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Monayas narpisy MH-120k (amapat nporounmii
ra3oBHUii BOAOHArpiBaIbHU)

YBAT'A! 3 MmeToro 3amo0iranHs MONIKO/PKEHHIO SIIEMEHTIB SJICKTPOHHUX MIKPO-
CXEM BiJI MTOTIaJaHHs KOHICHCATY B XOJIOHY MOPY IMiCJIsl YCTAHOBKH B IIPUMIIIICHHI KOTE-
JIBHI CITiJi BATPUMATH MOJYJb MEpesa 3amycKoM KiJbKa TOIWH MPH IUTFOCOBIN Temrepa-

Typi.

1 OCHOBHI TEXHIYHI XAPAKTEPUCTHUKH

Tabmums 1 OCHOBHI TeXHIYHI XapaKTepUCTHKH

HaiimenyBaHHs napameTpy gt E E 3HaueHHs
1 HomiHanbHa TemIONpOaYKTHBHICTD, + 5 % kBt 120
2 Tun razy - [puponnuit
3 HomiHanpHAHN THCK Ta3y Ila 1960
4 HominanbHa BuTpata rasy mpu t =20 ° C, arm. | MY/ 01
THCKY 760 MM pT. cT., Q., = 8000 xxai / M3 12,35
MiniMansHa BUTpaTa rasy 4,0
5 KoeditienT kopucHOT Iii, He MEHII
-Bpexumi 80 °C/60° C % 96,5
- B pexumi 50°C/30°C 107
6 PoOounii THCK TEIJIOHOCIS, He OiIbIe MlIla 0,3
7 MakcumanbHa TeMIlepaTypa TeIUIOHO s, He Oi- oC 85
JbIIe
8 Jliama3oH perystoBaHHS TEMIIEPATyPH TEILIOHO- oC 40 - 85
Cisl Ha BUXOJli 3 MOJLyJIsl, HE MEHIII
9 Temneparypa NpoyKTiB 3ropsiHHSI Ha BUXO/I 3
MOJIyJIsl, HE BUIIIE oC
- B pexkumi 80 °C / 60 °C 60
- B pexknmi 50 °C /30 °C 40
10 EnexTpyyHa NOTY)KHICTB, HE OiJbIIe Bt 1000
11 XapaxTepucTHKa eJIeKTpoXXuBIIeHHs (Hapyra | B/TI'n 220 % . |
/4acTora) 50
12 Maca mozyuns, He Oinblie KT 200
13 3micT BUKH/IIB B IPOYKTAX 3TOPSHHS:
- okcuu Byrurertio CO, He Oibie mr/m® 50
- okcusu azoty NOX, He OinbIiie 20
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2 KOMIUVIEKTHICTb
2.1 Monyns MH-120k.
2.2 Tacmopt. HactanoBa 3 ekcrutyaTartii

2.3 Jletanu aisi MOHTaXY — MEpeTiK HaBeAeHO B Tabmuii 2.

Tabmuig 2. KiabkicTh AeTajiei, MiT.
HaiimenyBanus Kinbkictp

bont M12x50

laiika M 12

ITaii6a npyxunHa 12
Bboatr M16x60

laiika M16

[laiiba npyxunHa 16
[Mpoknanka A-65-6
[poxnagka A-100 -6

ENTEN NI N F NG FNY N N

3 PECYPCH I TAPAHTII

Cepenniii TepmiH city:x01 Moxyst - 14 pokiB.

YMOBH TpaHCIIOPTYBaHHS 1 30€pex)eHHs] MOAYJIIB B YACTHHI BILUTUBY KJIi-
MaTHYHUX (hakTopiB 30BHIMIHKOTO cepenoBuma - 2 (C) mo TOCT 15150-69.
TpaHcriopTyBaHHS MOJYJIiB B YaCTHHI BIUIMBY MeXaHi4HUX (akTopis 1o rpymi C
I'OCT 23170.

lapanTiiiHuii Iepiof] MOYMHAETHCS 3 MOMEHTY BBEJICHHS B €KCILTyarTa-
uito obnanHaHHA (mepmnii 3amyck cepBicHUM HeHTpoM CII «YkpinTepm»), BiH
craHoBuTh 30 MicsiiB, ane He OinbIe 3,5 pOKiB 3 MOMEHTY BUPOOHHMIITBA.

I'apauTiiiHi 3000B's13aHHA MOUIUPIOIOTHCS 32 YMOBM, 1[0 00J1a/1-
HAHHA 00CJIYTOBYEThCA CEPBiCHOIO opraHi3aiicio, akpeautoanoio CII
«YKPIHTEPM» (yki1ageHO J0T0Bip HA TeXHiYHE 00CTyTOBYBAHHS).

MoHTaxx MOAYJIsl HOBUHEH POBOAUTHUCS 32 IPOEKTOM, PO3POOICHUM
CTEMiaTi30BaHO0 OpPraHi3alli€lo Ha MiIcTaBl TEXHIYHUX YMOB, BUJJAHUX Ia3010-
CTayaJIbHOI OpraHi3auli€lo, i HOrOKEHHX B YCTAHOBJICHOMY MOPSAKY.



BBenenHsi B ekcimiyaTaniio o6JagHAHHS (mepumii 3aMyCK
o0J1aqHaHHA) | rapaHTIiiHUII PEMOHT NPOBOAUTHLCS CEPBICHMMM OpraHizami-
sIMHU, NMEPJIK IKUX HABEJAEHO B JaHOMY MACMOPTi.

KopcTkicTs Bomu B cHCTEMI OITajeHHS He TOBUHHA repeBuityBaru 0,7
MT.€KB/IL.

Hiamerpu TpyOONPOBOIIB, MEPETHH 1 MapKa €IeKTPHYHHUX IIPOBOIIB, SKi
M KITF0YA0ThCS 0 BUPOOY, MOBUHHI BIAMOBIAATH BUMOTaM MPOCKTY Ta PEKO-
MEHJIAIliSIM BUPOOHHUKA BUPOOH.

[Tpu minkarodeHHi BUPOOU 10 BiKE iCHYIOYOi CHCTEMH OTaNeHHs Heo0-
XiJIHa MPOMHUBKA CUCTEMHU.

I'apaHTisi He MOMIMPIOETHLCS:

1 Ha necnpaBHOCTI BupoOy, CipHYMHEHE HEJAOTPUMAHHIM HaBEIECHHX
BHIIE YMOB T'apaHTii.

2 Ha HecmpaBHOCTI, BUKJIMKaHI HEJOTPUMAHHSAM IMPAaBHUJI €KCIUTyaTaIlii,
30epiranHs 1 TPaHCIIOPTYBaHHS.

3 Ha Bunajaku HECaHKI[IOHOBAHOTO MiIKIIFOUSHHs BUpOOy ocobamu 1 op-
TaHi3aIisaMu, sKi He MalOTh BiATIOBIAHOI JIiIEH311, TOBHOBAXEHB 1 KBamidikarii.

4 Tpu HasiBHOCTI MEXaHIYHHX MMOIIKOKECHb, & TAKOXK [1ii 30BHIIIHIX CHII
CTHXIMHOTO XapakTepy (ONMCKaBKa, yparaH, 3eMJETpyC i T.I.), HABMHCHHX a00
HeoOepeKHUX il KopucTyBada abo TpeTixX ocio.

5 Ha necnpaBHOCTI Bup0oOy, CIPUYMHEH] HEBIAMOBIIHICTIO IMapaMeTpiB
EIIEKTPOMEPEIKi, THCKY 1 SIKOCTI Ta3y B Ta30Biil MaricTpali, TUCKY i SIKOCTi X0JIO-
JTHO1 BOIH.

6 Ha HecripaBHOCTI BHpOOY, CIPUYMHEHI TOMIJIKAMH B TIPOEKTi CHCTEMHU
OIaJICHHSI, Ta30BUX, BOJIOTPOBIIHUX 1 €JICKTPHUYHUX MEPEK, IMiIKIIOYCHHUX JI0 BU-
po0y, a TaK0X OMUJIKAMH 1 HEBIATIOBI THOCTSIMI MOHTaXKY ITEpPEPaxOBaHHX BUIIIE
CUCTEM 1 MEepex.

7 Ha HecnipaBHOCTI, siKi BUHUKJIM B pe3yJbTari nopyueHHs [IpaBun mo-
XKexKHOi Oe3rneku, [IpaBun 6e3nekn cuctem razornocradanss, [Ipasun Oesneunol
eKCIUTyaTallii el1eKTpOyCTaHOBOK CIIOKHBAYIB.

8 SIKmio BUSIBJIEHI NOMIKOIKEHHS, BUKIMKaH] OTPAIUITHHSAM BCEPEIUHY
o0JIaJJHaHHS CTOPOHHIX TIPE/IMETIB, PIJIMHU, KOMAaX, TPU3YHIB, JIOMAIIHIX TBAPHH,
TOIIIO.

9 Ilpwu nii Ha BUpPiO BOJOTH, OYAIBEILHOTO MUY, OPY/Y i HENPHUITYCTH-
MUX TEMIIEPAaTYpPHUX YMOB 200 Takux (aKTOpiB, K KOPO3isi 800 OKHUCIICHHSI.

10 Ipu «3akunanHi» (Biakiaamganus cojieit Ca i Mg) TemiooOMiHHHKIB B
o0JyiaHaHHI.

[MianpuemcTBO 3abe3Medye MoCTavanHs 3am4acTuH npoTsiroM 10 pokis
miciis 3HATTA BUpoOy 3 BUPOOHHUITBA.



CTOCOBHO [Tiii, TTOB'I3aHUX 3 TapaHTIHHAMHA PEMOHTOM a00
3aMiHaMH, TOBUHHI OyTH 3p00JICHI BiIMOBIIHI 3aIIMCU B TAOJIHUIII 3 1LOTO MACIIO-

pTy.

4 BIIOMOCTI IIPO ITAKYBAHHSAA

Monyns Harpiy MH-120x N
(HallMeHyBaHHS1) (3aBOJCHKMI HOMED)

ynakoBaHo mignpuemctsoM "YKPIHTEPM" y BiamoBigHOCTI 3 BUMOramH, Iie-

pendaYeHnMH NIF0U0K0 TEXHIYHOIO TOKYMEHTAIIETO.

[TakyBanbHUK

(mocana) (‘mignuc) (ILLB) (nata)

5 CBUJIOIITBO PO NIPUMMAHHS

3a3HaveHni MOTyJIb BUTOTOBIICHUH 1 MPUIHATHH BiIIOBITHO 10 000B’ 513~
KOBUX BUMOT JICP)KaBHUX CTaHAAPTIB, MiF0Y0T TEXHIYHOT JOKYMEHTAIII] 1 BU3HAHO
MPHUJIATHAM JI0 €KCIUTyaTallii.
BiamMiTka Biainy SKOCTI

( mara )



6 JAHI I1IO PEMOHTY U

Tabmuusa 3

OBCJIYI'OBYBAHHIO

TEXHIYHOMY

Hata

Bun TexHigHOTO 00CITyrOBYBaHHS
a00 BiIOMOCTi PO PEMOHT

[Tocana, pizBuie
BHKOHABIIS Ta JaTa




HACTAHOBA 3 EKCILTYATAIIIT

MoHTaX MOIyJsl IOBUHEH NPOBOIUTHUCS 33 MPOEKTOM, PO3POOICHUM
CTIEITiaNli30BaHOI0 OPTaHi3aIli€lo Ha MiICTaBl TEXHIYHUX YMOB, BUIAHUX Ta30-TI0-
CTayaJlbHOI OpraHi3amli€lo, Ta MOTOKEHUX B YCTAHOBICHOMY TOPSAIKY.

[ligroroBka 1O MOHTa)Ky, MOHTaX, HAJIATOJXKCHHS 1 BBEJICHHSI B €KCILTY-
aramiro moBuHHI Bigmosigatu BumoraMm JIBH B.2.5-20-2001 «I"a3omocTradaHHsy
HAIIBb A.01.001-2004 «IIpaBuna noxexHoi 6e3neku Ykpainu», HITAOII 0.00-
1.20-98 «[IpaBmiia Oe3neku CHCTEM ra30MoCTadyaHHsS», MACIOPTa, HACTAHOBH 3
eKCIuTyaTallii Ta 3abe3neuyBaTrics OpraHi3allisiMy, SKi MaroTh JILIEH3110 Ha 37iiic-
HEHHS IaHOTO BUIY POOIT i (axiBLiB, SAKi aTECTOBaHI BiAMOBITHIM YHHOM.

MoHTaX MOAYJIIB JOMYCKAETHCS TIIBKH IIPH HAsIBHOCTI AUMOXOY 1 BEH-
TUISILIIAHOTO KaHaITy, SIKi BIAMOBIJaI0Th BUMOT'aM JiF0YMX HOPMATHBHUX aKTiB, 3
BiJIBEJICHHSIM B HUX MPOAYKTIB 3ropsHHS BiJ Moays. [Ipu poboTi Mmoxyms B Tem-
JTOOOMIHHIKY 1 AUMOXOAaX yTBOPIOETHCA KOHIeHcaT. HeoOXimHo mepenbadnTu
30ip Ta BUJAIEHHs] KOHACHCATY B KaHAJI3aIlilo Mmicis Horo Heirpaisarii B cie-
iaJIbBHOMY HIPUCTPOI.

Texniune oOCIIyroByBaHHS, YCYHEHHS HECIIPaBHOCTEHl MOIYINIB OCY-

€THCSI CIIEIiATi30BaHUMHU T ITPUEMCTBAMHU, SIKi MAaIOTh BiJIMIOBI/IHI JO3BOJIH.

OIINC BUPOBY
1.1 IlpuzHayeHHS BUPOOY

Monayns MH-120k npu3HaueHuii A1 poOOTH B CKJIal MOIYJIbHUX KOTE-
JLHUX YCTAHOBOK cHcTeMH "YKpiHTepM" ab0 caMOCTiiHO (y pa3i BAKOHAHHS BCIiX
nepeadadeHux Uil KOTEIbHUX YCTAHOBOK 3aXOZiB 3aXHMCTy) AJsl TEIUIONOCTa-

YaHHS BUPOOHHYMX, )KUTIOBUX 1 TPOMAJICEKUX OyAiBENb i CIIOpPY/I.



1.2 Ycrpiii

Yerpiit Mmoayns MH-120k HaBeieHO Ha pUCYHKY 3, Tak BiH BUTIISIAE IPU
BCTAHOBJIEHHI OJTHOTO MOAYJISA, a00 TP BCTAHOBJICHHS IEKITHKOX MOIYIIB B
onuH psp (Tak 3BaHe «ppoHTaTBHE» po3TramryBaHHs). [IpuennyBanpHi (rmaHImi
MOyl 300paskeHi Ha pUCYHKY 4.

Monaynb CKIagaeThes 3 JBOX OKPEMHX PO3TAIIOBAHUX OAHMH HAaJ OJHUM
napaneibHO MiAKII0YeHUX HAarpiBAIbHUX €JIeMEHTIB (TepMOOIIOKiB), SIKi € IPOTO-
YHUMHU BoJlOHarpiBauamu. KoxeH eneMeHT 3a0e3NedeHuil BIaCHOI CHCTEMOIO
KOHTPOJIIO 1 PEeryJIFOBaHHS 3 MAHEJUTI0 KepyBaHHs 1 iHauKaiii (OJIOKOM yIpag-
TiHHA), siKa 3a0e3meuye ONTHMalbHE PEryioBaHHs 1 Oe3neuHe QyHKIIOHYBaHHS
TepMOOIIOKa SIK aBTOHOMHO, TaK 1 MM/l yIIPaBIiHHIM PEryJIsiTOpa Kackaay y BUIMa-
JIKY, SIKIIIO BiH BCTAHOBJIIOETHCS B KOTEJBbHIN YCTAHOBIII.

KoskeH 3 HarpiBaJabHUX €JIEMEHTIB CKJIAAEThCs 3 KOHACHCAIIHOTO TeTl-
nmooOMeHHiKa 1 (pUCYHOK 3), BCepeArHI IKOTO TETUIOHOCIH MPOXOIUTh Yepes ma-
paNenbHO MiAKIIOUEH] cripalibHi TpyO4acTi e1eMeHTH, 0 YTBOPIOIOTH KaMepy
3TOPSIHHSA, 110 LIEHTPY SIKO{ 3HAXOIUTHCS ra30BUI MMANBHUK TUITY «IIPEMIKCH 3 eJle-
KTPOZOM PO3MATIOBAHHS 1 €JEKTPOJOM KOHTPOIt0 nomym's. Ilonepeanso mpuro-
TOBaHA CyMilll Ta3y 3 MOBITPSIM Yepe3 ra3oxiza 2 NoAaeTbCs Ha MAJIbHUK BEHTHIIS-
TOpoM 3 31 3MIHHUM YHCIIOM 00EpPTiB, IO 33/1a€ThCS OJOKOM yIpaBIiHHS 4 B 3a-
JISKHOCTI BiJi HEOOXIAHOI MOTYKHOCTI (TaKMM YUHOM 3JIIHCHIOETHCS TaK 3BaHA
«MOJYJISIIS TIOYM's», SIKa MOXKe perymroBarucs B Mexax Bix 20% mo 100% Bix
HOMiHAJIbHOI TOTY>XHOCTi). [IOBITps 3aCMOKTY€ETHCSI BEHTHIISITOPOM Yepe3 COILIO,
MOB'SI3aHE 3 FA30BUM KJIANIAHOM, SIKHI MTOJIA€ Ha BXiJl BEHTHIISATOpA ra3 B KiJIBKO-
CTi, IPOTIOPIIOHANTBHIH KiJTBKOCTI 3aCMOKTYBaHOTO TIOBITpsL. BinnparpoBaHi rasu
BUJIAJISIIOTHCS 3 PO3TAIIOBAHMX BCEPEIUHI TETNIOOOMIHHUKIB KaMep 3TOPSHHS B
numoxin 8. KoHaeHear, 1110 yTBOPIOEThCS B KaMepax 3ropsiHHS 1 TMMOX0/1aX, 301-
paeThes B CH(OHU-KOHICHCATO30IPHHUKH, 3 SIKUX TIOTPAIUISE B 3aralibHy CHCTEMY
KOHJICHCATOBHUJAJICHHS, SIKA MOHTYEThCS TIPH CKIIaJIaHHI MOJTYJIiB B
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KOTEJIbHY YCTaHOBKY.

Pucynok 3. Ycrpiit Moayiis Harpisy MH-120k
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TemnoHoCI# 3 KO/UIeKTOpa 6 «3BOPOTHOI» JdiHIT cucTemu omaneHus (T2)
HUPKYJSAIIHHIME HacocaMu 7 depe3 TPyOOTIpOBOIH € TaTINKAMHK POTOKY ITO/1a-
€THCS B TEIUIOOOMIHHUKY Ta, MPOUIIOBIIN Y€Pe3 HUX, HAAXOIUTh B MOAAIOUUMA
konekrop (T1). (Lleit konekTop Ta rpebiHKH AJS HOTo MpUEAHAHHS HANAIOTHCS
OKpeMo B komIuieKkTi nozamoaynbHux yactud KITY-K a6o KITY-K¢). Tpy6omn-
POBOJIM OCHAILIEHI 3aMipHOI0 apMaTypoIo, SKa JO3BOJISE BIAKIIIOYATH Bij 3aralib-
HUX KOJIGKTOPiB OKpEMi eJIeMEHTH MOAYJISl Al 0OCIyrOByBaHHS O€3 3/IMBY Tell-
JIOHOCIA 3 yci€i cucteMu. Y BepxHii YaCTHHI CUCTEMHU TPYOOIIPOBOIIB TEIIIOHO-
Cisl BCTAaHOBJICHI aBTOMaTH4HI MoBiTpsiBiABiAHUKK 10. 3BOpOTHHUH 6 1 TOMAIOYMIA
KOJIGKTOPH 3aKiHUYIOTHCS (IIAHISIMU, TPU3HAUYCHUMH JJIsl MOHTaXXy MOJYJIB B
KOTEJIbHY YCTaHOBKY.

[Monarounii konexktop T1 MOHTYeThCs Ha MOAYIb yepe3 rpedinku T1 Ta
T2 oxpemo B pa3i BCTAaHOBIICHHSI MOYJISI HATPiBY CAMOCTIHHO, 200 TIpH BCTAHOB-
JIEHHI IeKUTFKOX MOMYIIIB B OAMH psif («(hpOHTaNBHE» po3TalryBaHHsd). B oMy
BUNAJKY BiH OyZle YaCTHHOIO 3arajbHOr0 KOJEKTOPY Mofadi KOTEeIbHOI ycTaHo-
BKH.

B pasi BcTaHOBIEHHS MOJYIIB MOMAPHO, CIIMHOIO JI0 CIIMHUY, BEPTHKA-
abHi (aanii 1-40-10 (ski mokaszaHi Ha pUCYHKY 4) 000X MOJIYJIiB 3’ €IHYIOThCS
MiX CO0O0 JBOMa OKpeMHMHU TpyOompoBogamu (rpedinkamu T1 ta T2) Takum
YHHOM, IO KOJIEKTOp 103. 6 (Ha pucyHKy 3) 0JJHOrO 3 MOJyJiB Oy/ie BUKOHYBATH
POJb MONAI0YOTO KOJEKTOpa, a TaKUH caMHUil KOJIEKTOp 1M03. 6 iHIIOro MOIYJIs
Oylle BAKOHYBAaTH POJIb 3BOPOTHOTO KoJiekTopa. ([leTajbHilie BapianTh cxem
3’emaHHsA MOAYJiB HaBedeHi B gogatky 2). [a3oBuii kosekrop 9 mpoxoauTh
B3JIOBK TIOB3/I0’KHOT TOPU30HTAILHOI OC1 MOJIYJIS 1 TAKOXK 3aKIHUYETHCS 10 00U-
JIBI CTOPOHU MOJYJISI IPUENHYBATBHUMHE (DIIAHIISIMU, IO JI03BOJISIOTH MpH 00'€]1-

HaHHI MOJYJIIB B KOTEJIbHY YCTAaHOBKY OTPUMATH 3aralbHUI ra30BUH KOJIEKTOP.
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Bci 3a3HavYCHI €JIEMEHTH MOHTYIOTLCS Ha pami 5 1 3aKpHUBAIOTHCS
YMOBHO HE TIOKa3aHUMH Ha PHCYHKY IBEpHMA, 10 JOJAIOTh MOIYIIIO IEKOPATH-
BHUH BUTTISA 1 3a0€3MEUyIOTh MOXUIUBICTD JIETKOTO JOCTYITY JIO €JIeMEHTIB MO-

Ty TSl

KoskeH HarpiBajibHUI eIeMEHT 3a0e3MeUeHUH BIACHOI0 CUCTEMOIO KOHT-
POIITO 1 pEerytoBaHHA 3 TAHEJUTIO KePYBaHHS 1 1HIWKaIlii (OJIOKOM yIpaBIiHHS),
sKa 3a0e3meuye onTUMaIbHE PEryioBaHHS 1 Oe3neuHe pyHKIIOHYBaHHS TEPMO-
Omoka.

brok kepyBaHH: TepMoOIIOKa 4 3abe3nedye poOOTy MOAYJIsl HarpPiBY:
1) B aBTOHOMHOMY DEXHUMI;
2) y CKJIaji CUCTEMH 3 30BHIIIHIM pesieiiHAM OJIOKOM KEepyBaHHS KacKaIoM;

3) B ckJIafli CHCTEMH 3 30BHIIIHIM MOJYIIOIOYNM OJIOKOM KepyBaHHS KacKaJoM
(MomysLiist MOTYKHOCTI KoTa 3a nornomororo LM curnany wacrororo 1 kl'm).

3oBHimHIA curHan [IIM abo KOHTakTH peje MiIKIYaeThes A0 po3'emy j15
(ROOM_TS), inakmie Ha po3'eM j15 BCTAHOBIIOETHCA IEPEMUYKA.

HaBanTaxxeHHSM BcepeamHi ONOKY KepyBaHHS IUisi po3'eMy jl15 € reneparop
CTpyMY:

1) 7 MA - HOpMabHA POOOTA;

2) 20 MA - aBapist KOTJa;

3) 0 MA - 0JIOK KepyBaHHS 3HECTPYMJICHHIA.

MaxkcuManbHa Harpyra Ha po3iMKHYTiH cxemi 30 V =.

4) y ckiaji KacKaJHOI CHUCTEMH CITUIBHO 3 OJIOKOM KacKaJHOTO Kepy-

Banust CET110028 (mpotokon CET) abo cucteMoro kepyBaHHSI KOPUCTyBada Ha

ocHOBI ipoTokoiy Modbus. 3B's130k 3 6I0KOM KacKaJHOTO KepyBaHHS 3iHCHIO-

€Thbes 3a Joromororo nonatkoBoi miatn CET140008 (ramsBaHUYHO pO3B'si3aHUi

nepetrBoptoBau TTL-RS485). IlIuna 38's13ky nmiaximodaeTsbes 10 po3'emy J1 mnartu

CET140008.

st 6inbi KOpeKTHOT Ta e(heKTUBHOT poOOTH KOTEJIFHOT YCTAHOBKH, BU-

POOHHMK PEKOMEH]Iye BHKOPHCTOBYBATH KOHTPOJIEpP YMPAaBIiHHS IO MeEpexi

RS485 kackannoi cucremu moaynisB CGH110028V020, po3po0ieHili crerria-

JIHO JUIS 11OT0 00JamHaHHsI. KOoHTposep J03BOIMTH MOBHOK MIpOIO peasisy-

BaTH BCi MO3UTHBHI BIACTHUBOCTI TEXHOJOTi, BAKOPUCTAHOI MPH CTBOPEHHI Ja-

HOTO MOJYJIsI, a TAKOXK OyJie CIIpHUATH TpHUBaJiil Oe3aBapiliHiii poOOTI B CKIai

KoTenbHi. KoHTpoep Moxke BKIIFOYaTH NOTPiOHY Ha IIOTOYHUI MOMEHT KiJIbKICTh

TepMOOJIOKiB, 3AiMICHIOBATH IXHIO POTAalil0, IJIABHO MiJIBUIIYBAaTH a00 3HMXKY-

BaTH IXHIO IOTOYHY TEIJIOBY MOTY>KHICTh, 3a0€31eUyl0ul ONTHUMANIbHI YMOBH PO-

00TH yCcTaTKyBaHHS i MiHIMaJbHY BUTpATy rasy.
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Ha ocHoOBHIII mmaTi KOXKHOTO OJIOKY yIIpaBIiHHA 4 po3TaroBaHi
eneMeHTH 3 (YHKUISIMU Ta30MajlbHUKOBOTO aBTOMATy, €JIEKTPOHHOTO peryls-
TOpa, MEPEKEBOTO JKUBJICHHS, & TAKOXK YIPaBIIiHHS YaCTOTOI 00EpPTiB BEHTHIIS-
TOpa A 3IMCHEHHS MO TOTY>KHOCTI.

[lanens ynpaBmiHHA TEPMOOIOKOM JO3BOJISIE BiTOOpaXKaTH pOOOUHiA CTa-
TyC, a TAKOX 33JaBaTH MapaMeTpHu POOOTH TEPMOOIIOKY BCepeaHI MOAYII. 30B-

HINTHIH BUTIISI TAaHEITl YIIPaBIIiHHS HaBeIEHO HA PUCYHKY 5.
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Pucynok 5 30BHINIHIN BUIIIS AHENI YIPABIiHHS

7~

Ilpu3HayeHHs KHONOK i eJIeMeHTIiB iHANKALII NaHedi ynpaBJiHHA:

P1- 36inpmeHHs mapamMmeTpa, 0 HaJamTOBY€EThCS.

P2- 3mMeHmeHHs napameTpa, 10 HaJAITOBYETHCS.

P3- nepesamyck B pa3i aBapiiHOro OJIOKyBaHHSI.

P4- mepemukanHs TepMo6i0Ky B peskum "Jlito".

D1- BoceMicerMeHTHHI ABO3HAYHNUN IH(pOoBHUI AnCIUIEH BimoOpaxye:

1) moTouHy TeMmnepaTypy OInaneHHs (SKII0 aKTHBHA CHCTEMa ONaJICHHS);

2) HOMep MMOMMJIKH (SIKIIIO CHCTeMa 3HaXOANUTHCS B aBapiHHOMY peXHMi);

3) 3Ha4YeHHs napaMeTpa, 1o Ha0yIoBYe (B peKMUMI HAJTAIITYBaHHS 114 paMeT-
piB);
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4) MOBiTOMJICHHS CaMOIIarHOCTHKH;

D2-cBiTinomiogHuit iHIUKATOP PEKUMY OTAICHHS.

D3- cBiTnomionHU iHAUKATOP HASBHOCTI IMTOTyM's.

D4- cBiTioniogHU iHAUKATOP aBapiiHOI OJIOKYBaHHS.

D5- cBitnonioguuii inaukatop pexumy "Jlito".

VY BepXxHiil YaCTHHI MOJYJIsl pO3TaIllOBaHAa 3arajibHa MaHeb yrnpaBiiHas 12 (Ha

PUCYHKY 3), IO MICTHTh CJICMCHTH YIIPABIiHHS.

2 BHUKOPUCTAHHA 3A TIPUSHAYEHHSAM

2.1 ExcnuryaTaniiini ooMeskeHHs

SIKicTh BOAM B ONAIIOBAILHIM CHCTEMI IIOBHHHA BiJIIOBIIaTH BUMOTaM, 3a3Hade-
HUM y posaimi 13 “IIpaBui ycTporo Ta 6e31meYHo1 eKCIuTyaTallii mapoBUX KOTIIB 3 THCKOM
napu He Buie 0,07 MITA, BogorpiiiHIX KOTIIIB i BOJOHATPiBaYiB 3 TEMIIEPATypOFO HArpi-

BaHHs Boau He Buie 115°C”.

YBAT A!

3 METOIO 3ANOBITAHHS 3ACMIYEHHS 1 TITOJAJBLIIOI'O
IPOTI'OPAHHS TPYBYACTHUX CHIPAJIBHUX EJEMEHTIB
TEINIJIOOBMIHHUKIB MoOAayJs BUPOBHUK HAIIOJIET'JINBO
PEKOMEHAYE MIJ’€EJHYBATHU MOJIYJI J0 OIIAJIOBAJBHOI
CHUCTEMI YEPE3 PO3B'SI3YIOUUM TEIIJIOOBMIHHUK.

st 3abe3neueHHs: HOpMalTbHOT PoOOTH HEOOXiIHO 3a0€3MeUnTH MiHIMaTbHUMA
THCK B OIATIOBAJIbHIN cucTemi |1 Oap, MaKCUMAallbHUI THCK CTaHOBUTH 4,5 0ap, MiHIMa-
JILHUY PiBEHB TIPOTOKY Yepe3 KoJieKkTop nouHeH ctanosuty 0,29 M3 / rox. Ha 3aBoai Ha
MOJTyJIb BCTAHOBJFOETHCS 3aIMO0DKHIN KJIallaH Ha TUCK 3 Oapw, B pasi, SKIIO ONalfoBa-

JibHa CUCTEMaA CIIPOCKTOBAHA Ha 1300005051 THUCK, IO OKPEMOMY 3aMOBJICHHIO MOXKYTb 6yTI/I

BCTaHOBJICHI 3aM001KHI KJIallaH! Ha TUCK 2,5 6ap, 4 G6apu i 4,5 Gap.
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YBATA!

1 B IPUCTPOI € HEBE3NEYHA IS )KUTTSA HAIIPYTA 220 B. 3
METOIO YHUMKHEHHSA HEIIACHHUX BHITAJKIB 3ABOPOHAETHCS
BUKOHYBATHU MOHTAXKHI TA PEMOHTHI POBOTH BCEPEJIMHI
BUPOBY 3 BKUIIOYUEHHAM KUBJIEHHS.

2 JJid BIAKJIIOYEHHSA BIJ MEPEXI 3ACTOCOBYBATH
TYMBJIEP 3 IBOMA I'PYIIAMHU KOHTAKTIB.

3 3ABOPOHSIETBCSA BUKOPUCTOBYBATH 3AINIOBI)KI'MKH, mo
HE BIAINIOBIJAIOTH HOMIHAJTY.

4 3ABOPOHAETHCA BUKOPUCTAHHA BUPOBY BE3

HNIIKJIIOYEHHSA 10 KOHTYPY 3A3EMJIEHHSI.

2.2 ITiroToBKa BUPOOY 10 BUKOPUCTAHHA

Excruryarariss Moxyns MOBHHHA 3IiMCHIOBAaTHCS BiAmoBimHo no Bumor JIBH
B.2.5-20-2001 «I"a3omocragannsy, «[IpaBun moxxexxHoi Oe3nexu B Yipaini" i "IIpaBmn

0e3MeKy CUCTeM Ia30II0CTaYaHHs», acIopTa, IHCTPYKIIT 3 eKCIITyaTarii.

3 MOSABOIO B MPUMIIMIEHHI 3AINAXY TA3Y HEOBXIJHO
HET'AMHO MPUITMHUTH KOPUCTYBAHHS MOJYJIEM.
3ABOPOHSIETHCH KOPUCTYBATHUCH MOJYJEM B PA3I
HECITPABHOCTI MOT'O I'A30-, BOJAOITPOBOJHHUX ABO EJEKTPHUHUX
KOMYHIKAIIIM.

VBAT'A! IEPEJ] 3AITYCKOM MOJY.JI51 HEOBXIJTHO 3AIIOBHUTH
BOJI0IO CUDOHHU CUCTEMH KOHJEHCATOBUIAJIEHHSI,
BIJIKPYTHUBIIM iX BEPXHI KPUIIIKU.

2.3 BukopucranHs BHPOOY

1CJIS TOAayl KUBJICHHS Ha 1HAUKATOPI ITOBHHHO 3'IBUTHCS IMOBIIOMIIEHHS
1_[ ' "Cll

- [Ie 03HAYa€ CTapT CHUCTEMH, Ii/T 9ac SKOTO MPOBOAUTHCS CAMOAIarHOCTHKA IPOTPAMHU.
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[Ticns moimomnenHs "C" Ha nmucrutei D1 BimoOpaxkaeTbest HOMEp Bepcii
MIPOTPAMHOTO 3a0e3MeUeHHS.

Skmmio mo 3aBepIIeHHS MONepeIHpO OYIIj aBapiiHt OJIOKYBaHHS, TO CHCTEMa KO-
HTPOJIIO 3aIajIIo€e CBITJIONIOAHUI IHANKATOP aBapiliHOI OnokyBaHHs - D4, Ha aucmei D1
BUCBIYYE BiINOBITHUI KOJ HECIIPABHOCTI 1 YeKae HATUCHEHHsI KHONKHU P3 - mepesamyck
B pasi aBapiitHoro GmokyBanHs. [Ipu BizcyTHoOCTI (a00 ycyHEHHi) aBapiifHOTo OJOKY-
BaHHS TEPMOOJIOK MEPEXOJUTh B PEXHUM PETyJIIOBaHHS TEMIIEpAaTypd Ha II0AI0UOMY
TpyOOIpOBOAI TepMOOIOKa IUITXOM MOIYJIAMI OTYXHOCTI MaibHUKa. HeoOximHa mo-
TY>KHICTB TIPOTOpLiliHA 9aCTOTI 00epTaHHs BEHTIIATOPA ManbHUKa "Premix".

[Tig vac HOpManpHOTO (PYHKITIOHYBaHHS 0€3 HaTUCKaHHSA KHOIOK muctuiei D1
MoKa3ye MOTOYHY TEMIICPaTypy Ha BUXO/Ii TEPMOOIIOKY, a CBITJIOAIOAHI iHAMKaTOpU D2,
D3, DS BinobpaxatoTs pexuM poOoTH i cTatyc TepmoOoka. [Ipu ogHOKpaTHOMY HaTH-
ckanHi kHomok P1 a6o P2 mucriieii mournHae OJMMATH 1 TOKA3yBATH 3a/IaHy TEMICPaTypy
nmofadi. [Ipy HacCTyMHUX HATHCKaHHAX KHOMOK P1 abo P2 Oyne BinOyBaTucs BiAMOBIAHO
30inpIIeHHs 200 3MEHIICHHS 3a1aHol TeMrepaTypu. Yepes 5 CeKyHI Miciisi OCTaHHBOTO
HATHCKaHHS KHOTOK BinOyBaeThcs (iKcamis HOBOTO 3aBIAaHHS CHCTEMOIO YIPAaBIIHHSA i
mepexiJl B pekKUM IHAMKAIIi ITOTOYHOT TEMITEpaTypH Ha IIOIal0doMy TPYOOIIPOBOII Tep-

MOOJIOKY.

Pe:xxumu pyHKIiOHYBaHHS TepMOOJIOKY

Pexxum HaJlalITYBaHHSI IapaMeTpiB.

Jiis HanmamTyBaHHS TapaMeTpiB TepMOOIOKE HEOOXITHO P BKIFOYCHHI OJIOKa
yHopaBiiHHA (i Yac iHAWKALIi HoMepa Bepcii mporpaMHOTo 3a0e3neueHHs) 0OJHOYACHO
HATUCHYTH 1 yTpuMmyBatu KHonku P3 "Cxunanns aBapii” i P4 "IlepemMukanns pexumy'.
O3HaKo10 TOTO, IO CUCTEMa 3HAXOJUTHCS B PEKUMI CITYyKOOBHX HaJalITyBaHb ITapaMeT-
piB, € noBinomienHs "CH" Ha iHOUKATOPI IPHCTPOIO, @ TAKOK OTHOYACHE MUTOTIHHS CBi-
tinomionis "Onanennsa" i "Jlitoy. Hatuckaemo kHonky P3 "Ckumanus aBapii” i qaini KHO-
nkoro P4 "Ilepmukanuasg pexuMy" MOXHaA TepeOupatu nmapaMeTpy HaJalmTyBaHHS (TIpH

IFOMY IPOTATOM 1 ¢ BHCBiuyeThcst HOMep mapamerpa 111, I12 ..., T19, a motim BimoOpa-
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JKYEThCS 3HAYCHHA IOTO TapamMeTpa). SKIo HACTPONKYy HEOOXilHO 3MIiHHWTH, TO
kHomKamu P1 (+) 1 P2 (-) BcraHOBIOEMO iHIIIE 3HAYCHHS TapaMeTpiB. 3aric HOBOTO 3HA-
YeHHS 1 Mepexix Uil HaNaIITyBaHHS HACTYITHOTO IMapaMeTpa 3IiHCHIOIOTHCS KHOIIKOIO
P4.

Jnst BUXOy 3 peXXUMY HaJallTyBaHHsS HEOOX1THO 3HOBY HATUCHYTH OJHOYA-
cHo kHonkH P3 1 P4 i yrpumyBartu ix npoTsirom 3 cexkyHA.

SIKIIo B pexuM HaNAIITYBaHHS MEPEHIIUIN He 3 aBapiifHOro cTaHy, TO NP Halla-
MITYBaHHI MapaMeTpiB MOTYXKHOCTI Tepmobuoka I15, 116, 17, I18 npoBoauTscs aBTOMA-
THUYHE BKJIFOYCHHS MaJbHAUKA 1 MATPIMAaHHSI HE0OXiTHOI MOTY)KHOCTI (IIBUIKOCTI BEHTH-
nsaTopa). B mboMy BHIIAAKyY MpH IeperpiBaHHi TEIUIOHOs Oinbiie 85 © C maabHUK BiIKITIO-
YUTHCS HA JAESKUI 4ac, MOKKA TePMOOIIOK HE OXOJIOHE 1 MOTIM 3HOBY BKJIIOYHTHCS.

SIKII0 K B pEXUM HaNIAIITYBaHb YBIHIUIHN 3 aBapiiiHoro cTany (cBimionion "ABa-
pist" roputh), To Mpu HanamtyBaHHI napamerpis 15, 116, I17, [18 nanpHUK BKIrOYaTUCS

He Oyze.

Ha[)aMeT[zI/I HaJIAITYBAHHA

11 HacTpoiika gacy BHOIry Hacoca 1-10 xB

[12 HacTpotlika "acy nera3arii 10-59 ¢

13 HacTpolika aHTHLUKIIYHOTO Yacy 1-10 xB

[14 HacTpoiika Makc. BiIXUIICHHSI TEMIIEPATYpH 2-10°C

15 HacTpoiika MiHIMaJIbHOT MOTYXHOCTI TEPMOOIIOKA 7-6006/c*
116 pezeps -

[17 HacTpolika MyCKOBHI MOTY>KHOCTI TEPMOOIIOKA 7-100 06 /¢ *

18 HacTpolika MaKCUMaJbHOI ITOTYKHOCTI TepMobIoka 20-150 06/c *

19 Hactpoiika po6OTH 3 30BHIIIHIM HACOCOM 0,1
0 — poboTa 3 30BHIIIHIM HACOCOM (JaTUYUK MPOTOKA MOXKE OYTH 3aMKHYTHI MpH
BIZIKJIIOUEHOMY HACOCi omajieHHs, aBapis Nel 1 He BUHUKAE),
1 — poGoTa 3 BHYTpIIIHIM HACOCOM.

3aBojcbka HacTpoiika — 0;
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ITA miHiMallbHa TOTYKHICTH TEPMOOJIOKA B IpOLlEHTaX  (BigoOpakye B  MPOLIEHTax

MOTY>KHICTh TEPMOOJIOKA TIPH IIBUAKOCTI BEHTHJIATOPA, IO BiANOBigae 3HadeHHIO 115).

10-
100%
ITb HOMep TepMOOIIOKa B KacKajHil cuctemi 2-31
[1C xoudpirypariist cucteMu 0 — aBToHOMHA POOOTA

1 — B ckyIaji KaCKaIHOT CUCTEMU

(macocn mpu meperpiBi 0e3 30BHIIMIHBOTO
6JI0Ka YTIpaBIiHHS HE BUMHKAIOTHCS)

2 — B CKJIaJl KaCKaJIHOI CUCTEMH

(Hacocu npu neperpisi 6e3 30BHILIHEIO OJI0Ka

YIPaBIiHHS BiJKITIOYAIOTHCS)

* - OCKUIBKHM 1HIUKATOP 2-X PO3PSIHBIN , BIH HE MOXKeE BiJoOpakaTu 3-X PO3psHi 4u-
cima, ToMy Ans iHpuKanii mapamerpis [15-118 mpuiinsaTa 16-pidHa ciucreMa CYUCICHHS

(MakcHManbHOE 3HAUEHHUE MPH STOM OymeT 255).

Tabnmma nepeBoga 10-4HOM cUCTEMBI B 16-pHUHYIO.
10-na
cHc- 0...9 10 11 12 13 14 15
TeMa

16-na
cHc- 0...9 A B C D E F

TEMa

CripaBikHe 3HAYCHHS MapaMeTpa OOYHCITIOETHCS MIUITXOM MHOXKEHHS 4MCia 37iBa Ha 16 i
JI0JIaBaHHSM JI0 pe3yJIbTaTy YHcia ClpaBa.
[puknax P1 : ingukarop Bunae 3HaueHHS 95. OOUUCITIOEMO CIIpaBKHE 3HAUYCHHS
napamerpa 9*16+5= 149.
IMpuknax P2 : ingukarop Buaae 3Hauenare CE. OOuucaoeMo cripaBkxHe 3HAYSHHS
napametpa 12*16+14=206.
Pesxnm omajieHHsI 3 aBTOHOMHHMM YHpaBJiHHAM (Ha pos'emi J15 HeoOXimHO
BCTaHOBUTH NepeMHUKy). e ocHOBHMI poOoumii pexxnuM, B SIKOMY BiZOyBaeThCs BimOy-

BaeThCAd IMIATPUMKA 33aJaHOI TEMIeEpaTypH Ha MOJAI0YOMy TPyOOIpOBOAI TEpMOOIOKY.

[Ipu HEoOXiAHOCTI HArpiBaHHSA BKIIOYAE€THCSA BeHTHIIATOP. [licisa monepeaHpoi mpoayBKu
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4acToTa obepTaHHA BEHTHJISITOPA BCTAHOBIIOETHCS  BIATIOBITHO 110  BCTa-
HOBJICHOTO IpY HamamrtyBaHHi [17- "myckoBa HOTyXHIcTh". BKiIrodaeThest ra30BUA Kila-
MaH 1 30iACHIOETHCS po3nai. [licis BU3HaYeHHS HasIBHOCTI ITOJTyM'st BCTAHOBITFOETHCS Mi-
HiMaibHa MOTYyXHicTh (auB. [15) i BinOyBaeThes nporpiB cuctemu npotsirom 30 c. [Ticns
[[bOTO MOYMHAETHCS MOAYJIALIS HOTY)KHOCTI JUIs1 aBTOMAaTUYHOI I ATPUMKHU TEMIIEpaTypu
(niamazoH noTy)XHOCTEH 0OMexxeHui napamerpamu [15 "MiHiManbHa HOTYXXHICTh TEPMO-
6noka" 1 18 "mMakcuManbHa HOTYXHICTH TepMoOioka"). HeoOxinHe 3HaueHHs TeMIiepa-
TypH BCTaHOBIIOEThCs KHOMKamu P1 (+) i P2 (-). SIkio moTyXHICTh B IPOIIEC] peryio-
BaHH mocsria piBas [15 1 TemrmepaTypa mpoIoBKye 3pOCTaTH, TO MIPH IIEPEBUIICHHI Te-
MIIEpaTypH TEIUIOHOCIS BHINIE YCTAHOBKH 3HaUCHHS rmapamerpa [14 npoBoanTscs aBTOMa-
TUYHE BIIKIIIOYEHHS MalbHUKa TepMoOIoKy. HacTynHe BKIIIOUSHHS MajbHUKA TEPMOO-
JIOKY BIIOYZIETbCSl MiCisl 3HMIKEHHSI TEMIIEPAaTypH TEIJIOHOCIS HU)KYE BCTAHOBIEHOTO
3HaueHHs napametpa [14, ane He paHirie, HiX 3aKiHUNTHCS Yac, 3a1aHuil B napameTpi [13
" AHTHIMKIIYHEH Yac". [{upkysiniiHui HacOC B IbOMY PEXUMI MOCTIHHO BKIIOYESHUIH.

Pexxum onaJsieHHs 3 KaCKaJHUM pejiediHUM ynpaBJinHaM (1o THi3ma J15 He-
00XiTHO TIAKIIOYATH KOHTAKTH OJIOKY KacCKaJHOTO YIpaBiiHH:S). Koiu 30BHIMIHEOMY
OJIOKY yTIpaBIiHHS HEOOXiTHO BKIIFOYHTH TEPMOOJIOK, BiH 3aMHKa€ KOHTAKTH peJje, MiIK-
JroyeHoro 1o rHizga J15. ¥V npomy Bumaaky podoTa CHCTEMH aHAJOTidHA IONEPEAbOMY
pexuMy. SIKII0 HEOOXIIHO BUMKHYTH TEPMOOJIOK, TOI KOHTAKTH PO3MHUKAIOTHCS, SIK pe-
3yJIbTAT MaJbHUK I'ACHE, @ HACOC MPOJIOBXKYE MPAIIOBATH IPOTATOM Yacy, 3aJ1aHOr0 B Ia-
pamertpi I11 "Yac Bubiry Hacoca".

SIKkmmo 3HOBY MOTPiOHO BKIIOUUTH TEPMOOJIOK, KOHTAKTH 3aMHMKAIOTHCSA 1 BECh
MPOIIEC MMOBTOPIOETHCA. PO3IMKHYTHII CTaH 30BHIIIHIX KEPYHOUMX KOHTAKTIB HIUIIPY-
€ThCS IUISIXOM 3aCBiUyBaHHS TOYOK BHU3Y 000X (P iHANKATOPA.

Pe:xnm onaJjieHHS 3 KACKATHUM YNIPaBJIiHHAM i MOYJISINI€I0 MOTYKHOCTI (10
rHizaa J15 neooxigno migkmrountn HIIM curHan ynpasiiHHS HOTYXHICTIO). B ibomy pe-
KMMI BKJITIOUCHHSIM 1 HOTYXHICTIO TepPMOOJIOKA YIIPaBIIsi€ 30BHINTHS CHCTEMA yIIPAaBIiHHS.
Knonku nmaneni ynpasninas 0yokoBaHi. [ToTykHicTh TepMoO10Ka Oy1e 00UnCIIOBATUCS
no dopmyi 18 *ti/Tumv, ame He HIWKYE HiX MiHIMantbHa moTyxHicTh [15. (T - mMpuHa
immyiecy, Tunm-Tiepios] MOBTOPEHHS iMITyJIbCiB). SIKIIO 3aIMTyBaHa MOTYKHICTh MEHIIIE

10%, manbHUK TEpPMOOJIOKY BUMHKAETHCS, a HACOC NPOJOBXKYE IMPALIOBATH MPOTAIOM
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qacy, 3aganoro B mapametpi I11 "Uac Bubiry Hacoca". Ilpu 30inbIIeHHI 3amuTyBaHOL
MOTYXHOCTI Oibmie 15% TepMOoOIIOK 3HOBY IOYHE NPALIOBATH, ajie HE paHille, HIX 3a-
nmaHo mapamerpom 13 "AnTumukimivanii wac". Y pasi, SKIIO TemIepaTrypa TeIIOHOCIS
ctae pisHoto 85 °C, Toi OJIOK yNpaBiiHHS TEPMOOJIOKY IIEPEXOANTh B aBTOHOMHUM pe-
UM 1 caM MOJIYJIFOE TIOTYXHICTh. SIKIIO Temmeparypa i naii 0yje mpoJoBKYBaTH 3pOC-
TaTH, TO NIpu 3Ha4eHH] piBHOMY 85+114 (°C) TepmoO0oK BUMKHEThCs. [Ipn 3HMKEHHI Te-
mneparypu MeHie 80 °C 3HOBY BinOyIeThCst BKIIOUSHHS 1 T.JI.

Pe:xum onmasieHHsI 3 KACKaAHUM ynpaBJiHHAM no RS485.

Ilepen mogaTkoMm 3'eqHAHHS TEPMOOIIOKIB B KACKAIHY CXeMY YIpPaBIiHHA, HE00-
XiJTHO BHCTaBUTH HOMEpP KOXXHOTO OJIOKY B KackamHiit cxemi (mapametp IIb). JomycTmmi
HOMepa TepMOOIIOKiB 2-32. BcTaHOBUTH MiHIMalIbHY IIOTYKHICTh CUCTEMH B IPOLIEHTAX
napametp "ITA" 1 BCTaHOBUTH KOH(Irypalito cucTeMu /Uit poOOTH B KacKajli mapamerp
"TIC" = 1 abo 2. Indopmaris npo Te, 1o TePMOOIOK 3HAXOUTHCS B PEXKUMI KACKAJTHOTO
yIpaBJiHHS, IOKa3ye MUTOTIHHS cBiTIoniony "OnaneHus".

3'etHaHHS KOTJIIB 3/1IHCHIOETHCSI EKPAHOBAHOO BUTOIO MTApOIO0.

ITapa mpoBoxis, sika 3'enHye kiaemu "A" BCiX ONIOKIB i MPUCTPOI YHpPaBIiHHSA i
kiemu "B" Bcix OMOKIB 1 MPHUCTPOT yIpaBIiHHS TOBUHHI OYTH 3 OiHIi€T BUTOT mapu. J{por,
IO MiTKITFOYAETHCS 10 KOHTAKTIB RG - CITy>KUTB 7151 BUPIBHIOBaHHS ITOTIOTCHITIAIB TaJlb-
BaHIYHO PO3B'SI3aHUX YACTHH iHTEPPEUCY.

ExpaHn BUTOT AU MIAKIIIOYAETHCS 0 OAHIET TOYKH KOHTAKTY "G" MPUCTPOIO yII-
paBJIiHHS 1 BiH MOBUHEH OyTH 130JIbOBaHHI BiJl BCIiX IHIIUX APOTIB 1 Bil KOPITYCHUX JieTa-
JIEH.

3'etHaHHS TEPMOOJIOKIB BUTOIO MTAPOI0 3/11HCHIOETHCSI HACTYITHUM YHHOM — BUTA
napa HeoOXiZHOI JOBKHHHU BiJPi3a€ThCs, 3HIMAEThCS €KpaHyloue OOIUIETEHHS HA JOB-
xuHY 1-2 CM 1 i IKITFOYAETHCS 10 KJIEM 1HIIOT BUTOT MapH, sKa HJie 10 HaCTYIMHOTo OJIOKY,
IIKIIFOYA€ETHCS 10 TUX caMuX KieM. [Ipy iboMy eKpaHu BUTHX Iap MOBHHHI OyTH 3'€]-

HaHi 1 130JIb0BaHI.
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yupasaenms Tlepsiii kovea Bropoii koten Tlocaeanmii Koten
(Brl, BR2 -3amKnyThi) (Br1 - pasovknyra) (Brl - pasomkuyta) (Brl - 3amknyTa)

Puc.6. Kackanae 3’eqHaHHA KOTIIIB.

Ha nunati ynpasiinas kackagom nepemMudku BR1 1 BR2 noBuHHI OyTH BcTaHoB-
neni. Ha Bcix TepMo0iiokax, KpiM ocTaHHBOTO, epemuuka BR1 noBuHHa OyTu 3usTa. Ha
ocraHHbOMY Ooni nepemMuuka BR1 noBrHHa OyTH BCTaHOBIIEHA.

Komu mapamertp "IIC" = 1 abo 2 (pobota B Kackafi), IpH BiICYTHEOMY 3B'S3KYy
3 OJIOKOM YNpaBIIiHHS, IICJISl BKJIIOYEHHS >KUBJICHHS 3aITyCK KOTJIa MPOBOANTHCS Yepes3
yac, M0 YHCENFHO NOpiBHIOE 3HaUeHHI0 mapamerpa "[Ib" (cek). Lle 3pobmeHo s Toro,
11100 OJIOKH He BKIFOYAICs OJJHOYACHO.

B pexunm KackaHOTO yIpaBJliHHS OJIOK MOXe IIEpPEeHTH, SIKIIO BiH 1Iepe0yBaB He
B pexxuMi "aBapis" i He B peKUMi "CITy)KOOBHX HAJIAIITYBaHb".

SIkiio miz yac poOOTH MPOMaB 3B'130K 3 OJIOKOM YIIPABIIiHHS, TO OJIOK Iepeie B
unoyatkoBuii pexnm ( "Onanenus”, "Jlito").

ITpu "TIC" =1 abo 2 (pobora B Kackai), TAKOX BIAKIIOUEHO 3aXUCT BiJ] 3aMep-
3aHHS.

B pexxnmi kackajHOTO yNpaBIiHHS aHTHLIUKIIYHUI 4ac BU3HAYAETHCS OJIOKOM
KaCKaJIHOTO YIPAaBIIiHHS, B 1HIIUX PEKUMaX 3ail0€ThCS 3HAUCHHS, 3aJaHe B TapaMeTpi
I13. ITpu BUMUKaHHI TepMOOIOKA 30BHIIIHIM OJIOKOM YIIPABIIIHHS HACOC MPOJIOBXKYE Ipa-

IIOBATH MPOTATOM Hacy, 3ajanoro B mapametpi [11 "Yac Bubiry Hacoca'.
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V pasi, xomu mapametp "IIC" = 1 abo 2 (poGoTa B Kackasni), ajie¢ 30BHIITHIH
OJIOK HE BUKOPHUCTOBYETHCS (200 BHUIIIOB 3 JIa/1y), TOAI poO0Ta TepMOOIIOKY aHAIOTidHA
poOOTi B aBTOHOMHOMY PEKHMi 32 BHHATKOM BUMKHYTOI (DYHKIIifO 3aXHCTy BiX 3amep-
3anHs. [Ipu "IIC" = 1 Hacoc Oyze 3aBxau BKiItoueHui, a juis "I[1C" = 2 npu neperpiBanHi
Hacoc OyJie BIIKITIOYAaTUCh Yepe3 Yac, 3ajanuii B mapametpi [11 "Yac Bubiry Hacoca".

Pesxxum "Jlito" (roputs ciTinoniox "Jliro"). Pa3 Ha no0y mpoBOIUTECS 3aIyck
Hacoca ONajleHHs /It IPOKAavYyBaHHs BOJH (3aXHCT IPOTH 3aJIUIIAaHHS HACOCA) 1 aKTHUBI30-
BaHa CHCTEMa 3aXUCTY Bij 3aMep3aHHs (mporpis TemmoHocis g0 +30 © C gkmio temrmepa-
Typa TeIUIoHO s Brana Hmk4e +8 ° C)

VY Oyap-1KOMY 3 TPBOX PEXHMIB OMalleHHS TOpUTH cBiTIOomion "OmaneHHs", i
BiINOBITHO, B pexkumi "JliTo" roputs cBiTmomion "Jlito".

Pexxum aBapii, mo He 6;10KyeThest (HOMepa aBapiii 4,5,8,11). B mpomy pexxumi
TepMOOJIOK BiIKIIIOYa€e HArpiB, cBiTIomion D4 "Apapis" 3amanroeTscs, a Ha UPPOBOMY
iHIMKaTOpi BimoOpakaeThcsi HOMep aBapii (Homep aBapii Onumae). Ilpu ycyHeHHI TpH-
YHHY aBapii TepPMOOJIOK aBTOMATHYHO IIE€Pe3aIyCKaeThCs.

Pexxum aBapii, mo 6sokyerhesi. briokyBaHHS poOOTH TepMOOJIOKY 3/iiiCHIO-
eThes npu aBapisx 1,2,3,7,9,13,14,15,16,17. TepMoOJI0K BiAKIIOYa€ HATPIB, CBITIONION
D4 "Agapisn" 3ananto€eTbes, a Ha TU(PPOBOMY 1HIUKATOPI BiTOOpaKyeThCsl HOMEp aBapil
(mpu mpOMY HOMEp aBapii, Ha BiIMiHY BiJ] IIOTIEPEIHBOTO PEXKUMY, TIPH BifOOpaXeHHI HE
6numac). I[Ticist ycyHeHHs aBapii HOpMaibHa poboTa MOXKe OYTH MPOAOBKEHA TUIBKU ITPU
HATHCKaHHI 1 yTpUMaHHS IpoTaroM 3 cek kHomku P3 "CxunmanHs aBapii'.

B 0060x aBapiitHux pexxnmMax Takox mnpanboBye pere "ALARM", pos'em J18
(KOHTaKTH 3aMHKAIOTHCS) 1 pa3 Ha 100y MPOBOANTHCS 3aIyCK Hacoca (3aXHUCT MPOTH 3a-
JIUTIAHHS).

Konu aBapiii
1 - HeBipHe 3HaYEHHS PEXKHUMY B IIaM'siTi (OJIOKYBaHH).
2 - BuyepmaHi crpodu mianany rasy (Hemae mosiym's) (0JIOKyBaHHS).
3 - aBapis JaTuuKa Noyym'st (ra30BHi KJIalaH BiKITFOUCHHUH, a JaTYMK ITOTYM'sl aKTHB-
Huii) (OJ0KyBaHHSN).
4 - (pe3eps) 3aMiHa Ha noBigomiieHHs [10
5 - aBapis JaTYMKa TEMIIEPATYPH ONAJICHHS
6 - (pe3eps)
7 - cIIpaifoBaHHS TePMOCTaTa ImeperpiBy (0JIOKyBaHHS).
8 - crpailoBaHHs 1aTYMKA THCKY
9 - He BKJIIOUMBCS npecocTaT (OJOKyBaHHS).

10 - (pe3eps)
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11 - He BUMKHYBCS IPOTOYHUH BUMUKAY  CHCTEMH OINAJICHHS

12 - (pe3eps)

13 - pene BeHTHIIATOpA HE BKIFOUIIIOCS (OIOKyBasIbHE pelie Ta30BOoro KianaHa) (010Ky-
BaHH!).

14 - pene BeHTWIIATOPA HE BUMKHYJIOCS (0JI0KyBaNbHe pelie ra30Boro KiamaHa) (0JoKy-
BaHH!).

15 - pene razoBoro kianaHa He BKIIOYHIOCS (OJOKyBaHHS).

16 - pene ra30BOro KiamaHa He BUMKHYJOCS (OJIOKyBaHHS).

17 - nomuIiika KOHTPOJIBHOI CyMH TIporpaMu (OJIOKyBaHHS).

18 - aBapist BeHTWIIATOpA: HE PETYITIOETHCS MIBUAKICTH

IMoBinomiIeHHsI cUCTEMH
IO - npu BMUKaHHI HACOCA CUCTEMHU OTAJICHHS TaTUYUK MPOTOKA CHCTEMH Pa30MKHYTO.

I"'A — 37i/iCHIOIOTECS IOBTOPHI CIIPOOU po3rmany.
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T"azoBuii ki1anag GB-ND 057D01S00 Dungs

1. TMarpy6ox /U1 BHMIPIOBAaHHS BX1THOTO THCKY
2. PerymroBaiabHHIT TBHHT JIPOCETBHOI 3aCYBKU
3. PerymroBaiabHHUII TBHHT peryisaTopa rasy

4. TlatpyGoK /U1 BUMIPIOBAaHHS BHXIHOTO THCK

Pucynox 8 I'a3oBuii k1anan

2.4 ITopsiaok NpuBeIeHHS B NOYATKOBHUI cTaH

JIist BiIKITFOUEHHS MOTYJISI CITiJl BIIKITIOYUTH KOKHUI TEPMOOJIOK 3a JOIIOMOT OO
KJIaBillli BUMHMKa4ya Mepexi Ha 0oLl yIpaBiIiHHsL.

3 TEXHIYHE OBCJIYI'OBYBAHHS

[NepioguyHICTh TEXHIYHOTO 0OCITYrOBYBaHHS 3aJI€XKUTH BiJl TOTO, CKUIBKU Yacy
MPOMPALOBAB MOAYJb, Bill SIKOCTi BOAM B ONaIOBaIbHINA cucteMi. Hikue HaBOISTHCS
HANOLIBII 3arajbHi PEKOMEHIAIIII.

Crig nepioguvHO MEpeBipsTH POOOTY HACOCIB, BHUAAIATH MOBITPS 3 BOMSHUX
TpyO, MPOYHMINATH ra3oBui (GIIBTP B ra30BOMY 0JIOI, B pa3i HEOOXiTHOCTI MPOMHUBATH
Terto00MiHHUKK. OHH pa3 Ha MICSIb HEOOXIAHO MEPEBIPSATH ra30Bi KOMYHIKAIIil.
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Tlicns 3aKiHICHHS TepMiHy eKCIuTyaTamii MOAyJdbh CIif po3iopard i

3IaTH METAJIOOPYXT UL YTHIi3alii B BiANOBITHY OpraHi3allio.

4 3BEPITAHHS 1 TPAHCIIOPTYBAHHS

Monyns ciin mepeBo3uTH 1 30epiraT B 3aBOJICHKIN YIIAaKOBI B BEPTHKAJIbHOMY
(iKCOBaHOMY IT0JI0KEHHI B MICIIi, 3aXUILICHOMY BiJl IPOHUKHEHHS BOJIOTH, ITPU TEMIIepa-
Typi Big +5 °C no +40 °C.

TepwMin peaizariii BUpoOy — IPOTATOM TPHOX POKIB 3 JTHS BUTOTOBJICHHSI.
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Homatoxk 1
Opranizauii, u1o 31ilicHIOIOTH MyCK Ta cepBicHe 00CIyroByBaHHS
3 yciX mUTaHP MOXKHA 3BEPTAaTHCh 10 ToNOBHOTO miampuemcrBa — CII
"VKPIHTEPM", 3a anpecoro: 09100, Kuischka o6i1., M. bina lepkea, Byn. I. Koxenyoa,
307-A, ren./dpaxc (04563) 3-39-91, 9-73-23, 9-11-12, cnyx6a cepgica 3-33-03, 9-98-34,
a TaKOX JI0 periOHAIIHUX MapTHEPIB:
JuinponeTrpoBcbKa 00.1.
- M. duinpo, AI1 "Cepgic-Lentp" TOB BII "Temrorazoyn", 49081, Binocronpkoro, 123,
ten. /056/ 725 16 16; 045(056)767-20-09
Jlonenbka 00.1.
- M. Kpamatopcesk , ITI1 "T'eonpaiim”, Bys. Marictpansha, 20, M. Kpamatopcebk, JloHenpka
o6u1., 84391, Ten. 062/ 646-41-27, 050-473-51-45, 050-425-88-77
Kutomupcbka 00.1.
- M. XXuromup, TOB Ilomiccs-Iurepm, 10014, Punbcekoro 9-a, ten. 0412/ 418-615,
067-946-31-34
3anopizbka 00.1.
- M. 3amopixoks, [T "Xoprumsa-Tarepm”, 69059, IliBHivHOKITBIIEBa 17, Ten. (067)213-
79-23, (050)213-79-23
IBano-®paHkiBCcbKa 00.1.
- M. IBaHOo-®pankiBchk, [IT® «Eumpro», 76018, Bya. Jlenkoro, 49-A, ten. 0342/55-65-
06, 50-80-87, 050-338-96-37
- M. IBano-®pankiscsk, POII Cininua B.JL., Byn. B.JIlenkoro, 49-a, M. IBaHo-®paHKiBChK,
IBano-®pankiBcbka 00:1., 76018, Tem. 0342/55-65-06
Kuiscbka 00.1.
- M. @acris, [1I1 "®acris-IaTepm", Byn. C.Ilemmropu, 8, m. @acris, Kuiscbka 00:1., 08500,
ten. 0446/ 6-06-11, 067-406-92-03
- M. bima IlepkBa, TOB "Cepgic-Ykpiatepm", 09100, Byn. I. Koxeny6a, 307A, Ten.
104563/ 9 98 34;
- M. binma lepxBa, MonTax-Ykpintepm TOB, Byn. CkBupceke moce, 194, K. 101, m. bina

Hepxea, Kuicrka obmacte, 09113, Ten. 04563/ 9-09-64, 050-334-24-16
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JIbBiBCbKa 00.1.
- M. JIpBiB, BT® 3axigiarepm, Byn. 3enena, 238, M. JIpBiB, JIpBiBChKa 001, 79035
zahidinterm.lviv@gmail.com Tes. 032/ 240-52-48, 241-81-96, 241-81-89, 050-370-44-43;
Opecbka 001.
- M. Oneca, «OpneciatepMm I[lmtoc» TOB, Byn. Komnosutopa Himumuchkoro, 16, od. 41,

ten. 048/ 705-37-49

IoaraBcbka 00.1.
- M. [TonrraBa, TOB IlonraBa-IaTepM™, By 3urina, 29, od. 308, m. [TonTapa, [lonraBchka
001, 36014, ten. 0532/ 611-662, 050-930-10-40

TepHominbebka 001.

- M. Tepuominb, TOB "Tanmuuuna-Iatepm", 46000, Byn. Ct. Banaepu 33, ten. 0352/ 25-
45-55, 067-927-07-55

XapkiBcbka 00J1.
- M. Xapkis, [1I1 "Xapxkis-Iarepm", 61003, mpos.IToninecekuit,3, kB.1, M. Xapkis, 61003,
ten. 057/ 719-96-18, 050-323-80-43

XepcoHcbka 00.1.
- M. Xepcon 3AT «Tertorexuukay, 73000, Byi. ["arapina 8a, ten. (0552) 42-12-06

XMeJbHUIbKA 001

- M. Xmenpaubkuil, ®OIT I300a Irop BacunsoBuy, 29010, M. XmMenpauibkuii, Cta-
POKOCTSHTHHIBCBKe mioce,0ya. 3A. kB. 113, ten. (0382)64 35 88
- M. XmenpHUIBK, TOB "Canrexmonrtax", Byn. HopHoBoua 23/1 a , Ten. (0382)64 35 99
- M. llleneriBka, ["a3-Cepsic-Iarepm, 30400, CymunkiBcbka 2, Ten. 03840/ 4-27-44, 067-
383-11-55

Yepuiriscbka 00.1.
-M. [Ipumyxn, «MorTaxx-Hamagka», 17500, Uepnirisepka o6r., M.IIprryku, Byn.Kocrsan-
TUHIBCBKA,137-A, Ten. (04637) 7-13-63, 093-313-11-84
- M. Uepniris TOB "VYkpcenericepgic", 14021, JIroberpka 60-a, Ten. (0462) 651-101
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Jlonarok 2

[ peomka 77

[ peoika 12 [

Konexkimagp 12

Aoneximap 177

Pucynok 2.1 Cxema 3’€AHaHHS MOAYJIiB IPH ABOPSTHOMY PO3TallyBaHHi

B pasi 1BOpsIHOTO BCTAHOBJICHHS MOJYJIB («CIIMHOIO JI0 CIIUHMY, PUCYHOK 2.1)
Tapyu MOXYJIB 3’ €IHYIOThCA 3a goroMoroto rpedinok T1 ta T2. [Ipu uboMy HUKHIN BO-
JSIHUH KOJIEKTOP OTHOTO 3 MOZYJIB (Ha PHCYHKY — JabHBOT'O MOJIYJISI) CTa€ KOJIEKTOPOM
nozaadi T1, a KOJEKTOp APYroro Moxyis (Ha pUCYHKY — OJIVDKHBOTO MOJYJIS) — KOJEKTO-
poM 3BopotHEM T2. I'pebinku T1 Ta T2 Hamarotecs B koMiutekti KITU-K-n (komrmiexT
M03aMOAYJIbHUX YaCTHH JJIsl KOHJICHCALIHHUX MOAYJIIB, N — KUIbKICTh MOJYJIIB B KOTEJIb-

Hilt ycranoBmi) — T1 (1 mt.) Ta T2 (1 mT.) Ha KOXHY Iapy MOIYJiB HATPiBy.
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/pedrka TTp /pedrka T2p

Konexmagp 12

Konexkmap 77

Pucynok 2.2 CxeMma 3’€¢1HaHHS MOIYJIiB P OTHOPSI/THOMY PO3TaIlyBaHHi

B pasi oqHOpsSIHOTO («PPOHTAIEHOT0», PUCYHOK 2.2) po3TairyBaHHs MO-
nyni B koMruiekTi KITU¢-K-n (koMIuieKT mo3aMoyIbHUX YacTWH JIIsl KOH/ICH-
camiiHuX MOJYNiB 3 (PPOHTAIBHUM PO3TALIYBAaHHAM, N — KiJBKICTh MOJIYJIB B
KOTENBHIA YCTAHOBIII) JJIsi KOKHOTO MOJyJISi HAarpiBy HaJa€ThCs mapa rpe0iHOK
(T1d ta T2¢) Ta KonekTop 3’€HYBAIBHUMA, SKUH MiCIS CKJIAQAAHHS MOAYIIB B
KOTEJIbHY YCTaHOBKY OyJie YaCTHHOIO 3arajisHoro Kojektopy nogadi T1. 3Bopo-
THUM KosiekTopoM T2 B 1anoMy pasi Oyae KOJIeKTOp MOAYJIs.
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Heating module MN-120-k (gas running water heater)
ATTENTION! To prevent damage of electronic board elements because of con-
densate in cold season it is necessary to keep the module after the installation in
the boiler room at above-zero temperature during several hours before its start.

1 MAIN TECHNICAL FEATURES

Table 1 Technical features

Units of
Parameter name measure | Value
1 Nominal heat productivity, + 5% kW 120
2 Nominal gas pressure Pa 1960
3 Nominal gas flow at t=20°C, air pressure m3/h
760 mm of mercury, Qn.c.= 8000 kcal/m3 13,5
Minimal gas flow 4,0
4 Efficiency factor, min
-atthe mode 80° C/60°C % 96
-atthe mode 50°C/30°C 107
5 Working pressure of heat carrier, max MPa 0,3
6 Heat carrier temperature, max °C 85
7 Temperature adjustment range at the mod- | C 40 -85
ule’s output, not more
8 Combustion products temperature at the
module’s output, min oC
- at the mode 80 °C / 60 °C 60
- at the mode 50 °C /30 °C 40
9 Electric power, max W 1000
10 Power supply (voltage/frequency) VI/Hz |220+10% -
15% / 50

11 Mass of the module, not more than kg 160
12 Content of emissions in the combustion
products:

- CO, not more mg/m3 | 50

- NOx, not more 20

The overall dimensions of the module are shown in Figure 1, Technological Di-

agram — in Figure 2.
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Figure 1 Overall dimensions of the module
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Figure 2 Technological Diagram of the module
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2 PACKAGE CONTENTS
2.1 Module MN-120k
2.2 Technical Passport / User’s Manual
2.3 Components for installation — the list is in the Table 2.

Table 2. Quantity of the components, pcs.

Name Quantity
Bolt M12x50 20
Screw nut M12 20
Spring ring 12 20

Bolt M16x60 4

Screw nut M16

Spring ring 16

Gasket A-65-6

Gasket A-100 -6
Installation kit (2 T-joints)

IR EN

3 RESOURCES AND WARRANTY

The average life time of the module is 14 years.

Transport and storage climatic conditions of the modules are: -2 (C) according to
GOST 15150-69. Transport of the modules as regards mechanical factors is ac-
cording to C group of GOST 23170.

The warranty period starts from the date of setting into operation (the first start by
the service center of JV “Ukrinterm”) and is 30 months, but not longer than 3,5
years from the production date.

The warranty applies if the equipment is maintained by the certified service or-
ganization (if it has concluded the service contract with JV “Ukrinterm”).

The modules should be installed according to the design documentation devel-
oped by the special company under the technical requirements issued by the gas
supply organization and due approved.

Implementation (the first start-up of the equipment) and warranty repair are car-
ried out by the certified service companies of JV Ukrinterm listed below in this
Technical Passport.

Water hardness in the heating system must not be more than 0,7 mg-eq/I.
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Pipeline diameters, section and brand of electricity cables connected to the mod-
ule must meet the requirements of design documentation and manufacturer’s rec-
ommendations.

The heating system should be washing in case of the connection of the modules
to the existing system.

The warranty does not apply to:

1 Product failure caused by non-observance of the above mentioned terms of war-
ranty.

2 Defects caused by disregard of the rules of operating, storage and transportation.

3 Cases of unauthorized connection of the product by persons and organizations
without corresponding licenses, authority and qualification.

4 Cases if mechanical defects are present, actions of the external forces (like light-
ening, hurricane, earthquake etc.), purpose or careless actions of the customer
or third persons.

5 Product damages caused by inconformity to the standards of the electricity net-
work parameters, pressure and quality of gas in gas pipeline, pressure and qual-
ity of water supply system.

6 Damages caused by mistakes in design of the heating system, gas, water supply
and electricity networks connected to the product as well as errors and incon-
formity of the installation of systems and networks listed above.

7 Damages appeared as a result of violations of the preventive firefighting regu-
lations, safety regulations of gas supply systems, rules of safety operating of
electric devices of customers.

8 Failures induced by hits of external things, liquids, insects, rodent, domestic
animals, etc. inside the equipment.

9 Effects of moisture, construction dust, mud, extreme temperature conditions or
such factors as corrosion or aging.

10 “Boiling” (deposition of Ca and Mg salts) of heat exchangers of the equipment.

The company provides delivery of spare parts for a period of 10 years after taking
out of the production.

Actions connected to warranty service and replacements should be recorded in the
Table 3 of the Technical Passport.

4 PACKING DETAILS

Heating module MN-120k

(name) (serial number)

38



Packed by the company “UKRINTERM” according to the requirements of effec-
tive technical documentation.

Packer
(position) (signature) (name, surname) (date)

S TEST CERTIFICATE

The module is made and approved according to the obligatory requirements of the
state standards, effective technical documentation and admitted as usable.

Representative of Quality
Control Department

(signature) (name, surname) (date)

6 REPAIR AND TECHNICAL MAINTENANCE INFORMATION

Table 3

Position, surname and
signature of the re-
sponsible person

Technical maintenance details or re-

Date - )
pair information
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USER’S MANUAL

The module should be installed according to the design documentation
developed by the specialized organization on basis of technical requirements is-
sued by the gas supply organization and approved in an established order.

Preparation to installation, installation, commissioning and setting into
the operation should meet the requirements of the building norms DBN V.2.5-20-
2001 «Gas supply», NAPB A.01.001-2004 "Preventive fire-fighting regulations
in Ukraine”. NPAOP 0.00-1.20-98 «Safety regulations of gas supply systems in
Ukraine», Technical Passport, User’s Manual, Technical Requirements TU U
20016760-005-00 and be provided by the organizations having license for execu-
tion of such works and properly authorized specialists.

Installation of the modules is permitted only in case of the availability of
flue and air channels satisfying the requirements of effective regulations to re-
move combustion products from the module into them.

Condensate is formed in heat exchanger and chimney flue during opera-
tion of the module. The measures for condensate collecting and removal into sew-
erage after its neutralization in the special appliance should be provided.

Service maintenance and trouble removal must be performed only by spe-
cial companies with corresponding permits.

DESCRIPTION OF THE PRODUCT
1.1 Purpose of the product

MN120-k modules are used for operation in composition of “Ukrinterm”
modular heating boiler plants or independently (in case of providing of all protec-
tion measures specified for boiler plants) for heating of production, residential and
public buildings and structures.

2.2 Construction

MN120-k construction is showed in Figure 3. It has such view at installation
of one module or several modules in one line (so called “front” location). Con-
necting flanges are showed in Figure 4.

The module has two separate in-parallel heating elements (thermounits) lo-
cated one above another which are the flowing water heaters.

Each element has its own control and regulation system with control and indi-
cation panel providing optimal regulation and safe operation of the thermounit
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individually as well as under the cascade control in case of its installation in the
boiler plant.

Each heating element consists of the condensation heat exchanger 1 where the
heat carrier passes through in-parallel spiral tube elements creating the combus-
tion chamber. There is a gas burner of “premix” type with ignition and ionization
electrodes in the center of the combustion chamber. Preliminarily prepared mix
of gas and air is forwarded by the fan 3 to the burner through the gas line 2. The
fan has variable rotary speed set by the control unit 4 depending on required power
(so called “flame modulation” can be in the range 20%-100% of the nominal
power). The fan intakes air through the nozzle connected with the gas valve sup-
plied gas in proportion to the sucked air quantity at the fan’s inlet. Discharge gases
are removed from the combustion chambers located inside the heat exchangers
into the flue 8. Condensate created in combustion chambers and flues are collected
into the condensate containers — siphons and then gone into the general system of
condensate drainage mounted at the boiler plant installation. Heat carrier is for-
warded by the circulating pumps 7 through pipelines with flow switches from the
collector 6 of return line of the heating system (T2) into the heat exchangers and
passed through them is gone to the supply collector 7 (T1). The pipelines are
equipped with the shutoff valve allowed to disconnect separate elements of the
module from the general collectors for maintenance without heat carrier drain out
of the whole system.

There are automatic air bleeders 10 in the top of the pipelines. Return collector 6
and supply collector 7 end with flanges for installation modules into the boiler
plant. The collector 7 is installed on the module through the lines T1 and T2 sep-
arately in case of installation of one module or several modules in one row (“front”
location). In this case it will be a part of the general supply collector of the boiler
plant.

In case of installation of the modules in pairs (“back to back”™) the vertical flanges
1-40-10 (showed in Figure 4) of both modules are connected with each other with
two separate pipelines (T1 and T2) in such way that the collector 6 (Figure 3) of
one module will be a supply collector, and the same collector 6 of another module
will be a return collector. (More detailed schemes are provided in Annex 2).

Gas collector 10 extends along the horizontal longitudinal axis of the module and
ends with connection flanges in both sides of the module that allows to get the
general gas collector at joining modules into the boiler plant.

All described elements are mounted on the frame 5 and closed with doors (not
showed in Figure) added decorative view and provided an easy access to the ele-
ments of the module.

Each element has its own control and regulation system with control and indica-
tion panel providing optimal regulation and safe operation of the thermounit indi-
vidually as well as under the cascade control in case of its installation in the boiler
plant.
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Control unit 4 provides operation of the heating module:
1) in off-line mode;
2) as a part of the system with cascade outside relay control unit;

3) as a part of the system with cascade outside modulation control unit (modula-
tion of the boiler power with PWM signal of 1 kHz).

The outside PWM signal or relay contacts are connected to the connector j15
(ROOM_TS), otherwise j15 is bridged.

Current generator is a load for the j15 connector inside the control unit:

1) 7 mA — normal operation;

2) 20 mA — breakdown of the boiler;

3) 0 MA — control unit is dead.

The maximal voltage in the open loop scheme is 30 V =.

4) as a part of the cascade system with the cascade control unit CET110028 (pro-
tocol CET) or user’s control system on basis of Modbus protocol.

Connection with cascade control unit is by means of the additional card
CET140008 (galvanic isolated converter TTL-RS485). Commutation bus is con-
nected to the slot J1 of CET140008 card.

For more correct and effective operation of the boiler plant the manufacturer rec-
ommends using in RS485 of the cascade system of the modules the controller
CGH110028Vv020 developed specially for the equipment.

The controller allows to explore in full all positive characteristics of the technol-
ogy used at the module develop as well as to assist the long trouble-free operation
as a part of the boiler plant. The controller can switch on the required at the mo-
ment number of thermounits, change them, softly increase or decrease their cur-
rent heat power providing the optimal conditions for the equipment operation and
minimal gas consumption.

There are elements with function of gas burner automat, electronic regulator,
power supply, and fan rotary speed control for power modulation on the main card
of each control unit 4.

The control panel allows to display the operation state as well as to set the working
parameters. The external view of the control panel is showed in the Figure 5.
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Figure 3. Construction of the heating module MN-120xk

43



16510

Lunoxodu
Ly75 mv

Figure 4 Connecting flanges of the module
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Figure 5 External view of the control panel

Purpose of the buttons and elements of the control panel:

P1 - increase of the setting parameter

P2 - decrease the setting parameter

P3 - reload in case of emergency blocking

P4 - thermo block switching to the “Summer” mode

D1 - 8-segment two-digit display shows:
1) current heating temperature (if the heating system is active);
2) error number (if the system is in emergency mode);
3) value of the setting parameter (in the setting mode);
4) self-diagnostic message;

D2 - LED indicator of the heating mode

D3 - LED indicator of the flame

D4 - LED indicator of the emergency blocking

D5 - LED indicator of “Summer” mode.

There is the control panel 12 (in the Figure 3) with control elements at the top of
the module.

PROPER USE

2.1 Operating limits
Water quality in the heating system must meet the requirements specified in sec-
tion 13 of “Rules of structure and safe operation of the steam boilers with a steam

pressure less 0.07 MPa, water heating boilers and water heaters with water heating
temperature less 115°C”.
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ATTENTION! IN ORDER TO PREVENT ANY CLOGGING AND FURTHER
BURNING-OUT OF THE TUBE SPIRAL ELEMENTS OF HEAT
EXCHANGERS OF THE MODULE THE MANUFACTURER INSISTS ON
CONNECTING THE MODULES TO THE HEATING SYSTEM VIA
DECOUPLING HEAT EXCHANGER.

For normal operation it’s hecessary to provide the minimal pressure in the heating
system 1 bar, maximal pressure — 4,5 bar, minimal flow through the collector must
be 0,29 m3/h. The safety valve for pressure of 3 bars is mounted in the module at
the factory in cases the heating system needs the other pressure setting values.
Safety valves for pressure of 2.5, 4, 5 and 4,5 bars may be installed in the module
according to individual orders.

ATTENTION!

1. VOLTAGE IS 220V. IN ORDER TO AVOID ACCIDENTS ANY
INSTALLATION AND REPAIR WORKS INSIDE THE PRODUCT UNDER
POWER SUPPLY IS BANNED.

2. USE TUMBLER WITH TWO GROUPS OF CONTACTS FOR POWER-OFF.
3. USE OF OUT-OF-RANGE SAFETY DEVICES IS BANNED.

4. THE PRODUCT MUST BE CONNECTED TO THE GROUND LOCQOP.

2.2 Preparation of the product for use

The module should be operated according to the building norms DBN V.2.5-20-
2001 «Gas supply», " Preventive fire-fighting regulations in Ukraine” and «Safety
of gas supply systems regulations», Technical Passport, User’s Manual.

AT THE DETECTION OF GAS SMELL IN THE ROOM IT’S NECESSARY
TO STOP USING THE MODULE IMMEDIATELY. THE USE OF THE
MODULE IS FORBIDDEN IN THE CASE OF DAMAGES OF GAS, WATER
SUPPLY OR ELECTRIC COMMUNICATIONS.

ATTENTION!
Before start of the module the siphons of the condensate removing system must
be filled with water by means of unscrewing their upper caps.

2.3 Use of the product

After power supply “C” message must appear on the indicator — it means the start
of the system with self-diagnostic of the program. After “C”-message the software
version number is shown on D1 display.

In case of previous emergency state, the control system lights LED indicator of
emergency blocking D4 (corresponding code of failure is shown at the display
D1) and waits pressing P3 button for restart. If emergency blocking is absent (or
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removed) the thermounit turns to the mode of supply temperature regulation by
means of burner power modulation. Required power is proportionate to rotary
speed of Premix burner fan.

During normal operation, without pressing any buttons, D1 display shows the cur-
rent temperature at the outlet of the thermounit, and LEDs D2, D3, D5 display the
operating mode and status of the thermounit. Pressing P1 or P2 buttons one time
display begins to flash and then shows the set flow temperature. The next pressing
of P1 or P2 will increase or decrease the set temperature accordingly. 5 seconds
after the last pressing of the buttons, a new task is fixed by the control system and
goes into the mode of displaying the current temperature on the supply line of the
thermounit.

Thermounit operating modes

Setup mode

To adjust the settings in thermounit, it is necessary to simultaneously press and
hold P3 "Reset" and P4 "Mode Switches" buttons while switching on the control
unit (displaying the software version number). The indication that the system is
in the parameter settings service mode is the "CH" message on the device indica-
tor, as well as the simultaneous flashing of the "Heating" and "Summer" LEDs.
Setting parameters may be changed by pressing P3 button “Reset” and then P4
“Mode Switches” parameters (the parameter number P1, P2 ..., P9 is displayed
for 1 s, and then the value of this parameter is displayed. Value may be adjusted
by P1(+) and P2(-) buttons. Writing a new value and transitioning to the next
parameter is adjusted by the P4 button.

To exit the setup mode, press again P3 and P4 buttons at once and hold them for
3 seconds.

If the setup mode has not passed from the emergency state, when setting the power
parameters of themo unit P5, P6, P7, P8, the burner is automatically switched on
and the required power is maintained (fan speed).

In this case, when the heat carrier is overheated more than 85 ° C, the burner will
switch off for a while until the themo unit cools down and then switches on again.
If the mode was entered from the emergency state (the LED "Emergency" is lit),
the burner will not be switched on when setting the parameters P5, P6, P7, P8.

Setting parameters

P1 pump run-out time 1-10 min
P2 degassing time 10-59 s
P3 anti-cycle time 1-10 min
P4 max temperature deviation 2-10°C
P5 min power of thermounit 7-60 rps *
PG reserve -
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P7 start power of thermounit 7-100 rps *

P8 max power of thermounit 20-150 rps *
P9 outer pump operation 0,1

0 — operation with outer pump (flow switch may be closed when heating pump is
off, alarm 11 is not appeared),

1 — operation with inner pump.

Factory setting — 0;

PA min power of thermounit in % (power of the thermounit at the fan speed cor-

responding P5) 10-100%
Pb number of thermounit in cascade system 2-31
PC system configuration 0 — offline operation

1 — as a part of cascade system
(pumps are not switched off without outer control unit at overheating)

2 — as a part of cascade system
(pumps are switched off without outer control unit at overheating)

* - as the indicator is two-digit it does not show three-digit numbers, so hexadec-
imal numeration system is accepted for display parameters P5-P8 (255 is the max
value).

Table of transfer of decimal system into hexadecimal
Deci-
mal
sys-
tem
Hexa-
deci-
mal 0..9 [A B C D E F
Sys-
tem

0..9 |10 11 12 13 14 15

The actual value of the parameter is calculated by means of multiplication of the
left number by 16 and addition the right number to the result.

Example P1 : indicator value is 95. The actual value is 9*16+5= 149.

Example P2: indicator value is CE. The actual value is 12*16+14= 206.

Heating mode with off-line control

(Jumper must be installed on J15 connector)

This is the main operating mode in which the preset temperature is maintained at
the supply line of the thermounit. If necessary, the fan switches on. After pre-
purging, the fan speed is set according to the set-point P7 — “start power”.
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The gas valve turns on and the ignition is performed. After determining the pres-
ence of a flame, the minimum power is set (see P5) and the system warms up for
30 seconds. After that, the modulation of the power for automatic temperature
support begins (the power range is limited by the parameters P5 "minimum power
of the thermounit" and P8 "maximum power of the thermounit").

The required temperature is set by the P1 (+) and P2 (-) buttons. If the power in
the process of regulation has reached the level of P5 and the temperature continues
to increase, then when the temperature of the coolant is higher than the setting of
the value of parameter P4, the burner of the thermounit is automatically switched
off. The next switching on of the thermounit burner will occur after the coolant
temperature has fallen below the setpoint of parameter P4, but not before the time
specified in parameter P3 "Anti-cyclic time" expires. The circulation pump in this
mode is always on.

Cascade relay control mode (the contacts of the cascade control unit must be con-
nected to the J15 socket). When an external control unit is required to switch on
the thermounit, it closes the contacts of the relay connected to the J15 socket. In
this case, the system is similar to the previous mode. If it is necessary to switch
off the thermounit, then the contacts open as a result the burner goes off and the
pump continues to operate for the time specified in parameter P1 "Pump run-out
time".

If the thermounit is to be switched on again, the contacts are closed and the whole
process is repeated. The open state of the external control contacts is indicated by
the illumination of the dots at the bottom of both digits of the indicator.

Heating mode with cascade control and power modulation

(PWM power control signal must be connected to J15 jack).

In this mode, the switching on and power of the thermounit is controlled by an
external control system. Control panel buttons locked. The power of the ther-
mounit will be calculated using the formula P8 * ti / TPWM, but not lower than
the minimum power P5. (Ti is the pulse width, the TPWM is pulse repetition pe-
riod).

If the required power is less than 10%, the thermounit burner is switched off and
the pump continues to run for the time specified in parameter P1 "Pump run-out
time". If the required power is increased by more than 15%, the themounit will
start operating again, but not earlier than set by parameter P3 "Anti-cyclic time".
If the temperature of the coolant becomes 85 ° C, then the control unit of the
thermounit goes offline and modulates the power itself. If the temperature contin-
ues to rise, then at the value of 85 + P4 (° C) the thermounit will turn off.

If the temperature is lower than 80 ° C, the switch-on will occur again, etc.

Cascade heating mode with RS485
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Before connecting thermounits to a cascade control circuit, the number of each
unit in the cascade circuit must be set (parameter Pb). Permissible numbers of
thermounits are 2-32. Set the minimum system power as a percentage to "PA" and
set the system configuration to operate in the cascade parameter "PS" = 1 or 2.
The information that the thermounit is in cascade control mode shows the flashing
of the LED "Heating".

Connection of boilers is carried out by a shielded twisted pair.

A pair of wires connecting the terminals "A" of all the units and controls and the
terminals "B" of all the units and controls must be of one twisted pair. The wire
that connects to the RG contacts is used to align the potential of the galvanically
isolated parts of the interface.

The twisted-pair screen connects to one point of contact "G" of the control unit
and must be isolated from all other wires and body parts.

The connection of the twisted-pair thermounits is as follows - the twisted pair of
the required length is cut off, the shielding braid is removed by a length of 1-2 cm
and connected to the terminals of another twisted pair, which goes to the next unit,
is connected to the same terminals. The screens of twisted pairs should be con-
nected and isolated.

=l
=l o [
| Y T — \
g RG] | | | |
LN L I l\ /l |
z L
= /r( o] s Vﬁg [e] s N B =]
- RG RG \ RG
: CET140008 CET140008 CET140008
CET110022 CET110022 CET110022

[L1aTa KacKanoro
yupasaenus Tepaii kotea Bropoii koten Hocaeanuii Korea
(Brl, BR2 -3amkuyTii) (Brl - pasovkiryra) (Brl - pasosknyta) (Brl - 3amknyra)

Fig 6. Cascade connection of boilers.

On the cascade control board jumper BR1 and BR2 must be installed. All but one
of the thermounits, the BR1 jumper must be removed. On the last block jumper
BR1 must be installed.

When parameter "PS" =1 or 2 (operation in the cascade), in the absence of com-
munication with the control unit, after switching on the power, the boiler is started
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after a time that is numerically equal to the value of the parameter "Pb" (sec). This
is to ensure that the units are not turned on at the same time.

The unit can be switched to cascade mode if it was not in the "emergency" mode
and not in the "service settings" mode.

If communication with the control unit has been lost during operation, the unit
will go into initial mode ("Heating", "Summer").

If "PS" = 1 or 2 (operation in the cascade), the protection against freezing is also
deactivated.

In cascade control mode, anti-cyclic time is determined by the cascade control
unit, in other modes the value set in parameter P3 is used. When the thermounit
is switched off by the external control unit, the pump continues to run for the time
specified in parameter P1 "Pump run-out time".

If the "PS" parameter is 1 or 2 (cascade operation) but the outdoor unit is not used
(or has failed), then the thermal block operation is similar to the offline operation
except the frost protection function is off. At "PS" = 1, the pump will always be
switched on, and for "PS" = 2 the pump will shut off after overheating at the time
specified in parameter P1 "Pump run-out time".

Summer mode

(the LED "Summer" is lit).

Once a day, the heating pump is on to pump water (protection against sticking of
the pump) and the anti-freeze system is activated (heating of the coolant to +30 °©
C if the coolant temperature has dropped below +8 ° C).

In any of the three heating modes, the LED “Heating” lights up, and accordingly,
in the "Summer" mode, the LED “Summer” lights up.

Non-blocking emergency mode

(accident numbers 4, 5, 8, 11).

In this mode, the thermounit switches off the heating, the D4 "Emergency" LED
lights up, and the digital indicator shows the alarm number (alarm number
flashes). When the cause of the accident is eliminated, the thermounit automati-
cally restarts.

Blocking emergency mode

Locking of the thermounit is carried out at accidents 1, 2, 3, 7, 9, 13, 14, 15, 16,
17. The thermounit switches off the heating, the D4 LED "Accident" lights up,
and the digital indicator shows the alarm number (the alarm number, unlike the
previous mode, does not flash in the display). After an accident elimination, nor-
mal operation can only be resumed by pressing and holding the P3 "Reset" button
for 3 seconds.

In both emergency modes, the ALARM relay also works, the J18 connector (con-
tacts are closed) and the pump is started once a day (anti-sticking).
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Alarm codes

1 - Invalid memory (lock) value.

2 - exhausted gas firing attempts (no flames) (blocking).

3 - flame sensor failure (gas valve off and flame sensor active) (lock).
4 - (reserve) replacement of the software message

5 - failure of the heating temperature sensor

6 - (reserve)

7 - overheating thermostat (lock).

8 - actuation of the pressure sensor

9 - the pressostat did not turn on (lock).

10 - (reserve)

11 - the flow switch of the heating system is not switched off

12 - (reserve)

13 - fan relay did not turn on (gas valve interlock relay) (lock).

14 - the fan relay did not switch off (gas valve interlock relay) (lock).
15 - gas valve relay did not turn on (lock).

16 - gas valve relay did not turn off (lock).

17 - program checksum error (blocking).

18 - fan failure: speed is not regulated

System messages

PO - the system flow sensor is open when the heating system pump is switched
on.

GA - repeated attempts to ignite.
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Figure 7 Electric circuit diagram
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T"azoBmii x1anad GB-ND 057D01S00 Dungs

1. ITaTpyGoK [UI1 BHIMIPIOBaHHSA BX1THOTO THCKY
2. PerymoBajbHIIT IBHHT JPOCEIEHOI 3aCyBKH
3. PerymoBagbHHIT TBHHT peryjsropa razy

4. Tlarpy0GoK Ul BHMIPIOBAHHS BHXIJIHOTO THCK

Figure 8 Gas valve

2.4 Coming into the initial state
To disconnect the module, disconnect each thermounit using the network switch
key on the control unit.

3 MAINTENANCE

Maintenance intervals depend on how long the module has worked, the water
quality of the heating system. Below are the most general recommendations.
Periodically check the operation of the pumps, remove the air from the water
pipes, clean the gas filter in the gas block, if necessary, flush the heat exchangers.
Gas communications must be checked once a month.

After expiration of the module it should be dismantled and scrap for disposal to
the appropriate organization.
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4 STORAGE AND TRANSPORTATION

The module must be transported and stored in its original packaging in a vertical,
fixed position in a place protected from moisture, at a temperature of +5 ° C to
+40 ° C.

The life of the product - within three years from the date of manufacture.

55



Additionl
Organizations authorized for commissioning and service works

The customer may apply at all questions to the key company “JV “Ukrin-
term” at the address: 09100, Kyiv region, Bila Tserkva, I, Kozheduba street,
307A, tel/fax (04563) 3-39-91, 9-73-23, 9-11-12, service company 3-33-03, 9-98-
34, and to the regional representative companies listed below:

Vinnytsya region:
- Vinnytsya, PE "Inzhtehservis", 144a, Pirohova street /0432/ 571695;
- Vinnytsya, "Termogazservis" LLC, 21012, 24-6, Schorsa lane, a/b 6223, /0432/
64 25 51;
- Vinnytsya, “Lenix” LLC, 20150, 84, Kozytsky street, ap.14, /0432/ 524 624,
671674

Volyn region:
- Lutsk, "Volyntermobud" LLC, 43011, 22, Dubnivska street, Tel. /0332/ 28 16
60

Dnipropetrovsk region:
- Dnipro, DP "Servis-Tsentr" of "Teplogasbud" LLC, 49081, 123, Bilostotsky
street, tel. /056/ 725 16 16;
- Dnipro, "Dniprointerm™ LLC, 29-a, Voitsekhovych street, tel. /056/ 378 97 88

Donetsk region:
- Slovyansk, "TOR-SYSTEM" LLC, 6, Svobody street, tel. /0626/ 62-14-01;
- Kramatorsk , PE "Heoprime", 20, Radhospna street, tel. /06264/ 64127

Zhytomyr region:
- Zhytomyr, “Polissya-Interm” LLC, 10014, 9-a, Rylsky street, tel. /0412/ 41 86
15

Transcarpathian region:
- Uzhgorod, DP "Zakarpatsky tsent z enerhozberezhennya", 88000, 39, Sobra-
netska street, tel. /0312/ 64 31 95

Zaporizhya region:
- Zaporizhya, "Interm-Servis" LLC, 69006, 12, Pivnichne shosse, tel. /0612/ 36
90 00;
- Zaporizhya, PE "Khortysya-Interm", 69059, 17, Pivnichnikiltseva street, tel.
10612/ 137 702, 226 349
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Ivano-Frankivsk region:
— lvano-Frankivsk, PTF «Endruy», 76018, 49-A, Lepkoho street,
tel. /0342/ 55-65-04
Kyiv region
- Fastiv, PE "Fastiv-Interm", 08500, 8, Chervona street, tel. /04565/ 6 76 11;
- Obuhiv, Obuhivraiteplomerezha, 08700, 3, Radyanska street, tel. /04527/
253793;
- Bila Tserkva, "Servis-Ukrinterm" LLC, 09100, 307 A, I. Kozheduba street, tel.
104563/ 9 98 34;
- Kyiv, «Tsentrinterm» LLC, 8, Vasylkivska street, tel. /044/ 258 85 93, 258 85
94

Kirovohrad region:
- Kropyvnytsky, "Gazinterm" LLC, 25006, 1, Studentsky av., tel. /0522/ 22 79 93,
301386

Luhansk region:
- Luhansk, PE "Donbas-Teplogaz", 17/24, Zarichny lane, tel. /0642/525 507

Lviv region:
- Lviv, VTF “Zahidinterm”, 79003, 31, Zavodska street, tel. /0322/ 40 50 37, 40
52 48;
- Lviv, VTF "Ukrinterm", 16/23, Okolychna street, 79044, tel. /0322/ 95 73 93,;
- Lviv, "Ukrinterm-Servis" LLC, 79044, 16/23, Okolychna street, tel. /0322/ 95
7393

Mykolaiv region:
- Mykolaiv, PVNP "NIKOINTERM", 129a/81, Potyomkinska street, tel. /0512/
57 17 64

Odesa region:
- Odesa, "Odesinterm”" LLC ten. 048/ 705-37-49

Poltava region:
- Poltava, “Poltava-Interm” LLC, 36002, 86, Frunze street, ap. 62 tel. /0532/ 61
16 62
Rivne region:
- Rivne, "REMB" LLC, 2, Verbova street, tel. /0362/ 68-33-32

Sumy region:
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- Sumy, “Ekotermgaz”, 33, Robocha street, tel. /0542/ 78-78-88

Ternopil region:
- Ternopil, "Galychyna-Interm", 46000, 38, S. Bandery street, tel. /0352/ 524 837,
254 555

Kharkiv region:
- Kharkiv, PE "Kharkiv-Interm", 61003, 3, Hamarnyka street, tel. /057/ 3769570,
7316833

Kherson region:
- Kherson, "Inzhteploservis™ LLC, 73000, 2a, Smolensky lane, tel. /0552/ 31 50
50

Khmelnytsk region:
- Khmelnytsk, "Podillya-Interm", 29008, 1, Likarnyna street, tel. /0382/ 70 26 85,
70 26 75;
- Khmelnytsk, "Santehmontazh" LLC, 21/1 a , Chornovola street, tel. 382
784 117;
- Shepetivka, Gaz-Servis-Interm, 30400, 2, Sudylkivska street, tel. 03840 51454,
42744

Cherkasy region:
- Cherkasy region, PE "Agroterm", 18008, 27, Rustavi street, ap. 3, tel. 0472 63
49 43,66-04-83

Chernivtsi region:
- Chernivtsi, PE VKF "Rytm Servis", 3/23, Entuziastiv lane, tel. 372 901 090

Chernihiv region:
- Pryluky, «Montazh-Naladka», 04637, 16, Shmidta street, tel. 3 14 89, 7 12 11;
- Chernihiv, "ChernihivGazspetservis" LLC, 14021, 60-a, Lyubetska street, tel.
0462 65 11 06
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Addition 2

Connecting circuits of the modules MN-120k

[ peoimka 77

[ peomka 12 L

Koneximap 12

Aoneximap 77

Figure 2.1 Connection circuit of the modules in a two-row layout
(vertical pipes of module 1 frame are not shown)

In the case of two-row installation of modules (back-to-back, Figure 2.1), pairs of
modules are connected by means of T1 and T2. The lower water collector of one
of the modules (in the figure - module 1) becomes the supply collector T1, and
the collector of the second module (module 2) - the return collector T2. T1 and
T2 are provided in the KPCh-K-n kit (set of extra-modular parts for condensing
modules, n - number of modules in the boiler plant) - T1 (1 pc) and T2 (1 pc) for
each pair of heating modules.



[ peomka T7p [ pedirka T2p
—\ » /—

Konmekmap 12

Konmeximgp 77

Figure 2.2 Connection circuit of the modules in a one-row layout

In the case of a single row (“front", Figure 2.2) arrangement of modules in the set
KPCHf-K-n (set of extra-modular parts for condensing modules with frontal ar-
rangement, n - number of modules in the boiler plant), a pair of pipes (T1-F and
T2-F) and a connecting manifold which, after assembling the modules in the
boiler plant, will be part of the common T1 supply manifold, are provided for each
heating module. The return collector T2 in this case will be the collector of the
module.
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