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Method for heating a large and high room, such as in a church, and device for carrying out

this method and blowing grate intended in particular for use in the method

(57)  The invention relates to a method for heating a
large and high room, such as in a church, a hangar, a
hall, etc. At a height of at least approximately 2.5 m
above a floor on which people can walk, a layer of heat-
ed air is blown horizontally into the room. The horizontal
velocity of the air at the top of the layer of air blown in
is higher than at the bottom of the layer of air blown in.
The invention also relates to a device for carrying out
the method according to the invention. The invention al-
so relates to a blowing grate, intended in particular for
use in the method according to the invention, comprising
a multiplicity of vanes which extend horizontally, are po-
sitioned with a spacing between them and are substan-
tially V-shaped in cross section, the pointed sides of the
V shape pointing in the opposite direction to the blowing
direction. The vertical spacing between adjacent vanes
can decrease along the grate from the bottom upwards,
and furthermore the vertical spacing between adjacent
vanes can be adjusted.
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Description

[0001] The present invention relates to a method for
heating a large and high room, such as in a church, a
hangar, a hall, etc., in which a layer of heated air is blown
horizontally into the room at a height of at least approx-
imately 2.5 m above a floor on which people can walk.
[0002] A method of this type is known, inter alia, from
Sint-Willibrordus Church in Utrecht, where an installa-
tion made by the applicant for carrying out this method
has been installed since 1993.

[0003] When heating large and in particular also very
high rooms of this nature, the problem arises that the
heat tends to collect at the top of the room and to press
the cold which is present in that area downwards, lead-
ing to drafts and meaning in particular that a large
amount of time and energy are required to heat a large
and high room of this type to a pleasant temperature.
The abovementioned known method overcomes this
problem in part by dividing the room, by means of the
layer of air blown in, into a top section, in which the cold
is retained, and a bottom section, which is heated. In
this case, the layer of air blown in has the task of keeping
the cold air from the top part at the top, as it were, and
thus preventing draughts caused by cold air streams di-
rected from the top downwards.

[0004] The object of the present invention is to im-
prove the method of the type described in the introduc-
tion. The object of the present invention in particular is
to improve the separation ability of the layer of air blown
in and, at the same time, to improve the energy perform-
ance of the method.

[0005] According to the invention, the above objects
are achieved by the fact that the horizontal velocity of
the air blown in is higher at the top of the layer of air
blown in than at the bottom of the layer of air blown in.
On account of the higher velocity of the air at the top of
the layer of air blown in, the layer of air blown in is less
calm at the top and is more able to keep the cold air
situated above it in place above it, which colder, higher
air keeps the layer of air blown in and the heated part of
the room situated below it pressed downwards, as it
were. On account of the lower velocity at the bottom of
the layer of air blown in, the bottom section of the layer
of warm air blown in is better able to mix with that part
of the room which lies below it and thus to heat this bot-
tom part of the room.

[0006] According to a preferred embodiment of the in-
vention, the height of the layer of air blown in at the lo-
cation where it is blown in will be at least approximately
25 cm, such as approximately 35 cm or more. Depend-
ing partly on the overall height of the room and the over-
all volume of the bottom part which is to be heated, the
thickness of the layer of air blown in may vary from ap-
proximately 30 cm up to approximately 100 cm or even
more if necessary.

[0007] With a view to on the one hand the separating
ability of the layer of air blown in and on the other hand
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the heating capacity with respect to that part of the room
which lies below the layer of air blown in, according to
the invention it is particularly advantageous if the blow-
ing velocity at the top of the layer of air is at least ap-
proximately 40%, preferably approximately 50%, higher
than at the bottom of the layer of air.
[0008] According to the invention, good heating prop-
erties from the layer of air blown in are obtained in par-
ticular if the blowing velocity at the bottom of the layer
of air is at most approximately 6 m/sec, preferably at
most approximately 3 m/sec. At a blowing velocity of this
level, the ability of the bottom part of the layer of air to
mix with that part of the room which lies below it still
proves satisfactory.
[0009] In particular with regard to the separating abil-
ity of the layer of air blown in, according to the invention
it is advantageous if the blowing velocity at the top of
the layer of air is at least approximately 6 m/sec, pref-
erably at least approximately 8 m/sec.
[0010] To preventthe blown, heated air from rising too
quickly out of the layer of air blown in, according to the
invention it is preferable if the heated air blown in is at
atemperature of at most approximately 45°C. If the tem-
perature of the air blown in becomes too high, the up-
wards impulse to which the air blown in is subjected will
become too great and consequently the distance cov-
ered by the air blow in will decrease.
[0011] In order, after sufficient heating of that part of
the room which lies below the layer of air blown in, to
maintain the separation between that heated bottom
part of the room and the cold top part of the room, and
at the same time to counteract further heating of the bot-
tom part of the room, it is in this situation preferable for
the heated, blown air to be at a temperature which is
approximately equal to or generally slightly (up to for ex-
ample 5°C) higher than the desired temperature. This
desired temperature will generally be what is known as
room temperature, from 18°C to 22°C, but if appropri-
ate, certainly in churches, may also be a temperature of
approximately 15°C. According to an advantageous
embodiment, the heated air blown in will therefore be at
a temperature of at least approximately 15°C to 22°C.
[0012] According to a further aspect, the present in-
vention relates to a device for carrying out the method
according to the invention, comprising:

heater means for heating the air which is to be
blown in;

- blowing means for blowing in the heated air via a
grate positioned at least 2.5 m above the floor, char-
acterized in that the device furthermore comprises
distributor means designed to blow in the air at a
higher velocity at the top of the grate than at the
bottom of the grate. Distributor means of this type
may adopt numerous forms. For example, it is con-
ceivable for two blowing nozzles, each with their
own fan, which blow air into the room through the
grate at different velocities, to be provided behind
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the grate, one above the other. Alternatively or in
addition, the distributor means may also comprise
a gauze which is positioned in front of the bottom
section of the grate and thus reduces the velocity
of the air passing through the gauze. Furthermore
or in addition, the distributor means may also be ob-
tained by a special design of the grate, in particular
its vanes.

[0013] According to yet another aspect, the present
invention relates to a blowing grate, intended in partic-
ular for use in the method according to the invention,
comprising a multiplicity of vanes which extend horizon-
tally and are positioned with a spacing between them,
characterized in that the vanes are substantially V-
shaped in cross section, the pointed side of the V shape
facing in the opposite direction to the blowing direction.
The V-shaped vanes will preferably be aerodynamically
shaped . The use of V-shaped vanes of this type leads
to the layer of air blown in having a relatively uniform
pressure build-up and therefore also a relatively uniform
velocity build-up. In particular, alternating zones at high-
er and lower pressures as seen in the vertical direction
of the layer of air are prevented. This phenomenon oc-
curs, for example, if plate-like vanes which are alternate-
ly inclined in one direction and the other direction are
used, in which case diverging and converging flow pas-
sages are alternately obtained, as seen in the vertical
direction of the grate.

[0014] Moreover, according to the invention with a
blowing grate of this type it is possible to effectively and
reliably achieve the distribution of the velocity over the
layer of air if the vertical spacing between adjacent
vanes at the top of the grate is smaller than at the bottom
of the grate. According to a preferred embodiment, this
vertical spacing between adjacent vanes can gradually
decrease along the grate from the bottom upwards. The
air emerging from the grate will be at a higher velocity
where the passage between the vanes is smaller, given
an otherwise identical supply velocity of air to the grate.
[0015] In a blowing grate according to the invention,
it is particularly advantageous if the V-shaped vanes are
composed of in each case two vane blades which can
pivot with respect to one another at the pointed side of
the V-shape. In this way, it is possible, in terms of pro-
duction, to use only one type of blowing grate which, in
terms of its horizontal length and vertical height, can if
appropriate be adjusted to size, and for this grate to be
adjusted in situ as a function of the conditions of use,
by adapting the distance between adjacent V-shaped
vanes. This is particularly important when used in
churches, since in practice these are never designed
identically. According to the invention, in order to be able
to manipulate as much as possible the adjustability of
the vane blades, on the one hand, and the ability to set
the behaviour of the air stream to be blown in, on the
other hand, it is preferable if in each case both vane
blades of a vane are arranged pivotably.
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[0016] To allow the vane blades to be adjusted effi-
ciently and easily when installing the grate and/or after
the grate has been installed, for the purpose of fine tun-
ing possibly on the basis of sensors, according to the
invention it is preferable if the top vane blades of each
vane are connected to a common top-blade actuating
rod, which extends substantially transversely with re-
spect to the longitudinal direction of the vanes, prefera-
bly via in each case a top-blade actuating arm; and/or
if the bottom vane blades of each vane are connected
to a common bottom-blade actuating rod, which extends
substantially transversely with respect to the longitudi-
nal direction of the vanes, preferably via in each case a
bottom-blade actuating arm. An embodiment of the in-
vention which is structurally simple and in particular al-
lows very accurate adjustment and fine tuning provides
for the top-blade actuating rod and/or the bottom-blade
actuating rod to be a rod provided with an external screw
thread, on which for each top or bottom vane blade there
is a nut member connected to the said respective vane
blade, in such a manner that, when the top-blade actu-
ating rod or bottom-blade actuating rod is turned, the nut
members provided thereon together move upwards or
downwards along the said respective actuating rod.
[0017] One adjustment option which in particular
takes very good account of the velocity profile of the air
stream emerging along the grate according to the inven-
tion provides for the nut members on the respective ac-
tuating rod to have the same screw thread as one an-
other, and for the actuating rod to be positioned at an
angle with respect to the plane enclosed by the longitu-
dinal directions of the vanes, in such a manner that the
actuating rod is closer to the said plane enclosed by the
longitudinal directions at the top of the grate than at the
bottom of the grate.

[0018] The presentinvention will be explained in more
detail below with reference to an exemplary embodi-
ment which is diagrammatically depicted in the drawing,
in which:

Fig. 1 shows a diagrammatic cross section through
a church for the purpose of illustrating the method
according to the invention, using a device according
to the invention and a blowing grate according to
the invention;

Fig. 2 shows a vertical longitudinal sectional view
of a blowing grate according to the invention;

Fig. 3 shows a detail of a side view of a fully folded-
together V-shaped vane of a grate according to the
invention;

Fig. 4 shows a detail of a side view of a fully folded-
open V-shaped vane of a grate according to the in-
vention;

Fig. 5 shows a detail of a plan view of the blowing
grate shown in Figure 2;

Fig. 6 shows a detail of a plan view of a V-shaped
vane for a grate according to the invention; and
Fig. 7 shows the back view in the direction of arrow
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VII from Fig. 6.

[0019] InFig. 1, 1diagrammatically indicates a church
in which there is a particularly high room which needs
to be heated by means of hot-air or warm-air heating for
the benefit of visitors to the church. With a view to
achieving a separation, the temperature of the air blown
in will preferably be at least approximately 18°C to 22°C
and at most approximately 45°C. The interior of the
church is subdivided into a top space 2 and a bottom
space 3, which are separated from one another at least
when using the method or during operation of the device
according to the invention by means of a layer of warm
air 4 which has been blown in. The velocity profile of the
layer of air 4 blown in at the location of the blowing grate
10 according to the invention is illustrated by the arrows
5, 6 and 7. The arrow 5 located in the top half of the
layer of air 4 represents a higher velocity than the arrow
6 located in the bottom half of the layer of air 4. Working
on the basis of a linear velocity profile, arrow 7 indicates
the mean velocity, corresponding to the velocity of the
layer of air 4 in the centre of the said layer of air. The
relatively higher velocity, arrow 5, in the top section of
the layer of air 5 causes more turbulence in the layer of
air 4 blown in, as a result of which, inter alia, it is less
easy for the layer of air 4 blown in to mix with cold air in
the top space 2, and therefore the layer of air 4 blown
in is better able to keep the cold in the top space 2 above
it. On account of the relatively lower velocity, arrow 6, in
the bottom part of the layer of warm air blown in, this
bottom part is better able to mix with the bottom part 3
of the room in the church, as illustrated by curls 40 in
Fig. 1, and thus to heat this bottom part 3 of the room.
[0020] The air whichis to be blown inis sucked in from
the outside or if appropriate from the church via inlet 8,
is heated by heater means 9, and is passed to the grate
10 by fan means 11 or other types of blower means. The
grate 10 is arranged at a height of approximately 3.5 m
above the floor. Arranging the grate 10 at this level
means that visitors to the church who are on its floor 12
will scarcely notice the air stream blown in at a relatively
high velocity. Depending on the conditions, the height H
may also be lower, but will generally be at least 2.5 m
above the floor 12. The applicant has found that with a
height of approximately 3.5 m and a blowing velocity of
approximately 5 m/sec, the visitors to the church will
scarcely be disturbed by this air. Furthermore, in test
simulations, the applicant has found that with a blowing
velocity of this type at the bottom of the layer of air 4, it
is possible to achieve successful heating of the bottom
part 3 of the room and to achieve a good separating abil-
ity at a blowing velocity of over approximately 7.5 m/sec
at the top of the layer of air 4 (arrow 5).

[0021] Figs. 2 and 5 show, in vertical longitudinal sec-
tion and in a plan view, respectively, the ventilation grate
10 according to the invention. The ventilation grate com-
prises a multiplicity of vanes which are parallel to one
another, extend horizontally and are each composed of
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a top vane blade 21 and a bottom vane blade 22. As
seen in vertical section, these vanes 20 are in the form
of a V shape lying on its side. The pointed side of the V
shape in each case faces in the opposite direction to the
blowing direction (as indicated by arrows 5, 6, 7). At the
pointed side of the V shape, the top 21 and bottom 22
vane blades are arranged in such a manner that they
can pivot about a substantially horizontal rotation pin 23
with respect to one another and also with respect to the
solid ground. The bottom pivoting blades 22 are provid-
ed with a bottom-blade actuating arm 25, and the top
vane blades 21 are provided with a top-blade actuating
arm 24. When the top-blade actuating arm 24 pivots up-
wards in the clockwise direction, the top vane blade 21
connected thereto pivots downwards, in the clockwise
direction. When the top-blade actuating arm 24 is pivot-
ed downwards in the anticlockwise direction, the top
vane blade 21 connected thereto pivots upwards, in the
anticlockwise direction. The same applies to the bottom
actuating arm 25 and the bottom vane blade 22.
[0022] The top-blade actuating arms 24 are each pro-
vided with a nut 26 which can run along a top-blade ac-
tuating rod 28 provided with a mating screw thread when
the said actuating rod 28 is rotated. In a corresponding
way, the bottom-blade actuating arms 25 are provided
with a nut 27 which is able to run along a bottom-blade
actuating rod 29 provided with a mating screw thread.
At their top ends, the top-blade actuating rod 28 and the
bottom-blade actuating rod 29 are connected to one an-
other by means of gearwheels 30 and 31, respectively.
The gearwheels 30 and 31 are identical to one another,
so that when the top-blade actuating rod is rotated in the
clockwise direction as shown in Fig. 3, the bottom-blade
actuating rod 29 is rotated anticlockwise through the
same angle.

[0023] As can be seen from Fig. 2, the vertical dis-
tance V1-V9 between adjacent vanes V1-V9 at the top
of the grate is smaller than at the bottom of the grate.
This vertical distance V1 to V9 increases in steps from
the top downwards. The spacings V1-V3 are substan-
tially equal, the spacings V4-V6 are substantially equal
and the spacings V7-V9 are substantially equal. As can
be seen, this can be achieved by varying the length of
the top-blade and bottom-blade actuating arms. The ro-
tation pins are accommodated and displaceable in slots
which are substantially at right angles to the actuating
rods 28 and 29. The connection between the actuating
arms 24 and 25 and the nut members 26 will preferably
allow the actuating arms 24 and 25 to pivot or tiltin some
other way with respect to the nut members. The latter
can be achieved, for example, by bending the actuating
arms 24 and 25 into a U shape at the nut ends and ac-
commodating the nut members loosely, with play, in
these U-shaped bent sections.

[0024] The actuating rods 28 and 29 extend between
a top frame part 32 and a bottom frame part 31, which
delimit the grate at the top and bottom, respectively.
Downstream of the horizontal vanes 20, as seen in the
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direction of flow, a multiplicity of vertical vanes 33 extend
in the vertical direction between the top frame part 32
and the bottom frame part 31. The angular positions of
the vertical vanes 33 may if appropriate be adjustable
with respect to one another, so that their angular posi-
tions can be adapted to the conditions on site, in order
to be able to adjust the way in which the layer 4 of hot
air blown in fans out in the plane perpendicular to the
plane of the drawing shown in Fig. 1 or, if appropriate,
to be able to regulate this during operation.

[0025] Fig. 3 shows, as a detail, a side view of a V-
shaped vane 20 of a grate according to the invention in
its fully folded-together position, in which the nuts 26
and 27 have been moved apart.

[0026] Fig. 4 shows a view corresponding to Fig. 3,
but with the V-shaped vane 20 in its fully folded-open
position, in which the nuts 27 and 28 are located at ap-
proximately the same height. Since two threaded rods
28 and 29 are being used, if appropriate it is also con-
ceivable for nut 26 to be rotated further downwards and
nut 27 to be rotated further upwards, in such a manner
that nut 26 comes to lie below nut 27.

[0027] As a detail, Fig. 6 shows a plan view of a V-
shaped vane which has been removed from the grate
according to the invention, and Fig. 7 shows a back view
in the direction of arrow VIl from Fig. 6.

Claims

1. Method for heating a large and high room, such as
in a church, a hangar, a hall, etc.,
in which a layer of heated air is blown horizon-
tally into the room at a height of at least approxi-
mately 2.5 m above a floor on which people can
walk,
characterized in that
the horizontal velocity of the air blown in is higher
at the top of the layer of air blown in than at the bot-
tom of the layer of air blown in.

2. Method according to Claim 1, characterized in that
the height of the layer of air blown in at the location
where itis blown in is at least approximately 25 cm.

3. Method according to Claim 1 or 2, characterized in
that the blowing velocity at the top of the layer of air
is at least approximately 40%, preferably approxi-
mately 50%, higher than at the bottom of the layer
of air.

4. Method according to one of the preceding claims,
characterized in that the blowing velocity at the bot-
tom of the layer of air is at most approximately 6 m/
sec, preferably at most approximately 3 m/sec.

5. Method according to one of the preceding claims,
characterized in that the blowing velocity at the top
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10.

1.

12.

13.

14.

of the layer of air is at least approximately 6 m/sec,
preferably at least approximately 8 m/sec.

Method according to one of the preceding claims,
characterized in that the heated air blown in is at a
temperature of at most approximately 45°C.

Method according to one of the preceding claims,
characterized in that the heated air blown in is at a
temperature of atleast approximately 15°C to 22°C.

Device for carrying out the method according to one
of the preceding claims, comprising:

- heater means for heating the air to be blown in;

- blowing means for blowing in the heated air via
a grate positioned at least 2.5 m above the
floor;

characterized in that
the device furthermore comprises distributor means
designed to blow in the air at a higher velocity at the
top of the grate than at the bottom of the grate.

Blowing grate, in particular intended for use in the
method according to one of Claims 1-7, comprising
a multiplicity of vanes which extend horizontally and
are positioned with a spacing between them,
characterized in that

the vanes are substantially V-shaped in cross sec-
tion, the pointed side of the V shape facing towards
the blowing device.

Blowing grate according to Claim 9, characterized
in that the vertical spacing between adjacent vanes
at the top of the grate is smaller than at the bottom
of the grate.

Blowing grate according to Claim 10, characterized
in that the vertical spacing between adjacent vanes
gradually decreases along the grate from the bot-
tom upwards.

Blowing grate according to one of Claims 9-11,
characterized in that the V-shaped vanes are com-
posed of in each case two vane blades which can
pivot with respect to one another at the pointed-side
of the V shape.

Blowing grate according to Claim 12, characterized
in that in each case both vane blades of a vane are
arranged pivotably.

Blowing grate according to Claim 12 or 13, charac-
terized in that the top vane blades of each vane are
connected to a common top-blade actuating rod,
which extends substantially transversely with re-
spect to the longitudinal direction of the vanes, pref-
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erably via in each case a top-blade actuating arm;
and/or the bottom vane blades of each vane are
connected to a common bottom-blade actuating
rod, which extends substantially transversely with
respect to the longitudinal direction of the vanes,
preferably via in each case a bottom-blade actuat-
ing arm.

Blowing grate according to Claim 14, characterized
in that the top-blade actuating rod and the bottom-
blade actuating rod is a rod provided with an exter-
nal screw thread, on which for each top or bottom
vane blade there is a nut member connected to the
said respective vane blade, in such a manner that,
when the top-blade actuating rod or bottom-blade
actuating rod is turned, the nut members provided
thereon together move upwards or downwards
along the said respective actuating rod.

Blowing grate according to Claim 15, characterized
in that the nut members on the respective actuating
rod have the same screw thread as one another,
and in that the actuating rod is positioned at an an-
gle with respect to the plane enclosed by the longi-
tudinal directions of the vanes, in such a manner
that the actuating rod is closer to the said plane en-
closed by the longitudinal directions at the top of the
grate than at the bottom of the grate.
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