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[57] ABSTRACT

8 Claims, 2 Drawing Sheets

A heating and ventilating installation for a motor vchiclc
inclutles a regulaung valve lor adlusting the distnbuuon of
trash air, received from a trash air dehvery chamber,
between a first duct and a second duct. 'I'he first duct
contains a heating radiator, and the first and second ducts
exhaust into an air mixing zone, which communicatcs with
a ventilating air vent anti a foot warming vent in thc cabin
of the vehicle. A tcmpcrature sensor is located immcdiatcly
tlownstream of. (he heaung radiator, aml transmits signals,
representing the prevaihng value of the temperature of
heated air in the first duct, to a processing module The
processing module controls at least the positional setting of
the regulating valve, in rcsponsc to a required value of cabin
tcmpcraturc sct by thc user in a control module, togcthcr
with the tcmpcrature mcasurcd by thc sensor, and in secor-
)lance with a predetermmed law relaung io a dtfierence in
temperature between the two air streams thstabuted to the
ventilating and foot ivarming vents respectively
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HEATING, VENTILATING AND/OR AIR
CONDITIONING, AND THE LIKE

INSTALLATION WITH TEMPERATURE
REGULATION, L'SPL'CIALLY leOR MOTOR

VEHICI,FS

BA( KGROUNI) Ol') IL'NVL'N'IION ic

In this type of installation, when the regulating valve is m
a position in which it is at least partly open, thc fresh air
which is dcrivcd from thc fresh air dclivcry chamber is
distributed bctwcen thc first and second ducts. Because of

35
the respechve positiomngs, in relation lo Ihe mixing zone, of
secondary tlucts which carry ihe air from lhe ur treatment
unit itself (i e. the unit that includes the fresh air delivery
chamber, the first anti second ducts and the mixing zone, and
which normally also includes a fan), to thc vcntihstin and

(0
foot warming vents in thc cabin, thc tcmpcraturc of the
treated air dclivercd through thc ventilating air vents is not
the same as the temperature of: thai which is delivered
through the foot warming venls.

This lype of'onliguralion is commonly known as a

bi-level arrangement In a bi-level arrangement, the air
delivered at the level of the feet of the occupants of the
vehicle is gcncrally hotter than that which is supplied
through thc air ventilating vents. When a user dcsircs lo alter
the cabin temperature, he sets a new temperature which is
tal en into account by lhe processing means. The latter then,
in parucular, acts to adjust the posinonal sating of the
regulating valve, so as to modify the distribution of the fresh
air bet&veen the above mentioned first and ac&cond ducts

This adjustment of the positional setting of the regulating
valve gcncrally involves a sulistantial change in the tem-
perature difi'crcncc bctwccn thc trcatcd air dclivcrcd to the
foot warming outlet vents and the treated air tlelivered to the
ventilaung vents This can result in a great &leal of discom-
fort and inconvenience for the occupants of the vehicle, and
in particular Ihe driver.

l)IS('USSION OI'I'I IL INVLNTION

A main object of the invention is to overcome the above
mentioned drawback. 65

Accordin to the invention, an installation is provided for
heating, ventilating anti/or air conditinning, especially for a

FIELD OF THE INVENTION

This invention rclatcs to installations, cspccially for usc in
motor vehicles, for providing heating, ventilating and/or air
comhhomng.

More particularly, the invenuon is concerned with an
installation for heating, venlilaung and/or air rxmdilioning,
especially for a motor vehicle, of the type compnsing a
fresh air delivery chamber leading, into a hrst duct and a
second duct in parallel v ith each other. Thc first duct &5

contains a radiator for heating at least some of thc fresh air.
Thc second duct is arranged for at icast some of thc fresh air
to pass through il. A regulating valve adtusts Ihe distribu non
of lhe fresh air between the first duct anil the second duct.
fhe tirst and second ducts exhaust at least partially into an
air mixing znne which communicates with air outlets in the
cafiin of the vehicle The air outlets have ventilating air vent
means and foot warming air vent means; and processin
means for actuating thc installation in rcsponsc to a cabin
temperature which is set by a user of. the vehicle, thereby
providing a temperature dilference between the air which is
passed to the ventilating air vent means anti that which is
passed tn the foot warming air vent means.

molor vehicle. The type has a fresh air dehvery chamber
leading intn a first duct and a second duct in parallel with
each other The tirst duct cnntains a radiator fnr heating at
least some of the fresh air. The second duct is arranged for
at least some of thc fresh air to pass throu h it. A regulating
valve adjusts thc distribution of thc fresh air between thc flrst
&fuel and Ihe second duct, with the lirst and second. ducts
exhausting al least partially into an air mixing zone. The ur
mixing zone; communicates with air outlets in the cabin of
the vehicle, the air nutlets comprising ventilating air vent
means and foot warmin air vent means; and processing
means for actuatin thc installation in rcsponsc to a cabin
tcmpcraturc ivhich is sct by a user of thc vehicle. This
pri&vides a temperature difierence between lhe air; which is
passed Io lhe venulating air vent means and that which is
passed tn the fnot ivarming air vent means 'I'he installation
further includes, downstream of the radiator, a temperature
sensor for transmitting to the processing means measure-
ments of thc tempcraturc in thc hcatcd air in thc first duct.
Thc processing means arc so arranged as to govern at least
the setting of. Ihe regulaung valve, lirstly in response lo the
cabin temperature sel by lhe user aml the measured
temperature, and secondly in accordance with a predeter-
mined law governing the temperature difference

In an installation according to thc invention, whatcvcr
value of. required cabin temperature may be set by ihe user,
the procesmng means are capable of adtusting ai least the
aching of. the re ulating valve so that ihe temperature
difference between the ventilating and fnnt warming outlet
vents will ahvays be in accordance with the predetermined
law, or algorithm. This prcdctcrmincrl law is prcfcrably onc
whcrcby thc above mcntioncd tcmpcraturc difi'crcncc is
constant or substantially constant, rcgardlcss of thc value of
temperature sel by the user.

In a preferred embodiment of the invention, the process-
ing means include a memory in which a cnrrespondence
table is stored. Thc corrcspondcncc table is a table of
correspondencc bctwccn a plurality of first sets of
parameters, comprismg, respecuvely, different combmanons
of al least one temperature inside the cabin and a tempera-
ture of heated air in the first duct, and a plurality nf second
sets nf parameters. L'ach of these define at least one arljust-
ment nf the positional setting of the regulating valve among
all possible positional settings thcrcof. Thcrc is onc second
sct of parameters associated ivith each first sct of paramctcrs.

Thus, when Ihe processing means receive a value of
temperature set by the user, together with a measured value
of the prevailing temperature in the heated air in the first
duct, thc processing means compares thc pair of values
rcprcscnted by these two tcmpcraturcs with thc plural pairs
of air temperature values which are haiti in Ihe memory.
Among these plural pairs of values w&11 be a pair of values
identical to &he pair of values inpu I Io the processing module,
i e the set value received from the user via the control
module and the actual value measured by the temperature
sensor. Thc pair of values mcmorizcd in the table in thc
memory is associated with a singkton which dcfincs thc
appropriate adjustmcnt for thc regulating valve.

I'he processing means can then instantly perform the
resulting required resetting of the regulating valve

In another embodiment, thc processing module is further
arranged to control lhe flow rates of treated air I'or del&very
to the ventilating air vent means and fool warming air vent
means as a function of air flow rate parameters sei by the
user, while maintaining the temperature difference substan-
tially cnnstant regardless of the cabin temperature set by the



user. The control of treated airfiow is el(ected by control of
a fan ivhich is part of the installation, in conjunction with
control of at least the regulating valve.

In this last mcntioncd version, it is particularly preferred
that, lirstly, the Iirst sets of parameters compnse dilferent
combinations of the cabin temperature, the heated air tem-
perature in the lirst duct, and the airfiow parameters the
second sets comprise d&fferent combinations of parameters
defining adjustments of the fan and the positional setting ot
the regulating valve. lc

Thus, in this embodiment of the installauon, it is possible
to maintain the temperature dilference in accordance with
the predetermine&I law, while at the same time modifying the
temperature in the cabin anil the flow rate of treated air
delivcrcd to thc ventilating and foot warming vents rcspcc- is

tivcly.

The lira& sets of parameters are accordingly, from then on,
in the form of quadruple(s which compnse, Iirstly, a tem-
perature in the cabin, seconrlly a heated air temperature m
the first duct, thirdly a first parameter of airtlow rate related
to thc ventilating outlet vents, and fourthly a second airflow
rate parameter in rcspcct of thc foot warming outlet vents. In
add&non, the second se(s of parameters are from then on
pairs of values delining, Iirstly, tuljustmen(s of the fan, aml
secondly, positional settings for ihe re ulanng valve.

In accordance with a further prcfcrrcd feature of the
invention, the processing means arc arranged to sample the
measured air tcmpcraturc periodically, and to modify the
adtustments of the installauon after each new samphng of
the measured temperature. The Irequency with which the
temperature of the heated air is sample&I can be chosen to
suit the options proposed by the manufacturer.

Preferably, thc tcmpcraturc sensor is fixe to the wall of
the downstream part of the lira& duct, and is substannally ss
centra&1 with respect to an outlet face of the radiator, the
raduitor being mounted upstream of the downstream part of
the first duct.

Further features and advantages of thc invcnhon will
appear more clearly on a reading of thc following dctailcd ac

description of an installauon, in a motor vehicle, for heahng,
ventilaung and,'or air condiuonin, illustraung preferred
embodiments of the features of the invention, the description
being given by way of non-limiting example only and with
refcrencc to thc accompanying drawings. a.

DESCRIPTION OF PREFERRED
EMBODIMENTS OF THE INVENTION

ec

Refernng lirst to FIG. 1, this shows a vehicle V, having an
engine compartment in which is mounted an installation 1

for, lor example, heahng anil ventilating the cabin H of the ss
vehicle. I'his installation, which is shown in thick lines m
l&I(L I, consists mainly of a motorized fan unit 2 which

BRIEI'L'8('RIP'I1ON Ol'IIL l)RAWINGS

I'IG I she&vs, in diagrammatic sirle elevation, the front
part of a motor vchiclc, showin thc installation in block

ncircuit diagram form.
FIG. 2 is a simphlied side elevanon in transverse cross

section of the air treatment unit in an installation in a
preferred embodiment of the invention, generally of the kind
shown in FIG 1.

FIG. 3 is a diagram showing one example of a predeter-
mined law or algonthm, in terms of the dilference in
temperature between the ventilating outlet vents and the foot
warming outlet vents

receives fresh;nr from outside the vehicle, or recycled ur
Irom iniude the cabin H, or both. The lan unit 2 delivers l rash
air to thc cat&in H through a fresh air rlclivcry chamber 3
which leads into a first, or heating, duct 4 and a second, or
fresh air, duct 5. 'I'hese ducts 4 and 5 are cnnnected in
parallel with each other.

Thc first duct 4 contains a radiator 6, and has a down-
stream part 7 which is open into an air mixing zone or
communication duct 8 The second duct 5 is arranged to pass
at least some of the fresh air issuing frnm the fresh air
dehvery chamber 3 to the region of the air mixing zone 8,
so that both of the ducts 4 aml 5 in lac& exhaust into the
mixin zone 8.

The installation also includes a regulating valve 9, in the
fiirm of. a controllable fiap valve, for adjusting the distribu-
uon ol the fresh air from the dehvery chamber 3 mto the Iirst
or heating duct 4 and the second or fresh air duct 5.

The air mixing zone 8 is mnnected to a Iirst secondary
duct 1U aml a second secondary duct 11, which exhaust at
their downstream ends in a ventilating air vent 12 anil a foot
warming air vent 13 respectively 'I'here may of course be
morc than onc of each vent 12 or 13. Thcsc vents 12 and 13
are located in sclectcd places within thc caliin H, so that air
treated by the installation is passed into the cabin from the
mixing zone 8, via the ducts 1U aml,'or 11, into the cabin
selecuvelv, via the vents 12 and,'or 13.

The installauon 1 also includes a processing module 14,
which is adapted to convert into appropriate control signals
orders addressed to it by a control module 15 mounted in the
fascia 16 of the vehicle These orrlers are emitterl by the
control module 15 when a user, sitting in the cabin I I of the
vchiclc, sets on thc module 15 a paramctcr rclatcd to
conditions required in thc cabin, as for cxamplc thc tem-
perature in the cabin, the zone of the cabin into which treated
air is to be distributett, or the fiow rate of thw treated air mto
the cat&in.

Once these parameters relaung to cabin air conditions are
set by the user, the connol module 15 then passes an order
to the processing module 14 so that prerletermined arljust-
ments of the installation I can be carried nut in obedience to
the parameters which thc user has sct. To this cnd, thc
proccssin module 14 includes a memory 17 in ivhich a
corrcspondcncc tabk is stored. This table comprises, as
inputs, sets ol parameters relating to air comluions in the
cabin, while its output signai& represent sets of ruljustments
for the various adjustable parts of the installation There is
one of these sets of adjustments correspnnrling to each set of
cabin air condition parameters All of these sets of param-
ctcrs arc difiercnt from each other, and all thc acts of
adlustmcnts arc diffcrcnt from each other.

In this ivay, all possibk combinations of adjustmcnts
offercd by the installation 1 arc mcmoriscd in thc memory
17. In conscqucncc, on rcccipt of an order (or command
s&gnal) from the control module 15, the processin ~ module
14 merely has to compare the cabin air comlinon parameters
contained in that command signal with the various sets
stnred in the memory 17 When the module 14 tin&la a set of
paramctcrs that consists of paramctcrs which arc wholly
identical to the air condition paramctcrs sct by thc user, thc
adlustmcnts associated thercivith arc then pcrformcd at
once.

Rcfcrcncc is now made to FIG. 2, to dcscribc in grcatcr
detail a preferred embodiment of the &us&alla&&on. In this
embodiment, the fresh air dehvery chamber 3, the lira& or
heating duct 4 and the second or fresh air duct 5 are
contained in a casing 18 ivhich is shown in thick lines in
I'IG 2



The coniigurauon of the air lreatmenl unit shown in FIG.
2 and its casing 18 correspnnrls more particularly to an
installation in which the rarliator 6 is of the hot water type,
that is to say the temperature of the heating radiator 6 is
adjustable.

The air received from the motouzed fan unit 2 (not shown
in FIG. 2) flows into the delivery chamber 3 aml then,
accordin to the setting of the regulating valve 9, is dislub-
uted to a greater or lesser extent into each of the two ducts
4 and 5. In the cxamplc shown, thc regulating valve 9 is ni

sli htly open, and thcrcforc most of thc air that flows
through the delivery chamber 3 enters the iirst or heaun ~

duct 4 in the upstream pari 19 of ihe laner, whence it passes
through lhe heatin ~ radiator 6, lo leave the rathator 6 via ils
outlet face 20 to reach the downstream part 21 of the duct 4
Vhe remainder of the air flowing, in the fresh air delivery
chamber 3 passes into thc second, or fresh air, lluct 5 The
paths of the two air streams flowing into thc duct 4 anil the
duct 5 are indicated by the arrows Ff and FZ respecuvely in
FIG. 2. 30

The fresh air duct 5 leads to at least one ventilatmg air
vent 12 (not shown in I I(l 2, but see IrIG. I) which in this
example is located in or close to thc fascia of thc vchiclc.
Thc downstream part 21 of thc heating duct 4 leads partly to
two fool warming air vents, namely a front vent 13a and a

rear vent 13b, for direcung lrealed air into Ihe cabin H in the
region of the feet of the occupants nf the vehicle in the front
and rear respectively of the cabin Access to these vents 13a
and 13b is controlled by an adjustable distribution valve 24
of thc flap type. Thc rlownstrcam part 21 of Ihc heating duct ie

4 also leads to thc mixing zone 8. In this cxamplc, thc zone
8 is in Ihe form oi. a communicauon duct that communicales
with part of the fresh air duct 5 through a branch 25 of the
latter. 'I'he communication rluct 8 has an outlet for passing
treated air to a de-icing vent 26, access to which is controlled 33

by a second distribution valve 27.

Depemhng on Ihe setting of ihe iirsi or adtuslable distn-
buuon valve Z4, either afl, or only part, of. the air which is
healed by the radiator 6 passes into Ihe, mixing zone 8, as
represented by the arrow I'3 in I l(h 2. This heated air then
passes into the fresh air duct 5, where it is mixed with
untrcatcd fresh air bcforc being taken to thc ventilating vents
12. When thc regulating valve 9 is open, some of the air that
passes into the fresh air duct 5 is directed mto the mixin ~

zone 8 via lhe branch 25 (as indicated by the arrow F4 in
FIG. Z), in the opposite direcuon Irom Ihe direcuon F3 in
which the heated air tloivs This fresh air is then mixed m the
mixing zone 8 with the hot air, after which it is passed to the
foot warming vents 13a and 13b when thc distribution valve
24 is open.

A configuration such as thai shown m FIG. 2 produces a

temperature difference AT between the air which is dislub-
uted to the foot warming vents 13a anti 13b and the air
distributed to the ventilating vents 12 In this connection, the
air which goes to thc foot warming vents 13a anil 13b
consists mainly of hot air, ancl only a small part of it consists
of unlreatetl fresh air By orntrast, ihe ur tal en to the
ventilaung vents 12 consisLs mainly oi untreated fresh air
and only a small proportion consists of hot air

This tcmpcraturc diffcrcncc AT gives improvcll comfort
to thc occupants of thc cabin. In order to avoid any signifi-
cant venation in the temperature dilference AT when the
required cabin temperature TS is set by the user on the
control module 15, FIG. 1, a lemperaiure sensxir Zg is ss
located in the downstream part 21 nf the heating duct 4, a
few centimetres downstream of the outlet face 20 of the

heater 6. The temperature sensor 28 is preferably lixed to the
wall 29 of the downstream part 21 of lhe duel 4, being
substantially centred with respect to thc hcatcr outlet face
20. In this vvay, thc mcasurcmcnt of thc tcmpcraturc TM
which is obtained represents to the greatest possible extent
the actual temperature of the heated air in the duct 4

Thc tcmpcraturc sensor 28 is conncctcd to thc processing
morlulc 14, to which it delivers a continuous mcasurcmcnt
of the temperature TM of the heated air when the installation
is working. The processing module 14 includes a timing
tlevice 30 winch enables it lo sample Ihe temperature
measuremenl TM al regular lime intervals, which may be as
short or as long as desired. These intervals v ill normally bc
tlelermined by the manufacturer.

After each sampling of thc mcasurcd tcmpcraturc TM, thc
proccssin module forms a sct of paramctcrs which com-
pnses lhe measured temperature TM, lhe temperature TS set
by the user, and, preferably, at least one value of airflow rate
DS set by the user anil corresponding to Ihe desired flow rate
at, fnr example, the ventilating vents 12 and foot wamiifig
vents 13 I'his set of parameters is then compared with all of
the sets of parameters measured in thc memory 17. Thcsc
latter will of necessity inclurlc onc sct of paramclcrs which
is identical lo that which comprises the sel values TS aml DS
of these parameters aml ihe measured values TM. One sei of
parameters delimng the appropnate adjuslmenLs will corre-
sponri tn this memorized set of parameters. I'hese acljust-
ments relate, in particular, to the running mode of the fan in
the motorized fan unit 2, thc position (or current scttin ) of
the rc ulating valve 9, and thc current setting of thc distri-
bution valve Z4. The atljustments may also relate io the
temperature of Ihe hot liquid flowing in the healing radiator
6, because in the example shown, Ihe radiator 6 ts of the
variable temperature kind this enables adjustment of the
temperature ditference described above to be finely con-
trolled. It is then only necessary for thc processing module
14 to implement thc adjustmcnts rcprcscntcd by Ihc sclcctcd
set of adjuslmenl parameters.

Thc table (or "multiplicity") of acts of acljustmcnts which
are associated with thc acts of cabin air condition paramctcrs
memouzed in the memory 17 are so chosen lhat ihe tem-
perature dillerence AT between the streams of air distributed
to the ventilating vents 12 and foot warming vents 13

follows a predetermined law or algorithm. 'I'his predeter-
mined law, which controls the temperature rliiference AT, is
prcfi:rably a constant rcgardkss of what value of Icmpcra-
turc TS is sct by thc user. Thus, cvcn in thc cvcnt of a major
change in Ihe temperature set by lhe user, Ihe value of AT
remains constant. This has a marked benelicial eifect on the
comfort of. Ihe occupants of the vehicle.

Reierence is now made to FIG. 3, in which lhe upper
curve indicates ihe temperature of Lhe air al lhe Iool warming
vents 13, while the lower curve indicates the temperature of
the air in the region of the ventilating vents 12, all as a
function of the temperature 'I'S set by the user In I'l(h 3, the
tcmpcraturc differencc AT is equal to thc spacing bctwccn
the two curves for a given value of TS.

Thc a(Love mcntioncd prcrlctcrmincrl law may of course
bc diffcrent from a constant. It may for cxamplc incrcasc
initially, and so long as the tcmpcraturc TS scl by thc user
remains below a Iirst threshold value TSI, becoming con-
stanl only once ibis threshoki value is reached.

On the next occasion when the temperalure of the heated
air is sampled by Ihe processing module 14, ihe lauer carues
out the same, search among the sets of adjustment
parameters, and adapts, if necessary, at least some nf the
actual adjustments made in the installation itself.



This mode of operation is of parucu far importance in view
of the fact that the air which is delivered by the motorised
fan unit 2 into the fresh air delivery chamber 3, and therefore
into the first or heating duct 4, is derived fn&m outside the
vehicle or from insirlc thc cabin H. Thc tcmpcrature of this
air can vary very sharply according to whcrc thc vehicle
happens lo be at the ume, or in the event of. a iloor of the
vehicle bmng opened. Under these conditions, the air whmh
is heated while passing through the ra&lister 6 can display, at
the output of the latter, significant temperature variat&ons
which it is imperative to control by adjustment of the
re ulating valve, anil, if ncccssary, also thc runnin morlc of
the fan.

The mvention is of course nol limited lo the embodiment
described above hy way of example, and does extend to
other versions Thus for example, the radiator &contained m
the first or heating rluct could bc a radiator of thc constant
tcmpcraturc type: conscqucntly, thc arrangcmcnt of thc air
treatment unit may be substantially different from that winch
&3 described above with reierence to Fill 2. 30

In addition, the number of parameters contained in the
various sets of parameters may he substantially d&fferent
from vvhat is described above.

What is claimed is:
1. A fresh air heaung aml ventilating installauon for a

motor vehicle having a cabin, the installs«on compnsing a

fresh air delivery chamber for receiving fresh air; a hrst duct
having an outlet and an inlet communicating with sa&d

delivery chamber for receiving at least some of the fresh air
from said delivery chamber; a second duct having an outlet &0

and an inlet communicating with said dclivcry chamber for
receiving at least some of the fresh air from said delivery
chamber; a heating radiator in said Iirsl duct, a regulatin ~

valve mounted at said first and second duct mlets for
controlling the distribution nf the fresh air from said delivery 35

chamber between said first and secnnrl ducts, means for
defining an air mixing zone in communication with said hrst
and second duct outlets, whcrcliy said first and second ducts
exhaust air from said ducts at least parually into said mixin ~

zone, ventilanng air vent means Ior supplying vent&la&in ~ air 30

in the cabin; foot ivarming air vent means for supplying foot
warming air in the cabin; duct means for co&1&&ecting sa&d

mixing zone ivith said ventilating air vent means, further
duct means for connecting sairl mixin zone with said foot
warming air vent means, whereby air from said fresh air
delivery chamber is dehvered into the cabin through said
ventilaung air vent means and said loot warming air vent
means; control means &n the cabin for generating command
signals and a predetermined setting of cabin air cond&t&ons

parameters; and processing means coupled to said control n

means for rccciving said command si mals from said control
means, said processing means being coupled to the instal-
lation for governin ~ opera«on of the mslallation in response

to said cabin air comhtions parameters seuings, said pro-
cessing means establishing a difference in temperature
bctwcen said ventilating air from said ventilating air vent
means anil s;nd fool warming air from sa«I fool warming ur
venl means, wherein the installation furlher includes a

temperature sensor downsneam of said healing radiator for
generating air temperature signals, said temperature sensor
heing coupled to said processmg means for delivering to
sairl processing means signaLs rcprcscnting air tcmpcraturc
in said first duct, said processing means being further
arranged lo govern said regulating valve in response lo a
preilelermini«1 air temperature in the cabin, lhe temperature
measured bv the temperature sensor, and a predelermmed
law relating to said temperature difference

2 An installation according to claim I, wherein said
proccssin means include a memory having a corrcspon-
rlcnce table that cstablishcs a corrcspondcncc betwccn a
plurality ol Iirst seLv of. parameters compnsing respectively
ihfferenl combinations of at least one temperature in the
cabin anil a temperature of. air healed in said Iirst duct, and
a plurality of second sets of parameters, each sairl second set
dehning at least one adjustment of said regulating valve.

3 An installation according to claim 2, wherein said
proccssin means further controls flov rates of air for
ilehvery to s;nd ventilating air vent means and said foot
warming air vent means respecuvely, in response to prede-
termined parameters, said processing means maintmning
sa&d temperature difference substantially constant inrlepen-
dently of said control means setting; the installation further
includin a controllable fan, said processing means control-
lin said flow of air by governing thc fan in conjunction with
al least said regulating valve.

4 An installation according to claim 3, wherein said Iirst
sets of parameters compnse mmbinat&ons of said cabin ur
temperature, said temperature of heated air in sairl first duct,
an&I said airtlow rate, and said seconrl sets of parameters
controlling said fan and sairl regulating valve.

5 An installation according to claim I, wherein said
procesinng means sample penodically said air temperature
measured by said temperature sensor to adlust said process-
ing means in accordance with said measured temperature.

6 An installation according to claim I, wherein said
predetermined law is a constant that &s independent of said
prcrlctcrmincd cabin air conditions parameters.

7 An installation accorrling to claim I, v hcrcin said firs
rluct has a &vali defining a doivnstrcam part of the duct, said
radiator mounted in said duct upstream of sa«I downstream
perl, said radiator havmg an outlet face, sa«I temperature
sensor on said &vali and substantially centered with respect
to sa&d radiator outlet face.

8 An installation according to claim I, wherein said
radiator is a variable tempcraturc radiator.
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