EP 1 319 902 A1

Europdisches Patentamt

(19) 0’ European Patent Office
Office européen des brevets

(11) EP 1 319 902 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
18.06.2003 Bulletin 2003/25

(21) Application number: 02445162.7

(22) Date of filing: 29.11.2002

(51) IntcL.”. F24F 5/00, F24F 1/01,
F24F 1/00

(84) Designated Contracting States:
AT BEBG CHCY CZDE DKEE ES FIFR GB GR
IEITLILU MC NL PT SE SKTR
Designated Extension States:
AL LT LV MK RO SI

(30) Priority: 07.12.2001 SE 0104123

(71) Applicant: Flakt Woods AB
55184 Jonkoping (SE)

(72) Inventor: Ekman, Christer Vilhelm
03220 Tervalampi (FI)

(74) Representative: Modin, Jan
Ehrner & Delmar Patentbyra AB
Box 10316
100 55 Stockholm (SE)

(54) A heating device to be mounted at a ceiling

(57) A ceiling heating device to be mounted at the
ceiling of a room. The device has an air flow chamber
(10) with an outflow opening (10c of the supply of warm
air from the device to the room. Adjacent to the outflow
opening, there is metal panel (13) which, upon supply
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of the warm air, will be heated to a temperature which
brings its downwardly facing surface to emit heat radia-
tion downwardly to the room. In this way, an effective
heat transfer to the air in the living zone of the room is
obtained.

11
P2 P1
C/°7" PLP2 qp

| \

13< 11b A/

= \\ 1la \,\\

L 13
A/ T 13f

\
/

/

13;
¢ 10¢c %C?\:'LL?%#/ ‘100\13;\13
3

- 12b /9/// 2 /7/@///»/91//4\121@

"""" .

e ﬁ g

\Pl

//

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 319 902 A1 2

Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to a device to be
mounted adjacent to a ceiling of a room for the supply
of heat to the room. The device comprises an air flow
chamber with at least one outflow opening for the deliv-
ery of warm air from the device to the room.

PRIOR ART

[0002] Such devices are known in different forms. A
kind used frequently at present is constituted by a cool-
ing baffle which supplies fresh air to a mixing chamber,
to which air is recirculated from the room with convec-
tional flow. The supply air sucks in the recirculated air
from the room while operating like an ejector, and the
mixed air streams flow out adjacent to the ceiling of the
room and will then mix with the ambient air of the room.
The ouflowing air is normally being cooled by letting the
recirculated room air pass by cooled surfaces, for ex-
ample tubes through which a refrigerating fluid is circu-
lated. Examples of such devices are disclosed in
EP-A2-0967443 (Stifab Farex AB) and SE-0003246-6
(ABB Flakt AB).

[0003] At such devices, it is also known (see the
above-mentioned EP publication) to supplement the
baffle with a hot water loop or other heating device so
as to enable the supply of warm air to the room, if so
desired. This may be desirable at night in office premis-
es, which only have to be cooled at daytime, or in build-
ings located in climate zones which need cooling at cer-
tain times of the year and heating at other times of the
year.

[0004] Upon supplying warm air adjacent to a ceiling
of a room, the warm air tends to stay in the upper part
of the room and form an air cushion, at least if the flow
rate is low or moderate. This tendency is even more pro-
nounced if a fan driven air flow is switched off at night,
as occurs frequently in office and factory premises. The
warm air adjacent to the ceiling will effect a certain heat-
ing to the room, but the warm air will not reach all the
way down to the living zone of the room. In this living
zone, the temperature will therefore be much lower, and
if the room climate is to be acceptable, there is a need
for a substantial supply of heat adjacent to the ceiling.
When fresh air is supplied, the fresh air will moreover
remain in the upper part of the room and will not reach
the living zone.

SUMMARY OF THE INVENTION

[0005] Againstthis background, the main object of the
invention is to provide a ceiling heating device of the
kind referred to above which will provide a more effec-
tive supply of heat to the room. Another object is to fa-
cilitate that the supplied fresh air will reach the living
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zone of the room.

[0006] This main object is achieved for a device de-
signed as set forth in claim 1. Accordingly, it is essential
that the air flowing out of the outflow opening of the de-
vice will pass along a metal panel having a surface fac-
ing down towards the room. In this way, the metal panel
will be heated to a relatively high temperature by the
outflowing warm air, and the downwardly facing surface
will then emit heat radiation into the room.

[0007] At the same time, the outflowing air will be
cooled somewhat while transferring heat to the metal
panel, causing the air to obtain an increased density,
whereby it will flow more easily downwards so as to mix
with the air in the living zone of the room. This effect can
be reinforced if the metal panel is designed so as to de-
flect the outflowing air downwardly. This can be accom-
plished by giving the metal panel a curved configuration,
so that the air will follow the curved, possibly arcuate
shape of the metal panel and will be deflected from an
upward flow direction into a downward flow direction.
Such a configuration will also give rise to an especially
good heat transfer to the metal panel, since the air will
effectively touch the surface of the metal panel while be-
ing deflected.

[0008] Several embodiments are possible within the
inventive concept. An advantageous variant is to com-
bine an air supply baffle with an illumination device,
wherein an arcuately, e.g. cylindrically curved metal
panel constitutes a downwardly facing reflector being lo-
cated above an elongated light source. Such a light
source may be constituted by an ordinary light tube.
[0009] In another embodiment, the metal panel is in-
cluded in the lower part of an outflow chamber having
one or more, preferably slot-like outflow openings. In
this case, the metal panel may be substantially horizon-
tal, if so desired, while the outflow openings may be de-
signed for a downwardly directed air flow, preferably ob-
liquely downwards.

[0010] In order to make the device especially effec-
tive, it is advantageous to dispose insulating material
above the heating panel, or possibly above the outflow
chamber, as the case may be, so that the major part of
the supplied heating power is delivered to the room air
and will not be lost by way of heat conduction upwards.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The invention will now be explained more fully
with reference to the appended drawings illustrating
some embodiments.

[0012] Fig. 1 illustrates schematically, in a side view
and partially in section, a ceiling heating device accord-
ing to the invention.

[0013] Fig. 2 shows a cross-section through the de-
vice shown in Fig. 1, according to a first embodiment.

[0014] Fig. 3 shows a cross-section through a second
embodiment.
[0015] Fig. 4 shows a cross-section through a third
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embodiment with an outflow chamber.

[0016] Fig. 5 shows a cross-section through a fourth
embodiment which is combined with an illumination de-
vice.

[0017] Fig. 6 shows a cross-section through a fifth em-
bodiment provided with insulation material.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0018] The device to be arranged at a ceiling, as
shown in figure 1, is constituted by a supply air baffle 1,
which may be mounted in a ceiling structure (not shown)
or may hang freely below the ceiling of a room, which is
to be ventilated, heated and possibly also cooled during
certain time periods or when so desired. The room may
be an office, a factory or any other room where people
will stay for a longer or shorter duration.

[0019] Fig. 2 shows a cross-section of a first embod-
iment of the device of fig. 1. The device comprises an
elongated air flow chamber 10, which is substantially
box-like and extends along the whole length of the de-
vice. The air flow chamber 10 is open at its lower side
10a and, in this embodiment, also at its upper side 10b,
so that room air can flow vertically through the chamber
10, as illustrated by the arrows in figures 1 and 2. More-
over, in the chamber 10, supply air channels 11 are dis-
posed, these channels being provided with supply air
openings. The latter are preferably located at the upper
side of the supply air channels 11, so that upwardly di-
rected supply air will flow through the upper side 10b of
the air flow chamber 10. See the arrows P2. Hereby, the
vertical flow of room air (P1) is reinforced by ejector ac-
tion.

[0020] In the air flow chamber 10, there are also ar-
ranged a number of tubes 12, through which a cooling
or a heating fluid is circulated. These tubes 12 interact
primarily with the recirculated room air (arrows P1). The
outflow air, supplied through the channels 11, may like-
wise be cooled or heated.

[0021] According to the invention, the air flow cham-
ber 10 adjoins to at least one metal panel, in this case
two metal panels 13, which are designed and disposed
in such a way that the air (P1 and P2) flowing out from
the air flow chamber through the outflow opening 10b
will flow along the downwardly facing surface 13a of
each metal panel. In case the air streams P1 and P2 are
heated to a relatively high temperature, this flow along
the surfaces 13a will cause the metal panels to obtain
an elevated temperature, which in turn causes the sur-
faces 13 to emit radiating heat downwardly into the
room. Thus, the heated air will cause an indirect heating
of the room by way of the metal panels 13 radiating heat
downwards. In this process, the air (the streams P1 and
P2) will be cooled somewhat, and these air streams will
therefore mix more easily with the ambient room air.
Apart from the advantage in supplying heat to the living
zone of the room, there will also be an increased content
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of fresh air in the room (from the supply air channels 11).
[0022] The inventive concept can be applied in many
different ways. In the embodiment shown in figure 3, the
air flow chamber is designed substantially in the same
manner, in its central portion, as the air conditioning de-
vice disclosed in SE-0003246-6. Accordingly, the ceiling
baffle 1 is here provided with an upper supply air chan-
nel 11 with downwardly disposed supply air openings
11a and a lower cooling/heating element equipped with
tubes 12 for a circulating cooling or heating fluid. The
ceiling baffle 1 also has outflow openings 10c located
between upper and lower side flanges 11b,12b, so that
the air streams P1, P2 flow substantially sideways ad-
jacent to the respective metal panel 13. In this case, the
metal panels 13 are arranged sideways at mutual dis-
tance and adjoining each upper side flange 11b, respec-
tively. Moreover, the metal panels 13 are substantially
arcuate in cross-section (according to figure 3), so that
the air streams P1,P2, which flow substantially in paral-
lel to the lower surfaces 13a of the metal panels 13, will
follow these lower surfaces. When flowing out from the
chamber 10 (at the air flow openings 10c), the air
streams P1,P2 are directed obliquely upwards, where-
upon they are directed obliquely downwards when they
leave the respective metal panel, as indicated by the ar-
rows P3, after having been deflected along the arcuate
metal panels. Hereby, the mixing of the air streams with
the room air will be facilitated.

[0023] The metal panels 13 also have flanges 13f ex-
tending sideways (in parallel with the air flow) and en-
larging the effective area of the metal panels 13, so that
the heat exchange between the air streams P1,P2 and
the metal panels 13 is improved.

[0024] In the embodiment shown in figure 4, the air
flow chamber 10 is designed in the same way as in figure
3, but the laterally adjoining metal panels 13 are in this
case disposed as a lower wall of an air outflow box. The
metal panels 13 have longitudinally distributed open-
ings, slots or perforations 13b, through which the air
streams P1,P2 flow out sideways or obliquely sideways.
See the arrows P4. Even in this case, the metal panels
13 are heated by the warm air streams and will emit heat
radiation downwards to the room.

[0025] The embodiment according to figure 5 corre-
sponds substantially to the embodiment of figure 3 in
respect of air flow and thermal characteristics. However,
the metal panels 13 have an additional function, namely
as areflector to a light source 15, so that the light source
15 and the arcuately bent metal panel 13 together form
an illumination device. In figure 5, the lines L depict light
rays. The metal panels serving as a reflector may be, e.
g., circularly cylindrically curved, but it is of course also
possible to give the metal panels 13 a different geomet-
rical configuration, if so desired from an optical point of
view.

[0026] Infigure 6, there is shown a schematic, simple
embodiment with substantially planar, horizontal metal
panels 13 on each side of the air flow chamber 10. In



5 EP 1 319 902 A1 6

order to ensure that heat is not transferred upwards, a
heat insulating material 16 is disposed above the air flow
chamber 10 and the two metal panels 13. Preferably,
such an insulating material is arranged also in the pre-
ceding embodiments, although this is not shown in the
drawing figures. Moreover, the metal panels are provid-
ed with perforation holes 13c for the absorption of
sound.

[0027] Afrequentpractical operationis that the ceiling
baffle 1 serves as a supply air device and cooling device
at daytime. At night, when the heat generating appara-
tuses are switched off, there is a need for heat supply.
This will be accomplished by circulating hot water
through the tubes 12, whereby the room air will be heat-
ed as well as the metal panels 13. Now, the supply air
in the supply air channel 11 can be cut off, if so desired,
by switching of centrally disposed fans.

[0028] The invention can be applied in many ways
within the scope of the invention as defined in the claims.
The shape of the air flow chamber can be modified by
those skilled in art. Also, the device can be provided with
heating elements only. The configuration of the metal
panels may also be varied. For example, the chamber
may have an outlet opening at one side only. Moreover,
the term "metal panel" also incorporates mixed or com-
posite materials having a good heat conductive capac-
ity. It is essential that the panels 13 have the capacity of
accumulating heat from the outflowing air and emitting
heat radiation downwardly to the room.

Claims

1. Adevice (1) to be mounted at the ceiling of a room
for the supply of heat to the room, comprising an air
flow chamber (10) with an outflow opening for the
supply of warm air (10b, 10c, 13b) from the device
to the room, characterised in that the outflow
opening is arranged to bring the outflow air to flow
along at least one metal panel (13) having a surface
(13a) facing downwardly towards the room, and
causing said metal panel to be heated by the warm
air to an elevated temperature, said metal panel be-
ing dimensioned so as to cause its downwardly fac-
ing surface, upon being heated to said elevated
temperature, to emit heat radiation downwardly to
the room and thereby transfer heat to the room.

2. Adevice according to claim 1, characterised in the
device is arranged for intermittent operation, where-
in the air flow chamber (10) is arranged to bring ei-
ther cooled air or heated air to flow through said out-
flow opening.

3. A device according to claim 2, characterised in
that it is included in a supply air baffle provided with
cooling and heating elements (12).
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4. A device according to any one of the preceding
claims, characterised in that the device (1) is elon-
gated along a longitudinal direction with a longitu-
dinally extended or distributed outflow opening for
bringing the outflowing air to flow transversely rela-
tive to said longitudinal direction.

5. A device according to any one of the preceding
claims, characterised in that the metal panel (13)
is curved so as to deflect the supplied air and direct
it downwards (P3), upon passing along said down-
wardly facing surface.

6. A device according to any one of the preceding
claims, characterised in that the surface of the
metal panel (13) also serves as a reflector for a light
source (15).

7. A device according to any one of the preceding
claims, characterised in that a heat insulating ma-
terial (16) is disposed at the upper side of the metal
panel.

8. A device according to any one of the preceding
claims, characterised in that the metal panel (13)
is provided with perforations (13c) for sound ab-
sorption.

9. A device according to any one of the preceding
claims, characterised in that the metal panel (13)
is included in an outflow channel (14) having a plu-
rality of downwardly directed outflow openings
(13b).

10. A device according to any one of the preceding
claims, characterised in that the metal panel is
provided with surface enlarging flanges (13f).



EP 1 319 902 A1

Fig. 1 13

i e e /1

[RRN
—

12

=77, ,{/ 7

Fig. 3
P1 11
13f Pz
N < 11bp1 Pz % O P2 Pl p1p2 1y 3
7 [~
\ ‘\ \ | | / / > 13f
e \\\ o I =
13a T
<L 10¢c ‘{'L;[:?%df/ y \10("\13& %3

1/ 12 ﬁ TT T 1 ?\12 \\‘10

B Timpys /

- 12b W%//W\mb




EP 1 319 902 A1

LR Sl ‘\\/
\ o/ -

IR

15



EP 1 319 902 A1

Fig. 6

7 7 0 %0 Z Z, OSSOSO DR )
7, R e/, ", . AR BRI
A A A A % oo o o e, L
AN, 2, s, , ”, 0/, ' /e, 0 o0 A
QYA A, I IR 7 18 V254
e e e e o N R e A S
A v, “, y, Y, '/, v/, 1/, "t /7, ", AL
A A P A )
IR A9 A A AIAH % )
AN LA A 574
LA 495
VPN AT A L,
A, )
e A, L,
PRI YA
IR A AR A
VAP 7%,
e e L [t A,

NN AN NN

o
"/ Z
ST E N AT & !

T

10

13c



EPO FORM 1503 03.82 (P04C01)

EP 1 319 902 A1

Office

a,) European Patent )0 OPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 02 44 5162

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (Int.C1.7)

X

WO 95 19528 A (FLAEKT AB ;ELIASSON LEIF
(SE)) 20 July 1995 (1995-07-20)

* page 7, paragraph 3; claim 1; figures =*
GB 2 349 688 A (HALTON QY)

8 November 2000 (2000-11-08)

* abstract; figures 1,3B,5 *

US 1 492 750 A (BROWN WILLARD W ET AL)

6 May 1924 (1924-05-06)

* page 2, line 51 - line 67; figures *

US 5 363 908 A (KOESTER HELMUT)

15 November 1994 (1994-11-15)

* column 9, line 13 - 1ine 17; figures
6,10,12,16 *

EP 0 967 444 A (STIFAB FAREX AB)
29 December 1999 (1999-12-29)
* abstract; figure 1 #

DE 93 15 709 U (ZENT FRENGER
STRAHLUNGSHEIZUNG)

10 February 1994 (1994-02-10)
* figures *

DE 201 13 303 U (ABB INSTALLAATIOT OY
HELSINKI) 15 November 2001 (2001-11-15)
* page 11, Tlast paragraph - page 12,
paragraph 1; claim 1; figure 3 *

The present search report has been drawn up for all claims

1,2,4

1,3

10

6,7

F24F5/00
F24F1/01
F24F1/00

TECHNICAL FIELDS
SEARCHED  (Int.CL7)

F24F

Place of search Date of completion of the search

THE HAGUE 6 March 2003

Examiner

Gonzalez-Granda, C

X : particularly relevant if taken alone
Y : particularly relevant if combined with another

A : technological background
O: non—written disclosure
P : intermediate document document

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention

E : eardier patent document, but published on, or

document of the same category

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding




EP 1 319 902 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 02 44 5162

This annex lists the patent family membersrelating to the patent documents cited in the above~mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

EPO FORM P0459

06-03-2003
Patent document Publication Patent family Publication
cited in search report date member(s) date

WO 9519528 20-07-1995 AU 1547895 A 01-08-1995
SE 9400096 A 18-07-1995

WO 9519528 Al 20-07-1995

GB 2349688 08-11-2000 FI 990362 A 20-08-2000
DE 10007452 Al 31-08-2000

FR 2790068 Al 25-08-2000

NO 20000808 A 21-08-2000

SE 0000474 A 20-08-2000

US 1492750 06-05-1924 US 1414209 A 25-04-1922
US 5363908 15-11-1994 DE 4005914 Al 29-08-1991
DE 4031062 Al 09-04-1992

DE 4032113 Al 16-04-1992

AT 97731 T 15-12-1993

AU 7254791 A 18-09-1991

CA 2075478 Al 25-08-1991

DE 69100687 D1 05-01-1994

DE 69100687 T2 26-05-1994

WO 9113294 Al 05-09-1991

EP 0516674 Al 09-12-1992

EP 0967444 29-12-1999 EP 0967444 A2 29-12-1999
NO 993088 A 27-12-1999

SE 9802216 A 24-12-1999

DE 9315709 10-02-1994 Dt 4318833 Al 08-12-1994
DE 9315709 U1 10-02-1994

DE 20113303 15-11-2001 FI 4708 Ul 23-11-2000
DE 20113303 Ul 15-11-2001

NO 20014015 A 19-02-2002

SE 0102686 A 19-02-2002

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82




	bibliography
	description
	claims
	drawings
	search report

