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ME~MOD AND DEVICE FOR AIR CONDIT?ONtNG AND/OR 
HEATING DWELLINGS, NOTABLY BLOCKS OF FI.ATS 

The invencion concerns a method and a·device for air 
conditioning and./or heating dwellings,· notably blocks of 
flats. 

Devices suitable for air conditioning and heating dwellings 
are of four types differentiated by the external e~ergy 

-source, air or water, uaed, and l>y the fluid, air or water, 
used co restore this energy in the dw•lling•. 

The f!rst type of device conai•t• cf air/w&ter systems 
consisting generally of a ceAcralised_insta1lation composed 
of an outd.oo~ unit installed on a terrace, and fan convector 
units disposed in the rooms to be he•tad and cooled and 

20 supplied from the outdoor unit Dy means of insulated 
hydraulic pipes. 

In addition co their high coac, such installations have 
several drawbaok1. %n the f1rat pl~ce, they make it 

25 necessary to pre-equip th• ~ntire building without judging 
beforehand whether or not the ocoupan~a require cha air 
condicioning option. In addition1 tney require che ficeing 
of an energy metering system meeting specific standards, the 
cos~ pr~ce of which is relatively high. In addicion, such 

30 installae1ons present a flexibility problem when, i~ mid­
season, certain rooms which are well exposed require to be 
cooled whilst other roOft\S require ~o be heaeed. It ahould 
be noted that this last pro~lem aan be z-esol~ed by 

installing two outdoor units, one par lacade, south and 

35 nort:.h. However, thia aol~tion leads to a not insignifican~ 
inarease in investment eo•t· Laatly, any failure in th• 
outdoor unit resul~s in depriving all the dwellings of 
heating or air conditioning. 
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The second cype of devioe consises of wacer/air systems 
eonsiscing of hsat pumps disposed in the dwellings and 
supplied by means of a constant-tempera~ure water loop, 

P.22 laJ 024 

~. main~ained a~ the desired temperature by a loop beater and a 
s eooling cower using the evaporation of l5t of che water in 

the circuit in order to cool it. 

Thia ·~•tem make• it po••ibl• to mt~i;ate •ome of ~h• 
drawbacks of tha air/water ays~em• described above. Thia i• 

10 because it ia possible to heat or air condition different 
dwellings in the building ac the same time. In addition, 
except for a failure of one of the componencs of the cooling 
cower, any operating defaat concerns only one dwelling 
rather ehan ~h• entire building. On the other hand, this 

15 system ·also presents drawbacks. ln the fir•~ place, the 
noise level in the dwelli~s is high since the compressor1 
are disposed inside the heac pumps installed in these 
dwelling•. ln addition1 although pre-equipping is less 
expensive than in the oase of an air/wa~ar ayatem (the 

20 co9ling cower ia less expensive than the oucdoor unit of 
thia air/water aystem, and the pipes ara noe inaula~ed) the 
total cost of ehe installation is ~reater than that of 
air/wat.er sysi:ems. 

25 The third type of deviQe ocnsists of wat:ar/water eyscems 
eonsiseing of fan oonvactor units disposed in the dwellings, 
and fed by means af a water loop provided with a cooling 
tower. such a system can be compared eo ehe air/wa~er 
systems with however the drawback of noc allowing c~ge-

3 O over of the c:ycle . 

FinallY1 the fourth type of device consists of air/air 
systems produced by means of split systems, tb~t is to say 

appliances includinQ the condenser part and ev-porator part 
35 and eonsistin~ of an outdoor unit and an indoor unic 

conneceed by a 11 Preon" pipe, the out:dao~ unit comprising a 
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fan, a compressor and an exchange~. and the indoor uni~ 
comprising a fan and an exchanger. 

Such aplit sys~ema can be designed to treat an entire 
5 dwelling'. The indoor unit is then connect•d to a network of 

d~cts enabling the air co be distributed in the varioua 
rooms in ~his dwelling. Such a system haa the advantage of 
bai~ of lower cost compared with the afo~ementioned three 
eyatama. ln addition, the 6!ffarent dwellings are ereated 

io in a totally independent manner. On the other hand, th• 
cose price of the installation still remains rala~ively 
higlL In addition, the noise level at che air intake of t.he 
indoor uni~ is high. Pinally, the regulation of the 
temperature in ehe different rooms is ve%'Y uncertain. 

lS 

These splie systems can also be uaad individually, by 

insealling one appliance per room. This solution offers 
greac flexibility in use but its cost is high. 

20 The present invention aims to mitigate the above-mentioned 
drawbacks of eha various device• ~o~·ai~ condi1:.ioning and 
heating dwellings. and ita main ohjaotive is to provide an 
air condi~ioning and/or heating 6e~iea consisting of an 
air/air syseem wieh low cost price and noise level and 

25 enabling ~he dwellings to be ~raated individually. 

30 

35 

To this end, the i~vention relates co a method of air 
conditioning and/or beating dwellings, nocably in a.~'block of 
flats, of the type consisting of~ 

- using an oucdoor unit and an inrloor unit linked by fluid 
and electrical connections, the outdoor unit comprieing a 
compressor. veoeilation means and an exchanger, ~he indoor 
un~t comprising ventilacion means and an exchanger, 

- produeing a circula~ion of air inside the dwelling using 
ehe venti1ation means of the indoor ~nit, and 

fa!025 



14,FJ:p 1.,?_ '9.P_ . gigi: 4.2A!1 ~- §9H & CO 603 232149eU LAPORGUE ...... 90H HENRY 
l -. I 

P.24 lalou 

... . ... 

THIS SHEET HAS BEEN 
REPLACED 

~ controlling the operation of ~he QomprQssor of ~he cutdoo% 
uni:t_ by means of a .device mon:ltor~ng the. c.amperature inside 
the dwelling and determi~ing a set eemp~rature . 

s Ac~ording to the invention, this method is characteris•d in 

l.O 

lS 

•. 
t~at it con.sises Qf 1 

- using a low-pressure indOor Uni~ able tc deliver ai~ at a 
pressure of .at most ·S mm~ and · 

- delive~ing this air in bulk in a false ceiling forming a 
••aled plenum ahamber . able eo ~~rv• a• an .·expansion chamber, 
the ••id plenum chamber having blowar grill•• openin~ out 
into eaah of the .l'OOlftll to be treated. 

According to chis me~hod, the air cond.itic:m.ing of a dwellin~ 
with.aeveral rooms 1a provided by mean• oi an as•eml:>ly 
eonaiating of an indoor unic and a~ outdoor unit originally 
designed to c·reat a singl~ room Cwide~vent blowing ):;)ecauae 

20 of t:he low pi;essure of t!:ie ind.oar l.Pl)li.ance) • 

Consequently it ia notably possible according to ~he method 
of ~he invention to air aonditicn an apart.menc with a 
relaeively small area but having several rooms, by using an 

25 assembly originally design.ad to air aondieion a sing1e room. 

This air conditionin~ is alao provided })y means of an 
in•tallatio~ which ha• no blowing duct and who•• S01£1lQ level 
is lower en the one hand because of the low pr•••ure of the 

30 indoor unit and on the o~her hand beaause cf the expansion 
chamber phenomenon given by the plenum chamber. 

The originality cf the ~eahnique used according eo che 
invention lies therefore in it• extreme s~mplicity, which 

35 makes it possible to effect the air conditicning of a 
dwelling by means of an ineeallacion whoae coat is very much 
less than tha~ of current ina~allac~ons. 
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Preferentially, the aim of ~his method is ta allow the air 
condi~1oning and heating of dwellings and. use is made, for 
this purpose, of an outdoor µnie provided with aycle change-

~. over means and an indoor unic equipped with a supplementary 
s eleot:.rioal ba~tery con~rolled by an external thermostat. 

tn add.it.ion, according ~o one prefereat.ia.l embedimenc .: 

- u•e 1a·made, for one of the :-coma in the dwa1ling, 
10 referred ~o as the master room, of a blowing grille having 

ventilaeion characr.eriat:.ica suitable fer allowing 
fluctuations in ~he output of ~he aaid grille w1th respecc 
to i~• nom1nal out:.pu~, and ~o~ tha other ~ocms in ehe 
dwelling, referred to •• tba &11e!llai-y roama, blowing 

lS gX":l..lles provided. with adjuatmant d&mp•r• enablin; t.ha out.put 
of ,the said grilles to be vari•d w!th re•paee eo their 
nominal output, in a range suah that the blowing grille of 
the master room oan absorD these variations in output, and 

20 - ehe temperature in the various ancillary rooms in ~he 
dwelling is regulated by modifying, by means of the 
adjustment dampers, the flew of air delivered into the said 
ancillary rooms. 

25 Aoaordin~ to thi• p~tfe:red ambodimant, 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. • .. 

30 Thia is baoause the variation in flew ~roughc about by the 
olosure or opening o! one of the blowing grilles in one or 
more of che ancillary root\\S haa repercussions in the master 
room through the blowing grille eherein, which on the cne 
hand does not have en adjustment damper and on the other 

35 hand is designed so as co be able to absorb these 
fluctuations in £1aw. 
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It should be noted 't.hat 't.he use of such dampers is possible 

because of the fact ~hat low-pressure air is being used, 
which prevents any overpressure at the outlets and any noise 

~. nuisance, •ven when the ou~put of the Sqid outlets is ... 
s minimal. 

In addition. t~ operation of the compressor i• 

advantageously contrQllad by means of a ~emper•ture 
monitoring device disposed so as to read_ the tem,pera~ura of 

10 ~he air taken .in ):>y ~he ind.Oor unit. ventilacion means. · 

The cemperature monitoring device i• thus disposed ao aa to 
read ~he temperature of all th• air taken in, wb1cb . 
corresponds to. ~he mean _temperature in the dwelling, and 

15 ehia th~n reacts to th• £luetuations in output of t~e 
different blowing- grill•• so as to readjuac che cemparaturas 
1.n the dwelling. 

In addition, the dampers t.o~·~agulating the blowing grilles 
20 in the ancillal;l' rooms are preferably controlled by me•na 0£ 

thermostatic ·control devices. · 

According to anochar characteristic of the invention, the 
top face of ehe falae ceiling is covered with a layer of 

25 sound and heat insulating material. 

The essential function of such a material is to prevent any 
condensation resulting £~om a te~perature difference\be~ween 
the inside of the plenum chamber and ~ha ambient air. I~ 

30 also has the function of a~tenuating ~he noise level, 
firstly of the indoor unit and secondly between the rooms. 

In_ addition, ehe indoor uni~ is advantageously integrated in 
the falae eailing, a~d ehe eaid !al•e ceiling i• ••parat•d, 

35 by means of a cheek, into two parts forming an intake plenum 
chamber, provided wit:h an ine.ake grille able t.o serve as an 
inspec~ion hatch, and ehe blowing plenum chamber. 
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of non-limitacive example, a preferred embodiment ehereo£. 
In ehese drawings, whi.ch form an. integral. part of the 
present inven1:.ion: 

5 • Pigure 1 is a plan view of a dwell~ni with a balcony, 
equipped with a device according to ~he invention, 

- ·p1gure 2 ie a ~ia51rammatic v~ew in elevation thJ:ousrh • 
ve~tioal·plane in this. apartment. 

The inscalla~ion •ccording ~o the invention incl~des an 
indo.or unit l and. an outdoo~ un:Lt 2. with. d.ire~t eX:i>~sion 
co:rmected. togethet' by refrige:r:anc pipe• and elec·tl'ical lines 
·auch as 3 PJ;"Oteated by an ICT.and embaddad in the floor 

15· screed. The characteristics of these ·units given below by 

. way of example correspond to an ~artment with a floor area 
of around so m2

• 

The oucdoor unit 2 consists of & direct-expanaion heat pu~p 
2o w1~h a refrigerating capacity of 3600 W and a heat output of 

3800 w. 

It includes, in a conventional manner, a hermetic 
ref~igaration compressor aquipped w1tb a casing resistance, 

25 a direct-expansion exehanger made of copper with aluminium 
fins, a refri~eraeing circuit and a low·speed axial fan. 
The refrigerating circuit also includes, eaa•ntially, a 

.pressure reduc•x;: a four-way cycle change-over valv,, .an 

30 

35 

impact-resistant liquid bottle and a de~hum!difier. ·-

This outdoor unit 2 alao inciudes a defrosting system able 
to moni~or the cemperature at Che exQhanger and pariod.i.cally 
demand cyela change-over when this temperature is below a 
p~edetermined threshold. 

As for the indoor unit 1, chis consists of a fan con~ector 
unit without a casing, with • nominal output of 650 ms/hr at 
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a preasure below 6 mm and around 5 mm. It includes a three­
apaed ventilacion unie, a aopper/aluminium direct expansion 
exohanger and a ~ kW electrical battery. This electrical 

~ · batcery is controlled by an external thermostat, which 
s allows i~ to be triggered below a predetermined set point. 

-~his indoor unit l i• oonnectad ta a prewired control box 
:l.nc.luding a thermostat, diaapcaed in the apartment ao that 
the said the:nnos:at read• the temperacure of che air ~aken 

'l.O in by t.he sai.d. unit . Thia control box 4 also has a 

a1:op/etart. button, a ventilation speed selector and a 
win~er/summar cycla·dhange-aver •witch. 

Tha refriqerat.ion connec:tions linking the two units, indoor 
15 1 and outdoor 2, include a gas tuba and a liquid tul:>e 

sheathed in ·a sleeve ma~e from insulatin~ Material. 

The elec~rical conneetions donnec~1ng these ~wo unies 1, 2 
for che1r part inc:lude electrical cables bringing the power 

20 delivered to the ci~cuit breaker aa far as the outdoor unit 
2, and enabling the thermostat con~rol signal to be 
delivered to this outdoor unit 2. 

In the example, the outdoo~ ~nit ~ is ins~alled on che 
25 balcony of the apartment close ~o the e-uardrail on ~his 

balcony, and has an external grille 5 integrated in this 
guardrail. tt should be noted chat, because of the small 
dep~h (around 2! cm) of this outdoor limit 2, it is ~asy ta 
design an architectural aolucion enabling it to be 

30 in~egrated directly into Che guardrail. 

As for the indoor unit 1, ~his is diapoaed above a false 
ceiling G ccnsi•ting of a aheet of HA 13 gypsum 
pl•etarboard, extending in the apartment passagewaya, and 

35 adapted co form a blowing ~lenum chamber 7 for distributing 
air in all ~he rooms to be heated or cooled. In order ~o 
discharge the condensates, this indoor unit i is connected 
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eo a discharge pipe 8 connected by a ayphon 9 to a waste· 
water pipe. 

~ The: volume delimited by the falee ceiling 6 is also 

5 separated in two by a vereieal ahaak 10 d11po•ed in line 
with the indoor unit l, so a• to form two aeparat• volumes 

conscicutingthe blowing plenum chamber 7 exc~nding at the 

front of the indoor un1c l, and an incake plenum 11 

extending to the rear of this indoor ~t_l. 

l.O 

In order to provide the air ineake, thi• fal•• ceiling 6 is 

provided with a grille 12 di•poaed in line with tha ind.ocr 
unit 1 80 as-to communicate with the int~k• p1enum chamber 

11..: This grille 12, for axample fixed by meaiis of serews, 

l.5 advantaaeoualy has dimension& (for example 600 mm x 600 mm) 

which, by virtue of its positioning in line with th~ indoor 

unit 1, enable ~hia indoor un.i~ to be maintained or 

repaired. 

20 In addi~1on, ~n order to allow circulation of air betwaen 

the rooma eo be h•ated and cooled, and g1rculation, the 

a.cceee doors t:.o these rooms a:ra relieve~ so as to form a 

slot 13 underneath the said doors. 

25 !t should be noted, finally, concerning this air ineake, 

that Che con~rol box 4 incorporating the the~mostac 1• 

disposed in ~he circulation and ~herefore reads the 

temperature of the air taken in by the indoor unie ~-
• 

30 Wich regard to the distribution of air, and in Che first 

place, ~h• fal•e ceiling 6 i• oovered, i~ it• part 
delimiting the ~lowing plenum ahafl\O•r 1, wLth a layer 14 of 

sound and heat insulating material, such aa rockw~ol. 

35 This blowing plenum chamber 7 is also equipped with clowing 

grilles fer dis~r~buting air in the various rooms: 
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- ehe blowing grille 15 supplying the main roQm, generally 
the living room, being adapted ~o have venti:J.at.ion 
charact.er.2.stics su~table for allowing fluctuationa in t.he 

~- · ou.1;pu.t of the said grille of plus or minus 40% with respect: 
s c.o it• nominill oucput., 

- the blowing grille~ 16., i '1 supplying the other- rooms being 
.provided with adjwacment: .dampe&"s. suitable for ml.king it 

. possible. to ~ary ch8 ·:output of the said srrille• .by. plus . or 
l.O .minus 30t wi~h ~espec:1: to their nominal ou~put. 

:In addition, che adju•t.ment dampers cf the blowing grille• 
· l&, 17 e.re. ~ontrolled. ·b.Y • eherrnostatic concrol ··device (not 
•hown) enabling the .. cempe:ra~ure of theae rooms to be 

15 regulated independently. 

la!033 
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... 
.. i. Method of air conditioning and/or h•ating dwellings, 
s notably in a block of flats, of the type consisting of: 

- using an out:6oor uni~ (2) and an ~ndoor unit (1) linked by 

fluid and electrical conneci:~on• (3), cheoU.edoor unit (2) 

comprising a oampresaor, ventilation means and an exchanger, 
10 the indoor unit (1) compri•ing ventilation mean• and an 

exchanger, 

15 

- producing a circulation o! air inside the dwelling using 
the ventilation maana of t.h• in4oo%'·unit ClJ, and 

- controlling ehe operacion of the compressor of che outdoor 
unit (2) ~Y means of a dev!ae (4) monitoring the temperacure 
inside the dwelling and determining a set temperature, 

20 the said method being characterised in thac ie consists of: 

- using a low-pressure indoor unit (1) able to deliver air 
ac a pressure of at most 8 mm, ~d 

2s • delivering this air in bulk in a false ceiling (6) forming 
a sealed plenum chamber (7) able to •erve as an expansion 
chamber, the said plenum chamber having blower grilles (lS-
17) opening out into each cf the roo~s to be ereaca~. 

30 2. Method according to Claim 1 for air conditioning and 
heating d11all1ngs, in which u.se is made of an outdoor \lnit 
(2) provided wieh cycle ch$nge-over means, and an indoor 
unit (1) equipped with an auxiliary elect~ioal bateery 
contrclled by an extez:nal thermoscat. 

35 
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3. Method according to one of Claims 1 or 2, in which an 
~ndoor unit (1) and a direct•exp•nsion outdoor unit (2) are 
used . 

s 4. Method acoording to one of Claim• 1 to 3, characterised 
in that: 

- use is made, fQr one o! the rooms in the dwelling, 
referred·to as che master room, of• blowiilg grille (1$) 

10 having vent.il.ation chuaoteriacica •uitabla for alloWing 
fluctuations in ~be autpue of the said grille wi~~ respect 
co ie• nominal outpu~, and ~or the other rooma in th• 
dwelling, referred to aa the anoillaty rooms, blowing 
gri1 'le• (16 ,_ 17). pZ"Cvided. with adjustment daft\l)ers eriabling 

15 the output of th• aaicl gril~ea to be v•ried wieh .reepeat: to 
their nominal- 01.1tput, in a range sueh that the blowing 
g~ille (15) of cbe mas:er room ean absorb th••• variae!ons 
in output, and 

20 - ~he ~emperature ·in the various «"eillary ~ooms in th.a 
dwelling is regulated by modifying, by means of the 
adjusemen~ dampers, ehe flow of air delivered into the saio 
ancillary rooma . 

.2 s S. Method according to Claim 4, characteri•ed in thae the 
adjustment dampers of the blowing grilles (1,, 17) in the 
ancilla2:y rooms are controlled by ~eans of theZ"tnOatatic 
control dev:i.c:ea. 

30 6. Method according eo one of Claims 4 or 5, characterised 
in that the opera~ion of the compressor is controlled by 
means of a temperature monitoring device (4) disposed so as 
to read che temperature of the air taken in by ~he indoor 
unit ventilation means (1). 

35 

?. Method aeeording co one of the ~receding claims, 
charac~erised in that the top face of the false ceiling (6) 
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is covered witb a layer (14) of sound and heae insulating 
material. 

"'4. · 8 . Met.hod aedor41ng t.o one of the preceding clailftB, 
s characterised. in that ~he indoor unit (1) is integrat;ed in 

the .false ceiling (6)·, and in that the· said false ceiling is 
separated by a cheek (10) into two parts forming an intake 
plenum chamber (11) provided with an ~ntake grille (12) able 
~o aerve as an inspection hatch, and the blowing plenum 

10 chamber (7) . 

9. Devi~e for air cond.iticmin; and/or heating dwellinga, 
noeably blocks of flat•, of the type compriaing-1 

15 - an indoor unit (1) and an outdoor unic (2) connected by 

fluid ancl elecerical conneQtiona (3), the outdoor unit (2) 

comprising vantilation means •nd an exchanger, and the 
indoor unit (1) compris1nsr venti1acion means and an 
exchanger, 

20 

- means of blowing out and taking in air conn•cted to the 
indoor unit (1), 

- a devioa (4) for monitoring the temperature inside the 
25 dwelling able to eon~rol the operation of the compressor in 

ehe outdoor unic (2), 

the said device being characceriaed in that: 

30 • ehe indoor unit (1) is a low-pressure unit able ~o deliver 
air at a pressure of at most a mm, 

- the blowin; means comprise a fal•a ceiling (6) forming a 
sealed plenum chamber (7) abl• to aarve as an •xpansio~ 

35 chamber, the said plenum chamber having blowing grilles (l!-

17) far each of ~he rooms in ~he house. 
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10. Ai.r conditioning and heat.in9 device according to Claim 
9, in which the.outdoor unit. (2) is provided wii:h ayal.e 
chan.ge~over meana, and the ·indoor unit (1) is equ.ipped-.,ith 
an eleotrical battery conc._rolled. by an external t.harmestat . 

11. Device accordi~g to one .of Claims 9 or 10, in whi9h -the 
indoor \&nit (1) -amci -the ·ou.t4<>.or un.it (2) are oi the .Q.irect• 
expan8ion cype. · 

J.O ·12. bevice ac:ioord~ng. to one of Claims 9 to 11, 

characcerised in that; 

• one of _the blowing grillaa -(lSJ is adapted ta have 
ventilat:l.on charact_eri1tio• .-auitabl• for -allowing . 

15. fl.uct:.uaciona i~_ ~he outpu~ ~£-_the said grille with raapect 
to its nominal out:._pu~, , 

- -

- _the other blowing SIJ."illea (16, 17_) are provi~ad with 
-. -

adjustment ~~r• -auit.Qle £er makin; 1c poaaible to ~ary 
, 20 t.he output of tha .said grilles-.w:lch respect to their, n9minal 

: _output I in a range -.uch that --e~e blowing grille ( 15) Can 

absorb the variations in outpuc~ 

13. Device according ~o Claim 12, characterised in that ic 
25 compri1ea, for each blowing grille (16, 17) provided with an 

adjustment damper, a ~hermostatic control device for 
controlling ~he said damper. 

- ·• 
-li 

14. Device according to one of Claims ; to 13, 
30 characterised in that the false ceiling (6) is cover•d with 

a layer (14) of sound and heat insula~ing material. 
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