PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 6 : (11) International Publication Number: WO 96/21828
F24D 1 Al

o2 (43) International Publication Date: 18 July 1996 (18.07.96)

(21) International Application Number: PCT/NO96/00007 | (81) Designated States: AL, AM, AT, AU, AZ, BB, BG, BR, BY,

(22) International Filing Date: 12 January 1996 (12.01.96)
(30) Priority Data:
950130 13 January 1995 (13.01.95) NO

(71)(72) Applicant and Inventor: WESSELTOFT, Per [NO/NOJ;
Ekornfaret 6, N-3060 Svelvik (NO).

(74) Agent: HELGERUD, Jan, E.; Bryns Patentkontor A/S, P.O.
Box 765, Sentrum, N-0106 Oslo (NO).

CA, CH, CN, CZ, DE, DK, EE, ES, FI, GB, GE, HU, IS,
JP, KE, KG, KP, KR, KZ, LK, LR, LS, LT, LU, LV, MD,
MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD,
SE, SG, SI, SK, TJ, T™M, TR, TT, UA, UG, US, UZ, VN,
ARIPO patent (KE, LS, MW, SD, SZ, UG), Eurasian patent
(AZ, BY, KZ, RU, TJ, TM), European patent (AT, BE, CH,
DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE),
OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, ML, MR,
NE, SN, TD, TG).

Published
With international search report.
In English transiation (filed in Norwegian).

(54) Title: CEILING MOUNTED ELECTRICAL HEATER

(57) Abstract

Electric heater for ceilings which emits radiant heat, comprising a radiant plate (2) having heating elements and radiating in a
downward direction, and a top part (1) for mounting the radiant plate and connecting the heating elements, wherein the radiant plate (2) is
mounted on the top part (1) by means of a number of elastic/flexible brackets, possibly rotatably attached to the top part (1) and the radiant

plate (2).




FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international

applications under the PCT.
AM Armenia

AT Austris

AU Australia

BB Barbados

BE Belgium

BF Burkina Faso
BG Bulgaria

BJ Benin

BR Brazil

BY Belarus

CA Canada

CF Central African Republic
CcG Congo

CH Switzerland

CI Cbte d’Ivoire
CM Cameroon

CN China

Cs Czechoslovakia
Cz Czech Republic
DE Germany

DK Denmark

EE Estonia

ES Spain

FI Finland

FR France

Gabon

United Kingdom
Georgia

Guinea

Greece

Hungary

Ireland

Italy

Japan

Kenya

Kyrgystan
Democratic People's Republic
of Korea

Republic of Korea
Kazskhstan
Liechtenstein

Sri Lanka

Liberia

Lithuania
Luxembourg
Latvia

Monaco

Republic of Moldova
Madagascar

Mali

Mongolia
Mauritania

Tajikistan

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam




WO 96/21828 PCT/NO96/00007

20

25

30

35

Ceiling mounted electrical heater

The present invention relates to a heater based on a hot
radiant plate which radiates heat, and comprising a heating
element which produces and distributes heat across the
radiant plate, a thermal insulation layer which also supports
the radiant plate and ensures good heat contact between the
heating element and the radiant plate, a cold plate where the
electrical and mechanical fastening means are mounted, and
fastening means between the hot plate and the cold plate
which, with minimal heat contact, ensure free horizontal
movement between the two plates while keeping them 1locked

together about a center point.

A radiant panel heater is in principle based on heating a
plate to a desired temperature so that heat waves are emitted
to the surroundings as direct radiation from the plate. As a
rule it is desirable to direct the heat waves in particular
directions, for example downward from a ceiling heater, this
being achieved by thermal insulation in other directions or
by shielding against radiation in those directions where it
is unwanted.

Electric radiant heaters for ceilings are previously known,
comprising a relatively elongate radiant heating element
consisting of an extruded aluminum profile which is heated to
about 300°C. The radiant heat profile is mounted in a steel
box and insulation is placed on the top side so that there is
a significant temperature difference between the radlating
plate and the surface of the radiant element facing other
directions.

Because of the various types of requirements set for such
electric radiant heaters for ceilings, the design thereof
involves considerable difficulties, inter alia, caused by
uneven thermal expansion of the materials contained in the
structure, an expansion which may lead to undesirable sounds,



WO 96/21828 PCT/NO96/00007

15

20

25

30

35

2

torsion and deformations. Furthermore, 1in the previously
known examples there is considerable heat contact and thereby
heat transfer to those parts of the heater which shall not
emit radiant heat, this heat thus being unavailable for
heating those areas which are meant to be heated. It is only
the radiant heat energy emitted in the desired direction that
can be regarded as effective energy; all other radiated
energy is to be considered a heat loss.

A celling heater is always highly visible in a room and
should therefore be as discreet in its design and selection
of materials as possible so as not to become a disturbing
element in the ceiling, this being particularly important in
buildings such as churches, for example. It may often be
desirable to design the ceiling heater as a part of the
ceiling, a task rendered difficult with the existing structu-
res which are fixedly locked to one or more aluminum profiles
positioned side by side in a steel box.

For space heating it is generally these types of heaters that
are used:

Wall radiators, the main purpose of which is to heat the air
in the room. These are well suited to low-ceilinged rooms
used for extended periods of time. This type of heating is
not suited to high-ceilinged rooms because a great deal of
alr circulation will occur in the room, at the same time as
the hot air will accumulate on top, next to the ceiling.

Ceiling heat and floor heat, both of which are a low-tempera-
ture radiant heat having a surface temperature 5-25°C above
the air temperature. Here the purpose 1is to give a 1low
temperature radiant heat to the whole room from the heating
elements built into the celling or floor. The weakness of
the system 1is that it has a great deal of thermo-technical
inertia, and that it does not concentrate the heat in those
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areas of the room where it is wanted. The effect delivered
is about 150 watt/m2.

Reflector heaters, which have incandescent heating elements
of 600—-800°C. These are heaters which have high heat output
in relation to size. They emit a short-wave heat radiation
which after an extended period of time may often feel
uncomfortable. The reflector is easily soiled, preventing the
heat waves from being reflected down into the room and
resulting in the heater changing character by approaching a
convector heater, the heat thereby remaining on top right
next to the celling.

Medium-temperature radiant panel heaters, which may be
ceiling heater cassettes, either free-hanging or built into
dropped ceiling systems, and having a radiant plate tempera-
ture in the range of 50-100°C above air temperature. For
higher temperatures (up to 330°C) the radiant plate 1is
commonly an extruded aluminum profile having the heating
element positioned in a track in the aluminum profile which
is mounted in an outer housing, so that the heat expansion in
the 1longitudinal direction can occur as unobstructed as
possible (Norwegian Patent Application No. 873830). These
heaters have 1little thermo-technical inertia, function
equally well if they become soiled, and are particularly
well suited to high-ceilinged rooms which have poor thermal
insulation in the walls and are not in continuous use. They
provide a comfortable 1long-wave radiant heat which can be
concentrated over those areas in the room where heating 1is
desired, and they do not produce much air circulation in the
room. These are heaters yielding an effect of 500-5000
watt/mz.

The present invention describes a principle whereby both the
top part and the radiant plate are made of plate-shaped
material, have approximately the same shape and size, have
unity of design for all heaters irrespective of the tempera-
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ture of the radiant plate, and it thus covers all types and
sizes of medium temperature radiant panel heaters for

ceilings.

A radiant panel heater consists in principle of a hot plate
emitting radiant heat, a heating element supplying the hot
plate with an even heat across the entire surface, a heat
insulation which prevents the heat from spreading to the cold
plate which frames the heater and to which the ceiling
fastening brackets and the -electrical coupling box are
attached.

The main problems in making such a heater are as follows: to
make a hot plate having as even a temperature as possible
across the whole plate, because it is that point on the plate
which has the highest temperature which determines how much
radiant heat it is possible to obtain from a given surface,
due attention being paid to the maximum temperature sustai-
nable by the radiant plate. This is of great importance for
production costs.

If the hot plate has an uneven temperature, it will also
produce uneven thermal expansion, leading to the possible
deformation or twisting of the hot plate and the results this
will have on appearance and, in particular, on the heat
contact between the heating element and the radiant plate.
This problem increases with the increase in temperature of
the radiant plate, particularly because the rigidity of the
material in the radiant plate is then often greatly reduced.

During the heating the entire hot plate will expand in all
directions, and this expansion must be allowed to proceed
without hindrance.

The heating element must conduct heat well in the horizontal
direction, have good heat contact with the radiant plate and
in conjunction therewith provide an even temperature across
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element is often different from that of the radiant plate, so
that the heating element must be capable of moving freely in
relation to the radiant plate at the same time as it is

pressed down against i{t.

The insulation shall primarily provide a desired thermal
insulation between the hot part of the heater and the cold
part thereof, but it shall also support the radiant plate
against mechanical stress, and press the heating element
against the radiant plate.

The different parts of the heater must be connected in such a
manner that there 1is as 1little heat contact as possible
between the hot plate and the cold plate without free
horizontal movement being prevented.

In order to be competitive in the market such a heater
structure must be practical and inexpensive in production
and be capable of being made in different sizes and shapes
adapted to particular purposes. It should be capable of
being made in a unified and discreet design, having a surface
which 1in character and color can be adapted to the rest of
the ceiling. In terms of production technique, it is an
advantage that all heaters are produced on the same prin-
ciple, so that many of the same technical solutions and
components can be used in all types and sizes of heaters.

On the basis of the above, there are, according to the
invention, provided solutions which are further disclosed in
the patent claims.

In the following, the invention shall be explained in more
details, with reference to the drawings, wherein:

FIG. 1 is a perspective view of a radiant panel heater
having a top part 1, a radiant plate 2,
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resilient and rotatable brackets 6, resilient
and non-rotatable brackets 7, and a spacing (9)
between the cold top part and the hot radiant
plate;

FIG. 2 is a top view of the radiant panel heater,
having the top part 1, drawn with a solid line,
and the radiant plate 2 in a hot condition,
drawn with a dotted 1line, and having arrows
showing that the radiant plate 2, which in a
cold condition has the same size as the top part
1, in a hot condition has expanded in all direc-
tions from a center point between lines A-A and
B-B;

FIG. 3 is a section of a radiant panel heater parallel
to lines A-A and B-B where the radiant plate 2
is in a cold condition; and

FIG. 4 is a section of a radiant panel heater parallel
to lines A-A and B-B, where the radiant plate is
in a hot condition and have thereby expanded in
all directions from the center of the heater.

In the following it will be described how the invention makes
it possible to produce a heater having the properties
described in the stated objectives.

FIG. 1 shows a radiant panel heater, consisting of a cold
top part 1, which contains fastening means for being mounted
to the ceiling or wall, has space for electrical connections,
is mechanically stable and provides the prefinished heater
with sufficient strength to withstand the external and
internal stresses to which it will be exposed, and a bottom
radiant plate 2, which is separated from the top part 1 by a
spacing 9, which may have a width of 2-8 mm depending upon
the temperature difference between the two plates. This
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spacing minimizes the heat transfer between the hot part and
the cold part of the heater.

Furthermore, FIG. 1 shows how the two parts are fastened
together by fastening brackets 6 at all points of extremity,
by fastening brackets 7 in the middle of each side and by
screws 8 which fasten the fastening brackets to the top part
1 and the radiant plate 2, respectively.

FIG. 2 shows, from above, a radiant panel heater where the
top part and the radiant plate in a cold condition have been
drawn with a solid line, and where the radiant plate in a hot
conditions has been drawn with a dotted 1line. The arrows
show how the hot radiant plate has expanded in all direc-
tions, thereby revealing the necessity of having the
fastenings between the cold top part 1 and the hot radiant
plate 2 capable of accommodating this extension in length in
such a manner that the finished heater does not create noise,
become deformed or become damaged in other ways.

FIG. 3 shows a section of the heater parallel to A-A or B-B
in FIG. 2, where the radiant plate is in a cold condition.
FIG. 4 shows the same section, but with the radiant plate in
a hot condition.

The top part 1 is preferably made of a plate-shaped material
of high rigidity, the surface treatment of which has the
lowest possible emission coefficient, and which, 1in con-
junction with this plate having optimal thermal insulation
against the hot radiant plate, radiates as little heat as
possible.

The radiant plate 2 has approximately the same size and
shape as the top part 1 and is preferably made of a plate-
shaped material which has high rigidity at those tempera-
tures to which the plate 1is exposed, which has a surface
treatment providing the highest possible emission coeffici-
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ent, and which, in conjunction with this plate having optimal
thermal insulation against the cold plate 1, radiates as

much heat as possible.

Both the top part 1 and the radiant plate 2 have an upturned
flange 1.1 and 2.1 around, preferably, all side edges, which
serves as reinforcement and also as attachement base for the
fastening brackets 6 and 7 which keep the two parts together.
The lateral flanges may either be of equal height, so that
the spacing 9 is in the middle of the side edge, or diffe-
rent, so that the spacing 1s closer to the radiant plate or
to the top part. Furthermore, the spacing may be of
different width depending upon the temperature difference
between the top part and the radiant plate or upon possible
design requirements.

The top part 1 and the radiant plate 2 are attached to each
other by means of fastening brackets 6 at all corners or at a
plurality of positions along the sides 1if the heater is
elongate and such placement is necessary to prevent deforma-
tion of the heater because of the heat expansion of the
radiant plate.

The heat expansion is accommodated by the fastening brackets
6 in that they in one plane can rotate about the fastening
screw 8.1 and 8.2 and that they at right angles to the
rotating plane are resilient in the middle section of the
fastening bracket 6.1, as apparent from FIGS. 3 and 4. The
radiant plate 2 achieves thereby unobstructed thermal
expansion in all directions in the horizontal plane, but is
locked in the vertical plane and 1is therefore incapable of
twisting.

In order to ensure that the thermal expansion 1s equal on
both sides of the heater and the radiant plate 2 will return
to its original position in relation to the top part 1, the
fastening brackets 7, which keep the top part 1 and the
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radiant plate 2 together in the middle of all long sides, are
fastened to the top part 1 in such a manner that they are
resilient but not rotatable about the fastening screw 8,
either in that the fastening bracket 7 is of such a length
that it is locked against the top part, that it possibly has
two fastening screws on one side or that it is glued to the
top part 1. The thermal expansion will in this manner be
locked about the central axes A-A and B-B in FIG. 2.

A plate heating element 3 having a heating element 4 is in
direct contact with the radiant plate 2. The plate heating
element 3 is made of tempered pure aluminum, which conducts
heat better and is more easily shaped that alloy aluminum.
The plate heating element is heated by the heating element 4
which for low temperatures may be silicon insulated heating
cable and for higher temperatures tube elements or bead
insulated heating coils, and which is arranged in a sinuous
fashion at a desired distance from the center and attached to
the plate heating element by lugs 3.1. By varying the center
distance and thickness of the material in the plate heating
element and thereby the ability to conduct heat 1in the
horizontal direction, the desired heat distribution can be
obtained.

The plate heating element 3 lies flatly and loosely against
the radiant plate 2, is capable of moving freely in all
directions in the horizontal plane, and 1is pressed down
toward the radiant plate 2 by the thermal insulation 5. The
thermal insulation 5, which preferably is of rigid ceramic
fibers, covers the entire space between the top part 1 and
the plate heating element 3, prevents the heat from the plate
heating element 3 to be transmitted to the top part 1,
presses the plate heating element 3 down toward the radiant
plate 2 and provides a mechanical support of the radiant
plate 2 at the same time as the whole structure becomes
mechanically stable.
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Patent Claims

1.

Electric heater for <ceilings which emits radiant heat,
comprising a radiant plate (2) having heating elements and
radiating in a downward direction, and a top part (1) for
mounting the radiant plate and connecting the heating
elements,

characterized in that the radiant plate (2)
is mounted on the top part (1) by means of a number of
elastic/flexible brackets, possibly rotatably attached to
the top part (1) and the radiant plate (2).

2.

Electric ceiling heater for radiant heat, comprising a
radiant plate (2), the radiation of which is directed
downward, and a top part (1) for the mounting of and the
electrical connection of the heating elements,
characterized in that they on all sides are
separated by a spacing which may be 2-8 mm, depending upon
the temperature difference between the radiant plate and the
top part.

3.

Heater according to claim 1,

characterized 1n that the top part (1) and
the radiant plate (2) are attached to each other at all
corners by means of resilient and rotatable fastening
brackets (6).

4.

Heater according to claims 1 and 2,
characterized 1n that the top part (1) and
the bottom part (2) are fastened together in the middle of
all sides by a fastening bracket (7) which is resilient but
not rotatable in the lateral direction.
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5.

Heater according to claims 1, 2 and 3,

c haracterized 1n that there between the
radiant plate (2), having a plate heating element (3) placed
above 1t, and the top part (1) is a ceramic insulation (5)
of high rigidity which occupies the whole space between the
two plates and simultaneously provides mechanical support
for the radiant plate (2).

6,

Heater according to claim 4,

c haracterized 1 n that the ceramic insulation
(5) between the top part (1) and the plate heating element
(3) presses the plate heating element (3) down against the
radiant plate (2) so that optimal heat contact is achieved.

7.

Heater according to claims 1 and 2,
characterized in that the fastening brackets
(6) and (7) are of a poor heat conducting material and that
they have a hole (6.1) and (7.1) in their middle section.

8

Heater according to claims 1, 2 and 6,
characterized in that the fastening brackets
(6) and (7) have a middle section bending inward inside the
heater so that the middle section of the fastening brackets
does not prevent the radiant plate (2) from moving.
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