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Host exchanger for 2 heating syatem or ® hosd supply syviom
Desorption

The invantion velsfos to an srangement with soatorage clement and o hout supply avsiem,

(,,.4
’}7

fds hnown that head peneradors, such as beating boilers, have o be sealed weith o higher heat owput than the
predicted oversll hest desand v the comesponding hest suppdy sestem. This i heosas the heat gorerdior v

such heat supply systoms must sheays be dostgned scoonding o the mainnmn regqaired hegt demand,

o heat supply systore cealed seoweding to thiv-design rule e operated with 2 solid fuel boiler, difftcaities with

&

the haat balanciog fuside sucl a systent rosult therefony

Aopsrding Wy proposal in CH 342 354, there shoudd therefore be assigned to such o heat »upply systorn ¢ heat
storsge slomen whinh fv connected i paralielto the exbiing het consamsrs Theating sloments), The Booepotse
thos {nto the beal supply systen takes place i exeh oxse by means of & three~way valve fn the flow Hne sedire-

fum How Hie of the beat supply systen and by means of foreed ciroulation with a thermostat-contralied elrcalat-

ing puenp i S conmmer gironlt of the ke supply system.

Bepending on the position of the threesway valves, oither the consumer sironit, the beat storage element or botk

sun he put ko operation.

I the case of operation of the connuney clrenlt hgether with the heal storage eloment, a8 cperating reghme

W

omerges which extracts e requirsd Bqeid yrantities vinually eptionally either from e sobd fel boller or the

o¥.

heut storage cloment or both, & hyvdraulic compensation is not provided. The propused systens van thue anly be
operated expedivntly 1o 3 way such that the ot water sorage tank v divectly sharged by the solid fusl botler
with 3 corresponding valee selilng, whewin e consunrr choudt and the clroudating powmyare switched off with

such in g awhiching varfant. The pump-fiee clrowdation thus arising lengthens the charging infervals,

The main drawback with this beat sopely syctom therefive vonsisis i the fct that ¢ hydranlic compruation and
sharging of the Beat slevage elomment with a pressre fowiare vt possible,

N

In pasticalir, anexvess wupply of heat guantitier con alve ocour dus to-the o thae ferther Heat soueces, such ag
for axuniple thermal solar eollectors, are connectad 1o suck 2 heat sipply systeny In particuls, convidershis
Sisparities wrise botween the supply of heat guansities ard the tdieoff thersoll In addition, there I the St that

the thming between the hewt generation and heat consamption s not eotneident.

To find a remedy for 85, siorage slomunte e prosant 1 beat supply sysivow, said storage olements offering the
possibiiity, when teve is o lomporary oversapply of heat guanditics, of baing shie o tomporarily store these heat
guantitien and je reiriove them again later. B eode to conble thie, houted madbus has B be puoped in the dives.
tion of the slorage ehement when thers v av exvess sapphy. When ere i an undereovered demand, the same

mediom has o be pusmped o the reverse diveation Fon the storsge sloment beek into e heating elrouit.
On accoudt of the neefel He of clrcolsting pomps being reduced with high media temperatares, the Taiter have

far some thuy only boge incorporated in the line sectivn that shwayy hay the oover torperadie. This regulres that

o ditferent flow directions ave requited for charging snd discharging the hont storge slament,



Thess tasks cavmet be porformed with & chaudating pomyp, which by sseally ¢ centrifisgal pungp or car ondy apes-

ate i one delivery diveotion. Hest supply systems have therefors airexdy been designed, whereln two pumps
ywith in each case apposite defivery divectinas ave connocted in parallel in the Hoe clrcolt bebwees the heat souwree
and the Seat storage slement. However, shat-off valves have 1 be assigned to sald pumps i the medium s sb

Ly

ways-to be delivered aaly i one speifiv-ditection,

s also koowa fo dlepose an slestriontly controiled twvoeway seevorvalve T sach pap branch &y seoh pung
srrangements cormected in paraliel, in order in this way o aveld u short ciroult of the media flow via the pamp
that bata Standsiill of e thas.

>

Such arrungements ars axpensive, sspechlly shove they regaire sill funther control dovives, which on the one

hand open and close the e paths and oo the other hand controlthe two pursgs,

An arrangement with two pamps conuected iy serdey I progosed do DE 44 69 883 €2, said pomps sach being
connseted with thelr auction sides o the return Sow Hne of & heat sorsumer. It this wrsngoment, & medis How
can be comueeted i the return flow Bae of @ foal consumer 1o & pusig veith 2 heat geonenise (hoating bolleg arin
anciber pamp with 3 hest sovage dement. In order to aveld feadbaoks, @ noveretn valve i propossd in each
sese i the retirs How Hine of the el consumer sad fothe How Boe of the heat generator,

v

The gysters 18 disadvaningeous, Traamecd as the same arrangentend of purnips xod non-return valves ugain has to
e provided in the cass of futher heat sources being assigned and alse when # plorality of Row stronlie to heat

sonsumers ave provided. The cost with move scrnplex sysicons thus fnereases very sharply.

It is proposed in JP 838 23933 A o operate 2 cireulating pump located downstream of g heat scurpe B the flow
Hre by means of & dowasiream 472 valve, io such a way that a speeific number of heating cloments is vupplied
with beated mediom, on e one hand stanting from the Sest hesting slowent and oo the other band, after switch-
fng over the 402 pat valve, from the last heating slement. The prpose of this amangeoent i to heable to sty
sily interchange the fow e md How retien fine of & hent sopply yvtem and thus o onswre wniform heatlng of

sl the Beating sloments. A brawder proposal mahes provision such that the sorresponding wwitch-over is varied
st awtontatically b fixed Gme intervads, & fortter proposal yeakes provision such that, when an uppey Balling
temperature fn the heating sloments fs rosched, scontrol signal s delivered o the control devion by means of s

et seoson, said cuntrol signal thew Interrupting the wapply to the hesting slemends

¥

The arangement desorfbed above & used exclusively for switching over frawe e fow o to the rotum flow
Hire by 2 conventions! heatlng ciroudt, in ovder te achivey yotforn henting of sl the hesting cloments present in
the cirouit, The dosoribed srangemient fs not suitable fora revsrsal of the flow divection v & supply Hog of an
additional host supply elonwent,

Smvarrangenent s known From BP 1908 101 &1 which connecty twa pamps in sach oase with the pregsurs aide

i & Yive, so that 3 spevifie Sov divection b forend by switching on one of these pumyps gach Howe. The medis

flow Hows through the putap that b ot of cperation st et
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A comparable amangement is koown from a Beo Zendth 1355 heat sapply system from the company CTC AR,
343126 Liungby, Swaden. v this systemm, additiona oot valves ste disposed betwessn the two pomps von-

nected with the prossrs aidss.

Despite the stmplified design, thiy svrangement has fhe deswback that the pump that b cut of operation st the
Hie veprasents 2 consideralle line mxistunce, which forves an increwse In the pump outpd, Furthermaore, ftcane
net be ruled out that & corespondingly huge wedie Sow will cause currosion sod vavitation Swnege during the
flow around the dmpeller of the stationary pump. These deswhasks are futher sxaverbated iy How abe takes

vlece through sna-retarn vidves, in xddition 4o the pump.

Apart Fom the drawbacks indivated with the fodividual solutions existing fn the priszr att, there sve Huthey draws
hacks. Systems odich operats Wb g paagps i:ndepa;&éem of one another this reguin 3 Separate swowel, as 8
sesalt of which the contral sutlay v such hest supply syciems increases.

£ combinations with twa cironlating punps are additfonally squipped with controlied valves, the sontrot cutlay

Incrouses yHH farther

Morsever, e synchronteation s lacking with the individual senpeonents of the systoms existing o the prior @t
Controfled valves o purops generate knocking in the fine circuits. The hydrautic compensation iy abseat in many
sohitions.

In systemss which pisce specisl enmphasis on obtidning rencwedbly energy with the aid of solas-thermal heat
sourees, the systems kuown foon the prior art canrot mest Hie requircments for @ maxinam snergy gaire from
these sowress. To do this, i is necessary o intograte » scovndary host wivvage element for the halancing of the

‘ f

Hent quantities Inslde a heat supply system, I such @ wige that ga¥d secondary heat storage slement can supply

heat guantities e the consutmes slreult and redovs therm front the generator chrouit as requived and nerfia-fse.
The combi-storage sloments with & kuge hest guantiyy buifer alan known in the prise oot e inlegrated as a hewt
sink ioto heating civoults cannot meet the yequirerosats, They are too gluggish in thelr behaviour. On the othey
hand, & hoat sink with g lower Inevtia requires 3 rapii reaction by a secondary bot waler storage tank, 1n onder to
sompensaty agproxivately the supply or fack of heat quantities with mapect to the heating ciroult of & beat sup-
ply syster, This cannct be achieved with the pump svangements known from the prior
It 1 the problem of the inventian, therefors, to propose an arrsngement which van handle te tasks of charging
and discharging at lpast one beat siivape loment v heat aupply systems with z low coxt, ingtaliation aad vondrol

outlay, which operates o the uptinum manner iy terms of ensrgy and cost, avoltk pressure surges, coables 2

hydraslic compensation sl oan be adapted dn diverse ways with regued to By thtogration o existing wstema,
Tiks problem setout sbove is sobved with an artsngement with the Batiees of the vharscierising part of dladm 1
i cornbination with the Teaturss of the presasble of tils dlstm, Coordinated cldms and sub-claimg desoribe em-
bedimernds of the arrangement scowrding tothe nvention.

In the following description, the examples of smbodiment aud the clalmg, the terms Hsted below are used with

the Hollowing meaningy
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Heout supply systant « iy 88 arvahigement wideh comprisey 3t Inust one hedt gonersdon, @ beat consumer and @

fent storage elenent chargeable and dischargeadle by ravans of 7 parap.

Panp arvangement ~ 38 an assembly of b leagt one pump hoving an aebitvery design, Bine segments and valves
ey <« ® (~3 o

for selving the problens, with 2 puvp vt for charging and dischargiog the storage slemeat.

R

Storage clement ~— is 2 volome stoeagy chment of any shw aod design, which can be charged aod sgadn dise
charged witha medhan ansporting hest quastities.

Backflow prevenier Iy 2 compoarat o & sobamembly which i voltable for allowing de niadis flow of e
prmp by pass S the mont part yhindered, but fv sudisbde foe clostog the Hoe section Hthe case of p sustaited or

prised counter-fow & the pump Bae

Controlichie — means that the puwep xrangevent can be put e operation and be brought o ¢ standstif oncthe
basis of sebitrary docisions aud infervantions fnio the heat supply systen,
Regulatabde - means that the pusp {5 pus lnto opention o hrought to & standstill depending on measured val-

X

ues deterted in the systeny, processed covmel varfables or on the basiy of processing mutines of 2 Bigher-level
sensrol system, Such Mads of control systemms can be nfegrated fule the pump arrangement of can be sonstinned

33z ventral contral system of the hoat supply sysion.

Acvording to the lnvention, ¥ is axsumnd that o further optimisation of the sse of thermal cosogy o beat supply

systemng can be avhicvad by the fact that a storage viement sdditnntly disposad in such » sysiem Is charged o1

Fod

lischarged with only one pusap with bww ertis, The provicusdy eeed arrongements with two paps thug be-
COWR WIRSCRSSATY.

N

he invention in particular takes sevount of those heat supply systems that ave equipped with heat pencrators, By
means of wdich host quantitios are oldained From renewable encrgies and In widdch s so-salled Beatisink perfrrms
the task of making available heat quantities i the heating chrowit, Howover, the arsogernent acoweding to the
invention oan alse be wsad o conventionsd heut sepply systems, i a secondary heat storage clament is additional

fv provided in the lawen,

Additional resistaness due to § second pamp, theough which a Sow nust take plees, cease o be prosent, and
Hiewise the insialistion and maintonanes costs B 2 sevond pump. Furthenmore, possible dunsge due o savita-

How, covrosivn and ageing I avoided with the pamps vespectively put vut of operation,

pe
3

According  the Tnvention, the arrangement I constitsted such that 2 mutual sconsction fo the sapphdag sod

dlacharglog lne parts b enebled with the ald of valves or stopeocks and the delivery direction of the pump can
thuy be switehed within shorter fntervals. Acoording to the frveation, this has the advantage thet only actusting
pulves with kew energy consumption sre reguired for schuating the valves or stoposcks, whilst the pump can

deltver medis in the optimuns opsration sven afler the switcheover,

i ovder to be sbie fo operate the pawp by the optinon muwey fom the energy shdpoint, the fatter §s onp-

trollad i g powsr-optindsed manner, This meaos that the quantity of energy is abways msde availabls 1o the
x > A &

pump that i necvssary t maintain the reguired paragysiens,
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1

Particelr proforanoe fv gheen g vootvol of the sorngy quantities of the ciroulating pusty by controlling e
pup deive motor by means of 2 palse width controd, which iy sotoated by anelog signale snd which, wn the basis

fhavecf, ascerining the erergy Guantities for the spersfion of the chodtiog pump

AR

The scquisition of analog spmals by the armangement of & MOalng Xaxerat & polnt fv the couvtmer cogit of

fhe heat supply syatent ds particdarly advantageons, witich sdvantageously scamy fote guestion for the aseer

tainment of 5 seipoint tomperatare, The charging or dischargiog of the onnscted heat storage slomerd can thay
be contrelled almost §ee fumn inertle and the madtenance of the fevnw-technical requirerents can thus be

easarad o steaipbtforventd manser

Sach a sonirol of the cicnleting pumgr oud be constituted In parallel with a sontrol for the heat supply system or

can be imegmis_{i itodhe latter,

A conirod ofthe energy quantitios by oreans of a so-cxdled palse width vontrol v prefecead, ¢ion the Wtter cate be

carried cut with low-cost sonponeyts and condrol or reguleting ewiis

& pudse width control with the afd of 2 soccalled sodtiching oonteedler or & so-oalied sontrolishle pulse madule-

thon it I the frrvolan slectronie somponentis partioulely praforrad.

The wss of an electronic component of the family $G3824 fv agaln particadarly peafirred hove, bevause the latter
cart be controlled by as snslop control signal. The precequisiis iy thuy posvided for consecting o analog kepa-

whare sansor diveotly tu the control unit of thecivonlating putip,

Such @ contrel can of pourss alse be vontroBled by an amalog ovipwt of 3 contral contrad systent of the heat sugply

|yeiem,

T cases i witieh longer line paths o the storage gloment ecour within the heat supply systemy or increased fed
pressnres through the stomige demant sve required, 2 pwitistage pump o 8 pae oxseade can be ueed, wheveln

the comdn con tabe place avdesoribad abreve,

The switsheover unil regufred inside S pop arvanpoment B comstitated with 8472 valve fn the preforned oase.
Broone switching position, the latter connacts the suction side of the punyg to the heat gensrator and he pressarg
side of the pamp 1o the sorage dement. Tn the socond switching position, the suction side of the pusip is cote

ascted to the storage sloment and the presvure side & comnented by the Hne to the heat generator,

A soscatled balf valve, which hae the ot feast twe requived switching positicns and oxg be actisated with susifiary

EBETRY vrad for the 472 vlbve

Inctead of w472 valve, uae Oun be made of twea 372 valves, Tour 272 valves or alsv-arrangenients avith ball valve
Sy crder to protecd e bt supply sestens and the pang, @ buckBovw proventur by sonacied upstreant o G
siveam of the Iatter, An srranpoment downstroarn of the pressure-aide tonnaction of e pionp 8 preforred here.

The purep srangement carn be constituted, Jepanding oo the eobodiment of the heut supply system, in construe-
Hon units with inteveonneciad Hne segmenty by as g punp amngerest v 3 compact siesign OF B T PUMP

rangement i g Mook design
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The Invention Is explained bolow in grenter detail with the ald of veveral exampiss of embodiment and deswings,

buthe Heueey

Fig 1 shows @ dlagomnmatiy ropresentation of 3 kot sopply sysiom with o sorage clement disposed
nthela §:¢§3§€!‘.

Fig 2 shows a diagrammativ repressntation of the pump arrangement ascording B the fnvention
osing a 472 valve do & ssviiehing position in which & pump B delivering a wedie fow in the S
rection of @ heat soires,

Pl 3 shows the diaprayueatic reprasonintion shown n fig, 2 with & sweiiching position of the dippe-

tionzl valve i which the purep & delivering » madia fow in the direciion towstds & sonasgied

storage eloment.

& hesd supply sesteny of the design koown pay se comprises @ bt ponerater 1, heat conswner 3 snd bnes 3

sonnectng the latter for the hotrogion {Hlow) and € i the cold raglon (ot Tewl.
& beating cirogistion parmp § con alse be ntograted e the heat supply systen,

Lime segments f and 7 are lod from Hne € 4o 8 storage element 8, Also dispused between Hoessgrosnts S and 78

& purnp arrangement ¥, which charges or discharges storage sloment § depending on the requirement,

Storage clomont 8 can be connscisd via connenting e 10t Hne 3, o that oediom heated by the storage ele-

meent ¥ can be fod divectly toto the supply cirswit.
“The pump arrangement aceseding to the mvention v o sogpventy 6 and T oomprises o povyr $E 8 402 valve 12,

¥ backfow preventer 13 and comventing Haes 84, 18 sad 18,

o fig, 3,472 vadve X2 & dnoa Best switching position, which cso alse be reforred to a8 the §° positican, Switching
clement 17 then comveys e reedinm S lng segrovat 7 vig Hoe 1410 panp 11, onward v e 18, baokdlow

proventer 13 and fine 16 fnte e 8. & host ponsumer Zoun thas be supplied with heoted nrodiom by dschurging

# storage cloment not repeeserded in fig, X

»-

in the switching position represented in g 3, which cowm f:a;wiés 1o the 90° posthion, 42 valve 12 1 switched in

e
snch x way that charging of & stotege clerent aow represenand i 8g, 3 is possible, Howted medium & pumped

frara howt gonenator §into dine Tivia Roe &, 42 vales 13 puvay 13, oo 38, backfiow proventer 13 snd Hone I8
The medivm diecharged foen the sorage ¢loment Ie pamped viu Hoe 18 i the dlreotion towards 3 heat comsuner
»

Fie

Backflow preventer 13 #5 dleposed on the precoure side of pumy 13 and § comented o the lattey i fine 18

Backfows i the fine ciroalt sre thus pevertad, regardien of wdether the brokflow would sconr iy 2 pulse-tike

manarr or t @ nstained manner o8 wooount of mooume TVETRARIER that hias arissn,

The way b which the pump arraogement is conneeted o the heat supply system or the types of ronnsction with
sehicl: fhiv I¢ achieved {6 enimportant for the fnvention, Tiés relates In particutar to the fi;‘-ﬁé*h:i pointy, af which

fine segments § and B 1are vonnecied, Whether Hne 18 it prosent i the system §s equally unlmporisns for the

nvention.
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Hed pump. Paticelwly praforred hore is a pumyp controd which eperales

Pump 11 s profoesbly 3 powercoatre

nired

3
*

with 3 pubse width contral and alvrys prosvides puenp ¥ with the susrgy quantities which are precisely re

o peerm the sk
The control of puray 11 can be achieved by 3 v control modide G by & ovvtral control systens of the heat
supply syatens, B is alse possitde to nflosuve the energy How 1o pavg by controliing proc Ldﬂ}“»x

Ao andog siowt is fd o pump 311, 50 St 3 comtond modide o ventral vonirol system cen generate @ pulse-
modukaied qaciliation thorefrom

The pulse-modulated oaciliation & gorerated by an ntegrated switching controlisr or 2 contealed palee widih
moduiator, awitching ciroalts of group SGIE24 or thelr derived muode! preferably being vsed with the modulator.
"The comrol of the module proforably takes place with anclog signals i g voltage range between @ and 10 V. The

switohing controfleror modulator preforably operates &t & faguensy of 4 kB

2o

e,

477 vabve 13 s a van be repluced by other identically acting valve arvangetnents 3t the cost of cerlaln drawdbaeks,

Thue, for example, by an arvangement with o 32 valves, by an avsagoment with foar 72 walves or abse with
& o
an wreangevesnt of & plurality of ball vabves. Ultimatedy, it I boportant that 3o bisrchange of the suction side and

the pressure side of puny 11 seith respect to Hoe sopments & snd 7 s brovght about,

Pastisulely preforred, however, I a 42 valve 12 i the embodbnent se g ball vabve on scope of the shmpie

destgn thersel and the relivble mode ol operation,

&2 valve 12 or the other switching srrangements oan alto be sotuated by control vommands and oy supply

and do ot roguire any manud opeation,

Backflow preventsr 13 cao be constinged i vardous ways. Thus, # ce iy example be g devios which warks

with a float or a device whivh i provided with a swiveloountsd non-return flap. A farther enebodiment cunsisly

in the faot that the closwrs body is springloaded and hackBow proventer 13 18 sooordingly constituied 35 8 noe

vetun valve,

The pump arangement constittad aeonding to the vention ie capable of cnabling wn effvctive contnl of the

heating cirouit both I ceoperstion with u heating hotler and i vooperation with w heat aink.

To paeticatar, the knovwn Hoctstions iy the cocegy provision of solar vollectors Integrated fate Se supply systerns
cxn be compensated for with the aid of the puang arrangsment according to the invention sad e condral system
in that, depending on the hest sopply o heat remroval, the purny b switched Into g delivery divestivn fnah a
way that i removes excess beated medium fom the howting clroult or feads excess hentnd medhn te the heating

civroult from buffer stosuge elemant,
The affoct of the shuwalanecusly sperating polse-widik modelated wacryy sopply of the pamp s that the later
always opsrates with the optimised volame flew and overshocting of the temperatures i the heating clrouit

avoided,
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3t iy possible to dispose @ woporative senwor, which delivers an sastog messnnement signal, &t x pobyt of the
heating ciscaivwdich hay boor deternvivied av the optimuny, B ovder thus fo bring showt sa operation of the heat
fng chroatnder optinmain condifings.

The pump arrangement deseribed above thue hag the advantape that & conbles i 2 sirpightforwsed mamner an

i

x

aperation of the pump B twe few divsctions and e sxpenditure on comphanatt and the fpw-mechanical de-
¥

b2

sigy can thereby be optinised, Purthernware, the encrgy input Iy soiaimdsed by the sbhition sesarding 1o the o~

ventlon, in sech 2 way that Hie fow losses sre kopt low, valve controls ave supplind with sostyy ondy when gec

e

foreosivey the

Ty

eseary and the pumprooniained in the acangensg of

1on thatars provissly vaguived

toperforn the task

Ldst of reforence mumberny

i beat guasstor

2 heat oonsumer

3 Hme

4 Hoe

3 hesting eivcudation punp

T fee segmens
R storage element

3 puenp arratgement

o
&

connsctin j_,.l e

¥ pump

12 &2 valve

¥R i ARl NEarratite
13 BackHow prsyenier
P4 fine

1§ Yne

ek

switching elusert
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