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METHOIF AND DEVIOE FOR DEMAND-DRIVEN HEAT PROVISION IN A HEATING BYSTEM

The invention relates to 3 rusthod for denami-driven heat provision i a hesting sysdonm, to which a
pre-specified thermal powsr iy provided in acowrdance with an external reference varisble, whevewn the
thermal power provided additionally depeads oo the Beat reguivenwnt of the boating systens, by the depends
ense on the external reference variable belug sacd as o take into accound sorrechon vafues. The nvention
further relates o & comregponding dovive, which v i particular destgned for caorying vut this sethed.

A demard-driven heat provisia can i particular be used in beating systoms with 2 thesmostatic,
cfeetvonie andior manual single-room temperatire control system for adapting the sepply temperature andfor
the ass flow of the heat-transfor medium wsed for heating, i order to create a heating aystem, which s
optimastly adupted to the total heat requirensent of 2 bullding. In heating systenss of this type, the heat for
heating is typically generated or provided contrally snd fransferred i ¢ decentralized manuer, partioularty
oxt & roonr-hy-raom basis. Waide fs conventionally used in as béat-tranafer madivm, The power adaptation of
the central heating supply takes place by means of a change of the supply temperature sadior the mass fow
of the hest-transfer medium

1o curvently sperated heating systenmr for the heat supply of buildings, the destved value of the sep
ply temperaturs of the heat-trsosfor medium also termed heating agent, 18 overwhelmingly managed i
sosordancy with the external fomperative on the basis of g stationary, Bugar or non-lunear heating travel
carve. Examples for such heating wavel curves are antrated in Fig. 1.

I, in addition to the exieras! temperatire ay sxternad referenve variable, no further reforvace vard-
ables are taksn into acocuit &y epesifving the supply omporature, this heating control penerally Jeads o
significant difference bepvesn de cwrrently provided thermal power and the sctuad, curvent building theomal
reguirement. The cuonseguence is typivally system or supply temperatures, which ars oo igh or wo low,
that iy fo say not adapted 1o the requircinent, which results, for the widespread case 1 prastice of exoessive
syetent femperatiiees 8y a sonssquency of hosting travel curves that have been set to he too high, both in
anuecessary heat distribution fosses and overheating states of the roomns, which eatall u clear and wonsess-
sary increased energy consumption. By confract, system or sopply tomperatursy, which ure 80 low, lead to
ureatisfuotory heating states of the roons, Haris & say & uralesived discomfont,

This dixadvantage cen be sobstandially peercome by o demand-orieamisd correetion of the aupply
temperature or the supply lemperatuee desired value anWor the heating mass flow or the heating volumetrie

few, An exampie-fora nethod and § deviey for tdhe adapation of te thermal power be Beathng systomy i

F‘I/

sxplained in Jdetatl 4y WO BI/052836 &2, Provivion s rade there o obisin & heating-cireut o bailding-
spply sinte from venlain infommation of the ndividued heoting clenisnts as control varieble for ¢ controt
sysiem vpstesam of the actual heating sontrsl syston, wiish conired variable predetenmioes a dosired valus
andfor correction value for the sotual Beating control system,

DE 35 37 104 Al alan desoribes an adsptive heating systera.

This and other known meothods for eoteecting the su;;spiy iemperature pursye the ainy of & tmely

corrention of the supply tomperatars by mounsof avondred aystem, which reacts divectly to detooted vonteed
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deviations, This presumes higheperformance information transmission techoologies aad eotails the risk of
unstable control systems as a convoguence of o farge ¢ feedback amplification.

It i therefure the object of the prevent invention W suggest a possibility for heat-demanddriven
correction of the thermal power bn heating sysioms, which can be handled easily and provents inctabifities ax
aconseguence of feedbask wmplifications, whiskure o large, i a control systenm,

This obivet is schicved with the features of Cleime 1 and 12, In the mathod already explatned at the
Bogianing, Ui supgested in particuler that the cerrestion vakeey are deteemingd in accordance with the ox-
tevnal reference variable from g correction curve, which takes sooount of an gverags thermal requiremient of
the hesiing svstem. The core idea of the invention therefore livs in transferring from 2 feed-bask comiral
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sestom, which reacts directly to a control deviation for a denmad-deiven adaptation of the therms! power b
mesms of infloence onthe supply tenperature andfor the healing mass flow of the heating sysiem, 10 2 cow
trol, which takes comeciion vabues for an extersal reference variable from @& vofrection surve. This
correvtion Surve contaius average sorreciion values snd therefore takes mocount of a typival average hew
requirvarent of the actual heating system, The exieroal temperature or a measured vahie correleted with te
extornal toraperaiure can for cxsmple be used as external reforence variable, wherein certaty corvection
vatues are assipned by means of the correction ourve o 2 soxntable sumber of reference pointy i the exten
nal reference variable, By nwang of the transition avcording to the invention fram » sapidly reactiog foed-
Pack conirol systems o a control with g sorrsction surve adapted to the heating system and the user habav-
four, it i possible to dispense with the complex and expensive somunication-capable slectronie individual
o empsrature contrel systems and the correspondingly complicated conummication infrastructivg
which 1§ requirad i the Known methods for managing the hesting supply tonuperature or the thermal power,

The dispensing with sirong control fhotuations in the heating control syston to this vod contribudes
to the contrel system bevorming better and more stable ax 3 whole awd the regulation of the individeal room
temperatore is also inproved. Qwing to the beat provision adapted fo the demand, the heat outpad, which ¢
praspecifingd by the pips systers and cannot be regulated, i alsy minimized. Furthermore, the mass fow of
the heat-traosfer wedinm is better distribited in the system as 2 whole, because the wives of the individual
heating elenmnts are brought from a almost closed o 2 medhug opeaing state, which is optinal in terms of
control technology. This offers a high posuibility for control for the respective tndividual rooms.

In w stople configuration of the system, the sarrection values cun simply be alded © the coxtrol
values of the heating vontead systern ¢ control in the form of correstion contn] values. Altermatively, oo
regtion vahiey rend off the corrsctinn curves conld slse be iransmitied to the heating control, which
dstsrmines & corrented control viriably thersfony, particudarly for the beat generator or ~ tu the case of 2

fsiriot heating system ~ heat-transfer systom, Furthermorg, it s possible to valeulate andfon save the eorree-

tost curves direatly in the heating control or control system, so that the coutrel value caleulation takies plase
directly in the heating control or pontred system,

In 4 sioaple reafisation of the method aveording to the tnvention, @ logical clrendt according ke the
mvention for e adapiation of the demand-driven beat provision sndfor o thenmal power control-aysten,

o~

particidarly therefore a control consisting of these sloments, van also be integrated into 8 botler control

P
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Accosding & & further feature of the methad according o the invention, provision iy made fur the
curvection curve to he a nowsintionsry, sduptive correstion gurve that 3¢ adupted after specificd ttme per
ods. The underlying eovcept consiats in detecting the deviations from an optimal thermal power adaptation
during « pre-specified ties period and, after the end of this time penod, analysing, s order W adapt the
sorrection curve. This hay the consequence that althongh the sontrol tukes place during this b perind
using the non-optinuaily adapied corvection cures, the sorrecion surve s sdapted subsequently o this tnwe
period, so that for e fatwe provision of the thermal power, ad improved thenesd power adaptation skes
place. The adaptation of the correction curve v thevefors an femdive process awd can in partionlar be veed
sondinuously, o that an sdaptation takes place onve per day v sxample, The pre-gpecified time period
would therefore be one day i e case

The adapistion of the corrsction curve can take place ascording o the invention in that, pver a pre-

specifisble time porind, the owrront heat reguireraent of the heating syston s used a¢ a control variatde ol @
controd system, which defernines the differsrse betwoen the curyent howt requirement and the thermal
powsr or between the current desired value and the sctust value of a supply siste as control deviation and
outpats & current correctivn vahse a correstion or sontrel variable. The adaptation of the correction vurve
can to this end ke plave in pertiouder whilst averaging the cureent corvection valves during the pra-
spenified time period. Therefore, dudng the pre-specifind tiue period for adapting the corrective curve, the
eostrol deviations botwoen the current heat deronsd and the current, sotnal thermat power {or I8 terms of
control techaclogy: between the destred vadus and the avtual value of the overall supply state} are coustautly
detected aned soppHed & 3 control sysieny, which onipats 2 carreat corvection valie gs correction vasiable,
gsing which a cerrent control variable for the thevmal power generation of the beating system could be de-
terrained, in wrder to adapt the thermal powsr gonerated to the setugd hest reguirement. In contrast with 2
convertional control system, this current conmten! valus 15 not forwardad to the heating control, bowever,
rather ondy saved intermalby or within a correction-surve adaplation module sad averaged over the pre-
specified tinw peri-od. & corvection of the comestion surve used can then dabe place on the basis of this s~

srage value, in the simplest case by means of @ paraliel displacement of the correction carve.

According to o preferred conflpumtion of Gds sdaptation of the cnrrecticn surve, it fv provided
howsver, that an averagiog of the cxternal reference variable alse tukes pluce over the pre-specified vaw
pertod, 5o that the correction curve can in particafar be adapted to the region, in which the external refer-
snee variahle fay during the deteotion of the coutrel deviatives,

To this ered, an adapistion of the corvection twrve weighted with the exivenal reference variable can
particelarly preforably take pluce, whersin the adaptation has the largest absolute value around the average
value of the reforence varishle and s st a grester distangs frony this average value. The averaging both of
the reference variable snd the current somrsction values i¢ xiot lmited to an arithmetio avsraging in thix oase,
sather can for cusmapie also take place by mesne of o filiccing of these varisbles or the like,

In order to avaid fuctuations of the correetion curve, which are too kirge, an sdaptation of the oo
rection curve can be Hmited to 2 pre-specifind value raoge, even if a aurrent andlor averaged correction
vadie Bes ontuide of this value rangs. By this Timitation of the for example dadly corvection vados adaptation
t & parameirizable region with & miniwum adior wmadimen correction vale, by which the comection

carvs i adaptad; a pactioulacty high system stability can beachieved.
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Aceording to a partioularly preforred conBguration of the method scvording o the twention, 4t s
suggested that a pherality of vorreotion curves are provided for various dnes penods, Thus, i i seasible i
partcular (6 provide various comrection curvey for variows thaes of day, such 3y woontog, midday, after
noon, evening and/or night, and alse differend types of day, particularly work days aad Sunday or s holiday,
as the hest requirement ey be different depending on the respeotive user behuviour in these time periods,
ever i anexivraal seference vapable (for example extomal tomperature} is identical

The sopgested method can be joplomenind particularly casily, in that the correstion surve is de-
fined by the provision of corrention valuee at reftrenes pofote of e exieroal referencs vadts which are
fixedly pre-specified or determined in a variable manmer in spcordance with the gradicut of the corection
curve, As long us the external reforsnce variable then lies bebwsen two referencs poinig, @ sensible sarrecs
tion vahie can be detormined by suiteble interpolation methody. ¥ the reference variable Hes outside of e
valoe range covered by the referenes polnis, it is possible fo axirapolste.

In @ seasible wse for the heating contred; the extoral reference vaniable is the external tomperature
or « measurad value dependent ou the sxternal tomperatueg, for sxamph the resistance of 2 tomperature
SEHSOT.

Accordingly, the comection value caw ctrvespond ke 4 change of the vopply temperature andior the
mass Towof the heating system, which s sepplied 1o the teating - directly 88 2 sorrection value of converted
a5 & contrel vadiable for the control of the heat generator or heatvtramafer system.

Purthermore, the invention relates to @ device for the demsnd-driven heat provision, in pavtivalar
designed for carrying out the proviously described method with all of the features thereof, in & hesting sys-
tem, with @ logic sirount for specifying eorection values which take inte account the heat requirement of the
heating system, whersin the logie elrowit comprises 2 coxrsetion saodule with 3 memory oy storing one or s
plarality of carvection curve(s), an input for sutering at loast one external meferencs vaniabde and an output
for cutpuiting a corvection value. In order 1o achiove a high stability i the thermal power adapiation and o
preveni large sontred Huctuationg in the heating vontrol system, it i provided according by the invention that
a corraction module with an input for sntering the current heat requirement of the heating system s pro-
vided, which 18 designed i delerining a current correstion value from the current heat requirement, and that
the porreciion cures adaptetion module s designed to determing the comection value from & comection
curve In accordance with the sxternal refersnpe variably and to adap the corrsrtion earve: As wresall, a
dirgot acoess of the varrent sorrsciipn value to the heating couirol syatem, which may it appropriate lead'to
high cenirnl fluctuations, 5 svoided. Instead, the current correction value Iy wed, g vrder B correst the
sorraction curves, which then pre-spesily the cosrection value acting on the heating sontrol system.

Preforably, fo adapt » sowrsciion curve, the externyd reference variable and 3 syrrent correction vant-
able are averaged over @ pre-specifisd time poriod and the cosrection surve i correspondingly adapted. In
sddition to the external reference variable, which is called upon directly for determining the control varts
able, futher joputy for refrence variables can be provided, which enebde & selection of vartoes sorrection
curves. Such further referance varishles can for example de the thne of day and the type of day, so that
various currestion ourves can be ussd for vadous time-ofday intervaly (morning, midday, evening, sight,

ote.} and various types of day {work day, Sonday and holiday, si0) and correvpondingly adapted.
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The correction modude can in this case realisg sl of the features relaied to the previousty deseribed
methad. T particular, o defermins ciirent cafgsetion values from the curvent hewt requirement of the heat-
g sysiem, & control systens can be provided, the coontrol result of which 15 vot called upon divectly w8
control variable for the heat generator or tnxnsmiticd, however, but rather iv only wsed for the sdaptation of
the corrscting curve.

Fusther fotures, advantages aod wee posgihilities of the inveriton also result from the following de-
seription of an exemplary ewbodiment and the drawing, Al described andfor pictonially dlnsteated features
form the wabject of the prasent invention per e or in any desired combination, even independently of thair
sunuparization v the ¢latins or badk referonced thereof

In the Rowrsw

Fig 1 shiows fypioal heating traved curves of o kealing tontrol]
Fig. 2 shows a signal flow plan for the demand-driven heat provision according to a St s

bodunent of the present favention

Fig. 3 shows a signal flow plan for the demand-driven heat provizion according 04 scoond sme

hodiment of the present tovention

P
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showy a first sorrection curve acousding 1o the present nvestion;

Fig. § shows 3 second conrsetion surve socording to thy prossnt Invention snd
Fig.:8 ahows @ vonparison of twe sorrestion careed befors and aftedy current adapistion,

3.

Fig. 1 shows typios! heating travel curves, which pre-specify the desvred value of the beat-traastor
modiunt supply tempersture i sccordanse with the extermal tomperators as external refersnse vanahie,
which desired valoe of the heat-toansfer-oedinm supply femperatize is fransmitted 10w heat gonerstor of
heat-transfor system as an inpot variable of the heating powsr control syster. ¥t is to be expected that the
desired value of e heat-transfer-medium supply tenpersiure is highest ot low externad fermporatires and is
contimasly reduced with increastug sxtornal temperature, Thie applies both for Hnear and non-linear heat-
ing wravel ourves wating curves), for which various sramples sre Hlasiated fa Fig. 1.

I the signad Sow plan for 8 heating control or controb system 1 showr in Fig. 2, the hoating toavd
carve wsed 18 buplemented fn'the thornal power control ayatem 7, which pre-specifics the aotnating variable
Uz for & heat generator ot trancfer sostom B nsing the external fespeeatre 8 5 and if appropriste tuking
acsount of & taass dow At aad/or a supply wopentare & gup of the heat-teatefer medivns, The hewt genera-
{er oo heatranefer systom ¥ supplics the heating syster 2 with 2 satisfsetory heating power é?«_g-a, s thatdn
the hoating system 2, 8§ suitable mass fow #1 of the heat-transfor medium or hesting agent with the destred
supply tomperstare 9 gy a0 be outpst fo the hesting clements of connected room fempenstiure comrol
systems 3, Afer outpotiing the required heut guantity, the heat-iaosfer modiver refurns back to the heating
systems 2 with a return fomperatre 2 g

The mom temperatire contred systems 3 set the desired temperature in the respevtive roons by
regulating the tavel positions of control valves of the heuting elements for example. These individual room

control systome 3 fo thic case take aocount for example of the extomal temperatare § 4 and the solar ther



mal power Q ¢ and internal thermal power g}, which are to be termed heat yields, The imput variables, on
ihe basig of which the roomn fomperatipe conirol sysdems 3 control the tomperaiure in the roomy fo by
heated, ace not decleive for the prosent invention howgver. Therefors, the present invertion iy suiisble for
any type of connecied rowm tomperatare oontrol systemy 3, which can also altormatively or additivnadly
deperd on other Input varidbles.

Each room temparature control system 3 tansmits information ¥ for deternuning the et roguare-
ment o podule f0or heat requirement or thermal power snalyvely 4, which detormines sn instantaneous oF
averaged beat roguirenment DO therefrom. To thiv end, the information ], a8 descrtbed in Wi B3/Q52838 AZ,
can be the travel positions or valve positfons of the fadividua! heating cloments of the rovm femperaders
contral systems, from which g heating-ciroul or butlding supply state i deterndned for the heat require-
ment. Allernativaly, as described in TIE 15 2684 049 112 AL, a supply gzt can abso b determinad from st
Ieast two heating surface teniperature vahies and/or a volametris flow value M However, the inveation s
not Hmited o the previously mentioned methods for determining & hoal regisment, rather ¥ van bastoally
be used in all heating syslews, m which & beat requirement can be determined from measured vabues dater-
nuned in ronms  be beated by the heating system 2. Thuey, the heating-ctrouit-anpply andior heating-
chrcuit-return temperatiure & ave of F i can for sxample be used ay tnput variatdes of the module for heats
reguirgment s thermal-power analysia 4.

This hest regquirement D0 determuined for the butlding or & hewling irouil 1 3 cortatn siuation 1
supplied to 3 module with a olvouit 5 for supplying correction values, which together with the tevmal
power control system 7 forms § control § for e pro-specificaticn of the sctuating variable Uy, huthis
cass, farther buput varisbles, such as in partivular the thermal requirement desired vahse DQg, the cumrent
supply temperatuce 3 gy andior the current mase flow #1, are taken into recount by the control 6.

The toraction of the cirendt & for the pre-specification of correction valuss, which makes up the
core of the invention, with the thermalbpower eontrol sysiem 7 in the context of the control § iz olyrified i
theenlargement of Fig. 2 which o decenibed dn detil in the following.,

& copteol deviation of the thenual requivernent dgp, which is also tormed thermal reguirement for
sunplictty in the followlng, s detonnined in & differency module ¥ frore the Instrotensoss thermal teguives
ment I} determined by the modele 4 fr thermalregnirement anabvels, dnd 3 pre-specified thermal
requirenent desired value DOs This control doviation Apq is supplied v 2 vorrestion module 11, which
dotermines @ current correction valae DX Sy thersfrom, To thig end, the consotion modute 11 has content
and filter Bunctiong, whish are soiiably pacametrizad. Iy particular, the correction module can Swrefore be
constrpcied i the form of a conventivnal sontral sysiem, which dererminey a corvent correction value
DXS8 sy from the cuwrrent vontvol deviation Sy of the current thernal reguirement using cowventional von-
ot alpedituus, for example Blerag and earsing processes kaows from control technclogy, suck as P
fiter, splines or else antificlal intelligence in the form of neural networks.

This curcent comsctinn valoe XSy 18 not supphied o the heating control system 7 however and

therefore ix ot diveotly used for regudating or controlling the heatiog system 2. The intervention into the
heating control system 7 takes place by msane of the correction~curve adaptation module 18, which prisar-

ity determines 4 ooveection vahee DES from a comection carve i mecordanoe with the sxternal tenperature
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G, which is used as external reforence vatighle, This corfestion valus ix outpit as desired correction vahse
DXS and supphbad t an adder 13, which adds the dedired gorpsciivn valoe PXS to a dosirsd value XX da-
termined from 8 stationary heating curve acoording to Fig. 1 by menos of the thermal-powse sonteol system
7, 5o et the thermsd power control system 7 av & whole usey the dextred vadue XSgorp = K8 #+ DS, dn
order to ouipud the desirsd value Ugze © the beat gonerator or head-trassfer system 8 using # suitable con-
trol algorithm,

The vorrection vahwe DXS of the tormcting surve adapiative module 10 s therefors tndependent of
the current control deviation dpg of the thermal requirement.

In order 1o sdapt 2 correction curve stored i the corrsetivn curve adapisiion module 10 (end called

¢

upos for determising e correstion valus DXSY accondiog to the invertion, the correction owrve adaptation
mioduls 16 detests both the current cowaciios vahie DX B r cutput by the correation module 11 and the
sespectively current extornal tomperatare 8 4 gr sod averages the same over x pre-speeifisd time pedded.
The carrection carve s then corrested on the bagis of the external feoperatire 9 (awr tveraged for this
time period as refersnce varlable and xo svetage currestion value DES g This can also toke place in the
sarrection-curve adaptation moedely 10 asing conveotionat condeod dgorithowe, Hlering and lewrndng prov-
sxses known from control technology, such as FT-1 flter, spliney, ote. or elss setificial imielligence in the
form of neural networks.

This sorrested currention eurve is then subseguently wsed for outputting the cwrestion vales I¥KS,
which together with the destred vatue X8 forms the corrected desived vahe XSyoar, fom which the contral
variable Uy for the beat ponerator ¥ {s calonisted.

The special feature of the cfrendt 5 for pre-specification of correchion values DXX therefors Lo in
the fast that the correction valwes DIXS are determined from astored correationearve hratcordanvewith the
external temperstaee 3 4, which is used as reference variable. Sixietly speaking, this is & contvol, ay conrol
deviations Apo Goourring in the system am rot isken into scovunt directly. These are only used 1o the adap-
tation of the sorrection surve 8 the correction curve sdaptation modnle 10 sod can be wsed in the futes
contred of the herilng sysivm 2.

In this case, @ plovality of sorrection curves are stored iu the correction carve adaptation module 1¢
fn socordance with (he time of day T and the type of day 1, which corrsction curves are conrneted sepa-
rately, To this ewd, the pre-spevified fime peviod, after which an adeptation of the comection curve is
anderishen, can colnoide with the provided the-of-day intervals T of the respoctive types of day B,

A varisos of the clreuit § for pre~specifiostion of correction valges TR & illastrated in Fig. 3. The
circuit § according fo Pig. 3 differs fom the previously desoribed cdrowit § dn Figo 2 o that the corvection
module 11 and the correctionecurve adaptation modde 18 are combined to form @ conunon wodule. This
cotresponds to & realisation, whick often arises in practice, as the correetion module 11 and the corrections

arve adaptation module 10 are vonstructed in the form of @ wmicrocontroller, which reslizes both the tasks
of the sorraotion sxodule 11 and of Sie corrention-tiye aduration modele 10, Apart foa that, e heating
control 1 acvonding o Fig. 3 corvesponds to the heating cuntrol 1 deseribed in Fig: 2, o that the same refer-

ence pumbers have boen used and & detatled dexeription iy dispermed with,
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The method provided in the clreuit § for pre-specification of corrsction valves NS is descethad in
detsit ones move in the msir\myg

lnput valves of the ciroelt § for prosspecification of cotrection valusg DXS, inowhich the nethod
according fo the nvention g imp%mzzé:m:sai awd seitdeh i¢ dn particalar a coostitont of the device adeoeding ty
the invention, wre enyporally current or tenporally averaged charasteristic variableg, frcun wdich the tempo-
rally current or the temporally averaged bheat regiivement of the building or Hosting oot san be
determined, These tnput values cun be the sxternal temperatare 3 4 or a correlated measerad vales (suchag
for sxample rexdstance vahees of sensors), the time of day T, the type of day ¥ (for example work day, holi~
dav), profile tinwe poriods {for cxample night, worning, aBernoon, sveningd, sepply states of hontlng

surfaces and the desired values thersof, supply states of baldings, beildiug parts or hesting cironite and the
dexired values thereof| madiator powers Q ax and the desired values theveof, radiator nominal powers at the
acrmasl operating point Qm\ Newne TAGIRI0Y pOwery of the current supply temperators and the vradosd mass
How i}m a2 TRGHATIOX powSTS at current supply tempersture and for 2 completely opened radiator vabve

O s, st oo andior power ratios of radiators and the desired values thereof

’.‘} o j
¢ s:} ax / ‘5&5’ </ O ;s < 3
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I ts the aim of e methed fe output eotrection. values DX for the correstion of the supply tem-
persture sodior the msss flow of a central heating aystemn 2. These are tahen from one or » phurality of

serrection curvels) stovad 4 tie alroudt 3 for the pre-specification of the cormscting values i aocordagnse of
the extornal reference variable {exiornsl termperatire or the equivatent thereot). In this cage, various cuvres~
i curves. e stncad in dependence on the curvent type of day fwork day, boliday) «ad the coment e of
dsy seotion {profile), in that cormection valoes ave sivved ab certain reference points of the extermnal refersnge
vartable {external lenperature). A corrgotion sondos] variable DXS 5 caloudated from these dn ax dnter- or
exirapalating or sleg spproximating manger and tansadtted o the heating sontredlor o deteomined by the
same, The tesulting, vorrscled achutating variable Uigo s formed from the hasie destred valoe XS of the
thermal power control system T and the comention valos DXS andd adse i appropriate taking secoust of the
cirrent actual values of e supply temperatirs andfor the wmaws Sow s determined sonizod algosithon.

Examples for contsol curves used are Hustrated v Bigs 4 and §, 10 which supply tomiperaius Sor
reotion vatues i achitrary units ace cotersd at various referemce points of the external lemperstore For
comparison, in vach suse x vorrsotion curve befora determining the correction vakues {all comecting values
are seb io sero) and @ cotrectiny curve with supply fomperature correction values determined i gocordance
with the external temperatyre are thivsivated,

Thecorsction oxrves gecording o Fig, 4 and Fig 3 differ i tevmy of profife (hme of day, wheremn

tha cwrve secording to Fig. 4 compared to the curve acoording to Fig. § provides a sironger &l overall The
cormetion curve according to Fig 4 s therefors suitable for & night profile, 8¢ 2 lower roobt fomperatare

and thersfore a lower thermal powsy iv gerietaily regquired &t tight, The correction carve according 16 Fig. §



is by contrast sultable fiw w day profile. Basivally, the correction surves csn be pre-specifisd by profile and
stored in the cirenit,

However, itis provided according to the described smbodiment that the gorrection durves sre de-
ermined automatically in the cigsuit 3, wherein tey sre sdapted steratively sccording tothe gsey bebaviow.
To thie end, i i provided that ourrent ot temporally sveraged correctivn values for the correction of supply
tempeeature anlor massy fiow of the beating system are deteriained oo the basia of the determined deviation
betwesn desired and actual value of the shacaoteniaie variabls {control deviation Apg) tndicating the thermal
regairement. The characieristiv variables onn, av alveady sxpluined, be sapply mtates of heating sorfaces,
supply states of buildings, budlding pars o howling cirouits and the desired values thereof radistor powsrs

{1k and the desired values thereof, radiator noiomd powses at the rormal uperating poit T gu, Nem: Tadiae

tor powers at the currend supply teaperature gnd the nominal mass Tlow {Uax de Nesss Fadiator powers at the
PE ¥ LK, dw New

1

swrrent supply temperaters aod for 2 complotely opened vadistor valve Q 5K, ¥ 300 And/nr power ratios of

radiators augd the desived wadusy thereof

& ¥ 3 kg
(Q’m R f s/ 1
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The cursent correction values DXS uer Ror the covrestion of the supply temperature andfor the mans
flow of the contral hesting system 2 mre determined 1o accordance with methads of controd technology that
are known per se xuch that the control devistions of the charsteristie variable are minimised or fall 1o ab

mont zero, 1t is advantageous in the sense of high system stability in this cmse i e adaptation of the

corraciion curve within & pre-specifind time period, Ry example a dally correction value adaptation 2 lim-
fted to 2 maximsm pavamstrizable range, 3¢ thet an adepiaiion cae b pasticadar be changed ondy by &
maxkinny value,
The control deviaiony of the characteristie variabies and the current comection vanables regniting
therefom for the correction of supply tomperatury andior masy flow of the contral beating systen: 2 are
eragad of filtcred during Be pre-spooified thwe pedods, alaw termed fearming phases. Likewise, the exter-
ol fempeniure &, or & vardable corvelated with the extormal fomperature are averagsd or fltsred during
these Isarning phases, After the completion of each learning phase, for example the time pericsd of & day
proftfe o peciod, ¢ st of covracton refersnoe valpey DX Skl are tained oradapted v finedvr variable
reference points {3} of ihe extoranl tomperatare F 4 v 3 variable sorrelated with the sxternal temperatuse
{for sxample resistance vailoes of an externad tomporatwre scosery with thy wid of the averaged values {oor
roction values and extorns! tempergtersl Ay a resnl, thwe-variant, adaptive sorreciion sarves DX Ry {1
which are adapted automaticaily, pamc wlarly also to 3 chadging user behiavious, result.
The leaostog of corrsciing values ix the reforence potats takes place degattvely, akiog avoount
of past and instantaneous valugs, Kuown filtering and lesraing processes from control technology or elss

artificial intelligence oo be ussd for this
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DXS gielity, = DS (D0 DXS 0 8 e Filtertyp, Paramerer ) with:
DXSath corrseiion value af referenne point i
X8y averaged or cumrent correction valus of the last learning phass;
F o axt exiomnal wmperature {of equivalent)y of the last leurning phase

Thix procedure can be drswa from the corrcation curves Hiastrated woxt fo one spather in Mg §
Al advantagrous B & weighied distribution of the correction valwe DX S from the curvent
learning phase o ke correciion refirence valoes B Bruedi} ou the basis of the extornal temperature ot the

external semperatire eguivalent & o agr in accordance with the Hllowing formuta:
DXS,‘(‘Q{{& {E}.-‘R’h’ == z}.}uﬁf.@”&, ig i 'i' g{f) > .{.}JX‘:’B%’(;‘ %

where

¥

ali

glf)=expl- [y K7
)

- Q 3 Nads {l} b ¥Q4 sEr

o () external temperature or squivalent in the reforence point i and

® distribution constant.

Ideally, the learning phase or the presspevitind Yme perieds are axsigned o Hne-ofday sections, o

which correspormie a significantly ¢ user behaviour. Exsmples for thiy e the day sections night

e
morning, afterncon and evening, The correstion curves tan be stored ay value psirs {correction value

tA

DX Sl i), extornal temperature S 4{11) in the memory of the strowit 3, The eorrestion CRIVEN AT sesigned
o the type of day {work day, holidays and the Haee-oftday sections (uight, moming, afa.emxmm eveRiugl,
during whick the same weore tained. They nusor the type-ofday and vne-of-day dependent sod externab
twoperature depondent user behavionr and the heating sytem dperation in o building

The sverage of the learned correction curves over all reference polats shows the aversge drop of the
mass flow or the supply terpersiure compared 1o the base desired values, which result from the basie see
sngs of the thersal gower control systesm 7, The cavrent correction values showethe instantansous drop of
e oy flow or the supply wmpstalre conpared & the basic destred valuse. Both the averags and the
current correstion values can be stored and uesd for svaluating the suscess of the rasthod, Thu, for example
adrop of the supply temperature by 1 Kelvin in Germany corrssponds to approx. 2% saving in beating eo-

erRY.
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The adaplive cotrection surveram 8 property of the systens “buildingfesed” and can also be used af
ter awitching off the vorvestion fogie or cirendt 5, which adapts and fraires these vorrection curves, for
estimating an optinie desired vatue for the sopply waperstore andlor the mass Jowe

Tastahifitios 1n the systent for the denwmnd-driven desting energy provision are provented inthat the
present invention learns (fraing) correction surves in srall steps dadly and in o profife-based manner. In
addition, lowe soquirements are pleosd on e data fransmmission performance of convnunication infrastracs
tures within the beilding for transmitting the characteristic values and vontrad vartables as 3 sonseguence of
daily and profile-based learning phases, ax only oue fratning siep Is lost 1 the event of futlore of the come
manication,

The systers seprested aocondiug o the overtivn can be Hexibly integrated info 3 mliiplioity of e
isting heating aystems, as the system can be adepled on the basis of the automatic, ierative sdaptation
withont the pevessity-of pre-specifications for the widest range of heating yystoms,

The learned correcton curves illustraie the deviation of die et basie desired values o the pase-
getic optimun for the supply tompersture andfor for the heating maess flow for the technical personnsl for
bailding and house techaclogy. The Brgsted, cutrent sud average siptgy saviig sompared o pon-gotrdetad
basic desired values for the heating mesy flow andfor the supply temperasure can be caloubuted from the

tearsed corradtion sarves.

REFERENCE LISY

i Heating control oy vontrol systers

2 Hesting systom

3 Foom temperaturs sondeol syshom

4 Module for thermal-requiccnent of thermal-power snalysis
8 Cirouit for the pre-specification of correciion vahues
8 Control

7 Thermal-power control system

] Howt gonevator-or heat-tranaer syciem

8 Bifference wodnle

it Corveotion curve adaptation module

1% Correction modhde

12 Adduion module

D Type of day

RQ Heat reguireient

DiYe Moot roguirement destred valpe

PXS  Correction value, correstion contrel variablie
B Uontrol devigtion of the therma! requirenicat

H hrformation ke detenaining e thermad reguirerasat
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Time of day

¢ Extomal temperature
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Eljdrds igdny szerinti hoelidticrn gy Hitdborondezdsben (3), amely szhndrg ey klsd veuddd pammeter

(&0 Mpgvémyében ey meghatirozot biteljesioményt (G biztositunk, ahol & biztesitoth hteljesiondny

{Ord ruldkosan a flitdberendezds {2) hbipdnydtdl (DG} Rigy, ahol is o kiled veadddd pararastenit] (84}
vald Riggdedgnd! olvan krrakvits Sridkeket (DXE) vesalink figyslembe, amelyeket a ke verdnid pa-

amétertt {84 Nggden epy o fitdherendenss atlagos hiigdnydt figyelembe vevt horrekeids prbeébl
Tatiromank meg, smely egy indtaciongr, adaptiv korrekeids pdrhe, amelyel olbre meghatirozott ddsrake-
seok ntin kiigazitonk, aweal  jellewspve,  hogy a korsekeids glicbe kilgaaltdedt szaltal végezalik ol
hogy sgy ¢idre meghatiroott Wszakasson keresztil a fitShermndesds akiualic hbigdoy &t (DO} hasmal-
juk fol ey szabilyords szabilyoudst jellomabickdnt {(Aoq), amely korrekelde jellematidnt egy skiudliy
korrekeids Sridket (X8 uor) ad ki, ahol a Xorvehoids gdrbe Kilgueitass sz akhudlia korreheids driskeknek

{DXS yrh a2 eldre meghatiroeott idbszakase alatt Adagositise metett thrdnik

< 3

Ar L. igéaypont szerinti cliards, sazel jellomezve, hogy a kinrekeits givhe kiigazitdaitnor a kil

vessrl paranitert (3, &tlagositivk

Az b.ovagy 2. igduypont szerintl eljachs, aseal  jollemsave, hogy # Kowrekeids gorbanek egy o B8

vezénts puramsterrel (3, slyoeoit Kigsedsdt végenzik.

Az elfizd igdnvpontok birmelyike cooringi eharss, adaal jolemerve, hogy & korreKeids girbe kitgant-

Y

tasat ey eldre mephuieazatt ridkiartonmdmyra kovlitcazak,

¢

A&z elbzd indayponiok biomelyike srorintl olfdrdy, sxzal  jellomesve,  hogy WOb kerekeids pirbét

PR

irdnyvorunk olé kildnhdzd iddszakaszok szdmdrs.

Ax olind ipduypontok barmelyike coovintl elidrds, sxzal llemeave, hogy a korrekeids phrbdt s kilsd

verérlh paraméter (3,01 Sniskethes hoazdrendelt referencraponichon (3) érvényss korsekeide dridkek



i

L

(DR SueaD)) rosgadisdval hatdrozauk meg.

A& igSnypont szering slards, swesl jellemenve, hogy a kulst vezdrhd parameternek {(3,(0) rem
reforencigpordukon {1y drvényes drichel szdmirr a kosrekoios Sridhek intorpoldciéist vagy sxirapolacidiit
végeraik ok

-

Az eltzd ndnypontok barmelyike seovintl ¢ljards, aezal Jellemeave, hogya klilsd vezérld parasaéier «

Lailsd hdordradklet {8y vagy sgv & kihd homdrsdhletid fingd mevds! mennyisdg.

Az 2lzd igdaypontok bionelyike szerinn oljdrds, azeal jellenpave, hogy s koreckeids Srdket {BXRY
& fitdberendazds eldromend hémsnsdkiottnek (Suve b Sfvagy Kmepdnminal i) viltoxdsdhal képesatik.

» gL

KoszBiek igdny szevintl hoelidtisra sgy Bitéberendezdshon (2), aoely késalildk egy Topikal dramibcbmel
{51 rendelienik koreaheids Gridkek (DS nreghatdrozdsirg, smelyek Sgyelembe vesaik o Nidbevandeads
{2) higgnyst (DQ), whal a logikat frembdy {3} egy korrekoibegtrbe-adaptdls modult (10) tartalmaz egy
adattdroldval egy vagy b korrekoids girhe throldsdry, a kénzdiek rondelkozik tovabbd ogy bemencitel
fegalabb egy kilsd verérid paraméler (8a) bavitelére, valamint ey Kimenefisl egy konekeids snék
(XA} kaddsdrs, abiol egy korrekcide modid {11) wan shrendezve egy bemenetiel a HitShersndenss {2}
akiudlis baigsnyének (Apn) bevitelére, muely ey aktuilis korekeids dridhnek (DX8 o} oz ehtndlss b
idvbil (Aog) vald mepbatbraiedhior van kiképeave, €s hogy o korrekebbsglrbe-adaptdlé modid (10} 2
korreheids detsknek (VXR) cgy korrekeids pOrbébdt s kiibsé vordrlé paraméter {8,y Rigpvinychen thrtdnd
ngdtiapiidedhor, valamint 3 koreekeide gérbe kiigavitisihon van kiképezve, aszal jellemesve, hogy
a Kotrekeids model {11) egy szabalyoedssal rendelkezik az aktudlis korrehoids Suidkek {DXS g} meghse
troedsdlion 3 fitdberendexds (2) aktudlie hoigényebdl {Apod € a3 késxllék wz 9. igénypontol
hérmelyike szertntt elidrds mogvaldsitisdra van kiképeave,

AT igdnypont szerintd készitldk, avasl jellemerve,  hogy ¢ koreekeidegdrbe-aduptald modal {10} &
vezérlh prramdier (8,0 €8 aw akudlis Rorrekeids dridk (NS 4ur) egy meghstarozolt idbszakaszon keresa-
101 t0ridnd atagolasin van kiképeave,

A 1D vagy 11 igénvpont szerintt kdsziildk, sezal jellemenye, hogy & logihat Sraxakde (3) Safvagy s

hoteljesknény-saabalyords {7 egy husduszabilyordsha van ttegrélva.
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