SYSTEM FCR,“-'SU_PPLYI NG CONSUMERS W TH HEAT ENERGY, AND APPARATUS RI'—BREPQ’B E@P,Sj
I nvention pertains to a system for supplying consuners with heat energy,

having a carrier mediumheated in at | east one heat source. The present

i ngention also relates to distributor devices and coll ector devices for

such a system and to an apparatus which includes such distributor devices

and col | ector devices, and which serves to control the supply of heated
carrier nediumto consuners. For supplying .consunmers with heat energy, it

i's known to use environnental coIIecHors, such as sol ar collectors, waste

heat collectors, ground reservoirs, and the like. It is also known, in

order to attain a tenperafyrey! resusrlfin ksuMeRS wiepands for heat energy
consuners, to raise heat gfg’ BYERRY, ANG ATRE@EIS fBREFOROW tenperature to
heat energy with a high tenperature by nmeans of heat punps. Since nmany
techni cal aspects nust be addressed in supplying consuners with heat
energy, however, the systens known thus far have not net the technical and
organi zati onal demands nade of them and for this reason narrow limts are

set on SLK”}hgyfﬁJ%H%ion pertains to a system for supplying consumers with heat
energy,“having a2 carrier medium heated in at least one heat
source. The present invention also relates to distributor
devices.and collector devices for such a system, and-to an
apparatus which includes su;h distributor devices and collector
_devices, and which serves ta control the supply of heated

carrier medium to consumers.

For supplying consumers with heat enexgy, it is known to use
environmental collectors, such as solar collectors, waste-heat

.collectors, ground reservoirs, and the like. It is also known,

in order to attain a temperature level that meets the demands
for heat energy consumers, to raise heat energy of a kind that

has a2 low temperature to heat energy with a high temperature by

means of heat pumps. .

Since many technical aspects must be addressed in supplying
consumers with heat energy, however, the systems known thus far
have not met the technical and organizational demands made of

them, and for this reason narrow limits are set on such systens

in general use:



i n gerieral use: -2- For instance, the efficiency of environnental
cqliectors, especially solar collectors, is optimal if these collectors are
supplied with the carrier nmediumat a | ow enough tenperature, because only
inthis way can a large tenperature diffgrence be utilized by the
environmental collectors so that a high anount of heat energy can be
recovered. However, it nust be noted that in the magjority of environnental

col | ect or Fort imstyamnod, dfhd et imiancyblof eamviieonmerrtal rapl Tdwetdes ener gy
that can be renmoved in environnental collectors depends for instance on the
out door t especdially atoldir ddlimctelrisgh iiss opiigadntiifalthedse gtk lectohs are
summer than in winter and as a rule is higher during the day than at night.
The heat enppdjiechatitduthse cagedesr n¢dipmmagng dows @npuaiviemneratureo
depends on the position of the sun relative to the solar collector and on

t he weat hBPCaGSR PALY ddhfibdl Wayp&ans apdprgen teapeat s (b Lenge the

utilized by the environmental collectors so that a high amount
of heat energy can be recovered. However, it must be noted
that in the majority of environmental collectors, the amount of
heat available varies over time. The heat energy that can be
.removed in environmental collectors depends for instance on the
outdoor temperature at the time, which is substantially higher
in the summer than in winter and as a rule is higher during the
day than at night. The heat energy that can be recovered by
means of solar collectors also depends on tﬁe position of the
sun relative to the solar collector and on the weather.

Similar technical aspects pertain to heat collectors of the
kind in which the waste heat is recovered from production
processes or processing operations, since the amount of heat is
dependent on the course over time of these operations. This
presents the difficulty that the periods of time in which heat
is offered by heat collectors do not match the periods in which
consumers of heat energy demand heat, resulting on the one hand
in an oversupply of heat energy recovered by heat collectors
and on the other in heat consumption that is not covered by the

heat collectors.

It must also be taken into account that the carrier medium is

output at different temperature levels from different heat



ki.nd i‘'n which the waste heat is recovered from producti on processes or
proecessing operations, since the anount of heat is dependent on the course
over time of these operations. This presents the difficulty that the
periods of time in which heat is offered by heat collectors do not match
the periods in which consuners of heat eriergy demand heat, resulting on the
one hand in an oversupply of heat energy recovered by heat collectors and

on the ot hgyyldediaa, Aty QN dhaol1edtWr£0\@fvek-ddmdiaNedbl1ectors,

collectors. It nust al so be taken into account that the carrier mediumis

out put at ad TRIANtrdspaliadd) el el sadMoomidids erid dwentier wediant ors,
such as solar collectors, environmental collectors, and heat reservoirs, at

the sane tcutpsit the wariows et woundesumust wrdmafore atesenricesnived
therefore never be m xed together, because that would nmean that whichever
carri er mEdigebhes atbadauss dihadt womide mear &Hady alhighevenhecavoler wediumno
a |lower tenperature level, wth an attendant | oss of heat
is at the highest temperature level would be cooled down to a
lower temperature level, with an attendant loss of heat
potentiai. Accordingly, it must be assured that the carrier
medium arriving from different heat sources at different
temperature levels must be carried to particular consumers of

heat energy that are set for those temperature levels.

If a given temperature lével is raised by a heat pump to a
higher temperature level, to enable supplying certain consumers
of heat energy with the heat energy they demand at a high
temperature level, then it must also be taken into account that
the efficiency of heat pumps is optimal whenever they are
supplied with the carrier medium at a temperature value that is
within narrow limits. Moreover, in heat pumps there is the
requirement that they must remain on continuously for
relatively long periods of time, that is, for at least one
hour; frequent switching of the heat pumps on and off must be
avoided, because otherwise their service life'would be greatly
shortened. A further aspect is that the maximum capacity of
heat pumps must be designed such that they can cover the demand
for heat energy even if the supply of heat energy recovered

from environmental collectors is low.



potential. Accordingly, it nust be assured that the carrier mediumarriving
frbﬂ1different heat sources at different tenperature | evels nust be carried
to particular consuners of heat energy that are set for those tenperature

| evels. If a given tenperature level is tgised by a heat punp to a higher
tenperature level, to enable supplying certain consuners of heat energy
with the heat energy they denmand at a high tenperature level, then it nust
al so be t @kmthert ;aspectnthibatustheeffakerenmtofadenpuipssushopystens
whenever they are supplied with the carrier nmediumat a tenperature val ue
that is wilsithatrinwarides kindsoverbuikdings, mepeciably hotehs,

requi rement that they nmust remain on continuously for relatively |ong

peri ods ofaRanyfmenpRuildings, gomnergiahdLamikitiespnrtt faGFeEhrfy BPtt he
heat punps qn and off nust be avoi ded, hecause otherw se fheir %grvice life

woul d be GEat IRPAhARLFRY. PYE rAFIhICHped 12t IRRSIRE HauxPRbnPLapadht y
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COlleCtor%éé%ééﬂ%or heating purposes; and over the entire year, heat
energy is needed for heating general-purpose water for cleaning
uses, for swimming pools, for air-conditianing of rooms, and so
forth. All year, negative heat energy is needed for cooling
purposes, such as in refrigeration systems for the storage of
foods. Since such systems as a rule are located in central
regions of buildings, it has been found that the demand for
cooling energy in winter is at least as high or even higher
than in the summer. The reason for this is that in winter,
such buildings are heated, and that heating energy also reaches

the refrigeration rooms.

Accordingly, the object of the present invention is to create a
system for supplying consumers with heat energy, which has a
carrier medium heated in at least one heat source, by which the
many aspects discussed above are taken into account, so that as
a result such a system meets the technical and organizational
demands made of it. According to the invention, this is
attained in that the outlet line of the at least one heat
source is connected to the inlet of a distributor device
associated with it, and that the distributor device is embodied

with a plurality of outlets to which the flow lines to
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-4- Ariot her aspect that nust be taken into account
in<various kinds of buildings, especially hotels,
commercial facilities and factories, not only heat |k i
heat energy is needed. In the cold tlne_qg_the year, D it er |
heat energy is needed for heating purposes; and over the entlre year, heat
energy is needed for heating general -purpose water for cleaning uses, for
SW nMm ng EYisumdry of heaMmdindyy Bt @f didfererrndtespdmature Alévg:]aaare
negative heat energy is needed for cooling purposes, such as in

refri ger atdoymesytstdanoyf arearfse cei dhagd istfidador Savisesgucns st ciseas a
rule are | ocated in central ions of buildings, it has been found that

t he denmandonsumssst,i P é\ﬁ?émji/ t| heated jcarpieromediam [gajh ke debivereder
than in the summer. The reason for this is that in winter, such buildings
are heat e®2Mam® ST ng energy al so reaches the refrigeration roons.
Accordingly, the object of the present inventionis to create a

This distributor device thus assures that the carrier medium
output by a heat source is supplied to the particular consumer
or group of consumers of heat energy for which precisely that

temperature level that is output by the heat source is needed.

Preferably, the consumers of heat energy at different
temperature levels are connected in series, as a result of
which carrier medium can flow through them in succession.
Radiators, dishwashers, washing machines, clothes dryers, hot
water heaters and floor heating systems can be named as
éxamples of heat energy through which the heated carrier medium
flows and which are connected individually or optionally in
series; in the process, the carrier medium gives up its heat

energy to consumers and is thereby codled.

Examples of heat sources that may be named are environmental
collectors, especially solar collectors, waste heat collectors,
heat reservoirs, especially ground reservoirs, and the like.
If two solar collectors are provided, which are aimed in
different directions, then they give up the carrier medium at
different temperature levels. Since then each of these heat

sources is assigned its own distributor device, the carrier
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systefn for supplying consumers with heat energy, which has a carrier nedium
heated in at |east one heat source, by which the nany aspects discussed
above are taken into account, so that as a result such a system neets the

t echni cal and organi zati onal demands nadg-of it. According to the

i nvention, this is attained in that the outlet line of the at |east one
heat source is connected to the inlet of a distributor device associ ated
with it, medithatist Hérdctedi byt meadsvofethe vebpdrtddistiribufian devicef
outlets to which the flow lines to 17 February 1997 -5 - consuners of
heat ener§9 whighgVererensurerper aguewr| efeFORFEMEERNAST 8L BP F¥hs of the
di stributor device, one of the consuners, to which the heated carrier

medi um caRabEigulayetemperakure leyedt bRatahlet RRTEARTUMEAI Sy MRt Rf gy

Whi ch car FRer SRBRELAEEANCPELRFERT oiR-t nif finERE Ges DR, PHACs SAeEEY B or

Suppl | ed EBCERGERar FFO0I BDS COREther BROGPEtp of consumers of heat ener gy

for which precisely that
Moreover, further consumers for heat energy at a low
temperature level, such as pipelines laid in inner walls, in
further floors, in_outer walls and the like, may be p;ovided,
into which the carrier medium at a low temperature level is
introduced, as a result of which on the one hand the heat
energy contained in it is stored and on the other insulation is
brought about, thus enabling climate control of rooms.
Moreover, at least one energy reservoir, such as a ground

reservoir, may also be provided.

Preferably, the system includes a further heat source in the
form of a heat pump. To feed the heat pump, at least one
collector device is provided, at whose inlets the return lines
of the consumér or consumer groups at a different temperature
level are connected, and whose only outlet is connected to the
inlet of the heat pump. This makes it possible to take into
account the fact that a heat pump functions with optimal
efficiency as long as it is supplied with a carrier medium that
has a narrowly defined temperature value. By means of the
collector device, the particular return line from a consumer or

consumer group or one among the plurality of consumers or



tenperature level that is output by the heat source is needed. Radiators,
di.shwashers, washi ng machi nes, clothes dryers, hot water heaters and fl oor
heati ng systens can be nanmed as exanples of heat energy through which the
heated carrier medium flows and which ars,connected individually or
optionally in series; in the process, the carrier nediumgives up its heat
energy to consuners and is thereby cool ed. Exanpl es of heat sources that
my be narmthsamerwrergfoupsetiat coisee ahe esteamtgy Ssiarbeoséketbed,
wast e heat collectors, heat reservoirs, especially ground reservoirs, and
the |ike. thiatt iassdike cRofttisn aresliawme ap:r dheddrempentatiizg slevedbdregquired
different directions, then they give up the carrier nmediumat different

t enper at urfer &he heat; RWNR hemde ddH someddane ife Mamuhad & i Bhasheaheaunps

own distributor device, the carrier mediumis directed by peans of the
respect dikt GRuMGRENNRY (hevteaperat u&'@nétﬁﬁ’@rsl gtﬁtf‘u %‘%/ T EPhSARELEm; s
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Iom1tenpef§¥hr evel as plpel nes nnér "wal
distributor device associated with the heat pump, and by this

device the particular consumer that is to be supplied with heat

energy from the heat pump can be selected.

In the energy reservoir, the storage of excess heat energy
takes place, and this heat can then be extracted whenever too

little heat energy is ocutput by the environmental collectors.

A system according to the invention, distributor and collector
devices of the invention, and an apparatus according to the
invention are described below in detail, in terms of exemplary

embodiments, shown in the drawing. Shown are:

Fig. 1, a system according to the invention in a schematic

view;

Fig. 2, an apparatus according to the invention, in an

axonometric view; and

Fig. 3, an apparatus according to the invention in an

axonometric view, with some components left out.



furthér floors, in outer walls and the like, may be provided, into which
the carrier mediumat a low tenperature level is introduced, as a result of
whi ch on the one hand the heat energy contained in it is stored and on the
other insulation is brought about, thus _gnabling climte control of roons.
Mor eover, at |east one energy reservoir, such as a ground reservoir, may

al so be provided. Preferably, the systemincludes a further heat source in

the form of syshent apuErdihy freedhehdnbent iRMincAidesativoo e sint imet o
device is provided, at whose inlets the return lines of the consuner or

consuner devdpgesatl andi 22f,etenthecipdiatidoall éndlets o it mimicdt dthe anttldiose
only outlet is connected to the inlet of the heat punp. This nakes it
possi bl e fldneskd o rnd 20c oFntwohbehiic sonrgesa areacopmestiadct iThe heath
optimal efficiency as long as it is supplied with a carrier nediumthat has
a nar r owl $odEFese@rec #PPrdiglebyaray. By exaaRd coPYt RaVAFIONE@$2devi ce, the

particular return line froma_consuner or_consuner %rou or one anong the
pIuraIityc8@186ﬁ96ﬁ3r§58P°1a11Y solar collectors A and B, waste heat

collectors, ground reservoirs, or the like. The lines 11-19/
and 21-29’ connected to the outlets of the respected
distributor devices 1 and 2 are connected to flow lines 71-79’
for consumers of heat energy at different temperature.levels.
The return lines 7l1a-79%a from the consumers are each connected
to the flow.lines of the next consumer of heat energy in
sequence. Thus the return line 71a is connected to the flow

line 72 for a second consumer of heat energy.

The flow lines 71-75 lead to a group of five consumers of heat
energy at a high temperature level of approximately g8o°c to
approximately 30'C, such as, fifst, radiators; second, machines
such as dishwashers, washing machines, dryers and the like;
third and fourth, hot water heaters; and f£ifth, fiéor heating.
The flow lines 76-79 lead to a second group of consumers of
heat energy at a low temperature level of approximately 25°C to
20°C, such as lines in inside walls, inside floors, outer

walls, and in two different ground reservoirs.

In addition, a third distributor device 3 and a fourth
distributor device 4 are provided. The return line 80 of a

heat pump 8 is connected to the single inlet of the third



- #- consuner groups that consunme the heat energy can be selected that has
the carrier nediumat the tenperature |evel required for the heat punp, and
this mediumis carried to the heat punp. In the heat punp, the tenperature
| evel of the carrier nmediumis raised to.ghe value required for supplying

t he heat energy consuner. The feeding of the carrier mediumis done via a
di stributor device associated with the heat punp, and by this device the
parti cul ardistmsibmetor hdevicetd. beThepphtlket W imesedl~2her§ytheokhikd heat
punp can be selected. In the energy reservoir, the storage of excess heat
ener gy takdbstyreetonndeyice hehsa¥ahpt¢km powxtines edlnwhtnefetheoo little
heat energy is output _by the environnenta] collectors. A Zsten1acconding
to the i nVYRFYRET R QF rReRE ANOFRY F 12 R d"e?FFQ%EaB‘Fr?hi Y&dent fokingnd
an apparatus according to the invention are described below in detail,.[n
Cermeror S Pt TS TOTGE eI R S otrrhPetenrbo the,
system acconding {0 db%t M IQRAN S SPAWIE dlftle 4. The ocutlet

lines 41-44 of the fourth distributor device are connected to

the flow lines 77-79’ of the consumers of heat energy at a low

energy level.

Two collector devices 5 and 6 are also provided. The inlet
lines 51-54 of the first collector device 5 are connected to
the outlet liens 12-16 and 22-26 of the two distributor devices
1 and 2 that lead to the flow lines 72-75 for consumers of heat
at a high temperature level. The sole outlet line 50 of the
first collector device 5 leads to the heat pump 8. The inlet
lines 61-65 of the secdnd collector device 6 are connected to
the lines 16-19’ of the first distributor device 1 and the
lines 26-29’ of the second distributor device 2 that lead to
the flow lines 76-79’ to consumers at a low temperature level.

The sole outlet line 60 leads to the heat pump 8.

The heat pump 8 includes an evaporator 81 and a condenser 84;
the outlet of the evaporator is connected to a compressor 83
via a line 82. The line 60 leading from the collector device 6
to the heat pump 8 includes a mixing device 85, which
communicates by means of a line 86 with a three-way valve 87.

A pump 89 is also located in a line 88 that leads from the



Fig. 2, an apparatus according to the invention, in an axononetric view,
and Fig. 3, an apparatus according to the invention in an axononetric view,
wi th some conponents |eft out. -8- A system according to the invention

i ncl udes two distributor devices 1 and 2,540 the individual inlets of which
the outlet Iines 10 and 20 of two heat sources are connected. The heat
sources are enbodi ed by way of exanple by environnental collectors,

especi al | ymiSolf wHlv€cE BI o Acliddedapobticr henl crhé ecé Or Sgepgatiiod system
reservoirs, or the like. The lines 11-19' and 21-29' connected to the

out | ets of9 timclwdeeca ecool g i dotbrodewltbsh lisicbrnectked ohpethednizihyow

lines 71-79" for consuners of heat energy at different tenperature |evels.
The ret ur devins 85 Aarmdte rigme tthresmalerale® Seach connected to the flow
| ines of the next consuner of heat energy in sequence. Thus the return |ine

7la is connected to the fl ow
Located in the line 90 that leads from the three-way valve 85

to the distributor device 4 is a mixing valve 45, to which

lines 10a and 20a that lead back to the solar collectors A and

B are connected.

Instead of the second solar collector B, an environmental
collector or a ground reservoir may also be provided. Pumps 30

are disposed in the majority of the line.

The mode of operation of this system is as follows:

Via the outlet line 10 of the first solar collector A, heated
carrier medium is supplied to the first distributor device 1.
Depending on the temperature of this carrier medium, this
medium is supplied via one of the outlet lines 11-19’/ to
whichever consumer of heat energy is set for the temperature
that is available. For instance, if the solar collector A
outputs carrier medium at a temperature of approximately 80°C,
then this medium is supplied via the distributor device 1
through the line 11 to the flow line 71 for the consumer that
has the highest temperature level, such as a group of
radiators. Conversely, if the first solar collector A outputs
carrier medium at a temperature of 30°C, then it is supplied

via the first distributor device 1 through the line 15 to the



line 72 for a second consuner of heat energy. The flow lines 71-75 lead to
a group of five consuners of heat energy at a high tenperature |evel of
approximately 80 C to approximately 30[err], such as, first, radiators;
second, machi nes such as di shwashers, waghi-ng nmachi nes, dryers and the
like; third and fourth, hot water heaters; and fifth, floor heating. The
flowlines 76-79 lead to a second group of consuners of heat energy at a

| ow t enpergitaw el irey 15 dfo aipr diliqrat dleptdFigerayjstten 20[Ak rd  sikh hewernes in
inside walls, inside floors, outer walls, and in two different ground
reservoi r sevel addie iearriexn mediun sis ismRRddafe Rt PR Ph hrfhrst

distributor, device 4 are provided. The return line 80 of a hea%yguwp 8 1is
connect ed digtHdukoR VIRl otig e (5 Fhe Wings i I/niR” deRire P THee

outlet lines 31-.34 of_the ird distributor device 3 lead to the flow |ines
e of Mo iRem e hi Wiag e FoneirerEah & o toperatirg

90 t hat cq@$gfron1a refrigeration system9 is connected to the

In an analbgous way, the supplied, heated carrier medium from
the second solar collector B is delivered, as a function of its
temperature, via the outlet line 20 of the second distributor
device 2 via one of the lines 21-25 to one of the flow lines
71~75 leading to one of the consumers of heat at a high
temperature, and via one of the lines 26-29’ to one pf the flow
lines 76-79’ to one of the consumers of heat at a low

tenmperature level.

By means of the distributor devices 1 and 2, it is thus assures
that the carrier medium will reach the particular consumers
that are set to the temperature of that carrier medium. Since
the return lines 7l1a-79a of the consumers of heat energy are
connected to the flow lines of the néxt consumer in segquence,
the carrier medium can be passed through the further consumers
as a function of the heat requireménts, and as a result the
heat energy contained in it is given up to these further

consumers.

However, if there is a need to feed additional heat energy into

the system, then via one of the lines 51-54 from the two



si-ngle inlet of the fourth distributor device 4. The outlet lines 41-44 of
the fourth distributor device are connected to the flow lines 77-79' of the
consuners of heat energy at a |ow energy level. Two coll ector devices 5 and
6-are also provided. The inlet lines 51-540f the first collector device 5
are connected to the outlet liens 12-16 and 22-26 of the two distributor
devices 1 and 2 that lead to the flow lines 72-75 for consuners of heat at
a hi gh t empAnaictiord evand Biosdmmitheetcdrisumdis @t tahchigh stempetatiuve
device 5 leads to the heat punp 8. The inlet |lines 61-65 of the second

col | ect or léweilge it flray igwh meotEen median iisesapa-iegl wia thhe ffixst
distributor device 1 and the lines 26-29' of the second distributor device
2 that | es¢liectir Aepiiqs Feanpsvig the ddmsud deading &p tidrpdredtirpump

| evel . The sole_outlet line 60 | eads to the heat punp 8. The heat punp 8
i ncl udes &ntov b6 seBdeREem §4a ot 62 L8 PUMBL & -outiTettRA ‘i?fﬁ%ﬁg%r%‘tor

L5y Connected kaetaliasay A3 Mis.adl 12 T sahno [om the

cormuni ?aia(g%t?.%uﬁ%nsce%ae%altw}% %glwiet t}e%utiWe%.e'i\P{a%n\éalovfe t§17e' consumers
for heat at a high temperature level. By means of the third
distributor device 3, via one of the lines 31-34 to one of the
flow lines 71-74 for consumers at a high temperature'level,
carrier medium output by the heat pump 8 is supplied at a
temperature of 80°C to 30°C. Since the heat pump 8, is supplied
with carrier medium at a high temperature level via the first

collector device 5, the temperature thereof can be raised by

the heat pump 8 to the required high temperature values.

By means of the second collector device 6, carrier medium is
supplied to the evaporator of the heat pump 8 via the
distributor devices 1 and 2 from the solar collectors A and B
or from one of the consumers of heat at a low temperature
level. Because of the selection, made possible by means of the
second collector device 6, of which of the collectors or
consumers will be the source of inflowing carrier medium to be
supplied to the heat pump 8, it is possible to take into
account the fact that the efficiency of the heat pump 8 is
optimized whenever the heat pump 8 is supplied with the carrier
medium at a relatively accurately fixed temperature value, for

instance of 30°C.



A punp 89 is also located in a line 88 that |eads fromthe -10- m xing
val've 85 to the evaporator 81. The refrigeration system9 includes a
cooling coil 91, which is connected to the mi xing device 85 and to the

t hree-way valve 87. Located in the line nglhat | eads fromthe three-way
valve 85 to the distributor device 4 is a mxing valve 45, to which |ines
10a and 20a that | ead back to the solar collectors A and B are connect ed.

I nstead ofridecsBgoPsrsDéArmEPi LRChWEp s WY €l | s vapEratdr c8l| o€t BheOheat
ground reservoir may al so be provided. Punps 30 are disposed in the

maj ority qiunes | imesugpkrieddelaftioperiatearway vdlee s§stem theasobdlihgws:

Via the outlet line 10 of the first solar collector A heated carrier

medi um i s aribbl9kdof othéeréfriyextition mystrencdi clhe 1Rpandi iyownfrhn

tenperature of this carrjier nmedium this nmediumis supplied, via one of the

outl et |irée mefinigegation system 9 can be mixed with the incoming flow
via the three-way valve 87. Moreover, the return flow from the
refrigeration system 9 can be added via the mixing valve 85 to
the incoming flow for the evaporator 81. As a result, the
temperature of the carrier medium supplied to the refrigeration
system 9 can be controlled. Moreover; the return flow from the
refrigeration system 9 is brought via the mixing valve 85 and
the line 90 to the inlet of the fourth distributor device 4,
from which, via one of the lines 41-44, it reaches the flow
lines 77-79’ leading to one of the consumers of heat at a low
temperature level. Since the return flow lines 75a-79a are
connected to the mixing valve 85 via the collector device 6 and
its outlet line 60, carrier medium at a low temperatﬁre can be

fed from one of the consumers of heat at a low temperature

level into the refrigeration system.

Disposed in the various lines are temperature sensors, by which
the temperatures of the carrier medium located in these lines
are measured. The outputs of the temperature sensors are
carried to a central control unit. Moreover, all the data
required for operation of the system, such as the outdoor
temperatures, the heat demand of the individual consumers, and
~the like, are fed into the central control unit. By means of a

control program, the distributor devices and the collector



whi cheiver consuner of heat energy is set for the tenperature that is
avai |l able. For instance, if the solar collector A outputs carrier medium at
a tenperature of approximately 80[err], then this mediumis supplied via
the distributor device 1 through the lingdl to the flowline 71 for the
consuner that has the highest tenperature |evel, such as a group of

radi ators. Conversely, if the first solar collector A outputs carrier

medi um at Gevirgperaterecontr&lled rdych emt tas sa sippttben veof the &Supplly of
distributor device 1 through the line 15 to the flowline 75 to the

fl oor heathent 8rexgy wdsthe idemandcfor dveat enrrgys reREipayi Wkildzation
supplied by neans of the first distributor device 1 via one of the_lines

16-19' to Yhe IAREEN obF | 3FRIF - 7PINGP FREDIST HRPLTUME LA ¥eBY A°Fow
D e At ol RS9 U T PP iRt o shgT b g
tenperaturg . via LAe OULL&Ls 1 16 20 Rlod G886 USTTdMLL A and B,
the heated carrier medium is supplied to those consumers that
are to be acted upon at a corresponding temperature. By
connecting the consumers of heat energy of different
temperature levels in series with one another, the heat energy
contained in the carrier medium is utilized completely. Excess
heat energy is stored in one of the heat reservoirs, and if not
enough heat energy is supplied by the environmental collectors,

it can be made up by extracting heat from these reservoirs.

If the demand for heat energy cannot be met by the

environmental collectors and the heat reservoirs, thén the heat -
pump- 8 is put into operation as well. By means of the’
collector device 5, carrier medium with a high temperature

value is supplied to the heat puﬁp 8; and as a result the
carrier medium is raised to the required high temperature by

the heat pump 8. By means of the collector device 6, carrier
medium is supplied to the heat pump 8 at such temperature

values as assure its optimal efficiency.

The heat energy produced in the refrigeration system is also
recovered and returned to the system. If negative heat energy

is output by the collectors A or B, then it can be carried to



device- 2 via one of the lines 21-25 to one of the flow lines 71-75 | eading
to-one of the consumers of heat at a high tenperature, and via one of the
lines 26-29' to one of the flow lines 76-79' to one of the consuners of
heat at a |ow tenperature |evel. By neans;eL the distributor devices 1 and
2, it is thus assures that the carrier mediumw | reach the particul ar
consuners that are set to the tenperature of that carrier nedium Since the
return |intse7taf¥dgevatibn spatemessvibd tkatdbstrihubter dewicesed @md Re
flow lines of the next consuner in sequence, the carrier nediumcan be
passed t hranghtheecolientprcéaviner6 ardaviantheoniyinghwahust 85.

requi renments, and as a result the heat energy contained in it is given up
to these further consuners. However, if there is a need to feed additi onal

heat ener into the syste then_vja,one of the, ]in 54 fromthe,two
-12- g s a result, yby Héans of this system, the glsa&vantages o? the

known prior art, residing in the fact that optimal operation is

not made possible, are overcome.

An apparatus is described below, in conjunction with Figs. 2
and 3, which includes the distributér devices, the collector
devices, and the lines required between them. As soon as the
connecting lines for the heat sources, especially solar
collectors, the lines that lead to the consumers of heat energy
at different temperature levels and that lead to the heat.pump,
the ground reservoirs and the refrigeration system are '
connected to such an apparatus, and in addition as soon as the
control motors for the distributor devices and the collector
devices are connected to the central control unit, the entire

system is functional.

This apparatus comprises a housing 100, which is embodied on
its top with two bores 101 and 102 that serve to connect the
lines 10 and 20 that come from the heat collectors, in
particular the solar collectors A and B. These bores 101 and
102 lead, via conduits located in the housing 100, to 10
transverse bores 103, which in turn discharge into two
distributor devices 110 and 120 .that are provided on the front

and back of the housing 100 and are located in a symmetrical



collectors A and B or fromthe consuners at a high tenperature |evel
inflowing carrier mediumis carried via the first collector device 5 and
“via the line 50 leading to the heat punp 8 to the condenser 84 of the heat
pup 8. In the condenser 84, the tenperatg~e of the carrier nediumis
raised to the particular tenperature value required in one of the consuners
for heat at a high tenperature level. By neans of the third distributor
devi ce 3, pesitdma githhaeaspest to. thet septzadf plpaef ofvUhiendwusing XeR.
consuners at a high tenperature |evel arrier medi ym out put, by the heat

punp 8 i sOB&¥plthed fxont Cdms&irutrs GFVEGFeFFP £8M3LeSREN §Thdd'® he heat
8, i lied Wt, ' ' hi t | |, via th
PTSt Ceol ReabaPouanto i1 B dBsRparat PR oRer o She: AT REs b tor 48460 “heat
8 t ' ' t | f, t d '
U 011048 6 30 DAL LGTER A Bl U RSP S

heat punp-gexkgcgge Akl Rt or devices 1 and 2 fromthe solar collectors A
and B or fromone OF the consuners of heat at a | ow tenperature | evel

Because of the selection, nade possible by nmeans of the second coll ector
device 6, of which of the collectors or
The distributor device 110 has a distributor chamber 111 into

which the transverse bores 103 discharge. A rotatably
supported disk 112 rests on the rear end face of the
distributor chamber 111, in which chamber the transverse bores
103 terminate; the disk is embodied with a single bore 113.
The distributor chamber 111 is closed off by a 1lid 114.
Located on the 1id 114 are a gear 115 and a control motor 116.
By means of the control motor 116, the disk 112 can be rotated
in such a way that its bore 113 is located above one of the

transverse bores 103.

In the interior of the housing 100, five conduits 104, which
" lead to five transverse bores 105, and five further conduits
106, which lead to five transverse bores 107, originate at the

10 transverse bores 103.

On the front of the housing 100, the flow liens 71-75, which
lead to the consumers of heat at a high temperature level, can
be connected to the transverse bores 105. The flow lines
76-79’, which lead to the consumers of heat at a low

temperature level, can be connected to the transverse bores



consuners will be the source of inflowng carrier nediumto be supplied to
the heat punp 8, it is possible to take into account the fact that the
efficiency of the heat punp 8 is optim zed whenever the heat punp 8 is
supplied with the carrier mediumat a relatively accurately fixed
tenperature value, for instance of 30[err],_ -13- The cold carrier nmedium
out put by the evaporator 81 of the heat punp 8 is supplied via the
three-way valve 87 to the cooling coil 91 of the refrigeration system?9

The returmd?ow By ogomperi€bij 06m atheb&yst €M the dtobeing xedow thet Ndnes
incomng flow via the three-way valve 87. Mreover, the return flow from

the refri geraetam slyst eovde cBrometlreldechsumetrsiecamn xbegcomheetéd to the
incomng flow for the evaporator 81. As a result, the tenperature of the
carrier nmkfanswmpesikores 108 ard rlQky & i bineybeading cke orecofit kbel ed.
Moreover, the return flow fromthe refrigeration system9 is brought Vi a
t he ni xi nFORBYRESS efRtginates at each of the transverse bores 105 and
107, and is returned to the respectively adjacent transverse
bore 105 through 107. The last conduit 106a, which connects
the transverse bores 103a and 107a, is also embodied with a
connection piece 108, to which the lines 10a and 20a that lead

back to the heat collectors A and B.

From the transverse bores 105, conduits 122 lead in the
interiox of the housing 100 to five transverse bores 123, which
discharge into a distributor device 130, located on the front |
of the housing 100, and a collector device 150, located on the
back of the housing 100. The distributor device 130 .-is in turn
embodied with a distributor chamber 131, in which a turntable
132 embodied with a single bore 133 is located, which ﬁurﬁtable
is rotatable by means of a control motor 136 and an intervening
gear 135. The collector device 150 has the same structure.
Leading to the distributor chamber 131 is a conduit 180, to
which the line 80 leading away from the condenser 84 of the

heat pump 8 can be connected.

A conduit 150a begins at the collector chamber of the collector
device 150, and to it the line 50 leading to the condenser 84

of the heat pump 8 can be connected.



the li'ne 90 to the inlet of the fourth distributor device 4, from which,
via one of the lines 41-44, it reaches the flowlines 77-79' |eading to one
of the consuners of heat at a | ow tenperature level. Since the return flow
| i nes 75a-79a are connected to the m xi nepgral ve 85 via the coll ector device
6 and its outlet line 60, carrier nediumat a | ow tenperature can be fed
fromone of the consuners of heat at a low tenperature level into the
refri ger atfram syhr cpramssposedoores MOVarfing ¢ondwits cl2énpxtandie
sensors, by which the tenperatures of the carrier medium]ocated in these
lines are @ﬁwnm@%ﬁtﬁm% Bransnersa R R 3 SMREFR axkerdr PrEyees a
central control upit. reover, all the data required, for.operation,of the
system s@cf?%&o’tcﬂe‘: SERT ¢ 118 ang 1 tﬁgﬂé %WB‘F‘?%&FH&F% dual
consuners, d the I#iﬁa re fed. into e..central, control.unit. By, neans of
a control 4raog‘gr i %ﬁ'é?]?i 1D &oia dleiﬁ P ﬁéascoarlé;%lfg?c °r-§2§mger
161, a turntable 162 with a bore 163, a lid plate 164, a gear
165, and a control motor 166. The distributor device 140 is
analogously embodied. Connected to the collector device 160 is
a conduit 160a, which leads to a mixing valve 185. Also
originating at the mixing valve 185 is a conduit 188, to which
the line 88 leading to the heat pump 8 can be connected. Fron
the mixing valve 185, a conduit 186 also leads to a three-way
valve 187, at which a conduit 189 begins to which the line
leading to the evaporator 81 of the heat pump 8 can be
connected. A conduit 190 also begins at the distributor
chamber of the distributor device 140 and leads to the mixing
device 185. A conduit 191 begins at the mixing device 185, and
a conduit 192 begins at the three-way valve 187, to both of

which conduits the refrigeration system 9 can be connected.

The housiﬁg 100 shown in Figs. 2 and 3 accordingly contains all
the devices and cbhnections shown in the diagram of Fig. 1, and
as a result, once the connecting lines and the requisite pumps
are connected and once the control motors of the distributor
devices 110, 120, 130 and 140 and of the collector devices 150
and 160 are connected to the central control unit, by means of
the housing 100, the mode of operation explained in conjunction

with Fig. 1 can be carried out. This is attained by providing



devices are controlled such that as a function of the supply of heat energy
and the demand for heat energy, optimal utilization of the systemis
assured. Since carrier nmediumat very |low tenperatures is returned to the
solar collectors A and B, their efficiencyglis optim zed. Fromthe sol ar
collectors A and B, the heated carrier nmediumis supplied to those
consuners that are to be acted upon at a correspondi ng tenperature. By
connect i ngthht tbestinentableheaf therdystfidntérrdavicespand: ¢od legtsirs in
series with one another, the heat energy contained in the carrier nediumis
utilized céapiees| greprdaystadaineriaelyydivay: bhall theofarsfefh@eddaym can
reservoirs,_and,if nQt epough heat energy is sugglied bé tge envi ronnent al
Bret figs

col I ect or sE1PY &Bn2BE Aule ERTBYIRNERECEFISHEETSP rr &8 SVGY & | f

t he demand for_heat energy.cannot _be, nmet by_the enviyonnmental .collectors
and the. neuryr EBEF, ERPcoBLABAL Rhe Aty 5t ot “FYHEOR, SOURBEAPtothe:
wel |l . By n tor device 5, carrier nmediumw th a high
tenperatupg %Ig% %ggégﬁé ?%a to the heat punp 8, and as a result the
carrier mediumis raised to the required high tenperature by the heat punp
8. By neans of the collector device 6, carrier

In order that the disks 112, 132; 162 can be rotated by means

of the control motors 116, 136; 166, respectively, without
difficulty, the distributor device is rendered pressureless by
the closure of shutoff valves provided in the system or by
shutoff of the feed pump; as a result, the disks 112, 132; 162
can be rotated into a new position by the control motors
associated with them. As soon as this new position is reached,
the disks 112, 132; 162 are again pressed against the back wall
of the chambers 111, 131; 161 by means of control cylinders
112/, 132’; 162’ disposed on the disks, and as a result the
requisite sealing is attained with respect to thé selected

inlet conduit 103, 123; 1i25.



mediumis supplied to the heat punp 8 at such tenperature val ues as assur e
its optimal efficiency. The heat energy produced in the r Bttt
systemis also recovered and returned to the system If ng
energy is output by the collectors A or Bgithen it can b
refrigeration system9 via the distributor devices 1 and
coll ector device 6 and via the mxing valve 85. As a result, by neans of °
this system the disadvantages of the known prior art, residing in the fact
that optinmal operation is not nade possible, are overcone. An apparatus is
descri bed below, in conjunction with Figs. 2 and 3, which includes the

di stributor devices, the collector devices, and the lines required between
them As soon as the connecting lines for the heat sources, especially
solar collectors, the lines that lead to the consuners of heat energy at
different tenperature levels and that | ead to the heat punp, the ground
reservoirs and the refrigeration systemare

PATENT CLAIMS

1. A system for supplying consumers with heat energy, having a
carrier medium heated in at least one heat source,
characterized in that the outlet line of the at least one heat
source (A, B, 8) ié connected to the inlet of at leasp one
distributor device (1, 2) associated with it, and that the
distributor device (1, 2) is embodied with a plurality of -
outlets to which the flow lines (71-79’) to consumers of heat
energy at a different temperature level are connected, wherein
by.means of the distributor device (1, 2), one of the consumers

to which the heated carrier medium can be delivered, can be

selected.

2. The system of claim 1, characterized in that the consumers
of heat energy at a different tenperature level are connectéd

in series, as a result of which carrier medium flows through

Te——

them in succession. —_—
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connected to such an apparatus, and in addition as soon as the control
notors for the distributor devices and the coll ector c;% egg” e—connectad
to the central control unit, the entire systemis fung igﬁﬁ HER,HAS BEEN-
apparatus conprises a housing 100, which.j¢s. enbodied ifqﬁﬁg :
bores 101 and 102 that serve to connect the lines 10 and 20 that cone from
the heat collectors, in particular the solar collectors A and B. These
bores 101 3and TH®? dyesickm O arendifl ted dicatleckrich 2 hechaxadterided in that
transverse bores 103, which in turn discharge into two distributor devices
110 and 126 tlemstranerhpatiabwrrea He ffogmeday FadelA T t¢Rl hetisPHg (200Band
are located in a symmetri cal -16- position with respect to the central

pl ane of the housing 100. Only the front distributor device 110 can be seen
in the drawi ng_and will be_described hel ow. The .distr.i bufor_ device %th

whi ch is Hocati® GYSHRP RcienG AhEUIRS g3y, dparagerized 1n tha

least one heat source is formed by an environmental collector

Lo

and/or a ground reservoir or the like.

5. The system of claim 3, characterized in that at least two
solar collectors (A, B) are provided, which are aimed in

different directions.

6. The system of one of claims 1-5, characterized in that at

least one heat source is formed by a heat pump (8).

7. The system of one of claims 1-6, characterized in.that the
return lines (75a-79a) from consﬁmers at a low temperature
level are connected to the inlets of a collector device (§),
which is embodied with a single outlet line (60) that can be
connected to the inlet of a heat pump (8), wherein by means of
the collector device (6), the consumer whose return can be

connected to the heat pump (8) can be selected.

8. The system of one of claims 5 and 6, characterized in that
the return lines of the consumers of heat energy at a low
temperature level can be connected via the collector device (6)
to the evaporator (8l) of the heat pump (8), and the return

lines of the consumers of heat energy at a high temperature

. . !
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i denti.cal structure. The distributor device 110 has a distributor chanber
11T into which the transverse bores 103 discharge. A r giatahdy-cuppori-as ‘
di'sk 112 rests on the rear end face of the distributor
whi.ch chanber the transverse bores 103 tepm nate; the
a single bore 113. The distributor chanber 111 is cl osed y
Located on the |lid 114 are a gear 115 and a control notor 116. By nmeans of
the contr @levdll @anle ddimetitidd ¥ia earfuthart aidid datanadewioay(5hatoits
bore 113 is | ocated above one of the transverse bores 103. In the interior
of the howsiengold®nseaw e &ignaf tthel vgatwpurtp I(@dd to five transverse bores
105, and five further conduits 106, which lead to five transverse bores
107, ori gionat Shet syRtemn aff aney ofs SlUsdmss 1103, chenarterigad ofn tthahothe ng
100, the flow liens 71-75, which Iead o the consuners of heat at _a high

t enper at ucitlefelof e Heatoad 48) tést I?é’”t“r‘-"&&e\?et:% e dhlels offi 1 ow

lines 76-79', which lead to t cons heat a te erature
| evel , caﬁuﬁghfﬁhﬁgé?ﬁﬂgwchh e?F&ﬁ% %Bf@%ls Enisbd 124 a
plurality of outlets that lead to consumers at a high

temperature level, wherein by means of this further distributor
device (3), one of the consumers, to which the carrier medium

from the heat pump (8) can be supplied, can be selected.

- 10. The system of claim 9, having a heat pump (8), which is
embodied with an evaporator (81), a compressor (83) and a
condenser (84), characterized in that a consumer (9) for

negative heat energy is connected to the evaporator (81).

11. The system of claim 10, characterized in that the return
line (90) of the consumer (9) of negative heat energy is
connected to the inlet of a further distributor device (4), to
whose outlets consumers at a low temperature level are
connected, wherein by means of this further distributor device
(4), one of the consumers, to which the carrier medium heated
in the consumer (9) of negative heat energy can be supplied,

can be selected.

12. The system of claim 11, characterized in that the return
line for the consumer (9) of negative heat energy is connected

to a mixing valve (85), to which lines leading to the heat

\\“\\\“\\\“\\“\ This Sheet Has Been Replaced
L i




-17- 107. By conparison, on the back of the housing 100 |nes 7la- 79a
that cone fronlthe consunmers can be connected to the trlp

transverse bore 105 through 107 The | ast conduit 106a, whi ch connects t he
transverse bores 103a and 107a, is al so enbodied with a connection piece
108, to whiehlebBeokisnga,l1®) and 2oathbaevhpatakhaek (Ba)t ke vt Iedt goimps A
and B. Fromthe transverse bores 105, conduits 122 lead in the interior of

t he housi ng8l08reocbmmectednsver se bores 123, which discharge into a

di stributor device 130, |located on the front of the housing 100, and a

coll ector device 150, |ocated on the back of the housing 100. The
distributor device 130.is in turn enbodied with a dlstrlbutor chanber 131,
in which al?ur nhaBietTiPuERROAR¥ACRI £AT 22 sFK§EEMLBE e 0183 Ofs QLedMS k=i ch

turntable characterized in that a housing (100) is provided, which is
embodied with at least one inlet conduit (10l1l) for the incoming
line of the heat carrier from a heat source (A) and with a
plurality of outlet conduits (105, 107) for the flow lines for
the consumers of heat at a different temperature level, wherein
between the inlet conduit (101) and the_outlet conduits (105,
107), at least one distributor device (110, 130, 140) with a
control device, by which one of the outlet conduits (105, 107)

can be selected, is provided.

14. A collector device for a system of one of claims 1-12,
characterized in that a housing (100) is provided, which is
embodied with a plurality of inlet conduits (107) for
connecting the return lines from the consumers of heat energy
and with an outlet cénduit (160A) for the incoming line of the
carrier medium to a heat pump (8), wherein between the inlet
conduits (105, 107) and the outlet conduit (1604), at least one
collector device (150, 160) with a control device is provided,
by which one of the inlet conduits (105, 107), from which the
carrier medium can be supplied to the heat pump (8), can be

selected.
: _—
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s rotatable by neans of a control notor 136 and an intervenlng gear 135.
The col | ector device 150 has the sane structure. Leadi V [ TTe OT SR eRpT
chanmber 131 is a conduit 180, to which the |ine 80 | eadli MG s PPN
condenser 84 of the heat punp 8 can be nected. A coi
the collector chanber of the collector device 150, and to it the Tine

| eading to the condenser 84 of the heat punp 8 can be connect ed. - 18-

From t he t¥®ansverdistboilbstdddedice amnshiltecti®d daviod, ofi ovkardi ©d aiimso
five transverse bores 125 which extend between a second collector device

160 and a Yhiantl di4i réhaxagtemidet imthathethe | ¢ertoel jéevVice188 Eoreedse
has a col |l ector chanber 161, a turntable 162 with a bore 163, a_ lid plate

164, a ged¥ PoRishd(RlZontédl/ Mhtigh Peb emrrdind (w1t 3rPAES &E1§401i5§)

sralosolelar PR S SHESE A0, 0 SULSIY RUS0(108, 2 OB

which means one of the inlet conduits (103, 125) can be

selected.

16. An apparatus for controlling the supply of consumers with
heat by means of a heated carrier medium, characterizgd in that
a housing (100) is provided, which is embodied with connections
(101, 102) for feeding heated carrier medium from at least heat
source (A, B, 8) and for carrying the carrier medium to
consumers of heat energy, wherein at least one distributor
device (110, 120, 130, 140) is located between the connections
for feeding and removing the carrier medium, by which.
distributor device a conduit (103, 123, 125), through which
heated carrier mediuﬁ can be supplied to one of a plurali@y of

consumers, can be selected.

17. The apparatus of claim 16, characterized in that in the
housing (100) at least one collector device (150, 160) is

provided, at whose outlet a heat pump (8) can be connected.

18. The apparatus of one of claims 16 and 17, characterized in
that the housing contains four distributor devices (110, 120,
130, 140) and two collector devices (150, 160), which are

connected to one another by means of conduits (104, 106, 122,

L




originating at the mxing valve 185 is a conduit 188, to which the |ine 88
|.edading to the heat punp 8 can be connected. From the FEs '
conduit 186 also leads to a three-way val ve 187, at wh
begins to which the line leading to the~3§qporator 81 e 1flssam>
can be connected. A conduit 190 al so begiffls at the di stributor chanber of
the distributor device 140 and |l eads to the m xing device 185. A conduit
191 begi ng23h L@ ByXiMRrde WL eohPactaRg Bozeadyilosl93 drgirer ataide 125)
three-way valve 187, to both of which conduits the refrigeration system?9
can be cogpached cbhhderted Mg thOGnehawdtherFifgy cdmiiuch itaptoio dviigh Yheat
contains all the devices and connections shown in the diagramof Fig. 1,
and as a sesutces (AGe B,ha)camdeatithgcbnseseasd oifth&eadq@rsngy mmps are
connected and once the control notors of the distributor devices 110, 120,
130 and laegatdvef head edlergyt oWheweivebylBeansd ofodher elighmdmtrrrto the
central control unit, by means of the housing 100, the node of operation
expl ai neddpNicsf| UAOiork 2Rt A3LirgLl49) caRdpENEaFPLEGSHRE SRYiCes GE5Qi ned
by providagg)
7

the feeding of heat energy and negative heat energy to
the consumers with a carrier medium flowing in from the heat

sources (A, B, 8) can be controlled.

19. The distributor device or collector device of claim 15,
characterized in that the disk (112, 132, 162) is assigned a
control cylinder (112, 132/, 162’), by means of which the disk
after its rotation can be connected in a sealing manner to the

selected inlet conduit (103, 123, 125).

LT



-19- that the turntables of the distributor devices and coll ector devices
aré adjusted in such a way that the carrier nediumcan flow in and out,

t hrough one transverse bore each, in such a way that the optinmal efficiency
of . the' system sought at the time is attainable. In order that the disks
112," 132; 162 can be rotated by neans of the control notors 116, 136; 166,
respectively, without difficulty, the,distributor device is rendered
pressurel ess by the closure of shutofﬁ val ves provided in the system or by
shutoff of the fefd punp, as a result, the digks 112, 132; 162 can be
rotated into a ney position by the control 5 associated with them As
soon as this new pgsition is reached, the difs 12, 132; 162{are again
pressed agai nst [t hg back wall of [the chanbers|IT1, 131; 161 by means of

control cylinderlg{112', 132'; 162—4li sposed t he di sks, and @ a result
the requisite sdal+ ' ' th resp Al et
conduit 103, 123
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-20- PATENT CLAIMS 1. A system for supplying consuners with heat energy,
having a carrier mediumheated in at | east one heat source, characterized
inthat the outlet line of the at | east one heat source (A B, 8) is
connected to the inlet of at |east one distributor device (1, 2) associated
~withit, and that the distributor device (1, 2) is enbodied with a

plurality of outlets to which the flowlines (71-79') to consuners of heat

energy at a different tenperature Iev%{ are connected, wherein by neans of
the distributor device (1, 2), one of “%The consuners to which the heated
carrier nmediumcan be delivered, can be ﬁé?ected. 2. The system of claiml1,
characterized in that the consuners o e energy at a different
tenperature | evel are connected in se S, a result of which carrier
medi um fl ows t hrough themin succession

108
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-21 - 3. The systemof one of clains 1 and 2, characterized in that at

1 east." one heat source is formed by a solar collector (A B). 4. The system

of one of clains 1-3, characterized in that at |east one heat source is

formed by an environnental collector and/or a ground reservoir or the liKke.
5. The systemof claim3, characterized in that at | east two solar

" collectors (A B) are provided, which are ained in different directions. 6.

The system of one of clainms 1-5, characterized in that at | east one heat

source is forned by a heat punp (8). 7. The system of one of clains 1-6,

characterized in that the return lines (7%@279a) from consuners at a | ow

tenperature | evel are connected to thesflets of a coll r devic

which is enbodied with a sifgle outleﬁ?ne L80) tha cﬁgge negltcg to

the inlet of a heat punp (8),\wherein by ag ec Ctor device (6),

the consumer whose return can Be conneci&e e pupge '(@53 can be

| ect ed. 1 i
sel ecte » 123)
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8.- The system of one of clainms 5 and 6, characterized in that the return
i nes of the consuners of heat energy.at a |low tenperature | evel can be
connected via the collector device (6) to the evaporator (81) of the heat
punmp (8), and the return lines of the consuners of heat energy at a high
tenperature -22- level can be connected via a further collector device
(5) to the condenser (84) of the heat punp (8). 9. The system of one of
clainms 1-8, charactSYSTEMHOR rSUPPIMING 'CONSUNHERS! WIYH HEAT ERERGYpunp (8) is
connected to the inlet of a fAND IABPARNTHS rTHEREROR device (3), which is
enbodied with a plurality of outlets that |Iead to consuners at a high
tenperature | evel, wherein by neans of this further distributor device (3),
one of the consuners, to which the carrier nediumfromthe heat punp (8)
can be supplied, can be selected. 10. The systemof claim9, having a heat
punp (8), which is enbodied wth an evaporator (81), a conpressor (83) and
a

ABSTRACT

A system'for supplying consumers with heat energy, having a
carrier medium heated in at least one heat source. The outlet
line of the at least one heat source (4, B, 8) is théreby
connected to the inlet of at least one distributor device (1,
2) associated with it, and the distributor device (1, 2) is
enbodied with a plurality of-optlets to which the flow lines
(71-79’) to consumers of heat energy at a different temperature
level are connected, wherein by means of the distributor device
(1, 2), one of the consumers to which the heated carrier medium

can be delivered, can be selected (Fig. 1).

Figure 1 of the drawings should accompany the abstract when published.f



condenser (84), characterized iff+hat—a—tadsung 9) for negative heat

characterized in that the retur the consuner (9) of negatlve
~heat energy is connected to thej Patest.~of."al.Tur.Lhs j di stri bukghs \f Ghebf)
to whose outl ets consuners at FowW-tenperatureskgvel are H’Eeﬁf 1997
wherein by neans of this further distributor device (4),

consuners, to which the carrier mediunfheated in the consumer (9) of
negative heat energy can be supplied, can be selected. 12. The system of
claim1l, characterized in that the return |line for *the consuner (9) of
negati ve heonsumeey of/hdat energy @t a diff¢ronttempgiatuge Veviel, are(@Bhected; bynineans| ofithe

Ieadingtoth t, - col | ectors B), and to.the .evaporator. (8 o]
t e hest - pBDWES Seyice. st Qe k3w icb phaneR Fa Gist Pea e LB bRkl
one of cl a¢FEpbd s@%ctcd; and the consumers of heat energy at different temperature levels are

connected in series, as a result of which carrier medium can flow through them in succession.

This distributor device thus assures that the carrier medium output by a heat source is supplied
to the particular consumer or group of consumers of heat energy for which precisely that

tempcrature level that is output by the heat source is needed.

" Radiators, dishwashers, washing machines, clothes dryers, hot water heaters and floor heating
systems can be named as examples of heat energy through which the heated carrier medium
flows and which are connected individually or optionally in series; in the process, the carrier

medium gives up its heat energy to consumers and is thereby cooled.

' Examples of heat sources that may be named are environmental collectors, especially solar
collectors, waste heat collectors, heat reservoirs, especially ground reservoirs, and the like.
If two solar collectors are provided, which are aimed in different directions, then they give up
the carrier medium at different temperamrc-levels. Since then each of these heat sources is

assigned its own distributor device, the carrier



characterized in that a housing (100) is.prew-dee=gnlch is embodied with
at least one inlet conduit (101) far ' i ¢l of the heat carrier -
froma heat source (A) and with a p _ onduits (105, 107)

for the flow lines for the consuner§ h

| evel , wherein between the inlet 1_3--=—— s the o ??ti{f\mﬁ %ré?
(105, 107), at least one distributor device (110 130, 14 control
devi ce, by which one of the outlet cottuits (105, 107) can be selected, is
provided. 14. A collector device for a systemof one of clains 1-12,

characterized in that a housing (100) is provided, Mllwﬂummmnwm with a
plurality GIfAIMS:et conduits (107) for connecting th m t he
consuners of heat energy and with an outlet conduit 16 A) “f ot the " nconi ng
line of the carrier mediumto a heat punp (8), wherein between the inlet

conduits (105, Al&élenPiofsuppBrifiédnSimes Wit Reat dRPEY ha%g'a%ﬁ’ier%ﬁnﬁﬁ'hk%&or

device (150, 160) with a control device Is pI’OVI whi ch one of the
i nl et condmatileast artheati Pmyce, ¢hmntmedhntmthyamﬂpdmerﬁdhmm least oheheatspliiced t o

the heat quggnnggt)cd t5 e %?etso?la??éagp one distributor device associated with it, and that the
distributor device is embodied with a plurality of outlets to which the flow lines to consumers
of heat energy at a different temperature level are connected, wherein by means of the
distributor device, one of the consumers to which the heated carrier mcdium can be delivered,
can be selected and wherein the consumers of heat energy at a different temperature level are

connected in series, as a result of which carrier medium ﬂows through them in succession.

2. The system of claim 1, characterized in that at least one heat source is formed by a

solar collector.

3. The system of any one of claim 1 or claim 2, characterized in that at least one heat

source is formed by an environmental collector and/or a ground reservoir or the like.

4, The system of claim 2, characterized in that at least two solar collectors are provided,

which are aimed in different directions.

5. The system of any one of claims 1 to 4, characterized in that at least one heat source

is formed by a heat pump.

6. The system of one of claims 1 to 5, characterized in that the return lines from
consumers at a low temperature level are connected to the inlets of a collector device, which
is embodied with a single outlet line that can be connected to the inlet of a heat pump, wherein
by means of the collector device, the consumer whose return can be connected to the heat

pump can be selected.



e—device.of .ogne Of clainms 13 and 14,

15. A distributor device or coll ectg
mmﬁgmf@q,s@y a disk (112, 162),

characterized in that the control dg
which is enbodied with a bore (113, 163) gg}(}?\?pt atgpl e by neans of a
h f

control motor (116, 166), by which jraes: 0Bdof\ The i et ¢ (

125) can be selected. 16. An appar ates : e—caatral-l =ngdl t he g:;ogﬁtt'%&gfghe%t
consuners with heat by neans of a heated carrier nedium c?1 e?erL%QYn
that a housing (100) is provided, whicH is enbodi ed with connections (101,
102) for feeding heated carrier medi umfrom at | east heat source (A, B, 8)

and for carrying the carrier mediumto consuners of heat energy, V\her.ei n at
| east one @i str Thatsysteteof one Qfldl@imﬂQGpd 53@haract&)izddsinl tbatathe detuen lieemoft the

t for f d t h
G ST £ but oFoRReREt B Sneray ot {IpRjeriReraire Se tar b R viRind gulftitor device
~medi um canidic SvadIrateelof the A qunpaaﬁa tHe Rétuin) ik &Wﬁm%ﬂe&@n&%&%hed-

high temperature level can be connected via a further collector device to the condenser of the

heat pump.

8. The system of any one of claims 1 to 7, characterized in that the outlet of the heat
pump is connected to the inlet of a further distributor device, which is embodied with a
plurality of outlets that lead to consumers at a high temperature level, wherein by means of
" this further distributor device, one of the consumers, to which the carrier medium from the

heat pump can be supplied, can be selected.

9.  The system of claim 8, having a heat pump, which is embodied with an evaporator, a
compressor and a condenser, characterized in that a consumer for negative heat energy is

connected to the evaporator.

10.  The system of claim 9, characterized in that the return line of the consumer of negative
heat energy is connected to the inlet of a further distributor device, to whose outlets consumers
at a low temperature level are connected, wherein by means of this further distributor device,
one of the consumers, to which the carrier medium heated in the consumer of negative heat

energy can be supplied, can be selected.

11.  The system of claim 10, characterized in that the return line for the consumer of
negative heat energy is connected to a mixing valve, to which lines leading to the heat

collectors and to the evaporator of the heat pump are connected.

12.  Adistributor device for a system of any one of claims 1 to 11, characterized in that a
housing is provided, which is embodied with at least one inlet conduit for the incoming line
of the heat carrier from a heat source and with a plurality of outlet conduits for the flow lines

for the consumers of heat at a different temperature level, wherein between the inlet conduit

\\Il\ll\ ) ||I\\ \\l\l \\ \||\



17. The apparatus.of claim 16, charggterized in that in t he housi ng (100)
at | east one collector device (150, ;
heat punp_(8) can be connected. 18.

e of clains 16 and

17, charact erized—i-n-that the housi | Al s U a“ ..... ”' b§ BELflRY shst
(110 12Q and two col | ec{ B0 = . tﬂu 997
connect ed m ’lf y neans of condwts (104, 106 1 4 and
by neans of conn es (103, 16®2-107, 123, 125) and are connect ed

wi th one anot her for con’frum cation with heat sources (A B, 8) and with
consuners of heat energy and negative heat energy, wherein by neans of the
di stri but oandthe putlet cqriduils, at Rast chd@istrikitpr devdce with 8 ebnteal device|cbyi whigh 0hS Of

160 t he feed eat ene and negative heat energy to the consuners
vvit% a carﬁhleé’f"{lf‘}gct?f’ﬂ'ff? aB\H‘ﬁ@ g‘%‘l?d’f‘ﬁ@m"t‘ ‘heat sources (A, B, 8) can be
controlled. 19. The distributor device or collector device of cl aim 15,

characterized in that the disk (112, 132, 162) is assigned a
13. A collector device for a system of any one of claims 1 to 11, characterized in that a

housing is provided, which is embodied with a plurality of inlet conduits for connecting the
return lines from the consumers of heat energy and with an outlet conduit for the incoming line
of the carrier medjum to a heat pump, wherein between the inlet conduits and the outlet

conduit, at least one collector device with a control device is provided, by which one of the
inlet conduits, from which the carrier medium can be supplied to the heat pump, can be

selected.

14. A distributor device or collector device of one of claim 12 or claim 13, characterized
in that the control device is formed by a disk, which is embodied with a bore and is rotatable

by means of a control motor, by which means one of the inlet conduits can be selected.

15.  Anapparatus for controlling the supply of consumers with heat by means of a heated
carrier medium, characterized in that a housing is provided, which is embodied with
comnnections for feeding heated carrier medium from at least heat source and for carrying the
carrier medium to consumers of heat energy, wherein at least one distributor device is located
between the connections for feeding and removing the carrier medium, by which distributor
device a conduit, through which heated carrier medium can be supplied to one of a plurality

of consumers, can be selected.

16.  The apparatus of claim 15, characterized in that in the housing at least one collector

device is provided, at whose outlet a heat pump can be connected.

17.  The apparatus of one of claim 15 or claim 16, characterized in that the housing
contains four distributor devices and two collector devices, which are connected to one another
by means of conduits and by means of connecting bores and are connected with one another

for communication with heat sources and with consumers of heat energy and negative heat



control cylinder (112', 132', 162') @g TEaTS_ Ot W||| c,n the disk after its

rotati on can be connected in a seal EAGRMENTSHEEY qel ect ed i nl et condui t .
(103, 123, 125). Date \?5[9 ol} '
S || baten ARG L . Substitute sheet
17 February 1997
-23-

energy, wherein by means of the distributor devices and the collector devices, the feeding of
heat energy and negative heat energy to the consumers with a carrier medium flowing in from

the heat sources can be controlled.

18.  The distributor device or collector device of claim 14, characterized in that the disk is
assigned a control cylinder, by means of which the disk after its rotation can be connected in
a sealing manner to the selected inlet conduit.
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