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1. NepeaucnoBue

ﬂaHHaﬂ WHCTPYKUMA ABndaeTca TUNOBOW I/IHCprKLI,I/IeIZ no J3Kkcnnyartauun, MOHTaxXy w”
OﬁCJ‘Iy)KI/IBaHI/I}O BEHTUNAUMOHHbBIX YCTaHOBOK MO,D,EJ'Ieﬁ GreenStar ¢ COOTBETCTBYHOLWNM
CepTI/ICbI/IKaLl,I/IOHHI:IM HanveHoBaHUeM MO,EI,eJ'leI7I B COOTBETCTBUU C neKnapauMeVl:

UA.TR.YT.D.062303-22

C cooTtBeTcTBYIOWMM HanMeHoBaHmMeM EcoStar (250, 500, 750, 1000, 1500, 2000, 2500,
3000)

Komnanusa OOO "BeHT-CepBuc" nocTossHHO BeAeT paboTbl Mo ynyylleHno obopyaoBaHus,
pacLLUMpeHno HOMEHKNaTypbl ¥ ONTUMU3aunm paboT. B cBA3KM ¢ 3TUM KOMNaHUs ocTaBnsieT 3a
cobol NpaBo BHOCUTb U3MEHEHWS U KOPPEKTUBbI B AENCTBYIOLLYIO MHCTPYKLMIO, PYKOBOACTBO U
TEXHUYECKWIA NacnopT AaHHOro U3aenwus.

Komnanma OOO "BeHT-CepBuc" He obsA3aHa yBeAOMMATb O TakuxX U3MEHEHUSX TpeTbu
CTOpPOHbI UNK knueHTa. Camyio akTyanbHylo MHGOPMauuio no obopyAOBaHWMIO KIMEHT Mo
Heo6XoaANMOCTU MOXET NONyYMTb Ha oduLmanbHOM cainTe: https://aerostar.ua/ua/catalogue

2. WHcTpyKuMA no TexHMKe 6e3onacHoCTU

2.1 NHCTPpYKLUMA 1 oOLMe NonoXeHnsA

MopkntoyeHune, 3anyck, perynupoBka u paboTbl N0 aKCniyaTauuoHHOMY OBCNyXUBaHMIO U
PEMOHTY [OJDKHbI BBLIMOMHATECA MPUM  HanMMuuM  Hapsga-gonycka KeanvuumpoBaHHbIM
nepcoHanoM B YCMOBUSIX, COOTBETCTBYIOLIMX HOpMaM [AeWCTBYHOLLEro 3akoHodaTemnbcTBa
CTpaHbI.

Mopn kBanudMUMPOBaHHLIM NepcoHanom nogpas3yMeBalTCs  nuua, 3HakoMble C
HeobXxoAMMbIMM HOpMaMK, NpaBUNamMK, WHCTPYKUMSMU W OOKYMEHTauuei Mo MOHTaxy,
NnoaKntoyYeHnto, 3amnycky W 3Kchnyatauum BEeHTUNSLUMOHHOTO 06OopyaoBaHus, TEXHWUKON
H6esonacHoCTM 1 ycrnoBusAMW Tpyda, KBanuduKauus KOTOpbIX MO3BOMUT  BbISIBUTD,
npefoTBpaTuTb U u3bexatb MNoTeHUManbHbIX HEUCMNPaBHOCTEN W OMacHOCTEN ANS XWU3HW,
300pOBbS U MMYLLECTBA.

Mpn noproToBke ycTaHOBKM K paboTe M BO BpeMs UX 3KcnnyaTtauum Heobxoanmo
cobniogatb TpeboBaHus GesonacHocTw, usnoxeHHole B "OCTY B A.3.2-12:2009 Cuctema
cTaHgapToB 6e3onacHocTu Tpyda. CucteMbl BeHTUNAUMOHHbIE. O6Lwmne TpeboBaHus", "HMAOT
40.1-1.21-98 TlpaBuna 6Ge3onacHol 3KcnnyaTauuu 3NEKTPOYyCTaHOBOK noTpebutenein” wu
"MpaBuna TexXHUYECKOW IKCNIyaTaLum 3NeKTpoycTaHoOBOK NoTpebutenen”. MoHTax ycTaHOBOK
[OMKEeH BbINOMNHATLCA B cOOTBETCTBUM ¢ TpeboBaHusimm ACTY B A.3.2-12:2009, npoekTHow
[OKYMeHTaL W 1 JaHHOro nacnopTa.

Mepen BKMHOYEHUEM 3IMEKTPOMNUTAHUS YAOCTOBEPLTECH B OTCYTCTBUM MOBPEXAEHUN,
KOTOpblE MOTYT YrpoxaTb XW3HU W 300poBbilo. [lpoBepbTe HanpskeHWe NUTaHus CceTw,
LIENOCTHOCTb 3a3eMISAOLWMX MPOBOAHMNKOB U HAAEXHOCTb MX KOHTaKTa C 3a)KMMOM 3a3eMIeHUs
(knemmbl AOMKHBI BbITh OYMLLEHDI).

MoHTax gomkeH obecneyvBaTb cBOBOAHBIV AOCTYN K MecTam oBCnyXvBaHUsi BO Bpems
akcnnyatauuun. O6cnyxuBaHne U peMoHT 060pyA0BaHNS AOMKHbI BbINOMHATLCS TONBKO Nocne
OTKIMOYEHUS] ero OT 3MEKTPOCETU U MOJSIHOW OCTaHOBKU [ABWXYLUMXCS YacTel YCTAHOBKU U
conyTcTBytoLero o6opyaoBaHusi.

3asemneHne yCcTaHOBKM BbINOMHSAETCA B cOoOTBeTCTBMM C "[lpaBunamu ycTpomncTsa
anekTpoycTtaHosok" (MYJ3).


https://aerostar.ua/ua/catalogue
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ConpoTuBneHnme 3as3emrneHuss [OIDKHO CcooTBeTcTBOBaTb TpeboBaHusm  [MpaBun
ycTpowicTBa anektpoyctaHoBok ([MY3). 3HayeHue cOnNpoTUBNEHUS MEXAy 3a3eMMsioLim
60NTOM 1 KaXXA0oM AOCTYNHOW ANs KaCaHUs MeTanM4Yeckom YacTbio YCTaHOBKW, KOTOpasi MOXeT
oKasaTbCsl NOJ HaNpsHKeHWeM, He JOMKHO npeBbiwatb 0,1 Om.

Bo Bpemsi ucnbiTaHWi, Hanagkn u paboTbl BcacbiBalOLWME U HArHeTawllMe OTBEpPCTUS
[OMKHbI ObITb 3aLUMLLEHDBI TaK, YTOObI UCKMIOYMTL TPAaBMaTU3aUMio Noaen BO34yLLHbIM NOTOKOM
1 BpaLlaLLMMmUCs YacTaMU.

>EBPB BB

OTknoYeHMe nNUTaHUA [OMKHO MNPOUCXOAUTH TONBbKO B crny4ae
aBapUMHbIX CUTYaLnMA.

O6cnyxuBaHMe o6GopyaoBaHUSA [OOMKHO BbINOMHATLCA  TONbLKO
KBanuuUMpOBaHHbIM MEepPCOHarioM C COOTBETCTBYHLIUM [OMYCKOM

Aans pa6oT, Bknloyas Aonyck k pabotaM Ha BbIcoTe.

O6cnyxuBalwwWMiA NepcoHan JA[OMMKeH ObITb NMPOUHCTPYKTUPOBaH W
obecneyeH COOTBETCTBYIOLUM OGOpyAOBaHNEM.

3anpemeHbl paGOTbI C YyCTaHOBKaMun B COCTOAHUMN WU3MEHEHHOro
CO3HaHuA.

Becb o6cnyxuBatoLmini nepcoHan AoMKeH 6bITb COBEPLUEHHONETHUM.

CTporo 3anpeLyeH AOCTyN AeTe K urpe ¢ o6opyaoBaHuem.

2.2 CTPOI'O 3AMNPELLUEHO:

- 3anyck 060pyLoBaHUs 40 NOAKIHYEHUS MpefoXpaHuTenen;

« 3anyck 060pyLOBaHNs C HE3AKPbITLIMU MHCMIEKLMOHHBIMM ABEPLAMU UMW NaHENSMU;

* OTKpbIBATb MHCMEKUVOHHbIE ABEPU UMW NaHEemnu 40 NOSIHOM OCTaHOBKU BEHTUNATOPA;

* BbinonHeHne paboT no pemoHTy oBopyaoBaHus 6e3 npeaBapUTeribHOrO OTKMYEHMS
3MeKTPONPMBOPOB OT BNEKTPONUTAHMS;

» OGcnyxuBaHWe HarpesaTenei OO OXMaXOeHUs UX MOBEepxXHOCTU Ao 6GesonacHoi

TeMnepartypbl;

* Vicnonb3oBaHve obopynoBaHus 3a npeaenamu 41ManasoHoB, yKkadaHHbIX B TEXHUYECKON
[OOKYMEHTALMM K HEMY 1 HE MO Ha3HaYeHUIo;
* JKcnnyartaumsi HemcnpaBHOro 060opyA0BaHMsI.

2.3HEQOMYCTUMOE UCMNOJIb30OBAHUE
3anpeLyaeTcs Ucnonb3oBaHue obopyaoBaHue:
* B ypesBblyaliHO 3anblNeHHON OKpyXKatoLLen cpeae;
* Heoby4eHHbIM nepcoHanom;
* MNpv HapyLweHun A4eNCcTBYOWMX CTaHAAPTOB;
* [Mpn HEKOPPEKTHOM MOHTAXE;
* Mpun pedekTax anekTponuTaHus;
* [pyn NOMHOM UMM YaCTUYHOM HEBLIMOJTHEHWUN UHCTPYKUMIA;
* MNpwn oTCcyTCTBUM OBCNYXMBAHUS;
» C MmoandmkauusiMm 1 Apyrum BMeLLaTensCTBOM, He paspeLleHHbIMU NPou3BoaUTENEM;
* C He cBOGOAHON OT UHCTPYMEHTOB M ApYrMx o6bEKTOB paboyei 30HON;
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* Mpu Hanmuun aHomanbHbIX BUOpauuii B paboyen 30He.

2.4 OMNMPEAENEHUE OMNACHbIX 30H

HocTyn k 06opynoBaHNIO AOMKEH ObiTb NPeAoCcTaBneH TONMbKO KBannUuupoBaHHOMY U
0by4eHHOMY nepcoHany.

* BHelLHsAs onacHasi 30Ha onpeaensieTcs NPOCTPaHCTBOM OKOMO 2 METPOB BOKPYT
YCTaHOBKM 1 060pYyL0BaHMS.

 [locTyn Kk BHYTpPEHHE OMacHOW 30He MOXET ObITb MOMyYeH U3 BHYTPEHHEN YacTu
YCTaHOBKMU.

2.5 PABOTA C OBOPYOOBAHUE MNMoa AABJITIEHUEM

Bce arperatbl noa AaBrneHeM ykazaHHble B JaHHOW MHCTPYKL MU COOTBETCTBYIOT
avpekTuee 2014/68 / EU (obopyaoBaHue noa AaBreHnem).

2.6 PaboTta c o6opyaoBaHuem:

. ArperaT AOJNKeH ObITb OTKMOYEH OT 3ﬂeKTpOCHa6)KeHI/19| nyTemM BblKIKYeHna w”n
6J'IOKI/IpOBKI/I BBOAHOrO BbIKNKO4YaTend.

» O6CcnyxuBaloLLNiA NepcoHan AOMKeH UCMONb30BaTh COOTBETCTBYIOLLME UHAUBUAYalbHbIE
cpeacTteBa 3alluTbl B COOTBETCTBUU C 06LL|,eI'IpI/1H9|TbIMI/I npasunaMmun TexHUKU 6e3onacHoCTU
(wnem, nepyaTky, O4KM U T. 4.).

2.7 PaboTa ¢ xonogunbHbIM KOHTYPOM:

. I'IpOBepKa AaBneHnd, Cnue U 3anpaBka CUCTEeMbl No4 AaBrieHNUEeM OO0JKHblI NPOBOAUTLCA
C ncnonb3oBaHMemM CooTBeTCTBYIOLLEro 060py,D,OBaHVIF| N UHCTPYMEHTOB.

* Onga npegoTepalleHna puUckoB nepen HavanomMm OTCoeAUHEeHUa wunu namkuM vacrten,
AasleHne B XxonogunbHOM KOHTYpe O0JHKHO ObITb c6p0u.|eHo Ao HyJ'IeBOVI OTMETKMN.

. CyLIJ,ECTByeT PUCK BO3HWKHOBEHMA OCTaTOYHOro AaBneHWa B pesynbTtaTte Aerasaunu
Macna unu Harpesa TennoobmeHHUKa nocre Toro, kak KOHTYpP 6bin C6pOLLI9H.

. HyneBoe AaBneHne OO0MKHO noanepXuBaTtbCA NyTeM OTKPbITUA CITMBHOMO KnanaHa Ha
CTOpPOHE HU3KOro gaBneHus.

* Manka gomkHa BbINOMHATLCA KBaJ‘M(bMLMpOBaHHbIM CBapLUMNKOM.

OCTOPOXHO!
B pesynbTare noxapa, BO3MOXHa pasrepmeTUsaumsi XonoaunbHOro KoHTypal
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2.8 NMpaBuna 6esonacHocTH

>B B B BB PP

He BknioyanTe BeHTUNALUNOHHYHO YCTAaHOBKY 6e3 3azeMneHus.

I'Iepe.q BKNn4YeHneM yCTaHOBKU BCe ABepubl OOMKHbI ObITb 3aKpbIThI, a
KPbIWKWN YCTaHOBMEHblI HaA CBOU MecCTa U 3aKpenieHbl.

MepeAa BbINONHEHUEM BHYTPEHHEro OCMOTpa YCTaHOBKU ybeauTech, YTO
YCTaHOBKA OTKIIIOYEHa OT CEeTU IJIeKTPONUTAHUA U He MMeeT Bpallalomuxcst
yacTeun u geTtanemn.

Mepen BKNIOYEHMEM YCTAHOBKM €e CeKUUU AOMKHbl ObiTb COeAUHEHbI
MexAy co60oW CornacHO UHCTPYKLIMM NO MOHTaxy.

Mepea OTKpbITMEM [ABepel, BbIKMOYUB YCTAaHOBKY U BBOAHOW
BbiKNOYaTenb, nopgoxauTe (1-2 MUHYTbI), NOKa BEHTUNSATOPbI He
OCTaHOBATCH.

ByabTe OCTOPOXHbLI MPX BbIMNOFIHEHUNM MOHTAXHbIX WM PEMOHTHbIX
paboT BOASHOro HarpeBaTensl - TemnepaTypa TensioOHOCUTENs MOXeT
pocturatb 130°C.

Ecnu BeHTUNALMOHHAA YyCTaHOBKa 3KcnnyaTtupyercs C cucremom
aBTOMaTUKW, He cornacoBaHHOWM [ 3aBoAoM-usrotToBuTenem, 3a
(PYHKUMOHANBHOCTb, HaAeXHOCTb W 6e3onacHOCTb 3aWuThbl yCTpOVICTBa
oTBe4YaeT KoMnaHus, yctaHOBUBLLasA aBTOMaTUKY.

30HbI 3aWKUThI ABUXYyLINxXca YacTewn

OBuxywmecs 4YacTu B YCTaHOBKax BKM4alwT B cebs nonactu
BEHTUNATOPOB, PEMEHHOW NPUBOA POTOPHOro pekynepartopa (ecnu ecTb) u
YacTU 3aTBOPHOro M OGXOAHOrO KnamaHOB MacTMHYaTOro pekynepatopa
(ecnn ecTb). [Bepubl OCMOTpa 3aKpbIBAlOTCA M 3aliMLLAOT OT MPSMOro
KOHTaKTa C ABWXYLUMMUCS INIeMEHTaMu.
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3. O6bLwume gaHHbIe
3.1. HasHauyeHue
OHeprocbeperatolume yctaHoBku EcoStar ¢ dyHkumen pekynepauun Tenna, paboTaoowme
Nno MPVHUWMY MNPUTOYHO-BBITSXKHOW CUCTEMbI, OTNMYAOTCH KOMMaKTHbIM  KOPMyCOM 1
npeacTaBnsaloT coboM NOMHOCTBLIO TOTOBLIM - arperat, obecneuyunBalnii  hunbTpaLmio,
oxnaxaeHvne/nogorpes 1 nofgavy ceexero, obpaboTaHHOro Bo3fyxa B MOMeLLeHne.
MpownsBoguTensHOCTL ycTaHoBKM cocTaBnsieT Ao 3000 m” 3/yac.
O6opynoBaHbl NPOCTON CUCTEMOW yNpaBeHns U roTOBbI K SKCMTyaTaumn.
MpounssoanTenbHbl U GeclyMHbI (3ByKOBas n3onsuuns cteHok 30 Mm).
MnacTnHyaThll TennoobmeHHUK obecneunBaeT aEKTUBHOCTL Tennonepeaadn ot 85%
00 92%. Bce ycTaHOBKM NPOTECTUPOBaHbI HALLUMK crieyanucTamm

BHumanue!

Mcnonb3oBaHue faHHOro 060py10BaHUst He MO HA3HAYEHMWIO UK C HapyLUeHNeM
MHCTPYKLMMN MOXET NPUBECTM K TPaBMaM 06CnyXMBatoLLero nepcoHana u/unm
noBpexaeHnio 06opyaoBaHus.

YcTaHoBKa BbINyCcKaeTCst BO BHYyTPEHHEM (CTaHAAPTHOM) U BHELLUHEM UCMONTHEHUN.
YCTaHOBKM BHYTPEHHETO UCMONTHEHNSI MOHTUPYIOTCS B TEXHUYECKMX NMOMELLEHUSX NpU
OTCYTCTBUM BO3OENCTBUS aTMOCHEPHBLIX OCaZAKOB U KOHAEHCaL MU Bnarv npy temnepaType
oKpyxatoLero Bosayxa ot +5 o +40 °C. YCTaHOBKM BHELLHEro UCMONHEeHNs npeaHa3HaueHbl
0I5l yCTAHOBKW 3a nNpeAenamMun NoOMeLLEHWI U NPUrogHbl Ans 3KCnnyaTaumMm npu Temneparype
oKkpyxatoLero Bosgyxa ot -20 go +40 °C. Bce cTaHaapTHble pasmepkl MetoT ABa
MCronHeHns ¢ 06xofom Ha TennoobmeHHuke 1 6e3 Hero.

3.2 KoHcTpyKums

KoHcTpykuus yctaHoBky 6e3pamHasi. Takasi KOHCTPYKL st 0GyCroBrieHa ManeHbKUM
pa3MepoM 1 peanusaumein BHyTPEHHUX Neperoponok, opMupyHoLLMX cekumn. BHewwHui
kopnyc dopmupyeTcs U3 naHenew TonwmHon 30 u 50 Mm B 3aBMCUMOCTM OT rabapuToB unm
noxenaHuii 3akasunka. Kopnyc nonHoctbio repmeTunyeH, obnagaeTt BbICOKON KOPPO3VOHHOM
CTONKOCTbIO, M3rOTOBMEH U3 OLMHKOBAHHOW NMMCTOBOW cTanu TonwuHon 0,65 mm.
BblcokoadhpeKkTUBHbIA TEPMO-LLIYMOU3ONNPOBaHHbINA KOPMYC COCTOUT U3 CIHABUY-NaHenen
(mBa nucTa cTanu) ¢ MMHepanbHoW BaTol NNOTHOCTBIO 50 kr/M3. KOHCTPYKUUSt yCTaHOBKM
KOMMaKTHa v nerka. Bolcokasi npor3BoAMTENbHOCTb NPY HU3KMX TeMnepartypax u
MUWHUMarbHbI YPOBEHb LLyMa He NOBNUSOT Ha Ball koMdopT. LieHTpanbHas kpbilwka
(cnyxalas B ka4ecTBe LeHTparbHOW CepBUCHON NaHenu) KpenuTcs kK GoKoBbIM CTEHKaM
(Topuam). Mocapka LeHTpanbHOW NaHenu ocyLLecTBRsieTCs N0 MecTaMm, o6pa3oBaHHbIM Ha
pebpax 60KOBbIX, BEpPXHEN U HUXKHEN NaHenen. dukcauusi LeHTpanbHOW naHenm
Npon3BOAMTCSt MyTEM MPWXUMa 3aLlerikaMu, YCTaHOBIEHHbIMU Ha TOPLEBbLIX NaHensix, 1
KpenneHus ux 3aknenkamm 5x8 mm. CooTBETCTBYIOLUME KPHOYKM ANS 3aUenneHnst 3aLlernok
yCTaHOBIEHbI HA CEPBUCHOW NaHenun Takum xe obpasom. 3allenku, ycTaHOBMNEHHbIE Ha
60OKOBbIX MaHensx, MoryT oTKpbiBaTbcs Ha 90° 1 180°. Ha ueHTpanbHON NaHenu BCTPOEHbI
py4ku Tuna "MecaHn" ans ygobHoro AemoHTaxa cepBucHon naHenu. Mpumeyanue: Ans
Moamdukaumin 6GonbLuero TMNopasmepa npegycMoTpeHO YCTaHOBEHME ABYX CEPBUCHbBIX
naHenen. bokoBble 1 3agHWe naHenun KpensATca BUHTamu M6x25 MM 1 ycTaHaBnMBaloOTCA Ha
nocago4yHoe MeCcTo C KOMMNMEKTOM Lanb, UKCMpPYOTCS KnenanbHbIMKY rankamu M6,
YCTaHOBINEHHLIMW HEMNOCPEACTBEHHO Ha NaHernb, K BHELLUHUM OTBEPCTUSIM Ha NaHenu
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npeaBapuTenbHO bbina ycTaHoBNEHa NNacTyKoBas BTyJIKa, repMeTM3NpYLoLLas KOHTYp
naHenu. OTBepcTMs, B CBOK o4yepesb, 3akpbiBatoTcs konnadkamu "KHK". (PucyHok 1)

PucyHok 1
Bce Lienu, koTopble MOryT BNUATb Ha FepMEeTUYHOCTb BHYTPEHHErO KOHTYpa yCTaHOBKM, a
TakKe MaHenu C HanornHeHWeM M3 MWHepanbHOW BaTbl, FepMeTU3NpoBaHbl repmeTukom. B

Lensx B MecTax YCTaHOBKW CEPBUCHbLIX NaHenew Ucrnonb3yercs "D-nopo6HbIi
YNNOTHUTENb.

pe3nHOBbIN

B HekoTopbix Moaudukaumsax yctaHosku EcoStar npegycMmoTpeHo pasmelueHue Grioka
aBTOMaTUKU CBEPXY YCTaHOBKM, MO3TOMY B YCTAHOBKAX C FOPM3OHTasbHbIM BbIGPOCOM Ha
BEpXHeli NaHesnu yCTaHOBKM yCTaHOBMEHa naHesb AocTyna K asToMatuke. OHa MOHTUPYeTCs K
KOprMycy aHamnoruMyHoiM o6pasom, kak U GOKOBble MaHenu, C WUCMOoNb30oBaHUEM 4 BUHTOB U
KnenanbHblX raek M6 C MOHTaxHbIM KOMMIEKTOM B Buge Lwawnb, niacTUKOBOW BTYSKM W
Konnadka.

YcTaHoBKa MOHTUPYETCS! Ha rNaAKoW roOpU30oHTanbHOW NOBEPXHOCTU, UCMOSb3Ys ONMOpPHbIE
HOXKW. BblcoTa HOXEK MoXeT BapbupoBaTbcs go 150 mm. HeT Heobxogumoctn B
[OMONHUTENBHOM aHKepPOBaHWUU AN pa3MeLLEHNs] YCTaHOBKM.

3.3 CtopoHa BbINOMHEHUA

KoHcTpykumnsi EcoStar npegocTtaBnsieT BO3MOXHOCTb BblOOpa CTOPOHbI NOAKMIOYEHUS K
BHELIHUM WCTOYHMKAM 3HeprMm U CcepBUCHBIM poctynam. CTopoHa onpegensietcs
OTHOCUTENBbHO HanpaeneHnst NoToka Bo3ayxa, npa.Bas unuv nesas.

Takke YCTaHOBKM [JenATCA NO MPUHLMMAY BbIMNOMHEHUs:: BepTukanbHoe (XV) wunu
ropuaoHTansHoe (X).



3.4 UHdhopmaumsa n 6esonacHoCTb
YctaHoBkn EcoStar n oTaenbHble CeKUMM Takke OCHAaLLEeHbl WAEHTUMUKALMOHHBIMU
0603HaYeHMsAMN, KOTOpble YyKasblBalOT Ha (yHKUMM 0OOpYyAOBaHWs, CXEMbl MOAKIOYEHUS,

nogBo4 WM OTBOA  3HEproHocuTenewn
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n paboumx cpep (PucyHok 2) (Tabruvua 1).

PyHKUMOHAaNbHbIE MOAyny paspaboTaHbl C y4eToM HeobXoAMMbIX NapameTpoB: pa3mMepoB
MOHT&XHbIX M CTPOUTENbHbLIX NPOPe3en, YTO ynpolwjaeT npouecc cOOpKM BEHTUNSALMOHHBIX

arperaToB Ha obbekTe.

M.n N2 HanmeHoBaHue

YcnoBHble
0603HaueHUns

Hakneiiku

HasHaueHus

1. 'nbkas BcTaBka

MoaknioyeHre ycTaHOBKM
K BEHTUIALMOHHON
cucteMe, MUHUMM3aLms
BO3eNCTBUA BUGpaLum.

2. BosgyLHbIi knanaH

PerynupoBaHue notoka
BO37yXa K yCTaHOBKe.

3. dUNbTP KAPMaHHOro
Tvna

OuuncTtka Bo3ayxa,
nocTynaroLiero B
YCTaHOBKY U
BEHTUNSALMOHHBIN KaHan,
yepe3 puUnbTpbl

4. ®unbTp KacceTHoro
Tvna

OuuncTtka Bo3ayxa,
nocTynaroLiero B
YCTaHOBKY U
BEHTUNSALMOHHBIN KaHarn,
yepes punbTpsbl.

5. BeHTunatop

HarHeTaet Bo3ayx ans
BEHTUMALMOHHOM
cucTeMsl

Mpsmoit oxnagutens

C ncnonb3oBaHnem
dpeoHa usBnekaet Tenno
13 BO34yxa u ocywiaet
ero.

BoasaHom
kanopudep

SO EREEI=1E=

Mepepaet Tenno ot
LMpKynupytoLen B
KOHTYpe BOAbI K BO3AYXY.
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Harpesaet noctynatowmn
BO3[YX C UCMOMb30BaHNEM
3NeKTPO3Heprum

)

Enektpokanopudpep

OTHUMaeT Tenmno ot
BO3yXa, UCMOoNb3ysl
Gornee xonoaHyto soay..

BogsHow
OXoNlafuTeNb

WcnonbayeT Tenno
BbITSXKHOTO BO3Ayxa u
nepenaet ero
npuTo4YHOMYy, 6e3
nepemeLLMBaHNs NOTOKOB.

MnactnHuaTnin 5
TennoobMeHHUK
(pekynepatop)

TennoBoi Hacoc
nepegaet Tensno u3
OKpy>atoLLeln cpeabl 1
HanpaenseT ero B
CUCTEMY BEHTUNSALNN,
ocylliaeT U nogaepxusaeT
TemnepaTtypy Bo3gyxa B
3aaHHOM AunanasoHe.

Tennoson Hacoc

HarHetaet
TENNOHOCUTENb B CUCTEMY
TennoobMeHHNKOB.

Komnpeccop

HarHetaet
TENNOHOCUTENb B CUCTEMY
TennoobMeHHNKOB.

A\

Automation

ABTOMaTMKa

> 0 © B80S

10

- | | —

HanpaBneHue Bo3gyxa HanpaBneHue Bo3pyxa
Hanpamok nositpsa Hanpsamok nositpsa
Air direction Air direction

PucyHok 2

CepBWUCHble NaHenu pasgena anekTpooborpesa, oTAeNbHbIE KNEMMHbIe KOPobku U
CepBUCHbIE NaHenu, 3akpbiBaloLLme anekTpoobopynoBaHue, 060pyaoBaHbl HAaKNENKon ¢
npepynpexageHveM, oTMeyYeHHbIM Kak "OnacHo - anekTpuka“.

MpepynpexaeHne 06 oNacHOCTK KOHTaKTa C BpaLLaloLLMMUCS YacTaMKU pa3melLLeHo
C BHELLHeW CTOPOHbl CEPBUCHBIX ABEper yCTaHOBKM C NpeaynpexaatoLien MeTkon
"OnacHo".
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Drain

Must trap condensate
Unit must be level
to drain properly

OpeHax

MoBUHEH YTPUMYBATH KOHOEH
car.

OenapHaHHA MOBKMHHE  BYTK
nigknoYeHe no ApeHamy.

Motor connection is made
on a «Star» pattern , 380v
For use with single-phase

NigknioyeHHa geuryHa
BUKOHEHO 33 CXEMOH
w3ipka» 380v

. —_— ONA BUKOPUCTEHHA NBUIYHa 3
frequency inverter need to O[HO(E3HWM HaCTOTHUKOM
reconnect for "triangle" HE0oBXiAHO NepeniaKIuYUT No
pattern, 230v CXEMI «TPUKYTHKMK®, 230v

380V 230V
z MNig Yac nigkn4eHHR NosiTpo-
When connecting two wrench np%sona ,ﬂeoﬁx;nm o
must be used BMKOPMCTOBYBATM A8a Knioui
—
PucyHok 3
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3.5. NpuHUMN paboThbl

YCTaHOBKM C pekynepauven Tenna o4nwalT, HarpeBaT M NOAalT CBEXUN BO3AyX. DTN
YCTaHOBKM M3BMEKaloT TEMNMO U3 BbITSXKHOrO BO3AyXa v nepefatoT ero NpuTo4HOMY BO3AYXY C
MCMONb30BaHWEM MnacTUHYaToro TennoobmeHHuka ¢ Bbicokum KA. Cxema [aBwkeHMs
BO3/yLUHbIX MOTOKOB Yepe3 TennoobMeHHMK nokasaHa Ha PucyHke 4.

MHorouncrneHHble MOTOKM BO3Ayxa, opmupyeMble nnactuHamu, obecneuynBairoT
pekynepauuio Tenna. TennoobmeH NpoucxoauT MexXay ABYMsS MoTokamu Bo3gyxa, Ho 6es
nepegayn Bnarn. OTpaboTaHHbIN U  BXOOAWMIA BO3JyX MNPOXOASAT B MNEPEKPeCcTHOM
HanpaBneHun Yyepes TennoobmeHHuK. MoTokM Bo3ayxa HaxoaAaTca 6nnsko Apyr K Apyry, HO UX
NOTOKM He CMeLlmBatoTCs. B 3umHMiA nepro Bnara B BO3ayxe KOHAEHCUMPYETCS Ha nnacTuHax
TennoobMeHHVKa Ans npefoTBpalleHns notepy 3MEKTUBHOCTM UCMOMb30BaHUA SHEPTUN 1
NoBpeXaeHUst TennoobMeHHMKa OT 0bMep3aHnst; KOHAEHCaT He JOMKEH 3aMep3HyTh.

B ycraHoBkax c 6avinacom, ecnv TemnepaTypa Bo3dyxa Ha BbIXxOAe U3 TennoobMeHHuKa
Hwxke 0 °C, yacTb npuToyHoro Bosayxa (30%) npoxogut yepes H6annac, TeM caMbIM MOBbILLASA
TeMnepaTtypy Bo3dyxa Ha TenrnoobMeHHMKe.

PucyHok 4

Komnnekrauus o6opy,uosaHM;| npeacrtaeneHa B Tabnuue Huxe:
B cooTBETCTBUM C 3aKa30M KINMeHTa CTaHAAPTHbLIN KOMMNMEKT MOXeT 6bITb pacLinpeH.

HanmeHoBaHue Konnu4yectBo
CobGpaHas yctaHoBka EcoStar 1
PykoBOACTBO MO MOHTaXy W ekcnnyaTtauuu 1
TexXHUYEeCKNA NacnopT K yCTAHOBKE 1

KaGenu, npubopkl 1 BcroMoraTtesbHble Matepuarnbl, Heobxoaumble Ans paboThl,
MOHTaXa, BHELLHEro NMOAKMHOYEHUS 1 3a3EMITEHUsI YCTaHOBKW, HE BKIHOYEHbI B NOCTaBKy
cTaHOapTHOro kKoMnrekTa. MIx npefocTaBrneHne ocyLecTBASETCS 3aka34yMkoM Unm
MOHTaXHOW opraHu3aumnet Ha OCHOBE TEXHUYECKUX TpeboBaHWIA NPOEKTHOW OpraHu3aumu.

3anacHble YacTu Y UIHCTPYMEHTbI TakKe He BKIOYEHbI B MOCTaBKy CTaHAapTHOIoO
KOMMMeKTa.

[ononHutenbHON dyHKUMOHANBHOW BO3MOXHOCTBIO YCTaHOBOK SIBMISIETCSH BO3MOXHOCTb
YCTaHOBKM B HUX TEMNOOOMEHHUKA SHTaNbMNUAHOMO TUNa.

12
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OHTanbLNUMWHBINA TENNTOO6MEHHMK

OHTanbMUHLIN TENNOOOMEHHWK NpeaAcTaBnseT coboi COBPEMEHHbBIV U ONMTUMArbHbIV
BapuaHT peKynepaTopa A1 4YaCTHOro AoMa Wi KBapTUpbl. QHTaNbMUAHBIA TEN00OMEHHUK
COCTOUT N3 MeMbpaHbl, KOTopas BNUTbIBAET BNary 13 BbITSXKHOrO BO3AyXa M nepefaet eé
nputo4yHomy. lMNepepaya nponcxoauT 3a CHET Anddysun, bnarogapsa Yemy Bo3ayx He
nepemeLumMBaeTcs. JTO 4OCTUraeTCA MUKPOMOPUCTON CTPYKTYpOWA, KOTopas npomnyckaeT
TOMbLKO MOSEKy bl BOAb! (BOASHOM nap), 6110kMpys TeM caMbiM NepeHOC MUKPOOPraHU3MoB,
HakTepuii, cnop nneceHu, rasos 1 3anaxos. Kpome Toro, oHu yCcTon4MBbI K 06Mep3aHuio 1 He
obpasyloT KoHAeHcaT, 4YTO ABNSETCA AONOMHUTENbHBIM NPENMYLLIECTBOM UX UCTMONb30BaHNS.

Bnaropapsi ogMHakoBbIM pa3mMepam UX ferko MOXHO 3aMEHUTb artoMUHMEBBLIMU U
NnacTVKOBbIMW TennoobMeHHMKkamy 6e3 AononHUTENbHbIX MoAndrKauuii 6rnoka
pekynepauun Tenna. Matepuan no3sonsieT nsbexartb KOHAEHCaLUMW Bnaru, No3ToOMy OH
NONHOCTbIO 3P EeKTUBEH Aaxe NPU KPUTUYECKN HU3KMX TemnepaTypax. [oTpebneHune
3HEPrM MUHMMAarbHOE, YTO MO3BOMAET SKOHOMUTb NPY IKCNIyaTauum.

PekomeHayeTcst ycTaHaBnmMBaTh UX B NOMELLIEHUSIX, 060pYyA0BaHHbLIX KOHAULIMOHEPaMMU,
TaK KaK 37O MO3BONSET CHU3UTb IHepronoTpebneHne n obecneynTb KOMOPTHLIN
MUKPOKITMMAT B MOMELLEHUN.

Mpeumywectsa:

* MepepaeT Tenno u Bnary cBexemy BO3a4yXxy.
» OTCyTCTBME KOHAEHCcaTa.

* YCTOMYMBOCTb kK 0OMEp3aHuio.

* OTHOCWTENBHO HEBbLICOKAs CTOMMOCTb.

13
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3.6 NabapuTHbIe pa3mMepbl U Opyrue TeEXHUYeCKne XxapakTepucTUKu
yctaHoBOK EcoStar.

MaHenb BepxHAA
(¢Mnb'rp cuHTeTUyeckun G4 , 3aWuTHLIA TepMocTaT
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4. TexHU4YecKue napameTpbl

4.1. FabapuTHble pa3mepbl EcoStar
abapuTHble pa3amepbl ycTaHOBOK EcoStar nokasaHbl Ha Puc. 6,7,8,9
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PucyHok 6
[abapuTHble pa3mepbl EcoStar 500XV
« 598
S 1250
f b P 1 T ! 1 — ——
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s
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= - -T
1 r
PucyHok 7

[abapuTHble pa3mepbl EcoStar 750-1000XV
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PucyHok 8
[abapuTHble pa3amepbl EcoStar 1000 X
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4.2. BeHTMNATOpbLI

B ycTaHoBkax ncnonbaytotcs coBpeMmeHHble EC-BeHTUNATOpbl. OHM 3HeproaddeKTUBHbI 1
Nerkv B ynpaeneHuu.

TexHonorus EC ocHoBaHa Ha MCMONb30BaHWM MHTErpanbHON 3MEKTPOHHON CUCTEMBbI
ynpaBneHusi, nosponsolwen Asuratento pabotatb Bcerga B ONTUManbHOM  peXUMeE.
BcTpoeHHas anekTpoHHas cucTemMa ynpaBneHWss CcrnocobHa W3MEeHsTb CKOpOCTb B
COOTBETCTBUM C NOTPeBGHOCTAMMN BO3AyX00OMeHa 1 paboTaTk C BbICOKOM 3(hEKTUBHOCTbIO.

OcCHOBHbIE npenmyuiecrtea EC-BeHTVIJ'IFlTOpOBZ

+ Bbicokuit KM (npubnuantensHo 93%);

* 3KOHOMUS AMEKTPOIHEPrUM 0BECTIEUMBAET CHIDKEHME SKCMIyaTaLMOHHbIX PacxoaoB (kak
MUHUMYM Ha 30%);

* KOMNaKTHbIE pas3Mepbl NP CPABHUTENBHO BbICOKOWA MOLLHOCTM;

* HA3KWI YPOBEHD LLyMa NPU CPaBHUTENbHO BbICOKON MOLLHOCTM;

* yNpaBreHve Npon3BoANTENbHOCTHIO BEHTUNSITOPa B 3aBUCUMOCTM OT TEMNepaTypsl;

* BO3MOXXHOCTb MNAaBHOIO U TOYHOFO PerynMpoBaHus;

* 3aluTa ABUraTenst OT MEXaHWYECKOro BO3LAENCTBUS U SNEKTPUYECKMX NEPErpy3ok;

* ANMTENbHbIN CPOK CIYXObI.

Oeuratens cepun EC ob6nagaer 6onee BbICOKON HageXHOCTbIO. [pyn  CHbKEHUM
HanpshXeHUst B CETU OH NNaBHO OCTaHaBMNMBAETCS W BblAaeT aBapwiiHbIA curHan. B gaHHom
TUNe ycTaHoBOK ncnonb3ytotcs EC-BeHTUNATOPBLI HeMeLkoro npovasoacTea. Paboyee koneco
BEHTUNATOPa OOHOCTOPOHHENO BCACbIBAHUS BbLIMOSIHEHO C 3arHyThbiMW Hasaf fonaTkamu.
Pabouyee koneco umeeT aspoamMHamMmUyeckn ONTUMU3NPOBaHHYO dopmy rnonatok. Auddysop
6e3 nonartok nosblwaeT KMNA v ynyywaeT akycTudeckve xapakTepuctukn. Paboyee koneco
M3roTOBMEHO W3 MPOYHOro MaTtepumana cornacHo cTtangapty ISO: 1940. BeHTtunsatop
obopygoBaH 3awuToi OT neperpeBa C WCMOMb30OBAaHWEM KOHTPONs TemnepaTypsbl.
CooTBeTcTBUE CTaHAapTaMm:

* cTeneHb 3awuThbl IP 54;

* TECTUPOBAHWME BEHTUNATOPOB Npomcxoant B kamepe cornacHo DIN: 24163, yactb 2 unu
1ISO: 5801;

* TeXHUYECKNe XxapaKkTepmCTUKN COOTBETCTBYIOT Knaccy TouHocTh 2 no DIN: 24166;

« KMNA anektpogsuratens cooTBeTcTByeT knaccy IES.

CTpenka Ha Kopnyce ABWratensi rnokasblBaeT HarnpaBlieHue BpalleHUsi BEHTUNsTopa.
BeHTunsitopel ¢ 3arHyTbiMM Hasag nonatkamu. AT nonaTkM YCTaHOBMEHbl Ha nucTe
ranbBaHW3NpoBaHHOW ctanu. KpbinbyaTku ycTaHoBMEHbl MO NPeccoM HEMOCPEACTBEHHO Ha
poTOpe BHELUHEro poTopHoro Asuratens. [suratens (BMecTe C KpblnbYaTkamu) QUHaMUYECKU
cbanaHcupoBaH B AByx nnockocTax cornacHo DIN 1ISO: 1940.

LLlapukoBble noaWWNHWKK ABuraTens He TpebyloT HMKaKoro TEXHUYECKOro obCnyxunBaHus
M MOTyT 3KCMiyaTupoBaTbCs B IOGOM MOMIOXEHUM YCTAHOBKM B MPOCTPaHCTBE W Mpu
MakcMmanbHO AOMYyCTMMOW TemrnepaTtype BO3Ayxa, KOTopbiv nepemeluaetcs. Mpu BHelwHen
Temnepatype Bo3ayxa, nepemetyaemoro 40 °C, cpok cnyx6bl NoaLWwnnHUKoB MuH1uMym 40,000
yacos (L 10).

17



\ ) .
( \
entservice
MpumeyaHue: Hwuskaa BHeELWHAA Temnepatypa He Bpeaut
LUAPUKOBLIM NOALWIMNHUKAM ABWUraTensi, €crv BEeHTUNSATOP BKIYEH.
OT0 gBnsieTcd CcrneacTBMEM MOBLILEHWUS TeMnepaTtypbl BHYTPU
nsuratens ot 60 o 90 K Bo Bpems paboThl.

3awuTa gBUrartens

TepMOKOHTaKTbl BCTPOEHbI B 0OMOTKY ABuratens. Takum o6pa3om, Npu 4OCTUXKEHUN
KPUTUYECKOW TeMNepaTypbl ABUraTens nogada sHeprum npekpawaercs. Ans asuratenen ¢
nsonsumen knacca B - 310 130°C n 155°C - gns gBuratenen ¢ nsonsiumen knacca F.
BcTpoeHHble TePMOKOHTaKTbI

BeHTUNSTOpbI C BCTPOEHHBIMU TEPMOKOHTaKTaMU MMEIOT aBTOMATUYECKYO UIN PYYHYHO
nepesanyck. Ecnu BeHTuUnsiTop obnagaet yHKUMe aBToMmaTU4eckoro nepesanycka, To
OBuraTtenb BKIOUYUTCA CHOBA, Kak TOJNIbKO OH OCTbIHET.
TepMOKOHTAKT C BHELUHUMMU BbiIXo4amu

TepMOKOHTaKT C BHELLUHUMM BbIXOA4aMu1 Bceraa A0MmMKeH ObiTb NOAKIIOYEH K 3aLLMTHOMY
pene. ns ogHodasHbix asuratenei ucnonbsyetcs STET-10 (unn AWESK, ecnu Tok MeHbLUe
0,45 A). Ecnu TepMOKOHTaKT pa3oMKHYICS, TO NOCre oxnaXaeHust oBuratens pene
Heo6XxoaAUMO nepes3anycTuTb BPYUHYHO.

4.3. TennOOOMEHHUK

MnacTuHYaThI NN NEPEKPECTHO-TOYEYHbIN TeNI00OMEHHUK.

TennonpoBoAHble MMACTUHbLI PeKyrnepaTMBHOW MOBEPXHOCTU W3rOTaBMMBAKOT U3 TOHKOW
MeTannuMueckon (matepuan: anioMUHWNA, Medb, HepxaBselwas cTanb) conbru wunu u3
YNbTPaTOHKOro KapToOHa, NnacTuka, rMrpoCcKONUYeckon Lenmonosbl. [oTokM npuToYHOro 1
BbITSDKHOrO BO34yXa [BWUraloTcsi MO  3HAYMTENbHOMY KONMYecTBY HeGOomNbLUMX KaHamnos,
06pa3oBaHHbIX ATUMW TENMONPOBOAHLIMY MACTUHAMWU, MO CXeme NpoTUBoTeYeHUs. KOHTaKT 1
CMeLLMBaHne MOTOKOB, WX 3arpsi3HEHWE MNpPaKTUYEeCKM WCKIYEHbl, a TennoobMeHHMKM,
CMPOEKTMPOBaHHbIE C Y4eTOM nepefayun Bnaru (To ectb ¢ Heob6xoauMOCTblo POPMUPOBaHUS
MUKPOMOp B MaTepuarne), WCKMio4YalT BEposiTHOCTb nepedayn OGakrepuin u 3anaxos. B
KOHCTPYKUMM  TennoobMeHHMKa  OTCYTCTBYHOT  MoABWKHble  AeTtanun.  KoadduumeHt
adpdpektmBHocTn 50-80%. B TennoobmeHHuke ¢ mMeTannuyeckon ¢onbro u3-3a pasHuUubl
TemnepaTtyp NoTOKOB BO3Jyxa Ha MOBEPXHOCTW MIacTUH MOXET KOHAeHCUpoBaTbcs Bnara. B
Tennoe BpeMs roga ee He06X0AMMO OTBOAUTbL B CUCTEMY KaHanu3aumm 3gaHusi No cneumarnsHo
obopynoBaHHOMY ApeHaxHomy Tpybonposogy. B xonogHoe Bpemsi roga ecTb OmacHOCTb
3aMep3aHusi 3ToW BnarM B TENNOOOMEHHUKE U €ero MeXaHW4ecKoro MoBPEXAEHUs
(pasamopaxuBanue). Kpome Toro, obpasoBaBLIMACA NES CUMbHO CHWXaeT 3pdeKTUBHOCTb
paboTbl TennoobmMeHHuKa. [1oaToMy TENNooBMEHHUKN C METaNIMYECKUMI TENNONPOBOAHBLIMU
nnactvuHamu TpebylT npu 3KChnyaTauuum B XOMOAHOE BpeMs roda nepuoamyeckoro
oTTavBaHWs MyTemM MNOAOorpeBa NMOTOKOM TEMNOro BbITSXXHOrO BO34yxa WU UCMONb30BaHUSA
[OOMONHUTENBHOTO BOASIHOTO WMM 3MEKTPUYEcKoro Bo3gdyLIHOro noporpesatens. [pu atom
NPUTOYHBLIA BO3A4yX WMW BOBCE HEe MNofaeTcsl, WU rnopaeTcss B MoMelleHne B obxopn
TennoobMeHHVKa Yepes JononHuTenNbHbIN knanaH (bannac). Bpems oTtanBaHus coctaBnseT B
cpegHeM OT 5 pgo 25 MuHyT. TennoobMeHHWK C TennonpoBOAHbIMW MNacTUHaMK U3
yNbTPaTOHKOro KapTOHa ¥ NracTUKa He CKIMOHEH K 0OMep3aHuio, Tak Kak Yepes aTu MaTepuansl
npoucxoanT OGMEH Braru, HO y HEero ecTb ApYrol HEAOCTaToOK: €ro HEMb3sl UCMOoNb30BaTb Af1A
BEHTUMALMM NOMELLEHUIN C BbICOKOW BIIAXHOCTbIO C Lefbio UX ocyweHns. MnactuHyatbivi
TENNOOOMEHHUK MOXET YCTaHaBNMMBATbCH B MPUTOYHO-BBITSKHYHD CUCTEMY Kak B
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BepTUKaribHOM, TakK U B TOPU3OHTAlIbHOM NOJIOXKEeHUNn B 3aBUCUMOCTU OT TpQGOBaHMﬁ K
pasMmepam BEHTUNALNOHHOMN Kamepbl.

5. Cuctema aBTOMaTmM3auum

5.1 OCHOBHbIe (byHKU,MM CUCTeMbl aBTOMaTU3aUuunn:

* YnpaBreHne yCTaHOBKOW U OCHOBHbIMW NMapameTpamMu ¢ NoMOLLb0 cMapTgoHa;

* MoppepxaHue TemnepaTtypbl BXOAALWEro BO3yxa,;

» CurHan o 3arpsisHeHun ounbTPoB Mo HapaboTaHHLIM Yacawm;

* ABapuiiHasa curHanusaumsi ¢ otobpaxeHviem asapuu B NPUIIOKEHU CMapTdOoHa;

* MnaBHasa nogaepxka TemnepaTtypbl BXOASALWEro BO3ayxa,;

» ABTOMaTH4eCKNA Nepesanyck yCTaHOBKM nocne cbos aneKkTponuTaHus;

+ OrpaHuyeHne ananasoHa 3Ha4eHUii perynnpyembix napaMmeTpoB, KOTOpble 3a4aloTcs.

5.2 YnpaBneHue

AEROSTAR

PucyHok 10

ana Android npuctpois

YnpaBrneHne YyCTaHOBKOW BO3MOXHO YAANEHHO C  UCMOMb30BaHMEM MNPUIIOXKEHUS
AEROSTAR (goctynHoro ans 3arpysku B Play Market nnu AppStore).

5.3 TexHn4yeckue napamMeTpbl U CXeMbl NOAKITHYeHNA

TexHU4YecKkune napameTpbl.

- Tutanue = 24VDC,;

- Modbus 19200, 8, N, 1;

- Yactota ceTu, koTopas nogaepxusaetcs 2.4Tu;

19



(¢)Ventservice

- CreneHb 3awmThl IP 20;
Cxema nogkKnouveHus

q)yHKLIVIOHa.HbHail KHonkKa

LI W

Ty

KnemmbI nogknioyeHus
- ModBus RS485

- MNutaHune =24VDC

CBeTOBble UHOUKaToOpPbI

-

- WiFi

/L0110

- RS485

- STATUS

PucyHok 11

A RS485 +
B RS485 -

Modbus RS485

GND | -24VDC
24V +24VDC

Mutanne =24VDC

5.4 YcTtaHOBKa NPUNOXeHusA
3arpyauTe npunoxeHune ns cepsuca Google Play unu App Store, BBeas B CTpoke novicka

"Aerostar". YcTaHoBuUTe cnegytoLlee npunoxeHue:

AEROSTAR

~

PucyHok 12
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5.5 Hactpowuka mogyns Wi-Fl
PaccmoTprM OCHOBHbIE HACTPOMKU:
1) TMopxntoumTeck k Wi-Fi ceTn, cosgaBaemoi mogynem.
2) Ortkpovite 6pay3ep, BBeauTe B afpecHom cTpoke 192.168.4.1.
3) BownauTe B cuctemy, BBeAA CTaHAapTHbIN naponb 1111.
4) MeHo Py «HacTponku», Bknagka * «ObLweex:
- ® «Mwms ycTpoiicTBO» - MeHsIeM No xenaHuio;

)] «TEMHBIV PEXUM» - MPUMEHEHVE TEMHOW TEMBbI;
- El «Asbik» - BLIGOP A3bIKA;
AAw - o ~

- %= «YacoBow noscy - Bbibnpaem Yacoor nosic BoctouHoeBponelickoe Bpems (UTC+2)
netHu (UTC+3);

- «YcTaHOBUTE Bpemsi» - 3amnucb TeKyLlel AaTbl U BPEMEHU C YCTPOWCTBA, C KOTOPOro
HacTpauBaeTcs Moy Ib;

"Mepesarpy3nTb YCTPOWCTBO" — pyyHas nepesarpy3ka MOayns.

5) MeHio N «HacTponku», Bknagka k «KoHurypaumsa»:

- B «KoHdur-chaiiny» - none ans sarpysku koHdur-cbaiina .json;

-%2 «Modbus slave TCP» - aktvauus onumm Modbus slave TCP ans BO3MOXHOCTM
CUNTbIBaHUSI PErncTpoB nepemeHHbIx ModBus ¢ moayns npu nomolum SCADA,;

- E «B3apepxka 3anycka», 0 ¢

- X «Bapepxka YTeHus», 1 Mc

- ¥ «Bapexka sanucuy», 1 Mc

- D «KonnuuecTBo oTnpaBok», 1

1) MeHto P «HacTpoikuy, Bknagka = «Wi-Fi»:

- UAT «CmapT koHur» - ynpasfeHve Onuuen BbIKMIOHEHUA/BKIIOYEHNS BO3MOXHOCTM
nepesoanTb MOAYMb B PEXUM KOHMDUIypaLum ¢ NOMOLLbI0 OYHKLMOHAMLHOW KHOMKK;

- o= «Touyka AOCTyny» - ynpaBfeHue Onuuei BbIKIMIOYEHWS/BKMIOYEHNS OToDpaxeHus
SSID cet mopyns ans apyrux yctponcts. Ecnu SSID ckpblTO — HaxXMuUTe yHKLMOHANbHYO
KHOMKY ABaxnabl, nocne yero otobpaxeHue SSID 6yaeT AOCTYNHO B TeYeHUE 5 MUHYT;

- @ «[JocTynHble ceTu» - CkaHuMpoBaHue pAna nonydyeHus cnucka Wi-Fi ceten.
MopkntoveHne moayns k cetn poytepa 2,4Tu;

2)0 «CoeanHeHune no Wi-Fi» - nogknioyeHne moaynsa Kk cetn poytepa 2,4y ¢ pyyHbIM
BBOJOM [aHHbIX CETY;

(% .
3) MeHo P «HacTponkn», Bknagka e «lMpowmBka»:

- & «O6nayHoe o6GHOBrEHWe» - NpPU MOAKMIOYEHHOM Mogyne K poyTepy ecTb
BO3MOXHOCTb OGHOBWTL NPOLLMBKY MOZYNS yAaneHHo U3 obnaka;
- & «llokanbHoe oOGHOBMEHWE» - OGHOBMEHME MNPOLIMBKM MOAyNsi FoKanbHO C

ncnonb3oBaHvem darina npowmskm .bin;
4) Metio % «Hactpoitkn», Bknagka @b «O6nako»:

-& «O6nako akTUBHO» - YNpaBneHWE OMuUUEN BbIKIYEHUSI/BKIIOYEHUST nepeaayn
[aHHbIX B 06Nako;

- & «AsTo URL» - s3agaume URL apgpeca ofnaka. [lo  ymonuaHuio:
aerostarahuwebapp.azurewebsites.net;

5) Z «YacToTa OTMpaBKM, C» - 3afaHWe YacToTbl OTNPaBKM AaHHbIX B obnako. Mo
ymonyaHnuto 60c.

6) MeHio 4% «HacTpoiikuy, Bknagka ° «[aponby» - W3MeHeHWe napons goctyna K
mogynto Wi-Fi. Utobbl cbpocuTb cTaHAapTHbIV Mapofnb, yaepxuBante yHKUMOHanNbHY
KHOMKY B TeYeHue 5 cekyHA.
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5.6 NMoaxknroyeHue moaynsa Wi-Fi k cetn poytepa 2.4 Ty

[encTtBmsa ons BbINONHEHUS:

1) MNogkntounteck k Wi-Fi ceTn, cospaBaemon mogynem.
2) Ortkpovite 6pay3ep, BBeauTe B afpecHom cTpoke 192.168.4.1.
3) Bongute B cucTemy, BBeaAs cTaHAApTHLIV naponb 1111.

& . -
4) MeHio N «HacTpoiikuy», Bknagka = «Wi-Fiy;

5) BbInonHuTe ckaHMpoBaHWe AOCTYMHbLIX CETEN C MOMOLLbIO KHOMKM @;

6) BbibepuTte Heobxoammyto ceTb 2,41Tw;

7) Ha Bknagke "Touyka goctyna" BBeaUTe naponb A0CTyna K BbibpaHHON ceTu,
nepenguTe Ha Bkrnagky "Mepexa" n BbibepuTte/HacTpoviTe napameTpsl IP ans moayns.

Mpaska Wi-Fi

—_—
o [|0O4Ka gocTyna ﬁ CeTb

ABTOMATUYECKU .

192.168.16.9

192.168.16.152

PucyHok 13

8) [lNoatBepauTe NOAKMOYEHUE, HaXaB KHOMKY «[ax;

22



(2)Ventservice

5.7 NMoaxknroyeHue moaynsa Wi-Fi k cetu poytepa 2.4 Ty npu nomoLum
npunoxeHust KxAEROSTAR»

BbinonHute cnepytolume AeicTBUS:

1

2)
3)
4)
5)
6)

7

Bknounte nepenady nokaumu Ha TenedoHe (AaHHbIe O PacronoXeHun
yCTpoWicTBa).

Mopkntounteck k ceTn poytepa 2,4 Tu.

Otkpovite npunoxeHne AEROSTAR.

Mepengute B meHo "HacTponku Wi-Fi*.

Beeaute naponb gocTyna K ceTu poyTepa.

HaxmuTte kHonky "HacTpouTb" 1 00HOBPEMEHHO HaXXMMaWTe Ha YepHYIo
yHKLMOHanNbLHY KHonky Ha mogyne Wi-Fi ans nepesoga Moayns B pexum
KOHpurypauumn.

HauyHeT muratb 3eneHas namnoyka ¢ uHTepsanom B 1 cekyHay. lMocne ycnewHowm
HacTpOWKu 3eneHasi namnoyka byaeT MuraTb BABOE Yalle, U B NPUIOXEHUN
AEROSTAR nosiBUTCS BO3MOXHOCTb A406aBUTb HACTPOEHHbI MOAYy b B CAUCOK
YCTaHOBOK.

5.8 [lo6baBneHune yctaHOBKU B npunoxeHne AEROSTAR

CyuecTBytoT ABa BapuaHTa ucnonbs3oBaHus Wi-Fi Mogynsi. PaccMoTpum BO3MOXHOCTH
KaXaoro u3 Hux:

MepBbin BapuaHT. NogknioyeHne moayns k cyuiectsytowen cetn Wi-Fi:

v'B03MOXHOCTb [O0CTyna K yCTaHOBKe 4Yepe3 MHTEePHET U JTOKalnbHO Yepes CyLeCcTBYLY

CeTb.

Btopoii BapuaHT. MNogkntoueHune 6e3 nobasnenns Wi-Fi mogyns B ceTb:

v’ [locTyn k ycTaHOBKEe BO3MOXEH TOMbKO NokanbHo B 30He aevicteus Wi-Fi, coapaBaemoro

mMoaynewm.

/

PekomeHayeTcs ucnonb3osaTthb "lNepBbin BapnaHT".
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5.9 [lo6aBneHne ycTaHOBKM U3 ceTu poyTepa 2,4 'y
BapwuaHT 1. JlokanbHo:

1)
2)
3)
4)
5)
6)

Mopkntounte mopynb Wi-Fi k ceTn poytepa 2,4 Tu;
MopkniounTech TernedoHOM K CeTU poyTepa;

Otkpovite npunoxeHne AEROSTAR;

Mepevigute B MeHto "[JobaBnTb ycTaHOBKY";

Bbibepute "lNounck ycTaHoBKkN";

Mocne ycnelwHoro novcka fobaBbTe Xenaemyo YCTaHOBKY.

BapwuaHT 2. O6nayHoe nogknoyeHme:

1)
2)
3)
4)
5)

OTkpovite npunoxeHne AEROSTAR,;

Mepevigute B MeHto "[JobaBnTb ycTaHOBKY";

Bbibepute "ObnayHoe nogknoveHme";

B ctpoky # BBeaute MAC-aapec moayns Wi-Fi, Huwke - naponb (no ymonyanuio 1111);
HaxmuTe "MogkniounTecs”. Mocne ycnewwHoro noaxknioyeHunst JobaBbTe yCTaHOBKY.

BapuaHT 3. NpsamMoe nogknoyeHune:

1)
2)
3)
4)
5)

OTkpovite npunoxeHne AEROSTAR,;

Mepengute B MeHto "[Jo6aBuTb yCcTaHOBKY";

Bei6epute "lMpsimoe noakntoyeHune";

B ctpoky IP BBeguTte IP-agpec mopynst Wi-Fi, Huke - naponb (no ymonyanwo 1111);
HaxmuTe "Mogkntountbes”. MNocne ycnewHoro noaknioYeHns o6aBbTe YCTaHOBKY.

MAC / IP agpec MOXHO HanTu:

6)

MopkntoumBLumnck k cetn Wi-Fi mogynsi, B 6paysepe 3aiaute Ha 192.168.4.1, Ha

cTpaHuuy "AomaHan";

7

B npunoxeHum AEROSTAR Ha yxe fobaBneHHoN ycTaHoBKe B MeHto "lMapameTpbl

YCTaHOBKK".

5.10 Jo6aBneHue yctaHoBKkM u3s cetn Wi-Fi moayns.
JNokanbHo:

1)
2)
3)
4)
5)

24

Mogkntoumte TenedoH k Wi-Fi cetn mogynsi;

Otkponte npunoxeHne AEROSTAR;

Meperigute B MeHto "[o6aBuTb ycTaHOBKY";

Bbi6epute "Mounck ycTaHoBkn";

Mocne ycnelwHoro novicka fo6aBbTe HYXXHYO YCTaHOBKY.



6. MpunoxeHune AEROSTAR. OCHOBHbIe NONOXEeHUA

6.1 MNaBHbIN 3KpaH

Cnucok ycTaHoBoK
[lo6aBuTh ycTaHOBKY
HacTpoitka WI-FI

fabiK

0 nporpamme

PucyHok 14
JKpaH nonb3oBaTens:
Cnucok yCTaHOBOK: MeHI0, rae oTobpaxatoTcsi Bce AobaBneHHble yCTaHOBKY;
[No6aBuTb yCTaHOBKY: MeHI0 Ans Ao6aBneHust yCTaHOBKY;
HacTtpouku Wi-Fi: meHo ans nogkntoveHusa mogynsa Wi-Fi k cetv poytepa 2,4 T u;

A3bIK: BbIOOP s3blka MHTEpdenca NPUoKeHUs:;

O nporpamme: oToGpaxeHWe BEPCUM NPUTIOKEHUSA Y KOHTAKTOB Cry>XObl NOAAEPKKY.
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6.2 CnncoK ycTaHOBOK

Bce yCTaHOBKM

123456-Test-AHU

m - = o

145601

148276

PucyHok 15
OkpaH, Ha kKoTopom oTobpaxatoTcs Ao6aBNeHHbIe YCTaHOBKM:
+  — BbICTPLI JOCTYN K MeHi0 [loGaBUTb yCTaHOBKY;

Mpwn HaxaTum 1 yaepxaHum Ha BblbpaHHOM yCTaHOBKE OTKpPbIBAETCSA AOMOSNHUTENbHOE
MEHI0 AnSsi:

n3MeHeHUst n3obpaxeHusi ycTaHoBkM (POTO € Kamepbl, BbIGOp 13 ranepeu, Bbibop
roToBOro n3obpaxeHus);

npocmotpa napametpos yctaHoBku (IP, MAC, Ha3saHwue, Maponb goctyna, pynna);

yAarneHus yCTaHOBKM 13 Cr1cKa YCTaHOBOK.
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A OxpaH nonbzosatens = ~ MNapameTph ycTaHoBKH

CocTosiH1e CHCTEeMbI COCT¢ Crpcok yeraroBoK

Asbik
Bpewms rona 3uma Bpem

0 nporpamme
Asapun OnacHbie Asap
MNpoeepuTs 06HOBNEHUS
firmware
“
3apanue Temneparypoi 40.0 3apaHue Temneparypbl 40.0

. .
Temn.npuTouHoro sosgyxa 29,2 Temn.npatoutoro sosgyxa 29,2

& cO 148276 & © 148276

PucyHok 16 PucyHok17
m — OkpaH «MaBHbIN», OCHOBHas MHOPMaLUsi O CUCTEME;
m — OkpaH «[aTumku», OCHOBHas MHOPMaLMSI O CUCTEME;
ﬂ — OkpaH «YcTponcTBay, OCHOBHast MH(OPMaLWs O COCTOSIHUM YCTPOUCTB;

. — OKkpaH «YnpaBeneHue», ocyliecTanseTcs ynpasneHuve cucTemoii
(BkntoyeHve/BbikntoueHne, 3apgaHve TemnepaTypbl, BbiGop pexuma paboTbl, U3MeHeHue
CKOPOCTU BpaLLEHUss BEHTUMSITOPOB);

. — OkpaH «CurHan TpeBoru», OTOOpaxeHWe akTMBHbIX aBapuii U OCYyLLECTBRSIETCS
cbpoc ncnpasreHHbIX aBapuiHbIX YBeAOMMEHW;

— OkpaH «Pacnucanue», rge HactpausaeTcs paboTa cuUCTeMbl NO  HeAenbHOMY
rpacuky;

i OkpaH «[o6aBUTbL CMeHy», [ob6aBneHve [OOMONMHUTENbHBIX MNEepPEeMeHHbIX Ha

"I'naBHbIA" 3KpaH;

MpoBepka o6HOBNeHuUA firmware — nepexo B MEHIO ANS:

- lMpoBepka AocTynHbIX 06HOBNEHWI npownsku mogynsa Wi-Fi;

- O6HoBneHue Ha HoBYIo Bepcuto npowwmekm (BHUMAHUE!!! He 3akpbiBanTe TekyLwmin
3KpaH g0 3aBeplueHns obHoBneHust. MNMocne ycnewHoro obHoBeHNs byaeT oTobpaxeH akpaH
C AOCTYMHbIMWM OOHOBMEHUSIMU MPOLLUNBKW);

- YcTaHoBKa npeablAyLumMx BEPCUI NPOLLUUBKM;
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6.4 HacTpoWka HegenbHOro pacnucaHus.

07:49 N 84%a

€ © Pacnucanue

Ynpasneuue Ynpasnexve

3apaune "
3apanue Temnepatypbl
Temneparypel Aanme patyp!
CkopocTe

CKOPOCTH BEHTUARTOPOB
BeHTMNSTOPOB

Ynpasnenve Yynpasnexue

3apanve 3aaanue TeMnepaTyps
Temneparypol
CkopocTs

CKOPOCTb BEHTUNRTOPOB
BEHTUNATOPOR

B Ynpasnenve

[]  3apawue Temneparypol

@& c> 148276

& ©O 148276

PucyHok 18 PucyHok 19
BbinonHum cnepylowmnn anropuTMm:

1) Haxumaem KHOMKY pefakTMpoBaHus ;

2) OTkpbiBaeM MeH0 fJobaBneHns BpEMEHHbIX MPOMEXYTKOB ;

3) Haxumaem Ha «[J06aBUTb BPEMEHHOI NMPOMEXKYTOKY;

4) HacTpavBaeM OCHOBHble MapamMeTpbl BpeMeHHOW Touku (3agaHue TemnepaTypebl,
Ynpasnexue BKI/BbIKI, Beibop ckopocTv BEHTUNSATOPOB);

5) AKTMBMpYITE rarno4kon napameTp, KOTOpbli HEOOXOAUMO BKMHOUYUTb B KOHKPETHOM
TOYKE.

6) HacTtponTe gpyrne gHun pacnucaHus. MNepexogute Ha BKNagKy APYroro AHA Hegenwu,
HaXxuMmawiTe | = , KONUpynTe NapameTpbl pacnucaHusi ¢ npeaBapuTeNlbHO HACTPOEHHOTO AHS,
Haxas "Konwus - (aeHb Hegenwn)"; @

7) HaxumaeMm Ha KHOMKy "COXpaHVITb"E , BBIXOAUM 13 pefaKkTupoBaHus;

8) Haxumaem Ha KHOMKy 3anycka HedenbHOro pacnucaHus ; i,_?_.‘l

9) [ns BbIKNOYEHNUS HEAENBHOIO PacnucaHusi HaxnMaeM Ha KHorky . ®
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6.5 lononHuTenbHasa nHcopmaumsa

&, C_D - CBA3b C ycTaHOBKOW. VIKOHKM 0TOGpaxatoT COCTOSIHUE CBS3U C YCTaHOBKOW U
TMN coefuHeHusi. OBnayHoe Yepe3 MOBMUIbHLIA MHTEPHET Wnu Hanpsmylo uepe3 Wi-Fi.
ABTOMATUYECKN BbIOMPAETCS Haunyywuidi TN coeauHeHust. Mpu HaxaTum Ha o6nako -
pa3speluaem/3anpeLLaem Ucrnonb3oBaHne MOBUIbHOTO UHTEPHETA.

CBeToBble UHAUKaTOPbI:

- Muraet, «korga Wi-Fi mogynb Haxoautcs B pexume
KOHpUrypaLmm, 1 roput NoCTOSAHHO B paboyemM COCTOSHUN;

- Muraet npu ycnewHol nepeaade AaHHbIX;

- MuraeT npu notepe AaHHbIX WU TOPWUT MOCTOSIHHO B cllyyae
ob6pbiBa CBSA3Y;

(DyHKLI,VIOHaJ'IbHaH KHOMKa:

- dyHKUMOHarbHas KHOMKa nepexoda B peXxuM KoHdurypauuv npu
OOMHOYHOM KOPOTKOM HaxaTuu;

- Mpu HaxaTum 1 yaepxaHuu B TeveHmne 5 cekyHp - copoc naponsi
[ocTtyna Ha cTaHgapTHbeIn 1111;

CONFIG

- MNpwn akTnBMpoBaHHOW dyHKUMKM "ckpbiBaTb SSID ceTn" - ABONHOE
HaxaTtue cHoBa oTobpaxaeT SSID cetn moayns Wi-Fi Ha 10 MUHyT.
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7. TpaHcnopTUpOBaHWE U XpaHeHue

YcTaHoBKa TpaHcnopTupyetcsi B cobpaHHom Bupe. [lpu TpaHcnopTupoBKke cregyet
cobniogatb cneaylowime AeUCTBUS:

* TPAHCNOPTUPOBATL YCTAHOBKY pa3peLlaeTcsl TONIbKO B rOPU3OHTANIbHOM MOMOXEHWU;

* 0coboe BHUMaHuWe cnenyeT yaoenuTb NPeLoTBPALLEHMI0 MEXaHUYECKUX NOBPEXAEHUN
BbICTYNaloLLMX YacTew;

* YCT@HOBKa MOXET TPaHCMOPTMPOBATLCS MOObIM BUAOM TpaHCMopTa, KOTOPbIA MOXET
obecneynTb €€ COXpaHHOCTb U UCKIIOYAET MeXaHWYeCcKne NoBPEXAEHWsl, COrfacHo npasunam
nepeBOo3KkN rpy30B, AEWCTBYIOLLMM Ha TpaHCNopTe AaHHOro Buaa.

Ecnu nepea MOHTaXXOM YCTaHOBKM HeoBGXOAMMO €€ XpaHeHue, To creayeT cobnioaatb
crnegyoLime pekoMmeHaauum:

* He 13BrekaTb 060pyAOBaHME M3 YNaKOBKY;

* MOCTaBUTb B T[OPWU3OHTamNbHOE MOMOXEeHWe Ha POBHYH TBEpOyl MNOBEPXHOCTb,
nepesopaynBaHme Ha M6y CTOPOHY MOXET Bbl3BaTb NOBPEXAEHNE HEKOTOPLIX Y3MO0B;

« 06ecneynTb 3aLUTy YCTaHOBKM OT MeXaHUYECKUX MOBPEXAEHNN;

* HaKpbITb YCTaHOBKY ANs 3alMTbl OT BO3AENCTBMA MblNW, OCAAKOB, MOPO3a, XMMUYECKM
arpeccuBHbIX cpeg U T. A.

* OOMYCTUMbIA NEPUOL XPaHEHWUs! YCTAHOBKMU 3aBUCUT OT OKPYXXatloLmx YCrnoBuii; Hukoraa
He KrnaguTe TshKernble MOCTOPOHHME npeaMeThl Ha o6opyaoBaHue.
Hukorga He noMeLyaiiTe TsXenble NOCTOPOHHUE NpeaMeTbl Ha o6opyaoBaHue.

8. MepbI 6e3onacHocTH

Ycnosusi 6e3onacHoi paboTbl YCTaHOBKM AOSMKHBI ObiTh 06ecneyeHbl
crneuuannsnpoBaHHbIM 06CMyXMBaIOLLMM NEePCOHaNoM, KOTOPbIN BbINONHAET TpeboBaHus:
OHAOIM 0.00-1.21-98 "MpaBuna 6e3onacHoi akcnnyaTauum a5ekTpoycTaHOBOK
notpebutenen”, "MpaBun TEXHNYECKOW SKCMIyaTaLnm reKTPoyCTaHOBOK NoTpebutenen”
(ATE) n HAMB A.01.001-2014 "MpaBun noxapHon 6e3onacHocTn B YkpanHe".

K MoHTaxy v akcnnyaTtauum YCTaHOBKM JONYCKalTCs Nvua, 03HaKOMUBLUNECS C AaHHBIM
PYKOBOACTBOM MO MOHTaXy W 3KCMnyaTauuu, MPOMHCTPYKTMPOBaHHbIE No cobrioaeHno
npasun TexHukn 6esonacHocTu. Mepen BKNOYEHNEM aneKTponuTaHus ybeanTecs B
OTCYTCTBUM NOObLIX MOBPEXAEHWUI, KOTOPbIE MOTYT YrpoXaTb XWU3HU U 300POBbIO.

He Bkntoyaiite YcraHoBky 6e3 3azeMmneHusi! 3azemneHne YCTaHOBKM NPOBOAUTCS B
cooTBeTCTBUM C "lpaBnnammn ycTponcTBa 3NeKkTpoycTaHoBOK". MogkmnoyeHne K 3almuTHOMY
3a3emMneHuio - 0bsi3atenbHo. ConpoTuBIeHWe 3a3eMIeHNst LOKHO COOTBETCTBOBaTb
TpeboBaHusaM MY3S. 3HayeHne conpoTMBREHUS MeXay 3a3emnsowmum 6onTom 1 Kaxaon
OOCTYNHON MeTannmMyeckon 4YacTbio YCTaHOBKW, KOTOpasti MOXET OKa3aTbCs Mof,
HanpskeHneM, He JOmKHO npesbiwatb 0,1 Om.

MpoBepbTe HaNpsKEHUe CeTU NUTaHKs, LENOCTHOCTb 3a3eMMEHHbLIX NMPOBOAHUKOB U
HaOEXHOCTb UX KOHTaKTa C 3a)KMMOM 3a3eMrieHust (KnemMMbl JOIKHbI OblTb O4MLLEHBI)!
MoHTax YcTaHoBKM AomkeH obecnevmBaTb CBOOOAHBIN AOCTYN K MeCTaM ee 06CnyXuBaHus
BO BpeMmsi akcnnyaTtauum!

BeHTunsiunoHHas cucteMa JomkHa UMeTb YCTPOUCTBA, 3alluliatoLine ee oT nonagaHus B
YcTaHoBKy NOCTOPOHHMX npeameToB! O6CnyxmBaHne u pemMoHT YCTaHOBKM cneayeT
NPOBOAUTL TOJLKO MOCHE OTKIMOYEHUS OT SMEKTPOCETU U NOMHOM OCTAHOBKW BpaLLAKLLMXCS
yacTen.
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Mpu ncnbiTaHWAX, HacTponke N paboTe yCTaHOBKM BCAacbiBalOLLME M HarHeTaTernbHble
OTBEPCTUS AOMKHbI ObITh 3aLyULLEHbI TaK, YTOObl UCKMIOYUTE BO3MOXHOCTb TPaBMUPOBAHMUS
nofen Bo3aAyLHbIM NOTOKOM M BpallaLwmmmncs Yactamu! MNepen BknoveHMeM YCTaHOBKU
BCE KpbILLKM JOIMKHbI ObITb YCTAaHOBMNEHbI HA CBOU MecTa 1 3akpenneHsl! Ecniv
BEHTUMSALMOHHAsA YCTaHOBKa 3KCMNyaTupyeTcsl C CUCTEMOWN aBTOMATUKW, HE COrNacoBaHHOM C
3aBOJOM-MNPOU3BOAMTENEM NO PYHKLUOHANBHOCTYW, HAAEXHOCTHN M 6e30NacHOCTM YCTaHOBKY,
OTBETCTBEHHOCTb HECET KOMMNaHWsl, yCTaHOBUBLLASA aBTOMATUKY.

9. MoHTax
9.1 Pa3melleHue

O6opynoBaHWe [OMKHO ObITb YCTAHOBIEHO HA FOPU3OHTANbLHON Y POBHOW MOBEPXHOCTH,
YTO BaXHO Ansi POBeAeHMst MOHTaxa 1 npaBunbHoi paboTbl obopyaoBaHus. YcTaHoBKa He
TpebyeT cneunanbHOro aHkepHoOro kpennexHusi. CxeMaTuyHoe pacrnonoXeHue nokasaHo Ha
PucyHke 20.

Migknto4YeHHa 00 Mepexi Pa3MilleHHa aBTOMaTUKM

PucyHok 20
PacnonoxeHwne yctaHoBku
*M306paxeHne akTyarnbHO TOMbKO AfA YCTaHOBOK C 6a3npoBaHnemM Ha nony.

9.2 O6ecnevyeHne CepBUCHbIX JOCTYNOB

MoHTax ycTtaHOBkM formkeH obecneyvBaTb CBOGOAHBIM AOCTYN K MecTam obcryxuBaHus B
npouecce akcnnyatauun. [na  obecnedyeHuss  cepBWCHOrO  focTyna  Heobxopumo
npeaycMoTpeTb CreaytoLme pacCTOsHUAS OT CTEHbI:

0,8 x wwupuHa yctaHoBkn (W) = pacctosiHue mexgy cTeHom u yctaHoskom 0,8 - ans
crnepyoLMX 3NEMEHTOB: BEHTUNSATOP, (UMbTP, POTOPHBbIA TEMNO0OMEHHMK.

1,15 x wupwnHa yctaHoBku (W) = pacctositHne mexagy cTteHon u yctaHoskon 1,15 - ans
cnepytomnx anemeHToB: oborpesaTenb, OxNaguTenb, KanneynoBuTesNb, MMacTUHYaTbIA
TennoobMeHHMK.
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PucyHok 21
[ucTaHums oT cTeHbl, HeobxoauMas Ans CepBUCHOTO 0BCMYXUBAHNSA

9.3 KoHTponb nepen MOHTaXXOM

HeobGxoaumo npoBepuTb  LENOCTHOCTb py3a (COOTBETCTBME KOMMMEKTauuuM no
HaknagHoit), CNocoGHOCTb BEHTUNSITOPOB K BpaLLEHWUo, napaMeTpbl arnekTpoobopyaoBaHus 1
3HepFOHOCI/ITeJ'|eI7I. BbissBneHHble HencnpasHOCTU [OOJDKHbI ObITb yCTpaHeHbl 00 Hadana
MOHTaxa. I'IacnopT npukpenneH K YcTaHoBKe.

Ocoboe BHUMaHWe npu MOHTa)e U BBOAE B aKCnnyaTtauuo crneayet
yAoenuTb BbINOJTHEHUIO Tpe6OBaHVIl7I no SHGKTPOGGSOHGCHOCTM.

10. EkcnnyaTaumsa

10.1. BBegeHue B akcnnyaTtauuio

MoHTax YcTaHOBKM, ee MOoAKMoYEeHWe K 3MEeKTpPoCeTU W 3a3emieHue, HacTporka wu
MCTMbITaHNE AOMXKHbl BbINOMHATLCS KBAaNMMULMPOBAHHBLIM NEPCOHANoM Cheuvann3vpoBaHHON
opraHusaumm ¢ cobnogeHuem Bcex npasBun 6e30MacHOCTM MpU MOHTaXe W aKcniyaTauuu.
Ocoboe BHMMaHWe Npu MOHTaXe WM BBOAE B 3KCMiyaTauuio crnedyeT yAenuTb BbINONHEHWo
TpeboBaHuii anekTpobesaonacHocTU. MOHTaX [OSKEH NPOBOAUTLCS B COOTBETCTBUM C
TpeboBaHuamu ACTY B A.3.2-12:2009, ACTY-H b B.2.5-73:2013, NnpoeKTHOW fOKyMeHTauumn u
MHCTPYKUMW MO MOHTaxy. [lpu aKkchnnyaTaumu yCTaHOBKW crieQyeT pyKOBOACTBOBATbLCS
TpeboBaHuamu ACTY B A.3.2-12:2009 v AaHHBIM PYKOBOACTBOM MO MOHTaXy U 3KCMyaTauuu.
Mepen MOHTaXeM 1 noakrtoYeHneM Heo6Xo4MMO BhINOMHUTL BCce TpeboBaHMsA cnewuanncTos
3HeprocHabxaroLeln opraHmsaLmmn 1 Nony4nTb paspeLlleHne Ha NoakItYeHNe K ANEKTPOCETH.
PaboTHuK, 3anyckarolwmii ycTaHOBKy, 06513aH 3apaHee NpefanpuHATL Mepbl MO NpeKpaLLeHuto
Bcex paboT Ha ycTaHoBke (c6opka, ouyucTka U np.), a Takke ybeguTbCs B TOM, YTO BHYTpM
YCTaHOBKN HET UHCTPYMEHTOB U APYr1X NOCTOPOHHMX NPEAMETOB, U YBEAOMUTb NepcoHan o
3anycke. ArperaT [ormkeH OblTb YCTaHOBMEH Ha TBEpPAyH M YCTOMYMBYH MOBEPXHOCTb,
ycTaHoBka He TpebyeT cneuuanuavpoBaHHOro kpenneHus. llogkniovanTte BO34YXOBOAbI,
crnegys ykasaHusiM Ha Koprnyce arperara.

HecobniogeHvne TpeboBaHW WHCTPYKUMM W [aHHOTO nacrnopta B
npoLecce MOHTaxa WM BBOAA B 3KCMIyaTaLU MOXET MPUBECTM K OTKa3y B
rapaHTMNHOM OBCNYXNBAHUWN.
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11. OTBOA KOHAOEHcaTa.

B cekunax oxnaxpgeHuda, nrnactuH4aTtoro TennoobMeHHNKa U napoBo3naxuBaHUA
yCTaHaBNMMBaKOTCA HepXXaBeruwlne KOHAEeHCaTopbl, OCHALleHHble JIOTKOM AnA NOAKIMHoYeHUA
CuUcTeMbl OTBOOa KOHAEHCaTa, NOCTaBNSIEMON Kak oTaesibHasaA 4acTb. BbicoTa CI/Id)OHa 3aBUCUT
oT o6|.uero OaBlieHnAa BEHTUnaTopa n obecneynBaet ero npaBuUnbHYHO pa60Ty. CI/Id)OH AOImKeH
BbIGMpaTbCﬂ B COOTBETCTBUMU C aBlIEHNEM BEHTUNATOPA. Pacuet CI/ICbOHa NnoKa3aH Ha PI/IcyHKe
22.

Kor,qa BbICOTa CI/Id)OHa Bbille, YeM BbICOTa pamMbl, peKkoMmeHOyeTCA npeayCMOTpeTb Onopbl
BbicoTOoN 150 MM. OI'IOpr MOXHO 3aKa3aTb Yy npou3soantena Kak OTD,eJ'IbeIVI ANeMeHT (,EI,J'IFI
YCTaHOBOK, OCHOBaHHbIX Ha nony). I'Iepe;:l 3anyckoMm u”n nocne ,D,J'II/ITeJ'II:HOI7| OCTaHOBKU
obopynoBaHusi HE0H6Xo0AMMO 3anoNHUTL CUEOH BoAoW. CEOH MOXXHO OCHACTUTb KnanaHoMm OT
3anaxa u wapoBbliM 3aTBOPOM (I'IpVI oTpuuaTeslbHOM ,ClaBJ'IeHI/II/I). Takon CI/ICf.)OH nepen Ha4anom
pa6OTbI He HanomnHAeTCcA.

CMQ)OH He BXOOAUT B KOMMJIEKT NOCTaBKU.

E MogknodveHue D=25; H=Kx1.875
<] K=P/10 PucyHok 22
H \ — & H-BbicoTa cuchoHa él/ld)OH
K-BbicoTa BbiBOAa cudoHa
K P-O6ujee fjaBneHwe BeHTUNATopa
v v

12. TexHu4yeckoe obcnyxmBaHme

YcTtaHoBku EcoStar oTnunyaroTcs BbICOKOM CTeneHblo HaaexHocTu. [Ans adpdekTuBHom
paboTbl 06opynoBaHust TpebyeTcs nepuoauyeckoe TexHu4eckoe obcnyxueaHue. PaboTbl no
06CNyXUBaHMWIO OOMKHbI BbIMOMHATLCS TOMBKO OMbITHBIMU U KBanULMpPOBaHHbIMM
cneunanuctamu. MNepen Hayanom paboT no obcnyxmMBaHUIO UMK PEeMOHTY ybeauTech, 4To
arperaTt OTKIOYEH OT MUTaHWs 1 MNONHOCTbIO OCTAHOBIEH MO0 MexaHUYeCcKunii ABUXEHWE
aetanein ycTaHOBKW.

13. PernameHTHble paboTbl, pPEKOMEHAOBaHHbIe CEPBUCHbLIM OTAENOM

komnaHun "BEHT-CEPBUC" ansa BeHTUNALMOHHbIX YCTaHOBOK.

CornacHo ycrnoBusim akcniyaTtauum, nofb3oBaTernb yCTaHaBNMBaeT Nepuos Mexay
OCMOTpamu, KOTOPbI MPOBOAMTCS HE pexe 0aHOro pasa B mecsil. OcMoTp BkNoYaeT B cebsi:
Pa3 B mecsiL:

1.BHelwHWiA ocMoTp 060pyaoBaHus, NpoBepKa KPENNEHUN, orpaxkaeHUIn U KOHCTPYKLWIA
NPUNNNBHOWN YCTaHOBKY;

2.MpoBepka anekTponuTaHus no dasam (Nposepka agucbanaHca no HanpsxeHuto,
nposepka gncbanaHca no Toky);

3.KOHTpOsb COCTOAHMSA M OYMCTKa (3aMeHa) BO3AYLHbIX (hMUNbTPOB;

4.TpoBepka 31eKTponpuUBOAO0B, PErynupytoLL X 3anopHyo apMmatypy;

5.KOHTpOmb 1 3anMcb COCTOSIHUSA aBTOMATUKK K nokasaHun KUMMa;

6.poBepka BMOGponsonupyoLmx onop (Npy Hanu4mu);

7.06cnyxuBaHve BOASIHOrO Hacoca (Npy Hanm4mu);
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8.lMpoBepka paboTbl APEHaKHON cucTembl 060pyA0BaHNS U, MPKU HEOBXOANMOCTMH,
BbIMOMHEHUE OYNCTKN ApeHaxa;

9.lMpoBepka cocTOSAHNA TENNOOOMEHHMKA.
Pa3 B kBapTan:

10. PekomeHayeTcst 3aMeHsiTb OUbTPbl kaxable 3-4 mecsua;

11. MNpoBepka COCTOSHWSA CUIIOBbIX U YNPaBNsALLMX Lienen obopyaoBaHus, npu
HeobxoaANMOCTM NpoBeAEHNE MOATSKKN COEANHEHWN;

12. KoHTponb v HacTpolika TPeXXO40BOro KnanaHa BOASHOro BO3AyLLUHOro HarpeeaTens
(npwn Hann4un);

13. KoHTponb v HacTpolika TPeXXo[40BOro KnanaHa BOASHOro BO3AyLLHOMo oxnaauTens
(npw Hanu4un);

14. MNpoBepka 1 LeHTpMpoBaHWe nonacTen Ha Bany;

15. OuuncTka HaneTa c rnonacTen;

16. MNopaTskka aMOpPTM3aLMOHHBIX MPY>KWH B OCHOBE MOTOpa BEHTUNSATOPA;

17. MNpoBepka rMbKOCTM 1 MPOYHOCTM KPEMNMeHWNA.

Pa3 B nonroga: PekomeHayeTcs NPOBOAUTL OCMOTP BEHTMMSITOpa He pexe 1 pasa B 6
mecsiueB. OTKMUMTE BEHTUNSITOP OT arperata. BHumaTtenbHO ocmoTpute nonactu
BeHTUNATopa. Mbinb Unn Apyrve 3arpsisHeHWst MoryT HapywuTb 6anaHcuposky nonactei. Ons
OUYMCTKM FonacTeil 3anpeLleHo WCMoNb3oBaTb CTPYH BbLICOKOrO [JaBfieHusi, abpasuBHble
maTepuarnsl, OCTpble NPeaMEThl U arpeccyBHbIE PacTBOPUTENU, CMOCODHLIE Nolapanatb Unm
noBpeanTb NonacTu BEHTUNsSTopa.

BHumaHue!
Ecnu BeHTURATOp, yCTaHOBMEHHbI NOBTOPHO, HE BKMKOYaETCA Unu
cpabaTbiBalOT TEPMOKOHTAKTbLI 3aLMUThl - 06paTUTECh K NPOM3BOAUTENHO.

He norpyxaiite nonactu B KMAKOCTb!

O6cnyxuBaHue TennoobMeHHMKa: OCTOPOXKHO BbIHbTE KacceTy, 610K, CEKLUI0 1 NorpysuTe
€e B BaHHy C Tennon BoAoi U MOKWLWMM cpeacTeom (6e3 npumeHeHus cogwl). Mpomoiite
cnabbiM CTpyeM ropsideit Boapl (CANWKOM CUMbHOE AaBfieHne BoAbl MOXeT AedhopMMpoBaTh
nnactuHbl). BepHute 6nok obpaTHO B arperat TOMbKO MOCMe MOJSIHOTO  BbIChIXaHUs
TennoobmeHHuka. [1ns ob6ecneyeHuns BbICOKOM 9EKTUBHOCTM OCYLLEHUS 3aKpbiBaNTE OKHA U
aBepy nomeleHus, obenyxueaemoro. OkHa M OBepu crieqyeT OTKpbiBaTb TOMbKO Anst
NpoBeTPUBaHMS NOMELLEHMS.

A Ons O6CJ'Iy)KVIBaHVIﬂ N peMOHTa VICI'IOJ'Ib3yl7ITe TONbKO cneumnanbHble NHCTPYMEHTbI.

Pa3 B roa;:

18. KOHTpOnb COCTOAHNS 3arpsi3HEHNst BOAHbLIX (OUNBbTPOB C CTarlbHOWM CETKOW;

19. OumncTKa XKan3nnHbIX PeLLeTok;

20. OcmOoTp BO34YyXOBOAOB Ha repMETUYHOCTb;

21. Xummnyeckast oMMCTKa TeNNO0BMEHHMKa;

22. MbITbe 1 O4MCTKa BHYTPEHHEN MONOCTU NPUNMANBHO-BbITSXKHON BEHTUNSALMOHHOW
YCTaHOBKM;

23. MnaHoBoe ynnoTHeHVe BO34yXOBOAa3;

24. Mposepka cooTBeTCcTBUA NpMbopos KNMa;

25. PeBun3nsa nonactemn BbITSXKHON YCTaHOBKM;

26. ObcnyxuBaHne gpeHaXHbIX CUGOHOB;

27. ObcnyxumBaHne BOOSHOIO Hacoca.
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Mokynatene 0653yeTcs NpaBuIbHO 3anonHATL XKypHan NnpoBeAeHVs pernameHTHbIX paboT
nocne BbIMOMHEHUs Takux paboT. bBe3 BbiNonHeHVWs o06s3aTenbHbIX  TEXHUYECKUX
pernameHTHbIX paboT rapaHTWs aHHYNMpyeTCA Ha Cneaylowui OeHb Mocne Toro, Kak 3Tu
paboTbl AOMKHbI GbIMM GbITb BbINOMHEHbI. Mo 3anpocy cnyxbbl obcnyxuBaHua 3aBopa-
npousBoauTensa [okynatenb 00s3yeTca npefocTaBuTb ANs  O3HakomneHus KypHan
pernameHTHbIX paboT. MNoaTeepxaeHnem cobmoaeHus MNokynaTtenem AOMKHOWM SKCnyaTaumm
n obcnyxveaHna ObopyaoBaHVs SBNAETCA He TONbKO 3anonHeHHbIN XKypHan pernaMmeHTHbIX
paboT, HO TawkKke pesynbTathl AuarHocTukn OB6opynoBaHWUs, NPOBOAMMON  criyxbon
obcnyxuBaHusi 3aBoAa-Npon3BOAUTENS, NPU HEOBXOAMMOCTH, ANS NOATBEPXKAEHUS 3anucen B
>KypHane pernameHTHbIX paborT.

14. NapaHTUHbIE yCNOBUA

O6LlecTBO C orpaHuyeHHon oTtBeTcTBeHHocThio "BEHT-CEPBUC", panee vmeHyemoe
MpownssoauTens, BbinyckaeT YCTaHOBKY B COOTBETCTBUM ¢ TpeboBaHusamn TY Y 28.2-35851853-
006:2020 ©” KOHCTPYKTOPCKOM AOKYMeHTauuew, rapaHTUpyeT COOTBETCTBUE YCTaHOBKMW
TpeboBaHNAM TEXHWYECKOW [JOKyMeHTauuum npu cobniogeHun noTtpebutenem npasun
TPaHCNOPTUPOBKU, XPaHEHWS!, MOHTaXa, Hanagku 1 aKkcnnyaTtauum Npyu yCnoBMU BbINOMHEHUS
paboT No ycTaHOBKe ¥ BBOAY B 3KCMyaTaLuio Cneunannu3vpoBaHHoi opraHusaumeit, uMetoLLen
COOTBETCTBYHLLEE pa3peLleHne Npon3BoanTens. FapaHTuiiHble 0653aTenbCTBA BbIMOMHSATCS
Ha YCNOBUSIX, yKa3aHHbIX B MyHKTaX AaHHON MHCTPYKLMKN U TEXHUYECKOTO NacnopTa K yCTaHOBKE.

MponsBogutenb B TedeHUe rapaHTUAHOrO cpoka 06s3yeTcsl YyCTpaHWTb HEeUCNpaBHOCTU
obopynoBaHusl, BO3HUKLINE B pe3ynbTaTe 3aBOACKOro Gpaka YCTaHOBKWM MMM ero vacten u
anemeHToB. OCHOBaHWeM [Ans PacCMOTPEHUS] MPETEH3WA MO BbIMOMHEHWUIO TFapaHTUAHBIX
obsi3aTenbcTB SABNsieTcs Peknamauus. Mopsgok nogaymn n cogepxxaHne Peknamauum ykasaHbl
B NyHkTe 11.

MponsBoauTenb CaMOCTOATENbHO MPUHUMAET pEeLUeHWe O TOM, HYXHO U 3aMeHUTb
KOMNneKkTywuune nnn ero AedekTHble YacTu, Unm mx crniegyet OoTpeMOoHTUpoBaTb Ha MecTe.
BbinonHeHHasa rapaHTuiHas ycnyra He npoanesaet rapaHTUNHBIN CPOK, rapaHTuUa Ha
3aMeHEeHHble YacTu 3aBepLUaeTCsl C OKOHYaHWeM Cpoka rapaHTum YCTaHOBKU. ITu ycnoswusa
rapaHTuu 4encTBUTENbHbI ANA BCEX JOroBOPOB Mo npmo6peTeHmo YcTaHoBok [MponssoguTtens,
€CInn B 3TUX 0orosopax He yKadaHbl Apyrne ycrnoBsua.

14.1. CpoK rapaHTuu

Cpok rapaHTuu Ha obopyfoBaHue cocTaBnsieT 36 kaneHaapHbIX MecsiLeB € AaTbl nepegayun
obopypoBaHus notpebutento, Ho He Gonee 42 mecsueB C gaTbl U3roToBneHus. [daton
nepegayun notpebuTento cunTaeTcs AaTa Bblgaym pacxogHoW HaknagHon JucTpubboTopoMm.

14.2. NapaHTUK He noanexar:
1. Yactu obopyaoBaHus v aKCMNyaTaLWOHHbIe MaTepuansl, nognexalyme
eCTeCTBEHHOMY (PU3NYECKOMY M3HOCY (PUnbTpbl, NPeaoXpaHUTENn U T. 4.).
2. TlospexaeHus 0bopyaoBaHNUs, Bbi3BaHHbIE:

a) nonagaHnem BHYTPb YCTAaHOBKM MOCTOPOHHUX NpeaMeToB Unu XKNOKOCTEN;

6) NpYPOAHBLIMY ABMEHUAMU;
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B) BO3ENCTBMEM OKpY>KatoLLen cpeabl;
r) DEVICTBUSMU XXMBOTHBIX;
) HECaHKLIMOHMPOBAHHBIM AOCTYMOM K y3ram 1 AeTansiM yCTaHOBKU ML, He MEIoLLMX

npaea Ha Takve 4eiiCTBUS;

e) BCe MexXaHu4ecKne nospexaneHna n nonoMku, npounsowealine n3-3a HeBblnorHeHUA

MHCTPYKLMIA MO MOHTaXy W 3KCMnyaTauum.

14.

3. JTobble moandukaumm, usmeHeHust paboyrx napameTpoB, Nepeaernk, PEMOHTbI 1
3aMeHbl YacTel yCTaHOBKMW, NpoBeAeHHble 6e3 cornacusi NpouM3BOAUTENS UMK ero
avcTpubbloTopa.

4. He noanexuT komneHcaunu ywepb, BbI3BaHHbIA MPOCTOSAMU YCTaHOBKW B Mepros
0XWAAHUSA rapaHTUiHOro obcnyxuBaHus, a Takke Mobble yObITKU, MPUYNHEHHbIE
nmyLlecTBy KnveHTa, KpoMe camol yCTaHOBKY NPOV3BOAUTENS.

3. NapaHTUHbLIE paboThI:

1. PaboTbl B paMkax 3TOM rapaHTuK BbINOMHAOTCSA B TedeHue 14 gHew ¢ AaTbl nogadu
peknamauuv. B ncknmiounTenbHbIX Criyvasix 3T0T CPOK MOXET ObITb MPOANEH, B YHACTHOCTY,
ecnu TpebyeTcs BpeMs Ha NocTaBKy 3an4acTel Unu B criydae HEBO3MOXHOCTM paboThbl
cepBuca Ha obbekTe.

2. 3anuacTtu, KoTopble COTPYAHMKM CepBuca JEMOHTUPYIOT C YCTAHOBKM B pamKax
rapaHTMMHOrO PeMOHTa U 3aMEHSIOT UX HOBbIMU, SIBNSIIOTCH COBCTBEHHOCTbLIO
npov3BoanTens.

3. Pacxopbl, Bo3HuKatoLLMe 13-3a He0BOCHOBaHHbIX peknamaluii Unu nepepsIBoB B
cepBUCHbIX paboTax no XenaHuio 3asiBUTENs peknaMawum, HeceT cam 3asiBUTenb
peknamauuv. PemoHTHble paboTbl OLEHNBAIOTCS B COOTBETCTBUM C Tapudamm Ha
CepBWCHbIE YCNyrH, yCTaHOBMNEHHbIMU AUCTPUGBLIOTOPOM M NPOU3BOAUTENEM.

4. Tlpou3BoguTens MMeeT NPaBO OTKa3aTb B BbIMOMHEHWUN rapaHTUAHbIX paboT unu
obcnyxuBaHusi, eCnu KNWeHT 3aJepXXmMBaeT onnaTy 3a obopyaoBaHve nnm 3a
npeaBapuTenbHble CepPBUCHbIE PaboThbl.

5. KnueHT copericTByeT paboTHMKaM cepBuca BO BPeMsi TPOBEAEHUSI PEMOHTHbIX paboT
Ha MecTe yCTaHOBKM 0b6opyaoBaHus:

a) roToBWUT B COOTBETCTBYIOLLIEE BPEMS OCTYM K YCTAaHOBKE U K AOKyMEHTaLUuy;

6) obecneunBaet 3awmnTy crnyxbbl 1 ee MMyLLIECTBa, a Takke cobniogeHne Bcex

TpeﬁOBaHMVI No OXpaHe Tpyaa U TEXHUKN 6e30nacHOCTM Ha MeCTe BbINOMHEHNS pa60T;

B) co3faeTt ycnosua ana HemeaneHHoro Havdana pa60T Cpasy nocne I'IpVI6bITVIF|

COTPYOHMKOB cepBuca 1 npoBeaeHust pabot 6e3 kakmx-nmbo nomex, 6ecnnaTHo;

r) npegocTaBnsieT HeoGXOANMYIO MOMOLLE AMNs BbINOSIHEHWS paboT, Hanpumep,

npegoctasndeT NOAbEMHUK, 6ecnnaTtHble UCTOYHUKMN ONTEeKTPO3Hepruun.
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6.KnuneHT 06a3aH NPUHATL BbINOMHEHHbIE rapaHTWiiHble paboTbl HeMeAIeHHO nocne ux
3aBepLUEHUS U NOATBEPAUTL 3TO NUCbMEHHO B aKTe BbINOMHEHHbIX paboT, Konwuio
KOTOPOro OH nony4aer.

7.TapaHTus Ha ToBap He CoXpaHsieTcs Npu OTCYTCTBUM OBCNYKUBAHWUSA B COOTBETCTBUM C
pernameHToM paboT No aKcnnyaTauum 4aHHOro Tuna ToBapa.
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15. UHdhopmauma o peknamaumsax:

Mprem npogykumm ocyLecTBRsieTca noTpebutenem B COOTBETCTBUM C "VIHCTPyKUMEl O
nopsigke NpueMKun NPoAyKUUM NPON3BOACTBEHHO-TEXHUYECKOrO Ha3Ha4YeHNsi 1 TOBapoB
HapogHoro notpebneHus no kayecTay".

Mpn o6HapyXeHNn HECOOTBETCTBUA Ka4yecTBy, NoTpebuTens 06s3aH HanpaBuUTb
Peknamauuio nctpmbbioTopy, KOTOpas SBMSETCH OCHOBaHMEM ANs pelleHns Bonpoca o
3aKOHHOCTW MpeabABMEHHbIX NPeTeH3nin. CNcoK ANCTPMBBIOTOPOB 1 UX KOHTaKTHas
nHpopmaumsa ykasaHel Ha cTpaHuue https://aerostar.ua/ua/page/kontakty.

Peknamauun QuctpunbbloTopy crieqyeT NpeAocTaBnsATb B MMCbMEHHOM hopMe.
[onyckaeTcsi npegocTaBneHne peknamaumm no dakcy Unm no 3NeKTPOHHOM noyTe.
Peknamauus gomkHa cogepxxaTtb TUM, 3aBOACKON HOMEP, HOMEP PacXOAHOW HaknagHowm u
naty nepefadm YCTaHOBKW, @ Takxke aapec YCTaHOBKM, Homepa TenedoHoB un d.1.0.
OTBETCTBEHHOr0 Nnuuia.

Peknamaumsa Takke OormkHa cogepXaTtb onucaHue npo6neM C YCTaHOBKOW, a Takke (I'IO
BOSMO)KHOCTI/I) HanMeHOBaHWSA NOBPEXAEHHbIX YacTen.

I'Ip|/| HapyLweHUN KIMMeHTOM npaBuin TpaHCNOPTUPOBKK, NpuemMa, XpaHeHUAa, MOHTaXa n
aKcnnyaTtauuu npeTeH3nm no ka4yeCcTey He NPpUHUMaloTCA.
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BnaHk peKknamauunmn

HanmeHoBaHve komnaHum

KoHTakTHOe (OTBETCTBEHHOE) MU0

HavmeHoBaHue (Tun) nsgenvs

CepwiiHbIN (3aBOACKO) HOMep

[ata oTrpy3ku npoayKumm n Homep
HaknagHown

MecTo 1 agpec MecTa akcnnyaTtauum
naaenus

[ata BO3HVKHOBEHUS HencnpaBHOCTU

O6cTosiTenbCTBa, NPU KOTOPbIX Gbina
oBHapyxeHa HenmcrnpaBHOCTb

HeuncnpaBHbI KOMNOHEHT

OnucaHue npobnembl (xapakrep
HeucnpaBHOCTH, COBLITHS,
npeaLwecTByoLLE HEUCNPABHOCTY —
npupoaHble sIBeHus, nepenagbl
HanpskeHus NUTaHus u Tak ganee). Tun,
cxema NnoakIoYeHNs, TokU No asam,
HanpsikeHue B ceTu. HanpaeneHue
BpaLleHus. Temnepatypa, AaBneHue n
cocTaB TennoHocutens. Temneparypa
BO3ayxa, nepemelyaemoro. Mecto
yCTaHOBKM U MapKMpOBKa B CUCTEME.

MpuHATLIE Mepbl (Bawwn AeNCTBUS NO
onpeaeneHnto 1 ycTpaHeHuo
HencnpaBHOCTH)

Mpumeyanusa

OTBETCTBEHHOE NULIO
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BHumaHume!

Mpwv NpusHaHWM peknamaumm Heo6o0CHOBaHHON (ToBap He MMeeT AedeKTOB NN YCTaHOBMEHO,
4YTOo AedeKkTbl BO3HWMKMM K3-3a OOCTOSATENbCTB, 3a KOTOpble He HeCceT OTBETCTBEHHOCTU
HuctpubbioTop/MponssoanTens), Bakasunk/lokynarensb ob6sa3yeTca BO3MECTUTb
[unctpubbioTopy/lpoussoanTento pacxopbl, MOHECEHHbIE NMPU PacCMOTPEHVUN peknaMauum, B
TOM YuCIe Ha MPOBeAEHNE IKCMEPTU3bI.

CtommocTb paboT Mo peknamaumun paccynTbiBaeTcs no opmyne:

X=8*Y + Q*Z+M, roe

S - cTtonmocTb YenoBeko-yaca PaboTHuka 3a Tun BbINOMHEHHOW paboThl;

Y - KONM4YECTBO YeNOoBEKO-4acoB, Kak Mepa TPYAOEMKOCTH BbIMOMHEHHbIX paboT;

Q - Tapud 3a kunomeTp:

Z - paKTuyeckoe Kornm4ecTBO KUIIOMETPOB;

M - cToMmocTb MaTepuarnos, UCNOMNb30BaHHbIX A5 BbINOMHEHNS paboT.

CTouMocCTb YenoBeko-4aca Gpuraasl 3a NpoBefieHHble paboTbl cocTaenseT 10 $.

apaHTUiiHbIEe 0BA3aTenbCTBa HE pPacnpOCTPaHSATCS Ha:

Yactn obopyaoBaHusa M 3KCnnyaTauMoHHble MaTepuansl, noafexalime ecTeCTBEHHOMY
dur3nyeckoMy u3Hocy (punbTpbl, YNMOTHEHUS, KIMHOBWUAHbIE PEMHW, 3MeKTponamnbl,
npegoxpaHuTennu nT. 4.).

MoBpexaeHNs yCTaHOBKW, BO3HUWKLLIME BCNEACTBME: a) nonafjaHus BHYTPb YCTaHOBKM
NOCTOPOHHMX MpPEeAMETOB WMM XKWAKOCTEeN, ©6) NpUpoAHbIX SIBMEHWA, B) BO3OENCTBUSA
OKpy>KatoLel cpefibl, I) 4esATeNbHOCTM XUBOTHBIX, [) HECAaHKLUMOHMPOBAHHOIO AOCTYNa K y3ram
1 geTansiM yCTaHOBKW ML, He YNOMHOMOYEHHbIX Ha NpoBeAeHWe yka3aHHbIX AeCTBUN, €) BCex
MEXaHWYEeCKUX MOBPEXAEHUA W TMOMOoMOK, MpoM3oLlealmx BCRNeACTBME HEBbINOMHEHUS
pekoMeHaaunin n TpeboBaHuii JOKyMeHTauun, BktoyatoLler B cebst "MIHCTPYKUMIO MO MOHTaxy
1 aKcnnyartaummn”, nacnopT, HOPMbI, CTaHAAPTbLI U NpaBuna BbINOMHeHWs paborT.

PasnuuHble mMopudukaummn, M3MeHeHUs napameTpoB paboTbl, nNepenenku, PemMOHTbl U
3aMeHbl YacTell ycTaHOBKW, NMpoBefeHHble 6e3 cornmacoBaHus ¢ [MpousBoauTeneMm unu ero
npeactaBuTeNeM.

Tekywme pernameHTHble paboTbl, OCMOTpPbl 06OpyAOBaHWs, KOHdUrypauuwo wu
nporpaMmupoBaHue KOHTPOMIEpPOB, BbINOSHAEMble B COOTBETCTBMM C TpeboBaHusMU
"MIHCTpyKUMM NO MOHTaxy W aKkcnnyaTauum" B pamkax HOPManbHOro YyHKLMOHMPOBAHMWS
yCTaHOBKMU.

He nognexut komneHcauwn yuiep6, BbI3BaHHbIA NPOCTOSIMWU YCTaHOBKA B Mepuop
0XMAAHUA rapaHTUIiHOro o0bCnyxuBaHus 1 No6ow ywep6, NPUYMHEHHbIN UMYLLECTBY KMEHTA,
3a ucknoyeHnem obopyaosaHus MNpoussoauTens.
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XypHan pernaMeHTHbIX paboT

Ne
3amMoBneHHA

MNIB ocobwu, sika 3aiicHI0E
pernamMeHTHi po6oTu

Dara

Bua pobir

Mignuc a6o
neyartka

41



(¢)Ventservice

XypHan pernaMeHTHbIX paboT

Ne
3amMoBneHHA

MNIB ocobwu, sika 3aiicHI0E
pernamMeHTHi po6oTu

Dara

Bua pobir

Mignuc a6o
neyartka
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XypHan pernaMeHTHbIX paboT

Ne
3amMoBneHHA

MNIB ocobwu, sika 3aiicHI0E
pernamMeHTHi po6oTu

Dara

Bua pobir

Mignuc a6o
neyartka
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CEPTUD®UKAT O NMPUEME

BeHTunaumnoHHasa ycraHoska EcoStar
M3roToBIEeHa B COOTBETCTBUM C 3aKas3oM,
npoLuna npuemMoyHble UCMbITaHWs, COOTBETCTBYET TpeboBaHuAM
TY Y 28.2-35851853-006:2020

M npusHaHa rogHowm K aKcnnyatauun.

[ata Bbinycka « » 202__ poky

KoHTponep:

Mognucb M. 1.

TOB «BEHT-CEPBIC» 03061,
r. Kues, npocnekt OTpagHbin, 95 A2
Ten: (044) 594 71 08

Www.aerostar.ua
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JEKJIAPAILS ITPO BITIOBI/THICTD
(Opurinann)

1. TloBHe HaliMeHyBaHH | MicLE3HAXOIXKEHHS BUPOOHHMKA (11010 yrOBHOBAXKEHOTO TPECTABHHKA)

TOB «BEHT — CEPBIC», xox GﬂPHOY 35851853, Ykpaina, 03061, m. Kuis, npocnexr Biapanuuii, 95
(imiT. A2), odic 230.

Y noBHOBaX€HHI NPEACTaBHUK, PE3HACHT YKpaiHHK, YNMOBHOBaKEHHH BUPOOHHKOM Ha 30MpaHHs TeXHiyHOro (alina:
TOB «BEHT — CEPBIC», kox EIPTIOY 35851853, Ykpaina, 03061, m. Kuis, npocnexr Bixpaxuuii, 95
(qiT. A2), oic 230; agpeca Bupobunurea: m. Kuis, npocnexr Bixpaanuii, 95 (nir.52).

2. Onue i inentudikauiiini nani MamHu: G

Yeranosku BenTHIAANIAHI THIY: GlobalStar (GS 32-100); CrossStar (CS 1-4); CrossStar‘mini X (250, 500,
750, 1000); CrossStar mini XV (250, 500, 750, 1000); CrossStar mini XP (250, 500, 750, 1000); EcoStar X
(250, 500, 750, 1000); EcoStar XV (250, 500, 750, 1000); EcoStar XP (250, 500, 750, 1000); SkyStar (1 2 4
2(450) 4 (450)); SkyStar mini (250, 500, 750, 1000); PoolStar (3-63); PoolStar compact 1/2/3; GreenSTR (2-
25); SlimStar (150, 250, 500, 750, 1000, 1500, 2000, 2500, 3000), SlimStar pap (500, 1000), DryStar 3456 8
10), Top Star, RoofStar (RS A 5-36, A 8-45, A 12-65, A 16-85, A 20-100, Kox YKT 3EJI 8415.

(uativenyBanns, GyHKUii, MO, THIL Cepiifinii Homep i KomepitifiHa Ha3sd, onic)

3. BinomocTi mpo BiANOBIAHICTb TEXHIYHUM perjaMeHTaM:

- TeXHIYHOT0 perJaMeHTy HH3LKOBOJILTHOTO ejleKTpH4HOro obaaaHanus (IIKMY Ne 1067 Bix 16.12.2015 p.) moayib A
- TeXHiYHOT0 PerJiaMenTy 3 eJIeKTPOMAaruiTHoi cymicHocti obnaxnanus (ITKMY Ne 1077 Bin 16.12.2015 p.) moayss A

- TexHiYHOro peryiaMeHTy Ge3nexH MaunH (MKMY Ne 62 gix 30.01.2013 p.) moayan A

4. TlocunaHHus Ha BIATNOBIAHI CTAHAAPTH, BKIIOYEHI IO Mepeniky HALiOHANbHHUX CTaHAApTiB, WO Oyau
sactocoBani (i3 3a3HaYeHHAM JaT BUAAHHS CTaHj@priB), aGo mocwiaHHs Ha iHwi Texwiudi creumdikanii (i3
3a3HAYCHHSAM AT BUJIAHHA crieldikalii), CTOCOBHO AKHX ACKIAPYEThCS BiNOBIAHICTb:

JCTY EN 60335-2-80:2015; ICTY EN 55014-1:2016; ICTY EN 55014-2:2017;
JCTY EN 61000-3-2:2016; ACTY EN 61000-3-3:2017, ACTY EN 60204-1:2015.

5. [onarkoBa iHdopmauis:
Texniuna goxymeHTauis BHPOGHNKA, NPoTOXR0.T BHNpoGyBans Ne T020719/22 six 07.02.2022 p, «nepekiaj
ek ii 3 opnarinaay»

6. Micue i nata nekiapyBaHHs:
TOB «BEHT — CEPBIC», xop €IPIIOY 35851853, Ykpaina, 03061, m. Knis, npocnexr Binpaauuii, 95
(anit. A2), odic 230.

Jupextop /"% ;ZQZ\ 07.02.2022 p. Cepriit AHIIYIIOB

(HaliMeHyBaHHs NIOCan) &L (mi; (nara) (Iv’s Ta MPI3BUILILE)

—
ML
Jleinapauia npo BianosianicTs B3atalia o6aik y7iodposinsHomy ropajcy OOB TOB «BCLL «MIBJAEHTECT» nin nomepon. Jleknapais aificia 3a ymosu
. HaHeceHHs 3HaKy Bi/INOBIIHOCTI Ha NPOAYKLLIO, YH YAAKOBKY.

07.02.2022 p. 06.02.2025 p.

(mata y‘m (Tepmin Aii obniky)

Anna KYPOUYKIHA

Uunnicms dexciapanii movena nepesipuniu 3a men +3 8 056 744 30 14
+38050 486 22 92
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Form QAT_10-MO5, version 00, effective since March 25th, 2020

Certificate of Compliance

No. 0D220131.VS0Q45

Certificate’s «Vent-Servicey LLC
Holder: Office 230, 95 (A2) Vidradnyi avenue
Kyiv, 03061, Ukraine

Certification ECM
Mark:

Product: Air Handling Units
Model (3); (see the following annex)
Verification to: Standard:

EN 60335-1:2012/A13:2017,

EN 60335-2-80:2003/A2:2009,

EN 60204-1:2018, EN 55014-1:2017/A11:2020,
EN 55014-2:1997/AC:1997,

EN 61000-3-2:2014, EN 61000-3-3:2013

related to CE Directive(s):

2006/42/EC (Machinery)

2014/35/EU (Low Voltage)

2014/30/EU (Electromagnetic Compatibility)

Remark: This document has been issued on a voluntary basis and upon request of the manufacturer. It is
our opinion that the technical documentation received from the manufacturer is safisfactory for the
requirements of the ECM Certification Mark. The conformity mark above can be affixed on the products
accordingly to the ECM regulation about its release and its use.

Additional information and clarification about the Marking:

The manufacturer is responsible for the CE Marking process, and if necessary, must
refer to a Notified Body. This document has been issued on the basis of the regulation

on ECM Voluntary Mark for the certification of products. RGO1_ECM rev.3 available
at: www.entecerma.it

Issuance date: 31 January 2022
Expiry date: 30 January 2027

Approver
ECM Service Director

Ente Certificazione Macchine Srl
Via Ca' Bella, 243 - Loc. Castello di Serravalle — 40053 Valsamoggia (BO) - ITALY
® +39 051 6705141 & +39 051 6705156 info@entecerma.it @ www.entecerma.it

.3
I
*
a0
KI0
I
O
O
o)
@)
I
i
oy
i
I
-
O
v
5
NS
F—
Q
)
@)
|
L
O
O
o)
O

46



(¢)Ventservice
Eﬂil HOTATOK
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@Ventservice

OpuanyHa agpeca: Legal address:
03061, Kuis, np-T BiapagHun, 95-A2, 03061, Kyiv, Otradny Ave, 95-A2,
odgic 230 office 230
Ten.: +38 044 594-71-08 tel.:+38 044 594-71-08
office@ventservice.com.ua office@ventservice.com.ua
BupoGHMYi NoTyXHOCTI: Production capacity:
Kwis, np-T BigpagHun, 95-b2 Kyiv, Otradny Ave, 95-B2
CepsicHa nigTpumka: Service support:
Kwis, np-T BigpagHui, 95-62 Kyiv, Otradny Ave, 95-B2
Ten.:+380674464150 tel.: +380674464150
service@ventservice.com.ua service@ventservice.com.ua

https://aerostar.ua
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1. Preface

This manual serves as a standard operational, installation, and maintenance guide for the
air handling units of the EcoStar models with the corresponding certification model names listed
in the declaration:

UA.TR.YT.D.062303-22
With the corresponding name EcoStar (250, 500, 750, 1000, 1500, 2000, 2500, 3000).

The company LLC "VENT-SERVICE" consistently works on equipment improvement,
expanding the product range, and optimizing operations.

Therefore, the company reserves the right to modify and change to the current manual,
guides, and technical passport for this product.

LLC "VENT-SERVICE" is not obligated to inform third parties or clients about such changes.
For the most up-to-date information of the equipment, clients can refer to the official website:
https://aerostar.ua/ua/catalogue

2. Safety Instructions

2.1 Instruction and General Provisions

Connection, startup, adjustment, and operations related to the operational maintenance and
repair should be carried out in the presence of a work permit by qualified personnel, in conditions
compliant with the norms of the current legislation of the country.

Qualified personnel refer to individuals familiar with the necessary standards, rules,
instructions, and documentation for the installation, connection, startup, and operation of
ventilation equipment. Their qualifications should enable them to identify, prevent, and avoid
potential malfunctions and hazards to life, health, and property.

During the preparation of the unit for operation and its operation, it is hecessary to adhere
to safety requirements outlined in "DSTU B A.3.2-12:2009. Ventilation Systems. General
Requirements," "NPAOP 40.1-1.21-98 Rules for the Safe Operation of Consumer Electrical
Installations," and "Rules for the Technical Operation of Consumer Electrical Units."

The unit should be assembled in accordance with the requirements of DSTU B A.3.2-
12:2009, project documentation, and this manual.

Before connecting the power supply, ensure the absence of damages that may pose a
threat to life and health. Check the voltage of the power supply network, the integrity of
grounding conductors, and the reliability of their contact with the grounding clamp.

The installation should provide free access to service points during operation.

Maintenance and equipment repair should only be performed after disconnecting it from the
power supply and ensuring the complete stoppage of the moving parts of the units and
associated equipment. Grounding of the unit is carried out in accordance with the "Rules for the
Arrangement of Electrical Installations” (PUE).

51


https://aerostar.ua/ua/catalogue

Ventservice
The grounding resistance should to comply with the requirements of the Rules for the

Arrangement of Electrical Installations (PUE). The resistance value between the grounding bolt
and each touchable metal part of the unit that may be under voltage should not exceed 0,1 Om.

During testing, adjustment, and operation, suction and pressurizing openings should be
protected to eliminate the risk of injury to individuals from air flow and rotating parts.
Power outage should only occur in emergency situations.

Equipment maintenance should be performed exclusively by qualified
personnel with the appropriate authorization for work, including authorization
for work at heights.

All servicing personnel should be trained and equipped with the
necessary tools and equipment.

Work with unit in an altered state of consciousness is prohibited.
All servicing personnel should be of alegal age.

Strictly prohibited the access of children to play with the equipment.

>EBB BB

2.2 STRICTLY PROHIBITED:

« Starting the equipment before connecting fuses;

« Starting the equipment with open inspection doors or panels;

» Opening inspection doors or panels before the fan comes to a completely stop;

« Performing equipment repair work without prior disconnection of electrical devices from
the power supply;

« Servicing heaters until their surface cools to a safe temperature;

* Using equipment beyond the ranges specified in it's technical documentation.

 Operating malfunctioning equipment.

2.3 UNACCEPTABLE USAGE

The use of equipment is prohibited in the following cases:

* In an extremely dusty environment;

* By untrained personnel;

* When failing to comply with existing standards;

* In the case of incorrect installation;

* In the presence of power supply defects;

* In cases of complete or partial non-compliance with instructions;
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* In the absence of regular maintenance;

» With modifications and other interventions not approved by the manufacturer;
* In a workspace not cleared of tools and other objects;
* In the presence of abnormal vibrations in the working area.

2.4 DEFINITION OF HAZARDOUS ZONES

Only qualified and trained personnel should have access to the equipment.

» The external hazardous zone is defined as the area approximately 1 meter around the
unit and equipment.
» Access to the internal hazardous zone can be obtained from the inside of the unit.

2.5 OPERATION OF PRESSURIZED EQUIPMENT

All units specified in this manual comply with the requirements of Directive 2014/68/EU
(Pressure Equipment).

2.6 Operation of the Unit:

* The unit should be disconnected from the power supply by switching off and locking the
main switch.

* The servicing personnel should to use appropriate personal protective equipment in
accordance with generally accepted safety rules (helmet, gloves, safety glasses, etc.).

2.7 Operation of the Refrigeration Circuit:

* Pressure checking, venting, and pressurizing the system should be performed by using
appropriate equipment and tools.

* To prevent risks, before disconnecting or brazing parts, the pressure in the refrigeration
circuit should be reduced to zero pressure.

* There is a risk of residual pressure due to oil degassing or heating of the heat exchanger
after the pressure has been reduced.

Zero pressure should be maintained by opening the pressure relief valve on the low-
pressure side.

* Brazing should be carried out by a qualified welder.

CAUTION!
In the event of afire, thereis arisk of refrigerant leakage!
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> B> B BB B B PP

54

Do not activate the air handling unit without grounding.

Before turning on the units, all doors should be closed, and covers
should be in place and secured.

Before conducting internal inspection of the unit, ensure that the unit is
disconnected from the power supply and has no rotating parts or
components.

Before turning on the unit, it’s sections should be connected according
to the installation instructions.

Before opening doors, after turning off the unit and the main switch, wait
(1-2 minutes) until the fans come to a stop.

Be cautious when performing installation or repair work on the water
heater - the coolant temperature can reach 130°C.

If the air handling units is operate with an automation system not
approved by the manufacturer, the functionality, reliability, and safety of the
device protection are the responsibility of the company that installed the
automation.

Protection zones for moving parts.

Moving parts in unit include fan blades, belt drive of the rotary heat
exchanger (if any), and parts of the shut-off and bypass valves of the plate
heat exchanger (if any). Inspection doors are locked and protect against
direct contact with moving elements.
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3. General Information

3.1 Purpose

EcoStar intake-exhaust energy-efficient units with heat recovery function feature a compact
design and represent a fully assembled unit that provides filtration, cooling/heating, and supply
of fresh, treated air into the premises.

The unit's capacity is up to 3000 m3/h.

Equipped with a simple control system, they are ready for operation.

Productive and noiseless (30 mm wall acoustic insulation).

The plate heat exchanger ensures heat transfer efficiency of 85-92%. All units are tested by
our specialists.

or in violation of this manual may result of injury to the servicing personnel or
damage to the equipment.

j Attention! The usage of this equipment for purposes other than intended

The unit is available in an internal (standard) and external version. Internal units are installed
in technical rooms where they are not exposed to atmospheric precipitation and moisture
condensation at ambient air temperatures from +5 to +40°C. External units are designed for
installation outside premises and are suitable for operation at ambient air temperatures from -
20 to +40°C. All standard sizes come in two modification with and without a bypass on the heat
exchanger.

3.2 Construction
The unit have a frameless design. It design is determinate by the little size and implemented
internal partitions that form the sections in unit.

The casing is completely sealed, has high corrosion resistance, and is made of galvanized
sheet steel with a thickness of 0.65 mm. The highly efficient thermo-acoustic-insulated body
consists of sandwich panels (two sheets of steel) with mineral wool that have density of 50
kg/m3. The unit structure is compact and have a light weight. High performance at low
temperatures and minimal noise levels will not have an effect on your comfort.

The central cover (serves as the central maintenance panel) it is attached to the side walls
(end of the wall). The central panel is positioned in place at indexing notch areas formed on the
end of the wall of the side, upper, and lower panels.

The central panel fix by latches, that's mounted on the end of the panels and fix to them
by 5x8 mm rivets. Corresponding hooks for latches are mounted on the maintenance panel by
the same way.

The latches mounted on the side panels can open at 90° and 180°.

The handles of the "Mesan" type are mounted on the central panel for convenient removal
of the maintenance panel.

Note: For larger modifications to the air handling unit, the design includes the installation of
two maintenance panels
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Side and rear panels are mounted by M6x25mm screws and install to the slot area with a
set of washers, secured by M6 rivet nuts directly to the panel. Plastic sleeve, which seal the
panel contour, were previously installed into the outer holes at the panel. The openings into
sleeve, in turn, are covered with "KNK" caps. (Picture 1)

Picture 1

All gaps that may affect the airtightness of the internal circuit of the unit, and panels that
filled with mineral wool, are sealed by sealant.

At the ends on the maintenance panels, a "D-shaped" rubber seal is used.

In some EcoStar unit modifications, with a horizontal exhaust, provided on a top panel
placement of the automation control section. The maintenance panel of automation section
mounted to the body in a manner similar to the side panels, by using 4 screws and rivet nuts
M6 with a mounting kit consisting of a set of washers, plastic sleeve, and cap.

The unit should be mount on a smooth horizontal surface by using support legs.

The height of the legs can vary up to 150mm

There is no need for additional anchoring for the placement of the unit.

3.3 Execution Side

The EcoStar design allows to choose the side of connecting the external power sources
and service accesses. The side is determined concerning the direction of the airflow, either
right or left.

Also, the units are divided according to the principle of execution vertical (XV), or
horizontal (X)
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EcoStar units and individual sections are equipped with identification labels that display
equipment functions, connection schemes, and energy supply and discharge (Picture 2)
(Table 1). Functional modules are designed with consideration for the necessary parameters:
the size of unit and construction openings, which simplifies the process of assembling
ventilation units on-site.

Conventional .
o
P.n. N2 Name symbols. Stickers Purpose
Connection of the unit to
5. Flexible insert the ventilation system,
vibration minimization
. @ Airflow regulation to the
6. Air valve [% unit
7 Air filtration for incoming
’ Pocket-type filter air to the unit and
ventilation duct.
Air filtration for incoming
8. Cassette-type air to the unit and
filter S
ventilation duct
9. Fan Sup.plle.zs air to the
T ventilation system
F . .
10. . - Using refrigerant, extracts
Direct cooler heat from the air and
| | \DC/ dehumidifies i
1= ]
11 Water-based @ Transfers heat from
: heater. circulating water to the air
=
12. Electric heater £ Hegts the su_pply air by
using electrical power
=
13. Removes heat from the air
Water cooler ;
using cooler water
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Use heat from the exhaust

14.

air and transfers it to the

supply air without mixing
the streams

The heat pump transfers

Plate heat <>

exchanger

heat from the surrounding
environment and directs it
into the ventilation system,
dehumidifies, and
maintains the air
temperature within a
specified range.

Heat pump

The heat transfer fluid is
fed into the heat

Compressor
exchanger system

The box of automatization
where located all control
devices of the unit

P> © & ®

Automation

Automation

P> B>
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B ——— —_—
HanpaBneHue Bo3gyxa HanpaeneHue Bo3ayxa
HanpaMoK nositpsa HanpsamoK nosiTpsa

Air direction Air direction

Picture 2

Service panels of electrical heating sections, individual junction boxes, and
service panels covering electrical equipment are equipped with a warning label

marked "danger - electricity.”

A caution about the danger of contact with rotating parts is located on the
external side of the service doors of the unit with a precautionary marking

"danger."



Drain

Must trap condensate
Unit must be level
to drain properly

Ventservice

OpeHax

MoBUMHEH YTPWUMYBATM KOHOEH
caT.

OB6nanHaHHR NoOBUHHE BYTH
nigknwoYeHe oo ApeHa)y.

Motor connection is made
on a «Star» pattern , 380v
For use with single-phase
frequency inverter need to
reconnect for "triangle"
pattern, 230v

Migknwo4eHHA ABUryHa
BWKOHAHO 33 CXEeMO

w3ipka» 380v

[nA BUKOPUCTaHHA ABUryHa 3
oAHOa3HUM YECTOTHUKOM
HEeoBXigHO NepenigKNYMTH No
CcXeMi «TPUKYTHMK®, 230v

380V 230V
2 MNig Yac nigkn4eHHs NosiTpo-
When connecting two wrench np%ao.qa ,feoﬁxi nHO B
must be used BUKOPUCTOBYBATH ABa KnoYi
/
—
Picture 3

3.5 Operation Principle

Units with heat recovery purify, heat, and supply fresh air. The units extract heat from the
exhaust air and transfer it to the supply air by using a plate heat exchanger with high efficiency.
The airflow scheme through the heat exchanger is shown at Picture 4.
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Numerous airflows, formed by the plates, create heat recovery. Heat exchange occurs
between two airflows without transferring moisture. The exhaust and supply air streams pass in
a cross-direction through the heat exchanger. Although the exhaust and supply air streams are
close to each other, but their flows do not mix. In the winter period, moisture in the air condenses
on the plates of the heat exchanger to prevent energy loss and damage of the heat exchanger;
the condensate should not freeze.

In the Units with a bypass channel, if a temperature of the air is lower than 0 C° part of the
supply air (30%) passes through the bypass channel, thereby increasing the air temperature on
the heat exchanger.

Picture 4

The equipment configuration is depicted at the spread sheet below.
According to the Customer's order, the standard set can be expanded.

Name Quantity
Assembled EcoStar unit 1
Installation and operation manual 1
Technical passport for the unit 1

Cables, devices, and auxiliary materials necessary for the operation, installation, external
connection, and grounding of the Unit are not included in the supply kit. Their provision is the
responsibility of the Customer or the installation organization based on the specification of the
design.

Spare parts and tools are not included in the supply kit.

An additional feature of the units that is possibility to install the enthalpy type of heat
exchanger in them.
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Enthalpy heat exchanger

The most modern and optimal option for a heat exchanger in a private house or apartment.

The enthalpy heat exchanger consists of a membrane that absorbs moisture from the
exhaust air and transfers it to the supply air. The transfer occurs through diffusion, ensuring that
the air is not mixed. This is achieved through a microporous structure that allows only water
molecules (water vapor) to pass through, blocking the transport of microorganisms, bacteria,
mold spores, gases, and odors.

Moreover, they are resistant to freezing and do not form condensate, which is an additional
advantage in their use. Due to their identical dimensions, aluminum and plastic heat exchangers
can be easily replaced without additional modifications to the heat recovery unit. The material
prevents moisture condensation, making it fully effective even at critically low temperatures.

Benefits:

» Transfers heat and moisture to fresh air.
» Absence of condensate.

* Resistant to freezing.

* Relatively low cost.
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3.6 Dimensions and other technical data of EcoStar units.

((synthetic filter G4) Upperpanel] (o tection of the Termostat
— = — Flange EcoStar
. " — o

N
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N o2 L Vertical plug of the heat
- - — ° o section
7 — =
(Ec-engine” 1.1 1 ¢ ° o 3
il NN I ) G 1O
Y M| o~ Heat exchanger Drainage pipe, o~ oo

Support of the heat )

('supportieg)

Picture 5 (a)
Unit design

(Panal of automation ssclion)
St

Side panel

Support le: .
Picture 5 (b)
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4. Technical Data

4.1. Dimensions of EcoStar
The dimensional specifications of EcoStar unit are illustrate at the Picture 6, 7, 8, and 9.
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Picture 6
Dimensions of EcoStar 500XV
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Picture 7
Dimensions of EcoStar 750-1000XV
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Dimensions of EcoStar 1000 X
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Picture 9
Dimensions of EcoStarXV 1500
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4.2. Fans

Modern EC fans are used in the EcoStar units. They are energy-efficient and easy to control.
EC technology, based on the use of an integrated electronic control system, allows the
motor to always operate in an optimal mode. The built-in electronic control system can adjust
the fan speed according to the air flow requirements and operate with a high level of efficiency.

Main advantages of EC fans:

» High efficiency (approximately 93%);

*» Energy savings leading to reduced operational costs (minimum of 30%);
» Compact size with relatively high power;

* Low noise levels at relatively high power;

*» Fan performance control based on temperature;

» Smooth and precise regulation capability;

* Motor protection from mechanical impact and electrical overload;

* Long service life.

The EC motor series provides higher reliability. In case of a voltage drop in the network, it
smoothly stops and issues a fault signal.

In this type of equipment, EC fans of German production are used. The single-sided suction
impeller of the fan is made with backward-curved blades, featuring an aerodynamically
optimized shape. The diffuser without blades increases efficiency and improves acoustic
characteristics. The impeller is made of a high-strength material according to 1SO: 1940. The
fan has overheating protection through temperature control.

Compliance with standards:

o Protection rating: IP54;

¢ Fan testing is conducted in a chamber according to DIN: 24163, Part 2, or ISO: 5801;

¢ Technical characteristics comply with accuracy class 2 according to DIN: 24166;

* Motor efficiency corresponds to IE5 class.

The arrow on the motor housing indicates the direction of the fan rotation. The fans have
backward-curved blades installed on galvanized steel sheets. The blades are press-fitted
directly onto the rotor of the external rotor motor. The motor (together with the blades) is
dynamically balanced in two planes according to DIN ISO: 1940.

The ball bearings of the motor require no technical maintenance and can operate in any
position within the space of the installation and at the maximum permissible air temperature. At
an external air temperature of 40°C, the minimum service life of the bearings is 40,000 hours
(L10).
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Note: Low external temperatures do not harm the ball bearings of the
' motor when the fan is running. This is due to the temperature increase from
o

60 to 90 K inside the motor during operation.

Motor Protection

Thermal contacts are built into the motor winding. Thus, when the critical motor temperature
is reached, the power supply is interrupted. For motors with class B insulation, this is 130°C,
and for motors with class F insulation, it is 155°C.

Built-in Thermal Contacts
Fans with built-in thermal contacts have automatic or manual restart. If the fan has an
automatic restart function, the motor will start again as soon as it cools down.

Thermal Contact with External Outputs

A thermal contact with external outputs should always be connected to a protective relay.
For single-phase motors, STET-10 is used (or AWESK if the current is less than 0.45 A). If the
thermal contact opens, the relay needs to be manually reset after the motor has cooled down.

4.3. Heat Exchanger

Plate or cross-counterflow heat exchanger. The heat-conductive plates of the heat
exchanger section surface are made of thin metal foil (material: aluminum, copper, stainless
steel) or ultra-thin cardboard, plastic, hygroscopic cellulose. In this design, inflow and exhaust
air streams move through a significant number of small channels formed by these heat-
conductive plates, following the counterflow scheme. Contact and mixing of the streams, as well
as their contamination, are practically excluded. Heat exchangers designed with moisture
transfer in mind (i.e., the need for micro-pore formation in the material) eliminate the possibility
of bacteria and odor transmission. There are no moving parts in the heat exchanger design. The
efficiency coefficient is 50-80%. In a heat exchanger with a metal foil, moisture can condense
on the surface of the plates due to temperature differences between the air streams.

In the warm season, it needs to be drained into the building's sewage system through a
specially equipped drainage pipeline.

In the cold season, there is a risk of this moisture freezing in the heat exchanger and its
mechanical damage (thawing). Additionally, the ice formed significantly reduces the efficiency
of the heat exchanger. Therefore, heat exchangers with metal heat-conductive plates require
periodic thawing during operation in the cold season by heating with a stream of warm exhaust
air or using an additional water or electric air heater. During thawing, the supply air is either not
supplied at all or is supplied to the room bypassing the heat exchanger through an additional
valve (bypass). The thawing time averages between 5 to 25 minutes. A heat exchanger with
heat-conductive plates made of ultra-thin cardboard and plastic is not prone to freezing since
moisture exchange occurs through these materials. However, it has another drawback: it cannot
be used for ventilation in high-humidity rooms for the purpose of dehumidification. The plate
heat exchanger can be installed in the supply-exhaust system both vertically and horizontally
depending on the requirements for the size of the ventilation chamber.
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5. Automation System

5.1 Basic Functions of the Automation System:
- Control of the unit and main parameters by using a smartphone;
- Maintenance of the incoming air temperature;
- Signal for filter contamination - based on accumulated operating hours;
- Emergency alarm with display of the malfunction in the smartphone app;
- Smooth maintenance of the incoming air temperature;
- Automatic restart of the unit after a power failure;
- Limitation of the range of values for adjustable parameters that are set.

5.2 Control

For heating and maintaining the specified air temperature, the unit is equipped with electric
heaters EK1 and EK2 (optional). To control EK2, an SSR regulator is used, which provides
contactless switching on/off of the full power of the electric heater, promoting less wear and
longer operation.

Remote control of the unit can be carried out by using the AEROSTAR app (available for
download on Play Market or the AppStore).

o0

AEROSTAR

Picture 10

MpuaaThmi Bigryx

KoutaxTHi pavi poapobHika

Npo e AopRaTox

ana Android npucTpoie
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5.3 Technical Data and Connection Diagram
Technical data:
- Power supply = 24VDC;
- Modbus 19200, 8, N, 1;
- Supported network frequency: 2.4GHz;
- Protection class IP 20;

Connection diagramm

Functional button

\

!
L\

Connection terminals:-
Modbus RS485

Power supply = 24VDC

\

[A11 1\

Indicator lights

- _

WiFi > ; ! ~
- WiFi
JF 71111 LW\
- RS485 -
- STATUS
Picture 11
A RS485 + Modbus RS485
B RS485 -
GND -24 VDC Power supply = 24VDC
24V +24VDC

5.4 Application Installation
Download the application from the Google Play Store or AppStore by entering
"Aerostar" in the search bar.
Install the following application:

AEROSTAR

Picture 12
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5.5 Wi-Fi Module Settings

Let's consider the basic settings:
1) Connect to the Wi-Fi network provided by the module.
2) Open a browser and enter 192.168.4.1 in the address bar.
3) Login to the system, by using the default password 1111.

4) Menu x "Settings," tab f "General":
® "Device Name" - change as desired;
"Dark Mode" - apply dark theme;
[El  Language" - select the language;
L "Time Zone" - select the Eastern European Time Zone (UTC+2) for standard time
and (UTC+3) for daylight saving time;
- "Set Time" - record the current date and time from the device used to configure
the module;
- "Restart Device" - manually restart the module.
5)  Menu #% "Settings," tab B "Configuration”:
- I "Config File" - field for uploading the .json config file;
- 22"Modbus Slave TCP" - activate the Modbus Slave TCP option for reading
Modbus variable registers from the module using SCADA,;
"Startup Delay," 0 s
"Read Delay," 1 ms
"Write Delay," 1 ms
- ) "Number of Retries," 1
6) "Settings” 4 menu, "Wi-Fi* = tab:
- 'A™Smart Config" - manage the option to enable/disable the module configuration
mode using the functional button;
- = "Access Point" - manage the option to show/hide the SSID of the module's
network for other devices. If SSID is hidden, press the functional button twice, and the
SSID will be visible for 5 minutes;
- @ "Available Networks" - scan to obtain a list of Wi-Fi networks. Connect the module
to a 2.4GHz router network;
- o "Wi-Fi Connection” - connect the module to a 2.4GHz router network with manual
entry of network data;

papapd

7) "Settings" & menu, "Firmware" a tab:
- @ "Cloud Update" - when the module is connected to the router, there is an option
to remotely update the module firmware from the cloud;
- &"Local Update" - update the module firmware locally using a .bin firmware file;
8) "Settings" menu, "Cloud" tab:
- @Cloud Active" - manage the option to enable/disable data transmission to the
& cloud;
- "Auto URL" - set the cloud URL address. Default:
aerostarahuwebapp.azurewebsites.net;
- E "Data Send Frequency, s" - set the frequency of sending data to the cloud.
Default: 60s.
9) "Settings" P menu, "Password" P tab - change the password for access to the Wi-
Fi module. To reset the default access password, press the functional button for 5
seconds.
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5.6 Connecting the Wi-Fi Module to a 2.4GHz Router Network
Follow these steps:

1) Connect to the Wi-Fi network provided by the module.

2) Open a browser and enter 192.168.4.1 in the address bar.

3) Log in to the system using the default password 1111.

4)  Go to the "Settings" < menu, "Wi-Fi* = tab.

5) Perform a scan of available networks by using the button. e

6) Select the desired 2.4GHz network.

7) Onthe "Access Point" tab, enter the password for the selected network, go to the
"Network" tab, and select/configure the IP parameters for the module.

Edit Wi-Fi

o~ ;
=" Access point EIEE Network

Auto ¢ ‘

192.168.16.9
255.255.255.0
192.168.16.1
192.168.16.152
| ) !
192.168.16.1

Picture 13

d

8) Confirm the connection by pressing the "Yes" button.
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5.7 Connecting the Wi-Fi Module to a 2.4GHz Router Network Using
the "AEROSTAR" App

Follow these steps:

1) Enable location services on your phone (device location data).

2) Connect to the 2.4GHz router network.

3) Openthe AEROSTAR app.

4) Go to the "Wi-Fi Settings" menu.

5) Enter the password for the router network.

6) Press the "Configure" button and simultaneously press the black functional button on
the Wi-Fi module to switch it to configuration mode.

7) The green light will start flashing at 1-second intervals. After successful configuration,
the green light will blink twice as fast, and the AEROSTAR app will provide the option to add the
configured module to the list of units.

5.8 Adding an Installation to the AEROSTAR App

There are two options for using the Wi-Fi module. Let's consider the possibilities of each:
First option: Connecting the module to an existing Wi-Fi network:

v Provides access to the unit both over the internet and locally through the existing network.
Second option: Connecting without adding the Wi-Fi module to the network:

v Access to the unit is possible only locally within the range of the Wi-Fi module's network.

It is recommended to use the "First option."
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5.9 Adding an Installation from the 2.4GHz Router Network

Option 1.

1)
2)
3)
4)
5)
6)

Option 2.

1)

2)

3)

4)

5)
Option 3.

1)

2)

3)

4)

5)

6)

7

Locally:

Connect the Wi-Fi module to the 2.4GHz router network.
Connect your phone to the router network.

Open the AEROSTAR app.

Go to the "Add unit" menu.

Choose "Search for unit."

After successful search, add the desired unit.

Cloud Connection:

Open the AEROSTAR app.

Go to the "Add Unit" menu.

Choose "Cloud Connection."

Enter the Wi-Fi module's MAC address in field #, below it, enter the password
(default is 1111);

Press "Connect." After successful connection, add the Unit.

Direct Connection:

Open the AEROSTAR app.

Go to the "Add Unit" menu.

Choose "Direct Connection."

In the IP field, enter the IP address of the Wi-Fi module, below it - the password
(default is 1111).

Press "Connect." After successful connection, add the installation. You can find
the MAC / IP address by:

Connecting to the Wi-Fi module's network, go to 192.168.4.1 in the browser, on
the "Home" page.

In the AEROSTAR app, go to the "Unit Settings" menu on the already added
installation.

5.10 Adding a Unit from the Wi-Fi Module Network Locally:

72

Localy

1)
2)
3)
4)
5)

Connect your phone to the Wi-Fi module's network.
Open the AEROSTAR app.

Go to the "Add Unit" menu.

Choose "Search for Unit."

After successful search, add the desired unit.



6. AEROSTAR App. Key Features
6.1 Main Screen

Unit list

Add unit

Configure WI-FI

Language

About

Picture 14
User Main Screen:

¢ Unit List - navigate to a menu where all added units are displayed,;

e Add Unit - menu for adding a unit;

o Wi-Fi Settings - menu for connecting the Wi-Fi module to the 2.4GHz router network;

e Language - select the language of the application interface;

¢ About the Program - display the application version and contact information for customer
support.
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6.2 Units lists

09:00

<« Unit list

123456 (Test AHU)

Picture 15
The screen on which the added settings are displayed.
- * quick access to the “Add Unit” menu;
Clicking and holding on the selected installation opens an additional menu for:

- change the unit image (photo from the camera, selection from the gallery,
selection of the finished image);

- viewing unit parameters (IP, MAC, Name, Access password, group);

- Remove an unit from the unit list.
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6.3 User Interface Screen for Controlling

09:03 oA 74%8

€ A Home

System state

Season Winter

Alarms

Temp.setpoint

Supply temperature sensor

& & 170045

Picture 16

Unit settings
Syste ynit list

Seasc Language

About
Alarm
Check for update firmware

Temp.setpoint 23.9

*C
Supply temperature sensor  22.3

& & 170045

Picture 17

m - Main screen, primary information about the system;

m - Sensor’s screen, primary information about the system;

ﬂ — Device’s screen, basic information about the status of devices;

- Control screen, where the system is managed (Power On/Off, Temperature Setting,

Mode Selection, Fan Speed Adjustment);

. — Alarm Signals screen, displaying active alarms and allowing the reset of resolved

alarm notifications;

- Schedule screen, where the system operation is configured based on a weekly

schedule;

+ - Screen "Add Variable," adding additional variables to the "Main" screen.

Firmware update check — navigating to the menu for:

- Checking available updates for the Wi-Fi module firmware;
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- Updating to a new firmware version (CAUTION!!! Do not close the current screen until
the update is complete. After a successful update, a screen with available firmware updates will

be displayed);
- Installing previous firmware versions. Setting up the weekly schedule

6.4 Weekly Schedule Settin

gs

<« © Schedule

Monc  Tues Wedr Thur Frid:

Control Control

Temp.setpoint Temp.setpoint

Fan speed Fan speed

Control Control

Temp.setpoint Temp.setpoint

Fan speed Fan speed

Picture 18 Picture 19

& © 170045

& e 170045

Let's follow the next algorithm:

1) 5 Press the edit button ;

2) = Open the menu for adding time intervals ;

3) @) Press "Add Time Interval" ;

4) Configure the main parameters of the time point (Temperature settings, On/Off
control, Fan speed selection);

5) Activate with a checkmark the parameter that needs to be engaged at a specific
point.

6) (= Configure the schedule for other days. Switch to the tab of another day of the week,

press, copy the schedule parameters from the previously configured day by pressing "Copy
- (day of the week)"@

7 Press the "Save" button E and exit from the editing mode;
8) Press the button to start the weekly schedule; {#
9) To turn off the weekly schedule, press the button. = ®
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6.5 Additional Information

&, C_D - Communication with the Unit. Icons display the communication status with the
unit and the type of connection. Cloudy via mobile internet or directly via Wi-Fi. The best type of
connection is automatically selected. When pressing on the cloud, we allow/prohibit the use of
mobile internet.

Light indicators:

- Blinks when the Wi-Fi module is in configuration mode and stays steadily
lit in operational mode;

- Blinks upon successful data transmission;

- Blinks when data is lost and stays steadily lit during a connection
interruption.

Functional button:

- Functional button for transitioning to configuration mode with a single

short press;

- Press and hold for 5 seconds to reset the access password to the default

i 1111.

CONFIG - When the "Hide SSID" function is activated, a double press again displays
the Wi-Fi module's SSID for 10 minutes.

e



Ventservice

7. Transport and Storage
Theinstallation is transported in an assembled state. When transporting, follow these
actions:

» Transportation of the unit should be only in a horizontal position.

» Pay special attention to prevent mechanical damage to protruding parts.

e The unit can be transport by any means of transportation that ensures its preservation
and excludes mechanical damage, following the rules for transporting goods applicable to this
type of transport.

If storage of the unit is required before installation, follow these recommendations:

* Do not remove the equipment from the packaging.

e Place it in a horizontal position on a level, solid surface; turning it in any direction may
cause damage to certain components.

e Protect the unit from mechanical damage.

e Cover the unit to protect it from dust, precipitation, frost, chemical aggressive
environments, etc.

e The permissible storage period of the unit depends of the surrounding conditions.

Never place heavy foreign objects on the equipment.

8. Safety Measures

Safe operation conditions of the unit should be ensured by specialized personnel who
comply with the requirements of the following standards: DN 0.00-1.21-98 "Rules for the Safe
Operation of Consumer Electrical Installations," "Rules for the Technical Operation of Consumer
Electrical Installations" (PTE), and NAPB A.01.001-2014 "Rules of Fire Safety in Ukraine."

Only individuals who have familiarized themselves with this unit and operation manual and
have been instructed on safety regulations are allowed to perform installation and operation of
the unit. Before applying electrical power, ensure that there are no damages that pose a threat
to life and health.

Do not turn on the unit without grounding!

Grounding the unit should be done according to the "Rules for the Arrangement of Electrical
Installations." Connection to protective grounding is mandatory. The grounding resistance must
comply with the requirements of the "Rules for the Technical Operation of Consumer Electrical
Installations".

The resistance value between the grounding bolt and every accessible metal part of the unit
that may be under voltage should not exceed 0.1 Om.

Check the power supply voltage, integrity of grounded conductors, and the reliability of their
contact with the grounding clamp (terminals should be clean)!

The unit installation should allow free access to service points during operation.

The air handling unit should be equipped with devices protecting it from the entry of foreign
objects!

Maintenance and repair of the unit should be carried out only after disconnecting from the
power supply and complete stop of rotating parts.

During tests, adjustments, and operation of the unit, suction and discharge openings should
be protected to eliminate the possibility of injury to people from air flow and rotating parts.

Before turning on the unit, all covers should be installed in their places and secured!
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If the ventilation unit is operated with an automation system not approved by the
manufacturer for functionality, reliability, and safety, the responsibility take the company that
installed the automation.

9. Installation

9.1 Location
The surface on which the equipment is installed should be horizontal and smooth, which is
important for the installation and proper operation of the equipment.

Connecting to the system Placement of automation

~y

Picture 20
Installation location
*The image is relevant only for floor-mounted unit.

9.2 Providing of the Service Access
The installation of the equipment should ensure free access to its service points during
operation. To ensure service access, the following distances from the wall should be provided:

1) 0.8 x width of the unit (W) = distance between the wall and the installation 0.8 - for
elements such as the fan, filter, rotary heat exchanger.

2) 1.15 x width of the unit (W) = distance between the wall and the installation 1.15 - for
elements such as the heater, cooler, droplet separator, plate heat exchanger.
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Picture 21
Distance from the wall required for service maintenance

9.3 Pre-installation check

It is necessary to check the integrity of the cargo (completeness according to the invoice),
the ability of the fans to rotate, the parameters of electrical equipment, and energy carriers. Any
malfunctions identified should be rectified before starting the unit. The passport is attached to
the Air Handling Unit.

Particular attention, during installation and commissioning, should be paid to keep of
electrical safety requirements.

10. Operation

10.1. Commissioning

The installation of the Unit, its connection to the power supply and grounding, as well as
configuration and testing, should be carried out by qualified personnel of a specialized
organization, adhering to all safety rules during installation and operation. Special attention
should be paid to keeping electrical safety requirements during installation and commissioning.
The unit should be carried out in accordance with the requirements of DSTU B A.3.2-12:2009,
DSTU-N B V.2.5-73:2013, project documentation, and installation manual.

During the operation of the Units, should comply with the requirements of DSTU B A.3.2-
12:2009 and this manual and operation guide.

Before installation and connection, it is necessary to comply with all requirements of the
power supply organization specialists and obtain permission to connect to the power supply
network. The worker launching the unit should to take measures in advance to stop all work on
the unit (assembly, cleaning, etc.), and also make sure that there are no tools and other foreign
objects inside the unit and inform the staff about the start.

The unit should be installed on a solid and stable surface; the unit does not require
specialized fastening. Connect the air ducts following the instructions on the unit's body.

Non-compliance with the instructions and passport during installation and
commissioning may result in denial of warranty service.
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11. Drainage of condensate.

Stainless steel condensate traps are installed in the cooling sections, plate heat exchanger,
and steam humidification. They are equipped with a drain to connect the condensate drainage
system, supplied as a separate part (do not include as standart part to the supply kit). Each
section is equipped with an independent system. The height of the trap depends of the total fan
pressure and ensures its proper operation. The trap should be selected according to the fan
pressure. The trap calculation is shown at Picture 22. When the height of the trap is higher than
the frame height, it is recommended to provide legs under the frame with a height of 150 mm.
Legs can be ordered from the manufacturer as a separate element (for floor-based units). Before
starting and after a long equipment shutdown, it is necessary to fill the trap with water. The trap
can be equipped with an odor valve and a ball valve (with negative pressure). Such a trap is not
filled before starting work.

The trap is not included in the supply package.

Connection D=25; H=Kx1.875
K=P/10

H H - high of siphone
K - siphone outlet height
P - total fan pressure Picture 22
Trap

12. Technical maintenance

EcoStar unit are characterized by a high level of reliability. For efficient equipment operation,
periodic maintenance is required. Maintenance work should only be carried out by experienced
and qualified professionals. Before starting maintenance or repair work, make sure that the unit
is disconnected from power supply and any mechanical movement of units parts is stopped.

13.Scheduled maintenance recommended by the service department
of "VENT-SERVICE" for supply and exhaust units.

According to the operating conditions, the user establishes the interval between inspections,
which should be carried out no less than once a month. The inspection includes:

Once a month:

1) External inspection of equipment, checking fasteners, fences, and structures of the supply
and exhaust unit.

2) Check power supply phases (voltage imbalance check, current imbalance check).

3) Inspection and cleaning (replacement) of air filters.

4) Check electric drives regulating the shut-off valves.

5) Control and record the condition of automation and instrumentation parameters.

6) Check vibration isolating supports.

7) Maintenance of the water pump. (if any)
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8) Check the operation of the equipment drainage system and, if necessary, perform
drainage cleaning.
9) Check the condition of the heat exchanger.

Once a quarter:

10) It is recommended to replace filters every 3-4 months.

11) Check the conditions of power and control chains of equipment, and tighten connections if
necessary.

12) Control and adjustment of the three-way valve of the water heater.

13) Control and adjustment of the three-way valve of the water cooler.

14) Check and centre the impeller on the shaft.

15) Remove plaque from the impeller.

16) Tightening the shock absorber springs at the base of the fan motor.

17) Check the flexibility and strength of fasteners.

Once every six months:

It is recommended to inspect the fan at least once every 6 months. Disconnect the fan
from the unit. Carefully inspect the fan blades. Dust or other contaminants may disrupt the
balancing of the fan blades. To clean the fan blades, using a high-pressure stream, abrasive
materials, sharp objects, and aggressive solvents capable of scratching or damaging the fan
blades are prohibited.

Attention!
A If the reinstalled fan does not start or the thermal protection contacts are
triggered, contact the manufacturer.
Do not immerse the fan blades in liquid!

Servicing the Heat Exchanger

Carefully remove the cassette, immerse it in a bath with warm water and soap (without
using soda). Rinse with a weak stream of hot water (too much water pressure can deform the
plates). Insert only a completely dry heat exchanger back into the unit. To ensure high drying
efficiency, close the windows and doors of the serviced room. Windows and doors should only
be opened for room ventilation.

A Use only specially designed tools for servicing and repair.

Once a year:

18) Chemical cleaning of the condensate drain.

19) Inspection of the contamination status of water filters with a steel mesh.
20) Cleaning of the louvred grilles.

21) Inspection of air ducts for tightness.

22) Chemical cleaning of the heat exchanger.

23) Washing and cleaning the internal cavity of the air handling unit.
24) Planned sealing of the air duct.

25) Checking the compliance of instrumentation.

26) Inspection of the unit impeller.

27) Servicing drain traps.

28) Servicing the water pump.
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The buyer undertakes to properly fill out the logbook after performing these works.

Without the mandatory technical routine works, the warranty is voided the day after these
works were supposed to be performed. At the request of the manufacturer's service department,
the buyer undertakes to provide the Logbook of routine works for review. Confirmation of the
buyer's proper operation and maintenance of the equipment includes not only the completed
Logbook of routine works but also the results of equipment diagnostics conducted by the
manufacturer's service department, if necessary, to confirm the entries in the Logbook of routine
works.

14.Warranty Terms

The Limited Liability Company "VENT-SERVICE," hereinafter referred to as the
Manufacturer, produces the Unit in accordance with the requirements of TU U 28.2-35851853-
006:2020 and the design documentation, guarantees the compliance of the Unit with the
technical documentation requirements when the consumer follows the rules of transportation,
storage, installation, setup, and operation, provided that the works on installation and
commissioning are carried out by a specialized organization with the appropriate
manufacturer's permit.

During the warranty period, the Manufacturer undertakes the obligation to rectify
equipment malfunctions that occurred due to factory defects in the Unit or its parts and
components. The basis for considering claims regarding the fulfillment of warranty obligations
is a Complaint. The procedure for filing and the content of the Complaint are specified in
paragraph 15.

The Manufacturer independently decides whether to replace components or their defective
parts or to repair them on-site. The performed warranty service does not extend the warranty
period, and the warranty for replaced parts expires with the expiration of the Unit's warranty
period. These warranty conditions are valid for all contracts for the purchase of the
Manufacturer's Units unless other conditions are specified in these contracts.

14.1. Warranty Period

The warranty period for the equipment is 36 calendar months from the date of transfer of
the equipment to the consumer, but not more than 42 months from the manufacturing date.
The date of transfer to the consumer is considered the date of issuance of the distributor's
invoice.

14.2. Warranties Do Not Cover:
1.Parts of the equipment and operational materials subject to natural physical wear and
tear (filters, fuses, etc.).
2.Damages to the Unit that occurred due to:
a) Entry of foreign objects or liquids inside the Unit;
b) Natural phenomena;
c) Environmental influences;
d) Animal activity;
e) Unauthorized access to the Unit's nodes and parts by individuals not authorized to
perform such actions;
f) All mechanical damages and breakdowns resulting from non-compliance with the
installation and operation manual, or technical passport.
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3.Various modifications, changes in operating parameters, alterations, repairs, and
replacements of Unit parts made without the consent of the Manufacturer or its Distributor.

4.Compensation for damages incurred due to downtime of the Unit during the warranty
service waiting period and any damage to the Client's property.

14.3. Warranty Services

1.Works under this warranty are carried out within 14 days from the date of submitting the
complaint. In exceptional cases, this period may be extended, particularly when time is
needed for the delivery of parts or if there is an inability to perform service work on-site.

2.Parts removed by service personnel from the Unit as part of warranty repairs and
replaced with new ones are the property of the Manufacturer.

3.Costs arising from unjustified complaints or interruptions in service work at the request
of the complainant are borne by the complainant. Repair works are priced according to the
service rates set by the Distributor or the Manufacturer.

4.The Manufacturer has the right to refuse warranty services or maintenance if the
customer delays payment for the equipment or for previous service works.

5.The customer assists the service personnel during repair works at the equipment's
location:

a) Prepares timely access to the Unit and documentation.

b) Ensures the protection of the service team and its property, as well as compliance with

all occupational safety and health requirements at the work site.

c) Creates conditions for the immediate start of work upon the arrival of service personnel,

allowing work to proceed without any hindrance, free of charge.

d) Provides necessary assistance for the work, such as supplying a hoist, free power

sources, etc.

6.The customer is obligated to accept completed warranty works immediately upon their
completion and confirm this in writing in an act of completed works, a copy of which they
receive.

7.The warranty on the product is not preserved in the absence of service according to the
maintenance schedule for this type of product.
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15.Information on Complaints

The acceptance of the product is carried out by the consumer in accordance with the
"Procedure for Acceptance of Industrial and Technical Products and Consumer Goods for
Quality."

In case of identifying quality discrepancies, the consumer is obliged to submit a Complaint
to the Distributor, which serves as the basis for resolving the issue of the legitimacy of the
raised claim. The list of distributors and their contact information is provided on the page
https://aerostar.ua/ua/page/kontakty.

Complaints to the Distributor should be submitted in writing. It is permissible to submit a
complaint by fax or by email. The complaint must include the type, serial number, invoice
number, and date of transfer of the Unit, as well as the address of the Unit, telephone
numbers, and the full name of the responsible person.

The complaint should also contain a description of unit problems and, if possible, the
names of damaged parts.

Claims regarding quality are not accepted if the Client violates the rules of transportation,
acceptance, storage, installation, and operation.
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START-UP PROTOCOL

Type of installation

Object

Factory number

Address

Manufacturer

Customer

Date

Supply voltage, V

Supply fan motor current, A

Current strength of the exhaust fan motor, A

Air flow rate of the supply system, m¥h

Exhaust air flow, m*h

Compressor current (s), A (* optional)

By passport

EQUIPMENT OPERATION PARAMETERS

Actually

11

Shutdown in case of fire
Phase control relay

Threat of calorifer freezing
Threat of exchanger freezing
Overheating of electric heater
Humidity converter
Gigrostat

Circulation pump

Remote control
Refrigeration unit accident
Servo drive of heater valve
Servo drive of cooler valve

Switching on the refrigeration unit

AUTOMATION TESTING

ENREREEEEREEDE

Supply air temperature sensor
OQutside air temperature sensor
Exhaust air temperature sensor
Coolant temperature sensor

Servo drive of supply flap

Room air temperature sensor
Servo drive of exhaust flap

Servo drive of recirculation damper
Servo drive of recuperator flap
Pressure drop sensors on fans

Pressure drop sensors on filters

of the rotary

of the rotary p

EEREREEERREEE

Heating

Gooling

Recirculation

L

CHECK OF AIR PREPARATION PROCESSES

Utilization
Hydration

Draining

HEN

THE PROTOCOL WAS DONE

Full name

Full name

o
3

Firm

l
Position l
l
l

Signature

| l
] Position [
| l
| l

Signature
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rasputnyi
Печатный текст
START-UP PROTOCOL

rasputnyi
Печатный текст
Exhaust air temperature sensor  

rasputnyi
Печатный текст
Room air temperature sensor

rasputnyi
Печатный текст
Coolant temperature sensor 

rasputnyi
Печатный текст
Pressure drop sensors on fans 
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Complaint form

Company name

Contact (responsible) person

Product name (type)

Serial (factory) number

Date of shipment and invoice number

Place and address of the product application

Date of the malfunction

Circumstances under which the malfunction was detected

Faulty component

Description of the problem (nature of the fault, events that
preceded the fault — natural phenomena, power voltage
drops, etc.). Type, connection diagram, currents on the
phases, mains voltage. Rotation direction. Temperature,

pressure and composition of the heat-and-cooling agent. Air
temperature that is transferred. Place of installation and
location in the system

Measures taken (your actions to identify and solve the
problem)

Note

Responsible person
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Attention:

If the complaint is found to be unreasonable (the product has no defects, or it is found that
the defects resulted of circumstances for which the Distributor/ Manufacturer is not
responsible) the Customer/Buyer shall compensate the Distributor/Manufacturer the costs
incurred during the consideration of the complaint, including the costs of expert examination.

The cost of claim works is calculated by the following formula:

X=S8*Y + Q*Z+M, where

S — cost per man-hour of the Employee for the type of work performed;

Y — the number of man-hours as a measure of the labor intensity of the work performed;

Q — rate per kilometer;

Z — actual number of kilometers;

M — cost of materials used to perform the work.

The cost per man-hour for the work performed is $10.

Guarantee obligations do not apply to:

- Equipment parts and operating materials which are subject to natural physical wear and
tear (filters, seals, belts, light bulbs, fuses, etc.).

- Damages to the Equipment resulting from:

a) foreign objects or liquids entering the Equipment,

b) natural phenomena,

c) environmental impact,

d) animal activity,

h) unauthorized access to the units and parts of the Equipment by persons not authorized
to perform the abovementioned actions,

h) all mechanical damages and breakdowns that occurred as a result of non-compliance
with the recommendations and requirements of the documentation, including the "Installation
and Operation Manual", passport, norms, standards and rules of works conductions.

- Various modifications, adjustments in operating parameters, alterations, repairs and
replacement of parts of the Equipment, carried out without the consent of the Manufacturer or
his representative.

- Current routine works, inspections of equipment, configuration and programming of
controllers, which are carried out in accordance with the requirements of the "Installation and
Operation Manual" within the normal functioning of the Equipment.

- Damages caused by downtime of the Equipment during the waiting period of guarantee
service and any damage caused to the client's property, except for the Manufacturer's
Equipment, are not subject to compensation.
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Order

Name of the person
performing scheduled
maintenance

Date

Type of
work

Signature
or seal
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Routine maintenance.

Name of the person
performing scheduled Date
maintenance

Type of Signature

Order work or seal
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Order

Name of the person
performing scheduled
maintenance

Date

Type of
work

Signature
or seal
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ACCEPTANCE CERTIFICATE
The EcoStar air handling unit

manufactured according to the Order,
has passed acceptance tests, complies with the requirements of
TU U 28.2-35851853-006:2020

and is recognized as suitable for operation.

Date of issue "_. 20 year

Controller

Signature M.P.

Aerostar Ventilation Services LLC
03061, Kyiv,

95 A2 Vydradny Avenue

Tel.: (044) 594 71 08
www.aerostar.ua
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JEKJIAPAL ITPO BITIOBLIHICTD
(Opurinan)

1. TToBHe HaliMeHyBaHH i MiCLIe3HAXOMXKEHHS! BUPOOHHMKA (HOro yNoBHOBaXKEHOrO NPeACTABHHKA)

TOB «BEHT — CEPBIC», xox €APIIOY 35851853, Ykpaina, 03061, m. Kuis, npocnexr Binpannnii, 95
(oiiT. A2), oic 230.

VNOBHOBAXECHUH NPEACTABHYK, pexmxem‘ VkpaiHn, yNOBHOBaXKeHHH BUDOGHHKOM Ha 3GMpakHs TeXHiYHOro (aiina:
TOB «BEHT — CEPBIC», kox €APIIOY 35851853, Ykpaina, 03061, m. Kuie, npocnexr Binpanunii, 95
(aiit. A2), opic 230; agpeca papobunurea: M. Kuis, npocnexr Binpaanuii, 95 (nir.52).

2. Onuce i inenrndikauiiini nani MaIIuHu: T

YeranoBku BenTHaAsNilHI THIY: GlobalStar (GS 32-100); CrossStar (CS 1-4); CrossStar’mini X (250, 500,
750, 1000); CrossStar mini XV (250, 500, 750, 1000); CrossStar mini XP (250, 500, 750, 1000); EcoStar X
(250, 500, 750, 1000); EcoStar XV (250, 500, 750, 1000); EcoStar XP (250, 500, 750, 1000); SkyStar (1 2 4
2(450) 4 (450)); SkyStar mini (250, 500, 750, 1000); PoolStar (3-63); PoolStar compact 1/2/3; GreenSTR (2-
25); SlimStar (150, 250, 500, 750, 1000, 1500, 2000, 2500, 3000), SlimStar pap (500, 1000), DryStar 3456 8
10), Top Star, RoofStar (RS A 5-36, A 8-45, A 12-65, A 16-85, A 20-100, Kon YKT 3EJI 8415.

(uativenyBauust, GyHKUIT, MO/, THIL Cepiiinnii HoMep i Komepuilina Ha3Ba, OriC)

‘| 3. BinomocTi npo BiANOBIAHICTE TEXHIUHUM perjlaMeHTaM:

- TexXHIYHOr0 perIaMeHTy HH3bKOBOIBTHOIO eJleKTpH4Horo odnaaauus (MKMY Ne 1067 Bix 16.12.2015 p.) moaysb A
- TexHIYHOro PerJamMenTy 3 eJJeKTPOMAarHiTHoi cymicHocTi obnaananus (ITKMY Ne 1077 sia 16.12.2015 p.) moayas A

- TexHiYHOro persiaMeHTy Ge3nexkH MaumH (NNKMY Ne 62 Bin 30.01.2013 p.) moayan A

4. TlocunanHs Ha BIANOBINHI CTAaHAApPTH, BKIIOYEHI [0 MepesiKy HALIOHATLHHX CTaHAApTiB, IO Oyau
sactocoBani (i3 3a3HaueHnAM JaT BUIAHHsS CTaHJ@pris), aGo MocwiaHHs Ha iHWi Texwiudi cnemmdikanit (i3
3a3HaYCHHAM AT BUAAHHA crienudikauii), CTOCOBHO SIKUX ACKNapyEThCs BILTIOBIIHICTB:

JCTY EN 60335-2-80:2015; ICTY EN 55014-1:2016; ACTY EN 55014-2:2017;
JCTY EN 61000-3-2:2016; ACTY EN 61009-3-3:2017, ACTY EN 60204-1:2015.

5. Honarkosa indopmanis:
Texniyna xoxymMeHTauis BHPOOGHHKA, npoToxosx Bunpodyeans Ne T020719/22 six 07.02.2022 p, «nepekuan
JeKjapanii 3 oparinauxy»

6. Micue i nata nexnapyBaHHs:
TOB «BEHT — CEPBIC», xop €IPIIOY 35851853, Ykpaiua, 03061, m. Kuie, npocnexr Binpannnii, 95
(sriT. A2), odic 230.

JupexTop 0 07.02.2022 p. Cepriii AHI{TYIIOB

(HaliMeHyBaHHS NOCAAH) M (ni?KMﬁ/ (nara) (Im’s Ta IPI3BUILE)

|

Jieknapauis npo BiAnoBiAHICTh B34Ta 112 00! }gv“fooposmmlom LOPALKY OO0B TOB «BCLL «MBJAEHTECT» nin nomepowm. Jlek:apauis aificua 3a ymosu
HAHCCEHHsA 3HaKy BUANOBIAHOCTI HA l'lpOI.lyKllllO 4H YNAKOBKY.

UA.TR.YT/D.020 422 e 07.02.2022 p. 06.02.2025 p.

(cﬁnikomji?')\".')j 0 \ (naTa B3ATTA HA QFIK) (TepMmiH Aii 06miKky)
Tpencrasmmx = N s ;
Oprany 3 ouumn,u OBiZN{ 292 Anna KYPOUYKIHA

Ynnnicme oexaapayii smooicia nepesipumu 3a mea +3 8 056 744 30 14
+38050 486 22 92
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Form QAT_10-MO5, version 00, effective since March 25th, 2020

Certificate of Compliance

No. 0D220131.VS0Q45

Certificate’s «Vent-Servicen LLC
Holder: Office 230, 95 (A2) Vidradnyi avenue
Kyiv, 03061, Ukraine

-5

Certification ECM
Mark:

Imca

— Cert

Product: Air Handling Units
Model(s): (see the following annex)
o Verification to: Standard:

EN 60335-1:2012/A13:2017,

EN 60335-2-80:2003/A2:2009,

EN 60204-1:2018, EN 55014-1:2017/A11:2020,
EN 55014-2:1997/AC:1997,

EN 61000-3-2:2014, EN 61000-3-3:2013

o=
3oy

related to CE Directive(s):

2006/42/EC (Machinery)

2014/35/EU (Low Voltage)

2014/30/EU (Electromagnetic Compatibility)
Remark: This document has been issued on a voluntary basis and upon request of the manufacturer. It is
our opinion that the technical documentation received from the manufacturer is safisfactory for the
requirements of the ECM Certification Mark. The conformity mark above can be affixed on the products
accordingly to the ECM regulation about its release and ifs use

Additional information and clarification about the Marking:
The manufacturer is responsible for the CE Marking process, and if necessary, must
refer to a Notified Body. This document has been issued on the basis of the regulation
on ECM Voluntary Mark for the certification of products. RGO1_ECM rev.3 available
at: www.entecerma.it

Issuance date: 31 January 2022
Expiry date: 30 January 2027

Reviewer Approver

Technical expert ECM S e Director
Amanda Payne Luca Bedonni
. » 157 SR
Y f' {628\ D /’/
. i L

SRR o\ £V V%,
N PV
Ente Certificazione Macchine Srl

Via Ca' Bella, 243 - Loc. Castello di Serravalle — 40053 Valsamoggia (BO) - ITALY
® +39 051 6705141 & +39 051 6705156 info@entecerma.it @ www.entecerma.it

Certificate — Ceptmdomkar —
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For note
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@Ventservice

OpuanyHa agpeca: Legal address:
03061, Kuis, np-T BiapagHun, 95-A2, 03061, Kyiv, Otradny Ave, 95-A2,
odpic 230 office 230
Ten.: +38 044 594-71-08 tel.:+38 044 594-71-08
office@ventservice.com.ua office@ventservice.com.ua
BupoGHMYi NoTyXHOCTI: Production capacity:
Kwis, np-T BigpagHun, 95-b2 Kyiv, Otradny Ave, 95-B2
CepsicHa nigTpumMka: Service support:
Kwis, np-T BigpagHun, 95-b2 Kyiv, Otradny Ave, 95-B2
Ten.:+380674464150 tel.: +380674464150
service@ventservice.com.ua service@ventservice.com.ua

https://aerostar.ua
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