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PASIOEJN 1: OBSICHUTEJIHA 3AIIUCKA
1.1 Qfups monoMe ST

1.1.1 HMsxonmmt DaHHm

Hacrosammar npoek? e paspaboTeH Ha OCHOBaHMue Ha:

¢ JoroeBop =a npecexTupane M. oT ..........200..7
¢ TexHMUECKO 3alaHue 3a npoexTHpaHe - IIpuioxedmns N1 kM JoroBop
3a npoekTupase M. 0P .........200..D.;

1.1.2 OpenpMeT Ha npoexKTa:

PazpaboreadHe Ha: MEPONPUATUA 3A PEAJIM3MPAHE HA EHEPI'OEGEKTUBHHU
MEPKM ¥ TOBMUABAHE HA EHEPI'MWHATA EGEKTMBHOCT HA BJOK 353 -
CTYOEHTCKO OBUEXMTHE Ha YACT. Agpec: YIM I I, xe. 20, M. ,CTyOeHTCKM
rpag”, Pafion ,CrymeHcku” rp. Codus.

1.1.3 HopMaTHMBHM OOXYMEHTH M MaTepHMalu

[lpn paszpaboTBaHEeTOC Ha HNPOEeKTa Ca M3NOA3BAHM CleOHUTE HOPMaTUBHM
OOKYMEHTM M MaTepHMaJH:
¢ HAPENMEA M4 ort 21 05 2001 r. 3A OBXBATA M CLIOLPXAHMETO HA
MHBECTUUMOHHUTE [MPOEKTHM - 0O6x. OB. 6p.51 or 5 KHuu 2001r., wu3M.
OB. ©p.85 or 27 OktoMmepum 200S8p.,uzMm. IOB. 6p.%6 or 4 [OexeMBpH
2009r.
¢ HAPENEA B 15 or 28.07.2005 r. 328 TexHMYECKM NpaBulia ¥ HOPMaATHUBU
Za npoeKTMpaHe, U3TpaxlaHe U ekcmuoaTauuMs Ha obexTurte u
CHOPBREHUATE =3a [NPOUBBOINCTEC, [PEeHOC M pasnpelelleHuMs  Ha
TONNUMHHA E€HEepTUA.

¢ HAPEONEA N1 ot 13.06.1989]1 r. 33 eEKOJNODPMUHMTE MUIUCKBAHUA KEM
TEepPUTOPHUANHO-YCTPONCTBEHOTO nnaHupaHe 73 MHBECTHULUUOHHNUTE
npoekTn (oBH., OB, 6p. 54 or 5.07.1991 r.);

¢ Hapegata W7 or 15 pmexemspu 2004 ». 3a TOHHOC%XpaHEHME M UKOHOMUA
Ha €HepIMA B Ccrpanu

¢ HAPEOEA NI3-1971 or 29 oxromepu 2009 Ilm”' ii” T%‘E)I“Q_ HHO-
TEXHUYECKM MNPABWJIAR M HOPMU 3A OCMI‘YPHBAHE{VA!;A B hzxc CT >hPM
[IOXAP - obHapoleaHa B J[IzpXaBeH Becqth(N'”PQG or 4 H;xemapm
2009r. Bmm=a B or 05.06.2010 . OTméﬁg} Hapepba - ¥ 2 =a
[IPOTHUEONOXAPHUTE CTPOUTEIHO-TEXHUYECK ﬁguﬂ(qﬁﬂ ,aB, 6p. 58
or 1987 p.; uaM. u gon.,Bp. 3 orT 1994 .Z"A—%;7§’

¢ HAPEJEA 3a ycrpoiicTBo, GesonacHa ekc
HaO30p Ha CBOPbLXREHUA [OO HANATaHe.

M TEeXHUYEeCKH

¢ HAPEQOEA W8 or 28.07.1999 r. =a npaeuia u HOpMM 3a pas3fonaraHe Ha
TeXHWYECKU MPOBOAM M CHOPEXKEHMS B HaceleHU MecTa;

¢ Bmarapcku IObpKaBHM CTaHOZapTyK.

¢ TexHUYECKa LOKYMeHTaUus Ha OUPMMTE-NPON3BOIUTEIKHU Ha
CHOPBXEHUATE;

¢ 3SacHeMmaHMA, HanpapeHM Ha MACTO.

CTynoeHTCKO ofmexmTue 35 Gnok Ha YACT Codua
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1.2. TexHOJNOIMYHA CXeMa
1.2.1 XapaxTepucTHka Ha obekxTa.

PaspaboTea ce xubpuoda cojlapHa TONAQ cHabouTenHa cuUcTeMa KOATO Lie
gJobuea TONMNMHHAE M eJIeKTpPUHYecKa eHeprus OoT Be300HOBAEeM eHepIueH
UBTOYHMK - CIbHUe. TonnMHHaTa eHepIMsa Mle ce akymynupa B OybepHu
cbOOBE fpes OeHA M Wie ce U3NOA3BAa KOIraTo e HeobOXomuMa 3a OTOoNNeHUe u
sarpseaHe Ha OuToBa ropewa BoLa.

Banasea ce paboTarTa Ha cChllecTByBamaTra aboHaTHa craHuus ot TEL karo
ce CcHUHXpoHM3Mpa ¢ paboTaTa Ha HOBaTa MHcTanauuA. C OPUOPUTET e
eHepTUATA OT CI'LHUEBUTE KOJNeKTopu. Clen M3IyveprnBaHeTO I NOpM HyxOa ce
onasa ToniaoeHeprmua or TCL.

1.2.2 OnmucanMe Ha TeXHOJOI'MYHATa cXeMa

Tonno cHabouTenHaTa cUcTeMa e pazsieneHa Ha »ORe C HBg OTHOeJiHU
uHCcTanavum ¢ abBoHaTHM CTaHUUM, TR KaTo caMmara crpama € pa3neljyieHa
ABa KopIliyca. Bcaka oT MHCTallauMUMTe € ChCTaBeHa OT OeT BI3auMHO
CBBP3aHM KpsI'a, & MMEHHO!:

ConapeH xpBI

[IepEMYHNKA conapeH Kp®I OCUTYPABA NpeHaCcAHEeTO Ha TONNMHHaTa
eHeprrMA OT CoJiapHMUTe nojieTa HO 6y¢epHMTe CBHOOEBE, K%n}gﬂ cTaBa
aKyMyJIMpaHeTO 1n. ToBa cTasa 4pez TpM 3SaTEOPEeHM KOHTMWI4 B KoiiTO
UMpkyaMpa TonnoHocuTesn. ToBa pasgendHe Ha KOHTY[ Hanqm HO OT
pa3snuMuHUTEe BUCOYUHM Ha TPUTEe TeJa OT KOUTO e  SBlandbd H'BeEﬁ’ pnyc.

Tezu KoOHTYpu ce obedguHAEBAT B NOOaeBjg ‘rﬁ ‘ m\;x ﬁe-!'q.‘r B
aborHaTHoTO. ConapHuAa KpBD Ce CBCTOM OT 3 li/ :,ﬂi
= CONapHo T[Mnofe e ChCTaBeHOo ‘ﬁifna ehg/ cb.10,

MNos.ll, Ho®.1l2 MoHTHpaHU Ha dacaipd -’j‘ na Mﬁpmnumwe
naHedy  MUMAaT T'OpeH cIoi oT : © it KneTKU KOMTO
NpousBexOaT EeJeKTPUYECKa eHepIrus OMMMA  CIeKTBP Ha
CNeHYeBaTa CBeTJNMHAa, a 3ag Tax MoHTUpPaH TonnoobMeHHUK,
KOMTO OTBexOa TOMNNMHHaTa eHeprusa NoJaydedHa oOT MWHbpadvepBeHUA
CIIeKTHP. OTBexgaHeTo Ha ToNAMHaTa MMa IGBoeH ebdekxT, c
oxnaxiaHeTo Ha doToponTauyHus cnoil ce noeumwama KIO-To My,
OCBeH TOBa OTBeIeHaTa TonJaMHa ce cubupa. HOpyIMA KOMIOHEHT Ha
CONApHOTO nNoOJIe ca BakyyM TpeOHUTE KOJNEKTOPM MOHTUARAHK  (H P”b&
NOKPUBKUTE Ha OTOeNHUTEe Tella Ha KOPNyCUTe; .éy

o

o CEPNaHTUHUTE Ha OydepHUTe CBIOBE; N
o
- TP COBOEHM nomnu (paBoTHa U pe3epBHa) 23a OCHOBH Ta ,f% E

UMPKYJNaUMUA Ha TOMIOHOCUTENA BhRE BCEKM KOHTYD; \
- =aTBOpeH MeMBpaHeH pa3WUPUTENEeH CBH; rhj;gf??::hﬂq ===

-  fpennaZeHM KJanaHu paboTeH M KOHTPOJIeH; - A30P

-  KOHTPOJHO W3MepBaTesHu nNpubopu; ”'ﬁJn'mﬂz o .K¢L4?_/r.
-  cnupaTenHa U peryjupama apmaTypa U yIpaB ﬁ;uuanq Mojinw: 177 |

= MHCTanauuoHHu Tprbonpoeolu;
- KM n A =a ynpabBleHMe HAa KOHTYPUTE Ha NBPBUYHMA KpPbBD.

To3M KpBD € B3aTBOPEeH M e non HajnaraHe oT 2.5[bar] mo 3.0[bar].
MpennasHus kjnanad e HacTpoed Ha 6.0[bar]. XubpuaHuTe naHenu,
KONEKTOpUTe, pasWMPUTEIHUA CBIO, CcepneHTuHuTe Ha OydepHuTe craoBe,
TPpBEOONPOBOEUTE M OCTaHaluTe eJleMeHTM Ja Ca ¢ MUHUMANHO HOCOYCTUMO
patorTHo HanaAraHe Hagm B.0[bar].

B conapHMA KpBD UMPKYNMpa OLbPEMYEH TOMJOHOCHTEN € HMCKa TOUKa Ha
sampe3BaHe nog -30°C u cbc cepTuduxkar ue e GesBpedeH U ToOeH 3a
ynorpefa B wuHcTranaumk 3a BIB. TonnoHocuTens ce pasnpenens oOT
nofjaBamma komnexTop Hos.3 B Tpu nomMny Hos.6, Nos.7 m Hos.8 , kouTO
OCHUTYPABAT HUPKYyAalLMATa My BEBEB BCEKM OTOeNlleH KOHTYp. Clel MNOOMIUTE
TONNOHOCUTENS BBE BCEKM KOHTYP 4pe3 BepTUKANEH WpaHD ce pasnpelend
B XubpuoHuTe naHenu Ha CBOTEETHaTa bacanga OXNamnanKku
dboToOBONTAMYHNTE KIPTKM MpM KOeTo ¢e 3arpsasa. B [»Opyr BepTUKaleH
mpaHT Ha cwmaTa Gacala z3arperusa Ono 50°C TonnoHocuTen ce cubupa u

CryneHTcKko ofwexmuTre 35 Onox Ha YACT Codua -4-
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OTUBA Ha M[NOKPUBA, KBISTO CE pasApelefld N0 BAKYYMTPBOHUTE KONEKTODPU.
HenocpencTBeHO Cclell UMPpKYNIaLMOHHMTE [IOMIM Ha BCEeKM KOHTYP Cc&
MOHTHPAaHH TPUNBTHU eNeKTpOMaTHUTHU knanauu  Nos.9 KOUTO ce
YNPaBJIABAT OT TOMIMHHM JaTuMLM MOHTHMPaHM Ha M3X0Oa Ha BCAKO [10JIe.
Te3M KAanaHM HacodsBaT TONJOHOCTENsS OT [noMnara kKbeM xubpugHure
aHveny, ako ¢e s3arpaBaT WIM KbM GalnacedH WpaHr OUPEKTHO KBM
BaKyyMTpbOHMTE  KOJNeKTOpM HAa [NOKpMBAE Ha  CBOTBETHOTO TAIO OT
CBOTBETHUA KOpHyc. B konekTopuTe 3arpetuss fo 90°C TomnoHocuTen ce
cwGupa B Jpyr WpaHD KOWMTO ¢e choycka B @ abodaTHOTO Ha CBOTBETHUA
KOpnyc, KbIETO TpMUTe Kphra oT ce cwbupaT B obwW Bpbmal kKolekTop. OTF
KONeKTopa TOMNJOCHOCUTENA [OpeMUHaBa NOCHeNOBATENHO NOpe3 CepNeHTHHUTE
Ha BUCOKOTEMNepaTypHMA (OBPBa CepileHTHHa) M HUCKOTEeMIepaTypHUA
Bybep {BTOpPara CceprneHTUHA), KBEOeTO o©TRaBa cnbpaHaTa  TOINIMHHA
eHeprua Ha BoOaTa B TAX.

Bybepen xpmr.

OcurypAaBa CbXpaHeH¥e M UMPKYyJauMs Ha 3arpeTHA TOMJIOHOCUTEN Bona
npez OJacTUHYAT TONJCOOMeHHMK. BydepHuA KpBbI BKIOUBA:

S BoOoHuTe obeMmu Ha pBaTa Oydepa;

S NBPBEMYHATAa CTpaHa Ha NJacTMHYAT TOMJIooOMEeHHUK;

= LUPpKYlauMoHHa noMneHa Tpyn;

= TonnoobMeHHMK =a 3aTonmnaHe Ha BI'B ot TEL (cwuecreyBam);
= TOnnoobMeHHUK 3a oTonjneHuMe orT TEL (cwmecTsyBam);

= MHCTANaLUMOHHK TpBOOOPOBOOM;

= KNI 1 A 3a ynpaBleHUe Ha BTOPMYHMUA KPBI' M CHMHXPOHM3aUMATA
MY C MOBPBUYHMA KPBT.

3arpATaTa BOKAa OT TOPHMA Kpal Ha BuUcokoTeMneparypHusa Oygep, cC

noMoWTa Ha UMpKRYyINauuoHHa nomna [Dos.l8 ce nonama B NBPBUYHUA KPBI Ha
NAacTUHYAT TonjJoobMeHHUK [os. 19, kBIeTO OTIaiBa Tonnoeaeprmﬂma cH.

oLy TOnnoo6MeHHHUKA BoxaTa ce BpBlla B nggnun Kpa Ha
HUCKOTeMnepaTypHuAa Oybdep, KBOETO Cpema Bz?pawa —cepnéﬁmm 1a  Ha
conapHuA KpPBT U OTHOBO Ceé BarpaBa Lo okio 60° a or rophma—y-aﬁ Ha

To3u Oydep BomATAa cCe NOJaBa B NOJHUA  KPan q;ﬁamcoxbweMgF%q
6ybep, KBIETO Ccpella NEpPBaTa cepneHTMHa' ce,s&ppﬁaaanowgq;
Tosu KpbI' € SaTEOpeH U € nol HalAra @an' / -3J ;a"
MpennasHusa KNarnaH e HacTpoeH Ha 6.0{bar\ ~Eeu 52 HeHTH Tpnﬁaa
Ea ca ¢ MMHMMAJIHO BONYyCTHUMO paBoTHO HalATD ; =

Kpsr ovronnenmne u EBEI'B.

Ocnrypﬂaa UMPKYJaUKMA Ha Tonlna Boa 3Ia OTOoNNeHue U GurToBa ropea
BOOA .

= Mopaeam konexTop OM u BI'B;
= OTonnuTesnHa MHCTanalMa Ha Kopnyca;
= Bpeuwam konexTcp OM m BI'B;

= KpaH TpHUMBTEH CMECHUTEJNIeH C €

CTPOHEKCH:P R L

- MMoMria oTonyeHne; .

E3ABUCUM CTe m ‘lEhhA,qg
-  Towumna BTB; w, 2
-  Boitnep BI'B; axg (2 "dq-......... 1

= NnacruHuaT TonnoobMeHHUr TE #4T%U4c2m.ﬂwmmg

B TO3M KpBD LMPKYJAMpa TOMIOHOCHTEN BOIa, KOWTO ¢ sarpiaa fio 90°C
BBE BTOPUMUYUHMA KpbI Ha TorulocoBbMeHHMk Hos.19. OT ToRnoobMeHHMKA
BOOaTa OTMBA B [noJaBaumsa konekrop Hos.21, a oT Hero ce nOojasa B
OTONJMTEeNnHaTa uHCTanaumna Ha CBOTBETHUSA Kopnyc rnocpencTEBOM
UMpKYyJlauMoHHa fnomMna Mos.24 c Temneparypa 65 rpanyc. Illpen nomnara e
MOHTUpaH TPUNBTEH CMecuTesreH KpaH cbC en 3anBuxsaHe [los.23, KOATO
ce ynNpaBlABa OT TepMOoOaTHMK MOHTMpaH Ha Tpbbonposofa cien noMmnaTa.
Tolt cMecBa N[oJaBawlaTa BoJa € HacT OT BpeUallaTa UM 0O TOSUM HaudMH
nonoidepka 3ajaleHaTa TemlepaTypa B MHcTanauuaTta. OT noxasamma
KOJIEKTOP € UMpKyJNauuoHHa nouna Ho®.25 ce [oJara TONIOHOCUTEN KEM
cepneHTHUHaTa Ha Oojtinepa [es.26 3a =2arpsBaHe Ha BOoJaTa B Hero OO

CrymeHTcko ofumesuTHe 35 Gnok Ha YACT Codus =-5-



T TCC14_02

BsanajeHaTtTa TeMmnepaTypa. [lpM JocTMTaHe Ha Ta3M TeMmnepaTypa TepMOCTaT
coupa noMnaTra, a Opu [agjaHe Ha TemnepaTypa B 2 Ooljlepa CBlMA
TEpMOCTaT BKJIKWYBa NoMTaTa. KpbIeT ce 3aTBaps Npe3 BpLUlaliMA KOJMeKTOp
Mos.22 oT Herc TOMJOHOCHMTEJHA OTHBA BBE BTOPUMYHUA KPBI' Ma
TonnooBMeHHMKa. Koraro B Oydepa HAMa BoOa C [OOCTATBYHO BUCOKA
TeMnepaTypa, OOCPeICTBOM EeNeKTPOMaTHUTHM KJanaHM BoJaTa Cce HacodBa
KBM TonlNooOMeHHUK [los.27, B koiiTo ce sarpsasa oT TEN.

To3M KpBI @ 3aTBopeH U e nog HansaraHe oT 2.5[bar]l nmo 3.0[bar].
lipennasHuA KJjanaH e HacTpoeH Ha 6.0[bar]. Bcuukyu KOMNOHeHTH TpAbBa
La ca C MMHMMANHO IOonycTuMo paborTHo HamnaraHe xHapn 8.0[bar].

Kper BHUCOKOTeMOepaTypHa TepMOMNOMIa.

CcurypsBa nNoBMIlaBaHe TeMnepaTypaTa Ha BogaTa 34 CTONNeHMe u EBI'B
Apez MexIMHMTe ce30HM. OcuDypABa OXNaxOaHe HUcKaTa CcTpaHa Ha
HUCKOTEeMIIepaTypHMA DeHepaTop =& TOK UM TONNOHOCHTEeNnA KEM COJNIapHUTe
noneta. CecTOM ce OT:

= BucokoTeMnepaTypHa TepMofloMna BoJa-BoHa;
= [loMneHa rpyna U3NapuUTeNeH KpBT;

S [loMneHa Tpyna KOHIOEH3ATOpPEeH KpP®I;

= BBHUIHG TARGC;

= TpwrGonpoBOIN .
Tosu KpBD & CBCTaBeH OT [ABa KOHTypa. B nepBEMA  KOHTYD
TONAOHOCUTENA BOIa LMpKyIupa Ipe3 OXJaguTeldNd (ManapuTens) Ha

TepMonoMnaTa los.28 nocpencrTeoM noMmrneHa rpyna os.29, oxnaxma ce Lo
10°C, cmem xoeTo nNpeMuHaBa MNOpes HUCKaTa cTpaHa Ha HTI Hos.32,
KBOETO IOBMImARa TeMmnepaTyparta cu o 20°C cnenl koeTo NpeMuHaBa Ipes
TonnooOMeHHuKk-2 Hos.5 KBOETO OXJaxma TOHHOHOCMTeng//6ﬁMBam K'EM
coJlapHUTe rioneta, oT TaMm npeMmuHaBa npe=z BBHIIHOTO TAJO
{TonnoofBMeHHMK BB3OyX-Boda) Hos.31 MoHTUpPEHO Ha,ﬁnoxpmsa KbHEETO
noeMwaBa TeMmneparypara cu no 30°C, cmen koero CE(%aTBapH/KGHTy B
oxaguTensa KBASTO OTHaBa TOMNNOEHEPIUATa CUq Hpemmnasaﬂéﬁ@z’rpea
TonaoobMeHHUK-2 Ce KOHTpoaupa OT TPUOBTEH enexwpomarnmweg‘;n naH B
3aBMCUMOCT OT TEeMnepaTypHaTa pasnuka Ha [Bara Tonneapcm@eﬁﬁ. Koraro
TA e [ONOXMTeJiHa B IIoJ3a Ha TOMJIOHOCUTELA KEM ﬂgnaphnme noneTra
KJIanaHa ce oTBapA =3a 0Oa To oxXjgaxpja. TepMoreMilaTa. NpeHacAa Tasy
TONJICEHEPTHA OT MUINAPUTENA KBM KOHIEHSATOP {Ip 'xonneﬂsamopa, c
noMomTa Ha nomexa rpyna [Hos.30, uupxynupa WH KOHTYP, B KOHTO
TOMJOHOCHUTENA BOoOa MABA OT HUCKOTeMIepaTypH bydep, 3arpAsa ce
OTHeMalnkru fipeHeceHaTa TONJoeHepIKUA M ce Bp&hLA BBLE
BUMCOKOTeMnepaTypuma Oydep. I[o Tosum HauuH ce nojgobpasa paboTaTa Ha
HTT u comeepeMeHHO <& ONON3O0TBOPABA OTNajgHaTa TONNMHHA eHepruA. A

MepBUA oXNaXOawMAT KOHTYP € OTIejleH, 3aTBOPeH U € Nol HanAraHe
or 2.5[bar] mo 3.0[bar]. lpeariazsmsa kinanaH e HacTpoeH Ha 6.0[bar].
BCcuMYKM KOMIIOHEHTM TpAGBa Oa Ca C MMHMMaJlHO OonycTuMmo paboTH
HanaraHe Hapg 8.0 [bar]. v)ﬂh =3

Kper uMcxoTeMneparypeH IeHepaTop Ha ejgekrTpoeHeprus (HTT) . i ~a_fggﬁ

To3u KpPBT OCUIYPABa HeobXxOoAMMOTO 3arpfABaHe Ha eJHaTa crpauﬁhﬂ{f;;
oxJlaxkpgaHe Ha Opyrara cTpaHa Ha HTI'. Tolfi BrabYBa: mTﬁEmnEﬂKMﬂpﬂ
nuoq

= HuckoTeMmnepaTypeH IeHepaToOp; HEaﬁlng.M CTPOWTENEN HAjJ30P

= lloMneHa rpyna Bucoka cTpaHa Ha HTT; AABEPABAM
[TTI— m‘/{ ,{2_ J |_

- Ima TPUO'LTHM CMECHUTENHM KpaHa ¢ enl. sah:§%§% e
S TpubonpoBoin. wch Nognuec: .

M Toz=M Kp®BI e CBhCTaeeH OT JBa KOHTYpa: [NOATpABaWl] M oxXjaxjai. |
Oxnaxpammsa KpeD € dYacT OT OoXnaxkfgalMAa KOHTYP Ha TepMmonomnara. UYpes
TPUOBTHUA eJekTpoMarTHuTeH BeHTun [os.35 crasa nomaBaHe MM CcCNMpaHe
Ha oxJlaxjaHeTo Ha HUCKoOTeMnepaTypHaTa cTpada Ha HTI'. HupkynaumATa B
NOATPABANKUA KOHTYP Ce& OCHUecCTBABEa O©OT UMPKyNalMoHHa nomna [es.33.
TOMJIOHOCHUTENA uABA OT TDOPHUA Kpal Ha BHCOKOTeMIepaTypHuAa OGydep,
npeMuHarBa npes TonnoobMeHHMKa Ha HTT u ce BpBlla B HOJMHMA KpaW Ha
cemma Oybep. lipen TonnoobMmMeHHMKa, N0 OBTA Ha TONINOHOCUTENA €
MOHTMPaH TPUOBTEH CMECUTEJeH BeHTMN ¢ ejexkTposaneuxeaHe [Hos.34,

CTymeHTCke ofuexuTve 35 OHnoxk Ha YACT Coduma -6-
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Mognoxsu nnoun (NeHobeToH 350x150x80 )
Ke. Tpufa S0x30e2 (npothun Hocety )
Ka. Tpua 50x30x2 (onopa npeaua L=0.2m - 1176p)
Ke. Tpuba S0xA0x2 (onopa saps+a L=1.0m - 1176p.)
{liuHa 70x5 L=23.40m (70x100x5mm - 2346p.)
UlnHa 25x5 L=31.45m (25x40x5um - 7406p.)

ﬂna Mo Hunea'rypeu reHepatop c MoWHOCT 10kW
TpaxchopMipaly TONNMHHA EHEPTUA B ENEKTPUNEcKa, © MUHUMANHZ SX0AALE MOWHOCT

140kWt 1 KIM7% npu ocurypexa TemMnepatypHa pasnuka 65 maayca®

JlocTaBKa K MOHTEXK HA PeBEPCHEBEH TEPMOTIOMNEH arperaT BoAa-B0Aa ¢ MOLHOCT 38

aTonneHue K oxnaxaane S0kWt

Aocraeka Ha PACAAHN XUEPWUAHW NAMENW ¢ pasmepu 150X120 eM™, chabpatyn

(POTOBONTAUYESH NMLILH ENEMEHT OT NCNMKPUCTENHN (HOTOBCATAMNHI KNETKN C
TAMVHUDAHO AOKNATUA 1 nuumanua MOLLHOCT 1 g‘a aTa®, 3an KOATO € MOHTWPaH

TOMNOOGMEHHUK * 1 TONNOKU3oNALMA.

BoCTaska 1 MOHTAX HA HOCEILA KOHCTPYKLMA OT NOLWHKOBAHW NROMINYA U

OXOMNNEXTOBKY 38 MOHTEM Ha xGpuaHKTE NaHenu cnopeg Aetaina

BryymTpuben conapeH xonextop 30 6p. Tpulu L=1800;
BryymrpnGen conapen xonextop 20 6p. tpelv L=1800;
Mexasa p-xa HOK 3/4"

D=60; d=47: KanextopHa KyTur -AL
D=60; d=47; KanéxtopHa xyTus -AL

Liupxynaunonna nomna: Q=5.5 m¥h; H=15.5m H,0; P=1,6 kW/3~400V/50Hz; T=120 °C {Maxc.

140 *C}); F - DN4O/PN10

Liuprynawumonna noMna; Q=2.84 m*; H=3 65m H;0; P1 : 80 go 140 W/3~230V/50HZ; F -

DN40/PN10

N npodan UPN 200x75 BAC EN 10279, 5235 JR
@naxey npas DN40 PN10

Dnaduos BbaspaTeH kanad DN 40 PN4D

TPUITLTEH paaNpefanuTeries BEHTAN C AWH BXOA W 433 waxoaa, DN40/PN1E,

PatioTHa Temnepatypa 120°C (xpamxorpaiina 140°C)

Pealosa Bpu3ka 32 perynaTtop/sagewxaeaco yerpodcres: M30x 1,5

kvs-cTofioeT: 9,50[m>Mh)
3 X BbHIWHE p238a C XONSHNDOBH rafkK

EnexTpu4ecKa 3aiBioKkKka 33 TPUTLTEH BEHTUA C KDHTRpaNep, 230V ac

28

MarkeT BaHTURW € UPEXTHO YNPaBREHNE, HOPMANHD 3aTteoped DN40D (1 1/27); Rebut, 30 mamh;

PaGoTro Hansrade 16 bar

PaboTeH guanalod Ha Hanarasero: 0 - 10 bar
24V DC (cranpapTtio)}

PaGotin chmyman: Boaa

MemBparnet paslWwHpHTENSH Ch xaTo 100n.

MaHOMETED paguanHe cabpasake 1/4° @63, 0-10bar, Kn.1.6

Kpan-GyToH ¢ hvnTop 33 MBHOMETBLP M, 12 Gapa 1/4"
NpagnaseH knanax MHC 3/4"-1%, 6 bar

Bythepen cnl eTned-rnuxkan 501,

Momna pruKa AoNkNBaHe Ha cweTemara

BythepeH cwa Baphmanes ¢ wsanatwa 2000 n.
CnoeH NNacTMHYaT TOMNOOSMEHHNK

Obwa orgageHa MowWHocT: 45kW

®nywp mupsuieH kpbr 50% eTuned mwkon B0/40°C
CunpomaneHue B MhpaudeH kpur: 2.0kPa

amywx m'npmeu prr soga 30/70°C

Cu bl

Llomanl %} Mom'axc Ha Tpur.baseu ¢n'rnaomauqeu uuseprop [ DC Mou.mocr 30 kW H
KA MuHumMym 968%*

BocTtaska n morTax Ha Kaben CBT 5x6 mm?
Docraska u moHTax Ha PVC kaben-kanan 70X30mm

AocTaska W MOHTK Ha rotbpupaxa TpbO2 ¥ OKOMNNEXTOBKK 38 BbHLLIEH MOHTAK

Nocraexa » MOHTEK Ka MNasHo Tabno ¢ npexLcaa:

JocTaska ¥ MOHTEK Ha MABEH JBYNOCOYEH enexTpoMep

Rocraska U MOHTEDK Ha KoHeKTopK

prﬁa CuB1 5:1 0 mp.na
Tpuba Cu@18x1,0 TBBpAA
Tpeba Cu@22x1,0 TBLpAA
Tpoba Cu@28x1,5 TBbpaa
Tpuba Cu@asx1,5 Teepaa
TpwBa Cu@42x1,5 Teupaa
Tpwula Cu@54x2,0 Tespaa
Konnro Abro 54
KonsKo gAwnro 42
Konano Awnro 35
Kanano gwnro 28

focraska uMorn'ax Ha DC Kaﬁen 3 unnapuu auenu 1x4 mmz

Hanpexenue: 220V AC,
Gp.
6p

6p

op
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LUa#ba npymeaiHa 8

Kanano gwnro 22

KonsHo gwaro 18

Konsno Awaro 15

TpoHKK HamanuTen megeH 22X15x22
Tpofiuk HamanuTen megeH 22X15X28
Tpo#Hnk HaManuTen MeaeH 15X28X28
TpoiHuk HamanuTen megeH 15X35X28
TpoitHuk HamanuTen mageH 35X15X35
TpoAHux HaMANKTEN Meger 35X15X42
Tpofinux HamanuTen megeH 35X54X35
Tpoiuux Hamanuten meaen 42X18X42
TpoitHux HamanuTen megeH 42X28X54
Tpoiuux HamanuTen menex 54X15X54
TpoiiHux HasanuTen meaen 54X22X54
TpoHKk MeaeH 54

Tpoiinux Hamanuten meger 15X15X18
TpoRHux HamanuTen Meges 22X15X18
TpoiHux Hamanuten megex 28X15X28
Tpoiinuk HamanuTen megen 28X18X35
TpoiHuk MeaeH 28

TpoitHuK HamanuTen meaeq 35X42028
TpoAHKK HaManuTen meqes 42X15X42
TpoitHUK HamanuTen Meaer 42X15X54 -
TpoRHKK HaManuTen meaex 15X54X54
Mpexop, muxon CU28 - R1*

Mpexag mwxas CU22 - RY”

Npexnyg abxom CU18 - R1”

Mpexon suxan CU1S5 - R1”

Mpexop wencm CU1S - G1/2°

Crofia © rymed npseTeH K wihumea 172"
Cxolia ¢ ryMeH NpbCTeH K wnunka 5/8"
Crolia ¢ rymeH nNpseTed B wnknd /4™
Croba ¢ ryMeH NPbeTeH | Wwnunka 1"
Crof5a © ryMeH NpbeTer W wnwnka 1 1/4"
Crofia ¢ rymMeH NPLCTeH W ununka 3 1/2*
Crofia c ryMeH npLCTeH W Wnunka 2°
LioGeny sa Tyxna 8x120

Tp6. waon. muH. sara ALF 15/50

Tp6. usan. Mud. ara ALF 18/50

Tp6E. waon, mun, BaTa ALF 22/50

TpG. H30on. MuH. sara ALF 28/50

Tp6. naon. MuH, Bata ALF 35/50

Tp6. w3on. MuH. sara ALF 42/50

Tp6. uson. muH. Bata ALF 54/50

Toba CTid48,3x3,7

Konsno @48,3x3,7

TpoiHuk 248,3x3,7 -

Bamaanaaannaon

g.umm.-........;....;u......-.-
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6p
Kpan cthepudeH ¢ xoneHasp 1° Op.
Kpan cibepwias M1 12 Gp
Kpan chepuyen #OK 1 1/2° Gp
Xonexgsp hpas nouunxosad M 1 Gp.
XaneHasp npab nouuHxosan MM 11/2" Gp
Xonenaop npas nouuHraeaH MIC 2¢ Gp
YonesanLp npas nousHkoeaH 2 6p
Hunien gaoen npaxoge 11/2°-2" 6p
DUNTLP BOAEH 2° 6p
DrnTLp BOAEH 1" op
BrappareH knanax npysmrHes 17 op

6p

6p

Anprn GonTose M10*100
Bon MBx45

Fafra M8

Lan8a nognoxria 8

gegegfis
i

ST

TabnoTan JXF 408020 op. 1

KaGen CBT 5xBum’ F CTPOREKCTEP Kl PO | e 18

KaBen CBT Sxdmm’ HESABMCYM CTPOUTEREH i, s AL 25

KaGen CBT 4x2.5um" | TR e

KaGentn kananu 20/10 Nax.Ne 02;-/“—[%:3 e '4.4“' /{QI A 1{: 25 \'.
=M. ﬁa_x_w__.e B oyflonnue:
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6 KaGennw ofGysim HKMLLY 2.5/5 Op. 40
7 Tepmocsusaes wnayx ®3,2/1,8MMm - 1M : 6p. 3
8 Tepwmocsueaem wnayx ©2,4/1,2um - 1m op. 3
8 Ulyuep' Gp. 3
10 Whyep H Gp. 2
11 Tunon SnE0PDA0 thimm - 0.25xr. &p. 1
12 3asemuTenHa WwuHa M, 22
P fon . -y '_'.I"_: iy : .'_.l = "q,.-._.__.. _.._.....-___......_.....'.. ._.4.....-1J R ] '.- ' .. .- -. e E

1 Teuex vedinoH Gp. 4
2 TegnoHosa nexta 6p. 8
3 Kanwya Gp. 2
4  AnymuHuena newTa sanensawa Scm./ 45m. Gp. 5
5 Menaso-chocthopen npunolt 7% ir. 1
8 ®mocaa cnoasake F-SH1 . 2
7 Kuenopop M3 12
8 Austuned M3 12
g [iponan Gytan K. ao
10 Enextpogu Gaaudnu s ap
11 AHTMropo3suoHeH rpyHg Me-07 kytar 1,0k Sp. 16
12 Anxuana Gor Sana xymus 0,850i. Gp 16
13 Yemm 33 oA Gp 8

Gp. 8

14 Paspegwren

c 26810, LCD, RS485, TCPAP Gp.

1 Kontpaner

2
2 PamwnputeneH mMogyn ¢ 16Al &p. 1
3 Perynavop Ha 06opoTv 33 MoHOha3eH BBuraTen Gp. 2
4 BuHuweH Temneparyped cexsop, PT1000, IP 65 6p. 8
5 TemnepaTypeH Samiuk 3a B0AAa, NOTONAEM, KOMRNEKT C MecHHrosa mnsa, 100mm, P11000 6p. 14
Wamepsartenad TRAHCAICED 32 HANATaKe, AuanaoH 0...5 bar, uaxag 0-10 V, Temnepatypa Ha
6 cpepara -15...+800C Gp. 2
7 [locrasxa n aceMBNMPaHE HA cuITDBA W onepameHo Talino TA1 Gp. 1
B WarpaixgaHe Ha kabenHa mpexa ¢ LIYCY 2ex0.5 N 750
8 Warpangane Ha kabensa mpexa ¢ CBT 5x1,5 M. 50
10 Teupaa enexTPOMOHTaNXHA TpBGa (20, KOMANEKT C HATHHM W KDEReK '8} 100
11 Metansa cxkapa 100/40MM, XOMNNEKT C OUTHHIY WU KPeNemH M.N 15
12 PasknoHWTENHK KYTHK, KOMNNEKT CbC ChEANHUTENHW KNeMn AC 12np 6p. 25
13 Conpasane Ha 3axpansaty kaben go 56p ¥na i caverue A0 1,5MM2 KbM ChOpbXEHHe Gp. 15
16 MMapameTpusauun u HACTPOAKA HA KOHTPONED kT 1
17 MaroTesHe Ha NPUHLMNHA 1 YHKLMOHANHW CXeMi, kabeneH xypHan KT 1
18 Warpaxgaxe Ha ONepaTtopcKi WHTBPERCHH BKpaHK C AKHAMWYHA BU3Yanu3alua Gp.
19 WaroTeaHe Ha NPUNoNHK NOMMYECIn anfopuTMu 3a [0 Touxa Gp. 18
Hmpaﬂawue w*xmanwa o~ < —
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PABIEJI 2: M3UNCIUTEJHA 3AMUCKA.

WsuncnuresiHaTa 3anMcka e pasgeJsiceHa Ha OBe 4YacTH:

lipunoxeHuel - B Hero ce onpenessa TOMMHHUTE pasxodM U NPpUXOOUTE Ha
TONNOEHEPTUA OT CIBHLUETO, KAaKTO UM eJIEKTDOSHepTMA OT GOoTo BOMATAUKA.

MpunoxeHue?2
UHCTaNauusa .

b1 T - TMpoekTaHT : {5:#55"-?£¢ﬂ:

— B HEro Cce onpeiedAT NapaMeTpuTe Ha TOINO CcHabauTenHaTa
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Mpunoxexue: 1

EHEPTHMEH EAJAHC
I. TONJNOEHEPIHUA
1. BpyTHa noTrpefHa eHeprus Sa OTONNABAaHe M TOMNa BOxXAa:

BpyTHaTa norTpefHa eHeprMA Sa UANaTa crpala e M34YKcieHa C noMomTa
Ha JuUeH3MpaH cobpTyepeH nporpamed naxkeT "D Work new" Ha Illpod. Ip.
CraHko llrpakorR, OpM CA€OHUTE XAPaKTEePUCTUKU

<<« KIWMATHWUUYUHUMU OTAHHIHU 3 A

OBEKTA: >

KnvMaTuuHa 30Ha 7
SMMHa M3YMCIAUTeNHa TeMIepaTypa: -16
JiaTna u3IYMCAMTEeNHa TeMmnepaTypa: 33
CKOpOCT Ha BATEPA: 3.7
DeHrpanycu / 6poit OTOMNMUTENHM LHU 2900/190
<<« O AHHMHU 3A CDPAODATHA >>
OBua oTonnAeMa Inol [m2] 7922.1
06w oronnAeM obem Ha crpalaTa [m3] 22658.0
06w oxnaxpgaeMm obeM Ha crpanara [m3) 0.0
06w GpyTeH oBeM Ha crpajaTra [m3] 26821.7
Ofuwa niou BBHWHKM CTE&HM Ha crpajaTa [m2] 6427.8
OBmma nnom XHU CTeHU [m2] 2305.7
OBwa nnow 03 u KU cTeHu [m2] 0.0
C6mwa nnow 3ananm - M3TOK CTEHU [m21] 3301.3
O6mwa nnow CeBep, C3 u CU cTeHHU [m2] 820.8
QOfwa nnow BBHIUHU [OKPUBH fm2] 0.0
OBma niou epkepH m2] 0.0
OBma Mol CTeHM, IpaHudemy CbC 3eMa [m2] 0.0
Obmwa mnJow CTeHM, TpaHMuemy C HeoTomjaaeMmMu [m2] : 4883.4
Ofma nJow KKHY JDoPpaMHm m2] 216.2
OBmwa nnomw 03 u OM norpamm [m2] 0.0
OBwa nnom 3anag - M3Tok OoTrpaMu {m2] 784.4
Otwa nnow CemBep, C3 u CH gorpama [m2] 92.4
0
EPYTHA TOTPEEHA EHEPTUA 32 OTCOIJIABAHE U TOINA BOIA
T —_ — ———e —— —_ -
I | BpyTHa eHeprus | BpyTHa eHeprusa | BpyTHa eHeprusa |
I Mecey | za oTnneHue | 3a oxnaxgaHe { 3a Tonna Boma |
I I [kWh/month] | KWh/month] | [KWh/month] |
1 ———m———e — = — -
I 1 | 29590, 3 | 0.0 | 40791,1 |
I 2 | 21176,9 | 0.0 | 36843,5 _—T
I 3| 12776,2 : 0.0 | 40791, 1,.—;@\‘“
I 4 | 4376, 9 I 0.0 [ 39475, Ef“ |
I 5 0,0 | 0.0 | 40791, 1' ‘|,|<°
T 6 | 0.0 | ]-_O # }TFO“EKCHE?TKL.luag 4715, 2 §(O;: I/’L‘__J'
I 7 0.0 | tfe%m"cu';ﬁrzfﬂ‘;ﬁEiﬁ*ﬂf 35 S L i
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MNpunoxeHue: 1

I 8 [ 0.0 I 0.0 | 40791,1 I
I 9 I 0.0 | 0.0 | 35475,2 !
I 10 I 2573,0 I 0.0 | 40791,1 J
I 11 i 15355,0 | 0.0 | 39475, 2 |
I 12 | 30766,9 I 0.0 | 40791,1 |
e e e e E e, e — e —— - — —
I QBmo | 116615,1 ! 0.0 | 480283, 0 I
CYMAPHA EPYTHA NOTPEEHA EHEPTHMA 3A CTPAOATA [KWh] : 596898,1

MzuucneHMATa ca HaNpaBeH, KaTo B NporpaMaTa ca 3ajIOXeHM NapaMeTpH
Ha orpaxiauMTe eJeMeHTHM CBIJIACHO apXMTeKTYPHOTO NpelNoXeHHKEe.

2., TonmuuHAa eHeprus OoT dacagHuTe XMEPUOHM NaHes.

CBIMIaCHO apXMTeKTYPHOTO fNpelfokeHMe ce lpABeMixna Ha M3TOYHATA,
OEMaTa X 3anafHaTa dacamu ma GbpmaT MOHTHUpaHM xXubpuiHu PVT nadenu 3a
nobuBaHe Ha TOK M TONNOEHEPTUA OT CJHLHYEBa eHepIuA.

2.1. EdbexTuBHa ol Ha XUBPUEHMTe naHenu no dacanm e;

S 453, 60 m? HUarouHa ¢acana
S, 162,00 m? IOxHa dacama
S 221,00 m? SanagHa tdacana

2.2. KII Ha pa3JnuuHU BUOOBE KOJeKTOPU

3a onpenensaHe koeduumueHTa Ha npeobpazypadHe CABHYSBATA pafuMalua B
TONNMHHA E€HepIMa e MINoN3BaM JuarpaMma [NocTpoeHa Ha 0Oasa peanHu
samepBaHuA. Tosm koebmuueH & B NpaKa 3a8BMCHUMOCT OT TeMIepaTypaTa Ha
TONJMOHCCHUTEIISA .

KM/, Ha pasnuyHuTe Buaoe
TP s $CRMEULY CNMbHYEBW KOSeKTOpU

100%
N

80;
T BAKYYM TPLEEH KONEKTOP
M

40 <
AECOPSEP\\ \
20
\\ nnc>c1=|x Konr-:irrok

n
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2.3. OnpegjesifHe Ha KOJIKWYECTBOTO CHBHYERA pagMauus M AoaydYeHaTa
TOINOSHEPTHUA.

KoMMuecTBOTO CHLHYeBa pafMauMsa nonagHala BbpXy XubpuOoHUTe NaHenn
ce onpenefid c NoMoma Ha TabiMLUU OT eBpONefcKUA caifr
http://re.jrc.ec.europa.eu/pvgis/apps4/pvest.php lpu 3anaBaHe Ha
BXOOAWM HaHHM =a OpPUEeHTauUATa ca 3alioKeHuM DaHHuTe 3a dacaldure.

2.3.1.CneHuYeBa paIuMalua nonagHana Ha KWsarToudaTa bacama u
nojgydeHaTa TOIIINMHHAa eHepTruAa

MecTononoxeHme: 42°38'27" North, 23°20'10"
East, Elevation: 634 m a.s.l.,

3a onpenenifsHe Ha CABRHUEBATAa pajuauua ce
M3nol3ea BGasa DadHHM: PVGIS-CMSAF

Pasnonoxenue: Hawxnou=74°, Opuenraumua=-90°
(MsToxk)
Mecers Hy H, Hs
kWh/month
Jan 3L aLs] 3575/ 6477,41
Feb 1,58 44,6 80952,22
Mar 2,59 80,2 14551,49
Apr 3,04 81,1 16529,18
May 3,51 109 19776, 96
Jun 4,03 121 21954, 24
Jul 4,18 130 23587,20
Aug 3,99 124 22498, 56
Sep 3,02 80,7 16456, 61
Oct 2,24 69,5 12610,08
Nowv 1,42 42,5 7711,20
Dec 1,01 31,2 5660, 93
Yearly 2,14] 65,20
Total for 782,00 175906,08
year

H,: CpepHa OHeBHa cyMa OT InofanHOTo
ofbmruBaHe Ha KBafpaTeH MeTbp, HOOAYHeHM OT

MOOYIIMTEe Ha OaleHa cHuCTeMa (kWh/mz)

H,: CpegHa MeceuHa cyMa Ha rJo0amnHoTO
oBNeUuBaHe Ha KBaOpaTeH MeThp, MNONYUeHM OT

MOOYNKMTe Ha HDageHa CUcTeMa (kWh/mz)

Hs: Meceuda cymMa Ha TOIIOEHepIMa, [ojyueHa
OT MOOyIuTe Ha pameHa cucrema (kWh/month)

Hy = Hp*S, ™I

_.cr_. e s .
Hmpoﬂsxcntpmu‘n-on uog

BUCHM CTPOUTEREH HApaa-
R Ty i i i
CryaeHTcxko obwexutne 35 Bnok Ha YACT - Codnd Max Ne gz;AmqfﬁﬂEPﬁﬂm

k4si%#£%\H‘;:11’7 e
N. pe\wﬂaﬁ Aonmue: . ”
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2.3.2.CnepHyeBa palyauusa nonajHana Ha OxHaTa dacama ¥ NONydeHAaTa

TONJIMHHA eHepTuA

MecTolonoxeHUe &
East, Elevation:

42°38'27" North,
634 m a.s.l.,

23°20'10"

3a ocnpenendHe Ha CHABHY£RaATa paiyayuAa ce

uzrnon3sa HGaza HaHHU:

PVGIS-CMSAF

Pasnonoxenne: Haxmon=74°, Opuenraunus=0°
(Dr)
Month Hy H, B,
kWh/month
Jan 2,32 71,80 4652, 64
Feb 2,84 79,50 5151,60
Mar 3,82 119,00 7711,20
Apr 3,59 108,00 6998, 40
May 3,53 109,00 7063,20
Jun 3,61 108,00 6998, 40
Jul 3,97 123,00 7970, 40
Bug 4,41 137,00 B877,60
Sep 4,27 128,00 8294,40
Oct 4,06 126,00 81le4,80
Nowv 3,08 92,30 5981,04
Dec 2,18 67,70 4386, 96
yearly 3,07 93,30
average
R et 1120,00| 82250,64
year

Hy: CpepHa OHeBHa cyMma oOT TofamHOTO

obnpuBade Ha KBagpaTeH MeTwp;

nonydeHy oT

MOOYNUTE Ha OaJeHa cucTeMma (kWh/m%

H.: CpenHa MeceuHa cyma Ha raobasHoTo

oBIrpUBaHE Ha KBadpaTeH MeTHP,

fIoNy4YeHU OT

MOOYIUTE Ha DageHa CUcTeMa (kWh/mz)

iHs: MeceuHa cyMa Ha TOIIOeHepIusa, [HoNy4YeHa
lom MomynMme Ha HageHa cucTeMa (kWh/month)

H, = Hy*S, *I]

2.3.3.CneHueBa paluaumMsa nonagHana Ha 3anagHara dbacapma u
MoJIydeHATa TOMNIMHHE eHepTHUA

MecTononoxeHue: 42°38727" North, 23°20'10" Cﬂ“ﬂﬂmn&dhmnmnoqu
East, Elevation: 634 m a.s.l.,

3a onpepelAHe Ha ClBHYeBaTa paluauua C
usnonsea Gasa panHM: PVGIS-CMSAF
Pasnonoxenue: Haxnou=74°, OpuenTaums=90"
(Banaxn)

Month H, |  Ha H,

CrygeHTcro obuexmutue 35 6nok Ha YACT - Cothun

HESABHCKM CTPOWTENEN HAR30p
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o 1,06] 32,70 2890, 68
Feb 1,57] 44,00 3889, 60
Mar 2,55 80,20 7089, 68
Apr 3,04] 91,10 5053, 24
May 3,51] 109,00 5635, 60
Jun 2,02 121,00] 10696,40
Jul 2,18| 130,00] 11492,00
Aug 3,99| 124,00] 10961,60
Sep 3,02 90,70 8017, 88
et 2,21 68,50 %055, 40
Nov 1,35] 40,40 3571, 36
Dec 0,92] 28,60 2528, 24
zearly 2,30 70,10

average

LA S 8a1,00| 84881,68
year

H,;: CpenHa OHeBHa cyMma oT IoGanHoTo
ofnbuBaHe Ha KBagpaTeH MeTBR, NOAYYEeHMU OT
MOOYJAMTE Ha OajeHa CcuUcTeMa (kWh/mﬂ

H,: CpemHa MeceudHa cyMa Ha rnobanHoTo
obneuBaHe Ha KBaIpaTeH MeTbp, NOJYYeHM OT
MOOYNMTE Ha »JafgeHa cucTeMa (kWh/mz)

fHs: Meceuma CyMa Ha TOoRJIoeHEepTHaA, NolydeHa
‘om MonyiamuTe Ha HnameHa cucTema (kWh/month)

Hy = Hp*S, *I]

3. TonauuHa eHepI'Us OT BaKYyMTDEOHMTE KONEKTODM.

CBrJIaCHO APXUTEKTYPHOTO NpelfokxeHWe Ce NPAEBeMKOA Ha NOKPUBUTE Ha
BCMUYUKM HMBa Ha ObJaT MOHTMPaHM BaKyyMTPBOHM KOJIEKTOPKM 3a LoOMBaHe
Ha TONJOEeHeprMa OT cilbHUeBa eHeprusd. Te we ObHAT OPUMEHTHMpPAHU Ha KT
C BI'bJl Ha HalkoHa 34 rpagyca.

3.1. ObBumaTa epexkTMBHA [LJION Ha BAKYYMTPBEOHNUTE KOJEKTOPHM MOHTHUPaHU
Ha NOKPUBUTE Ha crpagaTta ;

BakyymMTbBHUTE nofeTa ce CLCTOAT OT kojdekTopu ¢ 30 M KOJMEKTOpHM C
20 TpwbOu.

ebekKTHBH2 [JIOLH Ha KOJEKTOPHOTO

Fenx.=Fep*n=274,1 [mz] none
die= 47,0 mm = 0,047 m
1= 1800,0 mm = 1,8m
mZ - epexTUBHA
Ferp= 84600, 0 mm®> = 0,0846 nnow Ha efHa .

BaKYYMHa TP$QB ?

=nl1*30+n2*20= 3240,0 oTO
AR ' 5T Exnnsprﬁﬁuﬂﬂ - rj&
HESABUCUM CTPLUTERE , n).l.'!DP
CryaeHTcko obwemuTue 35 Bnok Ha YACT - Codus Q%B PSIBAM
l‘lax.N! fe.-4 neradd 424 r:t
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En,w_c Ba rlommc'




MpunoxeHue: 1
n; = 84 k-pu c 30 Tp6.
n; = 36 k-pu C 20 Tp6.

3.3.1.CnpHueBa pafMauMAa NonajgHala BBPXY KOJEKTOPUTE Ha NOKPMBE Ha
crpajaTa ¥ NonydYeHaTa TONNMHHAa €HEepTuA
Mecrononoxexue: 42°38'27" North, 23°20'10"
East, Elevation: 634 m a.s.l.,
Za onpepenAHe Ha CcAbHUeBaTa pagMaluus ce
nznonaea 6asz3a maHHu: PVGIS-CMSAF

Meceuna ChOEHUEEA PARMALMA

PVGIS OuesxuMTe Ha QBANOCPOUHMTE CPefHM MeceduHM CTORHOCTH
OnruManeH BDIBJI Ha HakjloHa e: 33 rpanyca

TooumeH meduuuT Ha obnbuBaHe nopagu 3aceHusBaHe: 0.1%

rent H, Hope| H(34) Tope| Toor| Moo Ha (34)
Jan 1480 2160 2180 591-1,3 546| 12041
Feb 2170 2890 2900 51| -0,2 444| 14467
Mar 3590 4320 4320 41 5 360| 23860
Apr 4370 4660 4660 26{ 10,1 157| 24908
May 5230 5160 5140 14} 15,3 431 28389
Jun 6020 5700 5670 9]18,7 14] 30306
Jul 6340 6160 6140 13 21 7] 33912
Aug 5740 6080 6060 241 21,3 24| 33471
Sep 4190 5000 5010 38]16,3 92| 26779
Oct 3000 4140 4160 52 11 273 22976
Nov 1860 2850 2870 60| 5,5 437] 15340
Dec 1310 2010 2020 621 0,2 548 11157
Year 3790 4270 4270 33|10,2 2945 277607

H,: OBnwuBaHeTO HAa XOPUIOHTANHA PaBHUHA (Wh/mzfday)

Hope : OBnbuBaHeTO Ha ONTUMAJHO HAKJIOHEHAa paBHMHA (Wh/nﬁ/day)
H(34) : OBnbyBaHe Ha KOJEKTOpPUTE C HakloH: 34deg. (Wh/nﬁ/day)
I pe: OnTuManeH BIBA Ha HAKJIOHA (deg.)

T,y : 24 uacaoBa cpelHO-IHEBHa TeMIepaTypa (°c)

Npp: Bpolt oTonamTenHuM OeH-Tpamycu (=)

H, (34) : CpenHo MeceuHa TonnoeHeprusa: 34deg. (kWh/month)

H, (34) = H(34)*F, 5 . *1,/1000= 277606,5009 kWh/a

B nocnepmracuwaTa Tabmuuaral 3a OanaHca Ha MOPMXOOUTE M PA3XOOUTE HAa
eHepruuTe MO MeceuM, npes suMaTa e AobaBeHa eHepIuAa OT TEHF-ﬁéraTo
CEHYEeBATa eHepTMA He & JocTaTedHa, a f1pes JATOTO Msnmmﬂaqadb-~?
TOMJIOSHEepTHUA lie ce npeobpa3yBa B TOK 4Ypes HMCKOTaMﬂepaTypa$4 s
TeMepaTop Ha EeReKTpoeHepI'usA. i '2,/L,fr

\ o ! {

ﬁfb

CTPOPEKCNEPTKOHTFLUI L. 1
HESABMCHM CTPOHTENEN il 30P

|
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Mpunoxexue: 1
II. EJIEKTPOEHEPI'MA or $OTOBOJTAMKA

1. OnpepensiHe Ha KOJIMYECTBOTO CABHYEEA paigualna U nonydexHaTa

poTOBOATANUYHA

KonudecTsoTo
ce onpegens C
http://re.jrec.
BXOOAMMY IOaHHU

eHeprusa.

CnbHYeBa panuaura rnonagHala BbpXY XubpuaHuTe MaHelu
foMowa Ha Tabiuuu OT eBPpOoNeMCKMSA CanT
ec.europa.eu/pvgis/apps4/pvest.php [Ipu 3anaBaHe Ha
3a OpMEeHTaLuMATa Ca 3aloKeHM HNaHHMTe 3a dpacamuTe.

Hpoit naHenu ;g-ﬂocm UHET
P = MolHocT kW
kW

pacana 252 0,2 50, 4
M3TOK
dacama or a0 0,2 18
¢acana 126 0,2 25,2
samnapg
obmo 468 93,6

TeXHonoI'A Ha @DTOBOJ’ITEM‘IHMTQ KNeTKM: MOHOKpMCTAaNHM, CHUIMLUMNEBHU

1.l1.CneHueBa pamuauua ronajHana Ha HsTounarTa dacapga u
eNexKTpuuecka eHepruAa

MecrononoxeHue: 42°38'27" North, 23°20'10"
East, Elevation: 634 m a.s.l.,

3a onpelefnAHe Ha clbHYeBaTa paguauusa ce
Manons3ka Hasa maHHM: PVGIS-CMSAF

Pasnonoxenne: Harnon=74°, Opuenrauus=-90°

{U=sToK)

Mecer, Ed Em (J;E;h )

Jan 0,87 26,9 1355,76

Feb 1,25 35,1 1769, 04

Mar 2,01 62,2 3134,88

Apr 2,3 69,1 3482, 64

May 2,62 81,1 4087,44

Jun 2,96 88,8 4475,52

Jul 3,08 95,4 4808,16

Aug 2,9 90 4536, 00

Sep 2,24 67,1 3381, 84

Oct 1,7 52,7 2656,08

Now 1,09 32,6 1643,04

Dec 0,717 23,7 1194, 48
Yearly 2,14] 65,20 A
[ToeEE e 782,00  36524,88|kjjh /"

E,4: CpepHa gHeBHa NpoRykuug OT 1kW
uHCcTanupaHa MmomHocT (kWh)

CtyaenTcko o6wenutue 35 Gniok Ha YACT - Co

DTPDHEKCH&PTKOHTP ‘
HESAB GTPBHTEJ'! T



MpunoxeHue: 1

E,: CpemHa MeceuHa npogykuua oT L1kW
uHcTanupaHda MowHocT (kWh)

Es: CpegHa MecedHa NpoayKUMs OT LANATa
uHcTanupaHa MouHocT (kWh)

Hg = Hp*S, *I]

1.2. CnpHuYeBa palMaumAa nonagHana Ha Kxaara dpacama ¥ noaydeHarTa
elleKTpUUecKka eHepIuA

MecTononoxenme: 42°38'27" North, 23°20'10"
East, Elevation: 634 m a.s.l.,

3a onpefdenAHe Ha CNBHYEBATa paluauusa ce
M3rnonsea BGaza pmaHHM: PVGIS-CMSAF

—ﬁm
Es
Month Ed Em (kWh)
Jan 1,87 57,90 1042, 20
Feb 2,32] 65,00 1170, 00
Mar 3,03 93,90 1690, 20
Apr 2,75 82,40 1483, 20
May 2,62| 81,30 1463, 40
Jun 2,61 78,30 1409, 40
Jul 2,87] 88,90 1600, 20
Aug 3,19] 99,00 1782, 00
Sep 3,19] 95,60 1720, 80
Oct 3,15 97,50 1755, 00
Nov 2,46 73,70 1326, 60
Dec 1,78| 55,10 991, 80
e 3,07 93,30
average
Total for 1120,00|  17434,80|xun
year

1.3.CnpHuYeBa paluauua TNonajHalna Ha Sanaguwara dacaga ¥ nojydeHarTa
eJIeKTPUUecka eHepFTUuA

MecTononoxeuune: 42°38'27" North, 23°20'10"
East, Elevation: 634 m a.s.l.,

Ba onpenenAHe Ha CABHYEBATA paguMauna ce
usnon3ea 6aza pmaHHM: PVGIS-CMSAF

[]
Wi-FT-TF.11
Es
Month Em
on Ed (kW)
Jan 0,77 23,70 597,24 ;
B

Feb 1,22 34,20 861,84¢f§/
Mar 1,98 61,40 1547, 28} = V1)
Apr 2,28 68,30 1721,15%;.'1" A
May 5, 59] —80.30]  2023,56] N+ 00 K

CTFUALEGIIEPTRGHTFOS 00} -‘x

HE3AB
CryaeHTcko obwexnutue 35 Gnok Ha YACT - C HCWM CTPOUTENEH HA3UP 8/g
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Mpunoxenue: 1

Jun 2,92 87,50 2205, 00

Jul 3,03 94, 00 2368, 80

Aug 2,86| 88,60 2232,72

Sep 2,21 66,20 1668,24

Oct 1,65 51,20 1290, 24

Nov 1,01 30,30 763,56

Dec 0,68 21,00 529,20

Yearly 2,30 70,10

average

Total for 1+ e

yoar 841,00 11?3@?7‘ e
U P AOYCTPOSCTRD"

C
OBWo KOMWUeCTBO eleKTpoeHeprua oT TpH e.xbac_a\}furn"j‘_?_}rBﬁ CE

e S .
. 2995, 20 BN | (A
Feb 3800, 88 A Ay /]
Mar 6372,36 T 6}_'["5:9_2' ------
i} :
Apr 6687, 00 T Rl
May 7574, 40
8 2 AR
Jun 089,9 /N, | AMAA A HHNENEPYTE  KHBECTHMOMOTD TAOEKTHARE
Jul B777,16 1T
E@n M4 TIPOEXTAHTONA NPAROCHOCOBHOCT
Aug 8550 ’ 7 2 v
Perncrpaumones e 03131
Sep 6770,88 Contyen: st BANNEHTHH
Oct 5701, 32 TEX TPWHC"?"‘“
Nov 3733,20 Hacu ha npoesra; DL
’ NVS;DBEPCHM Nagnne _(/k 4/
Dec 2715, 48 3 0 i AT
= k ) BAOH C BAWTHO YICTOBEPEHME 1A T 3A TERVLIATA FOVAHA |
otat Tor 71768,52 kWh
year
, "'?J
1 G i B e

[1poekranT: .f_—;—// =
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Ipagoikenne: 2

TOIUIMHHN M3YUCIIEHWA HA CIIEHYEBATA HMHCTAJALNMA

1l.TonnmMeEHa MOWEOCT HA CIBHYUEBATA HMHCTANAUMA

lle BBHaT MOHTUPaHM CJIIBHYEBM KOJSKTOPM M XMOPHMOHM MOOYAM CBIJIACHO
apXUTeKTYPUA IUJIaH =2a 3aTomjiAHe Ha BI'B. CrpapaTa Ha 35 Glok ce cbcToU
OT OBa ehHaKBM KOpNyca, BCeKM OT KOMTO € CHLCTABeH OT TpM MoOyla C
pasnuuda BMCOYMHa, KOeTo npegnonara obocoBABaHeTO Ha CNBHUEBUTE
KONeKTopM M XKUBPUIOHUTE MNaHeNu B 6 KONEKTOPMHM MoJera.
TonnMHHA MOWHOCT Ha Kopoyc 1
Qos.=Q1.1101,2+0Q; 3= 211,206 [kW]

1.1 OpasmepnBane Ha xkjioH 1.1 {(HMcko TsmO)

1.1.1 - monuera MomuocoT Ha Knom 1.1

Q1 1204 . +0, 5= 53694,0 [W] = 53,694 (kW]
Q.. , TONMHHA MOWHOCT XUOPUIHU NaHenu dacan BT
Q. n.=n, *W, =20700,0 [W] = 20,7 [kW]
n, =45,0 Bpoit xubpunHu PV-T naHenu
W, =460,0 [W]
Q, n.1.1 TONMHHA MOWHOCT Ha CONAPHOTO IoJe
Qu.n.1.1Fe k.0, W= 32994,0 [W] = 32,994 [kW]
Fe.n.x.=Ferp*n= 33,0 [m’] edeKTMBHA KOJIeKTOPHA ILJIOW
dip= 47,0mm = 0,047 m
lee= 1800,0mm = 1,8Bm
Ferp= 84600,0 yp? = 0,0846
m2 - edpeKTHMBHa IMJOW Ha
edHa BakyyMHa Tpsba
n=nl*30+n2+*20= 390,0 Opoit TpEOK Ha UANOTO AOMIe.
n, =11,0 6p. K-pu 30 Tpebu
n, =3,0 Bp. K-pu 20 TpubHU

W

2
1000,0 [W/m"] KONMMUEeCTBO CHIbHYEBA €HEepPTUA

(rivkoga)

1.1.2. OfeMeH pasSxoX Ha TOMIOHOCHMTENS B NOJaBaMaTa KEM M BpPRUANATA
oT romexTopsHo nojae 1.1 auMrMK, usGop HA noMnoa:

G=k,.F= 1319, 8 [1/h] = 0,0003666 [m°/s] oBemen pasxon
=1,3 (m’/h]= 21,996 {1/min)
K, =W/ (t,-t;}= 40,0 (1/h/m’]
W= 1000,0 [kcal/h/mz] KOJUYSCTBO CJI'bHUERa eHEepPITUA
€= 85,0 °ecC TeMrnepaTypa Ha M3IXOO KONeKTOpM
t;= 60,0 °C TeMnepaTypa Ha BXOL KOJIEKTOPH

1.1.3. HsBop ma nomMna.

3a ocurypABaHe UMPKYJIAUMATA M NpeolojiABaHe 3ar ane_s_mﬁﬁsonposonuwe
(Bux Tabimum XUIPABAMYHM 3arybu) Ha Tonouocumenfgm?ﬁmpah HpKynaLuMoKHa
[1OMI& : | | .

o T 2
CopoeHa UMPKYNaUMOHHA noMng Kﬁéﬁimmm%ﬁ%ﬁﬁﬁg p3 =
o2 AU e A2 e e

CrynenTtcko oGueskurue 35 6ok nz YACT - Codm
M Baena “‘W‘""
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IMpuaoxenue: 2

PaboreH bnymm : eTuneHraukon 50%

MakcumanedH pebur Q=8m?h;

[Ipu Hanop H=%m (H20);

PabBoTua TeMmnepaTypa: {(Makc. 140 °C) : 120 °C
PaBoTHo HanAraHe (Makc. 16 bar) : bar

En saxpaHeaHe 1~230 V, 50/60 Hz;

En momHocT 1~230 V: 12 - 310 W

Tox 1~230V: 0.13 - 1.2 A

MpuceeouHuTeNned pas3mep : DN 32/PN16

1.1.4. Imue Ha CBeTNCTC CeYeHMe Ha NojaBama M BpEIama Tpwba, IMaMersp
CKOopOoCcT:
f=G/v=0,0 [m3]= 4,888 [cm"']nmue Ha CeueHUeTo
v=0,8 [m/s] CKOPOCT Ha TOMJNOHOCUTENs
1.1.5. IuaMersp Ha nNojaBallaTa M BpHgamarTa Tpsba
d=+4.f/7 = 2,49535 cm= 24,9535 mm
MabupaM mopaBama M BpBUama cToMaHeHa Tpbwba D=35.0x1.5mm (TpwSonpoBog
l) ¢ BBTpelled OMaMeTHP:
d= 32,0 mm v=0,45606 [m/s]

1.2 OpasmMepa=saHe Ha kioH 1.2 (cpegHo TaAnNO)

1.2.1 - momnmuna MowmHocT Ha Kmom 1.2

01.1=0q 0. +0Q, o= 118872,0 ([W] = 118,872 [kW]
Qn ., TONMHHE MOwWHOCT xubpupHM rnavenu dacapma WU3TOK
Qu.qp.=n, *W, = 57960,0 (W] = 57,96 [kW]
n, = 126,0 Bpoit xubpugHu PV-T naHenu
W, = 460,0 (W]
Qx n.1.1 TOIMHHa MOWHOCT Ha COJIAPHOTO [oJe
Qx.n.1.15Fe.x.n.*W= 60912,0 [W] = 60,912 [kW]
Fe.n.x.=Feee*n= 60,9 [m?] ebeKTUBHA KOJNIEKTOPHA I[1JIOM
derp= 47,0 mm = 0,047 m
lowp= 1800,0 mm = 1,8m
Ferp= 84600,0 ym? = 0,08486
m2 - edbexTHBHa MOJIOL Ha
emHa BakyyMHa Tpt6a
n=nl*30+n2*20= 720,0 Opoit TpBGM Ha ULAJOTO Noje.
n; =18,0 6p. K-pu 30 Tpwbu
n, =9,0 6p. k-pu 20 Tpubu

= 2
L= LA [(W/m"]  konuuecTBO ChAbHUeBa eHepTUA

(nMxoea)

1.2.2. OBemMeHn paSxon Ha TONNOHOCHMTENS B HNojaBamaTa KM M BpRamarTa
OT KOJeKTOpHO noye 1.2 JmHuM, naGop Ha noMna:

G=k,.F= 2436,5  [1/h} = 0,0006768 [m’/s] oBemen pasxon
=2,4 [m>/h]= 40,608 [1/min] N\
k,=W/ (tp-t;)= 40,0 ‘—elfg;l;;émwﬁommn ~ 2\
HESABHCIHM CTPOMTEREH mﬂ‘;o,, '

wesasstdnccnys
- " M-t LTy TV
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W= 1000,0 [kcal/h/mz] KOMMYECTEC CABHYEBa eHepTuAa
t,= 85,0 °c TeMneparypa Ha M3X0IO KOJeKTODpH
t;=60,0 (e TeMNepaTypa Ha BXOI KOIeKTOopH

1.2.3. UsGop Ha nommna.

3a ocurypsABaHe UUPKYJaLMATa KM [OpeofolABaHe 3arybure B TprbonposoiuTe
(Bux Tabamum XMEPaBIMYHKM 3arybu) Ha TOJNOHOCHMTEN S u3sbupaM UUPKYTALUMOHHA
nomna:

CoBoeHa UMpKyJaUMOHHAa Nomna kaTo Wilo-Stratos-D 40/1-12 ;
PaBoreH bnyunm : eTuneHrnauxkon 50%

MaxkcuMmaneH meBur Q=10m*h;

[Ipu Hamop H12.0m (H20);

PaboTHa TeMmMnepaTypa: (Makc. 140 °C) : 120 °C

PaBorTHo HansradHe (maxc. 16 bar} : bar

En 3axpaHeaHe 1~230 V, 50/60 Hz;

En mowoct 1~230V: 25-470W

Tok 1~230V:0.13-1.2A

MpucweouHMTened pasMmep : DN 40/PN16

1.2.4, Inue Ha CBeTJIOTO CcedYeHMe HA nNojaBalla M EpENama Tpeba, JgUaMeTsp
CROpOCT:
f=G/v= 0,0 [nﬁ]= 9,024 [cmz]nuue Ha cedeHKUeTOo
v=20,8 [m/s] CKOpOCT Ha TOMNINOHOCHUTENSR
1.2.5. OnaMeTsp Ha nomabBamaTa M BpEnamarTa Tpwba
d=+4.f/xr = 3,39051 cm= 33,9051 mm
MzbupaM nojaeaima M BpweHawa cromMaHeHa Tpwuba D=42.0x1.5mm {(rpwbonposBog
1) ¢ BeTpetied OuMaMeT®p!:
d= 39,0 mm v=0,56684 [m/s]

1.3 OpasMepsiBaHe Ha KACH 1.3 (BMcoxo Tano)

1.3.1 - TonMHEHaA MOWHOCT Ha Kinon 1.3

Q1.1=0n.n.#Qy.n.= 83478, 0

Qn.n. TONMHHa MOIHOCT Ha XMOpPMOHMTe nNaHenu tdacama 3ANAQ
Qp.n.=Nq. *W, = 38640, 0 (W] = 38, 64 [kW]

n, =84,0 Gpoit xubpuauu PV-T naHesn

W, =460,0 [W]

Qu.n.1.1 TOMUHHA MOWHOCT Ha COJAPHOTO MNOJE
Qx.n.1.15Fe.k.n.*W= 44838,0 [W] s 44,838 [kW]

Fe.n.x.=Fep*n= 44,8 [m®) ebeKTUBHA KOJI@EKTOPHA [JIOM

dype= 47,0 mm = 0,047 m

1,,= 1800,0mm = 1,8m

Fepp= 84600,0 pm? = 0,0846

m2 - ebexkTHMBHA IJowmw Ha

enHa BaxyyMHaf?gﬁﬁa
n=nl*30+n2*20= 530,0 fpoit TpeBM Ha UAROTO 0 EEF
n; =13,0 . Bp. k-pu 30 Tpﬁqﬁ

ISy
— | =

CTPOMEKCHEPTKGHT: W=
| HE3ABUCHUM CTPOMTEREY |, \

{72 -A.7fBEPABAM
B Ne ,,,,__W#Z’.“ pes

LLETTE S
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Tpunoxenne: 2

n, =7,0 6p. k-pu 20 Tpubu

- 2
w=1000,0 [W/m"] KOMMYECTBO CHBHUEBa eHepIus

(rikoBa)

1.3.2. O6eMen pahxol Ha TOMMIOROCHMTENR B fAoJaBamaTa KEM M BpHRULAmMATE
OT KOJEeKTOPHO nonxe 1.1 amaum, mMS60p Ha noMna:

G=x,.F=1793,5 [l/h] = 0,0004982 [m’/s] oBemen pPas3Xxoxn
=1,8 (m?/h]= 29,892 [1/min]
k,=W/ (t,-t,)= 40,0 [1/h/m’]
W= 1000,0 [kcal/h/mzl KOQJIMYEeCTBO CHBHYEBA SHEepPIMSA
t,= 85,0 °C TeMIepaTypa Ha M3X0O KOJMeKTOpPH
t,= 60,0 (e TeMilepaTypa Ha BXOI KOJSKTOPHU

1.3.3. HsGop Ha nomna.

3a ocuTypABaHe HLMPKYNalMUATa M NpeodoliAiBaHe 3arybuTe B TpbBonpoBOOUTE
{Bux Tabnuuu XMOPaBIMYHM 3aTry0OM) Ha TOROHOCUTENA UsOMpaM LUPKYJIaUMOHHa
1OMIa ;

CoBoeHa UMpKyJauMoHHa nomrna kato Wilo-Stratos-D 32/1-12 ;
PaBoreH dnyun : eruneHramkon 50%

Maxcumaned zebur Q0=8m3h;

Mpu Hanop H=9m (H20);

PaBoTHa TeMnepaTypa: (Makc. 140 °C) : 120 °C

PaGoTHO HanArasde (Makc. 16 bar) : bar

En saxpaHBaHe 1~230 V, 50/60 Hz;

En mowmHocT 1~230 V: 12 - 310 W

Tok 1~230V: 0.13-1.2A

lpucrenuuuTeneH pa3mep : DN 32/PN1é6

1.3.4. Jlune Ha CBeTIOTO CeueHMe Ha MNOJaBama M BpEmama TPESa, OUaMersp
CKOpPOCT:
£=G/v= 0,0 (m’]= 6,6426667 [cm’]iuue Ha CeyeHMETO
v=10,8 [m/s] CKOPOCT Ha TOMNJIOHOCKUTEeNs
1.3.5. [uaMeTsp Ha nogaBalaTa M BpHIamaTa TpHba
d=Jd.flm = 2,90885 cm= 29,0895 mm
M=BupaM nopaBamla U BpmUana cToMaHeHa Tpeba D=35.0x1.5mm (Tpwbonpomon
l) c pETpeleH OMaMeTEpR:
d= 32,0 mm v=0,61978 [m/s]

2. OpabmepaBaHe Ha aborarTHoTo Ha Kopnycl

2.1 OnpenenssHe oBemMa Ha SydepHUA cCBA:

v, = 8800,3 [dm’] Vb=1,25___Qt_
Qo= 211,2 kg (T2—T}“,

T= 65,0 °¢ R S Sy Yoo TP
T, 95,0 °¢ HESABMOM paotn e
Cryaenrcko obtmeknmie 35 6ok na YACT - Codun HaxNe 124 -/fq?nEPﬁ?::.
u “WM\H;me, oy ﬂonmlc,: i
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HN=26mpaM ma 6wIZaT MOHTHpaHW OBa OybepeHM cBha ¢ eOHa CepneHTHUHA: enMH
3 3
BUCOKOTeMNepaTypeH u obem 4 m” M eOMH HUCKOTeMIepaTypeH ¢ obeMm 6m™:

Vb1
Va2

4000,0 [dm3] (nuTpa)
6000,0 [dm3] {nurpa)

2.2 TpeGonpoBox Bybepmu xomexTOpM:

2.2.1. lluue HA CBeTROTC CeYeHMe Ha NOoJaBalla M BpREAWEA TPESa, IJUaMeTEp
exopocT:

G=860*Q,q /At= 6054,6 [1/h] = 6,054572 n3/n
f=G/v= 10,0 [m2]= 18,686951 [cmz]nuu,e Ha cedeHUeTo
v=20,9 m/s] CKOPOCT Ha TOMJOHOCUTEIA

2.2.2. OvaMeTsp Ha OoRaABaNiaTa M EpEnawmaTa Tpwba Sybepu-—
pasnpelelMTeNH KOJSKTOPH

d=+4.f/r = 4,87904 cm= 48,7904 mm

MabupaM nomapBama M Bpbllama MegHa Tpeba D=54.0x2mm (Tprbonporom 1) c
BETPelleH IMaMeThp:

d= 50,0 mm v=0,85698 [m/s]

3. [ponycrarenna CnocoBHOCT Ha NpemnaSHUTE KIanasay

m=5,03*a.*A(P,-P5)p; [kg/h] - nponyckarenHa cnocoBHOCT
KBOETO!
KOeWNLUNEH Ll Hd pPasxod Hd Ledhocy ordecenr KoM
o= 0,3 nuueTo Ha ceuyeHMeTO Ha KianaHa (rno HaHHM Ha
ANAYMARATUTA TSI
d= 20,0 [mm] OMaMeThp Ha MNpPOXoOHATa HacT

NMULeTO Ha CedeHMeTO Ha KialdaHa NpHu

A= 314,2 [mm2]
OMaMeTHP Ha NpoxogHaTa uacT d

0,6 [MPa] HaJAraHe nNpen kjanada, npu
Py= ! us3BueaHe.

0,0 [MPa] HanAaraHe cnen kanaHa, npu
Py= ’ n3bupsaHe.
P1= 877,8 kg/m3  nabTHOCT Ha mBogmaTa mpu 90[°C]
m= 9051,2 (kg/h] = 9,05 m3/h
= 9,1 > 6,05=G

3a 6e30nacHOCT Ha MHCTalaluUATa e Ce ce MOHTHPAT IOBa NpeRNa3HM KilanadH
3/4" c d=20.

4. O6m obeM TONNOHOCHTEN HA CONapHaTa CcHCOTeMara

V=V +V+V, +V,,=  2396,7 [dm']  o6m obewm
KBOETO:
Vi=Viso* N1+ Vise*ns= 239, 4 [dm’) ofeM Ha BCHY
Viso= 5,4 [dm’] oBeM Ha Konekw:
n,= 29,0 Gpoit KETeRTopH-e- 30 T m = o
Cryaenvcio ofmesure 35 ok na YACT - Coduin HESABHCUM CTPOUTENEH HAR30F 5/7
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Vy20= 3,6
n,= 23,0

Vepi= 83,2

Vopo= 124, 8
Ve=1,7

Ver=Ver+Vip+ViatVe= 1547, 6
V=L, *n*d,’/4= 82,5

L,= 420,4
d,= 0,5

V.,=Lp*n*d,? /4= 137, 3
L.= 1150,0
d,= 0,4

Ves=La*n*d;*/4= 192, 9
Ly= 2400,0
d;= 0,3

V,,=L,*n*d,%/4= 1300, 0
L,= 700,0
d,= 0,3

Ves=Lg*n*ds’/4= 219,8
Lg= 7000, 0
dg= 0,2

V. =Le*n*dg /4= 15,1
Lg= 750,0
dg= 0,2

[dm”]

[Ipunoxenne: 2

oBeM Ha kojiekTop c 20 Tp6.

Bpoit kosekTopu ¢ 20 Tp6.

[dm’]
[dm’]
[dm’]
[dm®]
[dm®]
[dm)
[dm)
[dm®]
[dm]
[dm]
[dm®]
[dm]
[dm]
[dm®)
[dm]
[dm]
[dm*]
[dm]
[dm]
[dm®)
[dm]
[dm]

oBbeM cepneHTuHa Gydepl
oBeM cepneHTuHa Bybep2
obeM Ha COMapHUA [IOMIOEH

obeM Ha TprbOonporoOAM

BB3IEI

oBem Ha TpnbonpoBoa 1 Cu @54x2

OBjikMHa Ha TpwSonposBonm 1

BBTp. ABuaMeTsp Ha Tpwbonposopn 1
obeMm Ha Tprbonpoeon 2 Cu @42x1.5

OBJIXMHE Ha TphOonpoBox 2

BETp. OMaMeThp Ha Tprbonposon 2
oBeMm Ha TpwbonpoBom 3 Cu @35x1.5

IBJIKMHa Ha Tpvbonpoeod 3

BBETp. OUaMeT®sp Ha Tphbolposon 3

ofeM Ha Tpwbonporon 4 Cu

OBIXMHE Ha TprbonpoBon 4

@28x1.5

BLTp. OuaMmMeTip Ha Tpitbonposog 4

oBeM Ha TpwOonpoBon 5 Cu

OBXMHA Ha Tpwbonpomom 5

P22x1

BBTD. OUaMeTwsp Ha Tpwubornposof 5

obeMm Ha TpwBonporom 6 Cu

IObIxvHa Ha Tpwbotiposof 6

#18x1

BBTp. OUaMeT® p Ha TpwbonpoBon 6

5. OnpegensHe offeMa Ha pasSuMPMTENHMS CBJ Sa CIBHYeBaTa cUTeMa

5.1. Nexoaum mansu
Q, = 211,2
v, = 2396,7

[kW/h]
[dm®]

TONJIMHHa MOIHOCT

BomeH ofeMm Ha UsaAIaTa MHCTanauua

§.2. OnpepnensiHe HapacTBaHeTO Ha BOOHUA obGeM

LV = B.* (tcp-tu) *Vy

[dm’]

AV = 123,0 HapacTBaHe Ha obeMa Ha BogaTa

B 0,0 koebuuueHT Ha pas3umpeHue oT Tabnmuua

Vu = 2396,7 [dmﬁ BogeH obemM Ha UAJaTa MHCTaNaumMs
tep = (totty) /2 57,50

t, = 90,0 [°C] TeMnepaTypa Ha oTMBama BOOa

t, = 25,0 [°C] TeMnNepaTypa Ha BphULiama BOOa

t, = 10,0 [°C] HadajHa TeMneparypa

5.3. Onpenensse oteMa Ha PASUMPUTENHUS CBR

Vpc = Vyu [pmax/ {Prax=Pu) 1
Vpe = 281,0 [dm’] obeM Ha pasUMPUTENHUS CbO
Prax = 0,8 [Mpal  MaxcuManHo paBoTHO -HaJlATgHEe

Crynentere obmeswnrae 35 6:10k na YACT - Codian
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Po =
Py =

0,3 [Mpal
0,5 [Mpal

[Mpnaoxkenne: 2

XMppoCcTaTHUYEeH BOOEH CTRIG

HadalHO HalAaI'aHe

Sa BesonacHOCT Ha MHoTanauusTa UMSBMpaM na 650 MOHTHMpPaH MeMBpaHeH
pasumpuTenss cbpfn ¢ oBem 300 [dm3] (murTpa)

HanpaBne
CO U FPAJIOYCTPOUCTBO'

sue "APXIATERTYPA d]

CbIA
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