The device of claim 3, wherein the secontl input is
suitable for being connected to a temperature sensor of a
cold-air source of Lhe installation, anil wherein the calculat-
ing module is configured to evaluate thc clew tcmpcraturc of
thc passen cr compartment on thc basis of information
representative of the temperature of the cold-air source,
&vhile the air of the passenger compartment is initially
considered Lo be saturated with humidity.

5. The device of claim I, and further comprising inpuL&

suitable for rcceivin information relating to a tcmperaturc
in thc passcngcr compartment and to a throughput of air
bio&vn into the passenger compartment, &vhile the relative-
humidity budget furthermore involves the temperature of the
passenger compartment anil the saiil throughput.

6. The device of claim 4, and lurther comprising inpuL&

suitable for receiving information rclatin to a tcmpcraturc
in the passcngcr compartment anil to a throughput of air
blown into the passenger compartment, &vhile the relative-
humidity budget furthermore involves the temperature of the
passenger compartment and the said throughput.

7. Device according Lo claim 5, aml further comprising an
input suitable for receiving information relating to humidity
given ofi'y the passcngcrs of the passen cr compartment,
&vhile the relative-hmnidity budget moreover takes account
of humidity given otf by the passengers.

g. Device according Lo claim 6, aml further comprising an
inpuL su)labia for receivmg information relating lo humidity
given ofi'y the passcngcrs of the passen cr compartment,
&vhilc thc relative-humidity budget morcovcr takes account
of humidity given otf by the passengers.

9. The device of claim I, &vherein the said memory
(MEM) includes predetermineil dale relanng to a volume of
air (V„,„) in Ihe pasvenger comparlmenL

10. The dcvicc of claim I, and comprising an input
suitable for being connected to an actuator for adjusting thc
position of a flap for recirculating air within the passenger
compartment, &vhich the installation includes, while the
calcuhinn ~ module is configured lo distinguish, in the
relanve-humidity builget, humidity of outside air blown into
the passenger conipartmcnt from humirlity of air recirculated
in the passcngcr compartment, depending on the position of
the recirculation flap

li The device of claim I, and comprisin a plurality of
inpuL& su&labia for receiving information relating to a tem-
perature aml a speed of blown air, to an average temperature
in thc passen cr compartment, to thc speetl of thc vchiclc
and to an outside-air tcmpcraturc, anti in that thc calculating
module is conti ured to estimate the temperature of the
windo&v on the basis of the temperature and of the speed of
air blown onto the winilow, of. the average temperature in the
passenger compartment, of. Ihe speed of the vehicle aml of
the outside-air tcmperaturc.

12. Thc tlcvice of claim 11, anti further composing an
input suitable for heing connected to a solar-flux sensor, and
&vherein the calculating module is configured to estimate the
temperature of Ihe winilow by taking account of insolauon
of. the said winilow.
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