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Mlethod of regulating an instalintion comprising cogensrating machines sud' thermodyvanmic systans

intended for ale conditioning xud/or heanting

Piald of the lnveniion

The tnvention relates towomethod of regdating an nstallation aysoulating oos o sevem) cogeneratin
machines asd one o sevend thermodynantic sysoms intended for v conditiontng aulior heating: These
thermodvnamio syatoms sre more contonly refiered o ay alr condiioner {whether or not reversible), water

gooleror haxt pumy {whether oo not reversthlek

State of the ant

There exists on the market so-catled cogeneration mwehings that dimdtanecady producs slectrical
eneegyand hent. These cogoneration machines deliver, generally over inassociated slectrical metwork, & given
cleetrienl power, This cleetrical power {3 the main desived vilue to be vespected by the nachine when Bt s
operating. The sssovinted slestrival nebwotk iy most offen a low-volage nebwwoarkl When 10 is assoviated with 8
uebwork of this type, the engeosmtion tachine eperates i syichronizad mode st 30 He (n Eutope) or 60 He
{“'S}-‘:mizroqoﬁpiiﬁg"ﬂ}f The peaks i electricity dembnd that are higher dwon the prwer that the moachive &5 able g0
pravide are absorbed by the assosiated slecirioal netvwoth, The thermal encrgy delivered by the sopsngration
muching when B i8 operiting depends on the desired elecuicnl power, This trormal erergy v sent o« hewting
network by the i;}immedimy of 4 beat transfiy :’iuiui. When the thermal e-nergy gs;‘:}&ﬁﬂﬁ& is great-sr than the heat

edpiremient, the axosw

sroduesd i lese than the shermad rg‘sq\;sirﬁtn&‘ﬁt, & szs_;}g}ie‘x‘s‘mz:& ® ;‘sr(}s-'idéd %3),-' souther z—:,\t;{m‘:sesl device {fw e;'i-am;?ks
a botlery The geasrators of these cngsoseation wichines are useplly sonventionst thenad anglogy {dstrake
oo or waltadinden) contectad o an altermator, Moreover, other tepes of geperatony gre Qarting o appear
suelay for example Rl cells

Thers sxisty on the other hand on the ©irconditivner market, wiler conlers andheat puaps {whether op
not soversible based on the theoendynamic oyele of coplinghenting by mecharical comaprassion. The bnmense
majority of these producty uge clectdivab epergy tusually coralag from the keveoltage netwrk). Thiveleatrical
snergy s used by an onglne & compressor tnis offen combingd i wplece of eguipment then calfed mpigs
conpressor which transfers by the bvermediary of acoolant fhud the heat from g souwrce (for sxaniple the outaide
air, the hest comig fronva geothermal probe or from sowater tabled fo o foad (B oxample the water of a heating
chrepit or domestic hot waterh The thermal power ansmitied o thesowroes s the mabn desired value that the
heat pung hag w respect The elactrical powver consumed by the hest pusap By faduced by thivreguirpsmat of
thermal poswer. The Balson s not entirely direct becatse pheromens sich svthe sive of thesompressoy, the value
al the inrush current, the operating conditions affsct the instanianeous power dﬂm;{s}dﬂd, The powsr weailible on
the-shectrical petwork tsvarely o prablow e the eleowiolly v prodused by largessize phuote {vpisadly v pas
surbving or ayekear plant), with centralized and permanent swmnagement of te dueegy.

Finally theve exisly hstalladons that associate a cogeneration mackine and g heat putip, suchoas s

doseribed for exaople o patsat FE 2 927 181 sad patent applisstion WO 2011173 in the nuoe of the
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apphicant. I the devices of these doenments, the cogenerstion wachine s mors preferably pot connectad By the
satwork, bat can be conuscisd to itoptionaliy,

More precisely, patent FR 2 927 181 describes 2 nwilti-energy thermodynamis devies for the
simulianeots production of bot water, hikewaon water, cold water and of sleciricity, sod mxve partiontady 3
system ot device comprising » hest pivnp soiutted by s AL gonerstor whish allows & the slondionenas
production of slectrieity, of hot wter for exsnple fur heating bulldimre, of very hot water, For sxample domentia
hat water, and of cold water, for example for abr conditioning. The device described dn s putont s an
assuciation of & cogansration machine which is & combustion enging or a fuel oall, and 2 heat pump.

Patent application WO 2001001573 welates o« system or devive of modular design comprising at loast
one electrie current gonerator madule and ope or several modules Fon anong the following types beat puraps,
cooling or mived beat pumpicouting madules, which allow R the simalianenis preduction of hot water for
for ale conditioning, optinsally coolant fhuid bypically for rebiigeration sad opticaadly Tor sisciricity,

In the nstallstions described by fhe ducunents Beseinabioes, the desired valus or valass b reapented
arsedosired thermal values, with the cleetrdeity belng prodused, fn gualite and in quantity, 1 a suitsble manner
provide for the requirements of the comprassarar compressors of the Teat paing of pumps sir that they tansfer
the raquived energy ® the coolant fudd. The installation s vanaged by & control spparstus Msapervisor)
whether fntegrated or not e e stdlation comprising 2 hardware purtion “sonunonly refvrsd o as
"hardvenre} and an algorithn portion {eonumonty seferred to a8 "software®™),

The assnciation of & cogeneration machine and of a heat pomp Is interesting av this makes it possible to
share the thermal energies produced by cach maching and this alse makes it possible where appHenble & "l
energy” approach: electricity + fuel {natural gas or other blogas, dieast, hydrogew, wie). However the sptimbsed
wnplemenistion of thess two fechncloging on the sawe spplicddion, on the sae sife, reguins 3 mettnd of
management that can ke ity ecount the vonstrings finked o vach maching, and ae wach slow for a global
cepnomic optimization of the systom by mewaring the energy consumption aad production (el and

1o constramts with the soure of energy svailable ype, for sxample natural gas and hiogas and guantiy),

Chisvt of theanvention

A Brest putposs of the imvention is to provide s method of regulating au installation comprising one {or
pumnp fandior 8 rettigerative machine: air conditicaer o water coulen),

Another purpnse of the nvention 1 provide 8 method of regulating an fnstallation comprising &
vogenembon muching and o heat pusp (ad/or 3 relvigeration maching), sald cogeneration maching and feat
puep not comprising sensors, hardware, of software stowing them b sxchange tnformation i order o operate
hetween then in 8 suliable and upthnized wag.

Ancther purpase of the mvention is o allow for 2 sinudisneous thernal and slestrivad nptimisation by

tnking dntey aconnt the available encrgy sources and the costs of sald sourses.



These purposes are anbieved thands 1o 3 method of panaging an insialiation comaprising one or several
cogenstation machines and ong or several thermodynarie systems, such as beal pamps, ax well as 3 computing
mackiog, said method copprising the Hllowing stepy;

{a} Data valled "base data” are entersd fute aaid compiting mucking, w4tk said bave duin somprising #
feast the restlencs to the eheettical tvprot of the cogencration maching, the valne of maximum fatensity of te
hent pamp,

{b}-Dats salled ndantaneous-datas are-entered into sadd coniputing maching, with said fnstantanepas
data compriging at east the sute of the vogenerating mashivg, the state of the heat purap and the slectrical power
demanded by the heat putig,

{e) Data called "target data” wee defined o which we assigned a respestive Mtarget valus® in said
cumpating maching, sald tanget data comprising at least the mintwu sad/or maxiaum production of slectrivity
by ihe iostallation, optionally the maximuny consumption of eleeiricity sod of priowry soergy, and at fewst one
frore among: the tomperatures of very hot water {T3), of hot water {T1), of cobd water (13), of evaporation of

orolant Badd {4 T8 and the eleottioitylemantof the local netwndk,

{dy the tustallation is regulated with the aid of said computing maching i such a way as to artaln, e
each piece of the targel daty selected, de tarpet valus or valosy which bave bear assdoned thersto, with the
reguistion baing performed by comparing the current vidue of the tarpet data seloctnd, by tnlidng Hiy sevount the
base data selected av well as the instantancous data selecied, and by adivsting at least oo picon of Yadjustiment
data”, in such 3 way that the curest wilue of each pleve of aeget data selected B madi 1o approach the targst
value sssigned to 3 i step o), with the ot Teast one plece of adjasunsnt date comprising the dlectrical poser
provided by the sogenersticrs machine.

10 other sbodiments, at least one additionad plece of "hase duta® of slep (8) I8 selected 10 the geaup
formed by (dal) the vait cost of the fael of sunh combustion sagine {23, fusl cell snd ebsomption heat papesed
ror the aystarn; {dad) thecneegy content of eant fuely (a3} O binpant of eacly fitel by wndvof naws 1884y e
suergy sfficiency of cach combustion sngine {2) scourding o Us Toad and s speed of rotation, which makes it
possible w deternaing the quanitty of U0, relvased per nait of mschanisal power produced by this scisbustion
engine {2} (dad) the notinal powsr gt Jll Toad of sach combustion cugine {2) scoumding o i speed of rotation
{dad) the pereentage of thermad power secovered on the cooling sireuit of the vombustion saghse {2} und the
patceniage of thermal powsr recavered on the exhaust gases andor the quantity of €O, relessed per unit of

thermal power produced by the combustion englos (33, {(da?) the it cost of the slectiical energy provided by
£ & §

i

the external setwork: (da8) the service life of cach gonsratnr according to its load; {ds®) the maintanance vost of
sach generator yeoording to thy sunber «f hoors of speration; (a0} the vost of disassombiing and veplasing
sach generator; {dall) the wrvice lifl, the cost of inaintenance; the cost of disssserbiling amd replacing cunh
type of heat pump; dald) the efficiency of the sharawior aveording fv the eleorrioal power that Is provides,
which makes it possible to determing the mechanical power deonanded of the combustion engine {2) for an
electriosd powar prvvided; (dald) the efffviency of the fiet cell acconding to its loud; (a4} the effisioncy of the
swertsr of the fiel cell or of the photovolisie solar panels when they exial; (dal 8 the electrioal consumption and
the flow rate of the circulation pump of the solar colleotors; {dals) the unit ssles prive of te slecticad snergy

provided  the sxieroad sxtwork,



It other embodients, ot legst one adidifonal pives of Mostantansous date” e selected in the goiup
formmed byt (b1} the inctantancows clectrionl power produced by each current gonerator present, (@b2) the
fotation spesd of cach vombuation enging (2); (dbY) the nntantansous consumption in feel of the installation 45N
{dbd} the tempenature of the Huid meovering the thermal energy of de contbustion engise () (& i
startaneons levtrical power consmed by the fmstallation (1) with e network, shiained throngk 8 disect
measuretwant; (dbé) the nstantanenus paiver provided to the neiwork by the éﬁsmﬁaﬁ;};s {1}, obtuined tuongh a
divect messurementy (db7) the cuerent, the voltage or the bstantaneous slestrival powee produced by the
photovolinis solae panel (f this panel I8 present); (dbRY the instantansons tomperature T (dh®) the
nstantansous tempersture T2, (dh10) the dovtaninneows femperaturs T3; (3011 the ihsantancous tempevaturs T4
{ah12) the tnstmtanmons tevapevature TS (4b13) the tompanitare of e ambisnt siry (G019 the mumber of houns
of opeaation of exch alectric current gonerator (nistidy combistion coging 2 and Rl coll (861%) de nunber of
hones of operation of sach heat pump cireuit of the mstallation (vapor comprasgdon or shsorption type),

In other etbodimenty, at feast v additional plece of “target date™ is seleoted in the proup formed by
(del) the tevaperatare T1 end i change acconding to fn particalar the outside lemperature; (de} the tomperatare
T2 and its change sscording to in partioulsr of the outside tensperatave; {do3) the tenperaiure T3 aned its changs
gecording to 1o partionlae of the oubside temperaturs; {dod) the tomperature T4 and ite change acoording in
partivufar o the woperators desired in the refiigerated space; (oS the teoperatars T3 and it¢ change aocovding
i partivular W the temparature desired fo the reftigerated space Gio8) the global COF ax heing the maximum
global COP fur the nstaflation (1) or dee mintmum global CO, impact of the tostallation (1) (o7 the anergy
cost ay betng the nindswn anergy covt of the fastallation (1) {(de8) the total operating cost as being the total
nniniian operating cost of tie fostallation ()

i other embodinents, at east oae additional pince of "adincument date” is selected in the group formed
Byedddl) the type, the number of current Jenerstors inoperation, and the slectricsl power provided by sack ane
of sald generators; {(dd2} the assiging of the clestripad power provided by the geocrsier or generators
raspretively to the installstion and to the network extemal o the matdlation (1) (dd3) the type and the mumber
of heat punps o opwration (ddd) o the cae of vapor compression beat pumps, the volumetrie flow rate
adjustoiend fexprossed ay & percent) ingposed by e repulativn on the swupressnrs i prder o optindse the
mstallation {1

Fhe "vorrent” value of the at least one plece of tarpet data selected ¢ diternsined from time o time or
regolarly or continuously.

Said base data can be entered intw the coopoting machine sither when ¥ fs nitially progranuned, oy
whes the instatfation &8 put Into servive, or by theuser of the dnstallation, over the sourse of tirme during the wse
of the mstallatioa

I a particalar smbndiment, the method of regulating secording o the lovention furthisr conprises the
steps off

- Btarting the cogeneration axchine and stariing the heat pamp,

- Contralling G, Hmiting to 2 maamen valie) the slectiod power domanded by the heat pump, more
preferably via au asalog or slboraothing signsl in sech a way as to provent e eogeoseation maching from

averloading.



- Commissioning and sonirolling pumps such as beating and aly cowditioning water pumps, domestic
hot water pumps,

= Combpuissidnng and controlling hydragtic two- and dree-way vidves,

~ Rendering adeguate, by vaing modeling wad control algorithni, the electrieity reguiroment of the few
purep and of the production of eletrieity by the cogenaration mmaching, fu such 8 way @ o respent the desired
values {farget values) Bor thermad powers (hat water for heating, domestic hot water, cold alr conditioning watsr,
stc.}, and optionally the desind value (acget vahue) of slecuicity demand on the Toond network, while sl
ohfginsg Lagsii maling sonsomphion of poimary anergy wnd of elestrisiiy,

o an eabodieny, the sontralling of the slecirical power demanded by the heat pursp can be obtained
by Hoiting the dope of te loading of the output of water to the costomer {(fypirally in degreesninnte), La. by
hoiting the speed of the incresse n fompendtiee of the water of the heating vircait,

Calenlgting the sdequacy tvolves the use of varivex purameters, which include paramsters feom
srediust outside of the machines, such ag the openature of the outside air, the date and thioe {fn onder i take
fhe peakioffpend rates into weonunt for examplel, the Umiting of the increass in temperatary of the water, and
parmeters Hoked to e ronchings, och e information-on the state of the pumpsor of thevalves. The resolisof
thi valeadation producs e puting inte service of variouy sotunfors {plunps, rdiaulic walvesy:

I the Pramework of managing and optimisiog te coonuuption of eneryy, the method of management
aveording to the nvention maneges the type of cosrgy sonsamed by te nstallation, in partionlar eleeivicity and
tossil energy such ay natural gas, aod optionally alvo Bloges or feel, hedroges, the slectrical axtwork sxaning
from resewable cocrgy, taking into ancownt the quantity denanded and the cost of this sngrgy. The chuice of the
types of sty can b automatic for the purposes of 4 reininden IMSENENEGIS coutgy Sos, b 3 minimum cost
of possession that piakes we of the cost of saintenancs. Tids chojes of the types of eogrgy pan also come From a
culengdar or onteustomer demand, or from the toposition Josally or remotely froan an elligent nevwork of the
"Sman Grid” type:

Fasthernmiore, B 8 parliouhe swhodinent, the method of nwagenes apcording to thiy invention takes
weather forvessts ko aceound, 1o sueh & way as to manage the storage wnd the ramoval from slvrage of energy
ascorting to the requreneents, This storage can take place in the walls of the bullding to which e installating s

associated, o i a dedicated thermal storage, such s, by a poserestricied mabney, @ walss stvage k.

Daseription of the Hgures

Pigares T and 2 vefer to the fnstallation regulated by the miethod scvording to the invention.

Figure 1 shows a block diagram of the hwtallation reguiated by the method scomding o the inventing,
i1 the case where the AU generatar i # combustion engine conneeted fo s alternaior and the heat prmp uses the
vapor comprassion eooling oyole,

Figure 2 shows s Block diagesa of the installation regulated by the mothod according to the inveniion,
i the oase whare the AC generstor s 3 combustion sngine connected to an aliernator and the heat pornp vees the

absorpiioncooting eycle.

Lt of markings



miode

6

1 Installation regelased by the method according fo the fovention

2 Convbustion sogine

3 Heat pap

4 Liguid or guseous fuslinled

§ Mechanioal evergy produced by the sugine

& Heat emstted by the AC generator wnopsration

7 Ensrgy fosseg

4 Heat exchanger for exchangiug Best betwean the AU goneratr and the very ot water
Q Vpry hot watsr ciepait

£ Prossure repulator

11 Reversible beat exchanger > Dondeuser o heating mode, exchanger on the Jord it heating wods

£2 Reversible heat exchanger ~ Bvaporator i heating mode, exchsogey on the sowres of hieat in Bsating
13 Water eircait - codd water sirenit whes the heat puop s inair conilitioning mode
14 Hot water olrenit

15 Heat exchanger

16 Coplant Haid siroust

P Comprassor

1% Altermstor

19 Elegirical avonowlator

20 Blectrical energy

21 Motovieed fan

24 DUIAL convarter

27 Hest prang ssing the ayale by absorption

28 Abscrber

28 Cenergtor

30 Circulation pump

3 Bvaporator of the sheotption cycle

X2 Provsure regulator adapted to the abworption eyele

3% Condenser of the absorption syels

34 Coolant Raid

3§ Ahgorber

Drefindtions

{no s doctment

= Thromodynamis system of the hwat pump or cooling type: Devdos comprising 8 comprassor and

seveml exchangers whereln & sproifis ransfer Sl flovs wsually reforred 1028 2 ookt fhuid, wid devies

muaking & possible 1o absorl the theemal snergy af o first temperatire, aud fo restowe therewd sosegy ot a ascond

temperature, with the sevond tempaeators being lugher than the Hrst.

= Heatexohangen Bovies hntended 1o tansfor hew bdwenn several clreging



- Teansier Buid Heat wransfer fuid vsed o fraster heatt the sonvestional sxamples @ sovlagt Said,
wateravghven] waler sometines referved woas brise,

~ Thermal sovres orwoiree by-convention, the terms sosres sud thevmat foadreter oot hetth mode,
The soerse tv the padiam fos which the heat s extoncted i deating mode. Tlos exiraction of beat fubee pluos

with osriain ;}hysisszl characteiatios such su the

al inertia or the wesilable powser that charastsrizs the sowes B

reluasad therain,
= Theroal load ordoads the toad by the mediem where the heat da released dn heating mode, This ke
repeotion faked place euy pedtain phosical sharaciesistivs sk as therpul tnsstia or the available power that
charactarize the load, Moo the foad v the plage whers: the heat fs withdsawn in conling mods.
~ COF or eoefficient of performance; the COP or coetficient of perfiamance of 8 wystent in heating
mode iy defingd as the ratio bebween e heating power svailable over the stecirical power consumed by the
wystery, Tit the systens sedarding o the Invention, "slectricat equivalent® COP mcans the COP it the instaiistion
wonld have f clecirdeity were dsvd nstead of pas o bicfach
~AC peneraton Devics hat gonerates altermatimg ourrent ithee dirsotly of throtgh the 1atermgdiagy of
an addditional convenier thal ransforms the divest cusrent goversted into alternating curvent.
= Combustion sngine: Paging that, via combustion, transforms the chemical seergy sontained ina fuel
int nechaienl svergy
« $nternsl combustion enging: Combuostion soaging of which the combustion of the fug! producing the
energy sequired for operation tikes plane i the engine itsolf, typivally in s combustion chambey,
= Phutovelsic soly penel Electriond gonerator ol direet ourrent sonstittied: of g setrof photovaliaie cells
connected to exchoother elecirically,
~ Solar therresl collector: Devive wherein the toopemaiure of = sahid, Baubd o gas mediom % inseeased
by the totabor paetind absorpiion of solarsadiaton
< Pl cell Devive that prodoces slostinity thanks 10 e slespode of 3 reducing el oy example
hyvdrageareoupled to the seduction on the othier electrode of an axidant, such av thetaygen n e ale.
<Copsmsration”: vl formed of one or soveral machingy de coOponeralion, Comprishg o8 or several
shectrivity gonerstor asits Yob the thormad engine fype-+ aBlornster sndforotithe Rt cell type
fox the rest of this docnment, host progp shatbrefor to aset formed of wne or sevend clrogdts, Drevenong

or several et pumps themeelvey provided with saeorssvernst vhrouite

Detailed degoripting

The vention desvrthed hete relates to @ tetied o mansgoment that makes 1t posstble o optimize the
pporation of an dwtallstion provided with 2 copencration maching, wsdich way- or may not be sble W be
sonngoted to thy network and & heat pueop. The elestaiolty comdng Bory the cogenerstion mackdne & used I
partiviiar, but wot exchugively, for wupg}iyisw the heat pump. The vain desired value o respeot s the thermal
by the svsten.

Afew modonted sloctrical power s tariss Can e added to-Ods ol auch & way ay Tooeneiee the

proper operation of 3 This ds tvpically chroulation water pipes, lzbting,
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Thos mmvention has for chisct s ancthod of repelating an lngallation somprising at leagt one vogenesating
wsachine and at east o heat pusap.

The estatlation 10 be reguluted, deseribed dn reforonce to fgares boand 2, ootpsives ab st one
eppeneration mmachine comprising s currant generater walt which conpoises eithar g conbustion engine {23
eonnsvted 10 s sitemaier (8 ora fuel ool Bavh o the cowrent gegsrators comprizes ¥ lieat cxchunper (8) thyt
peoduses very bot water at @ temperstore T2, suid installation (1) or said current geverder wnit comprisiog,
optivaatly; one or several other carrent geneeaton, selected from the group constituted by & crmnbustion sngiie
{3 eonmected o areabornstor (IR}, & fonl enllb:(aot shown), 8 photovolisie solar paned {not shawa), wra wind
turbine,

The installation fo by reguinied alse wptionally comprises sn slecirsal acsumsiator (18

The installation o be regalsted alio comprices ot least one fat pump 3), o cooling unit, said heat
prang or said cooling wait being efther of the vapor comprension typs or of the dbsorption type.

When satd beat pump o said enoling it fv of the vapor compression type it oomprises st Teust voe
compressar {10 o coctant Botdia 8ot heat exchanger (1 1) loosted ot the suotion of the cormpressor {17 when

o

the host plunp o o condisioning mode, 1 pressure regulstor (103, and 8 sesond heat exchaoges (123 placed &

the discharge of the congeessor (17} when the heat pamp is in afe conditioning swode. Suid beat puanp or sabd
cooling vt Suther opuonally comprises & third heat sxchanger (1%

When said heat pump or said cooling vait fx of the ahsorption type, shovwn in figure 2, ¥ then comprises
an diworber (28}, & circulation pump (30}, & stoam generator (29), a finst heat exchanger (31) located at the faket
of swd abaorber (38}, 8 prossure rogdator (32) and v osecond heat exchanger (33) lovaied at the outlet of said
stéam generator (39

The cupressor (17} o the sircokating gt (30) s deiven by an cleeirie moter, which can be supplivd
by ong of said cnrrsnt gonerstons,

The nstallation 1o be regulated conprises 1t last one Po Fa todude reforved to a8 "heat pump modale”
e at et oug By module referred 1o ga Mrefrigoraen mudule” e at lesst ong Py micdole referrad to ay Skt
heat pump-und refrigeration”,

I this entails 3 beal punp modide by compression Be, sach one of the &t least one heat pump unit
comprives at feast one vompressse (173 of vondant floid, suid firet heat exeunger (11} swid pressure repulator
{103, said seoond heat exchanger {12%

If this entaily o beat pump moduds by abascrption Pa, each one of the at least one henal pump onit
eomprises at least one absorber (28, said chrculation pump (30), said sicam gonemtor (29), said O heat
exchunger {31, saad prosswe repnlator 32 sad said second heat exclimnger 33)

i s entuils a refiigeration module Br, i comprisey st feast one snoling ondt comprising at lesst nng
compressor {17} of coclant Huid, said prossuve rogudator C10%, seid sovond Beatexchunger {10, s well s sonlamt
Haid plosy (i, 18k nsoded e b oononcied 10w aitiwater siohanger of voolant Suwid sxterand fo the P
msdnte

I this ontils @ mixed module Py, B compprises at least tvo wniss one of the heat puyy typs and e
other of the cooling type, whers the unit of the heat pump type soraprises at least one sompressor {17) of coolant
fhaid, said et heat exchanger (1), said pressure regulator (101, sald senond hewt exelanger (12, and the oy of

the cooling type comprises at feastone commprendor (171 of coolunt luid, said pressure regulator (10), said second



heat exchanges (13} a8 welbas ooolant fluid pipes (163, 16b) intended fo be connected to an siriwater exchanger
of sonlant thud external 1o eanndule Pa,

A

I an ewbodiment, the fostallation & be regidated allows For the sboultanenus production of very hot
water ab o tenparature T, of hot water ab 3 temperature T1 andior of cold water 8t & temperatire T3, and of
slectricity, and also opticnally the production of coolnt fuid &t an evaporation temperature T4, wndior the
produciionof soolant ﬁ'(xidz‘-;t an a:wxpmatimx_ tempsmtum T5.

equnbastion eogine. Ity sap‘piiasi e Hd _;wf@rab%y by natoral gas, Aseording to the rgcguireménts, i can also be
supplied by other gaseous or Hquid feels such us gasotine, fucl ofl, Serosens, aloohol, biofuels suck gvy egctable
ofls, hosthanol, biogas,

B ocon also entail other types of combustion engloes, sush as sxiemal combustion eongines such oy
Stirfing engiings,

In souiber orslodivent the cogencration tschine i & fusl eell. This can be sy type of fuel coll ksowm
oy thoge skalled o the st operating typleally, but rotexchestenly, at toraperatures loss than 200°C, bt which can
inverbain cases reach o emperaturs from 300°C to 100°C {for sxample ¢ coll uf the “eolid nxide” typey and
supplied by # suttable fisel, such ss bydeogen, methare or 2 mixwre of bydrooarbony such ae gasoling or firel
The tuel ooll b comprised at feast of oxe coll cow sopplied with hydrogen (the sase with sores of firel colls bused
an profome membraes) wosapphed by the plucality of foels altvady mentioned (e case with high-temperturs
sell cores of the solid exide type). I the vell ix of the type based o0 profonts nembranes and i the hydrcgen
ot dirpotly available, then the foed cell can be comprised of a ssfwmer and of 3 cell core. The wle of the
reformer is o extact the hydegen required for the coll cory oxiog wmere chemicatly comples fusle sk as
nataral gas, methane, blogax or & mixture of hydrocarbons. The bevdrogen axtracted as such supptios thecell cors
haved o protonic mendrangs

T sertain eatbodiments, e instalistion further eomprises photovoliaie solar paneds whivk can be any
v of panel koown oithose skilled Bathe &y, o ;‘mri:ie;uian the semivonductor e:css;sti:m_timz tha pha‘mwitaic: cells
orgams nutenal, or 8 combination of the later & pi‘ma’ivity of ph(}mvgi&;}ic sotar gsax;e_.?_s san be used.

i preforred enbodimendy, the heat pump of the Tostallation Ty reversibie, which means hat # can
operate i a maode that favers heating (Cheating mode™} ox i @ e that fevors cooling (air sonditioning
mode” s To do this, 8 fourwsy cate reversing valve 46 (fig. 8o b indtalied o the virsuit of sasdant fluid 16,

Inthe oase whers the heat pump 3 fe seversible, the hest exchangers T and 12 are reverdible axchangers.

The installation sansged by the method aconrding to dis brvention i futhormore controlled by at least
e Gaaxputing msohing comgarisiug at Jeast one nueropropeseor and 21 lesst ooy daty inpit iterfaos. Data i
enteresd snto the microprosessor of sald computing machine by the intermediary of said dats loput interfacs.

The computing machine that mekes It possible to boploment the methad qecording to the invention
conprises a rogolating softaare that s based wn 2 dain fnpot fntecfice. Bt is Aetheomens conmected with e
required svaxas, snch s, bt dn & non-cesiricted manner, an outvide temperatine sensar, water outlet and inlet
sensors, electnesl power andlor Gionsity sensarg eation sensors of the G fvps. Some of these sen8008 Mg
prosent in e cogensration machine and the heat punp by construction, other sensors gre addsd sesonding o the

rquiremnents nked o implementing the methed secording e the fnvention. The computing muckine also



congrizes Hnevessary olentronis fnput/ouiptt boards, caloulation Boards, commuication boardy of the GPRSor

Tnteroet Bthemet typs,

Ragudation

N

Generatly, this brvention relates o x method fHr managing wo tostallation conprising a cogeneration
msehins and a beat pwop sad 2 computing wreching, said methad comprising the following steps:

{a) Datn caltled "oasedata” art enlsred indo waid compating minching, sald base datgcomprising af loast
the "resilionce to electrical bopast™ of the cogeneration machine, te *hnax® of the heat puow,

(b1 Tt called "iostantansons date” are entered dnto seid eonputing sonchive, sid instantaneons data
comprising at least the state of the cogenerating vesching, the state of the heat pranp and the elecidiost power
demanded by the heat puag,

{o) Data called “target dats® are defined to which are osigned 2 respective "rrget value™ in said
somputing wacking, seid larget-daiy comprising at least the ndrdmony consumption of prinry energy and of
slestrivity by the émi‘ﬁiiﬁtiam and one from smongs the wwpsratres T T2, T8, P4 15, wod the electrieity
slesnand of the foval sebwark,

{dy e rostallation worepulated with the wid of suid conputing meachine Iy suclt w wae @y to attade, G
sach pisce of the targst dats selected, the target value or values which fave besn sseipned thersto, with the
rejalation being peeformed by comparing the enrrent value of the pisce of tanget date selented, by wking into
aeenunt the bave duta selevied as well as the instantancous Jdata selected, and by adjusting b lnast one pleos of

"adiustiment data”, fnosueh & way that the survent valie of sk plevs of farget data selectad is made to approach
fhe targst vahue assigned 10 1o siep o, with the ot least one piene of adjustment duts compriving the slevtrical
power grovided by the vogeneration mashis

I other snbodbnenis, ot loawt one sddbiawd ploge of Mbase date” of the atep {8) & seleoied dn'the group
formed by (daly the unit ecst of the Ruel of each combuation sugine {2), faet coll and abspeption beat pamp sed
i the xesterss (262} the plecirkad sontont of cach fuel; {dad) the €O impact of dach fuel by woit of meass; {dad)
the energy ¢fficioney of sach vombustion sngane (2) scoviding to its oad and 1t speed of rotation, which niakes
it possibis to deteoine the guantity of COp relossad per unit of mechanival power produced by this combustion
engine {2} (dad) the nomingl power at full bl of each combostivay engine (2} scenrding 1o e spead of miation;
{dad} the percentage of thernal power teomvered on the sooling cirdait of G combustion engloe () and the
percentage of thiemal power reoevered on the exbiaust pases andior the quantity of OO0, veleased por wnit of
theemal power produved by the combustion eapgle (23 {da7) the unit cost of the elotrion] srergy provided by
the exteraal network; {daf) the servive 1ife of sach povrator vecording 1o s load; {da8) the maintenange cost of
sach generator acvording o the number of hous of eperation: {dad) the sost of disassembling wd replacing
sach generston (dall) the sereles B, the sost of owintenance, the vost of disussenthling sud replacing exch
type-of Teat pusip; {dal2} the efficiency of the alisengtor socording w the dleatrical powey that 3 provides, which
nrakes it possible to determing the mechanivad power demanded of S conbistion sagine {2) for an vlestriend
pawer prwided; (dald) the efficiency of de fuel vell secording W ¥ load; {dald) the officidnny of the inverisr
of the Reel cell or of the photoveliaiv solar paasts when they sxisty (dal3) the elecwival consumption and the
How rate of the clrenlation purap of the sadar collectors; {daln) the it saley prics of the sleciricsd SNEIRY

provided by the external nebvodks;
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tn other cbodiments, wt least ose sdditional pleve of “nstantansous dat® iv selested i the group
formed by (b1} the lnstuntanessy eleetrical powsr produced by ench surrent generator present; (b7} the
mtation spead of sach vombastion sugine (21 (db3) e invtantsacous ¢ ongumpticn i fiel of the lostallation (1
(ibd) the mperature of the Budd recovering the thernsal energy of the combustion engine 2} (305 the
instanianeous ehectrival power sonsumed by e installation {1) with the vetwork, obtains d thepnah o divect
mpgsurcient; (dbé) e instaniansous power provided to thy network by the tstallation (1), oltained througha
direct measurement; HT) ey corvent, the voltage or the instantanenus slectrisgd powsr pasdeped by the
phatovoliaie solar puoel (GF ddy pansl f6 prosent); GIbY) the instantaneous wperature T (069 the
instantstmous temperature T2 (110} the instantanzous tompenstuse T3 {db 1) the fostantansong tentperatare T4
(b1} the instantaneous terperature T3 (db13Y the temperatire of the anvhiont e (b1 31 the namber of howss
of aperation of cach eleotrls ourmal generator {mainly combustion enging 2 and fel ol (B the namber of
hours of opsration of each beat punap circeit of the installation (vaper congpression t you of shserpion fypek.

Hoother eobestirosats, 3t bt one additiona] place of “target date® is sekeoted fn the group Rommed by
{del} the temperature T1 and ity change socording to in particular e outaide tenpetanire; (de?) the fentponsiure
T2 and 5 change accordivg to (n pastioilar the outside lemperaiure; {de3} the temperature T3 and s change
acenrchag o i partionlar the outside tenperatire; {(dod) the teraperatere T4 and its changs aocording o in
particnlar the femperaturs desired in the desived i the refvigerated space; (do$) the ismperature TY and s
change aceording i partiondar o the wmpevatare dosived i the refrigerated spane {(dess the shobal COF ag belng
the sandinmem globat COP for the hstatlavion (1) or the sinioun global OO, it of the tustallntion (1) (de 7
the energy codt as being the winimum anergy vont of the fostallation {1} (deB) the rotd oparating cost as belay
the total mininuny operating cost of the tnsmlistion (13,

e other exabodiments, b hast one additional piees of “adhustment data® is selvoted i the group forned
byt {dd1) the typs, the pumber of corrent generajors i aperativn, snd the clectrionl powsr provided by ench of
said generntors; (32} the assigning of the elecirival powsr provdded by the genermtor or generators respestively
iy tha fustatiation and to the network external o the installation {1); #4373y the type and the aumber of heat &SI
i nperation; {ddd) n the case of vapor compression heat paaps, te volusietrde fow mibe adjustment {oxprossed
as & peresnt} taposed by the regulation on the sompressons i order to optinte the nstallation (1),

The "surverd” valus of the at feast one piccs of farget dats selected s datorminad from tme to tiras g
tegutarby o comtinaonsly:

I 5w advantagenes embodines, the tables of performances are entered & cach type of heat pung
giving the vooling power provided, the heating power provided, the electrical powsr consuned, the guantivg ol
fuel consumed whers applicable (case with the absorption beat pump) within i operating wangs. Thess
perfornancs tablow are defived o ot by the water temperatures of saelt slraudt {71, T2 and TR aod T8), the
flow rate of the assncicied exchangees, and by the inket temperatire of the arbisat air. The regulation mode can
provide thit any cperatiog with one ov seversl of flase parmvistors ounside i the defined OpSrating tangy i
profbited.

I advantageous extbodinaent, for each compressor wsed i vapor compression. heat BRI, as an
additional sontyal, the following bass data s suterads

the tables of perbormance giving the conling powes provided,

- the heating powss provided,
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- the electrical power consumed acconding to the suction pressure and of the discharge pressure of the
comprassor for a giverrooolant fhedd

This data allows for an overlapping of the ubles of porbormance hersingbove. I can alse e vsed s
base data: fnvorder to determive for e Sl swran, the copding sud heating power provided a8 well a8 the
slecirical power convunnd fy vaper compranion heal puraps. This data bregrates, for each comprassor, the
level of the volumeiric Bow rate Dyplcally exprossed a8 pereentuge) at which it operates Gypically from W%

1068 gﬁ

The nethod of regulating of this dvention rskes it poasible 1o optimize (e combined operation of
cogenaration machines and of thermodynamic sysoms G exaple of the type of beat pampe that cag come
from the market and come from different suppliers, whivh fe not the case of e wethiod described in patent
apphivation WO 20110158738,

The wethod aceording to this invention uses the same genersl principles as those deseribad in patend
application. WO 201101873 b mhes mowover particalasly into scoount & lwrgee quaniity of teshidos
characieristivy of cogroaration machines (in tornw of power and data available) and of thermoadynamie systons
{in partioulse the possibility of having different types of compressors that can be eneountered on the market:
frxaxbspead compregsor witha power regadation; Fred-spead congprassor bul with potwer repulstion, varkahie
spend EHMPILEE.

The method sccording 10 the fventon wust fake futo account the following charsctonistiss of the
cogeneration maching

- State of the opatating modes of the sugeneration wachine: On, Off or faul,

- Maximum power available swcording o the owdside tenperstere, the sititude aud optionally sther
parwneters Haked to the enging:

- Resilionce o the electrical upret 10 @ valie of maximoun intensity that it &8 possible to produce (T
available 1 amperss), Lo the capaeity o hold @ Tae, wvstlable typloally domanded by e heat punp, and
optivanily by » beal elestrioal nevwark, by providing & sufficient lovel of quality «f the current (ostasansous
Froquency and vodtage). The reslionce 1o elactiical impact ponerally chavasterizes the stlability of an cloctrival
systern exposed t an inersased istantancous Tond (e, when the demand S surrent sddenly inoreases),

The method agsording 1o the inventon must take s account the following churacteristios of the heat
jeitid

- Rtate of the operating modes: On, O o Tandt

~ Mirdmnint value of butensity Ly, demanded by the thermodynamic systom. This value corresponds to
the maximem. sum of corrents 1o the harshegt tenditions. Thiv value is typleally sqial & & heat paap of »
COTPIFERNATS 1

R devianded by the thermodynamic yystem = L, donanded by oach comprassor + stating current of
the-dastconpressorchosen ws being the ons of larger dize

- This value ds proper 0 each Beat puog andd i acosediog withe operditug conditions a0d the size and
type of the camponsats, i particule the conpessson

»

The methad govording W the mventon makes it possible o optimiee the glebal operation of the

nastiation. This opthnization sekes plave over sevaral aspedts,
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et tabes plaoe on globabefficiercy, through there-using of the heathyy powsr reforred to ag "Haal®
usvthe generator but alie through the optintization ot the respective load of the gencegior or generators snd of i
oad of the assogiated thermodynamie system o systems so that each one operates i the load range that provides
s mximam associate global efficieney. The sifiviencies of the ges-fisled theemal engines tead v increase with
the fead, those of compressorsvary with the low aud high preweure (perating sondidoss but ase ascording w
thede spead of rotativay by passing i thivlatter vase by e nuotinnm

It ke plave on the operation self of the vystemys In diffevent conditions in order o ensure that the
ganerator will be able to resist without stalling or exvessive slowing down to the bepast of the lecivical foxd of
the comprassors. It oy alge limit de demand of comprassers secording o the capagty of the geograier or
generators. [t also fiegmies degraded operating steatogies that take Into ascoumt the changs i the thermal
reguiremends aud amy Hitations in pesformancs of the generator o gonerntors,

A advantage of the method of regnlating scerrding & the tnvantion iy to give to te trstallation Gt it
regaiates @ Hexibiltly tor use, The fexibility S use constantly allows for the optimum cholce of the type of
types of coergy used andfor provided, apcording & extomal parametany g target pavameters {obiectives),
subject o resutabde rinthod of repulating,

The Bedbibity of use tebesinto ancount in pueticnlar the mnltiplicity of cuergles St can supply the

various componenta of e system § socording o the inveation, as well as the nultiplicity of the fows of energy
that can be produged by the gystem 1 Al of the modules horsinabove are supplied by voe or several of the
following suergion: fossil fuely (o particular sanesl gay, HaueBled petroloum gas, dissel, gasohiogd, biofeels,
fydrogen sod clevtrival currsst. Heat punps srodiles cant typisadly call upon the followiag two conventional
syeles: the vapeyr mechonical comprossin snoling ovole and the ahsorptivn cyele. The vonventional water
networks conpectad fo the heat prmps osa be supplemented o the device by & waler network soming frony the
thermad solar codlestors, Blocidity geosming rondules can sallwpor vatious ieshnologien of the thenmal engine
sk abiernatir photovadime solar pased wind-adine, twbineorfudd cell type,

The Bexthility of uag s made posaible thanks w te globad method of repulating the installation 83 3
whole (heat pump and cogeneration machines) which allows for the optinum wking ot scoount of the
following tarpet paramstersamong othery {ebivativesh

{1y Priovly glves o the COP of de huillation, ConBgeals cosiliciony piake 2t pomsible 10 expresy
the various energies outside of the devies (for exaople the slectrivity of the netwak, the theral snergy of the
solar esllectore aad the photoveltale dlecise ooy’ ooy of poistery sostgy sud ofthe €O Impact mvorder
o prndde & global view of de COF of the naallation. The repulating lies int dosount 1 the global
optinmteation the efficiency of the vopencration maching. Ag such aud dimong vthers operating mules

= fdn sought fo operats the vogensration machines B thelr mainmm oo of efficieney {4 full bhad ®r
exampde for o therma! engloe Operating o rsterg gask;

~ The nasimn thermal dischurge of e theenial engine by reepvered Foresanple, it regeitsoenta
of the st for very hot water are loss than the produstion of the thermal engioeg, this termal production with hot
seater provided by the heat pung iy accausiated;

« iy seapht fo operate aft of the heat punyp modales with a-partial Toad rather than sltppisg gonte of
them In order o reduge the load on cach exclanger sud ax such allow for ot eficient operstion from an

suerpy shyndpeing,



{1t} Priority given to fhe eneryy opeeding oost of the installation:

The spprosch s shedlar fo the proceding optimization, but the contigerable cootlicionts fsachype of
anergy becone the Hollowing

- Purchase costof wwh snergy putside of the devies {ptoally electrioal energy comdng fom the
aetwvork or coergy of the foaail foel type or biogas) ot the tine of wse. For axumple, the cost of the clectrival
energy canovery sceovdivg to the pesiod of the vesrbut cun also vare according to the consumaption theesholds
the day or o the vear, with s theeshiold 6r Hwesholds befng Hinked 1o e dlesuival subseription of the
mstallstion v qusstion: Thess welghtings san of cougse changs wver the servios Hifs of the nstallation and gan
therefors be configured in the framewnrk of the global method of regnlating the devivs.

This device can optinually have ite sconmmic parameters updated by a centalized systent thay
integrates the oeation of the squipmeat @ well as climate projections that allow for ¥ global optimization of the
systenrover e of o recsive funekion impositions Haked fo oneoff Hnintions eficertaln soneses of snorgy

= A0y resale price tothe eleotdiond ensrgy aebwork- thiat can i nosegsary be produced by the vopeneration
saavhine or mschines. This price can also vary, aceording to rules that are tn general stmilar to those that apply o
the purchase sost of slectrical energy,

{11} Priogiy given v the fotal opsrating ovst of the installation {in particular e evergy vost, the vost of
mainsnsove which o particalar nchedes e oot of disassembling snd the oost of mplaning). Partioular
inportane i therefore givan - the-service dife of pertain entivel componsnte sucl 8¢ the sombustion eagines or

foshealls

.s‘gmisxarekas tartalniazd 3é§es§£méﬁ§? sxsﬁi}éiyazﬁ&a&m
Seabadalvd igfuypontek

L Elards epy Iesitnday szabdlyozdsin, weely ey vagy 9bb boponerdetds késalildket, vagyis kaposolt
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valasztiok ki abbag v csoporthan, smelyst o rendszerben alkalmazott (s minden s eves Dehd dgdalimater (3%,
tizeltanyag-colfa s abszorpolds hlszivatipn threlbanyagdoak suyedpdray (b sz egyes tizelbanyagnk

s

encrgetikal tarisdmn; {dad} we epyes theelbanvagok tdmepepységuakdnt COwterheldse (dad) o seves betsd
& BERYREE

Y e

fadelt motorok {2) energlahutébonysigs terheldaik & fordulatszaruk Rgavénysben, ami leberdve e anowk a
kiboesatott COpropmyisdgnek a megillapidadt smelyet mechsoikal telesitnsnyegysdgenkent o & helsd dgdsi
medor {3 elodllly (dad) wr egywy bekd dedst nwtmok 12) mdvleges wlhssliodive feliss torheléensd
torhilsteaamak Nggvénysben (daf) v hételjesimény azon sedealéhos srinye, amelyet 1 belsd Spdsl motor (3

hitdkrebdt wyeriink vissza & a hbteljositradny wzon sedzalélos wanga, anelyet o Nivtpdrakbal éx a belsd sgisd

ruvtor (23 dlial termelt hSwljesitmény-seyvedenidnt kboosdion © COpmgnnylad bl rocelinds vigssg (da?y s kg

haldwat dhal bigtostiont villames soergla coysdotea; (a8) az epves generdtornk Slatartama & torhelésik

A

%

figguenytben: {da®) az cgyes generdtorok kachardantdsl kéhsdge av fizemdrak seaminak figpénesban: (el
W opgyey goenvrdtorok leszerslést s helyeftesitdst kdlisdge; {dall) se coyes hisavattydipusok dettartama,
karbantartdst kdlissgs, valaming leseeraldad és helyeitositdsl kiltedge; (dal?) & valtddramd generdtor hatasfoka az
&ltala bizteshtott villamas teljeditmdny Blggvdnyshen, amely lehotdvd toszl a balsd sgst motor (2) 81l fudnyelt

aechanikal telissiimeny meghadrn®it ¢ bigositolt villamas i

sittednyhery {duld} a tizelbanyag-oslls
hatisfoha a0 terhelés figgpvdngsbary {datd) o fizelanyegcella inverterdne® vaxy a Ravslekirenos
napslsmtdblab hatdstioks, anvennyiben v utdbbisk Idicenek; (dad$) ¢ nupholickturok keringtetd szive whidnak
ararafogyasaidsn & kitzegrobossdge, valumint (dalfd 2 kitled haldezar sedmdra blstosiient villans snergia eladdal

sgvsduar képes.

3 Az Lovagy 2. igdnvpont seevintt elidras, essel Jellomerve, bogy logalibh cgy fdruldkos pillansnyt adatot”
valasstank K abbas o csoportban, amelyel (b1} a jelen levd egyen dramgeneritomk fltal ooty pillanstny
viflamos teifesitiasny; (db2} vz egves belst dgéall motorok (21 fondulatatma; (b3 fereaitndny (13 pillanatnd
flzelinnyag-fogyasatdsa; (dbd) o beled dassd tnotorbdl {2} hienergist visszanyerd kbzeg hdmérsskicts: {db sy g
lewsimmény (1) dlal a hsldzathd] Togyasstott pillanatmyd villamos teljesitméng, amselyet kbavetlon méréaset
kapurk; {db6) a Reexitadny (1) $lad 1 hildzatnak biztostion pillanatuy teljesitasy, smelvet kizvetlen méndese]
bapunks (GB7) szt & fovelilndg vagy a pillavasnd villamos eljesirodny, wmelyet 8 Bavelekivonos
napsiemtatda wemel (ha dyen sopelontabli jolon vank {db8) ¢ plitanatyt T1 héodradkict; (b9} a pillanatayt
T2 homérschets {db10) a pillanatnyt T3 hiwéredider; (db11) o pillensimyt T4 héméredhiot (db121 8 pillanamyi
TS homradklet; (b 13) a kdmyereti fovegd homarseldete; (db14) a2 sgyes villamowrameg generdtorok (ffkénta 2

boled dpdsll mhotor &5 g t{izﬁié?sm:yag»aeiks} framorinak szdms, valamum {ébiS} & teslinday miadeg
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4. Az elbed lgdypobtok birmelyike szetintl ohieds, amel fellemenve, hogy legalibb opy ralékos odladator”
valsssiunk ki abban 8 copporthan, smelyet fdol) o T homdresklet & wmak follodsee, Miidnt ¢ kilsd
homdrsdhdet Rigovénysbony (de2) & T2 homércthior & anngk feflddése, fokdmr o RS hbmdmdkint
figrvdnydhen (el a T3 hivadesehle &5 annak fejitdase, Tkdut o kilad hbmdrsskiet Rlggvsnydben o a T4
hiimdrsdkiot £y annak fe]liddas, foként & i Keben Kvant homdérsekist figgvenyeben; (de3y a T3 himdrwdklet
do-anmak Reflbddse, kdnt 3 ko homsesskla Hipgvsuyeheny () o glohals COPF értsk mint ol
slobdhs COPGrik a Iissmdny (1) sedmirs vagy 8 Sesitndoy (1) midmis globaliy COs-ihatdes (e T s
gnergstkal kiltedp mint o Benitmdny (U odwimalis encvpeiths kledpe, valaming (408} ax tseresitet mikadasd

kishiség mint 8 Mreshindny {1 minhnalis ssresitett makodsst kolisdee képse.

& A olied gdnvpnatok barawleke seriat elifeds, wuzef fellomeny, bogy lopuidhb sgy jorelchos Jbeallias
adatot” vilesztink & «bban & copporthian, amelyet (831} sz lromelb dvampensrfiorok Hpusy, sddma €4 ax ggivss
sonerdtorsh Alud hiztodion wlesiményy (dd2) @ gonerdter vagy gonerdtorok el o ledundmek vagy a
Kresitmnyen (1) kivill h8loratnek biztositont villamoy teliesltményel rondeletéss; (dd3} az lrempld
hoszivatyuk tHpusa S sedma, valsmint (dd4) & ghskompresszids hissivainydk osetdhen & téefogaitoam bedilittaa

e

‘{sst:izaiékimn kifereeve) I\M;tsam aellyel v soabilyosds kiovstittsdvel & kuonpressesiokvy Tetonk v Rositmény

6. Azaolhed fgbnypantok hdrmelyike seecintl eBards, eumsd jellosrerve, hogy & logaidbb ey kivilanatot oétadat

HAKIAHS" Srisket sl idbre, vagy rendizeresen, vagy folyamatos modon hatdrozsuk meg.
7. A¢ olézt igdoyponiok banmelythe szerindl olifrds, agcal jelfemenve, hogy sz alapadatokat bevthegitk a

sehmitdpdpbe akdr # kerdetl programmedndl, alde o Kiestmény leombe helyaedsekor, akdr padig @ Kiesttmsay

hasenaldie alial, & sty hassndlata spaan.
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