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t he convection shaft or fall shaft by its gravity and then fl ows and

spread§‘| to the roomat the lower end of the fall shaft with little
turbul ence. Such silent ventilation has

io0 Furthermore, the invention relates to a device for the gravity

cooling of rooms by means of at least one heat exchanger which
can be operated with a coolant, this being located in the vicin-
ity of the inlet of a flow duct serving as a fall shaft for the
cool room air.
15
In particular, a method of the type described above is known
from EP 0 308 856 Al, for example. The air-conditioning method
described there is also known as gravity room-cooling or silent
cooling. Gravity room-cooling is performed via the location of a
20 heat exchanger at room height, which is operated with cool water
or another coolant. The heat exchanger is located at the end of
a convection shaft of room height, into which the cool air gen-
erated by the heat exchanger falls. Owing to the difference in
specific weight of the cool air, this is directed downwards
25 through the convection shaft or fall shaft by its gravity and
then flows and spreads into the room at the lower end of the
fall shaft with little turbulence. Such silent ventilation has
the advantage that no energy whatsoever is consumed by fans, as
the room air is exclusively circulated by the difference in
30 specific weight between cold and warm air. The warm air rises,
while the cool air flows downwards. A further advantage is that
air can be simultaneously fed in from outside. Silent ventila-
tior is extraordinarily cheap, comfortable owing to its low
- turbulence and, above all, silent owing to the absence of fans.
35
The known devices for gravity room-cooling are operated using
heat exchangers whose surface temperature does not drop below
the dew-point temperature of the room to be cooled. On the one



t he*advant age that no energy whatsoever is consuned by fans, as the room
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However, in warmer and more humid latitudes,  for example in
tropical and subtropical regions, much higher temperatures and a
higher atmospheric humidity prevail, meaning that the known
methods and devices for gravity cooling do not offer sufficient
15 cooling capacity and, above all, do not generate the desired
comfortable room climate. Above all, the high atmospheric humid-
ity is perceived as particularly uncomfortable, as a high rela-
tive atmospheric humidity displays a low vapouf pressure gradi-
ent in comparison with saturated air. The human body’s possibil-
20 ity of giving off heat by means of perspiration - i.e. via water
evaporation - is thus limited at high humidity levels owing to
the low vapour pressure gradient. This is uncomfortable wherever
the ambient temperature approacheé that of the body, meaning
that the human body can no longer dissipate the heat generated
25 in it by metabolism by means of convection.

The task of the invention is thus to provide a method and a

device for cooling rooms of the type mentioned at the start;

with which a pleasant room climate can be generated even in
30 warmer and more humid latitudes.

The task is solved, on the one hand, by a method of the type

mentioned at the start, which is characterised in that the hot

air is cooled to below the dew point and that the cool air is
35 reheated before or upon entry into the room to be cooled.

Cooling the room air to below the room-air dew point increases
the otherwise undesirable formation of condensate, meaning that
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hum dity prevail, neaning that the known methods and devices for gravity
cooling do not offer sufficient 15 ooling capacity and, above all, do
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t10 be doolssheated before or upon entering the room to be cooled. The
invention thus caters to the comfort of dry air, as well as the

comfort of small temperature differences in the room.

The cool air is preferably reheated by admixing hot air. The hot

15 ailr can, for example, be taken from the cushion of air on the
ceiling of the room to be cooled. If this is admixed to the cold
air directly below the cold-air outlet from a heat exchanger,
for example, this has the advantage that the temperature only
falls below dew point locally, i.e. in the wvicinity of the heat

20 exchanger, meaning that no condensation water can form on
indirectly cooled surfaces.

The hot air is expediently admixed by sucking in secondary air
with the cold-air flow. In this context, the convection flow of
25 the cold air is used in an advantageous manner to draw in this
uncooled, hot secondary air. A mixed temperature in the comfort-

able range can then arise between the cold air and hot air.

One version of the method according to the invention envisages
30 that the cold air is reheated by means of a heated heat ex-
changer. This type of-air—conditioning has the advantage that
the throughput capacity.of the air circulation generated by con-

vection is not impaired by bypass openings.

35 A particularly advantageous version of this method envisages
that the waste heat of a refrigeration unit for generating the
cold-air flow is used to heat the heat exchanger. For example,
the waste heat of a centrally located refrigeration unit which



Cooling the roomair to below the roomair dew point increases the

therw se undesirable formation of condensate, meaning that 3
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10
In this context, the ratio of diverted air to cool air which
completely flows through the flow duct can be adjustable. Above
all, this has the advantage that the vertical temperature
difference in the room is reduced. By absorbing hot room air

15 outside the flow duct and sinking, the diverted cold air causes
the temperature on the room side to decline, resulting in the
reduction of large temperature differences in the zone occupied
by persons without the cooling capacity being impaired as a
result. .

20
Furthermore, the task described at the start is solved by a
device for the gravity cooling of rooms, particularly for
implementing the method according to the invention, with at
least one heat exchanger which can be operated with a-cpolant,

25 this being located in the vicinity of the inlet of a flow duct
serving as a fall shaft for the cool room air, characterised in
that means for reheating the air cooled in the heat exchanger

are provided.

30 At least one bypass, preferably adjustable, for admixing hot
secondary air into the cold-air flow can be provided as a means

of reheating the air cooled in the heat exchanger.

To this end, an operable bypass flap is expediently provided in
35 the flow duct below the cold-air inlet. When the flap is open,
hot room air is entrained below the cold-air inlet into the flow

duct owing to the convection generated.
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20¢ exchanger, neaning that no condensation water can formon
|nd|rectly cool ed surfaces. The hot air is expediently adm xed by sucking
in secondary air with the cold-air flow. In this context, the convection
fl ow of 25 the cold air is used in an advantageous manner to draw in
thi s uncool ed, hot secondary air. A ni%ed tenperature in the confort- able
range can then arise between the cold air and hot air. One version of the
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dividing flap can be fitted in such a manner that between 0 and
10 100% of the cold-air flow can be prematurely diverted out of the

flow duct.

According to a preferred version of the invention, it is envis-

_ aged that the heat exchanger extends vertically in the upper

15 section of the flow duct, dividing this into an exchanger sec-

tion and a bypass duct, and that a control flap is provided, by

means of which the air inlet into the heat exchanger or through

the bypass can be controlled. In this case, only part of the hot

air from the ceiling cushion of the room passes through the heat

20 exchanger, while the rest is diverted past the heat exchanger by
the convection of the cold-air flow.

Alternatively, at least a second heat exchanger for reheating
the air cooled by the first heat exchanger can be provided, this
25 preferably being located on the outlet side of the flow duct.

It is particularly favourable in terms of energy if the second
heat exchanger is operated with the waste heat of the refrig-

eration unit.

30
In another device according to the invention, it is envisaged
that the flow duct is formed by telescopic elements arranged in
moveable fashion relative to one another and forming openings
between them to draw in secondary air. Such a telescopic flow
35 duct is used in freely suspended gravity cooling devices in

television studios, for example, where the heat exchanger is
suspended in the hot-air area and the flow duct is also freely
suspended in the room, but may not appear in the television



I sitng section of Claiml is characterised in that the hot air is cooled to
bel ow the dew point and that an adjustable partial flow of the cool air is
prerraturely diverted fromthe flow duct and fed into the roomair at an

el evated point. 10 In this context, ratio of diverted air to cool air
whi ch conpletely flows through the ro§/ duct can be adjustable. Above all,
this has the advantage that the vertical tenperature difference in the room
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exchanger are provided. 30 At | east one bypass, preferably adjustable,
for adm xi ng hot
Alternatively to the solutions described above, it can be envis-

10 aged that the pipes of the heat exchanger are set a great dis-
tance apart in order to increase the natural bypass effect in a
device pursuant to the characterising section of Claim 8. The
effect that only part of the hot air passing through the heat
exchanger comes into contact with the exchanger surface is

15 referred to as the natural bypass effect. This air which is
cooling down entrains hot air and mixes with this. The larger
the gap selected between the heat exchanger pipes, or the
smaller the heat exchanger surface in relation to the cooler
opening area, the larger the natural bypass factor, i.e. despite

20 major condensate formation in the heat exchanger and the conse-~
quent dehumidification of the air, no very great temperature

difference prevails in the room to be cooled.

The invention is described below on the basis of several practi-

25 cal examples illustrated in the drawings.

The drawings show the following:

Fig. 1 a simple configuration of the device according to the
30 invention,
Fig. 2 a configuration of the cooling device according to the

invention with an adjustable bypass flap,

35 Fig. 3 a configuration of the device with a flow divider
which is designed as a dividing flap articulated on
the flow duct, '
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secondary air into the cold-air flow can be provided as a neans of
reheating the air cooled in the heat exchanger. To this end, an operable
bypass flap is expediently provided in 35 the fl ow duct bel ow the
cold-air inlet. Wen the flap is open, ;hot roomair is entrained bel ow the
cold-air inlet into the flow duct omﬁng to the convection generated. 5
Al ternatively, ‘an adjustable flow divider can be proved in the vicinity of

the colgig.al Nl eb 1Relles AN IIEL oM Ll et Rl 42ER! PALLcOha! feat

col d-air flow can be prenatu y divert out of the ow duct .
exampl e, the fl owe¥che@erean be designed as a dividing flap artlculated
downstreamon the flow duct in swivelling fashion, with which the flow duct

can be gpene In_t ontext, the.dividi fla can be fitted such a
can be goened. nalBheseant exlec e, dluldiog Lhan cop belILLsg b 54l
prémat urely di ver the dntrentibhewlithwaduspenAcoprfiiog ducia qur ef€lY eshaft si on
of the invention, _il; 1S envis- aged that the heat exchanger extends

vertically in the upper 15 section of the flow duct, dividing this into
an exchanger sec-

Fig. 6 a configuration of the device according to the inven-
tion with a heat exchanger located in the flow duct.
10
The drawings only give a rough schematic representation of the
gravity cooling device acéording to the invention.

As shown in Figs. 1 and 2, in particular, the device according
15 to the invention essentially consists of a cooling unit referred
to as 1, which is located at the upper end of a room-high flow
duct 2 designed as a fall shaft. In the practical example shown,
flow duct 2 is represented in simplified fashion as a duct with
a rectangular cross-section. However, it can also display dif-
20 ferent cross-sections and shapes. The overall gravity cooling
system according to the invention can be designed as a cooling
wall, or also as a cupboard unit, partition wall, free-standing
cooling shaft or the like. Cooling unit 1 essentially consists
of heat exchanger 3, a condensate collecting tray 4 and a con-
25 densate drain 5. Heat exchanger 3 is connected to permanently
installed feed and return pipes 6 and 7 of a central refriger-
ation system, preferably a cold-water generator. When heat
exchanger 3 is in operation, the cold air generated falls or
surges into flow duct 2 adjoining cooling unit 1, where it sinks
30 owing to the difference in specific weight compared to the hot
air, then exiting lower end 8 of flow duct 2 and entering either
the room or a cooling floor. The cold air surging into the floor
area of the room displaces the hot air there, which rises in
known fashion, meaning that a convection flow with self-
35 regulating circulation is created.

In the practical example shown in Fig. 1, it is envisaged that.
flow duct 2 displays openings 9 on the room side, which form a



tion and a bypass duct, and that a control flap is provided, by neans of
which the air inlet into the heat exchanger or through the bypass can be
controlled. In this case, only part of the hot air fromthe ceiling cushion
of the room passes through the heat 20 exchanger, while the rest is

di verted past the ‘heat exchanger by th& convection of the cold-air flow.
Alternatively, at |east a second heat exchanger for reheating the air
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cooling unit 1 immediately below heat exéhanger 3. When bypass

10 flap 10 is fully open, a maximum amount of "secondary air" from
the room to be cooled is added to the previously cooled air.

In the practical example shown in Fig. 3, a dividing flap 11

designed as a flow divider is provided instead of bypass flap
15 10, this being articulated on room-side wall 12 of flow duct 2

in swivelling fashion. The further dividing flap 11 is opened,

the greater the cold-air flow prematurely drawn off from flow

duct 2 below cooling unit 1 which can thus be added to the room

air again at room height. When dividing flap 11 is fully opened,
20 flow duct 2 is completely shut off.

The schematic diagrams shown are intended to illustrate a sec-
tional or side view of the gravity cooling device. The invention
is to be understood in such a way that both the flow duct
25 designed as a fall shaft and dividing flap 11 extend into the
drawing plane and can have the entire width of a wall, for

example.

Figure 4 shows a practical example of the invention, in which
30 the cold-air flow is reheated by a second heat exchanger 13
located at lower end 8 of flow duct 2. The feed and return pipes
of the second heat exchanger 13 are connected to a central
refrigeration unit 14 which is only suggested in the drawing. In
this context, the second heat exchanger is heated via the waste
35 heat of refrigeration unit 14. This reheating without the addi-
tion of moisture also makes a considerable contribution to
improving the room climate. However, two feed-pipe and two

return-pipe connections, i.e. a total of four pipes, are necess-
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6 picture and has to be retracted depending on the picture selected. In
this context, the invention can advantageously benefit fromthe fact that
Is difficult enough to seal such el enents agai nst one anot her when they are
arranged in tele- 5 =~ scopic fashion gelative to one anot her.
Alteratively, however, it is also concéivable to provide bypass openings in
a flow duct designed as a folding hose. Alternatively to the solutions
descri bgd. abgvep ikt c6aReRE €NVis- 10 aged that the pipes of the heat
exchanger®are set a great dis- tance apart in order to increase the natural
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10 invention is shown in Fig. 6. In this case, cooling unit 1
extends vertically into flow duct 2. This divides flow duct 2
into a vertical exchanger'section 16 through which air flows and
a bypass duct 17. Either bypass duct 17 or exchanger section 16
can be optionally closed using control flap 18, meaning that the

15 quantity of bypass air which can be fed past heat exchanger 3
can be adjusted in an advantageous manner. In order to improve
access to cooling unit 1, room-side wall 12 of.flow duct 2 can

be designed to be swung open.



The® drawi ngs show the following: Fig. 1 a sinple configuration of the
devi ce according to the 30 i nvention, Fig. 2 a
configuration of the cooling device according to the invention with an
adj ust abl e bypass fl ap, 35 Fig. 3 a configuration of the device with
a flow divider which is designed as a]é]viding flap articulated on the flow

duct, 7 Fig. 4 a representation of the device with a second heat
exchanger, Fig. 5 a further practical exanple of the device according to
5 the invention with an open-top flow duct or fall shaft and

Fig. 6 a confi gur aMpshodf apfedguirecforc6POLAST FOOME i nven- tion with a
heat exchanger |ocated in the flow duct. 10 The drawi ngs only give a rough

schematic representation of theg raV|ty cooling device according to the
i nvention. As shown in Figs. 1RS58% |l ar, the device according
155 to the invention essentially con5|sts of a coollng unit referred

1 Cooling unit

2 Flow duct

3 Heat exchanger

4 Condensate collecting tray
10 5 Condensate drain

6 Feed pipe

7 Return pipe

8 Lower end of flow duct

9 Openings
15 10 Bypass flap

11 Dividing flap

12 Room-side wall of flow duct

i3 Second heat exéhanger

14 Central refrigeration unit
20 15 Central ambient-air feed pipe

16 Exchanger area

17 Bypass duct

18 Control flap



to as 1, which is located at the upper end of a roomhigh flow duct 2
designed as a fall shaft. In the practical exanple shown, flow duct 2 is

represented in sinplified fashion as a duct wthratectangttar—

cross-section. However, it can also digplay dif-|2

cross-sections and shapes. The overal F"gravity cmoﬂlﬁﬂﬂﬁﬁ@ﬂbﬂﬁ Mdi ng to
the invention can be designed as a cooling wall, ‘ors L85 N ard

unit, partition wall, free-standing cooling shaft or the like. Cooling unit
1 essentially consists of heat_exchanger 3, a condensate collecting tray 4
and a con- 25 dendigthed AR device £ESENSAYLFINE FSOB8nnected to
permanently installed feed and return pipes 6 and 7 of a central refriger-
ation system preferably a col d-ggéer ge1{|_erator. When heat exchanger 3 is
in operation, the cold air gener = surges into flow duct 2
adg oining cooling unit 1, where it sinks 30 owing to the difference in
speci fic Weilin GPTPBE ok 1 hh® Al fynd AEMEXT Li100 JOUES£Ad $n0fcrd OW
duct 2 and entering erther t roomdr a cooling floor.” The cold air

surgi ng i nt oRERr fseekianreafof tiHeow cdustEi Spruéay @fe dhofahl r shAéke anghi ch
rises in knowed asthi Déas 0B84 A0y t FBbwa GORMRALESNthkewgW theSEhbw Fuct
regul ating circul atlog IS _Cr atg:g. In t.he practical exarrgl,e shown in Fig.
1, it is enASayeBCtHLF PEokPEuEhaRds Rt &S GTRFFHELC 9WBhPRe WITH Side,

v ch formaits gravity, characterised in that
the hot air is cooled to below the dew point and that the
cool air is reheated before or upon entry into the room to
be cooled.

15 2. Method as per Claim 1, characterised in
t hat the cool air is reheated by admixing hot air.

3. Method as per Claiml1 or 2, characterised in
that the hot air to be admixed is taken from the

20 cushion of air on the ceiling of the room to be cooled.
4. Method as per one of Claims 1 to 3, character -

ised 1in that the hot air is admixed by sucking
in secondary air by the cold-air flow.

25
5. Method as per one of Claims 1 to 4, character -
ised in t h at the cold air is reheated by means
of a heated heat exchanger.

30 6. Method as per one of Claims 1 to 5, character -
ised in t hat the waste heat of a refrigeration
unit for generating the cold-air flow is used to heat the
heat exchanger.

35 7. Method for cooling rooms, where hot air is cooled in the

upper section of a flow duct serving as a fall shaft and
then at least partly flows downwards through the flow duct
as a result of the change in its specific weight owing to



8 bypass for the roomair. The cold air sinking inhflow duct 2 entrains hot
air fromthe roomthrough openings 9, which m xes wWith the sinking cold-air
flow in such a way that the tenpera- ture differe’ntﬂl, Hﬂtmumulr
exiting | ower end 8 of flow duct 5 1% and the res¥ ,r I s not
éxcessively high. 'In the practical exanple shown!in Fig. 2, "an *adj'ust abl e
bypass flap 10 which can be opened to a varying extent is provided in

(1:80! i ng |u|m tidsi gaRdiiahel y Behow bea]E cex.caaﬁzrg&r s3e \ahe]p tiy@ﬁﬁs ¥n afdap
is fully open, a mgxi num anount of 'secondar ir" fromt roomto be
cooled is adﬁgﬂ et ﬁérpr’é/i%%%f?écBBI ?&iﬁi‘”r t%% ‘%ﬁ‘é %‘?Ja’?:g]i 835 gg’%‘f‘pla@q
shown 11 n ]Ijl gadﬁusa?ﬁimi gapgidlapldw descgpbdins i fdmemadivdeler disrqurted ded
i nstead o SS 1 RS i_ng.arthkcul ated r:Qo [ val |
12 of f1ow doBE SF; hﬁgmﬁ&'ﬁ fngtf %g% 8%.%3%&% t&?‘t%her%%‘u i nlg‘ g@ﬁ%l‘y\? s
opBned, the gtedterethe cold-air flow prematurely drawn off fromfl ow duct
2 below cooling unit 1 which can thus be added to the roomair again at
room hei ght. Wen dividing flap 11 is fully opened, 20 fl ow duct IS
conpl et 8ty sRevieef forhdhe iy FoRtERE SRoWROHFe W&ma{rﬁy or

illustrate ajggtembhefay AheiflecNo@Wasl gdie @iavoEy cledniangl dewvi gg. Hhe
i nvention is to be

desi gned as QeFQFIOERSEEfégggdég?éﬁggt??%%Hﬁéggétgﬁqu%?ghI¢égvégugpé¥L

10 ated with a coolant, this being located in the vicinity of
the inlet of a flow duct (2) serving as a fall shaft for
the cool room air, characterised in

t h a t means are provided for reheating the air cooled in
the heat exchanger (3).

15

9. Device as per Claim 8, characterised in
t hat at least one, preferably adjustable, bypass for
admixing hot secondary air into the cold-air flow is pro-
vided as a means of reheating the air cooled in the heat

20 exchanger (3).

10. Device as per Claim8 or 9, c haracterised in
t hat an operable bypass flap (10) is provided in the
flow duct (2) below the cold-air inlet.

25 _

11. Device as per one of Claims 8 to 10, character -
ised in that an adjustable flow divider is pro-
vided in the flow duct (2) in the vicinity of the cold-air
inlet, with which at least part of the cold-air flow can be

30 prematurely diverted out of the flow duct (2).

12. Device as per Claim 11, characterised in
t hat the flow divider is designed as a dividing flap
(11) articulated downstream on the flow duct (2) in

35 swivelling fashion, with which the flow duct (2) can be

opened.



drawi ng pl ane and can have the entire width of a wall, for exanple. Figure
4~ shows a practical exanple of the invention, in whic br
flowis reheated by a second heat exchanger 13 Iocatfeﬁ of
flow duct 2. The feed and return pipes;of the second "mlmmﬁmn'@ﬂmﬁ are
connected to a central refrigeration unit 14 which i's only suggesisedsl'n the
drawing. In this context, the second heat exchanger is heated via the waste
35 _heat obelebli 08 aple@n ¢uim 14, This f ghgatd Rg wid hout 4 he gddiz #ion
of noisture al so makes_a considerable contribution _to inproving the room
climate. HowevBra fwo FSedISRHEXERPIIRY r &f Ur BXPPRESC HfkddGadAY, iR ethe
total of fouuppepeseciennefeshe fldv adiyctn(Lhi sdeentiexly. dhigurito sdws a

practical exanple_of _the invent, in ich the t f w duc IS
conpl etel y cﬁgvgga?gﬁﬁersgcg’lgélnt(r%q aa%#v?agbypaiﬁt 8§Fg f(tellez ’piab“éi‘ fé""’fts a
prbvi ded to canérofo fillee nElR) ofst beopédedns bivn nidens oo Wwhiichr edte aair The

hot anbi ent alg .S ) xed. t C Al I tdng ol |t One
of many furt }elrieSi f%gﬂeér%f %)%g%i Eﬁg g%n ?g%fébgﬁlﬁgéofd%}hégo th%iuwen%%%n S
shown in Fi gbyress| Auclki sagabe, coasasioldgdunit 1 :

14. Device as per Claim8, characterised by at
10 least a second heat exchanger (13) for reheating the air
cooled by the first heat exchanger (3), which is preferably

located on the outlet side of the flow duct (2).

15. Device as per Claim 14, characterised in
15 t hat the second heat exchanger (13) is operated with
the waste heat of the refrigeration unit (14).

16. Device as per one of Claims 8 to 10, character -
| ised in t hat the flow duct (2) is formed by
20 telescopic elements arranged in moveable fashion relative
to one another and forming openings between them to draw in
secondary air.

17. Device as per the characterising section of Claim 8,
25 characterised in t hat the pipes of the
heat exchanger (3) are set a great distance apart in order

to increase the natural bypass effect.



ext-ends vertically into flow duct 2. This divides flow duct 2 into a
wertical exchanger section 16 through which air flows and a bypass duct 17.
Either bypass duct 17 or exchanger section 16 can be optionally closed
using control flap 18, neaning that the 15 - quantity of bypass air which
¢an be fed past heat exchanger 3 can be adjusted in an advantageous manner.
In order to inprove access to cooling unit 1, roomside wall 12 of fl ow

duct 2 can be desi gnggl 10 $Es:5 PPEEor cgglg/ﬁghggoﬁgd devi ce for

cool i ng roons Reference nunbers 1 olrng unrt FIl ow duct 3
Heat exchanger 4 Condensate collecting tray 10 5 Condensate drain

65 Feed pipe 7 Return pipe 8 gutaey end of flow duct 9 Openi ngs

The invention relates to a method and a device for cooling
rooms, where hot air is cooled in the upper section of a flow
duct serving as a fall shaft and then at least partly flows
10 downwards through the flow duct as a result of the change in its
specific weight owing to its gravity. In such gravity cooling
devices, the heat exchanger is usually operated with a cooling
agent whose temperature is above the dew-point temperature of
the room to be cooled. This avoids a high level of condensate
i5 formation and an excessively high vertical temperature differ-
ence in the room to be cooled. However, in warmer latitudes, it
is desirable to reduce the atmospheric humidity in order to
generate a comfortable room climate. The invention thus proposes
cooling the hot air to below the dew point and reheating it
20 before or upon entry into the room to be cooled.
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15 ¢ 10 Bypass flap 11 Dividing flap 12 Room side wall of flow duct
13 Second heat exchanger 14 Central refrigeration unit 20 15
Central anbient-air feed pipe 16 Exchanger area 17 Bypass duct 18
Control flap Met hod and device for cooling roons Patent clainms 5 1.
Met hod f or cooling rooms, where hot air is cooled in the upper section of a
fl ow duct serving as a faII shaft and then at |east partly flows downwards
through the flow duct as a result of the change in its specific weight
owing to 10 . . its gravity, characteri sed I n t h
at the hot air |s cool ed to bel ow t he dew. poi nt and that the_cool air is

r

reheat ed be upon entry int ggmto be co 15 2. Met hod
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t hhat the cool air is reheated by adnmixing hot air. 3. Met hod as per

Jaimlor 2, characterised i.nthat the hot air to be
adm xed is taken fromthe 20 cushion of air on the ceiling of the
rroomto be cool ed. 4. Met hod as per one of Claims 1 to 3, c¢c har act
er -i sed I'n t hat the hot air is adm xed by sucking in
secondary air by the cold-air flow 25 5. Met hod as per one of Clains 1
to4, character-ised I n t hat the cold air is :
reheated by neans of a heated heat exchanger. 30 6. Met hod as per one
ofCIaimsltoS character-ised I n t hat the waste
heat of afTef. tion un|t for ge@ t he col d- owf’s used to
heat the Ega[ nger . ﬁ@f cool i ng rol)@ \ﬁere hot .air

is cooled in the upper sectlon of a flow duct serving as a faII shaft and
then at—least_partly flows downwards_through the flow duct as a result of
t he ch:lmge P |t< epectfic weight oqqgtoﬂ 12 its 'y, charac

_teris_edd._i‘n t hat 18
o ~~12.
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: AURALS 105
the hot air is cooled to bel ow the dew point and that an adjustable parti al

flow of cool air is prematurely diverted out of the fl ow duct and added to
the roomair in an elev- 5 ated area. 8~ “Devi.ce-for the: grawrym""
cooling of roons, particularly for inplenenting the method as. per one_ ol
Claims 1 to.7, by neans of at . |east one heat exchanger (3) Wwhich” can
oper- 10 ated with a cool ant, tHs bei ng‘}ocated LN the \4 ;:
the inlet of a flow duct (2) serving as a fall ishaft for- t he' “co
air, characteri sed inthatneansareprowdéd"for
reheat| ng the air cooled in the heat exchanger (3). 15 9. Devi ce as per
Caim8 characterised i ntHatatIeasdt{...ﬁ@rien.r'f'!‘l‘fitf .....
preferably adjustable, bypass for adnmixing hot secondary air into the
cold-air flowis pro- vided as a neans of reheating the air cooled in the-
heat 20 exchangeéthod . adf. dePPR¥bCeoRScpelibhakkdotsor 9, ¢ h ar a c
teri sed I nt hat an operable bypass flap (10) is provided in the
flow duct (2) below the cold-air inlet. 25 11. Device as per one of C ains
8tol1l0, char acter-i sed Summaryt h at an adjustable flow

di vider is pro- _

The invention relates to a method and a device for cooling
rooms, where hot air is cooled in the upper section of a flow
duct serving as a fall shaft and then at least partly flows
downwards through the flow duct as a result of the change in its
specific weight owing to its gravity. In such gravity cooling
devices, the heat exchanger is usually operated with a cooling
agent whose temperature is above the dew-point temperature of
the room to be cooled. This avoids a high level of condensate
' formation and an excessively high vertical temperature differ-
ence in the room to be cooled. However, in warmer latitudes, it
"is desirable to reduce the atmospheric humidity in order to
.generate a comfortable room climate. The ihvention thus proposes
cooling the hot air to below the dew point and reheating it
before or upon entry into the room to be cooled. . '

Figure 1
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vided in the flow duct (2) in the vicinity of the cold-air inlet, with
which at |east part of the cold-air flow can be 30 prematurely
diverted out of the flow duct (2). 12. Device as per Caim 11, c har a
cterised=*inthat the flowdivider is deS|gned as a d|V|d|ng
flap (11) articul ated downstream on the flow duct (
swivelling fashion, with which the f1 ow duct (2) ca

Devi ce as per Clain18, characterT sed heat
exchanger (3) extends vertically in the upper sectifo t (2),

dividing this into an exchanger section (16) and d
that a 5 control flap (18). is provided, by

inlet either into the heat exchanger (3) or throughithe. L . Il
controlled. 14. Device as per laim8 <characteri s e d b y at
10 | east a second heat exchanger (13) for reheating the air cool ed
by the first heat exchanger (3), which is preferably |located on the outlet
si de of the fIFevréJct1(2) 15. DevEe as per Caim 14, charact. er

G.Z2 FIG.3

i sed




15 t hat the second heat exchanger (13) is operated with the

waste heat of the refrigeration unit (14). 16. Device as per one of C ains
"8to 10, char acter-i sed I n t hat the flowduct (2) is
formed by 20 - tel escopic el ements arranged i n noveabl e fashion
rel ative to one another and form ng openi ngs between themto draw in
secondary air. 17. Device as per the chlract eri si ng ction of Claim 8,
25 characterised I n t hat T riefeat
exchanger (3) are set a great distance apart in ord rrﬁPEA s@étﬂ'e
nat ural bypass effect.
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