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(57) Abstract

A dual-channel mixing box (1) is arranged in series with other
such mixing boxes in order to regulate the temperature of the air in
one room each or in several rooms. Fach mixing box is provided
with supply pipes (3, 4) running through it, in which air of different
temperatutes flows. Each supply pipe is provided with a damper (5),
the dampers in a mixing box (1) being adjustable by means of a motor-
operated rod (6) so that when one damper is moved in closing direction,
the other damper is moved in opening direction, and vice versa. A
mixing chamber (11) for the air from both supply pipes is formed
between the supply pipes (3, 4). The mixing chamber is in controllable
communication with one or two outlet chambers (12) communicating
through pipes with the room(s) in which the temperature is © be
regulated via the mixing box in order to supply a mixture of air with the
desired temperature. The controllable connection between the mixing
chamber and each outlet chamber comprises a screw mechanism (9)
arranged in each supply pipe in order to clamp the supply pipe to form
a gap (10) between the chambers.
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Technical field:

The present invention relates to a mixing box for regulating the
temperature of an air stream, said box comprising a chamber having
dampers for mixing air of different temperatures. The air is supplied to
the mixing chamber from two tubular channels which supply air
streams with mutually different temperatures.

Background art:

Such dual-channel systems are known for mixing a cold and a warm
air stream, enabling quick and reliable temperature control. This is an
interesting possibility in order to lower the costs for installation and
energy in a ventilated building since il eliminates the need for pipe
systems for hot and cold water outside the machine room. Several
makes were on the market during the 70s and 80s and many systems
were installed.

However recent development has departed from this technology in
favour of water-borne heating and cooling, such as fan coil units or
cooling ceiling combined with radiators. One reason was that the
known mixing boxes entailed certain drawbacks, the dampers in the
mixing boxes having a tendency to.clog after some time in use, for
instance, and that overflow often resulted between the supply channels
so that the fundamental principle of the system entailing the supply of
air at different temperatures was disrupted. Another problem with the
known installations was that their mixing boxes require a considerable
amount of space and must be installed in each room to be ventilated.
The boxes also require pipes to be laid that take up relatively much
space.

Description of the invention:

In accordance with a first aspect of the present invention

there is provided a mixing box for regulating the

temperature of an air stream, said box comprising a chamber

having dampers for mixing air of different temperatures,

AMGHSYDNT I\ users\Speci\300 ~ 399\300 - 349\30841.dec
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said air being supplied from two tubular channels, each
supplying an air stream with mutually different
temperatures, characterized in that the tubular channels
pass through the mixing chamber, each channel being
provided with a damper, and the dampers being operable by
means of a control device so that when one damper is moved
in closing direction the other damper is moved in opening
direction, and vice versa, and in that the mixing chamber
is provided with one or more feed-out channels in order to
supply the temperature-regulated air mixture to one or more

rooms to bhe heated/cocoled.

By means of advantageous further developments of the mixing box in
accordance with the limitations defined in the dependent claims, a
dual-channel systemt has been developed that is simple to install both
in existing buildings and in new buildings, without major alterations
having to be made in each of the rooms where the temperature is to be
regulated by means of the ventilation air supplied.

According to one embodiment of the invention all the mixing

boxes form a

part of the main pipe for the air to be supplied, this main pipe with the
mixing boxes being placed in the ceiling of a corridor, for instance,
running beside the rooms to be heated/cooled, each of which need only
be provided with a ventilator of conventional type. Since the
dimensions of the mixing boxes do not deviate to any great extent from
what is required for the two air-supply channels of the main pipe, the
ceiling of the corridor need not be noticeably lowered.

The mixing box and the installation in accordance with a
preferred embodiment of the present invention can offer the
following advantages besides those mentioned above:

+  require little space

+  have no intersecting pipe ducts

+  the mixing box constitutes a part of the pipe system
+  require no pipes leading to and from

\WGHSYDNTI\users\Speci\300 - 399\300 - 349\30841.docc
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outlets can be applied at any point on the mixing box
*  the amount of air can be accurately regulated
«  different amounts of air can be supplied to different rooms

¢ the temperature can be accurately regulated, and
05 +  an unlimited number of mixing boxes can be connected in series

In accordance with a second aspect of the present
invention, there is provided a dual-channel installation
for controlling the temperature of an eir stream intended
for supply to various rooms by means of one or more mixing

10 boxes as claimed in any of the preceding claims,
characterized in that the mixing boxes are connected in
series to the tubular channels of the dual-channel

installation.

15 Description of preferred embodiment:
The advantages mentioned above and others will become evident from
the following more detailed description of the mixing box according to
the invention. The invention is illustrated by describing a preferred,
but not limiting, embodiment of the mixing box as shown in the
10 accompanying drawings in which

Figure 1 shows a basic diagram of a known installation for
temperature-regulated ventilation cof individual rooms in
a building,.
15 Figure 2 shows a basic diagram for a corresponding installation
designed with mixing boxes according to the present
invention,
.-_'.".'. Figure 3 shows in perspective a preferred embodiment of the
.',- mixing box according to the invention, and
',"."": 30 Figures 4-6 show different sections through the mixing box shown in
Figure 3.
Figure 1 reveals a known installation for ventilation and heating of
.‘--_:_:' individual rooms R in a building by mixing air of different
$i 3% temperatures. The example shown i§ an office or hospital building
' with a corridor C having a main pipe arranged in the ceiling,

\AGHSYDNTINusers\Speci\300 - 399\300 - 349\30841.doc
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comprising two tubular channels H and L. The parallel channels H, L
supply air in the same direction, channel H supplying air with higher
temperature than the air in channel L, for instance.

g5 Foreach roomR the tubular channels H, L are provided with a branch
B leading to a mixing box M located in the room R. The branch B thus
terminates in the known type of mixing box M, in which air from the
two tubular channels H, L is mixed in order to obtain the desired
temperature in the air A supplied to the room R. The room can be

7
1
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ventilated with the supply air A at the same time as the temperature is
regulated to warm the room in winter and cool it in summer.

As can be seen in Figure 1, the known installation requires a number of
mixing boxes and the pipe-laying is therefore relatively complicated
and space-consuming. There is also a tendency for overflow between
the tubular channels H and L due to the design of the known mixing
boxes M.

Figure 2 shows an equivalent building plan equipped with an
installation in accordance with the present invention, Just as in the
installation described above, the main pipe of the present installation
comprises two tubular channeis H, L for the supply of air of different
temperatures. In the installation according to the invention the
tubular channels H, L pass through mixing boxes 1 which are thus
arranged in series with each other. Each such mixing box 1 can supply
one or more rooms R with air A. As will be described in detaii below,
the mixing box 1 according to the invention can supply different
quantities of air to different rooms R.

Figure 2 shows variants of the mixing box 1 as examples of different
ways of supplying the rooms R with air A. The mixing box 1a thus
supplies three rooms Ri - Ry with air A. The rooms R; and R3 are
supplied with the same amount of air whereas the room R is supplied
with a different amount of air. The mixing box 1b supplies rooms R4
and Rs. Room Ry is supplied via two branch pipes due to its size. The
amounts of air supplied to rooms Ry and Rs may be different. Finally,
Figure 2 shows a mixing box 1c that supplies rooms R¢ - Ro. The
amount of air supplied to room Re may be set at a different value from
that supplied to the other rooms Ry - Rg.

The settings in mixing boxes la, 1b, 1¢ may be different for temperature
and air-quantity.
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A description of a preferred embodiment of the mixing box 1 according
to the invention follows, referring to Figures 3 - 6. Figure 3 shows the
mixing box 1 in perspective. It is clear that it is connected to the tubular
channels H, L, indicated by broken lines in the figure. These channels
H, L pass through the mixing box since they are connected to supply
pipes 3, 4, respectively. Two feed-out channels 13 lead from the mixing
box 1 and are intended for connection to air-supply devices in one or
more of the rooms (R in Figure 2) to be ventilated and temperature-
regulated.

Figure 4 shows a longitudinal section of the mixing box 1. The mixing
box 1 is made of sheet metal or some other suitable material, preferably
provided with thermal insulation2. The two supply pipes 3, 4
connected to the tubular channels H, L are provided with openings
cooperating with dampers 5. The damper openings communicate with
a part-chamber 11 (Figures 5 and 6) for mixing air of different
temperatures supplied from each of the supply pipes 3, 4 The part-
chamber 11, also termed the mixing chamber, is thus situated between
the two supply pipes 3, 4.

The dampers 5 can be regulated by means of an operating rod 6 running
parallel to the longitudinal direction of the supply pipes. Figure 4
shows the dampers 5 in one of two end positions in which one damper
(for supply pipe 3 with hotter air) is completely closed, whereas the
other damper (for supply pipe 4 for cooler air) is completely open. By
means of the operating rod 6 and damper mechanism 7 the dampers 5
can be caused to assume any desired intermediate position through to
the opposite end position in which the supply from pipe 3 is
completely open and the supply from pipe 4 is completely closed.

The operating rod 6 is thus displaceable with a longitudinal movement
as indicated by the double arrow P, This is achieved with the aid of a
damper motor 8, the control signals for the motor being obtained from
a thermostat (not shown) and/or other control device located in each
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room R. The motor 8 may alsc be governed by other contrel means
that may be arranged in a central station or a machine room.

Air from the supply pipes 3, 4 is thus mixed in the mixing chamber 11
5 so that it has a desired/set temperature. For feed-out via the channels

13, each supply pipe 3, 4 is influenced by a flow-regulating screw

mechanism 9 as illustrated in Figures 5 and 6. The screw mechanism

preferably comprises two counter-threaded screws journalled on the

outside of opposing surfaces on the mixing box 1, namely on the upper
10 side 14 and lower side 15 of the casing.

The screw mechanism 9 can be actuated by an adjustment motor 17.
This motor 17, which may be controlled by the above-mentioned
thermostats and/or other control means, compresses the supply pipes
15 3, 4 to form a gap 10 between the pipe 3 or 4 and the adjacent inner side
of the upper or lower sides 14 and 15 of the casing. ~Figure 5 shows this
gap 10 closed, whereas Figure 6 shows the gap 10 in partially open state
so that mixed air can flow from the mixing chamber 11 to the feed-out
chambers 12 communicating with said feed-out channels 13.
20
The feed-out channels 13 can be connected to the feed-out chambers 12
on the upper, lower and/or end sides 14, 15, 16, respectively, of the
mixing box 1. See also Figures 2 and 3.

25 The function of the dual-channel mixing box in an installation
according to the invention is thus to maintain the desired temperature
in each individual room R with a desired quantity of air per time unit.
This is achieved by operating the displaceable rod 6 and associated
damper mechanism 7 to alternately open or close the damper 5. The

30 damper motor 8 arranged outside the mixing box 1 is governed by a
thermostat located somewhere in the stream of mixed air with the task
of maintaining a constant temperature, for instance, in a room R. A
variable air flow in sequence with temperature control of the dampers
5 can be obtained by means of the motorised screw mechanism 9.

35
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The size of the mixing boxes 1 is determined by the dimension D of the
main channels H, L and supply pipes 3, 4, the dimension being chosen
taking into consideration the required air stream and selected velocity
of the air in the channels/pipes. A typical size is: 20 2D < 40 em.

An optional number of mixing boxes are placed in series along the two
channels H, L to ventilate rooms R in the vicinity. The tubular
channels H, L are supplied with a pressure control means at their
connection to the riser channels (not shown) from the machine room,
so that even at low pressure drop above them the dampers 5 of the
mixing boxes 1 will provide reliable temperature control. Typical
pressure drop: 50 <Ap <100 Pa, including connection channel 13 and
air supply device (not shown) in each room R to be
ventilated / heated/ cooled.

Although a preferred embodiment has been described above with
reference to the drawings, the invention shall not be deemed to be
limited thereby. Innumerable variations and modifications are feasible
without departing from the inventive concept. The damper
arrangement may be designed differently, for instance, the dampers 5
being arranged on the outside of the supply pipes 3, 4, the rod 6 being
replaced by a screw or other turning mechanism, and so on. The gap
openings 10 may also be replaced by other adjustable openings and/or
control means. The circular cross section shown for the supply pipes 3,
4 may be varied and the height h of the mixing box 1 may be less than
the diameter D of the supply pipes. The invention is thus not intended
to be limited to the examples offered above, but only by the definition
in the appended claims.
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CLAIMS

1. A mixing box for regulating the temperature of an air stream,
said box comprising a chamber having dampers  for mixing air
of different temperatures, said air being supplied from two tubular
channels , each supplying an air stream with mutually
different temperatures, characterize d in that the tubular
channels pass through the mixing chamber , each
channel being provided with a damper and the dampers being
operable by means of a contro! device so that when one damper is
moved in closing direction the other damper is moved in opening
direction, and vice versa, and in that the mixing chamber is
provided with one or more feed-out channels in order to
supply the temperature-regulated air mixture to one or more rooms to
be heated/ cooled.

2. Amixingboxasclaimedinclaiml,characterized in
that the control device comprises a motor-operated rod
running along the tubular channels , which is arranged via

damper mechanisms  to activate the dampers  arranged on the
channels , the motor being governed via a thermostat
arranged in the room and/or at a central point.

3. A mixing box as claimed in claim 1, c¢h aracterized by
connection openings arranged in opposite end walls of each of the
tubular channels , said channels being connected to supply pipes
arranged in the mixing chamber and running through said
chamber, the envelope surface of said pipes being provided with an
opening for cooperation with a damper
4, Amixingboxasclaimedinclaim3,characterized in
that the supply pipes have circular cross section and each
damper  has an arc shape corresponding thereto.
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5. A mixing box as claimed in any of the preceding claims,
characterized in that the openings of the tubular
channels/supply pipes provided with dampers are displaced in relation
to each other in the longitudinal direction of the channels/pipes

so that air from each channel/ pipe to be mixed in the chamber
is arranged to flow into this at substantially diametrically opposite ends
of the mixing chamber.

6. A mixing box as claimed in any of the preceding claims,
characterized in that the external dimensions of the
channels/ pipes are substantially equivalent to the inner
height  of the mixing chamber so that the mixing box is divided into
an inner part-chamber for air mixing situated between the tubular
channels/supply pipes , and outer part-chambers situated
between respective channel/pipe and the longitudinal side of the

mixing box.

7. A mixing box as claimed in claims 1 and 6,
characterized in that the feed-out channels lead from
one or both of the outer part-chambers

8. A mixing box as claimed in claim 6 or claim 7,
characterized by adjustment means for controlled
supply of air mixture from the inner part-chamber to one and/or

the other of the outer part-chambers

9. A mixing box as claimed in claim 8, characterized in
that the adjustment means comprises a screw mechanism

for each channel/pipe , actuatable from outside the mixing
box and arranged to run through the channel/pipe to raise it from

contact with the inner walls of the mixing box

10. A mixing box as claimed in claim 8 or claim 9,
characterized in that the screw mechanism comprises
two counter-threaded and cooperating pins pivotably journalled in the
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top and bottom walls (14, 15) of the mixing box (1) for adjustment of the
air-mixture supply between the inner (11) and outer (12) part-chambers
by dlamping together the relevant channel/ pipe (3, 4).

11. A mixing box as claimed in any of the preceding claims 8-10,
characterized in that the adjustment member (9) is spaced
from the damper (5) in the relevant channel/ pipe (3, 4).

12. A mixing box as claimed in any of claims 8-11,
char'acterized in that each adjustment member (9) can be
actuated by means of an auxiliary motor (17) activated by a circuit

breaker and/or thermostat.

13 Dual-channel installation for controlling the temperature of
an air stream intended for supply to various rooms by means of one or
more mixing boxes (1) as claimed in any of the preceding claims,
characterized in that the mixing boxes (1) are connected in
series to the tubular channels (H, L) of the dual-channe! installation.

14. Installation as claimed in claim 13, characterized in
that at their connection to the risers from a central station, the
tubular channels (H, L) are provided with a pressure control device so
that the dampers (5) in each mixing box (1) will provide reliable
temperature control even if the pressure drop above them is low.

15. Installation as claimed in claim 13 or claim 14,
characterized in that the motor (8) controiling the dampers
(5) and/or the auxiliary motor (17) for adjusting the adjustment
member (9) can be actuated depending on local thermostats in each
room and/or by control elements arrapged in a machine rgom.

\GHSYDNT 1\users\Speci\300 - 399\300 - 349\30841.doc
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16. A mixing box for regulating the temperature of an
air stream substantially as herein described with reference

to the accompanying drawings in figures 2 - 6.

17. A dual-channel installation for controlling the

temperature of an air stream substantially as herein

described with reference to the accompanying drawings in

figures 2 - 6.

Dated this 29th day of March 1999

Air Innovation Sweden AB

By their Patent Attorneys
GRIFFITH HACK
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