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METHOD AND DEVI CE FOR Al R CONDI TI ONI NG AND/ %ATI | G DWELLI NGS, NOTABLY
BLOCKS OF FL/ANe HvenRion i eANIras & nerhe & davice 85 &% or the air

condi ti oni ng Ut LY L drEdxid NEhd o [tes A iRy awmﬂngml Advakly Hldkess

bui I di ngs, qagﬁﬁgrdance with the preanble of ains 1 and 7, respectively
(see UsS-A- 3, 95) There are four types of device by neans of which
apartnent%0can be air conditioned and heated, differing according to which

sour ce of extﬁxm&e@wwame %oﬁ'éiﬂrcéﬁﬁioﬂﬁglm Hh 1509 'alid i) £iyd he

flurd, i.e. a”é of four types differentiated by the external energy
‘source, air or water, used, and by the fluid, air or water,
used to restore thia energy in the dwellings.

1s ,
The first type of device consists of air/water systems
consisting generally of a cencralisad installation composed
of an outdoor unit installed on a terrace, and fan convector
units disposed in the rooms to be heatad and cooled and

20 supplied from the outdoor unit by means of ingulated

hydraulic pipes.

In addition to theix high cast, such ingtallations have
several drawbacks, In the first place, they make it

25 necessary to pre-equip the entire building without judging
beforehand whether or net the occupants require tha air
conditioning option. In addition, they reqQuire the fitting
of an energy metering system meeting specific standards, the
cost price of which is relatively high. 1In additien, such

30 installatione present a flexibility problem when, irnt mid-
gseason, cartain rooms which are well expoged require to be
cooled whilst other rooms xequire to be heated. It should
be noted that this last problem can be resolved by
installing two outdoor units, one per facade, south and

35 north. However, this golution leads to a not insignificant
increase in investment coss. Lastly, any failure in the
outdoor unit results in depriving all the dwellings of
heating or air conditioning.
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wat er, usefl (kg skover susing gyhe evaporsianof A5TRE rshewater in

deV|ce CONpr i 6% LYt einSosderstgedssR! iy, consti-tuted by a centralised

i nstall ati on conposed of an external aggregate installed on a terrace and
of ventilator/convectors arranged iin the roons to be heated and to be

cool ed, sai d Thi® i sypsten coakest bt sphesiiole upp micigate sometad he aggr egat e

with the a'damxs@e%etsf' mdrﬂ%}&#%ﬁ mtm&@ t e&l?é\j'ﬂh Cﬁce gych

|nstallat|on are su # to severa vantages Irs
t hey havelPo t%?l%‘éﬁ?*ﬁ’lﬁg%&e%%@’btﬂ TiGRpdition di ferent
dwellings in the building at the same time. In additiocn,

‘except for a failure of one of the componente of the cooling
tower, any oparating defect concernsa only one dwelling
rather than the antire building. On the other hand, this

16 system alsc presents drawbacks. In the first place, the
noise level in the dwellings is high since the compressors
are disposed insida the heat pumps insgtalled in these
dwellings. In addition, ilthough pre-equipping is less
expensive than in the case ¢of an air/water system (the

20 cooling tower is lesg expensive than the outdoor unit of
thies air/water system, and the pipes are not inaulated) the
total cost of the installatiom is greater than that of
air/watexr systems.

25 The third type of device consists of water/water systems
consieting of fan convactor units disposed in the dwellings,
and fed by means of a water loop provided with a cooling
tower. Such a system can be compared to the air/water
gystems with however the drawback of not allowing chhnge~

30 over of the cycle.

Finally, the fourth type of device consiste of air/air
systems produced by means of split systems, that is to say
applisnces including the condanser part and evaporator part
35 and consisting of an outdoor umit and an indoor unic
connected by a "Preon® pipe, the ocutdeor unit comprising a
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conpl yi ng wi S ic sta pr.ocur engn s, of
relatively hitH 'E?—‘u*’? h'éw?rﬁ @wg‘[‘ﬂbﬁger sso{‘f?lFl ? %?t%'ﬁ?ff'? he ¢ ‘fﬁ“?ﬁ%g? s°f
probl emati c ikeinegtofchowernscost GOmpareéde‘.sShrtyhe afosmertricned tphée
exposed pren geseabial ¢ ohNEAAPEE Seeweéﬁff&mf Wéfﬁngéleaéétéféa@éﬁb' em
can i ndeed be resol ved #Ba ag two extern rega e on t
south si déOanif ohetorARL 93‘51’ W?wa ﬁg‘q
sol ution ent ardse spnbée of the installation still remains rela:ively
high. 1In addition, the noise level at the air intake of the
indoox unit is high. Finally, the regulation of the
temperature in the different rooms is very uncertain,
15
These split systems can also be usaed individually, by
inetalling one appliance per room. This solution offers
great flexibility in use but its cost is high.

20 The present invention aims to mitigate the above-mentioned
drawbacks of the various devices for air conditioning and
heating dwellings, and its main ohjactive is to provide an
aiy econditioning and/or heating device consisting of an
air/air system with low cost price and noige level and

25 enabling the dwellings to be treated individually.

To this end, the invention relates to a method of air
conditioning and/or heating dwellings, notably in a block of
flats, of the type consisgting of:

30 _
- using an outdoor unit and an indoor unit linked by £luid
and electrical connections, the outdoor unit comprieing a
compressor, ventilation means and an exchanger, the indoer
unit comprising ventilacion means and an exchanger,

35
- producing & circulation of air inside the dwelling using
the ventilation means of the indoor unit, and
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aggregate w qée al | { e a rtnents to be deprirved of heating or air -
condi t i oni ng. thak t device conprises water/air systens
constituted by heat punps arranged within the apartnments and supplied with

the aid of a ciggihd 4 rpOGasFdstrdAriioor \Bﬁ.‘aﬂ-'ﬁ'ﬂf% ddazber aix st a
pressure of at most 8 mm, and
10 ) .
- delivering this air in pulk in a false ceiling forming a
sealed plenum chamber able to serve as an expansion chamber,
the said plenum chamber having blower grilles opening out
' into each of the rooms to be treated,
a5 | N
According to this method, the air conditicning of a dwelling
with several rooms iz provided by msans of an assembly
consisting of an indoor unit and ap outdoor vnit originally
 designed to treat a single room (wide-vent blowing because
20 of the low pressure of the indoor appliance).

Consequently it is notably possible according to the mechod

of the invention to air condition an apartment with a

rvelatively small area but having several rooms, by using an
25 assembly originally designed to air condition a singlea room.

This air conditioning ies also provided by means of an
installation which has no blowing duct and whose iound level
is lower on the one hand because of the low pressure of the

30 indoor unit and on the other hand because of the expansion
chamber phenomenon given by the plenum chamber.

The originality of the technique used according to the
invention lies therefore in itg extreme simplicity, which

35 makeg it possibla to affect the air conditicning of a
dwelling by means of an installation whose cost ie very much
less than that of current inatallatione.
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« over means and an indoor unit equipped with a supplementary

at constants t@I@StR1LAE, babtekft £6ATPOLDEA BY NaNi dctlevhal hché EdSELE .
tenperature by a circuit heater and a cooling tower, in which 15 % of the

circuit water is evaporated in order to cool said tower. This system nakes
it possible tEnosddibioncecacapndingatioapnegpreferential rempodinent: ens
descri bed above. It is, in fact, possible to heat or to condition different

cements of  tnlBBokp adfacEoFaing OF Ehe crodhsoih Fhe| SPETLIREC o only

one apart mdntrafierred wbl apathe méstér bootdi of. a dblowingtéretlbenbavihgs

system al SO yaneiiacion characteristics suitable for allowing
fluctuations in the output of the gaid grille with respect
to its nominal output, and for the other rooms in the
dwalling, referred to as the aneillary vooms, blowing

18 grilles provided with adjustment dampars enabling the output
of :the said grilles to be varied with respect to their
nominal output, in a range such that the blowing grille of
the maszter room can absorb these variations in output, and

20 - the temperature in the varicus ancillary rooms in the
dwelling is regulated by modifying, by means of the
adjustment dampers, tha flow of air delivered into the esaid
ancillary rooms.

25 According to this preferred embodiment, the vegulation of
the temperature in an ancillary room can be refined very
simply by modifying, by means of the adjustment damper, the
flow of air blown into the said room. ’

30 This is because the variation in flow brought about by the
closure ox opening of one of the blowing grilles in one or
more of the ancillary rooms has repercussions in the master
room through the blowing grille therein, which on the one
hand does not have an adjustment damper and on the other

35 hand iz designed so as to be able to absorb these
fluctuations in flow.
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«. nuisance, even when the output ef the said outlets is

suffers fremegdirtiashpnt ages. In the first place, the noise level in the
apartnment is high since the conpressors are arranged w thin heat punps
installed in the apartnents. Furthernore, although'the initial expenditure
i s | ess high Inhadditidre e epexation /afitthe Sonpresasimds t he cool i ng

tover is |esyaasidagddiany f}.eo:g&ﬂmi HIHAAA D% Tbedistui e system

and t he plpellnes are not 1 nsu the total cost, of "the |nstallat|on S
hi gher than MPRItATING device S4Inaped AQ a5 itq) Zeps%k: the femparasise o
wat er / wat 0 s&&tem&wnlkﬁntinehytnhauﬂnddan(uﬂﬂnmvennﬂmanﬁuu%ma;n#.f

The temperaturxe monitoring device is thus disposed so as to
read the temperature of all the air taken in, which
corregponds to the mean temperature in the dwelling, and
15 thia then reacts to the €fluctuations in output of the
different blowing grillea so as to readjust the temparatures
" in the dwelling. '

In addition, the dampers for ragulsting the blowing grilles
20 in the ancillary xooms are preferably controlled by means of
thermostatic control devices. :

Accoxrding to ancthar characterigtic of the invention, the
top face of the false ceiling is covered with a layer of
25 sound and heat ingulating matexial.

The essential function of such a material is to prevent any
cendensation resulting from a temperature diffexence between
the ingside of the plenum chamber and the ambient air. It

30 also has the function of attenuating the noise level,
firstly of the indoor unit and secondly between the xooms.

In addition, the indoor unit is advantageously integrated in
the false ceiling, and the gaid false ceiling is separated,

35 by means of a cheek, into two parts forming an intake plaenum
chamber, provided with an intake grille able te serve ae an
inspection hatch, and the blawing plenum chamber.
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Wit hin theSaparEi\gmrs lan:bls sapplardview of he dwel bing witlera hakesny,
conprising a é@ﬁlﬁﬁ?@d a%'&@iéesﬂéé@mﬁ?% 86 CRIPEIREhE Lod Ne ai 1/ wat er
is”s e

systens but ct to the disadvant age at cycle i nversion is not
possi ble. Lastly, the fourth type of device conprises air/air systens based -
on.split-systerpigure. 2 apeaa adisgranmat 5¢ Noldotin télawit i tintougiaoe and

t he evaporat '%éi@fﬁi&goﬁt%fé %Q%(%m@xternal unit and an internal
ere

unit linked by a I-ne e external unit conprises a
ventil at okQ a conpressor and a heat-exchanger and the internal unit

conprlses a VEg | iﬁ%&!liﬁﬁ&ﬁnrﬁﬁ&oﬁafﬂgﬂgﬁrthe inverntion includee an
‘indoor unit 1 and an cutdoor unit 2 with direct expansi.on
connected together by refrigurnn: pipel and electrical lines
~~ 'such as 3 proteated by an ICT and embeddad ir the floor
15 screed The characteristics of these units given below by
. way of example 'correspond to an apartmsnt Wlth a rloor area
of around S0 m?.

The outdoor unit 2 consists of & direct-expansion heat pump
20 with a refrigerating capacity of 3600 W and a heat output of
. 3800 W, ' : '

It includes, in a conventicnal manner, a hexrmetic
refrigaration compressoxr aquipped with a casing resistance,

25 a direct-expansion exchanger made of copper with aluminium
fine, a refrigerating circuit and a low-gpeed axial fan.
The refrigerating circuit also includes, easentially, a
.pressure reducer; a four-way cycle change-over valve, .an
impact-resistant 1liquid bottle and a de-humidifier.’

30
This outdeor unit 2 aleo includes a defrosting system able
to monitor the temperature at the exchanger and periodically
demand cycle change-over when thig temperature is below a
predetermined threshold.

35
As for the indoor unit 1, this consists of a fan convector
unit without a casging, with a nominal output of 650 m*/hxr at
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Such splitsspdilens dan tee htedinjiggeried halow ianpredetesmined, set point.

apartnment. The internal unit is in this case linked to a network of shafts
an)t;;g?n ggzt butl E of tge ai é;qu%ere ﬁp;oorg%eg& sai d a;%é?é nt . tSlﬁgh
three afor enunrqmmd@;stmmd\armvdisp‘dndd i4fnf ethenhpamnhmnm Tt
treated In  pne gajd thermoscat reads the temperature of the air taken
10 4in by the said unit. This contrxol box 4 also has a
stop/start button, a ventilation spaeed selector and a
winter/summer cycla change-over switch.

The refrigeration comnections linking the two units, indoor
15 1 and outdoor 2, include a gas tube and a liquid tube
sheathed in a sleeve made £rom insulating material.

The electrical connections connecting these two units 1, 2
for their part include electrical cables bringing the power

20 delivered to the circuit breaker as far as the outdoor unit
2, and enabling the thermostat control signal to be
delivered to this outdoor unit 2.

In the example, the outdecor unit 2 ig installed on the

25 balcony of the apartment close to the guardrail on this
baleony, and has an external grille 85 integrated in this
guardrail. It should be noted that, because of the small
depth (around 25 cm) of this outdoor unit 2, it is easy to
design an architectural solution enabling it to be )

30 integrated directly into the guardrail.

As for the indoor unit 1, this ie disposed above a false
ceiling 6 consisting of a sheet of BA 13 gypsum
plasterboard, extending in tha apartment passageways, and
35 adapted to form a blowing plenum chamber 7 for digtributing
air in all the rooms to be heated or cooled. In order to
discharge the condensates, this indoor unit 1 is connected
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(WA III




« The voiung delimiled DYy LiC LEiEE Cwidilily © 48 2480

entirely i SdepepszateduinectwoChyt Acvertbeahanhoak k0 piiapessdnin cbineof the

tnstallation yfeRitht LfkabiY Xchtghs?':ﬂét@&rf@fﬁ b Cog e SvbBuaks! N

regulaglon ofc?héciéﬂﬁéﬂitﬁhé ﬁ°?h€§gp ;Q&@ngﬂﬁﬂﬁéi ?§§5%$§3i55h%EaFB=

These split sgpénesofashel sadberunndti b, i andvanuihtake pkedymilital ling an

GEPSLEI Ve | GECSRRPARLedbhe} SN, OF KRuknahe hasd Y bl 10 vory

al | evi at e ¥0he _

In order to provide the air intake, this false ceiling 6 is
provided with a grille 12 disposed in line with tha indoor
unit 1 Zo as to communicate with the intake plenum chamber
11. Thie grille 12, for example fixed by means of screws,

15§ advantageously has dimensions (for example 600 mm x 600 mm)
which, by virtue of its positioning in line with the indoor
unit 1, enable thie indoor unit to be maintained or
repaired.

20 In addition, in order to allow circulation of air between
the rooms to be heated and coolad, and oirculation, the
acceee doors to these Yooms are relieved so as to form a
slot 12 underneath the said doors.

25 It should be noted, finally, concerning this air intake,
that the control box 4 incorpérabing the thermostat is
dispoesed in the circulation and therefore reads the
tamperature of the air taken in by the indoor unit 1.

30 With regard to the distribution of air, and in the first
place, the false ceiling 6 is covered, in its part
delimiting the blowing plenum chamber 7, with a layer 14 of
sound and heat insulating material, such as rockwool.

35 Thie blowing plenum chamber 7 is also equipped with blowing
grilles foxr distributing air in the various rooma:

This Sheet Has Been R,
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% output of the saiad grilie ©orI pius or minus 40% with respect

af or enent i osededi s0dvacktgad oficphe, vari ous devices for the air
conditioning and heating of apartments and its princi pal object is to

provi de an air-conditioning and/or heatln% device in the formof an air/air
system the protutheshiowbag griliae LéuchZsEUPRYEING thfhiQEher FoRP Wheing

nmeking it pos ¢ided ﬁhehamﬁﬁaeﬁéﬁ:t&a Rfeis catteable | £l vinakixg npeiner .

B
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consi st : -1mqmnnmss3ng umthxreapactuhott ampmﬁm%#reutnnnt

‘In addition, the adju;:men: dampera of the blowing grilles
© 16, 17 are éantrollcd'by a theimastatic control device (not
shown) enabling the :empcrature of thege rvooms to be
18 regulatad mdopendontly.
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1. Method of air conditioning and/or heating dwellings,
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heat-exchanger whereas the internal unit is of |owpressure type and

cogpr}steﬁ ventd |@§iﬁl§ 4% 25ste 88&r duReat <ﬂt<0é:k§d1hgﬁ indddr RIHIC{A)0. 1 ¥hikda (5@
aid o e ve in ertaining to, the jnter air

circul ation nﬁrﬂﬁi dn%ﬁ 'ﬁg’h‘i“é € e?%’g%'dt tﬁ?cﬂﬂ'&é& 9% MREE ¢ f2)
external unit ¢gmp=¢amn@faanunppesa¢n;eventtlaﬁionupannz(andmaﬁnexchnnger,
apar t ment, M%ﬁ@ym&t@ﬁ@er@ivr&miﬁk&'me’ﬁ\aﬁ% means and an

exchanger,

- producing a circulation of air inside the dwelling using
the ventilation means of thae indoox unit (1), and

15
- controlling the ocperation of the compressor of the cutdoor
unit (2) by means of a device (4) monitoring the tamperature
inside the dwelling and determining a set temperature,

20 the said method being characteriaa& in that it consists of:

- using a low-pressure indcor unit (1) able to deliver air
at a pressure of at most 8 mm, and

28 = delivering this air in bulk in a false ceiling (6) forming
a sealed plenum chamber (7) able to serve as an expansion
chamber, the gaid plenum chamber having blower grilles (18-
17) opening out into each of the roows to be treated.

30 2. Method acoording to Claim 1 for air cenditioning and
heating dwallings, in which use i8 made of an ocutdoor unit
(2) provided with cycle change-over means, and an indoor
unit (1) equipped with an auxiliary electrical battery
controlled by an extermal thermostat.

35
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in non-regulated nmanner into a sé ceiling constituting a sealed plenum
serving as an 5 % on chamber, said plenum conprising, in respect of one
of the roons of the apartnent, the so-called master room an air-delivery

grating wthout @é;%a%' #gg Elgg'pgﬁebgé Qﬂésfééﬁé‘gixPWwﬁling,

characteristics
referred to as the mastexr Toom, ©of & blowing grille (15)

10 having ventilation characteristics suitable for allowing
fluctuations in the output of the esaid grille with respect
te its nominal output, and for the othar rooms in the
dwelling, referred to as'the ancillary rooms, blowing
grilles (16, 17) provided with adjustment dampers enabling

15 the ocutput of the said grilles to be varied with respect to
their nominal output, in a range such that the blowing
grille (15) of the master room can absorb thesa variacions
in output, and |

20 - che temperature in the various ancillary rooms in the
dwelling is regulated by modifying, by means of the
adjustment dampars, the flow of alr delivered into the said
ancillary rooms.

25 5. Method according to Claim 4, charxacteriged in that the
adjustment dampers of the blowing grilles (16, 17) in the
ancillary rooms are controclled by means of thermostatic
contxrol devices. Y

30 6. Method according to one of Claims 4 or 5, charaoterised
in that the operation of the compressor is contrxoclled by
means of a temperature monitoring devica (4) dispcsed g0 as
to read the temperature of the air taken in by the indoor
unit ventilation means (1).

35
7. Method according to one of the preceding claims,
characterised in that the top face of the false ceiling (6)
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~ 8. Method acaoXrding to one OrL Lhe precaedling ciaims,
bringi ng ab®uichsiracterigedh itro dhat rhe iadooat unitof(1) hésgintiegyated in

S5 B 1 1, 8, o (S, L

gratings equi GEPRTACER] RY &sbaekidhidr 4ake °nilié'tr"t 96§‘§-F‘E'I an; dngake t he
output of sai gienuin b o) ProvidddP WAtk E ntakepgirilehi(12) wHIGe

Variations int %gﬁﬁe S eo? e el Bl BRE FASRRY Bledi o

room of theda %) .nodi fying, with the aid of adjustlng danpers, the
output of air delivered into each of

9. Device for air conditioning and/ox heating dwellings,
notably blacks of flats, of the type comprising:

15 - an indoor unit (1) and an outdoor unit (2) connected by
fluid and electrical connections (3), the outdoor unit (2)
comprising ventilation means and an exchanger, and the
indoor unit (1) comprising ventilation means and an
exchanger,

20 )

- means of blowing out and tsking in air connected to the
indocor unit (1),

- & Gevice (4) for monitoring the temperature inside the
25 dwelling able to contxol the operation of the compressor in
the outdoor unit (2),

the said device being characterised in that:

L)
L]

30 - the indoor unit (1) is a low-pressure unit able to deliver
air at a pressure of at most 8 mm,

- the blowing means comprise a felse ceiling (6) forming a
gealed plenum chambexr (7} able to saxrve as an expansion

35 chamber, the said plenum chamber having blowing grilles (18-
17) for each of the rooms in the house.
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an electrical battery controlled by an external thermostat .

ry roons, - and in absorbing the output fluctuations by

deflecting fheminto the naster roomthrough the air- delivery grating t hat
i s not equi ppelilwi t Rewhcadpacerdinganpcene /o€ Fliaimstd oni L0 primeubighrthe

condi tioni ng 0{ndBoRPARLEENL) CAAR tReNGUERNSE 2ini€O(B) | #r&NSf ' €Xe DL FBAES
of a conpl ex conbégéggﬁan-lnternaL'unlt-mmth an external unit, said conplex

bei ng ori gi nal #§P

eﬁy?ﬁr-treating a si-ngl e room (uni npeded air

delivery in view of the Iow pressure of the internal apparatus).

10

15

20

25

30

12. Device according to one of Claims 9 to 11,
characterised in that: ' -

- one of the blowing grillea (15) ia-adapeed to have
ventilation characteristica suitable for allowing
fluctuations in gh§ pu;pu;_q£5hha said grille with raspect
to its nominal output, . - | S '

.'-.thg other blbw;ng gr£11e57(16,_17) are provided with- |
adjustment dampers suitable for making it poasible to vary

the output of the.said-grilieeuwich respact to their nominal

.output, in a range such that the blowing grille (15) can

abesorb the ?ariatipns'ih cutput.

13. Device according to Claim 12, characterised in that it
comprises, for each blowing grille (16, 17) provided with an
adjustment damper, a thermostatic control device for
controlling the gaid damper.

14. Device according to one of Claims & to 13,
characterised in that the false ceiling (€) is covered with
a layer (14) of sound and heat insulating material.
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HEATING DWELLINGS, NOTABLY BLOCKS OF FILATS
nodi fying, with the aid of an adjusting danper, the output of air delivered

into said room In fact, the variation in_out resulting fromthe closing
or openi ng BheoABVERtARE SPRCEERByaT 935?-%@@%‘5 »aqvian ££7 #idhe or nore

subsi di ary eendstkondal aatgdri Rkating 4W61PIngs0mdvaklygblidekaaios delivery
grating of kgg | atter, whereby, on the one hand, said grating does not
conpri se an aStlng danper and is, on.the other hand, sO designed as to
be able to absorb said output fluctuations. It should be noted that

utilisationpglisughetiavnera FerPa3si BbRALEEOKSnd @rid hidatiing RleluStds Made
of Tow are of four types differentiated by the external energy

‘gource, air or water, used, and by the fluid, air or water,

used to restore thias energy in the dwellings.

The fivst type of device consista of air/water aystems
consisting generally of a centralised installation composed
of an outdoor unit installed on a terrace, and fan convector
units disposed im the rooms to be heated and cooled and
supplied from the outdoor unit by means of insulated
hydrxaulic pipes.

In addition to their bigh cest, such installations have
saveral drawbacks. In the firet place, they make it
necésséry to pre-equip the entire building without judging
baforehand whether or not the occupants require tha air
conditioning option. In addition, they require the fitting
of an energy metering system meeting specific standards, the
cost price of which is relatively high. In addition, such
installatione present a flexibility problem when, in mid-
season, cartain rooms which are well exposed require to be
cooled whilast other rooms require to be heated. It ghould
be noted that thisg last problem can be resolved by
installing two cutdoor units, one per facade, south and
north. However, this solution leads to a not insignificant
increase in investment cost. Lastly, any fallure in the
outdoor unit results in depriving all the dwellings of
heating or air conditioning.
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0

condi tioning and heatl ng apartnments and to this end use is nade of an
external unit equipped with cycle- inverting neans and an i-nternal unit
equi pped wiThige spsvéemnmakesyit! poadlbhé tmtnirigatantgond ek Imhean exter nal
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because it is possible to heat or air condition different
dwellings in the building at the same time., In addition,
except for a fallure of one of the componente of the cooling
tower, any cperating defect concerna only one dwelling
rather than the antire building. On thé other hand, this
gystem also presents drawbacks. In the first place, the
noise level in the dwellings is high since the compressors
are digposed lnside the heat pumps installed in these
dwellings. In addition, élthough pre~equipping is less
expensive than in the case of an air/water gystem (the
cooling tower is less expensive than the ocucdoor unit of
thie air/water system, and the pipes are not insulated) the
total cost of the installation is greater than that of
air/water systems.

The third type of device consiste of water/water systems
congieting of fan convactor unite disposed in the dwellings,
and fed by meane of a water loop provided with & cooling
tower. Such a system can be compared to the air/water
systems with however the drawback of not allowing cﬁénge-
over of the cycle.

Finally, the fourth type of device consiste of alr/air
gystems produced by means of split systems, that is to say
applisnces including the condenser part and eveporator part
and consisting of an outdoor unit and an indoor unic
connected by a "Freon' pipe, the outdeor unit comprising a
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systems. In addition, the diffaerent dwallings are treated
in a totally independent manne¥. On the other hand, the
coat price of the installation still remains relacively
high. 1In addition, the nicise level at the air intake of the

 indoor unit is high. Finally, the regulation of the

temperature in the different rooms is very uncertain.

These splic gystems can alego be used individually, by
inetalling one appliance per room. This soluticon offers
great flexibility in use but its cost ie high.

The present invention aims to mitigate the above-mentioned
drawbacks of the various devices for air cenditioning and
heating dwellings, and its main cbjactive is to provzde an
air conditioning and/or heating device consisting of an
air/air system with low cost price and noise level and
enabling the dwellings to be treated individually.

To this end, the invention relates to & method of air
conditioning and/or heating dwellings, notably in a klock of
flats, of the type consigting of: )

- using an outdoor unit and an indoor unit linked by £luid
and electrical connections, the outdoor unit comprieing a
compressor, ventilatien means and an exchanger, the indoor
unit compriging ventilacion means and an exchanger,

- produecing a circulation of air inside the dwelliﬁg uging
the ventilation means of the indoor unit, and
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air-delivery gratings so as to adjust the tenperatures in the apartnent.

Moreover, te-Sedind i 0@ éﬁéﬂ&ﬁ#@ﬁﬁldhhetaib-ﬂﬂhhbarzsgenaraeﬁeﬁeabalamng to

the subsi di gons argﬁgée rably control | ed by neans of thernostatically
controlled ék%%x: dﬁgto anot her characteristic of the invention,

the upper face of the false ceiling is lined with a | ayer of acoustlcally

and thermal |y, | at o daaq} t ablal ebsqesseRl Y aieNigended
to prevent anyé%:%#dénjég?lﬁé%‘is £i nq roﬁ%qg di ffergngg I-n te%rh)'gr g'![tu%e

bet ween t heP¥PRPWEe AL 136 ‘}S‘P%’h Thd anbi'ent air. It

- delivering this air in bulk in a false ceiling forming a

eealed plenum chamber able to serva as an expansion chamber,

the said plenum chamber having blowcr grilles opening out
~into each of the rooms ko be treated,

_According to this method, the air eonditianzng of a dwelling

with .geveral rooms is provided by maans of an agsembly
 coneieting of an indoor unit and an outdoor unit originally
" designed to treac & gingle room (wide-vent blowing because
_of the low pressure of the indoor appliance).

Consequently it is notably possible according to the method
of the invention to air condition an apartment with a

relatively small area but having several roome, by using an
asgembly oxiginally designed to air condition a single room.

Thie air conditioning is also provided by meane of an
installatien which has no blowing duct and whose seund level
is lower on the one hand because of the low pressure of the
indoor unit and on the other hand because of the expansion
chamber phenomenon given by the plenum chamber.

The originality of the technique used ac¢ording to the
invention lies therefore in its extreme simplicity, which
makes it possibla to effect the air conditicning of a
dwelling by means of an installation whose cast ie very much
less than that of current inastallations.
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Lhis purpoage, ©I an outaoor unil pProvided wilh Qycie change-

al so servesoverameangatudt hp dvdeeti wnit\egquippediorith & rdpRisRenvate one
hand and bepygeRAibalr 8abEe®y LBAr LLIEEd AP tan NRHGAMEL éﬁ'@rdéﬁt?éﬁm unit

i s advantageously integrated into the false ceiling and said false ceiling

is separated, by means of a lateral wall, into two sections constituting an
“intake pl entim adiddkion, cadcordingt boaone mﬁ&m:‘iﬁg embpsddngeraf : serving as
an inspection flap, and the air-delivery -plenum This arrangenment of the

internal unit within the fal se cellln in which a |ateral, wall is provided,
- use ig mads, fgr pne of the rooms in the dwelling,

referxad ‘o as thé master rcom, of a blowing grille having
ventilation characteriatics suitable for allowing
fluctuations in the cutput of the said grille with respect
te its nominal output, and for the other roomg in the
dwalling, referred tc aw the anaillary rooma, blowing
grilles provided with adjustment dampere enabling the output
of :the said grilles to be varied with respect to their
nominal output, in a range such that the blowing grille of
the master room can abgorb these variationg in output, and

- the temperature in the varicus ancillary roome in the
dwelling is8 regulated by modifying, by means of ehe
adjustment dampers, the flow.of air delivered into the said
ancillary rocms.

According to thig preferred emboadiment, the regulation of
the temperature in an ancillary room can be refined very
simply by modifying, by means of the adjustment damper, the
flow of air blown into the said room. '

&
LY

This ia because the variation in flow broughc about by the
closure or opening of one of the blowing grilles in ome or
more of the ancillary rooms has repercussions in the master
room through the blowing §¥ille therein, which on the one
hand does not have sn adjiistment damper and on the other
hand is designed so as to be abla to absorb these
fluctuations in flow.
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separating THEgaNa% YR ihemtthe PUSRUK OfptBsuRRrAA dCURIeFF -4R i very
pl enum consdditimers. a hi ghly advant ageous enbodi ment as regards both the
procurenent costs of the installation and in terns of maintenance. The
i nvention extends to a device for the air conditioning and/or heating of

apart nent s, Im asidition arthe oparavion afuithei seopPreeseneci®ype conprising: -
an i nternal gdVidntHgdYsDF CSEil oI MR 1N thedsC BECANBEmpEéthié ked by neans

of fluidic and electrlc onngctin i nes ereb e external uni t
conpri ses aMORHhFANS d] é‘éfﬁ é{ eﬁ%aﬁngg rﬁééteﬂ & ChEmRRr AT 125

the air taken in by the indoor unit ventilation means.

The temperature monitcrs.ng device is thus dispoaed 80 as to
read the temperature of &ll the air taken in, which
coxregponds to the mean temperature in the dwelling, and
thia then reacts to the. fluctuations in ocutput of the
different blowing-grillea so as to readjust the teﬁéeraturea
" in the dwelling.

In addition, the dampers for ragulating the blowing grilles
in the ancillaxy .rooms are preferably controlled by means of
thermostatic control devices.

According to anothar characteristic of the inventien, the
top face of the false ceiling is covered with a layer of
sound and heat ingulating matexial.

The essential function of such a material is to prevent any
condensation resulting from a temperature differenéqkbetween
the ingide of the plenum chamber and the ambient air. It
also has the function of attenuating the noiase level,
firstly of the indoor unit and secondly between the xooms.

In addition, the indoor unit is advantageously integrated in
the false cailing, and the gsid falee ceiling is separated,
by means of a cheek, into two parts forming an intake plenum
chambar, provided with an intake grille able to serve as an
inspection hatch, and the blawing plenum chamber.
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10tQ an intake plenum chamoer and a oblowing plenum chamber,
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The invention extends to a device ‘for air condicioning
and/or heating dwelling-, notably blocks of flats, of the
type comprising:

- an indoor unit and an ocutdoor unit connected by £luid and
electrical connections, the outdcor unit comprising
ventilation means and an exchangeyr, and the indoor unit
comprising ventilation means and an exchanger,

- means of blowing out and taking in alr connected to the
indeor unit,

- a device for monitoring the temperature inside the
dwelling able to control the operation of the compressor in
the outdoor unit,

According to the invention, this device is characterised in
that:

- the indoor unit is a low-pressure unit able to deliver air

R

at & pressure of at most &8 mm, \

- the blowing means comprise a false ceiling forwming a
sealed plenum chamber able to sexve as an expansion chamber,
the said plenum chamber having blowing grilles for aach of
the rooms in the house.

Other characteristice, aims and advantages of the invention
will emexge from the detailed description which follows with
reference to the accompanying drawings, which depict, by way.
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operatioh'of the external unit, - whereby the air-delivery neans conprise a
fal se ceilingFiguymet Lt 48| AgPhancuied of cadwedling wiyhvwaybalcerpansi on

chamber andeaahsFahenmahcanaébﬁeé abbof@lhy ety Ehatineentionipspect of each
of the roons of The apartnent. According to the invention, -said device is

characterised in that: one of the air-delivery gratings whichis in
comuni-cat i enFhgtireoeisf at dtagrammavictviewpint ebavation shrouwghed nmaster

room is de¥8£éi8§i?§%ﬁﬂéu§ﬁj9ﬂi§?§£§fhﬁ@ﬂb?o desi gned as to possess
pneumatic characteristics . -
The jinetallaction aocording to the imvertion includes an
indoor unit 1 and en outdoor unit 2 with direct expansion
connected togethe¥ by refrigerant pipes and electrical lines
‘such as 3 -protected by an ICT and embeddaed in the floox
'screed. The characteristics of these units given below by
. way of example correspond to an apartment with a f£loor area
of around 50 w’. e .

The outdoor unit 2 consists of & direct-expansion heat pump
with a refrigerating capacity of 3600 W and a -heat output of
. 3800 W, : : '

It includes, in a conventional manner, a hermetic
refrigaration compressor equipped with a casing resistance,
a direct-expansion exchanger made of copper with aluminium
fine, a refrigerxating circuit and a low-speed axial fan.
The refrigerating c¢ircuit also includee, essentially, a
pressure reducer, a foux-way cyocle change-over valve, .an
" impact-resistant liquid bottle and a de-humidifier. '

This outdoor unit 2 algo includes a defrosting system able
to monitor the temperature at the exchanger and periodically
demand cycle change-over when this temperature is below a
predetermined threshold.

As for the indoor unit 1, cthig coneists ¢f a fan eonvector
unit without a casing, with & nominal output of 650 m’/hr at
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enabl i ng thléaf)ﬁ?ﬁﬁt iﬁf c?ﬁf‘ﬁ"b?‘ﬁ? % 1 K ?/nﬁl r%}feﬂ%snt% %l%m nal
out put of sallioggattnge baetuﬁ.ggerqqirbwpw\@rp;rsgdeﬁem%la:er- Heing.
comuni cation with the other roon(s) of the apartnent are equipped with

dj ust d Ki i t ble t th t of t
fel ati on i GTRKE RoRPRE) Unbkobs 18; pRReRtad o 4, RIFHLAG RRREEUE Bhat i he
ai r- deli veiyobhudihggaothebmoseat.prdisposed Lmpold cajedxbrivatct béo gehdte out put
variations. 1{;& V\EQQﬁ' EhQEmBQEEQ Eﬁééapéﬂgrﬂmk{%éa&ge descfiPegaedeVvi ce,

t he design o
in by the saLd un t This control boxX 4 also has a
stop/etert button, a ventilation spaed selector and a

. winter/summer cycle change-over switch.

The refrigeration comnections linking the two units, indoor
1 and outdoor 2, include & gas tube and a liquid tube
shaathed in a sleeve made fxom insulating matexrial.

The electrical connections donnecting thege two units 1, 2
for their part include electrical cables bringing the power
delivered to the circuit byeaker as far as the outdoor unit
2, and enabling the thermostat control signal to be
delivered to this outdoor unit 2.

In the example, the outdoor unit 2 ig installed on the
balcony of the apartment close to the guardrail on this
balcony, and has an external grille 5 integrated in this
guardrail. It should be noted rhat, because of the amall
depth (around 25 cm) of chis ocutdoor unit 2, it is easy to
design an architectural soluction enabling it to be )
integrated directly into the guardrail.

As for the indoor unit 1, this ie disposed above a false
ceiling 6 consisting of a sheet of BA 13 gypsum
plasterboard, extending in the apartment passageways, and
adapted to form a blowing plenum chamber ? for distributing
air in all the rooms to be heated or cooled. In crder to
discharge the condensatesg, this indoor unit 1 is connected

This Sheet Has Been Repl
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preferred

extending to the rear of this indoor unit 1.

In order to provide the air intake, this falge ceiling 6 is
provided with a grille 13 disposed in line with thae indeey
unit 1 so as to communicate with che intske plenum chamber
11. This grille 12, for example fixed by means of screws,
advantageocusly has dimensions (for example 600 mm » 600 mm)
which, by virtue of its positioning in line with the indoox
unit 1, enable this {ndoor unit to be maintained or
repaived. .

In addicicn, in order to allow e¢irculation o_f air betwsen

“the rooms to ha heated and cooled, and circulation, the

acceee doore to these rooms are reliaved go as to form a
slot 13 underneath the said doors.

It should be noted, finally, concerning this air intake,
that the control box ¢ incorporating the thermoetat isg
disposed in the circulation and therefore reads the
temperature of the air taken in by the indoor unic 1.

With regard to the distribution of air, and in the first
place, the falue ceiling 6 is covered, in its part
delimiting the blowing plenum chambax 4, with a layer 14 of
sound and heat insulating material, such as rockweol.

This blowing plenum chamber 7 is also equipped with blowing
grilles for dietributing air in the various rooma:
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characteristics suitanle LUL |ESEEEE= with respect
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an integral t of ,th wfﬁﬁﬁ specification:. - Fig. 1 is.a plan view of
an apart m&@ 4% q‘#@iw

race...sai.d apartnment being eqU| pped with a device
according to the |nvent|on - Fig. 2is a schemat

t hpayels a
vertical pl 336 s ]mthG.Thg EWPPAYARE § gg%%l %.88{“% tbhe g
i nvention conprises % %w tg‘m gmrit.ahﬂ.er ﬁall‘-‘ oakdng £& direct
expansi on Hﬂ‘ﬁk’é%?4d" er rrea t‘ﬂe Gadld geilles by plus or
possible to vary the’ outpu

‘minue 30% w:.l:h respee: to. .their nominal out:pur._.

In adds.uon, the adjus:mem: da.mpers of the blowing grallut
'.16 17 are aontroned by ® thermasi:atic control device (no
)

shown) enabling the temparature of these rooms t.o be
regulated mAQPendcgtiy.
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conduits and electri es su as_ 3 CT and
embedded wik i rﬁ %p‘b%ra y%?n%:r”f%lq? %&f&ﬁ%g%&iﬂga er| s d of t hese
units |ist atbtwdby fy avclylotk cofinflataorefesiiendype songiat Efith a
floor area covering about 50 Merr]. The external unit 2 conprlses a heat

Calbr 111 c powing Seopwgaer uahn, faband fh Hikies spit (alh diida by

her met i cal | §11std| ad celparsical cconpeations h(H cadin@utsinan anita (Hat -

exchanger Wilh,diEEGL §¥RARSHERedR]CvihO £O0MH mekte and an exchangex,
the indeor unit (1) comprising ventilation means and an
9xchanger, '

- producing a eirculation of air inside the dwelling using
the ventilation means of tha indoox unit (1), and

- controlling the operation of the compressor of the cutdooxr
unit (2) by means of a device (4) monitoxing the temperature
inside the dwelling and determining a set temperature,

the said method being characterised in that it consists of:

- using a low-pressure indcor unit (1) able to deliver air
at a pressure of at most 8 mm, and

- delivering this air in bulk in a £alse ceiling (6) forming
a2 sealed plenum chamber (7) able to sexve as an expansion
chamber, the said plenum chamber having blower grilles (18-
17) opening aut into each of the roows to be treated.

2. Method acoording to Claim 1 for air conditioning and
heating dwallings, in which use is made of &an outdoor unit
(2) provided with cycle change-over means, and an indocor
unit (1) equipped with an auxiliary electrical battery
controlled by an extermal thermostat.
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used, _ :
provi ded MAth aluniniun1fins, a cooling circuit and a | ow speed SCrew
ventil ator. 0 the cqoling circui rises e ent,
expansi on vﬁrve eggpéuﬁcﬁ8§8895lgg ?ﬁ?e?%iﬁgggﬁf _,t?1 %uﬁ#fg % *EF¢Iask
and a dehydiatbhatThls external unit 2 conprises noreover a defrosting

system capabl e of controlling the heat-exchanger tenperature while bringing

about perlodlcallg cycl.e inversions_whenever th s temperature falls below a
predet er m nadu8fr §hEFée'A§°FoPth€£| Pﬁrﬁ%?m% R the | éi}éﬁsses a casing-

less venti| seflergedvect as thei ngspeporbon) ofitpublabing grille (15)
having ventilation characteristice suitable for allowing
fluctuations in the output of the said grille with respect
ta its nominal output, and for the other rooms in the
dwelling, referred to as the ancillary rooms, blowing
grillea (16, 17). provided with adjustment dampers enabling

" the output of the said grillés to be varied with respect to
their nominal ocutput:, {n a range such that the blowing
grille (15) of the master room can absorb these variations
in ocutput, and

- the temperature in the various ancillary roome in the
dwelling is regulated by modifying, by means of the
adjustment dampayrs, the flow of air delivered into the gaid
ancillary rooms.

5. Method according to Claim 4, characteriged in that the
adjustment dampers of the blowing grilles (1€, 17) in the
ancillary rooms are controlled by means of thermostatic
control devices, .
6. Method according to one of €laims 4 or §, charaaterised
in that the operation of the compressor is controlled by
means of a temperature monitoring device (4) dispoaed sa ae
to read the temparature of the air taken in by the indoor
unit ventilation means (1).

7. Method according to one of the preceding claimg,
characterised in that the top face of the false ceiling (6)
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to eerve as an inspection hatch, and the blewing plenum
chamber (7). : .

9. Device for air conditianing and/ox Heuting dwellings,
notably hlacks of flats, of the type comprising:

- an indoor unit (1) and an outdoor unit (2) connected by
£fluid and electrical connections (3), the outdoor unit (2)
comprising ventilation means and an exchanger, and the
indoor unit (1) comprising ventilacion means and an
exchanger, ' |

- means of blowing out and tsking in air connected to the
indoor unit (1}, '

- a device (4) for monitoring the temperature ineide the
dwelling able to control the operation of the compressor in
the outdoor unitc (2),

the said device being characteriged in that: N

- the indoor unit (1) is a low-pressure unit able to deliver
air at a pressure of at most 8 mm,

- the blowing means comprise a felse ceiling (6) forming a
sealed plenum chamber (7] able to sarve as an expansion
chamber, the said plenum chamber having blowing grilles (15-
17) for each of the rooms in the house. :
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change-over means, and the indcor unit (1) 4s equipped with

In such a wgy éie%ﬁriﬂﬁ SaEEéhfsé‘bH:}M tad Tty ﬁ%ﬂ ure of

the air drawn y sard unit hi's contr ox 4 conprlses ion,
an on/off button, a ventilation-speed selector and a winter/sumrer .cycle

i nverter. The, conb_vmael reGaradngets i oige L Criswaad ailo,l fro viriesiexéles nal

ol ot ng HaRgPPARERD (RS 4R Bap S dhdt REnRLSOAN N I i BREGCL |

and 2, theyﬂtpﬂpﬂlen B¥Pe&t:ri cal . cabl es ‘conducti ng the power supplled at the
circuit- breaker as far as the external unit

12. Device according to one of claims 9 te 11,
characcerieed in that. '

- one eof the bléwing grillen (15) is. adapted to have
venti.].ution cha.raecerhtica auit:abla for allowing
£luctuations in the output of the said grille wihh zaspect
© to its nominal outpuc,_;

. - the other blow;ng grilles (16, 17) are provided with

.adjué;ment damperq_tﬁiﬁable for making it poasible to vaxy
the output of the. saild grilies with respect to their nominal
-output, in a range such that the blowing grille {15) <can
absorb the variations in gutput.

'13. Device according to Claim 12, characterised i{n that ic
comprises, for each blowing grille (16, 17) provided with an
adjustment damper, a thermostatic control device for
controlling the said damper.

-

14. Device according to one of Claims § to 13,
characterised in that the false ceiling (6) is covered with
a layer (14) of sound and heat insulating material.
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METHOD AND DEVICh rOK Al CUNULLIUNING ANL/UK

REPLACEMENT SHEET HEATINS iDWRLIINGShHe NOTABHY| RLOECKS pPEnERATSext endi ng
forward of the internal unit 1 and an intake plenum 11 extendi ng rearward
of said internal unit 1. So as to ensure th ig&gke of _.air_this fal se

cei ling 6The HRYENGLENFPRCETRPAR| MELASE 204 R AP%ICS $9% R Engl e to the
i nternal wBhHitioning aadyepnteatihg dwéllimgs) motably blocke of

flats.

Devices suitable for air conditioning and heating dwellings
are of four types differentiated by the external energy
source, alr or water, used, and by the fluld, air or water,
used to restore this energy in the dwaellings.

The first type of device consigta of air/water systems
consisting generally of a cencralisad installation composed
of an outdoor unit installed on a terrace, and fan convector
units disposed im the rooms to be heated and cooled and
supplied from the ocutdoor unit by means of insulated
hydraulic pipes.

In addition to theix high ceet, such installations have
several drawbacke, .In the first place, they make it
necessary to pre-equip the entire building without judging
beforehand whether or not the occupants require the air
conditioning option. In addition, they require the fitting
of an energy metering system meeting specific astandards, the
cost price of which is relatively high. In addition, such
installatione present a flexibility problem when, in mid-
season, certain rooms which are well exposed require to be
cooled whilst other rooms require to be heated. It should

be noted that this last problem can be resolved by

installing two outdoor units, one per facade, south @nd \ ¥}
north. However, this solution leads to a not fﬁsigﬁifi%aﬂi '
increase in investment cost. Lastly, any failure in the
outdoor unit results in depxiving all the dwellings of '

heating or asir conditioning.
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The first type of device comprises air/water systems
generally constituted by a centralised installation
composed of an extermal aggregate installed on a terrace
and of ventilator/convectors arranged in the rooms to be
heated and to be cooled, said ventilator/convectors being
supplied-by the extermal aggregate with the aid of
insulated hydraulic lines.

Apart from their high cost, such installations are
subject to several disadvantages. In the first place, they
have to be pre-installed throughout the building
irrespective of whether the occupants require air
conditioning or not. Moreover, they necessitate the
provision of an energy-metering system complying with
specific standards, the procurement costs of which are
relatively high. Furthermore, the versatility of such
installations is problematic if, between seasons, it is
necessary to cool certain highly exposed premises while
other premises need to be heated. The latter problem can
indeed be resolved by installing two external aggregates,
one on the south side and one on the north side of the
building. However, this solution entails a not
insignificant additional investment. Lastly, any failure of
the external aggregate will cause all the apartments to be
deprived of heating or air comnditioning.

The second type of device comprises water/air systems
constituted by heat pumps arranged within the apartmencts
and supplied with the aid of a circuit transporting water



This system makes it possible to overcome certain
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suffers from disadvantages. In the first place, the noise
level in the apartment is high since the compressors are
arranged within heat pumps installed in the apartments.
Furthermore, although the initial expenditure is less high
than in the case of an air/water system (since the cooling
tower is less costly than the external aggregate of said
air/water system and the pipelines are not insulated), the
total cost of the installation is higher than that of
air/water systems.

The third type of device comprises water/water
systems constituted by ventilator/convectors arranged
within the apartments and supplied with the aid of a water
circuit comprising a cooling tower. Such a system can be
compared to the air/water systems but is subject to the
disad&antage that cycle inversion is not possible.

Lastly, the fourth type of device comprises air/air
systems based on split systems, i.e. apparatus comprising
both the condensing stage and the evaporating stage and
constituted by an external unit and an internal unit linked
by a "Freon" line, whereby the external unit comprises a
ventilator, a compressor and a heat-exchanger and the
internal unit comprises a ventilator and a heat-exchanger.

Such split systems can be designed for treating the
totality of an apartment. The intermal unit is in this case
linked to a network of shafts enabling distribution of the
air to different rooms of said apartment. Such a system has



high. Furthermore, the loudness level in the region of the
room gener Vi I XN o] Lng desi - a oS neunati c
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appr oxi mat edanridr %y installing an apparatus in each room. This
‘solution is characterised by being very versatile in use
but is very costly.

_ The present invention aims to alleviate the
aforementioned disadvantages of the various devices for the
air conditioning and heating of apartments and its
principal object is to provide an air-conditioning and/or
heating device in the form of an air/air system the '
procurement cost and the loudness level of which are low
while making it possible for the apartments to be treated
in individual manner.

To this end, the invention provides a process for the
ailr conditioning and/or heating of apartments, particularly
in apartment buildings, which consist:

- in utilising an external unit and an intermal unit
linked by means of fluidic and electrical connecting lines,
whereby said external unit comprises a compressor,
ventilating means and a heat-exchanger whereas the internal
unit is of low-pressure type and comprises ventilating
means and a heat-exchanger,

- in producing, with the aid of the ventilating means
pertaining to the intermal unit, air circulation within the
apartments, _

- in regulating the operation of the extermal unit by
means of a temperature-controlling device within the
apartment, whereby said temperature-controlling device
determines an aggregate temperature,



; master room, an air-delivery gratlng w1thout an adjusting
Mor eover, I3 adkpgtlngo ngerg of the alr_é%ﬁF eég at,i ngs f% 17 are
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in respect of the other room(s) of the apartment, the so-
called subsidiary rooms, air-delivery gratings'equipped
with adjusting dampers which make it possible to vary the
output of said gratings in relation to their nominal output
within a range such that the air-delivery grating of the
master room can absorb said variations in output,

~ in regulating the temperature in each subsidiary
room of the apartment by modifying, with the aid of
adjusting dampers, the output of air delivered into each of
said subsidiary rooms,

- and in absorbing the output fluctuations by
deflecting them into the master room through the air-
delivery grating that is not equlpped with an adjusting
damper. '

According to this process air conditioning of an
apartment comprising several rooms is ensured by means of a
complex combining an internal unit with an external unit,
said complex being originally designed for treating a
single room (unimpeded air delivery in view of the low
pressure of the internal apparatus).

Hence, it is in particular possible with the process
according to the invention to effect air conditioning of an
apartment having a relatively small area while comprising
several rooms, by making use of a complex originally
designed for conditioning the air in a single room.

Such air conditioning is, moreover, ensured by means
of an installation which does not comprise any air-delivery
shaft and which has a very low noise level owing, on the
one hand, to the low pressure of the intermal unit and, on



simplicity which makes it possible to achieve air

consi st CoRdifhofiR KRS, BEEtRd Ry (‘%%n%ﬁ?éaﬁﬁﬁfgﬁéﬂ%ﬁf n )"
| i nked by ®R&nSost Dﬁuwbnchana veoyt coosidenardat ilaysd Mdwmy Hhawmhet eby

said exterfggtgmlgt&ghscgqg&bﬁe§ aaggqgggﬁgpr ventilating nmeans and a heat
exchanger whereas the internal K IS of |ow pressure type and

conpri ses vent|IEPFﬁBeFE§ﬁ§'aﬁégalﬁéépneﬁ@héﬁﬁéFempqqﬁﬁﬂqﬁhkﬂrﬁfcﬂmth t he
aid of t h%meﬁidhat-yngoasmaaanpbét gefiined dn Redynisdipdle wiidndA)by ai r

C|rculat|on E?iﬂgﬁhe Baghe ald of an adjusting damper, the output
of air delivered into said room.

In fact, the variation in output resulting from the
closing or opening of one of the air-delivery gratings
pertaining to one or more subsidiary rooms is deflected
into the master room -through the air-delivery grating of
the latter, whereby, on the one hand, said grating does not
comprise an adjusting damper and is, on the other hand, so
designed as to be able to absorb said output fluctuations.

It should be noted that utilisation of such dampers
is possible thanks to the fact that use is made of low-
pressure air thus avoiding any excess pressure in the
region of the outlets as well as any noise pollution, even
if the output from said outlets is minimal.

Preferably, the object of this process is to enable
the air conditioning and heating of apartments and to this
end use is made of an external unit equipped with cycle-.
inverting means and an internal unit equipped with a
complementary electrical battery controlled by an external
thermostat.

Moreover, the operation of the compressor is
advantageously controlled by means of a temperature-
controlling device so arranged as to measure the
temperature of air drawn in by the ventilating means of the
internal unit.

The temperature-controlling device is accordingly so
arranged as to measure the temperature of the total intake
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Such a material is essentially intended to prevent
any condensation resulting from a difference in temperature
between the inside of the plenum and the ambient air. It
also serves to attefiuate the acoustic level of the internal
unit on the one hand and between the rooms on the other
hand.

Moreover, the internal unit is advantageously
integrated into the false ceiling and said false ceiling is
separated, by means of a lateral wall, into two sections
constituting an intake plenum which is endowed with an
intake grating capable of serving as an inspection £lap,
and the air-delivery plenum.

This arrangement of the intermal unit within the
false ceiling in which a lateral wall is provided,
separating the false ceiling into an intake plenum and an
air-delivery plenum, constitutes a highly advantageous
embodiment as regards both the procurement costs of the
installation and in terms of maintenance.

The invention extends to a device for the air
conditioning and/or heating of apartments, in particular in
apartment buildings, of the type comprising:

- an intermal unit of low-pressure type and an
external unit linked by means of f£luidic and electrical
connecting lines, whereby the external unit comprises a
compressor, ventilating means and a heat-exchanger, whereas



_ - a device for controlling the temperature within the
(o1 31O Ll A 1ol £uL R 2pt I Ol LRg ChuCLuilans Tyl out pu
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gratings in relation to their nom nal output wthin range suc hat the
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apartnment by nodifying, wth the aid of adjusting danpers, the output of
air deliv& Ings Jé)ag:Fpspect of each of tﬂle roor%s of the apartment.
According to the invention, said device is
characterised in that: _
one of the air-delivery gratings which is in
communication with one of the rooms of the apartment, the
so-called master room, is devoid of an adjusting damper and
so designed as to possess pneumatic characteristics
enabling the output of said grating to vary in relation to
the nominal output of said grating,
the other air-delivery gratings which are in
communication with the other room(s) of the apartment are
equipped with adjusting dampers making it possible to vary
the output of said gratings in relation to the nominal
output of the latter, within a range such that the air-
delivery grating of the master room is capable of absorbing
the output variations.
It should be noted that Patent US 3,267,995 describes
a device, the design of which is very similar to that of
the device defined in the preamble of Claim 7 of the
present application. However, this device does not comprise
any regulating means making it possible to fine—tune the
temperature in the various rooms in an effective manner.
Other characteristics, aims and advantages of the
invention will be apparent from the following detailed
description with reference to the attached drawings which

represent, by way of non-restricting example, a preferred
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apartnments, in which use | . .
an internal unit.l and an external.unit 2 for direct

expansion linked to one another by means of cooling
conduits and electrical lines such as 3 protected by means
of an ICT and embedded within the upper layer of the floor.
The characteristics of these units listed below by way of
example correspond to an apartment with a floor area
covering about 50 m2.

The external unit 2 comprises a heat pump with direct
expansion, having a cooling power of 3600 W and a calorific
power of 3800 W.

It comprises, in conventional manner, a herme;ically
sealed compressor equipped with a casing resistor, a heat-
exchanger with direct expansion made from copper and
provided with aluminium fins, a cooling circuit and a low-
speed screw ventilator. Moreover, the cooling circuit
comprises essentidlly an expansion valve, a four-way cycle-
inverting valve, an anti-slugging flask and a dehydrator.

This external unit 2 comprises moreover a defrosting
system capable of controlling the heat-exchanger
temperature while bringing about periodically cycle
inversions whenever this temperature falls below a
predetermined threshold.

As for the internal unit 1, it comprises a casing-
less ventilator-convector having a nominal output of
650 m?/h at a pressure of less than 6 mm and of the order
of 5 mm. It comprises a three-speed ventilating unit, a
copper/aluminium heat-exchanger with direct expansion and a
2 Kw electrical battery. This electrical battery is



in such a way as to ensure that said thermostat measures
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ensheathed in a sleeve of insulating material..

As for the electrical lines linking the two units 1
and 2, they comprise electrical cables conducting the power
supplied at the circuit-breaker as far as the external unit
2 while making it possible for the control signal of the
thermostat to be supplied to said external unit 2.

In the example the external unit 2 is installed on
the terrace of the apartment close to the guard-rail of
said terrace and comprises an extermal grating 5 integrated
into said guard-rail. Bearing in mind the low depth (of the
order of 25 cm) of said external unit 2, it is, of course,
easy to conceive an architectural solution enabling its
integration directly into the guard-rail.

As for the internal unit 1, it is located above a
false ceiling 6 constituted by a plate of "Placoplétre"

BA 13 which extends into the circulation areas of the
apartment and is so designed as to constitute an air-
discharge plenum 7 enabling air to be distributed into all
the rooms to be heated or cooled. With a view to evacuating
condensates, this internal unit 1 is connected to a
drainage line 8, the latter being connected to a waste-
water line by means of a syphon S.

The space delimited by the false ceiling 6 is,
moreover, separated into two sections by means of a
vertical lateral wall 10 arranged at a right angle to the
internal unit 1 so as to form two separate spaces



6 is provided with a grating 12 arranged at a right angle
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Moreover, with a view to enabling air circulation
between the rooms to be heated and cooled, and the
circulation area, the access doors of said rooms are
undercut so as to provide an opening 13 at the bottom of
said -doors.
Lastly, it should be noted in respect of said air
intake that the control box 4 incorporating the thermostat
is located in the circulation area and accordingly measures
the temperature of the air drawn in by the intermal unit 1.
As regards the distribution of air, the false ceiling
6 is in the first place lined, in its section delimiting
the air-delivery plenum-7, with a layer 14 of acousticélly
and thermally insulating material such as rock wool.
This air-delivery plenum 7 is also equipped with air-
delivery gratings for the distribution of air to the
various rooms: .
- the air-delivery grating 15 supplying the master
room, generally the living room, being so designed as to
possess pneumatic characteristics capable of bringing
about, in relation to the nominal output of the grating,
fluctuation in the output of said grating by approximately
40 %,
- the air-delivery gratings 16, 17 supplying the
other rooms being equipped with adjusting dampers which
make it possible to vary the output of said gratings in

relation to their nominal output by approximately 30 %.



temperature in these rooms.
serving as an inspection flap and the air-delivery plenum (7). 7/ - A
device for the air conditioning and/or heating of apartnments, in particular
in apartnment buildings, with a viewto inplenenting the process according
to one of Claims 1 to 6, conprising: - an internal unit (1) of |ow pressure
type and an external unit (2) |inked by nmeans of fluidic and el ectrical
connecting lines (3), whereby the external unit
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external uni thé neans: co
exchanger whereas the internal unit (1) is of low-pressure

type and comprises ventilating means and a heat exchanger,

- in producing, with the aid of the
ventilating means pertaining to the internal unit (1), air
circulation within the apartment,

- in regulating the operation of the
external unit (2) by means of a temperature-controlling
device (4) within the apartment, whereby said temperature-
controlling device determines a set temperature,

- in deliveriﬁg low-pressure air in non-
regulated manner into a false ceiling (6) constituting a
sealed plenum (7) serving as an expansion chamber, said
plenum comprising, in respect of one of the rooms.of the
apartment, the so-called master room, an air-delivery
grating (15) without an adjusting damper but possessing
pneumatic characteristics capable of bringing about, in
relation to the nominal output .of the grating, fluctuations
in the output of said grating, and, in respect of the other
rooom(s) of the apartment, the so-called subsidiary rooms,
air-delivery gratings (16, 17) equipped with adjusting
dampers which make it possible to vary the output of said
gratings in relation to their nominal output within a range
such that the air-delivery grating (15) of the master room
can absorb said variations in output, ,

- in regulating the temperature in each
subsidiary room of the apartment by modifying, with the aid
of adjusting dampers, the output of air delivered into each

of said subsidiary rooms,
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the nom nal output of said;gratingrocess according to one of Claims 1
or 2, in which use is made of an internal unit (1) and an
external unit (2) subject to direct expansion.

, 4/ - A process according to one of Claims 1
to 3, characterised in that the adjusting dampers of the .
air-delivery ératings (16, 17) pertaining to the subsidiary
rooms are regulated by means of devices for thermostatic
control.

5/ - A process according to one of the
preceding claims, characterised in that the upper face of
the false ceiling (6) is lined with a layer (14) of
acoustically and thermally insulating material.

6/ - A process according to one of the
preceding Claims, characterised in that the internal unit
(1) is integrated within the false ceiling (6) and in that
said false ceiling is separated, by means of a lateral wall
(10), into two sections constituting an intake plenum (11)
which is endowed with an intake grating (12) capable of
serving as an inspection flap and the air-delivery plenum
(7). _

7/ - A device for the air conditioning
and/or heating of apartments, in particular in apartment
buildings, with a view to implementing the process according
to one of Claims 1 to 6, comprising:

- an internal unit (1) of low-pressure .type
and an external unit (2) linked by means of fluidic and
electrical connecting lines (3), whereby the external unit
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delivery gratings (15 - 17) in respect of each of the rooms
of the apartment,
said device being characterised in that:

. one of the air-delivery gratings-(15),
which is in communication with one of the rooms of the
apartment, the so-called master room, is devoid of an
adjusting damper and so designed as to possess pneumatic
characteristics enabling the output of said grating to vary
from the nominal output of said grating,

the other air-delivery gratings (16, 17)
which are in communication with the other room(s) of the
apartment are equipped with adjusting dampers making it
possible to vary the output of said gratings in relation to
the nominal output of the latter, within a range such that
the air-delivery grating (15) of the master room is capable
of absorbing the output variations. _

8/ - A device for air conditioning and
heating according to Claim 7, in which the external unit (2)
is endowed with cycle-inverting means and the intermal unit
(1) is equipped with an electrical battery controlled by an
external thermostat.

9/ - A device according to omne of Claims 7
or 8, in which the internal unit (1) and the extermal unit
(2) are subject to direct expansion.

10/ - A device according to one of Claims 7

to 9, characterised in that it comprises, in respect of each
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METHOD AND DEVICE FOR ATR CONDITIONING AND/OR HEATING
DWELLINGS, NOTABLY BLOCKS OF FLATS

A  domestic air conditioning and/or heating
method, particularly for apartment buildings, using an outside
unit (2) and an:inside unit (1) connected to one another via
fluid and electrical lines (3) . The outside unit {(2) includes a
compressor, a ventilation system and an exchander while the
inside unit (l)'includes a ventilation system and an exchanger.
A low pressure inside unit (1) supplies Pressurized air at a
pPressure no higher than 8 mm and the air is bulk-fed into a
false ceiling (6) forming a sealed Plenum (7) which acts as a
decompression chamber and comprises supply grills {(15-17) for
blowing air ihnte each of the rooms to be served.

FIGURE 1.



