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Description

[0001] The invention relates to a heating device for
heating a space, for instance a house, which device
Similar to NL-A-9 101 963, comprises:

a burner with a burner head;

afirst heat exchanger of the gas-gas type with a first
passage and a second passage thermally coupled
thereto, which first passage is connectable to a feed
for outside air for supplying fresh outside air to the
burner, and which second passage is connectable
to a feed for return air from said space for discharg-
ing said return air to a discharge to the outside;

a second heat exchanger of the gas-gas type with
a first passage and a second passage thermally
coupled thereto; and

which first passage connects with its inlet to the out-
let of the first passage of the first heat exchanger
and connects with its outlet to a discharge for heat-
ed air to said space;

the outlet of which first passage also connects to
the burner for supplying combustion air thereto;
the discharge of which burner connects to the inlet
of the second passage;

the outlets of which second passages jointly con-
nect onto the discharge;

fan means for maintaining at least the air flow
through the burner.

[0002] It is an object of the invention to embody a
known heating device of this type such that it is capable
of fulfilling a plurality of functions with simple means.
[0003] With aview to this objective, the heating device
according to the invention is characterized by a bypass
connected between the feed and discharge for direct
through-feed of a flow of outside air to the discharge, in
which bypass is accommodated a valve adjustable by
central control means, and by a valve placed between
the outlet of the first passage and the inlet of the first
passage which is adjustable by the central control
means.

[0004] The heating device according to the invention
thus provides the option of admitting outside air directly
into the relevant space via said bypass. This is particu-
larly important if the outside air is cooler than the air
presentin the space. The space can then be cooled and
ventilated directly by admitting the cool outside air. This
operational mode can be set for instance at night. The
central control means can be adapted to perform the
switch-over in question automatically, depending on the
relevant temperatures and the adjustment by an oper-
ating person.

[0005] A specific embodiment has the special feature
that a condensation discharge connects onto the sec-
ond heat exchanger. This option relates to the per se
known high efficiency boilers.

[0006] As described above, selective opening and
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closing of the bypass provides the option of for instance
cooling the space with relatively cool outside air. Alter-
natively or in combination therewith, the heating device
can be embodied such that a feed for metered dispens-
ing of water is added to the first passage of the second
heat exchanger, which water can evaporate in the pass-
ing air flow and can thus cool this air flow. This embod-
iment has the further advantage that moisture is added
to the passing air flow, which increases the relative hu-
midity of the air in the relevant space.

[0007] A further variant has the special feature that a
third heat exchanger through which water can flow is
placed between the burner head and the second pas-
sage. The water flowing through this heat exchanger
can be used for directly drawing off hot tap water or us-
ing hot water in other manner.

[0008] The heating device can further be embodied
such that freezing up of the first heat exchanger at ex-
tremely low outside temperatures is prevented. In this
respect the heating device can advantageously be em-
bodied such that the third heat exchanger is connected
to a fourth heat exchanger thermally coupled to the first
heat exchanger for heating thereof.

[0009] As already discussed above, a third heat ex-
changer can be placed between the burner head and
the second passage. This variant can be particularly
embodied such that the third heat exchanger is connect-
ed to hot water provisions such as a hot water tank, op-
tionally via afifth heat exchanger, a hot tap water conduit
or the like.

[0010] A preferably exchangeable filter can be ar-
ranged in the feed for outside air and/or the feed of re-
turn air to the device. The filter of the return air can be
of importance in protecting the device against dust ac-
cumulations and the like. The filter for the fresh outside
air can be important for similar reasons, particularly in
the case where allowance must be made for somewhat
contaminated air. Exchangeable filters are generally
known and may for instance comprise replaceable po-
rous structures which are readily removed and re-
placed.

[0011] A specific embodiment has the special feature
that the fan means comprise a fan accommodated in the
discharge. Because this fan is connected in suction ar-
rangement to the device, a possible leakage in this de-
vice, particularly in the heat exchangers, cannot result
in combustion gases from the heating device or contam-
inated air from the space being fed back to this space.
[0012] The device can further have the special feature
that the fan means comprise a fan accommodated in the
feed. For the reason described above it is recommend-
ed that, in the case of a combination of an inlet fan and
an outlet fan, the outlet fan causes a suction which is
stronger than the pressing action of the inlet ventilator.
Also ensured in this case is that there is no danger of
the described feedback of undesired gases to the
space.

[0013] A specific embodiment has the special feature
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that the central control means are adapted to adjust the
valves in at least more or less mutually complementary
manner. with such an adjustment and under the influ-
ence of the program control by the central control means
an optimum balance can be found between the heating
of the air supplied by the device to the space and the
supply of fresh outside air to this space.

[0014] A further embodiment has the special feature
that the central control means are also adapted to adjust
the capacity of the burner by means of an adjustable
valve and the central control means are also adapted
and connected to adjust the valve subject also to said
burner capacity.

[0015] In addition, the central control means can gen-
erally adjust said valves in mutual positions such that,
taking into account the capacity of the burner, the at-
tempted objectives of the central control means are si-
multaneously realized as well as possible.

[0016] The invention will now be elucidated with ref-
erence to the annexed drawings. Herein:

figure 1 shows a partly broken-away and highly
schematic view of a device according to the inven-
tion; and

figure 2 shows a block diagram of the central control
means.

[0017] The figures show a heating device 14 for heat-
ing a space which is indicated symbolically with the air
flow 31. This space can be for instance a house. The
device comprises a burner 19 with a burner head 24.
This burner head is received in a housing. The device
further comprises a first heat exchanger 1 of the gas-
gas type with a first passage 15 and a second passage
16 thermally coupled thereto. The first passage 15 is
connectable to a feed 20 for outside air for supplying
fresh outside air 7a to burner 19. The second passage
16 is connectable to a feed 21 for return air 6 from said
space 31 for discharging said return air 6 to a discharge
22 to the ambient. The device further comprises a sec-
ond heat exchanger 2 of the gas type with a first passage
17 and a second passage 18 thermally coupled thereto.
It is noted that both heat exchangers can be of any suit-
able type. It will be apparent that the second heat ex-
changer must be suitable for withstanding the very high
temperatures of the hot combustion gases coming from
burner 19. The first passage 17 connects with its inlet
onto the outlet of the first passage 15 of the first heat
exchanger 1 and connects with its outlet onto a dis-
charge 23 for heated air 30 to the space 31. The outlet
of the first passage 15 also connects onto burner 19 for
supplying combustion air 7a to this burner 19. Discharge
24 of burner 19 connects onto the inlet of the second
passage 18. The outlets of said second passages con-
nect jointly onto discharge 22. Device 14 further com-
prises fan means 11, 12 for maintaining the air flow 7a
through burner 19 and the air flow through space 31
which is designated symbolically in the drawing and
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forms the coupling between the flow of heated air 30
and the flow of return air 6.

[0018] The device according to the invention further
comprises a bypass 24 connected between feed 20 and
discharge 23 for direct through-feed of a flow 7c¢ of out-
side air to discharge 23, in which bypass 24 is accom-
modated a valve 4 adjustable by central control means
33 (see figure 2) and a valve 5 placed between the outlet
of the first passage 15 and the inlet of the first passage
17 and adjustable by central control means 33.

[0019] Itis noted that for the sake of the transparency
of figure 1 the central control means 33 are not shown.
By way of example however, figure 2 clearly shows
which components of figure 1 can be controlled by cen-
tral control means 33.

[0020] In the shown embodiment a condensation dis-
charge 25 connects onto the second heat exchanger 2.
[0021] Inthis embodimentthe feed 26 for metered dis-
pensing of water is added to the first passage 17 of the
second heat exchanger 2, which water can evaporate
in the passing air flow 7b and can thus cool and moisten
this air flow 7b.

[0022] In the drawn embodiment the heating device
14 is further embodied such that a third heat exchanger
27 through which water can flow is placed between
burner head 24 and the second passage 18. In this em-
bodiment this heat exchanger can comprise a spirally
wound copper tube which is provided for instance with
pressed-on fins.

[0023] In order to prevent freezing of the first heat ex-
changer 1 at extremely low outside temperatures, the
third heat exchanger 27 is connected in the drawn em-
bodiment to a fourth heat exchanger 13 thermally cou-
pled to the first heat exchanger 1 for heating thereof.
The two said heat exchangers are mutually connected
for this purpose with respectively a feed conduit 42 and
areturn conduit43. A pump 34 is arranged in return con-
duit 43.

[0024] The third heat exchanger 27 is connected to
hot water provisions. As shown, these hot water provi-
sions comprise a hot water tank 28 in which is arranged
a fifth heat exchanger 8. Hot water flows herethrough
by means of a pump 40 to heat water 41 present in tank
28. Tank 28 is connected to the water main 36. The hot
water discharge from tank 28 is designated with 38. The
third heat exchanger 27 is further connected to a direct
hot tap water conduit 29. The outlet thereof is designat-
ed with 37. The entry side of the third heat exchanger
27 is likewise connected to water main 36.

[0025] Afilteris arranged in both feed 20 and feed 21.
These filters are designated 10 and 9 respectively. The
filters are of replaceable type.

[0026] A suction fan 12 is received in discharge 22,
while a pressing fan 11 is placed in the feed 20 for out-
side air.

[0027] Central control means 33 are for instance
adapted to adjust valves 4 and 5 in at least more or less
mutually complementary manner.
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[0028] Central control means 33 are also adapted in
this embodiment to adjust the capacity of burner 19 by
means of an adjustable valve 32 which is accommodat-
ed in the conduit between gas connection 35 and burner
head 34. Central control means 33 are also adapted and
connected to adjust valve 5 subject also to said burner
capacity.

[0029] Figure 2 shows by way of example which com-
ponents in the device of figure 1 can be controlled by
central control means 33, for instance a microprocessor.
In this embodiment these components are the valves 4,
5, 32, fans 11, 12, pumps 34 and 40 and water feed 26.
The multiple input 39 of the central control means can
receive input signals from inter alia a control panel with
which the user can adjust the device as required, a ther-
mostat with temperature sensor, a time switch, an out-
door temperature sensor, external programming
means, temperature sensors in the diverse air and water
conduits, the water storage tank 28 and so on.

[0030] 5 It will be apparent that the heating device ac-
cording to the invention is a very high-quality device
which combines a high degree of technical flexibility and
multi-functionality with an essentially simple structure.

Claims

1. A heating device (14) for heating a space (31), for
instance a house, which device comprises:

a burner (19) with a burner head (24) ;

a first heat exchanger (1) of the gas-gas type
with a first passage (15) and a second passage
(16) thermally coupled thereto, which first pas-
sage (15) is connectable to a feed (20) for out-
side air (7) for supplying fresh outside air (7a)
to the burner (19), and which second passage
(16) is connectable to a feed (21) for return air
(6) from said space (31) for discharging said re-
turn air (6) to a discharge (22) to the outside;
a second heat exchanger (2) of the gas-gas
type with afirst passage (17) and a second pas-
sage (18) thermally coupled thereto;

which first passage (17) connects with its inlet
to the outlet of the first passage (15) of the first
heat exchanger (1) and connects with its outlet
to a discharge (23) for heated air (30) to said
space (31);

the outlet of which first passage (15) also con-
nects to the burner (15) for supplying combus-
tion air (7a) thereto;

the discharge (24) of which burner (19) con-
nects to the inlet of the second passage (18);
the outlets of which second passages (16 and
18) jointly connect onto the discharge (22); and
fan means (11, 12) for maintaining at least the
air flow (7a) through the burner (19);

10

15

20

25

30

35

40

45

50

55

10.

1.

characterized by

a bypass (24) connected between the feed (20)
and the discharge (23) for direct through-feed
of aflow (7c) of outside air to the discharge (23),
in which bypass (24) is accommodated a valve
(4) adjustable by central control means (33);
and

a valve (5) placed between the outlet of the first
passage (15) of the first heat exchanger and
the inlet of the first passage (17) of the second
heat exchanger which is adjustable by the cen-
tral control means (33).

Heating device as claimed in claim 1, wherein a
condensation discharge (25) connects onto the
second heat exchanger (2).

Heating device as claimed in claim 1, wherein a
feed (26) for metered dispensing of water is added
to the first passage (17) of the second heat ex-
changer (2), which water can evaporate in the pass-
ing air flow (7b) and can thus cool this air flow (7b).

Heating device as claimed in claim 1, wherein a
third heat exchanger (27) through which water can
flow is placed between the burner head (24) and the
second passage (18).

Heating device as claimed in claim 4, wherein the
third heat exchanger (27) is connected to a fourth
heat exchanger (13) thermally coupled to the first
heat exchanger (1) for heating thereof.

Heating device as claimed in claim 4, wherein the
third heat exchanger (27) is connected to hot water
provisions such as a hot water tank (28), optionally
via a fifth heat exchanger (8), a hot tap water conduit
(29) or the like.

Heating device as claimed in claim 1, comprising a
filter (10) arranged in the feed (20).

Heating device as claimed in claim 1, comprising a
filter (9) arranged in the feed (21).

Heating device as claimed in claim 1, wherein the
fan means comprise a fan (12) accommodated in
the discharge (22).

Heating device as claimed in claim 1, wherein the
fan means comprise a fan (11) accommodated in
the feed (20).

Heating device as claimed in claim 1, wherein the
central control means (33) are adapted to adjust the
valves (4 and 5) in at least more or less mutually
complementary manner.
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12. Heating device as claimed in claim 1, wherein the

central control means (33) are also adapted to ad-
just the capacity of the burner (19) by means of an
adjustable valve (32) and the central control means
(33) are also adapted and connected to adjust the
valve (5) subject also to said burner capacity.

Patentanspriiche

Heizungsvorrichtung (14) zum Heizen eines Rau-
mes (31), z.B. eines Hauses, wobei die Vorrichtung
aufweist:

einen Brenner (19) mit einem Brennerkopf (24);
einen ersten Warmetauscher (1) vom Gas-
Gas-Typ mit einem ersten Durchgang (15) und
einem zweiten Durchgang (16), die thermisch
damit verbunden sind, wobei der erste Durch-
gang (15) mit einer Zuflihrung (20) fir AuRen-
luft (7) zum Liefern von frischer AuBenluft (7a)
zu dem Brenner (15) verbindbar ist, und wobei
der zweite Durchgang (16) mit einer Zufiihrung
(21) fur Ruckstromluft (6) von dem Raum (31)
zum AusstoRBen der Rickstromluft zu einer
Ausgabe (22) zu der AuRenseite verbindbar ist;
einen zweiten Warmetauscher (2) vom Gas-
Gas-Typ mit einem ersten Durchgang (17) und
einem zweiten Durchgang (18), die thermisch
damit verbunden sind;

wobei der erste Durchgang (17) mit seinem Einlass
mit dem Auslass des ersten Durchganges (15) des
ersten Warmetauschers (1) verbunden ist und mit
seinem Auslass mit einer Ausgabe (23) fir erwarm-
te Luft (30) fur den Raum (31) verbunden ist;

der Auslass des ersten Durchganges (15) auch mit
dem Brenner (19) zum Liefern von Verbrennungs-
luft (7a) dazu verbunden ist;

die Ausgabe (24) des Brenners (19) mit dem Ein-
lass des zweiten Durchganges (18) verbunden ist;
die Auslasse der zweiten Durchgénge (16 und 18)
gemeinsam mit der Ausgabe (22) verbunden sind;
und

einem Ventilatormittel (11, 12) zum Aufrechterhal-
ten des Luftstromes (7a) durch den Brenner (19);
gekennzeichnet durch

eine Umgehung (24), die mit der Zufiihrung (20)
und der Ausgabe (23) zum direkten Durchfiihren ei-
nes Stromes (7c) von Auf3enluft zu der Ausgabe
(23) verbunden ist, wobei in der Umgehung (24) ein
Ventil (4) aufgenommen ist, das durch ein zentrales
Steuermittel (33) einstellbar ist; und

ein Ventil (5), das zwischen den Auslass des ersten
Durchganges (15) des ersten Warmetauschers und
den Einlass des ersten Durchganges (17) des zwei-
ten Durchganges plaziert ist, das durch das zen-
trale Steuermittel (33) einstellbar ist.
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2,

10.

1.

12.

Heizungsvorrichtung nach Anspruch 1, bei der eine
Kondensationsausgabe (25) mit dem zweiten War-
metauscher (2) verbunden ist.

Heizungsvorrichtung nach Anspruch 1, bei der eine
Zuflihrung (26) zum abgemessenen Vorsehen von
Wasser zu dem ersten Durchgang (17) des zweiten
Warmetauschers (2) zugefigt ist,

wobei das Wasser in den vorbeigehenden Luft-
strom (7b) verdampfen kann und somit diesen Luft-
strom (7b) kihlen kann.

Heizungsvorrichtung nach Anspruch 1, bei der ein
dritter Warmetauscher (27), durch den Wasser flie-
3en kann, zwischen dem Brennerkopf (24) und dem
zweiten Durchgang (18) plaziert ist.

Heizungsvorrichtung nach Anspruch 4, bei der der
dritte Warmetauscher (27) mit einem vierten War-
metauscher (13), der thermisch mit dem ersten
Waérmetauscher (1) verbunden ist, zum Heizen des-
selben verbunden ist.

Heizungsvorrichtung nach Anspruch 4, bei der der
dritte Warmetauscher (27) mit HeiBwasserquellen
wie ein HeiRwassertank (18) optional Uber einen
funften Warmetauscher (8), eine Wasserleitung
(29) warmen Wassers oder Ahnlichem verbunden
ist.

Heizungsvorrichtung nach Anspruch 1, mit einem
in der Zufiihrung (20) angeordneten Filter (10).

Heizungsvorrichtung nach Anspruch 1, mit einem
in der Zufliihrung (21) angeordneten Filter (9).

Heizungsvorrichtung nach Anspruch 1, bei der das
Ventilatormittel einen in der Ausgabe (22) aufge-
nommenen Ventilator (12) aufweist.

Heizungsvorrichtung nach Anspruch 1, bei der das
Ventilatormittel einen in der Zufihrung (20) aufge-
nommenen Ventilator (11) aufweist.

Heizungsvorrichtung nach Anspruch 1, bei der das
zentrale Steuermittel (33) zum Einstellen der Ven-
tile (4 und 5) in mindestens mehr oder weniger ge-
genseitiger komplementarer Weise ausgelegt ist.

Heizungsvorrichtung nach Anspruch 1, bei der das
zentrale Steuermittel (33) auch zum Einstellen der
Kapazitat des Brenners (19) mittels eines einstell-
baren Ventiles (32) ausgelegt ist und das zentrale
Steuermittel (33) auch zum Einstellen des Ventiles
(5) ausgelegt und damit verbunden ist, wobei es
auch der Brennerkapazitat unterworfen ist.
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Revendications

Dispositif de chauffage (14) permettant de chauffer
un espace (31), par exemple une maison, lequel
dispositif comprend :

un brdleur (19) avec une téte de brileur (24) ;
un premier échangeur de chaleur (1) du type
gaz-gaz avec un premier passage (15) etun se-
cond passage (16) couplés thermiquement a
celui-ci, lequel premier passage (15) peut étre
relié a un dispositif d'alimentation (20) pour I'air
extérieur (7) pour fournir I'air frais extérieur (7a)
au brdleur (19), et lequel second passage (16)
est relié a un dispositif d'alimentation (21) pour
I'air de retour (6) dudit espace (31) pour déchar-
ger ledit air de retour (6) vers un refoulement
(22) donnant vers I'extérieur ;

un deuxiéme échangeur de chaleur (2) du type
gaz-gaz avec un premier passage (17) etun se-
cond passage (18) couplés thermiquement a
celui-ci ;

lequel premier passage (17) relie par son orifice
d'entrée a l'orifice de sortie du premier passage
(15) du premier échangeur de chaleur (1) et re-
lie par son orifice de sortie a un refoulement
(23) pour I'air chauffé (30) audit espace (31);
I'orifice de sortie duquel premier passage (15)
relie aussi au brdleur (15) pour y assurer la
combustion d'air (7a) ;

le refoulement (24) duquel brdleur (19) relie a
I'orifice d'entrée du second passage (18) ;

les orifices de sortie desquels seconds passa-
ges (16 et 18) relient conjointement au refoule-
ment (22) ; et

des moyens de ventilation (11, 12) pour main-
tenir au moins le flux d'air (7a) a travers le br(-
leur (19) ;

caractérisé par:

un dispositif de dérivation (24) relié entre le dis-
positif d'alimentation (20) et le refoulement (23)
pour un passage en continu direct d'un flux (7¢)
d'air extérieur vers le refoulement (23), dans le-
quel dispositif de dérivation (24) est logé un cla-
pet (4) réglable par des moyens de commande
centrale (33) ; et

un clapet (5) placé entre I'orifice de sortie du
premier passage du premier échangeur de
chaleur (15) et I'orifice d'entrée du premier pas-
sage (17) du deuxieme échangeur de chaleur
qui est réglable par les moyens de commande
centrale (33).

2. Dispositif de chauffage selon la revendication 1,

dans lequel un refoulement de la condensation (25)
relie au deuxiéme échangeur de chaleur (2).
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3.

10.

1.

12.

Dispositif de chauffage selon la revendication 1,
dans lequel un dispositif d'alimentation (26) pour un
débit dosé d'eau est ajouté au premier passage (17)
du deuxiéme échangeur de chaleur (2), laquelle
eau peut s'évaporer dans le flux d'air (7b) passant
et peut ainsi refroidir ce flux d'air (7b).

Dispositif de chauffage selon la revendication 1,
dans lequel un troisieme échangeur de chaleur
(27), a travers lequel I'eau peut s'écouler, est placé
entre la téte du brdleur (24) et le second passage
(18).

Dispositif de chauffage selon la revendication 4,
dans lequel le troisiéeme échangeur de chaleur (27)
est relié a un quatriéme échangeur de chaleur (13)
thermiquement couplé au premier échangeur de
chaleur (1) pour chauffer celui-ci.

Dispositif de chauffage selon la revendication 4,
dans lequel le troisieme échangeur de chaleur (27)
est relié aux dispositifs d'alimentation en eau chau-
de, tels qu'un réservoir d'eau chaude (28), en option
via un cinquiéme échangeur de chaleur (8), un con-
duit (29) d'eau chaude du robinet ou analogue.

Dispositif de chauffage selon la revendication 1,
comprenant un filtre (10) disposé dans le dispositif
d'alimentation (20).

Dispositif de chauffage selon la revendication 1,
comprenant un filtre (9) disposé dans le dispositif
d'alimentation (21).

Dispositif de chauffage selon la revendication 1,
dans lequel le moyen de ventilation comprend un
ventilateur (12) logé dans le refoulement (22).

Dispositif de chauffage selon la revendication 1,
dans lequel le moyen de ventilation comprend un
ventilateur (11) logé dans le dispositif d'alimentation
(20).

Dispositif de chauffage selon la revendication 1,
dans lequel les moyens de commande centrale (33)
sont adaptés pour régler les clapets (4 et 5) d'une
maniéere plus ou moins mutuellement complémen-
taire.

Dispositif de chauffage selon la revendication 1,
dans lequel les moyens de commande centrale (33)
sont aussi adaptés pour régler la capacité du bra-
leur (19) au moyen d'un clapet réglable (32) et les
moyens de commande centrale (33) sont aussi
adaptés et reliés pour régler le clapet (5) soumis
aussi a ladite capacité du brdleur.
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