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A cascade unit (1) for a heating system with two or more heating bollers (2), a hydraulic shunt (5) which Is connected first with the
Inlet and return flows of the boilers (2) and second with at least one heating circuit inlet flow (55) and heating circuit return flow (56)
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(57) Abrege(suite)/Abstract(continued):
each, with the cascade unit (1) furthermore comprising one each of the horizontally extending boller inlet flow header (3) and boller

return flow manifold (4), both being connected with the hydraulic shunt (5), and designed with prepared connecting nozzles (32,
42) fittingly placed for a group of heating bollers (2) to connect the heating boller inlet flows and heating boller return flows.

The unit forms at least one self-supporting support frame (10) on which at least one of the heating boilers (2) (each) iIs mountable,
whereby the boiler does not require separate support, the header and manifold are space apart in a common plane, and branch

piping sections act as bearing elements.
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Abstract:

A cascade unit (1) for a heating system with two or more

heating boilers (2), a hydraulic shunt (5) which 1is

connected first with the inlet and return flows of the
poilers (2) and second with at least one heating circuit

inlet flow (55) and heating circuit return flow (56)

each, wilth the cascade unit (1) furthermore comprising

P

one each of the horizontally extending boiler inlet flow

header (3) and boiler return flow manifold (4), both
belng connected with the hydraulic shunt (D), and
designed with ©prepared connecting nozzles (32, 42)

F

fittingly placed for a group of heating boilers (2) to

connect the heating boiler inlet flows and heating boiler

return flows.

The unit forms at least one self-supporting support frame
(10) on which at 1least one of the heating boilers (2)
(each) 1s mountable, whereby the boiler does not require
separate support, the header and manifold are space apart

1n a common plane, and branch piping sections act as

bearing elements.
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Specification:

Cascade unit for a heating system with two or more heat-

1ng boilers

This 1nvention relates to a cascade unit for a heating
system with two or more heating boilers, 1in particular
condensing boilers, with a hydraulic shunt which 1s con-
nected on the one hand with the 1i1nlet flows and return
flows of all heating boilers and on the other hand with
at least one heating circuit inlet flow and heating cir-
cult return flow each, with the cascade unit furthermore

gh—

comprising one each of the essentially horizontally ex-

tending boiller inlet flow header and boiler return flow
manifold, the header and the manifold being connected

with the hydraulic shunt, and the header and the manifold

each being designed with prepared connecting nozzles fit-
tingly placed for a group of two or more heating boilers
for the connection of the heating boiler inlet flows and

the heating boiler return flows.

A cascade unit of the aforementioned type 1is known from

DE 202 11 303 Ul. This known cascade unit can be provided

with feet placeable on a floor and/or with brackets
mountable on a wall or a ceiling. By means of these feet
or brackets, the cascade unit can, for itself, be mounted
with sufficient stability; however, this known cascade

unit is not able to carry the associated boilers because

the boililers on the one hand and the cascade unit on the
other hand are connected with each other only wvia the
bol1ler inlet flow connectiong and the boiler'return flow
connections. The boiler inlet flow connections and the
boiler return flow connections are, however, not suitable

for taking up the great weight of the boilers. It has
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thus been required, until now, to install the boilers by
themselves, with a hanging installation on a wall or on a

ceiling of a heating room usually being provided with

-

c1rst

modern boilers. Usually, frames or Dbrackets are
mounted on the wall or the ceiling for that on which the

boilers will then be mounted in suspension.

With this known state of the art, it 1s considered disad-

vantageous that, for the heating installation, major as-
sembly expenditures are requlred on loéation 1n the heat-
ing room and that, additionally, very precise workmanship
is absolutely required so that the heating bollers on the
one hand provided on the wall or on the ceiling and the

cascade unit also mounted in the heating room with 1ts

own feet or brackets will be positioned correctly to each

other. Experience has shown that this presents a source

of errors, resulting in frequently expensive adjustment

work or modifications being reguired when the cascade

unit 1s hydraulically connected with the boilers.

For this invention, the problem accordingly presents it-

self of creating a cascade unit of the 1initially men-

tioned type which avoids the presented disadvantages and

which achieves, in particular, a significant reduction of

the assembly expenditure in the installation of a heating
system and which enables an extensive and thus cost-

saving prefabrication as well as a smooth transport.

In accordance with the invention, this problem 1s solved

P

with a cascade unit of the initially mentioned type which

g—
p—

1is characterized in that i1t formg at least one self-

supporting support frame on which at 1least one of the

heating boilers (each) 1s mountable.
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With the cascade unit according to the invention, this

cascade unit itself advantageously forms a support frame

serving for the attachment of one or several heating

boilers, thus a separate mounting of the heating boilers

gre—
o

on a wall or the ceiling of the heating room no longer

being required. Moreover, the cascade unit according to

the invention offers the advantage that the associated
boilers can be already assembled and prefabricated to-
gether with the cascade unit and subsequently transported

F

to the place of installation of the heating system. Thus,

prefabrication will be possible 1in a clean production

building which offers adequate space and all the required

auxiliaries. On location in the heating room of the heat-

ing system, the cascade unit including the boilers need

then only be connected at very few points with a heating

network, a fuel feed line, a waste gas line and with

electrical lines which will advantageously keep the 1in-

stallation expenditure at the place of installation very

low and largely excludes installation errors.

To be able to meet several functions each with one compo-
nent within the cascade unit, header and manifold pref-

erably are bearing elements of the self-supporting sup-

port frame.

In a further development, it is preferably provided that

the header and the manifold are arranged at a distance to
each other in a vertical plane and that vertical pipe

sections are provided between the header and the mani-

fold, with the pipe sections being hydraulically con-

nected either with the header or with the manifold and

i

carrying water at least over partial sections of their

length and comprising connecting nozzles for the connec-

tion of the heating boiler inlet flows and the heating

boiler return flows. This embodiment of the cascade unit
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provides a design of relatively great height and rela-

tively small depth.

In an alternative embodiment thereto, 1t 1s provided that
the header and the manifold are arranged 1n a horizontal
plane at a distance to each other and that horizontal
plipe sections are provided between the header and the
manifold, with the pipe sections being hydraulically con-
nected elther with the header or with the manifold and
carryling water at least over partial sections of their
length and comprising or Dbearing the connecting nozzles
for the connection of the heating boiler inlet flows and

the heating boller return flows. This embodiment of the

cascade unit offers a design of relatively low height and

greater depth. In both above specified embodiments, a

F P

particularly high degree of integration of the different

functions with few 1individual parts will be achieved

which 1s very advantageous not only in terms of the tech-

#

nical side of manufacturing but also with regard to the

material expenditure and the manufacturing costs.

Furthermore, 1t 1s preferably provided that the header,
the manifold and the vertical or horizontal pipe sections
are desilgned as hydraulically and statically adequately
dimensioned round or square steel pipes. In the embodi-
ment here specified, the header, the manifold and the
vertical or horizontal pipe sections can be designed with

high strength and carrying capacity and can moreover be

welded with each other without any problems, without any
particularly high material costs being incurred or any

particularly difficult processing being required.

To be able to hydraulically couple the hydraulic shunt
forming one part of the cascade unit as advantageously as

possible and without detours with the header and the
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manifold, it 1s proposed that the header and the manifold
are each connected on their one lateral face end with the
essentilially vertically oriented hydraulic shunt, with the

header connecting to the shunt on the top and the mani-

fold on the bottom.

A further development of the cascade unit provides that
the hydraulic shunt i1s firmly connected with the header
and the manifold and forms a bearing element of the self-
supporting support frame. In this embodiment, the hydrau-

lic shunt also assumes a bearing function within the sup-

port frame. Expediently, the hydraulic shunt here con-
sists of a housing of steel, preferably with a rectangu-
lar cross section so that, here too, a solid and durable
welding connection of the header and the manifold with

P

the housing of the hydraulic shunt will be possible with-

out any problem.

Alternatively, the hydraulic shunt can be detachably con-

nected with the header and the manifold and form a non-

bearing element or a bearing element of the self-

supporting support frame. This embodiment of the cascade

unit will be expedient in particular when it 1is to be
used 1n different applications once with the hydraulic

shunt and once without the hydraulic shunt.

To be able to adjust the cascade unit according to the

invention as simply as possible to the different require-

F

ments 1n terms of the heat output, one embodiment of the

invention proposes that the cascade unit comprises sev-

eral self-supporting support frames which are each me-
chanically and hydraulically detachably connected in the
area of the face ends of the header and the manifold. In
this embodiment of the cascade unit, the support frames

are forming a module system, wherein - with one or sev-
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gr—

eral basic types of the support frame - differently sized

cascade units are fast and easily realizable with differ-

ent numbers of heating boilers. Due to the connection of

ga—

the respectively abutting face ends of the headers and

manifolds of two adjacent support frames each, they will
be mechanically as well as hydraulically connected with
each other in one operation which keeps the installation

expenditure advantageocusly low.

To ensure an unrestricted application of the cascade

unit, the header and the manifold are each expediently

formed on one or on both face ends with one standardized

connecting means each, preferably a connecting flange.

Another measure which serves to keep the i1nstallation ex-
penditure low consists of the/each support frame prefera-
bly comprisging prepared boiler mounting elements adjusted

to the boilers to be mounted. Thus, the possibility ex-

ists to adjust - through a simple replacement of the

boiler mounting elements - the cascade unit to differ-

ently sized heating boilers or to boilers of different

manufacturers.

Since a heating systém comprises - aside from the heating

boilers, the header and the manifold and the hydraulic

shunt - still other components, another embodiment of the

cascade unit proposes that the support frame comprises

mounting elements and/or connections for other components

of the cascade unit, in particular for expansion vessels,

vent fittings, sensors, control devices and other fit-

tings and/or functional elements.

An additional step in the direction of the most extensive

prefabrication of the cascade unit consists of a line

section with suitably positioned branches to all mounted
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boilers being arranged on the support frame for the sup-

b

ply of gaseous or liquid fuel. Advantageously, 1in this

-

embodiment of the cascade unit, the line section

for the

fuel must only be connected at a single intertface with a

line section supplying the fuel into the heating room;

all other connections and branches within the cascade

P

unit for the distribution of the fuel to the boilers can

be manufactured already in advance and checked for their

tightness.

For the same objective, it is proposed that, on the sup-

port frame, one line section (each) 1s arranged with

suitably positioned line branches from all mounted boil-

P

ers for the collection and removal of waste gases and/or

the collection and removal of condensate.

To be able to transport and move the cascade unit as eas-

ily as possible before its final installation, several
castors can be provided on the underside of the support
frame. With these castors, the cascade unit can be moved
by muscle power alone which, in many application cases,

F

will render unnecessary the expensive use of hoisting or

transporting equipment.

Since the castors are no longer required after the final

installation of the cascade unit in the heating room, one
embodiment proposes that the castors are detachably
mounted on the support frame and can be replaced by floor

or wall brackets.

Another advantageous embodiment proposes that the header
and the manifold are arranged in a horizontal plane at a
distance to each other and that pipe sections extend ver-
tically from the header and the manifold to the boiller,

with the pipe sections being mechanically and hydrauli-
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cally connected with the respectively allocated header or
manifold and with the pipe sections having connecting
nozzles for connection to the boiler. With this advanta-
geous embodiment, the hydraulic shunt 1s preferably hy-

draulically and mechanically connected with the manifold.

Thus, for the connection of the header with the hydraulic
shunt, a bypass 1s advantageously provided comprising a
horizontal line section and a vertical line section. The
bypass here extends with i1ts horizontal line section from
the header towards the manifold and passes to the verti-
cal line section which 1s connected at an upper end of
the hydraulic shunt with 1t, so that the header 1s hy-

draulically connected with the hydraulic shunt.

Additional advantageous embodiments of the invention are

disclosed 1in the sub-claims and the followling description

”

of the figures. It 1s shown:

Figure 1 a cascade unit in a first embodiment, in

a front view;

Figure 2 the cascade unit of Figure 1 1in a side
view;
Figure 3 the cascade unit 1n a second embodiment

in a front view;

Figure 4 the cascade unit of Figure 3 1n a top
V1iew;
Figure 5 the cascade unit of Figure 3 and Figure 4

in a side view;
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trhe cascade unit 1n an additional, modu-

lar embodiment 1in a front wview, before

assembly;

the modular cascade unit of Figure 6 1n a

front view, in assembled condition;

the cascade unit 1n an additional embodi-

ment 1n a front view;

the cascade unit of Figure 8 1n a top

V1iew:;

F

the cascade unit of Figures 8 and 9 1n a

side view;

the cascade unit of Figure 8 1n a front

view wilithout boiler;

the cascade unit of Figure 11 1n a top

View;

the cascade unit of Figures 11 and 12 1n

a side view;

the cascade unit of Figure 8 as a section
with the hydraulic shunt as a detail i1n a
front view; and

-

the cascade unit of Figure 8 1in a side

vView.

“ferent figures, same parts are always provided

with the same reference numbers so that, as a rule, they

will also be described only once.
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In the example of the cascade unit 1 according to Figure
1, 1t 1s designed for taking up two heating boilers 2.
For this, the cascade unit 1 comprises on the top a hori-
zontally extending boiler 1inlet flow header 3 and at a

vertical distance thereunder an also horizontally extend-

ing boiler return flow manifold 4. In a vertical direc-

| tion, the header 3 and the manifold 4 are mechanically

connected with each other through vertical plpe sections
63 and 64. Here, alternately, a vertical pilpe section 63

is hydraulically connected with the header 3 and a pilipe

section 64 with the manifold 4. That means that the pipe
sections 63 are impervious to liquids at theilr bottom end

and are here only mechanically connected with the mani-

fold 4, not however hydraulically. Correspondingly, the
vertical pipe sections 64 are connected at their upper

end only mechanically with the header 3, not however hy-

draulically.

At their right face end in Figure 1, the header 3 and the

manifold 4 are connected mechanically as well as hydrau-

lically with a vertically aligned shunt 5. On 1its side

showing to the right in Figure 1 and facing away from the

header 3 and the manifold 4, the hydraulic shunt o> com-

prises on the top a heating circuit inlet flow connection

55 and on the bottom a heating circuit return flow con-
nection 56. A heating circuilt can be connected to these
connections 55, 56 which 1is here purely schematically
combined with a symbolically presented pump 53 and an al-

so symbolically presented heating system 54.

The header 3, the manifold 4, the vertical pilipe sections

03 and 6064 and the hydraulic shunt 5 here form a solid,

F

self-supporting support frame 10 which 1s capable of car-

rying the heating boilers 2, without the heating boilers



CA 02549262 2006-06-01

11

2 having to be held wvilia other fastening elements on a

wall or another building part or on separate carriers.

The supply of the water flowing through the cascade unit
1 and the heating circult, serving as the heat transport
medium to the 1ndividual boillers 2 and the delivery of
the heated water from the boilers 2 into the heating cir-
cult 1s here effected via the connecting nozzles 32 and
42, respectively. One connectling nozzle 32 each 1s here
allocated to each vertical plpe section 63, and one con-
necting nozzle 42 each to each vertical pilipe section 64,
not only mechanically but also hydraulically. To take up
the weight of the heating boilers 2, the support frame 10
1s provided with boiler mounting elements here not shown
which are designed to fit with the size and type of the
boi1ler 2 to be respectively mounted and which are posi-

tioned within the support frame 10.

Below the manifold 4, two crossbars 11 are provided which
carry a total of four castors 13 on the underside. By
means of these castors 13, the complete cascade unit 1
including the boilers 2 can be moved in a rolling manner

p—

by muscle power, without the use of hoisting or transport

equlpment. After the cascade unit 1 has been brought to

1ts place of 1installation, the castors 13 can pe sepa-

rated from the support frame 10 and replaced by fixed

floor or wall brackets.

Additionally, the cascade unit 1 in the example presented

in Figure 1 also comprises several vent fittings 72 to be
able to automatically or manually vent the header 3, the

manifold 4 and the hydraulic shunt 5. A sensor 73 18 pro-

vided on the upper side of the hydraulic shunt 5, for ex-
ample a thermometer provided 1in a dip sleeve. Finally, on

the lower end of the hydraulic shunt 5, on the part of
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the cascade unit 1 which is lowest and flowed through by

water, a drainage nozzle 75 1igs provided via which the

cascade unit 1 can be drained as needed. Moreover, the

ﬁ

nozzle 75 can be used for the removal of sludge which

settles in the lower part of the hydraulic shunt 5.

Figure 2 now shows the cascade unit 1 of Figure 1 1n a

side view onto the left side in Figure 1. Here, the com-

.

pact construction of the cascade unit 1 and the support

frame 10 will be especially obvious, with the heating

boilers 2 not being drawn 1nto Figure 2.

1

In Figure 2, the front ends of the boiler 1inlet flow

header 3 and the boiler return flow manifold 4 are facing
the viewer. The pipe section 63 extends vertically be-
tween them; additional pipe sections 63 and 64 (compare

Figure 1) are provided hidden behind it. All the way 1in

the back of Figure 2, the hydraulic shunt 5 1s provided
which has a greater depth than the vertical pilpe sections

63 and 64.

=

From the lower area of the visible vertical pipe section

63, the connecting nozzle 32 extends towards the front
and the top through which the water to be heated can be
‘supplied to the heating boiler. The other connectling noz-
zles 32 and the connecting nozzles 42 (compare Figure 1)

are hidden behind it in Figure 2.

Behind the hydraulic shunt 5, the heating circuit 1inlet

flow connection 55 is provided on the top and the heating

circuit return flow connection 56 on the bottom, each in

==

the form of a round connecting flange.

In the lower area of the support frame 10, one of the

crossbars 11 extends horizontally; the second crosspbar 11
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1s provided hidden behind 1it. On the underside, the
crossbars 11 are provided with castors 13, two of which

are vislible in Figure 2.

All the way on top in Filgure 2, the two vent fittings 72
are sti1ll wvisible which rest on the upper side of the
header 3 and on the upper side of the hydraulic shunt 5.

~n

Figure 3 shows an example of the cascade unit 1 in which

other components of a heating system are provided on the

support frame 10 in addition to two heating boilers 2.

The self-supporting support frame 10 1s formed, here
again, by the boller 1inlet flow header 3 extending hori-

zontally on the top, 1n parallel therewith the boiler re-

turn flow manifold 4 extending horizontally on the bot-
tom, the vertically extending pipe sections 63 and 64 ar-
ranged pbetween them, and the hydraulic shunt 5. To obtain

a solid construction, the i1ndicated parts are expediently

rectangular steel profiles or pipes and welded with each

other.

The two heating boilers 2 are each respectively hydrauli-

F

cally connected via one of the connecting nozzles 32 with

the header 3 and one of the connecting nozzles 42 with

o

the manifold 4. The largest part of the vertical pipe

sections 63 and 64 lies here respectively hidden behind

the two heating boillers 2.

On the right side next to the right boiler 2 in Figure 3,
two control devices 74 are mounted one on top of the
other on the top ©f the support frame 10, with one con-

trol device 74 each belng respectively allocated to one

of the heating boilers 2. Behind the lower control device

74, an expansion vessel 71 1is provided, partially hidden
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by it, which is hydraulically connected with the manifold

i

4, Other components, here forming one part of the cascade

unit 1, are several vent fittings 72 on the header 3, the

manifold 4 and the hydraulic shunt 5, a sensor 73 on the

—t

upper side of the hydraulic shunt 5 and a drainage nozzle

75 on the underside of the hydraulic shunt 5. Addition-

ally, one pressure switch 76 each 1is here also provided

on header 3 and manifold 4.

On the right side in Figure 3, the hydraulic shunt 5
again comprises on the top the heating circuit inlet flow

connection 55 and on the bottom the heating circuit re-

turn flow connection 56 for combining the cascade unit 1

with a heating circuit.

-

In the lower part of the support frame 10, again two

crossbars 11 are arranged below the manifold 4 which are

provided with a total of four castors 13 on the under-
side. Here again, the complete cascade unit 1 can be
moved by means of the castors 13 without hoisting and
transport equipment to transport the unit to a place of

installation.

Figure 4 shows the cascade unit 1 of Figure 3 1n a top
view. On the top in Figure 4, the header 3 1s now pro-
vided and underneath, hidden, the manifold 4 which are
both connected with each other by the vertical pipe sec-
tions 63 and 64 here also hidden and thus presented 1n a

broken line.

On the bottom in Figure 4, the two boillers 2 can be seen
in a top view which are each hydraulically connected with
the header 3 and the manifold 4 via the connecting noz-

zles 32 and 42. Moreover, the boilers 2 are mechanically

connected with the support frame 10 via the boiler mount-
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ing elements 12. In this fashion, the support frame 10

takes over the entire load which the heating boilers 2

present, so that here as well, the heating boilers 2 are

exclusively mounted in suspension on the support frame

10.

The expansion vessel 71 is provided on the right next to

the right heating boiler 2 in Figure 4. The control de-

vices 74 are placed in front, easily accessible for an

operating person.

A1l the way in the Dbackground of Figure 4, the lower

crossbars 11 are now provided with the castors here not

vislble.

The hydraulic shunt 5 is visible on the top right in Fig-
ure 4 in connection to the right face end of header 3 and

manifold 4, in a top view. Towards the right, the heating

-

circuit inlet flow connection 55 extends from the hydrau-
lic shunt 5; the heating circuit return flow connection

is provided hidden thereunder.

All the way on the left, the vent fitting 72 1s visilble
on the upper side of the header 3. On the upper side of

the header 3, the sensor 73 is provided on its right end

area. The pressure switch 76 is provided to the left next

to 1t.

Figure 5 shows the cascade unit 1 from Figures 3 and 4 1n

a lateral view on the left side. To the left in Figure 5,

the header 3 1s visible on the top and the manifold 4 on

the bottom in the front view. Vertically connected are

the header 3 and the manifold 4 via the hydraulic shunt 5

lying in the background, and the vertical pipe sections

of which only the front pipe section 63 1is here visible.
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From the visible pipe section 63, the connecting nozzle
32 extends toward the front and the top, the nozzle being
connected with the associated boiler 2. The other con-
necting nozzle 32 and the other connecting nozzles 42
(compare Figure 3 and Figure 4) hydraulically connected
with the manifold are hidden in Figure 5 and thus are not

visilible.

Behind the heating boiler 2 visible in Figure 5, the sec-
ond heating boiler 2 1s provided; the expansion vesgssel 71

18 provided behind 1t again.

On the bottom of Figure 5, one of the two crossbars 11

with two of the castors 13 1s agailn visible.

Finally, on the left in the background of Figure 5, the
heating circuit inlet flow connection 55 and the heating
circulit return flow connection 56 are partially still

visible in the form of the round connecting flanges.

Figures 6 and 7 show a modularly structured cascade unit
1. Figure 6 shows the two support frames 10 and the asso-
ciated hydraulic shunt 5 as not yet connected components.

This allows a separate transport, with the 1ndividual

support frames 10 still beling easy to transport and to
handle when a large heating system 1s to be 1installed
with more than two or three heating boilers 2. At the
place of installation, the two (or even more) support
frames 10 and the hydraulic shunt 5 are each mechanically
as well as hydraulically coupled with each other, with

the completed cascade unit 1 then forming, as seen 1n

Figure 7.
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In the example according to Figures 6 and 7 as well, the

support frame 10 1s formed each by a boiler inlet flow

header 3, a boiler return flow manifold 4 and several
pailrs of vertical pipe sections 63 and 64. In the example
shown here, the support frame 10 - respectively presented

pi—

on the left - comprises three pairs of vertical pipe sec-

tiong 63 and 64 and 1s thus designed to take up three

heating boilers 2. The support frame 10, respectively
presented on the right, comprises two pairs of vertical
pipe sections 63 and 64 and 1s thus designed to take up

two heating boilers 2.

The header 3 and the manifold 4 of the left support frame

ceach comprise on theilr right front face one connecting
flange 31 and, respectively, 41 each. For the right sup-
port frame 10, not only the header 3 but also the mani-
fold 4 are provided, on their twoc front faces, with

matching, i1dentical flanges 31 and 41, respectively. The

hydraulic shunt 5 comprises - on 1ts left side facing the

right support frame 10 - at a suitable distance two con-

e

necting flanges 51 which are connectable with the right

connecting flanges 31 and 41, respectively of the right

support frame 10.

Solely via the connecting flanges 31, 41 and 51, the two
support frames 10 and the hydraulic shunt 5 are not only
connected with each other mechanically sufficiently sol-

idly, but also hydraulically in a manner impervious to

liquids. Figure 7 reflects the completely connected con-
dition. The integrally desiligned support frames 10, here

again; carry all boilers 2.

Another exemplary embodiment of the cascade unit 1 1s
pregented in Figures 8 to 15. In contrast to Figures 1 to

7, the embodiment according to Figures 8 to 15 comprises
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boiler inlet flow header 3 and boiler return flow mani-

fold 4 which are horizontally spaced to each other. As

pbefore, the boiler inlet flow header 3 and the boiler re-

turn flow manifold 4 each extend in a horizontal direc-

tion. The boilers 2 are standing on the header 3 and the

manlifold 4 which will be elaborated on further below.

In the selected presentation, the boiler inlet flow head-

er 3 1s 1n the foreground, with the boiler return flow

manifold 4 being hidden by it in the background. Accord-

1ngly, only the pipe sections 63 are visible, with the
plpe sections 64 hidden by them. The pipe sections 63 and
04, respectively, extend vertically from the header 3 or,
respectively, from the manifold 4 to the boiler 2 and are

hydraulically and mechanically connected on the one hand

wlth the header 3 and, respectively, the manifold 4 and

on the other hand with the boiler 2 wvia the connecting

nozzles 32 and 42, respectively. In contrast to the exem-
plary embodiments according to Figures 1 to 7, the corre-
sponding pilpe sections 63 and 64, respectively, comprise

‘no mechanical connection to the respectively not allocat-

ed header 3 and manifold 4, respectively.

On their right face end in Figure 8, the header 3 and the

manifold 4 are connected with the vertically aligned hy-

draulic shunt 5. At the right side of the drawing, the

F
p—

Tor

manifold 4 opens directly into the hydraulic shunt 5

which suitable connecting means can be used. The manifold
4 1s hydraulically and mechanically connected with the

hydraulic shunt 5.

The header 3 1s allocated to a bypass 630 which comprises

two line sections 631 and 632. The line section 631 ex-

tends 1n a horizontal direction from the header 3 towards

the manifold 4 and passes over into a vertical line sec-—
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tion 632 which is connected with the hydraulic shunt 5 in

1ts upper end area. The vertical line section 632 extends

parallel to the hydraulic shunt 5. The horizontal 1line
section 631 1s hydraulically and mechanically connected
wlith the header 3, and a mechanical connection with the

gor—

manifold 4 can be chosen for supporting the end of the

horizontal line section 631 pointing to the manifold 4.

Thus, the header 3 1s hydraulically connected with the
hydraulic shunt 5.

In the exemplary embodiment presented, three crossbars 11
are provided below the header 3 and the manifold 4. The
crossbars 11 extend in horizontal direction and are each
provided on the underside with two castors 13 each, of
which one each is respectively hidden in Figure 8.

F

By means of these castors 13, the complete cascade unit 1

including the boilers 2 can be moved in a rolling manner

by muscle power, without the use of hoisting or transport

equlpment. After the cascade unit 1 has been brought to

F

1ts place of installation, the castors 13 can be separat-

A

floor

ed from the support frame 10 and replaced by fixed

or wall brackets.

In the presented exemplary embodiment, two boilers 2 are
allocated to the cascade unit 1 which are held on boiler

mounting elements 12. In a longitudinal direction of the

cascade unit 1, the boilers 2 are spaced from each other
and connected to a gas line 82 by means of suitable con-
nections 8l. In the presented exemplary embodiment, the

gas line 82 extends above the cascade unit 1.

The boiller mounting elements 12 are designed as U-shaped
brackets which rest or, respectively, are connected with

their basic leg in longitudinal direction on the allocat-
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cated header 3 or manifold 4, respectively (Figure 9).
From the basic segment, U-bars of the mounting element 12

extend from the respectively allocated header 3 or mani-

fold 4, respectively, vertically towards the top. The
mounting elements 12 are somewhat wider than the boiler 2
so that the U-bars are spaced to the respectively allo-
cated boiler 2 in the longitudinal direction of the cas-
cade unit 1. In the presented exemplary embodiment, two
separate mounting elements 12 each are used for one
boiler 2 which are spaced to each other 1in accordance

gp—

with the horizontal distance of the header 3 to the mani-

fold 4, minus a lateral projection over the header 3 or
the manifold 4, respectively. O0Of course, a one-piece
mounting element 12 could also be used for every boiler

2, such element spanning the free space between the

header 3 and the manifold 4 and each somewhat laterally
projecting from the header 3 or the manifold 4, respec-

tively.

Addiltionally, the cascade unit 1 in the example presented
in Figure 8 can also comprise several vent fittings 72 to
be able to automatically or manually wvent the header 3,
the manifold 4 and the hydraulic shunt 5. The sensor 73
1s provided on the upper side of the hydraulic shunt 5,
for example a thermometer provided 1in the dip sleeve. Fi-

nally, on the lower end of the hydraulic shunt 5, on the

part of the cascade unit 1 which 1s lowest and flowed
through by water, the drainage nozzle 75 1s provided via
which the cascade unit 1 can be drained as needed. More-
over, the nozzle 75 can be used for the removal of sludge

which settles in the lower part of the hydraulic shunt 5.

Figure 9 shows the cascade unit 1 of Figure 8 1in a top
view. Clearly evident are the horizontally spaced header

3 and manifold 4, as well as the crossbars 11 arranged
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thereunder. Moreover, the boilers 2 are mechanically con-
nected with the support frame 10 via the boiler mounting

elements 12, with the corresponding mounting elements 12

laterally projecting somewhat from the header 3 or the
manifold 4, respectively, which 1s presented by the bro-
ken line. The boilers 2 are arranged advantageously up-

right, standing on the cascade unit 1.

The hydraulic shunt 5 i1s visible on the top right in Fig-

ure 9 following the right face end of manifold 4 1n a top

view. The course of the horizontal line section 621 from

the header 3 1in the direction towards the manifold 4 1s

also visible. Towards the right, the heating circulit

inlet flow connection 55 extends from the hydraulic shunt
5. the heating circuit return flow connection is provided

hidden thereunder.

Figure 10 shows the cascade unit 1 from Figures 8 and 9

P

in a side view, thus onto a side wall of the hindmost

pr——
p—

boiler 2 seen in the longitudinal direction of the cas-

cade unit 1, relative to the hydraulic shunt 5. A waste

gas connection 83 of the boiler 2 1s visible 1n Figures 9
and 10. Furthermore, the pipe sections 63 and 64, respec-
tively, are visible in Figure 10, with the pipe section
63 or, respectively, the inlet flow connection of the
boiler 2 being allocated to the header 3, relative to a

center axis X on the right side, and the pipe section 64

or, respectively, the return flow connection of the
boiler 2 being allocated to the manifold 4 on the left
side opposite thereto. Moreover, one of the crossbars 11

is visible, hiding the other crossbars.

From the header 3, the horizontal line section 631 1s ex-

rended towards the manifold 4. The vertical line section

632 1s not presented in Figure 10. The hydraulic shunt 5
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the selected view, hidden in the background by the boiler
or boilers 2. Underneath the horizontal line section 631
or, respectively, the manifold 4, the heating circuit re-
turn flow connection 56 is visible, with the heating cir-
cult 1nlet flow connection 55 being covered and therefore

presented 1n a broken line.

.

In Figure 11, the cascade unit 1 is presented without the

installed boilers 2, with the gas line 82 also being cut

away. However, the vent fitting 72, the sensor 73 and the

bottom arranged drainage nozzle 75 of the hydraulic shunt

O can be taken exemplarily from Figure 11. Furthermore,

F

the connection of the heating circuit with the optional

pump O3 1s principally shown and the exemplary heating

system 54 to the connections 55 and 56.

In Figure 12 - which is principally equivalent to Figure

9, only without boiler 2 - the flow of the heating water
1s exemplarily presented by means of the arrows 84 in the
header 3, the manifold 4 and the bypass 630, in particu-

lar 1n its horizontal line section 631.

Figure 13 presents the cascade unit 1 in a side view,

with the flow of the water being shown by means of the
arrows 84 1n the piping sections 63 and 64, respectively,
and through the boiler. Relative to the piping section
04, the hydraulic shunt 5 is provided behind it, with the
plping section 64 being somewhat narrower than the hy-

draulic shunt 5. The piping section 63 arranged on the

right laterally thereto preferably has the same dimension

P

as the piping section 64. The flow of the water from the

manifold 4 via the piping section 64 through the boiler 2
via the piping section 63 into the header 3 is, in turn,

exemplarily presented by means of the arrows 84.
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In Figure 14, one part of the cascade unit 1 with the hy-
draulic shunt 5 18 shown enlarged in a front view, with

Figure 15 showing a side view to Figure 14.

The manifold 4 opens directly into the hydraulic shunt 5,
with the horizontal pipe section 631 being provided above
the manifold 4 and being presented supporting itself on
the manifold 4. The horizontal line section 631 can here
be connected with the manifold 4, for example in a posi-
tive material connection, preferably welded. The vertical
line section 632 extents vertically to the horizontal
line section 631 1in the direction of the upper end area
of the hydraulic shunt 5 and opens into 1t. The vertical
line section 632 can be connected or, respectively,
mounted to the hydraulic shunt 1in a suitable manner to

secure the position.

Figure 15 presents exemplarily, by means of the arrows

P
p—

flow of the water from the header 3 through the

.

84, the

bypass 630 with its two line sections 631 and 632 1nto

the hydraulic shunt 5, with a flow connection from the
vertical line section 632 into the hydraulic shunt 5 be-
ing exemplarily shown by means of the recess 86, pre-
sented in a broken line. The vertical line section 632 is

somewhat narrower than the hydraulic shunt 5.
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CLAIMS:

1. A cascade unit for a heating system, comprising: at

least two heating boilers and a hydraulic shunt

which 1s connected on the one hand with the i1nlet

flows and return flows of all heating boilers and on

the other hand with at least one heating circuit 1in-

let flow and heating circuit return flow, the cas-

n

cade unit comprising one each of an essentially hor-

izontally extending boilexr inlet flow header and

boiler return flow manifold, the header and the man-

ifold being connected with the hydraulilic shunt, and

the header and the manifold each having prepared

'l

connecting nozzles, fittingly placed for a group oOr

H
e

two or more heating boilers for the connection of

the heating boiler inlet flows and the heating boil-

er return flows;

wherein the cascade unit itself forms a self-

supporting support frame on which the at least two

heating bollers are mounted;

wherein the header and the manifold are bearing ele-

ments of the self-supporting support frame and carry

at least a portion of the weight of the at least two

heating boilers, the self-supporting support frame
enabling the at least two heating boilers to be

structurally supported without the need for sepa-
rately supporting the at least two heating boilers

from a floor, a wall, or a ceiling of a room 1n

which the at least two heating boilers are disposed;

wherein the header and the manifold are spaced apart

from one another in a common plane;
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and wherein branch piping sections acting as bearing

elements arranged between, and structurally connect-

ed to, the header and the manifold, the branch pilp-

ing sections also being fluidly connected to either

the header or the manifold and carryilng water at

F

least over partial sections of their length.

The cascade unit according to claim 1, wherein the

header and the manifold are bearing elements of the

self-supporting support frame.

The cascade unit according to claim 1 or 2, wherein

the header and the manifold are arranged at a dis-

tance to each other in a vertical plane and that
vertical pipe sections are provided between the

header and the manifold, with the pipe sections be-

ing hydraulically connected either with the header

or with the manifold and carrying water at least

over partial sections of their length and comprising

p—
e

or bearing connecting nozzles for the connection of

the heating boiler inlet flows and the heating boil-

er return flows.

The cascade unit according to claim 1 or 2, whereiln
the header and the manifold are arranged in a hori-
zontal plane at a distance to each other and that
horizontal pipe sections are provided between the
header and the manifold, with the pipe sections, be-
ing hydraulically connected eilther with the header

or with the manifold and carrying water at least

over partial sections of their length and comprising

“or the connection

el

or bearing the connecting nozzles

r—
e

of the heating boiler inlet flows and the heating

boiler return flows.



CA 02549262 2013-09-20

20

5. The cascade unit according to claim 3 or 4, whereiln

the header, the manifold and the wvertical or hori-
zontal pipe sections are designed as hydraulically

and statically adequately dimensioned round Or

square steel pipes.

o . The cascade unit according to any one of the claims

1 to 5, wherein the header and the manifold are each

connected on their one lateral face end with the es-
sentially vertically oriented hydraulic shunt, with

the header connecting to the shunt on the top and

the manifold on the bottom.

7. The cascade unit according to claim 6, wherein the

hydraulic shunt is firmly connected with the header

F

and the manifold and forms a bearing element of the

self-supporting support frame.

3. The cascade unit according to claim 6, wherein the

hydraulic shunt is detachably connected with the

header and the manifold and forms a non-bearing ele-

ment or a bearing element of the self-supporting

support frame.

9. The cascade unit according to any one of claims 1 to
8, wherein it comprises several self-supporting sup-
port frames which are each mechanically and hydrau-

ﬂ

lically detachably connected in the area ol the face

F

ends of the header and the manifold.

10. The cascade unit according to claim 9, wherein the

header and the manifold are each formed on one Or On

both face ends with one standardized connecting

means eacnh.
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The cascade unit according to claim 10, wherein the

standardized connecting means 1s a connecting

flange.

The cascade unit according to any one of claims 1 to

11, wherein each support frame comprilises prepared

boiler mounting elements adjusted to the boilers to

be mounted.

The cascade unit according to any one of claims 1 TO

e

12, wherein the support

frame comprises mounting el-

ements and/or connections for other components of

the cascade unit.

The cascade unit according to claim 13, wherein the

other components comprise expansion vessels, vent

fittings, sensors, control devices and other fit-

tings and/or functional elements.

The cascade unit according to any one of claims 1 ToO
12, wherein a line section with suitably positioned
branches to all mounted boilers is arranged on the

support frame for the supply of gaseous Or liquid

fuel.

The cascade unit according to any one of claims 1 to
15, wherein on each support frame, one line section

(each) is arranged with suitably positioned line

branches from all mounted boilers for the collection
and removal of waste gases and/or the collection and

removal of condensate.

The cascade unit according to any one of claims 1 to

16, wherein several castors are provided on the un-

derside of the support frame.
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The cascade unit according to claim 17, wherein the
castors are detachably mounted on the support frame

and can be replaced by floor or wall brackets.

The cascade unit according to claim 1 or 2 or ac-
cording to any one of the claims 4 to 16, wherein

the header and the manifold are arranged 1n a hori-

zontal plane at a distance to each other and that

pipe sections extend vertically from the header and

the manifold to the boiler, with the pipe sections
being mechanically and hydraulically connected with

the respectively allocated header or manifold ana

with the pipe sections having connecting nozzles for

connection to the boiler.

The cascade unit according to claim 19, wherein the
header is provided with a bypass which comprises a

horizontal line section and a vertical line section.

The cascade unit according to claim 20, wherein the

manifold is hydraulically and mechanically connected
with the hydraulic shunt and that the header is hy-
draulically connected with the hydraulic shunt via

the bypass.
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