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Solar srvay

The beverdion relates to a solar arvay with & selar oolicotor, comprining at least one soliestor tuby with &

clasdding tabe, owhich a vegister engages, whersn bebween the cledding tube and the register an imerior

iy that is ponnected to the atmosphere s formed, and wherein the register 1t conneoted to a fead Tine

&

and a discharge Hae, by means of which a heat raosfer medion can be £4d fo and dischmﬁgm from the

Buch & solur wreay produced by the applicant s known from practics. It has proved el v a maoltitnde

of applivationg sspeolally sinee the oladding tube v corfigured s vacunm tube and therefore makes
possiltle a highly effetive thermal tnsafation of the rogleter with respeot to the surroundings of the sola
codlsctor. Beeanse of this, the sunlight can be effoctively converted into heat oven with fow ambient
temperatures in order to heat the heat transfer reedbay condacied through the reglater. o deder 1o muke
podaible a8 long as possibie o Hespan and o @ large oxtent feedonm of pwintenmncs of t solar
sollestors whish are pefly fnstalled tn focatfony with diffioult scoses for example on roofs of houses,
the vactwn fubes are preduced from borosilioaty glass and the repister from 3 rastproof nietal such as
stainless steel and sopper.  The register produesd fom these metds duvably withstande the bigh
temperatares that oeowr during the operation of the seler arrey and the prossures in the hest trawser
medinm scoompanied by thiv, However ¥ b dissdventagenns that the raw material prives for waindess

gtent and copper are guite Tighe For this reneon, the solac aray is 81l refatively expensive.

Frare ON 201 $83 877 U @ sclar avray with & salar collestor Is koown, Sethermore, which comprises at
touat ane collector tube with & cladding tubs, In which x register engages, Between the ofs adding tubs and
the register, an internal cwvity s formed, whish for the heat insalation of the register iy svacuated, The

egister Is comected to @ feed lne and a discharge Tine, by moins of wiiehl o hett oot medbat san

be fed to and removed from the vegister respestively, The register consists of nonerast prood, heat and

prassure-resistant aluminiam,

The objent of the Invention ¢ to orewte a solar aray of the type montioped ot the outeet whish s sasn
effectively producible yot mukes possible a long Hifospan sad o largely maintenanse-fres speration.

%

This object is solved with the feateres of Clabe 1. In s advantageous manner, e register ¢ thas
produced fon sest-eifbctively svailalde swrasipraot temperature andd prossire registant steel, Becsuse
of this, the solar collector or #5 register can be very costeeffectively prodused.  Since thrmgh te
profective device the forantivn of condensate on e outer mrface of the register is provented, the

register s abways kept dey on s outer suefioe deving the operation of the solar arriy,  Bacauss of this

despite the non-rustproof rogister roaterial, harafel corvoston on the vogister 15 poverthicless avoided oy
% fong servive i so that the requived pressure resbytanwe of the reglstor over the sotive Hiespan of the

salar arvay is snsured,

With a preforrsd smbadinnent of the invention, te protoctive device opmprises a hoating device for the
rogister, an ambiond foraperaturs seosor for detecting the sobisat tovperature of the solwr collectorand 2
vollestor outlet temperature senvor for detecting the collector fepperabire at the discharge Hne of the

soler onllscion, the amblend temperstive sevew and the collestar cotlet tenperatwe sensor belng
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comected 10 the heatlng device via & conbrol andior regulating device. The ke

Hng devies dan foy
sxaspl compriss 3 el dived bodler by means of which the heat transfor medhin condustad through the

rogisier van be hested # reguived In order to avold cowdersate formation on the repister wish falling

suiside tomperatures, A hewt tranafor medham, water Is proforably nred. In an advaniagenus manser, 8

S

aeparation bebwsen the heat vanafor medium for the solar sollevtor and the hest transfer madium for the

p3

botler can thereby be omitted, Lo » ndform beat transfer modiam for the ontive solar afray can b ased

The heat transfer mediom o this cage can flow through the suliy sellestor, the boiler and at least one

3 . I3

heating element of 3 household heater. This renders the sofar svvay costaffentive.

£ag

With an sdvantageows configuration of the nvention, the Resting device comprises a hewd strrags anil,

~
N

whitdh vin the fead Hoe and S Sischargs Hos B sondading

to the solar vollestor o form 3 hest vaahy

£4
(’c

o

rnd e cirenlt, wherein in the heat tranyfor mediom cirenlt o pusyp fs sreanged, and whersin the ambdent

&

Py

torapataiurs sensor and the collctor outlel tomperaturs sensor are connected t the pump via the contral
lating device, Were, with adequate selac bradiation, heat ensrgy can be stored iy the heat
storage anit and for evample be romoved from the heat stovags unit af xight on cold days for hesting the
register, The sonteal andfor regulating dovies o this case I preforadly configursd n such s wanoer that
@iy brought e & frost profection operating state when the audicnl femperature of the solar collestor

¥
Yo
i

falls below a prodeternined Test tomperatave value of & sxangple 39C Inthis a;mmt‘zing stute, et

fravelor medium that Iy so wanm that the temperature of the heat transfer westiure, which b present in a

¥

Hae portion of the feed line that russ i the open or In a frost-threutened region doss not fall below 2

predetormeined second temperature value that fs smaller than the frst tomperature value and grouter thay

f’,

o r\

G50 fx pumped dnte the feed line with the help of the pamp. The second tsoyperature value preforsnticlly

B 170, The fost protestion aperating sate Iy deactivated whey the amblent fempersture of the solar

i?”‘
s
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S & third teraperatoes valoe thet i groater than the second temperatiwe value and for

sxsmiple be 490, for o predetenmined period of thoe, which con for example 3o 12 howrs, Theough the

4

rost protection operating state i prevented that the heat tramafer mediom that & present in the tie

x 2 . : T o

portion of the feed Hoe ranping i the open n ambleat temperatires that are below the fiest temperature
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vatag, cools dows to the sxtent y traveporied bdde the aofer colfostor after e pump has been
switched on, B cools down sald solar collector.  Thus, afler the pump has besn switched on the

formation of vondensate e the owter sarfaes of the register and a corrosion haeard acoonipanied by this

>4
are avolded. To addition, the solar collsctor iy protected throwgh the froat protecting operating sate from

it fv advantageons when the contrel andior regulating devies is configured iy ek & monner that the
collestor cutlet teraperatars does nat fall below the amblent tomperature. Thy alr that is present in the
interior savity of the sladding tube cannot then cool down on the register in normal apersting conditiony
e that o vonderoats can form there,

<

With a practical configuration of the Invention, 1he vontrol andfor regulating device s conligured in such
& wmanney 1hat e sollootor tormperature o the discharge Hne of the solar sollestor does not H¥ below a

predetermined minbmum valas, The mivbews valve can fir example be bebween 3 and $%0, in pantioular



4°C. Beowmwse of thig the formation of condensate on the regldter can be suppressed even more
effeotivaly

In g farther developmant of the bvvention, the ontrol andior regu lating device comprices a storags unit

oy 3

i which thermat chavacteristie variables for the solar coflector, the feedf Hoe, Se discha args Hns sod the

hear taosfer mediom are storad, whereln the protestive deviee comprises 3 vohave flow rate senser foe
detecting the heat transfer mediwn volume flw rate fod to the solar collector, an advance fernpemturs

sensar for detecting the advimer temperatore of the heat raosfe siedivm that is present in the discharge

e and @ retarn ewparatars aonsor for detesting the return femporatiee of the hent tansfer mediom Gt

R}

iy provent v the Jeed Hae, end whersin the control andir cegulating device comprises a mioreprocessor

that iy somected to the storege snit, wheveln o the stovage wuit an operating pregram that ean be

b

20

exsonted pn the microprovessor is stored, by means of which Doy the characteristie variables and
mensnrement signaly for the volums flow rade, the retum tompernture, the mnbicot fenperatire and the
culloctor temperature on the discharge line of the selar collector @ pumeping vate iy determined throagh &
real-time shmvalation of the temperatires i the foeed Hoe snd o calovlation of the cooling-dows spesd of
the array components of the solar array that ave Jocated In the open or s the frout region, with which the
punp can be activated by mesns of the control andfer regulating device v such & varner that the

tomperniure of thy cuter savfaos of the register sod iy the feod Bue does not il below 4 defined Bmis

i

valoe above e amblent teoperatuve. By way of this nweasre, the temperalure on the swter surface of
(e register van be detennined with great precision wad held sbove the amblant femperaturs withoot a

temperature senzor having 1o be present on the-outer swrfags,

i fs sdvantageous when the heat storage wndt s arvanged i x bl tding and the solae collootor in the opea,
R g K

and when the chamotericic variables comprise charaoterietis values for

. the length and the content of a line portion of the food fine that fs present within the building,

- the Jengthtand the ventent of @ lne portion of the foed Hine that is presont fn the apen,

S the length and the content of & Hne portion of the discharge Hne that iy prosent within the
butlding,

- the length and the content of @ Hae pertion of the discharge Hae that s prosend i the apen, and

- e adeof the solay volinuter,

With the belp of these charseteristly variabdes, the temperainre on the outer s of the registey can Be

calenlated i advanee in 3 chopls mawer from the measureoent digaad foe the volume flow sate, the
advance temperature, the vefoes femperature and the aobiont tomperaturs, Here 1 is even possible tha
aodar aeeay can b switched over betwewn a fiest operating state, in which the saloulutive using the
chavacteristin varfables iy carried 0w, and & gecond {?p‘t‘.i’i‘;tiﬁg stade, fvowhish the cherscteristie variablss
sre fearned. Por learning the chavacteristio varfables, warm hest tranefer medhint can be condueted ot

of the heat stovage uoll anclor the bodler theough the host transfer medium circuit, whersin with e

sepsnes the chronological sequence of the vblume Tow sate, of the advance teraperatuny, of the retarn

wiry and of the anbldent t@m‘p‘e_rszmre W recorded. Froot thy course of thess megsursment valoes

the charseteristic variables can be determinad with the delp of & mathematioal model of the sal arvay,



A primary ensvgy-saving operation of the sclar amyy i3 made possible in that the vontvol awdier
ag device & conligared iy such & wanwer thie the pump can be operated in intermittent mods.
s oprotestive devies §¢ active, the intervals can prefevably be dimensionsd short and can &y

o3 fow ssconds,

A

The mild steel, from which the register or at leagt a p\sxia\:«n of the regisier &5 prodused, iy preferably a

e

B

prossure-rasistant steel which is preforantiadly nommalized. Sueh a steel & traded under the stesl hype

designation PISSGH.

The chadding tube iy preforcatially configered @ viouwsy the with m onter wall and an fver wall
spaced from the former, botwesn which an svactated imtermediate spaoe 1s amanged, Beomues of thiy, &
highly efftctive theroal sudation of the register againat the surroundingy of the solar collestor and Sus

8 sorraspandingly high efficiendty of the solar array s mande prastble,

n the following, an exemplsey embradiment of the nvention is explalned f more detadl with the help of

the drawing. Therer
Fig. © showg a seherastile roprescatation ol w solar aray,

Fig. & shows a Dont view of w solar sollestor with these enlioctor tubes, wherein fo the case of the ke§
sollector tubs only the vegisier sod fo the case of the middle solleotor tube the vaswm fbe and

@ heat condicticn plate hwated thereln are only partiafly shows, and

Fig. 3  shows xlongitudingl section theough the solar collector

o

A pordar avray that iy Figo 1 ds designated with 1 av o whols hag a solar collootor 3 with & holder 3, on
which mudtiple collector tubes 4 we arranged, The vollcotor tubes ¢ we orlensated pacaliel o ome
another in a plans and laterally

spuced from one apother through intermediate spaces,

.,w
f~.

As te evident i Fig. 2 and 3, the collovtar tubes 4 vach somprise 8 vladding tube §, i which a regieter 3
engages. The cladding fubes & sre ench condigured as double-walled vasuum tube with 2 substantisily

eyiindvicat outer wall 7 and » oylindriond lnner wall 8 that §s arvanged conesntrically thereto, The vwter
wall T oand the boer wall 8 consist of glass and are such olosed ot thelr one axial end by an
approximately semd-spherically shaped wall portion 8, 19, At {ts other axis? end, the suter wall 7 and the
ey wall § are fused. In the radial divection, the outer wall T and the fner wall § ave spaced fom ane
another by an evasuated bvermadiate spaey 11, The oladding tobes 6 sovve 2o hest insuistion, whish
tharmally swiated the portions of the register 3 that are pressnt within the cladding tubs 6 againgt the

surroundings of the solsveeliector L

Hetween the ey wall § and the register 3 of each voliectwr tibe 4, an interior savity 12 sach is formed,
which at the exd of the cladding tube € that §s distant Hou the semi-spherieal wall regloms 8, 10 &
comnected to the aintosphere vin & ventllatior opening that s not shown inomore detad! I the drawing,
By way of the ventilation epeaidg, possible ale prossuve flactuations betwesn the interfor cavity 13 and

the atmosphere can be offsnt

X

fn order fo render the solar engrgy better wiilizable, an absorption layver which i not shown in mors

detad i the deawing i sppdind o the corside of the ey wall § SHiolny the iotormetinie spase 11 wnd of



the semi-spherical wall regdon 10, whish hay 2 low emisslion and & high sheorption, Bebwesn thy ey
3

witll § and the register 8, « hest condugtion plate 13 fs arvanged, which connects the inner wall § with the

register § fn @ brat-cundectiog manney,

Beotween the back sides of the colle

f’)

tor tibes 4 and the holder 3§ reflecter 14 §s arvanged, whick for
vach endbector tube 4 has & paraboile oylindeical reflecter nurface cack, whisk projects the absorption

fayer of the vollegtor tubs 4 concerhad onté the shinlight tmpinging on it

The vegister § consists of & nowsrastproo! heat sod pressure-rosistant steel, The portions of the regivter §

s
fonning within e cladding tube & oxch bave av approxinmtely Usshaped course with two Usdegs
arvanged paralle] to the fongitudinal extonsive of the cladding tubes § and an avo-shaped fube acotion
conuecting these to one anvther, However, other sonfigurations of the reglaie § ave abie sonssivable,

X

Aceordingly, fostead of the Uhshaped portions, tube portions can alto be provided which heve an jonse

and cater tube element, which sre arranged conxlally fo one snother and at their the semi circular-shaped

wall region 10 are cennected iy one anatler,

o Fig, 3 ds evident that the portiony of the regivter 3 runwing withis the cladding tubes § mre sonseoted
i series snd fre canmestad 1o e ancther by comecting portions 13, which nun transversely to the U

S 4

Isgs.

A Ulug whivh Is arvanged withiy x e‘?adding tobe § of & frst collectar tube & (loft i Fig 23 is connected
to a discharge Hoe 19 vix & divcharge portion 18 of the register §, by swung of whick the heat francier

SE

mndivm can be romoved frow the repister S0 A Hy free end, the discharge portion 18 has & iy
connesting pleve 31 that can be releasably connevted to the discharge Hoe 19 and s arranged in the OPER,
which consists of @ rastproof metal material soch as for sxample copper or siainfess stesl. A Uslegoal the

reglater 3 which Is amanged within a cledding tube § of 2 fast collocior tube 4 {right i Fig. 2% is

)

sonsected 10 8 sveond sonmenting pieve 34 vis a foed Hoe portion 18 « pipe bend 37 and a sonnesting

3

13 and the second convecting plese 39 consists of &

L5

fe 83, The pipe bead 32, the vonnceting fing

v

rastproot melad material suoh as fw examply copper or stainless stesh The povtions of the register §,
ronping within the oladding tubey &, the sonnecting porttons 15, the foed line portion 18 and the

disoharge Hne portion I consists of & nwrrasywoot hoat and progeurc-residtant stesd and cun be unitarit ¥

N

connecled 1o one another. The fved Hae portlon 1§, the conuscting portions 1§, the disshargs Hus

porton I8 and the sonnesting Hae 83 wre survonnded by a beat josslation 35, which is avanged betwaen

'Y

a covering 348 provided on the holder 3. The covering §6, the pipe bend 33, the connecting pleges $1, 34

.

and-the cladding tubes 3 goal e register § saiinst aovesy ingross of rafwwater and dist.

In wrder to provent that duving the operation of the solar armay 1 ow the register § which consists of gons

vustproot heut sod pressurscresisiant steel corvosion §s formed, the solar nevay 1 comprises a proteative

3.

device by wisane of which the register 8 can be beated when requived in such & mavner that the formstion
of condensate on thy outer swrface of the register & facing away from the dest trenster medivm s

prevented,

3

For this purpose, the protective device comprises 3 heating device with a beat stwags valt 26 mnd &

bofler 21, The hest storsge anit 20 has an advante connection 23 and 2 refurn connection 23, whish are




o

comestsd 1o a heat exchangee 34, which is thermally coupled to o water reservolr 25 that s Jovated B
the interior of the beat storage wnit 20, For inbreduciog celd water Into the wader reservolr 28, the same
conprises @ cold water connection 28, which t¢ conneeted to a cold watey Tie of & water supply netwwrk,
For removing warn water, the waler reservoir 23 massr;zrissss & warty watgt consiscting 27 abave the ¢ald
water conagoiion I8, o whith x warey water Hoe iy ponectad, The wars water Hae and the cold water
Hne ave conneoted t » water romoval device which is not shows i more dotail fn the de sawing by way of

3 mixing battery 28, sueh ax o water fp or @ shower,

oy N

The roturs. connestion 23 of thy heat storage it 20 B ooanscted to the feed lne 17 for the solsy

coblestor 2 and a flost Yoo 30 via o Tt braveh 28, widch Jeads 1o an indet sommnection 31 of the badler 23

t<3

The advanes comnection 22 of Ge heat storage walt 20 18 conmested to the discharge Hae 19 of the solay

solfector 2 wnd epcond -Hne 33 by wiyy of & second Branch 32, which leads to an ootlet conpention 14 of

the botler 210 In the foed Hoee 17, the discharge Hae 18, the first line 30 and the scoond Hae 33, & shate

b
&
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38 sach by srrauped

For deltvering the heat ranafor medbam through the solar seliector 2, 2 first purp 39 fe avanged fn the

foed Hue 17, The delivery diveetion of the Tist pump 38 & seleoted av that the heat trarefer medhay is

roge.

ransported via the diseharge Hie 19 from the dischargs portion 18 of the solar sollentor 2 o the advance

connestion 33 of the heat storags uni 20 when the valves 35, 36 are opsned,
~ &

A sevond pomp A which 15 aranged fn the second Hoe 33 serves for conducting the beat transfer

smediom through the boller 21, The delivery dirsction of tw sscond pump 40 & selested g0 that the ey

~

transfer medimn iy tanspurted via the second Hue 33 from the outlel connsction 34 of the hailer 21 1o
N X

the wrvanes sormention 32 of the heat storage unit 20 when the valves 37, 3% are opened,

fr Blg. b ds evident that the hoat stovage wnit 20 and the bofler 31 ars arvanged in thy Bost-pertentad

tterior of a heatable bullding 41 wnd the solar collector 2 outside the buililing €1 i the open. The fead

Hoe 17 comprises a fiest foad portion revalng fv the open and 8 secend feed portion running v the

X

interior of the bailding 1. In eosresponding maner, the dlechargs oy I¥ comprises a first Hue portion

<

runaing in the open and 2 scovnd discharge portien rusning inthe Interior of the bullding 41,

The protective devipe vomprisss mubiph &

tng thy anbiest tomperature of
ther sedar colbector 2, an wbient temperaturs senser 42 iy arranged in the open in the lounediate vicinity
of the solar vollector 2. At the sutler of the solar coflector 2, & scllestor outlet tamporsturs senenr 43 i

provided Yor detesting thy collevtor fomparaturs 2t the e pontion 18 For messaring the advance

nau

coperature of the heat taosfe wedbow, an advanes tomperstare 44 s sevanged oo the seond T
portion toosted within the buallding 41 Por mwanving the retrn towmpsratiny of e hent franser

medivm, & returd tsmperatuee samser 43 & provided, which ds arvanged oo the seoond feed Tine portion

agY wult tewiperature of the weter revervelr 2335

tncated within the building 414, For doteeting the
tocated in the hewd storsge wdt 230, the protective device Suthermore comprises & storage nait

fgdperature senaae 44,



Az v evident In Fig. §, the protective device additionally comprises & volume fow rate sensoe 47 for

vanadinm vohoae Sow rate fd o e solar collsotor 3. Thy volurme Sow maie
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ad B the second feed Bog portion,

The gubient tmperature sonser 44, the sofleotor entlet tompersture ssasor 43, the advance lemperature
senger A4, the retirn lomperatnge sensor 435, the storage wnit lemperaburs sensor 46 and the volune Sow
i senser 47 are cuch connected to o vontrel sndfor regulating device 48 vin sigaal Huey for

franamitting the nessronst signals deteotad by them, For controfling the heat tansfer medhon volome

How rate dn the solar eollsctor 2, the contend andfor rogulunting devive 48 {s conneeted to the Fst pung
39 vig & Ruther e,
The sontre! andie z‘@guiaﬂng devige 48 comprises an olsclrenie memory 49 and & misroproceasyr 3
fnteracting with the s o o 8, theraal charasteristic varlables for the solar sollector, the
fond e, the discherge Hoe and fhe hest fouglyr medinm wre storad. The charactoristic variabies
comprise charasteristiovatues Hor

the length and the content of the Hine portion of the fesd e loasted within the building,
- the length and the content of the Hue portion o the feed Hne located outside the building,
- she tength and the contont of the Hae portion of the dischasge T Tocated within the bullding,
- the fengih and the conterd of the Hae portion of the dischwrge Hoe loosted sutside the buiiding,
- the material cross seotfon of these lbes,
- the heat capacity of the waterigly, feomn which these Hoes ars made and

The charasteristic variables van be caloniated from the koown grometry of the register § and the povtions
of the foed Hue 17 and of the Qlacharge e 19 located within sad withowt the building 41, and frow
e modiom sad of the materfale Trom which the

aforementiosd party are mady, Prefevably, the thermal characieristly variablss however oan he
oxperimentally detersdned, fn puticalar B that the control andivr repulating device 48 s pub into an

cperating sode Inowhich the charscteristie variablos are fosrned and stored i the memany 45,

Whan the st pungp 38 delivors the beat transfor modiiy through the solar vollestor &, the heat output

prodused by the solee vollestor 33 caloulstnd by posos of an operating program sunning on the

-

i~

mioroprovesser 30 by way of the measuroment signafs fiv the advance tewperators, B retam

&

tempetaters and the volome fow rate and a2 chevacteristio variable for the heat capacity of the heat

»'M-

transfor medinm stored & the mamory 48, When sufficlent beat coergy i prodeced and the temperature

i the hest sss‘:wage unit dovs not axesad 8 predetorntined maximuny valse, the generated volar heat s

fransferred info the heat sorsge anit 20 via the heat exchangse 24
The opersting program of the control andior regulating devive conprises & simalation prograny, by means

of which ¢ simalation vidue for the tomperstors on the owter swrfiow of the reglater § s determined from

the characteristic variables stoved in the momory 49 and messurement signals for the volume o rate,



the advance femperature and the reteen tomperatare and the amblent tenperature with the help of the
microprocessor 8 The fist pomp 3% b avtivated by weans of the contrad andfor regufating device in

\

such @ manner ss a function of the simudation value sud the msesursment sigaed of the ambient

temperature sensor that the temperaturs on the outer surfase »f the register § doss not fall below the

measvrenent value for the smblewt tomperstars.

When the temperature on the suter sucroe of the register § falls below a produteradosd Tt value,
warm hest tranefer medium b pumped out of the hest storage woll 20 andfor the hotler 21 into the solar

collector 3. Mere, the Sest porap 38 is operated at short fntervals which For example can bave an Intervad

peviod of four to 18 seconds

The mean voleme How rate of the beat mosfer modion delivered o the sofar colflsctor 2 s dependent
on the ambient temperature, the operature on the outer surfree of the register 3, the sizs or heat

capacity of the selar collector 2 and of the sdvanse temperaturs.

Napalomes borendeads

Srabadalnd ipdnypentok

¢

1. Napelomes berendes$y (1) onpholicktorral, wuely legalibh ogy, bukoldostves {6y holhektorestvel
rendelleziy; nely burkadbesibe ngy reghater () nyilik bele, abol a burkoldcss (6) 4 a regiszter {8) kzdt oy

& klrnyeaetel desapkitttoudsbon SO belsd tirog (02 van kialakitve, 8 abol 8 regisater (5} cgy houndvaraidssel

o,

17} €v ey elveretéosel {19} all Geamnkiditeiichen, amelyekkat 2 registorbe (3) héktads kiesg vovethetd, ilhatvey
o

rozedumentes, b & pyom@Giy acdfhdl 8l $s hopy a nepelemies berendezds {1) sy voddberendezdsssl

repissterhdl hidtadd Kdvep véislozhatd, agpef ;5’35 s, hugy 2 regivater §5) logaldhb seahaszosan egy nem

rendafhenik, mvely Ggy van kiaksldive, hogy rovgakad@ivorzs kondeneels hépadddadt a rogiseter (5} hiddtadd

Kozogge! ollontstes kitlsd foldietn,

port srecintl napelenes borendesda (1), awd jellosere, hcsw a védtherendexds tartalmer agy

23 kbmyewst

fitibarendendd & repiscier 5) wduddvy, opy Krovered hdmdredidet

hdnmdredhdoténgd Sradkeldadye, &y egy kotlektor kimeretl hdmdrsdhlot srackelfit {43’_} & kellekior himésékierdnek

frzéleldsdre a napholicktor (2} clveratdadnd] (19), & hogy 3 Mraysretl Mmdrsdlilot drasheld (42) $s w kolleditor
b

Rimeond! Dlodredkint Sordheds (33} ey verdr® dsivsgy e

Shorsndezdssed alf desrekitteisban

3 A2 igduypont seerintl napelomes bereodezds (1), avzed fellomerve, hogy a fittberendeadsnak hitdroldla {30
vig, amely a boapdvesstdsen {171 &5 we elverciisen (19) keresatil a napkoticktorral (23 coy béatndd kbzay ko
vk Uasaekdtve, hogy w hidtadd kiaeg kivbow pgy saivattedr (39, 40} van ehendenve, & hony 8 koreveet
SfndredRist drzdield (42) v @ kollektor Kimenet hdmdradkiet drafheld {43} a veadelds defvagy saabibyoad

berendezdsen (38 keresztil & sadvattvtval (38, 403 SH Ssszekétiondshen,

4 A 20 vapy 3. ipdrppont swerhdl napelemey bevendessy (1), noed fellemiive. dopy n verdeld Svivagy

v a-Rotlektor Rineoat hdmdndkie! nom oxthken 3 komyeretl

seahityord berendezss (48) dgy van kialakitva,

hérasessklet alg,



S A4 igtnypontok birmedvike soeringt napelomes b 85 (1), seved llomerve, Bogy s verdrtd- dsfvagy

srabdfyoad boovnleads (48) fgy van kialdkitva, hogy a v bémdrsdklet 8 nupkoliektor (2} shveerdsdng

{19} nomoadlien opy eldre meghatdrozon loghiseld Setsk ald

e A & gtuepantek héx:-miiyii»:& seertnt] napelonses berendeade (1), snsed Fellonerve, hogy' 8 veadnlds dafvag

seabdtyord berendaxds {48} ogy troldt (49} turtalowen, aoclyben 8 sapkolislioma (1), @ hozadvazeidsrs (17), az

&

ehvezetiere {I8) & a bidmdd Kowvegre vorstkesd tormiuy paramdtersk vanosk eltdrobvn, hogy @

vidiberanderdanek apy Srfopatdrag ¢ (3T van 3 naphollohibee () verotelt hédadd R¥eeg

wrihgstiram mdrdsdre, vy Hrenend homdrsdkiot Sradkelie (34} van ga slhvezetéshen {19 talathatd hlGhds

Elaeg elemend  hlmdrsdiluainek méededre, v ggy viozaied  hdmérsékist dredhelfis G35} wew a
hoszavesstéeben (17} raliihaid hidtadd koveg vissoasdnd hbmerséilotdask ndvdadeg, & hogy » vardel
seabiiyoed borondeadsnek (48) egy 3 Wrobbval (§9) OnceehBiin mikvoprovesszora (30) van, hogy & Secithan
{89} ey a milvoprocessaaron {8 fattatiaed teowd program van oiifvoles, amelvel 2 Wrfogatdrans, a

& (18} & Rollshoy

vissrabénd hndadkitre, o Kiomveantl himdesiidetre & o napkolickior {3) alvereisd

hdmdndkiety vonathoad pacamdiorskhdl & wdvdal JolokhS! Blaatmihard » horatvereidshen (37) fowmslia

74.

htotosdklek valde g saimolfolfia, & s savbadon részek KIS schossdgsuek

Rismmitasa ndvin meghativonnk gy selvaiydeebasségey, vt (39, 40 8 versrids Sxfvagy

saabibyozd bevendezdssel fy versmebetiik, bogy @ sty {5y Kilsd foltdetdn & &

3

waxdvezetdaben (Fhne osdklienion ey e kdopeset! himdresidet o mepianiranctt hadiedetsk ald.

g

2

Yo A& igdaypont seevintt napelames borendends (1), aued jellvmorre, Sogy a bittrold (20} epv dpiiietben (413,
SR 3B §

.

a wapkotektor (2} @ szabadban van eleadozve, € hogy # paramétorsk a kbvetkesSire vonatkond méedsd

drickeket rartalbwanske

-~ boszdveastds (173 egy e Spdinten (41) beldl taldihat verettizakasnionk hossra s sarialmg,

&YX

oy & szabudban talithand voroitkseakaszioak hossse & tmtalosg,

N

,4.;
-.,/

- Brsszdveretés (17

- hverels {19) epy o dpitfoton (37 bl taldlhatd verstdhazakasednal hovsza &y fartadma,

S

¥
H

~az ohvezaids (195 sy & weahardban taldthatd veretdhseakasednad hossea S tartabma, 85
- & naphollekier (2) mérste,

& & 3T igdaypontel birmelyike sooring oapolomes berondueds (1) swed feflomarye, hogy @ vezdnid- $sfvagy

seabilyons boronderds dgy van Kialakitve, hogy o selvatiy (3%, 40} seakaszon (zomben mitkddtethetd,

8 Az BB igtoypantek bitmadye verlstl wspelomey borondesds $1), sl felfomerye, hogy 2 nem

rozadamerse, k- e npnordsilic acsl novmalizals altdsaak aldveseit acsl
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