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54) PROCEDE DE CONDITIONNEMENT D’AIR POUR LOCAUXET
PLAFOND DE CONDITIONNEMENT D’AIR POUR LA MISE
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54) ROOM AIR CONDITIONING METHOD AND AN AIR-
CONDITIONED CEILING FOR A METHOD OF THIS TYPE

(57) Selon 1'invention, pour le conditionnement d’air de
locaux, on utilise un seul courant d’air entrant pouvant
ctre tempereé, qu passe par un plafond de
conditionnement d’air, le flux de chaleur coupl¢ audit
courant d’air entrant ¢tant introduit dans la piece
particllement en tant que rayonnement de chaleur fournie
par le platond de conditionnement d’air (3). A cet effet,
ledit platond de conditionnement d’air est constitue de
materiaux d une conductibilite thermique €levee.
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(57) According to the invention, a single flow of
incoming air through a closed sound-absorbent air-
conditioned ceiling 1s used for air-conditioning a room.
Said flow of immcoming air can be tempered. Part of the
flow of heat associated with the flow of mmcoming air 1s
conveyed mnto the room 1n the form of heat radiation
emitted from the air-conditioned ceiling (3). The air-
conditioned ceiling 1s manufactured from matenals with
a high level of heat conductivity for this purpose.
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ROOM AIR CONDITIONING METHOD AND AN AIR-CONDITIONED
CEILING FOR A METHOD OF THILIS TYPE

ABSTRACT -

According to the invention, a single flow of
incoming air through a closed sound-absorbent air-
conditioned ceiling is used for alir conditioning a room.
The flow of inc¢coming air can be temperature controlled.
Part of the flow of heat associated with the flow of
incoming air is conveyed into the room in the form of
heat radiation emitted from the air-conditioned celling
(3) . The air-conditioned ceiling is manufactured from

materialg with a high level of heat conductivity foxr this

purpose.
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ROOM AIR CONDITIONING METHOD AND AN ATIR-CONDITIONED
CEILING FOR A METHOD OF THIS TYPE

Degcription:

The invention relates to a method for air-
conditioning a room by means of an air-conditioned
ceiling made of acoustic tiles arranged to be spaced from

the room ceiling, which acoustic tiles consist of an air-

permeable material having a porous cover.

Patent Application EP 0 756 138 A2 discloses a known
flat cooling and heating element, which is used to
congtruct an air-conditioned ceiling. Above the ajix-
conditioned ceiling a partial flow of supply air 1is
produced and passes through the porous acoustic tiles of
the air-conditioned ceiling and into the room therebelow.
A further partial flow of outside air is sucked in and 1is

blown directly into the room through a wall of the room,

It is therefore not necessary to hermetically seal off
the space above the air-conditioned ceiling against the
room therebelow, especially since the partial flow
through the air-conditioned ceiling can also be
supplemented by a further partial flow, which reaches
into the room through a larger opening in the air-
conditioned ceiling without a significant drop in
preagure. Temperature control of the room occurs
eggentially through convection and reguires a
considerable control input.

Patent Application NL 85020795 A also discloses a
known closed intermediate ceiling suspended in a room,
which divides a cavity created at the ceiling of the
room, through which cavity supply air 1s fed through the
intermediate ceiling. The spent air is sucked out of the
room through outlets in the floor. Temperature control
of the room is, however, not i1ntended, and the
intermediate ceiling also does not consist of acoustic

tiles, which would act in a noise absorbing and heat
1
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conducting manner, go that the supplementary provision of
a heat exchanger cannot result in a satistactory room
temperature and sound absorptiomn.

The purpose of the invention is therefore to design
a method for air-conditioning a room by means of an air-
conditioned ceiling so that little input is required for
temperature control and requlation. Thus, the method for
air-conditioning createg a comfortabhle, draft-free room
climate, and maintains thereby the advantages of a gsound-
absorbing and heat-conducting desgsign.

The purpose is attained accoxding to the invention
by arranging the acoustic tiles such that between the
air-conditiocned ceiling and the room ceiling there 1is
created a cavity, which 18 flow-connected to the room
through the air-conditioned ceiling and is otherwise
sealed off against the room. The supply air is fed
completely or at least predominantly through the aix-
conditioned ceiling to the room. Furthermore the cavity
1is charged with temperature controlled air and its air
pressure is chogen such that a laminar airxr flow is
produced through the acoustic tiles and toward the room
without a draft occurring in the rcom. Furthermore the
material of the acoustic tile and its cover are chosen
such that a portion of the heat radiation in the heat
transported into the room through the acoustic tiles,
that occurs as heat radiation lies between 20 and 80%.
Finally the gspent air is discharged from an area of the
room which is spaced from the air-conditioned celling
and/or is partitioned off against the heat radiation
coming from the ceiling.

There is no danger that a room air-conditioned in
this manner would experience drafts or fall below the
condensation point due to directly introduced outside
alir. On the othexr hand, a discharge of the air in the
room which is protected againgt the heat radiation, can
take care of a continucus air heat exchange without

2
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significant heat loss. It i1s vexy important that the
supply air prior to its entxy into the room enters into a
heat exchange with the acoustic tiles so0 that said tiles
emit a heat radiation and the room can be temperature
controlled within a short period of time. Such an effect
can be achieved in a simple manner with an air-
conditioned ceiling, in which the material and the
construction of the acoustic tiles and their cover are
chosen with a high heat-transfer coefficient and in such
a manner that the portion of the heat radiation
transported into the room lies between 20 and 80% and the
room can be temperature controlled within a short period
of time.

It is advantageous when the air pressure and the
acoustic tiles are chosen such that between the cavity
and the room there occurs a pressure difference of at
most 20 Pa. This guarantees that on the one hand a
sufficient air-exchange number is achieved without, on
the other hand, drafts occurring. Thus turbulences

directly on the air-conditioned ceiling can be avolided

when the laminar air flow exjits the air-conditioned
ceiling at a speed of at meost 0.1 m/s8. The air flow in
the room itself is not supposed to exceed 0.25 m/s.

As a whole, such an air-conditioned ceiling meets
high demands with regard to comfort and health for the
air-conditioned room while placing minor requirements on
the gtructural input and the maintenance of the system.
Thus the cavity is free of components and the room air

falling below the condensation point due to a supply of
outside alir i1is not to be feared. The method creates an

arrangement, in which the tasks of an air-conditioned

ceiling and ¢of an air-circulating system are realized at
the same time so that the manufacture and the
installation can occur extremely economically.

The invention will be discussed in greater detazil

hereinafter using one exemplary embodiment and the
3
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drawing. The single figqure i1llustrates a schematic
cross-sectional view of a room with air-conditioning
operating according to the method of the invention.

An air-conditioned ceiling 3 ig suspended in a
sulitable technically common manner, not indicated here in
detail, in a room 1 to be air conditioned and spaced from
its ceiling 2. The air-conditioned ceiling 3 congigsts of
individual, porous acoustic tiles 4, which abut one
another and the purrounding walls 6 of the room with
narrxow and sealed-off butt joints 5. The acoustic tiles
4 are each covered with a cover 7 at least on their sides
facing the room 1. The cover 7 is also porous sSo that
acoustic waves can penetrate into the acoustic tiles 4
and can be absorbed therein. Consequently a cavity 8 is
formed between the air-conditioned ceiling 3 and the
ceiling 2 of the room and is divided frxrom the room 1.

Openings comprising one window 11 and one door 12
are symbolically indicated in the room 1 having walls 6.
The room 1L 1s erected above a room floor 9. The openings
can, also in the closed state, be utilized foxr the
exchange of the air in the room 1. At least one opening
13 can moreover be provided for the spent air 14 in a
special arrangement, which will be described laterx on.

The cavity 8 is connected through at least one
opening 15 to an air pressure gsource, that provides the
necessary supprly air 16, which i1s flushed into the room 1
Chrouglh the acoustic tiles 4 and thelir cover 7 as a
homogeneous laminary air flow 17. The pressure difference
through the air-conditioned ceiling 3 igs at a maximum of
20 Pa and is chogen such that the air fiow 17 exits from
the covers 7 at most with 0.1 m/s.

The heat flow connected to the air flow 17 remains
only partially coupled to the air flow 17. Because of
the special design of the acoustic tiles 4 and theirxr

cover 7, each made ¢of a material with a high heat

conductivity, a portion of the heat flow is divided from
4
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the air flow and is emitted through the acoustic tiles 4
and their covers 7 partially through heat transfer,
mostly, however, through (inertialess) heat radiation
into the room 1, which 1nn this manner can be quickly
temperature controlled. The opening 13 for the spent air
14 i3 therefore installed farther removed from the air-
conditioned ceiling 3. If necessary, the area 10 ©of the
room with the opening 13 is shielded againgt the heat
radiation exiting from the air-conditioned ceiling 3.

Reference Numerals:

1 room

2 room ceiling

3 ailr-conditioned ceiling

4 acoustic tile

5 butt joint

& wall of Che room

7 cover

8 cavity

9 floor of the room

10 area of the room

1 window

12 Aoor

13 opening

14 spent air

15 opening

16 supply air

17 air flow

5
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Claims:

1. A method for air-conditioning a room by means
of an airxr-conditioned ceiling (3) out of acoustic tiles
(4) arranged spaced from the rocom ceiling (2), which
acoustic tiles (4) consist of an air-permeable material
having a poroﬁs cover (7), characterized i1in that

(a) the acoustic tiles (4) are arranged such that a
cavity (8) is created between the air-conditioned ceiling
(3) and the ceiling (2) of the room, which cavity (8) 1is
flow-connected to the room (1) through the air-
conditioned ceiling (3) and is otherwise sealed off
against the room (1),

(b) the supply air (16) is fed completely or at
least predominantly through the air-conditioned celling
(3) to the room (1),

(c) the cavity (8) is charged with temperature
controlled air and its alir pressure is chosen such that a
laminar air flow (17) is produced through the acoustic

tiles (4) and toward the room (1) withcout a draft

occurring in the room (1),

(d) the material of the acoustic tile (4) and its
cover (7) are chosen such that the heat radiation in the
heat transported into the room (1) lies between 20 and
80%,, the portion of the heat being transported through
the acoustic tile (4) occurring as heat radiation, and

() the spent aixr (14) 1s discharged from an area
(10) of the room, which area is spaced from the air-
conditioned ceiling (3) and/or is partitioned off against

the heat radiation coming from said ceiling.

2. The method according to Claim 1, characterized
in that the porous cover is applied toc the back and/orx

front side of the air-permeable material.
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3. The method accoxrding to Claim 1 or 2,
characterized i1in that the pressure of the air and the
acoustic tiles (4) are chosen in such a manner that a

pressure difference of at most 20 Pa occurs between the

cavity (8) and the room (1).

4 . The method according to Claim 1 or 3,
characterized in that the laminax air flow (17) exits the

air-conditioned ceiling (3) at most at 0.1 m/s.

5. The method according to Claimse 1 to 4,
characterized in that the air flow (17) into the room (1)

does not exceed 0.25 m/s.

G . An ailr-conditioned ceiling for a method
according to one of the Claims 1 to 5, characterized in
that the material and the construction of the acoustic
tiles (4) and their cover (7) are chosen with a high
heat-transfer ccocefficient and in such a manner that the
portion of the heat radiation in the heat trangsported

into the room (1) 1liegs between 20 and 80%.
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