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1. BCTYMJIEHUE

1.1 CPEACTBA BE3ONACHOCTU, TPEBOBAHUA, PEKOMEHOALIUU

MoApo6HOe 03HAKOMJIEHWE C HACTOsLWEN JOKYMEHTaLUNeR, MOHTaX U UCMONb30BaHNe 060pyAOBaHUS COrIaCHO OMUCAHUIO,
yKasaHHOMY B Heli a, Takxe, cobntofieHne Bcex yC/I0BUil 6€30MacHOCTH ABNAAIOTCA OCHOBOMW NPaBUIbHOIO 1 6€30MnacHoro
byHKLMOHMPOBaHUs o6opyfoBaHus. JTlo6oe fpyroe NCrnonb3oBaHWe, HECOOTBETCTBYIOLLLEe HAaCTOALLEN UHCTPYKLIUN MOXET
NpVBECTU K aBapuaM C OnacHbIMU NocneacTBuAMU. CnefyeT orpaHnyYnTb JOCTYN K 060pYA0BaHNIO HEKOMMETEHTHbIM fMLaMm, a
TaKXKe 06yYnTb 06CNYXMUBAKOLWMIA NepcoHan. NoHsATME 06CNyXMUBaKOLWMIA NepcoHan 0603HavyaeT nuLa, KoTopble B pe3ysbTaTe
NpoBeAEHHOrO 06YYeHNS, OMNbITa U 3HAHWUS CYLLLECTBYIOLMX HOPM, AOKYMEHTaUMK, a Takxe npaBun 6e30MacHOCTH 1 yCNOBUI
paboTbl YNONHOMOYEHbI A1 NPOBEeAEHMA HeOBX0AMMbIX paboT, a TakXe YyMetT pacno3HaBaTb BO3MOXHYH OMacHOCTb U n3beraTb
eé. [laHHbI TeXHMYeCKMI1 MacnopT JO/MKEH 6blTb AOCTaB/IEH B KOMMJIEKTE C 060PYAOBaHMUEM U COAEPXKMUT NOAPOGHYIO
MHpOPMaLNIO Ha TeMY BCEBO3MOXHbIX KOH(MUIypaLuuii TENIOBEHTUNATOPOB, MPUMEPOB UX MOHTaX)a, @ TakXXe NyCKoHanaakKu,
MCMONb30BaHUs, PEMOHTOB U KOHCEpPBMpPOBaHusA. Ecnv o6opyaoBaHue MCNONb3yeTCsA COrNacHo ero npefjHasHayvyeHus, Toraa
HacToALasa MHCTPYKLMA COAEPXNUT BCe HEO6X04MMble peKOMeHAaunu Ansa yNoaHOMOYEHHOro nepcoHana. [lokyMmeHTauus fonxHa
BCerfa HaxoAnTbCA B6IM3M 060PYAOBAHMSA U [OMKHA 6bITb JOCTYMHA AN CEPBUCHbIX CNYX6. [IpoMsBoANTENb COXPaHSeT 3a
co60W NpaBo BHOCUTb N3MEHeHUs1 B 060pyl0BaHNe, BIUAIOLLME Ha ero paboTy, 6e3 npefBapuTeIbHOro nNpeaynpexaeHus B
NHCTPYKLMN.

000 BTC He HECET OTBETCTBEHHOCTM 3a TEKYLLYK KOHCepBaLuio, OCMOTP, MporpaMMupoBaHue 060pyAoBaHNs, a Takxe yLepb,
NPUYUHEHHbIN NPOCTOEM 060PYLO0BaHMA B NEPUOA OXMAAHWUS rapaHTUMHbBIX YCNyr, BCEBO3MOXHbIN yLep6 ApYroro nMmyliectea
KnueHTa, owmn6KK ABnsatoLWwmMecs pesybTaToM HenpaBUIbHOMO NOAK/KOYEHUS UIW HeMpPaBUIbHOW 3KCnyaTauuy o60pya0BaHus.
1.2 TPAHCMNOPT

Mepepn HayanoM MOHTaXa, a TakXKe nepes pacrnakoBKOW 060pyA0BaHNA U3 KOPOGKM, CrieAyeT NPOBEPUTb, MPUCYTCTBYHOT SN Kakue-
NnM60o cnepbl NOBpPEXAEHNA KOPOBKK, @ TaKXKe NMPOBEPUTL He 6blsia I GMpMeHHas JieHTa C JIOroTUMNOM paHee copBaHa Uamn
pa3pesaHa. PekomeHAyeTCs NPOBEPUTb, HEe OblN SN MOBPEXAEH BO BPEMS TPAHCMOPTUPOBKM KOpryc 060pyAoBaHusA. B cnyyae
06Hapy>XeHNsi OAHOW N3 BbllLeNepeynCceHHblX CUTYaunii cieayeT cBA3aTbCA C HaMu No TenedOoHy UK No 3NEKTPOHHOW noyTe
(Tel. 8 800 333 0336, email: info@vtsrussia.ru).

PekomeHayeM nepeHocuTb o6opyaoBaHne BABOEM. Bo BpeMs TpaHCNOPTUPOBKM cnefyeT UCMOIb30BaTb COOTBETCTBYOLME
WHCTPYMEHTbI, YTO6bI He MOBPeAUTb 060pY0BaHME U HE HAHECTU Bpeja 34,0POBbHO.

1.3 MEPBbIE LUATU NEPEA HAYAJIOM MOHTAXA

Mepep npoBefeHNEM MOHTaXHbIX PaboT peKOMeHAyeM BNucaTb CepUiHbIA HOMep 060pyOBaHNA B rapaHTUIHYIO KapTy.
O6paliaeM BHUMaHWe Ha HEO6XOAMMOCTb NPaBUIbHOMO 3aMo/IHEHUA rapaHTUHOW KapTbl mocne MoHTaxa. Mepef Hayanom
NO6bIX MOHTAXHbIX UM KOHCEPBaLMOHHbIX PaboT HEO6X0AMMO OTKJIFOUUTL NUTAHWE U He AOMNYCTUTb BKJTHOYEHME HAMPSXXEHUS.
2. KOHCTPYKUMA, NPEAHA3SHAYEHUE, MPUHLIUIM PABOTbI

2.1 NPEAHA3HAYEHUE

BOJIKAHO PY siBnsieTca pe3ynbTaToM paboTbl OMNbITHbIX KOHCTPYKTOPOB, LieIbio KOTOPbIX 6bIN10 NPeAnoXuTb CBOMM KnneHTam
NPOAYKT, rapaHTUpytoLWwnit KomhopT NpebbiBaHUA B MOMELLEHUAX, B KOTOPbIX TPYAHO MNOALEPXMBaTb HEOOXOANMbIN Ten0BON
YPOBEHb.

BOJIKAHO PY MuHuM (3-20 kBT, 2100 M3/4)

BOJIKAHO PY1 (5-30 kBT, 5300 mM3/u)

BOJIKAHO PY2 (8-50 kBT, 4850 mM3/u4)

BOJIKAHO PY3 (13-75 kBT, 5700 mM3/4)

BOJIKAHO PY o6beaunHsieT B cebe camble COBPEMEHHbIE TEXHOIOMUU, OPUTMHANbHbBIN AW3aliH U BbICOKYHO 3(h(HeKTUBHOCTb.
YHWKanbHble TEXHOIOrMYeCcKne pelleHmns, Takme Kak: KOHCTPYKLMS TeNI0O06MEHHMKA, YNyYLleHHbIA BEHTUASATOP, @ Takxe
yBenmyeHve AanbHOCTN CTPyM Bo3Ayxa fatoT BO3MOXHOCTb BOJTKAHO PY gocTtnyb onTuManbHOWM TENOBOW MOLHOCTH,
COOTBETCTBYIOLLEN XapaKTepy U KybaType NoMeLLeHNs.

NMPUMEHEHME: nponsBoACTBEHHbIE Liexa, CKlafbl, ONTOBble MarasuHbl, CMOPTUBHbIE 06BEKTbI, TEMINLbI, CyNnepMapKeTbl,
nTuuedepMbl U XMBOTHOBOAYECKME KOMMIIEKCbI, MacTepcKue, aBTOCEPBUCHI, anTekn 1 60nbHULbI. PaspeliaeTca ucnosib3oBaTtb
TennoBeHTUNsiTOpbl BOJTIKAHO PY B nomelLLeHMsAX C BbICOKOW BIAXXHOCTbHO (6€3 KOHAeHcalmuu), TO eCTb aBTOMOMKMW MpU YCNOBUU,
YTO YCTPOWCTBO He NOABepraeTcs NPSIMOMY BO3[ENCTBUIO MOTOKOB BOAbI. 3anpeLyeHo MCNob30BaTh TEMNOBEHTUASATOPDI
BOJIKAHO PY B noMeLLeHnax ¢ arpecCMBHON cpefol (HanpuMep, ¢ BbICOKOW KOHLEHTpaLmen aMMuaka), Kotopasi MOXeT Bbl3BaTb
KOPPO3UIO antoMUHWA N Mean.

OCHOBHbIE MPEUMYLLECTBA: Bbicokas 3pheKTUBHOCTb, HU3KUE IKCMyaTalMOHHbIE 3aTpaTbl, NOMHas perynaMpoBKa
napameTpoB, 6bICTPbI Y MPOCTOW MOHTaX.

2.2 NPUHLUMUN PABOTDI

TennoHocuTenb, HaNpMMep ropaYas BoAa, NepefaéT TennoTy Yepes yBeMYeHHyo Naolaab Tenoo6MeHa, YTo rapaHTupyeT
BbICOKYIO TemnnoByt MolHocTb (BOJIKAHO PY mMuuu - 3-20 kBT, BOJIKAHO PY1 - 5-30 kBT, BOJIKAHO PY2 - 8-50 kBT, BOJIKAHO
PY3 - 13-75 kBT). BbicokoaddeKkTuBHbIN oceBoit BeHTUnaTop (700-5500 m3/4) 3abupaeT BO3AYX U3 NOMELLEHWUS U, MPONycKas ero
yepes TenJI006MEHHMK, HanpaBnsieT o6paTHO B noMelyeHne. O6opynoBaHve BOJTIKAHO PY moxeT pa6oTaTb B KayecTBe
NPOMBbILINIEHHOrO0 KOHAULMOHEPA C aBTOMAaTUYECKOW PeryiMpoBKOi TeMnepaTypbl, 6€3 BCTPOEHHOW XONO0ANbHON YyCTaHOBKMU.
MapameTpbl BOJIKAHO PY, pa6oTatoLero kak NnpoMblLUNEHHbIA KOHAMLMOHEP, MPefoCTaBsATCA Mo 3anpocy.




2.3 KOHCTPYKUWMA OBOPYAOBAHNA BO/IKAHO PY

1.TEMJTOOBMEHHMK: MakcuManbHble napaMeTpbl TernnoHocuTens TennootmMeHHuka: 130 ° C v 1,6 MIMa. KoHCTpyKuma: MefHbIi
KOMNNEKTOP 1 3MEEBUKM C pebpamu-naMensiMui 13 antoMuHus. MaTpybku AN NoAKYeHUs TennoHocuTens (HapyHas peab6a %")
HaxoAATCA Ha 3afHel NaHenu arperaTa. Haw Tunopag BKIYaeT NpUMeHeHe 0gHOPSAAHBIX Tenn006MeHHUK B BOJTKAHO PY1 (5-30 kBT),
LBYXPSAHbIX Ternnoo6MeHHUKoB B BOJIKAHO PY MUHMU (3-20 kBT) n BOJTKAHO PY2 (8-50 KBT), TpEXPALAHbIX TENNTO06MEHHUKOB B
BOJIKAHO PY3 (13-75 kBT).

2. OCEBOM BEHTUJIITOP: MakcumarnbHas paboyas TeMnepaTypa 60°C, HoMUHanbHoe HanpskeHune 230B/500 L. CTeneHb 3auTbl
anekTpoABuraTens nepemerHHoro Toka (AC) - IP54, knacc nsonauum F; cTeneHb 3almTbl ANs 9N1eKTpoABUraTens noctosaHHoro Toka (EC) -
IP44. Bo3gyLuHbI NOTOK (OPMUPYETCSt OCEBbIM BEHTUISITOPOM, OCHALLEHHbIM 3aLLMTHOW PELLETKOMN.

AapoauHamuyecku apdekTnBHas hopma sionacTer BEHTUISTOPA U BbICOKOKAYeCTBEHHbIE NOALWMMHUKY 06eCneYnBatoT HU3KUIA YPOBEHD
Lyma. Bbicokast MoLHOCTb ABUraTesnisi N03BOJISIET AOCTUYb BbICOKOIN NMPOVN3BOAUTENBHOCTM NMPY HU3KOM 371EKTPONOTPEGNEHUM, C
COXpaHeHMeM MOJIHOro PeryIMpoBaHus BO3AYLIHOro NoToka. KOHCTPYKLMSA Kopryca arperata CoCco6CTBYET CHUMKEHMIO YPOBHS LLYMa, YTO
Mo3BOSIET UCMONb30BaTb 060PYLOBaHNE B MOMELLEHUSAX C MOBbILLEHHbIMU aKyCTUYECKUMU TPEGOBaHUSIMU.

3. KOPIMYC: cocTOoMT N3 OCHOBHOIO KOpriyca v nepefHen naHenu, U3rotossieHbl U3 BbICOKOKaYeCTBEHHOI O MOSIMMepa, YTO rapaHTupyeT
BO3MOXXHOCTb COBMECTHOW paboTbl C yCTPOMUCTBaMU, paboTatoLwMMmM OT TENIOHOCUTEN ¢ TemnepaTypoit go 130°C.

4. HAMNPABJIAIOLUE XXAJTIO3U: gatoT BO3MOXXHOCTb HanpasfieHWUs CTpyun TENoro Bosayxa B 4 nosuuusax. OnTumanbHas ganbHOCTb U
HanpaBneHue CTPyu BO3Ayxa AOCTUraeTcs Npy NOMOLLY CreLmanbHoro npoduas aonaTok.

5. MOHTAXKHAS] KOHCOJ1b (KPOHLUTEWH): 0NonHUTENbHbIN 3/1EMEHT, flerkast 3proHOMUYHas KOHCTPYKLIS, MO3BONAOLLANA
noBopaymnBaTh arperaT B rOpU3oHTasIbHOM MIOCKOCTU Ha yron -60°+0+60°, 4To N03BOSIAET HANpaBAATb NOTOK BO3Ayxa Mnpu
HeOo6X0AMMOCTM B TPeBYEMbIX HanpPaB/EHUSX.

2.4 OCHOBHbIE PA3BMEPbDI
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3. TEXHUWYECKUE NAPAMETPbI

T - TemnepaTypa BoAbl Ha Bxofie; T — TeMnepaTypa BoAbl Ha BbixoAe; Tp1 — TeMnepaTypa Bo3ayxa Ha Bxoge; Tp2 — TemnepaTtypa Bosgyxa
Ha BbIxofe; Pg — TennoBas MOLLHOCTb 060pyA0BaHus; QW — pacxof BoAbl; Qp- CKOPOCTb BO3AYLLHOIO NOTOKa; Ap — ruapaBnnyeckoe
COrMpoTuBIIEHNE

BOJIKAHO PY MuiHn

MapameTpbl Tz/Tp [°C]

90/65

Tp1 Qp Pg Tp2 Qw Ap
[°C] [M3/4] [kBT] [°C] [M3/4] [kMa]
5 2100 18,5 29,9 0,65 8,1
1650 16 32,4 0,56 6,3

1100 12,3 36,7 0,44 4

10 2100 171 334 0,6 7,1
1650 14,7 35,6 0,52 54

1100 11,4 39,8 04 3,5

15 2100 15,7 36,8 0,55 6,1
1650 13,5 38,9 0,48 4,7

1100 10,4 42,8 0,37 3

20 2100 14,3 40,2 0,5 5,1

1650 12,3 42,2 0,43 4

1100 9,5 45,7 0,34 2,5

BOJIKAHO PY1
MapameTpbl Tz/Tp [°C]
90/70 [°C] 80/60 [°C] 70/50 [°C] 50/30 [°C]

Tp1 Qp Pg Tp2 Qw Ap Pg Tp2 Qw Ap Pg Tp2 Qw Ap Pg Tp2 Qw Ap
[°’C] [m3/4] [kBT] [°C] [m3/4] [kMa] [kBT] [°C] [m3/4] [kMa] [kBt] [°C] [m3/4] [kMa] [kBt] [°C] [m3/4] [kNa]

5300 299 168 1.33 26 258 145 1.14 20 217 122 095 146 132 75 058 6.2
0 3900 254 194 112 191 219 167 097 147 184 141 081 108 113 86 049 46
2800 212 226 094 136 183 195 081 105 154 164 068 7.8 94 101 041 3.3
5300 28 208 124 23 239 184 105 173 197 161 087 123 113 113 049 46
5 3900 238 232 105 169 203 205 09 128 168 178 074 9.1 9.6 123 042 34
2800 199 262 088 121 169 231 075 9.1 14 19.9 062 6.6 8 136 035 25
5300 26.1 247 1.16 202 22 224 097 148 178 20 078 102 92 152 04 3.2
10 3900 222 27 098 149 187 243 082 109 151 216 066 7.6 7.9 16 034 24
2800 185 297 082 106 156 266 069 78 127 235 056 54 6.6 17 029 1.8
5300 242 286 1.07 175 20 263 088 125 158 239 07 8.2 7.2 19 0.31 2
15 3900 20.5 307 091 129 17 28 075 9.2 135 253 059 6.1 6.1 19.7 027 1.5
2800 172 333 076 92 142 302 063 66 113 27 0.5 4.4 5.1 204 022 11
5300 222 325 0.99 15 181 302 08 103 138 278 0.61 6.4 5 228 022 1.1
20 3900 189 345 084 111 154 318 068 76 11.8 29 0.52 438 42 232 018 08
2800 158 368 0.7 79 129 337 057 55 99 305 043 35 35 237 015 06



Tz - Temnepatypa Bofbl Ha Bxofe; Tp — TeMnepaTypa BoAbl Ha Bbixofe; Tp1 — TeMnepaTypa Bo3ayxa Ha BxoAe; Tp2 — TemrnepaTypa Bo3ayxa
Ha BbIxoge; Pg — TennoBasi MOLLHOCTb 060pyA0BaHNs; QW — pacxXof BoAbl; Qp- CKOPOCTb BO3AYLIHOIO MOTOKa; Ap — rmApaBinyeckoe
COnpoTUBIEHNE

BOJIKAHO PY2
MapameTpbl Tz/Tp [°C]
90/70 [°C] 80/60 [°C] 70/50 [°C] 50/30 [°C]
Tp1 Qp

Fc] [w3/q] P9 TP2 Qw Ap  Pg Tp2 Qw Ap Pg  Tp2 Qw Ap  Pg  Tp2 Qw  Ap
[kBT] [°C] [m3/4] [kMa] [kBT] [°C] [m3/4] [kMa] [kBT] [°C] [m3/4] [kMa] [kBt] [°C] [m3/4] [xkMa]

0 4850 50.1 30.7 221 238 431 265 19 183 362 223 159 135 223 137 097 57
3600 419 347 186 172 36.5 30 16 133 305 253 134 98 188 156 082 42
2400 327 406 145 108 283 352 125 84 239 297 105 62 148 184 064 27
5 4850 46.7 337 207 211 399 295 176 159 331 253 145 114 19 16.7 0.83 43
3600 393 375 174 152 336 328 148 115 279 281 122 83 161 183 0.7 3.1
2400 306 431 136 96 262 376 116 73 218 321 09 53 126 20.7 0.55 2
10 4850 436 368 193 185 367 326 162 136 298 284 1.31 94 156 19.6 0.68
3600 366 404 162 134 309 356 136 99 252 309 1.1 6.8 132 21 058 22
2400 286 455 127 84 242 40 1.07 63 197 345 087 44 104 229 045 14
15 4850 404 398 1.79 16 335 356 148 115 266 313 117 76 122 225 053 19
3600 34 431 151 116 282 384 125 83 224 336 099 55 103 235 045 14
2400 26.5 48 118 73 221 425 098 53 176 369 077 35 8 25 035 09
20 4850 372 428 165 137 303 386 134 95 233 343 102 59 84 252 037 1
3600 313 459 1.39 10 255 411 113 69 197 363 086 43 7 258 031 0.7
2400 245 504 109 63 20 448 0838 44 155 392 068 28 53 266 023 04

BOJIKAHO PY3
MapameTpbl Tz/Tp [°C]
90/70 [°C] 80/60 [°C] 70/50 [°C] 50/30[°C]
Tp1 Qp

FCl [m3/] P9 TP2 Qw Ap  Pg  Tp2 Qw Ap Pg  Tp2 Qw Ap Pg Tp2 Qw  Ap
[kBT] [°C] [m3/4] [kMa] [kBT] [°C] [m3/4] [kMNa] [kBt] [°C] [m3/4] [kMa] [kBt] [°C] [m3/4] [«kNa]

0 5700 751 39 331 326 645 338 285 251 543 284 239 184 336 176 146 7.8
4100 60.6 441 269 22 525 382 232 17 443 322 195 125 275 20 1.2 5.4
3000 495 49.2 219 15 429 427 189 116 363 361 159 86 226 225 098 37
5 5700 699 416 3.1 289 59.8 363 264 21.7 496 31 218 155 287 20 1.25 58
4100 56.8 463 252 195 487 404 215 148 405 344 178 106 235 221 1.02 4
3000 464 511 206 133 398 446 176 101 331 379 146 73 193 242 084 28
10 5700 652 441 289 253 55 388 243 186 448 334 197 128 237 224 103 41
4100 53 486 235 171 449 426 198 127 366 366 1.61 88 194 241 084 28
3000 433 531 192 117 367 465 162 87 30 398 132 6.1 159 258 0.69 2
15 5700 604 466 268 219 502 413 222 157 40 359 176 103 184 246 038 2.6
4100 49.2 508 218 149 41 448 181 107 327 388 144 7.1 151 26 0.66 1.8
3000 40.2 55 1.78 102 336 484 148 74 267 416 118 49 124 273 054 12
20 5700 556 491 247 188 454 438 2 13 35 383 154 8.1 128 267 056 13
4100 453 53 201 128 371 47 164 89 287 409 126 56 104 275 045 09
3000 371 569 164 88 304 502 134 6.1 236 434 1.04 39 83 282 036 06



MapameTp

Yucno psagoB HarpeBaTens

MakcumanbHbIin pacxof Bosgyxa

[nanasoH TennoBo MOLWHOCTH
MakcrmManbHas TeMnepaTtypa TenioHoCUTenNs
MakcumanbHoe paboyee faBneHne*
MakcumanbHas gsivHa ropusoHTanbHON CTpyu
MakcumanbHas afivHa BepTUKanbHOWM CTPyr
06beM BOibl B TENI006MEHHUKE

[OunameTp npucoefMHUTENbHbIX NaTPyOoKOB
Macca arperata (6e3 Bogbl)

Hanpﬂ)KeHme 3N1IEeKTponNUTaHuA

HoMuHanbHasi MOLWHOCTb ABUraTens (ABuUratesib NepeMeHHOro Toka)
HoMuHanbHbI TOK (ABUraTenb NepeMeHHOro Toka)

O6opoTbl ABUratens (g4euratesib NepeMeHHOro ToKa)

CTeneHb 3aWMTbl aNneKTpoaBuUraTens (aeuraTesib nepeMeHHOro Toka)
HoMuHanbHas MOLWHOCTb ABUraTens (ABuUratesib NOCTOAHHOMO TOKa)
HoMUWHanbHbIM TOK ABUraTens (gBuraTesib MOCTOSIHHOTO TOKa)
O6opoTbl ABUraTens (ABuratesib NOCTOSHHOMO TOKA)

CTeneHb 3awwuThbl anekTpoasuratens (,D,BMFaTeJ'Ib NOCTOAHHOIO TOKa)

BHUMAHME!

Ea. nam.

wr.
M3/4

KBT

Kr
B/Ty
KBT
A
06/MUWH
IP
KBT
A
06/MUWH
IP

BOJIKAHOPY BOJIKAHO BOJIKAHO

MWHU
2
2100
3-20

14

1.12
3/4
13/14

0.115
0.53
1450

0.095
0.51
1200

PY1 PYy2
1 2
5300 4850
5-30 8-50

130

1.6
23 22
12 11
1.25 2.16

21/21 21.5/21.5

1 ~230/50
0.28 0.45
1.3 1.95
1380
54
0.25 0.37
1.3 1.7
1430 1400
54

BOJIKAHO
PYy3

3
5700
13-75

25
12
3.1

25.5/24.

0,115
0,53
1450

0,095
0,51
1200

[aHHble, kacatowmecsi paboumx xapaktepuctuk annapatos BOJIKAHO PY npu ucnonb3oBaHuy TENIOHOCUTENSA APYron TeMnepaTypbl

npenocTaBAOTCA NO 3anpocy.



BOJIKAHO PY MUHU

CKopocTb paboTbl BEHTUNISITOPA

Pacxop Bosgyxa

M3/y 2100 1650 110
YpoBeHb Wwyma BOJIKAHO PY (aBuratesib nepeMeHHOro Toka)* nB(A) 52 42 029
YpoBeHb Wwyma BOJIKAHO PY (gBuraTenib NOCTOSAHHOMO TOKa)* OB(A) 50 40 27
MoLLHOCTb aneKTpoaBuraTens (ABuUraTesib NepeMeHHOro ToKa) BT 115 68 48
MoLLHOCTb an1eKTpoaBuraTens (ABuUraTesib NOCTOAHHOMO ToKa)** Bt 95 56 39
MoTpebneHne aneKTpoaHEPrun** M 91 32 5
[iMHa ropusoHTanbHOM CTpyu M 14 8 5
[nvHa BepTuKanbHOM CTpyu M 8 5 3
BOJIKAHO PY1
CKopoCTb paboTbl BEHTUNATOPA Il Il I
Pacxopn Bosgyxa M3/4 5300 3900 2800
YpoBeHb Wwyma BOJIKAHO PY (gBuratenb nepemMeHHoro Toka)* oB(A) 56 51 40
YpoBeHb Wwyma BOJIKAHO PY (gBuraTtenib MOCTOAHHOMO TOKa)* aB(A) 54 49 38
MoLLHOCTb a/ieKTpoABUraTens (aBuraTesb nepeMeHHoOro Toka) BT 280 220 190
MoLLHOCTb aNeKTpoaBuraTens (ABuratesib NOCTOAHHOIO TOKa)** BT 250 190 162
MoTpebneHne aNeKTPOIHEPrun** BT 202 75 41
JnnHa ropusoHTanbHON CTPyn M 23 20 15
[nvHa BepTMKanbHOM CTpym M 12 9 7
BOJIKAHO PY2
CKoOpOCTb paboTbl BEHTUAATOPA I Il I
Pacxop Bo3gyxa M3/4 4850 3600 2400
YpoBeHb Wwyma BOJIKAHO PY (aBuraTenb NnepeMeHHoro Toka)* oB(A) 56 51 40
YpoBeHb Wwyma BOJIKAHO PY (nBuratenb NOCTOSIHHOIO TOKa)* OB(A) 54 49 38
MoLLHOCTb anieKTpoaBUraTens (aBuraTesnb NepeMeHHOro Toka) Bt 280 220 190
MoLLHOCTb aneKTpoasuraTens (ABuUraTesib NOCTOSIHHOIO TOKa)** BT 250 190 162
MoTpebrieHne aNeKTPOIHEPrUn** Bt 226 89 45
[nvHa ropnsoHTanbHoOM CTpyn M 22 19 14
[nuHa BepTUKanbHOM CTpyun M 11 8 6
BOJIKAHO PY3
CKopocTb paboTbl BEHTUIATOPA I Il |
Pacxog Bo3gyxa M3/ 5700 4100 3000
YpoBeHb wyma BOJIKAHO PY (aBuratesnb nepeMeHHOro Toka)* ab(A) 57 51 45
YpoBeHb wyma BOJIKAHO PY (aBuraTesib NOCTOSIHHOIO TOKa)* a6(A) 55 49 43
MOLLHOCTb 3/1EKTpOABUraTens (ABUraTesib NepeMeHHOro ToKa) Bt 410 320 245
MolLLHOCTb aneKTpoasuratens (asuraTesib NOCTOAHHOIO ToKa)** Bt 370 285 218
MoTpebieHne 3eKTPOSHEPTUN* BT 355 123 55
[nvHa ropusoHTanbHOM CTpyU M 25 22 17
[nuHa BepTUKanbHOM CTpym M 12 9 7

* YcnoBusi NpoBeAeHst USMepPeHUIA: 06bEM noMelLieHns 1500 M3, naMepeHue NpoM3BOANUNIOCH Ha PACCTOSIHUAM 5 M.

** JneKTpoABYraTesb NOCTOSIHHOIO TOKa /715 pacXofa BO3AyXa, ykasaHHOro B Tabnve
*+* [/3MepeHwe B SIabopaTopHbIX YCOBUAX




4. MOHTAX

BHUMAHWE! MecTo MoHTaka JO/HKHO 6bITb COOTBETCTBYHOLLE NOA06PaHO C YY4ETOM BO3MOXHOIO MOSIBNIEHNS HAarpy30K 1 BUGpauui.

Mepep, HayanoM NtoBbIX MOHTaXHbIX, IKCMyaTaLMOHHBIX UM KOHCEPBALMOHHbIX PAaGOT HEOBXOAMMO OTKIIFOUUTL NUTAHWUE U HE AOMYCTUTD
BKJTFOYEHUSA HaMPsKEHUS.

PekomMeHayeM NprvMeHeHve GpUNbTPOB B rupaBaMyeckon cucteme. MNepen NoakntoueHMeM NoaBOAsALLMX TPY60npoBoaoB (0cO6eHHO
nofaroLLyx) K 060pyf0BaHUI0 PEKOMEHYEM OUUCTUTb CUCTEMY, CTyCKasi HECKOJIbKO JIMTPOB BOJbI.

BHVUMAHWE! HecobntofeHve npu MOHTaxkxe MWUHMManbHOro pacctosiHusi 0,4 M OT CTeHbl UM MOTONKA MOXET Bbl3BaTb HEMPaBUIIbHYHO
paboTy oborpeBaTens, a TakXKe NMoBbILUEHHbIN LWYM UK NOBPEXAEHNe BEHTUNSITOPA.

|-|pVI HaCTE€HHOM WUJIN MOTOTIOYHOM MOHTaXXe peKkoMeHAyeTCA 6paTb BO BHUMaHue * [1py BepTUKasIbHOM yCTaHOBKe
cnefyrouime napamMeTpbl: BbICOTa MOHTaXKa HaripaBJ/iIgroLNnX Xaso3un

onT. 311m (BOMKAHO PY12)
0OnT. 3-12m (BOSIKAHO PY3)

on. 2-5m (BOJIKAHO PY MUHM)
on. 2,5-8M (BOJIKAHO PY1,2,3)
0nT.3-8m (BOSTKAHO PY MUHM)

PaccTosiHve Mexay ycTaHOBKaMM — PEKOMEHJyeTcsi paccTosiHue oT 6 1o 12 M (BOJTIKAHO PY1.2.3),
3 o 7 M (BOJIKAHO PY MUHW) fna paBHOMEPHOro pacrpoCcTpaHeHu s TENIoro Bosayxa

onr. 2-5m (BOJIKAHO PY MUHW)
Oonr. 2,5-8m (BOJIKAHO PY1, 2 ,3)
o
S
e

[anbHocTb CTpyu Bo3ayXxa

\} * 17151 FOPN30OHTa/IbHON yCTaHOBKM HarpaBstoLLMX XKalo3un
@ ** 07151 CHMMETPUYHOM YCTaHOBKM yCTaHOBKM
HarpaBs/ISOLMX XKaar3u Nog yriom 45°

Makc. 14m* (BOJTKAHO PY MUHN Makc. 8m** (BOJIKAHO PY MUHW)
Makc. 22m* (BOJIKAHO PY1, 2) Make. 11m** (BOJIKAHO PY1, 2)
Makc. 25m* (BOJIKAHO PY3) Makc. 12m** (BOJIKAHO PY3)
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YpoBeHb LuyMa 060pyf0BaHus (B 3aBUCUMOCTY OT aKyCTUYECKMX OCOBEHHOCTEN NMOMELLEHUS)

Pa6oyee coCTOsIHME, OTOMMEHUE — HanpyMep 060pyAOBaHUE AOMONHUTENBHO PaboTaeT Kak fecTpudukaTop

HanpaBneHue noToka Bo3ayxa — Hanpas/ieHWe NMoToKa BO3/yxa [O/MKHO 6bITb YCTAHOB/IEHO TaK, YTOGbI B 30HE HaXOXAEHWsI NOAel He
NOSIBNISANINCD CKBO3HSIKM. [10TOK BO3/lyXa He JOSKEH GbITb HarpaBJieH Ha CTeHbl, KOJTOHHbI, CTEMNaXK, Paboyyto TEXHWUKY, CTaHKU U T.4,.



lMpumepHoe pa3Mell,eHne TENIOBEHTUISAITOPOB NPU HAaCTEHHOM MOHTa)ke

B/ CBEpPXy

4.1 MOHTAX C KOHCOJ1blO

MoHTa)kHas KOHCOosb AOCTyNHa KakK AOMONHUTENIbHOE o6opy,qosaHMe. Ons NpuKpenJieHnsa K yCTpOVICTBy MOHTaXKHOI KOHCOJM, HEO6XOANUMO
Bblpe3aTb C NOMOLLbHKO KOPOHYaTOro ceepria OTBEPCTUA B BerHeVI N HWXKHEWN NaHensax annapata (B TOuYKe, 0603HaHeHHOVI) 6, a 3aTeM BBECTU B
HUX BTYJTKW. Ha BTYNKW cnefyeTt HaaBUHYTb nne4yo MOHTaXHOW KOHCONN. B HWKHIOKO U BEPXHIOKO BTYJIKM BBECTU BUHTDbI M10un 3aTAHYTb KX,
YTO6bI 3a¢)VIKCVIpOBaTb noJyioXXeHne o6orpeBaTenﬂ Mo OTHOLLEHUIO K KOHconW. [Mocne YCTaHOBKMU OGOFPEBaTeﬂﬂ B XXenaeMOM MNMONOXEeHUN,
cnefyet yCTaHOBUTb 3ar/yLUKN Ha aepxxartene.

B cocTae o6pasLja MOHTaXXHOI KOHCONU BXOAAT:

1.koHconb (1 WT.); 2.KpenexHbli AepxaTenb; 3.8UMHTbI M10 BMecTe ¢ Waitboi U raikoi Ans KpenneHus gepxartenei
(2 komnn.); 4.BUHT M10 Anst KpenneHusi KOHCOMM K TENMOBEHTUNSATOPY (2 WT.); 5. 3arnylwkm (2 wr.);

6.MOHTaXKHble BTYNKM (1 WT.)

BpawyeHue 060pyAOBaHVIH YCTaHOBJIEHHOIo Ha KOHCOJ/In
120°

4.2 YCTAHOBKA B FrOPU30HTAJIbHOM MO3ULIUK

Arperatbl BOJIKAHO PY Takxe MOryT 6bITb CMOHTUPOBaHbI B FTOPU30HTaNIbHOM MOMOXEHWUW. [1/11 MOHTaXa TakMM Cnoco60oM, HeO6X0AMMO
1cnonb3oBaTh creuumasnbHble gepxxatenu (1). YTobbl ycTaHOBUTL AepyKaTesnu, BbIKPYTUTE GONT KPENeHUs peLleTku BeHTUnsTopa (2),
3adUKCUpyiTE peLleTKy BeHTUNATOPa, ycTaHoBUTe AepxaTenb (1) u 3akpyTuTe 60T (2). MoBTOpUTe AeiCTBUE A1t OCTalbHbIX AepXaTenei.
BaxxHo! He 0TKpyuuBaiiTe 0AHOBPEMEHHO BCE 6ONTbI KPEMNEHUs peLeTKn BeHTunsTopal



4.3 PACCTOAHUE AJ11 MOHTAXKA, COBETbI 10 MOHTAXY U NMYCKOHANALKE

nOAKnIO‘-IeHVIe TenoHocUuTensa

Bo BpeMsi MoHTa)a Tpy6onpoBoa C TENJIOHOCUTENIEM ClieAlyeT 3aliu,aTh NPUCOEANHUTENbHbIR NAaTPYOOK
Tennoo6MeHHUKa OT BO3JeiCTBUS KpyTALEero MoMeHTa 1. Bo3M0oXHO npucoeanHeHne Tpy6onpoBoga C NOMOLLbHO
rMoKuMx naTpybKoB. Bec npoknagbiBaeMblx Tpy6ONPOBOLOB He [OMXEH CO3faBaTb Harpy3ku Ha NaTpy6Ku
HarpesaTena (LITO Nno3BONIAET U3BMEHATb NOJIOXKEeHUe annapaTa Ha MOHTa>XHoOM KOHCOJ'II/I).

BOJIKAHO PY MUHW BOJIKAHO PY1, 2, 3
ob6paTHbI
TPy60npoBoA
0O603Ha4veHus A [mm]
A 247
B 517
C 308
D 610
npsMon

TpybonpoBsog

OBPATHbIV TPYBOIPOBO/,
\Vi
a> X

MPAMOW TPYBOTMPOBO,

<

.1

NPUMEP OBBA3KW MO BOAE:
1. TennoBeHTUNATOP; 2. KnanaH ¢ ceponpusfom; 3.KnanaH cnycka Bo3ayxa; 4. LLlaposoii kpaH; 5. unbTtp rpy6oi ounctku; 6.
LimpkynsaumnoHHbIn Hacoc; 7. Koten

BHumaHue! MakcumanbHoe paboyee faBneHne Ana XuAKOCTHbIX TENI006MEHHbIX annapaToB cocTaBnseT 16 6ap. MakcumasbHoe
[aBfieHne Ha KOTOpoe 6bln NMPOTECTUPOBAHbI XXMAKOCTHbIE TEMNO06MEHHbIe annapaTbl cocTaBnsieT 21 6ap.

Tpe6OBaHMF| Nno Ka4vyecTBYy TeNJIOHOCUTENA ANA XUAKOCTHbIX TEenI006MeHHbIX annapaTos:

MapameTp 3HayeHune
HedTenpoaykTbl 1 Macna <Twmr/n
pH npwn 250C oT8009
OcTaToYHas XKeCTKOCTb BOAbI [Ca2+, Mg2+]/[HCO3-] > 0.5
CopepxaHue kucnopoga < 0.1 Mr/n (Ha CKofIbKO BO3MOXHO)
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YpaneHue Bosgyxa / cCnycK TennoHocuTens

YnaneHue Bo3ayxa OCYLLECTBAAETCS NOCPEACTBOM OcnabneHns BUHTa BO3AyxooTBoAYMKa 1 Ha naTpybke TennoobMeHHMKa. Cryck
TEMNMIOHOCUTENSI NPOU3BOANTCS C MOMOLLbHO CMYCKHOM NMPOGKU 2 Ha HUXKHEM naTpyoke TennoobMeHHuKa. [Mpu 3anycke BOA nocne
npeABapuTENbHOIO CrycKa TENIOHOCUTENS CrieAyeT MOMHUTL 06 YAaNeHUn Bo3ayxa U3 cUCTeMbI. YaneH e Bo3fyxa OCyLLEeCTBSETCA
nocpeAcTBOM ocnabneHusi BUHTa BO3AyxooTBoAYMKa 1 Ha naTpybke TennoobMeHHMKa. Takxke crnegyet 06paTuTb 0Co60e BHUMaHMWE Ha 3aLuuTy
annapara oT Cny4yalnHoro nonagaHusi Boabl B KOpNyc o60rpeBaTess B NPOLEcce Crycka TENIOHOCUTENS.

MopknioueHue QJIeKTponuTaHusa

NPUMEYAHME O60pyaoBaHme JOMKHO 6bITb OCHALLEHO BCEMU BO3MOXHbIMU CPeCTBaMM 3aLUMTbI OT NEpPerpy3oK Ha BCex Mosrcax
MCTOYHMKa NUTaHus. PekoMeHayemas 3alumTa OT neperpysok: aBToMaTnyeckuit Bbikstoyatesib BOJIKAHO PY MUHWU -1 A, BOJTIKAHO PY1,2-2
A, BOJIKAHO PY3 - 4A v puddepeHumanbHas 3awwmTa. BOJIKAHO PY munn, BOJTIKAHO PY1, 2, 3 cHabXeHbl KieMMaMu 415t NOAKIHOYEHNS
aneKkTponuTaHusa 7 x 2,5 Mm2.

NPUMEYAHMUE PekomeHayeTcsA MOAKIIOYaTb MPOBOAA K KIIEMMHOM KONOAKE C MOMOLLbH HAKOHEYHUKOB

BOJIKAHO PY MUHWU,
BOJIKAHOPY 1,2, 3 5x 1,5 Mm?
AC
NCcToUHMK SNeKTPoOnNUTaHnA:
BOJIKAHO PY MUHW, 3% 1.5 M2
BOJIKAHO PY 1, 2, 3 ynpasneHue:
0-10 B: LiYCY-kabenb 2x0,75
EC (3KpaHNPOBaHHbIA)
BOJZIKAHO PY MMHM, l/]CTObIHVI3KX3qesKTMp’\t:I2'IVITaHVIﬂZ
BOJIKAHO PY 1, 2, 3 Vnpagnenne:
0-10 B: LiYCY-kabenb 2x0,75
EC (3KpaHNpPOBaHHbIA)

PerynupoBka HanpaB/silOLLLUX YKao3un

HanpaenstoLume »xanto3n BOJIKAHO PY yctaHoBneHbl Ha MOBOPOTHOW Ocu 1, YTo o6ecneymBaeT niaBHOe U3MEHEHWE HarnpaB/ieHNs MOToKa
Bo3Ayxa 4. 1A N3MeHeHWst yria Hak/IoHa Xasko3n Heo6X0AMMO BPaLLaTh Xantko3u B HyXXHOM HarnpaBfieHuu, NpUaepX1Bas Ux 3a Mecta
KpenneHus K Kopnycy arperata. KneMmHas Konofika nocTaBisieTCsi Hen3onmpoBaHHO. [py yrpose nonagaHvs BAarv v Nblan B Ha KOHTaKTbI
KIIEMMHOM KOIOAKW OHa A0JIKHA 6bITb CMOHTMPOBaHa B 3aLLUTHOW KOPOBKe C HEOBXOAMMOW CTEMNEHbIO 3aLLUTbI A1 JaHHOMO MOMELLEHNSI.

BOJIKAHO PY MMHW, BOJTKAHO PY1,2,3
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5. ABTOMATUKA

5.1 3JIEMEHTbI ABTOMATUKN

MoakntoyeHne KabenbHbIX COeAUHEHNI [OHKHO BbINOMHATLCSA KBaﬂI/Id)I/ILWIpOBaHHbIM nepcoHasioM B COOTBETCTBUMU C:
npasunnammn 6e30MacHoCTH VIHCprKLWIeVI TEXHUYECKOMN ,D,OKyMEHTaLl,I/IeIZ KaXxaoro n3 afieMeHToB aBToMaTuUKn
I'Iepep, MOHTaXOM U NoagKKo4YeHnemM CUCTeMbI cneayet 03HAaKOMUTBLCA C MHCprKLI,I/Ieﬂ, npvmaraeMoﬁ K 3/ieMeHTaM aBTOMaTuKu.

TEXHWYECKME XAPAKTEPUCTUKN

[BYXXOLL0BOW KNAMAH

MOJIENb CXEMA
.
.
LIBYXXOZ0BOM ] .
KJTAMAH C ‘ ‘ :
CEPBOMPUBOAOM -
1-2-1204-2019 [ I

[uameTp natpy6kos: 3/4”

Pa6ouunit pexuM: ABYXNO3ULMOHHbIN
MakcumanbHbiv nepenas aasnexus: 90 kMa

Knacc pasnenus: PN 16

KoadbduumneHT notoka kvs:4,5 M3/4

MakcumanbHasa Temnepatypa TennoHocutens: 105°C
MapameTpbl okpyxatoLueit cpeabl: 0-60°C

CEPBOMPUBO/, KITAMAHA

MNoTpe6nexHune MowiHocTH: 1 B
HanpsikeHune nutanus: 230V AC +/- 10%
Bpems 3aKpbITUA/ OTKPbITUA: 3/3 MUH
06ecToueHHOe NONOXEHUE: 3aKPbITO
Knacc 3awuthbl IP: 54

MapameTpbl okpyxatoLueit cpeabl: 0-60°C

HACTEHHbIV PEFCYJIATOP WING / VR

3 .
HACTEHHbIV .
PEFYNATOP ) s .
1-4-0101-0438 .

HanpsixeHue anekTponuTanus: ~230/1/50
[lonycTuMblii ToK: 6 (3A)

JnanasoH perynuposanusa: 10...30° C
ToyHoCTb perynupoBaHusi: +/-1°C

CteneHb 3awuTbl: IP 30

Cnoco6 MOHTaxa: HaCTeHHbIN

MapameTpbl okpyxatoLer cpeapbl:-10 ...+ 50 ° C

KOHTPOJIJIEP HMI VR anqa perynsatopa EC

KOHTPOJIIEP HMI VR
ANA PETYNATOPA EC .
1-4-0101-0457

HanpsixeHue nutanus: 1~230B +/-10%/50y,

JlonycTUMBIi BbIXOAHOM TOK ANS KNanaHa/oB ¢ ceponpusogom: 3(1)A
norpe6nsiemas MolyHocTb: 1,5 BA

JunanasoH HacTpoek TemnepaTypbl: 5~40°C

MapameTpbl okpyxatoLLen cpefbl: 0~50°C

OTHocHTenbHas BRaxHocTb: 0,85

[ucnneii: cepblit, noacBeTKa rosy6as

BHyTpeHHuit gatumnk: NTC 10K, 3950 Om npu 25°C

Hapy>Hblii AaTUMK: BO3MOXHOCTb MOAK/HOYEHUS HAapYXXHOTO AaTumKa
NTC To4HOCTb M3MepeHus: + 1°C (M3MepeHme Yepes kaxaple +0.5°C)
MporpaMMupoBaHue HefienibHOro Kanexgaps: 5+1+1

PexxuMm paboTbl: OTOM/IEHVE/OXNaXAeHNE

Bo3MOoXHOCTH ynpaBneHus: aBTomatuyeckoe (0-10 B)/pyyHoe (30%,
60%, 100%)

Yacbl: 24 yaca

OTo6paxkaemas TeMnepaTypa: NOMeLLEeHNA UK LieneBas

(BbI6paHHas)

MporpaMmupoBaHue OTOMNEHUs/OXNaxaeHns: ABa nepuoaa
oTonneHus B cyTku (5+1+1) unu HenpepbiBHas pabota
3alyMTa oT 3aMOpaXMBaHWs:

CteneHb 3awumTbl: IP30

Crnoco6 MOHTaXa: B MOHTa)HO Kopobke @ 60 MM
06cnyxvBaHUe: HapyXXHas KnaeuaTtypa

MakcumanbHas AnuHa curHanbHoro nposoga: 120 m
Kopnyc: ABS

LiBeT: RAL 9016

Pa3mepbl/macca: 86x86x54 Mm/0,12 kr

BHeLLHss KOMMYHMKaumsa: RS485 (MODBUS)
PekomeHAyembI aguameTp nuTatoLero nposoga: 2x1mMm2

HMI BOJIKAHO PY EC

HACTEHHASA NAHE/1b *
YMNPABNEHWA .
HMI BOJTKAHO PY EC .

1-4-2801-0157

Tuvn ynpaBieHus: CEHCOPHbIE KHOTKM

JlonycTUMBII BbIXOZHOI TOK ANS KnanaHa/oB ¢ cepeonpusogoM: 3(1)A
AnekTponutanue: 230 B nepeMeHHOro Toka

N3mepenne Temnepatypbl:-10 °C ... +99 °C; NTC10K

Bbixoabl:

- 1 aHanoroBblit Buxog, 0-10B (8 61T, IMakc = 20 MA)

TR Av .
o

- 2 peneitHble BbixoAabl (250 B nepemMeHHOro Toka,

AC1 500 BA ans 230 B nepeMeHHOro Toka)
Cessb: Modbus RTU

MapameTpbl OKpyXatoLLeit cpefbl: TeMnepaTypa:
0-60 °C, BnaxHocTb: 10 - 90%, 6e3 KoHAeHcauum
Pasmepbl: 86 MM X 86 MM X 17 MM

Knacc sawutbi: IP20
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PEKOMEHOALIMN

PekomeHayeTcsa ycTaHaBNMBaTb [iBYXXOA0BOW KlanaH
Ha BO3BpaTHOM Tpy6onpoBofe.

PUCYHKM anemMeHTOB aBTOMaTUKN NpeacTaBnsoT
MCKJIIOUNTENbHO BU3yannsaLuto NpoAyKTOB.
PekomeHayeTca NOAKOYEHNE NUTAHNS NPOBOAOM MWUH.
2x0,75 Mmm2,

PucyHkn anemeHTOB aBTOMaTUKW NpeACTaBAsAoT
VCKJTIO4UTENbHO BU3YyannsaLuto NpoayKToB.

MakcumanbHas AnuHa kabens oT BOA K KOHTponnepy
coctasnseT 100 m.

PekomeHayeTcs ucnonb3oBaTb Kabenb 5 x 1 MM2 unu 6 x
1 MM?, B 3aBUCUMOCTM OT BapuaHTa NOAKNOYEHUS (CM.
CXeMy NOAKIOYeHMs)

CxeMbl 371eMeHTOB aBTOMaTUKMN NPeACTaBAAT TONbKO
BU3yannsaumio NpoayKToB.

KoHTponnep He ABNAETCA OCHOBHOM 4acTbio 3aBeChl/
BOA.

3T0 AOMNONHUTENBbHOE YCTPOMCTBO, KOTOPOE MOXET 6bITh
3aMeHeHO Nto6bIM YCTPONCTBOM NPOrpaMMmUpOBaHUS
WY BbIK/HOYaTENEM, COOTBETCTBYIOLLEM CTaHAapTy
60335.

TepmocTaT ¥ NporpaMMmUpyeMblii KOHTpoep
TemnepaTypbl JOMKHbI 6bITb YCTAHOBNEHbI HA BUAHOM
MecTe.

CnepyeT nsberatb MeCT, NOABEPXKEHHbIX BO3AEACTBUIO
COMHEUHbIX NyYer, 3NeKTPOMArHUTHbIX BOSIH U T.4.
CxeMbl 9/1eMeHTOB aBTOMATUKW NPeACTaBAAOT
UCKITIOUMTENBHO BU3Yannu3aLmio NpoayKTOB.

MNpepHasHayeH ana ynpaenexHuns scemu Tuna BOJIKAHO
PY EC

CeHcopHas naHenb ynpas/ieHus

[naBHbI nepekntoyaTens Bk / Bbika (ON / OFF)
ABTOMaTUYECKOE U NIABHOE PErynMpoBaHne CKOPOCTH
BeHTUNATOpa

BCTpOEHHbIN TepMOCTaT C BO3MOXHOCTbIO
NporpaMMMpOBaHWs Ha HEAENto

HenpepbiBHbIN pexum

DYHKUMM HarpeBaHWs U BEHTUAALUN

CoBMecTHasi paboTa C BHELHUMW AaTynKaMm
TemnepaTypbl

B0O3MMOXHOCTb NOAKNIOYUTD KilanaH ¢ CEpPBONPUBOLOM
MopkntoueHune fo 8 arperatoB K OAHOMY KOHTpOinepy
RS 485 ¢ npotokonom ModbusRTU

PekomeHngyemas nnowasab ceyenus kabeneii:

N :2x1 MM2-H, C: 2x1 mm2 - AO, GND : 2x0,5 mm2 LIYCY

-TS; TS :2x0,5 MM2 LIYCY - RS 485 : 2x0,75 Mm2 LIYCY



6. 3AMYCK, 9KCMTYATALIUA U KOHCEPBALIUA
6.1 3AMNYCK/3ANYCK

Mepepn Hayanom NO6bIX MOHTaXHbIX UM KOHCEPBALIMOHHBIX PaboT HEOH6XOAMMO OTKITIHOUUTL NMUTAHWUE U HE JOMYCTUTb BKITHOUYEHUS
HanpsKeHus.

PekoMeHzyeM npvMeHeHne GunbTpoB B rnfpaBimyeckoin cucteme. MNepes NogKI0YEHEM NOABOAALLMX TPY60NpoBoAoB (0CO6EHHO
noJaroLLmMx) K 060pyLOBaHNIO PEKOMEHAYEM OUUCTUTD CUCTEMY, CMyCKasi HECKOJIbKO JIMTPOB BOABI.

PekomeHyeM NpMMeHeHWe BO34yX00TBOAUMKA B CAMOW BbICOKOW TOYKE CUCTEMbI.

PekomeHzlyeM ycTaHaBNMBaTh LLIAPOBble KpaHbl HEMOCPeCTBEHHO 3a 060PYAOBaHMEM ANt YA06CTBa 06CYXMUBaHUS MW LEMOHTaXa
o6opyaoBaHus.

Heob6xoanMo npefoxpaHaTb 060pyAOBaHME OT YBEIMYEHNS AaBNeHMs Bbllle MaKCMMarbHOro A0NyCcTUMOro paboyero aaenexns 1,6 MlMa.
Bec npoknafbiBaeMblix TPyGONPOBOLOB He OSIKEH CO3AaBaTb HAarpy3Ky Ha naTpy6Ku HarpesaTess.

Mepen NepBbIM 3amnycKoM YCTaHOBKM HEO6XOAMMO MPOBEPUTL NPaBUIIbHOCTb MMAPABINYECKOr0 NOAKIIHOYEHUS (NIOTHOCTb
BO3JyXOOTBOAUMKA, MaTPy6KOB, COOTBETCTBUE YCTAHOBNIEHHOM apMaTypbl).

PekoMeHzyeM nepef, nepBbIM 3amyCKOM YyCTaHOBKM MPOBEPUTb MPaBUIbHOCTb 3/IEKTPUYECKOrO NOAKIIOYEHMS (MOAKIIOYEHME aBTOMATUKMY,
MOZK/IOUEHNE NUTALOLLLEro NPOBOLA, BEHTUNATOPA). PEKOMeHAYeM NPUMEHeHWE AOMONHUTENbHOMO NPefoXPaHEHUS OT NepeHanpPsXXEHMS.
BHUMAHME! Bce noakntoyeHnst AOMKHbI 6bITb NPOU3BEAEHbI COrNacHO JaHHOM TEXHUYECKON AOKYMEHTALIMK, @ TakXKe CornacHo
[IOKyMeHTaLuK, npunaraemMon K 060pyi0BaHUIO aBTOMaTUKM.

6.2 QKCMNYATALUA U KOHCEPBALIUA

Kopnyc o6opyaoBaHus He TpedyeT KOHCepBaLK.

TennoobMeHHWK HeO6XOAUMO PErYNISIPHO OYMLLATb OT MblK U rpsidn. OCO6eHHO Nepes OTOMUTENbHbIM CE30HOM PEKOMEHYEM OUYUCTUTD
Tenno06MeHHUK MPU MOMOLLM CXaTOro BO3yxa CO CTOPOHbI Xasto3u (HET HEOBXOAMMOCTM AeMOHTaXa 060pyAoBaHus). Heobxoaumo
co6ntoAaThb OCTOPOXKHOCTb BO U36EXaHWE 3aMATUS TaMerelt opebpeHmst TenobMeHHMKa.

B cnyyae 3aMATUsi nameneit creflyeT Ux BblpaBHUBATb CrelyanbHbIM UHCTPYMEHTOM.

[Buratesib BEHTUNSTOPA He TpebyeT 0CO60ro SKCMJTyaTaLMOHHOrO 06CNyXXMBaHWS. EQMHCTBEHHOE aKCMnyaTaLMoHHOe 06Cny)X1BaHue
KacaeTca BeHTUnsiTopa. Mpu 3arpsasHeHn MOXXHO OUYMCTUTD 3aLUMTHYHO CETKY OT Mblav U rPs3n.

Mpu fonroBpeMeHHOM HeWcrnosb30BaHUK, 060pyLOBaHNE HEO6XOAMMO OTKIHOUYUTL OT UCTOYHUKA NMUTaHWUS.

Tennoo6MeHHMK He OCHALLEH 3aLUMTON OT 3aMOPaXXMBaHWSI.

PekoMeHzyeM nepvoanyeckn oumLaTh TeNI006MEHHMK NMPY MOMOLLM CXAaToro BO3ayxa.

CyLuecTByeT 0MacHOCTb pa3MOpPO3KM TEMI006MEHHUKA MPY NMOHWKEHWI TeMMEPaTypbl B MoMeLLeHnn Huke 0°C 1 0gHOBPEMEHHBIM
NMOHWXXEeHWEeM TeMnepaTypbl TEMIOHOCUTENS.

YpoBeHb 3arpsi3HSAOLLMX BELLECTB B BO3AyXe A0/HKEH COOTBETCTBOBATb 3HAYEHUAM A0MYCTUMbIX KOHLEHTPALMI 3arpsi3HSAOLLMX BELLLECTB BO
BHYTPEHHEM BO3/yxe HEMPOWU3BOACTBEHHbIX MOMELLEHUI C YPOBHEM KOHLIEHTPaLmu nbinv 4o 0,3 r/m 3. 3anpelaeTtcs Ucnonb3oBaTb
060pyA0BaHME B TEYEHWE BCErO CPOKA BbIMOSHEHMSI CTPOUTESbHbBIX PA6OT, 3@ UCKITOYEHWEM MYCKO- HanaAKu CUCTEMBI.

060opyaoBaHNe HEOGXOAMMO SKCMyaTUPOBaTh B MOMELLIEHUSIX, UCTIONb3YEMbIX B TeYeHWe BCEro rofja, U Npy oTCyTCTBUM KOHAEHCaLmm
(6onbLumne KonebaHUs TemnepaTypbl, OCO6EHHO HIXKE TOUKM POChI BNIAXHOr0 Bo3ayxa). O6opyAoBaHue Henb3asa NoABepraTh NpsiMoMy
BO3/€MCTBMIO YNbTPadUONeTOBbIX Jy4ei.

YCTpONCTBO A0KHO 3KCrlyaTMpoBaTbes Npu TeMnepaType Bogpl Ao 130 ° C ¢ paboTatoLyM BEHTUAATOPOM.

7. UHCTPYKLUMA NO TEXHUKE BE3OMNMACHOCTU

BHUMAHMUE! CrieumasnbHble pekoMeHaaLmm no 6e3onacHoCTm

Mepep HayanoMm Kakux-nnéo padoT, CBA3AHHbIX C 060PYA0BaHNEM, HEOBXOAMMO OTKITFOUNUTL YCTAHOBKY OT HaMNpsiKEHWs1 U COOTBETCTBYHOLLLE
npeaoxpanHnTb. MofoxaaTb 0 NOMHOM OCTaHOBKM BEHTUNIATOPA.

CnepyeT Nonb30BaTbCs YCTONUYMBBIMU MOHTaXXHbBIMU JIeECaMU U NMOABEMHUKAMM.

B 3aBMCUMOCTY OT TeMMepaTypbl TENOHOCUTENSI TPY6ONPOBOS, YaCTb KOpryca, MOBEPXHOCTM 06MeHa Tenia MOryT 6bITb FOPSYMMU, AaXKe
rocrne NosiHoN OCTaHOBKW BEHTUNATOPA. BO3MOXHbI oCcTpble rpaHu! Bo BpeMsi TpPaHCMOPTUPOBKM CrieflyeT HaZleBaTb pyKaBuLbl, 3aLLUTHYHO
06yBb 1 OfeXaY.

06s13aTenbHO cneayeT cobntofaTh PEKOMEHAALMM 1 NpaBusia No TeXHWKe 6e30MacHOCTM.

'py3 cnepyeT 3aKpennsiTb TOSIbKO B NPeAyCMOTPEHHbIX A/ 3TOro MecTax TPaHCTMOPTHOro cpeAcTsa. MNpy norpyske ¢ NoMOLLbH NOLBEMHUKOB
crnepyeT NpefoxpaHaTb Kpasi 06opyfoBaHus. Cnefyet MOMHUTb O paBHOMEPHOM pacrpefeneHnm rpy3sa.

060opyaoBaHNe HEO6XOAMMO NPefOXPaHSATb OT BMlary U 3arpsisHEHNs, @ TakdKe OT BIMSIHUA MOFOAHbIX SBMIEHWI B NMOMELLEHUSAX.

YTunusauusi Mycopa: Heo6xoAMMO NPOCNeAnTb 3a 6e30MacHON A5 OKPYXKatoLLEN cpefibl yTUIM3aumei aKeniyaTaumoHHbIX MaTepuanos,
YNaKoBOYHOro MaTepuana, a TakxKe 3arnyacTeil, CornacHo ¢ AeNCTBYHOLLMM 3aKOHOAATENbCTBOM.
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8. TEXHUYECKAS UHOOPMALIUA K PEFTIAMEHTY (EC) N2 327/2011 MO BbIMOJIHEHUIO AAMPEKTUBbI 2009/125/WE

BOJIKAHO PY MUHU BOJIKAHO PY1, 2 BOJIKAHO PY3
27.7% 30.6% 32.3%
A
CTaTu4HbIN
40
VSD-HeT
2016
0,105 kBT, 1500 m3/y, 70 MNa 0,27 kBT, 4250 m3/y4, 70 MNa 0,38 kBT, 5000 m3/y, 88 MNa
1440 06/MuUH 1370 06/MuUH 1370 06/MuH
1,0
BOJIKAHO PY MUHM EC BOJIKAHO PY1, 2 EC BOJIKAHO PY3 EC
28.5% 27.5% 28.0%
1-2-2701-0304 1-2-2701-0289 1-2-2701-0290
40
VSD-HeT
2016
0,41kBT, 2826 M3/4 ,48 kBT, 4239 M3/4 0,68 kBT, 6006 M3/y
145 Ma 1376 06/MuH 0,124 Na 1370 06/muH 1,0 128 Ma 1372 06/MUH
1,0

[eMoHTaXK 060pyA0BaHUA [OMKEH NPOBOANTLCA U/UIM KOHTPONMPOBATLCA KBaMGULMPOBaHHbIM NePCoHanoMm, obnagatoLmm
COOTBETCTBYOLLMMY HaBbIKaMu Y 3HAHUSIMU.

O6paTtutech B 6imaiLLyto cepTUdGULMPOBaHHYIO OpraHU3aLuto No YyTUAN3aLmUM 0TX040B. MNPOACHUTE, YTO OXXUAAETCS C TOUKUN 3PEHUS
KayecTBa AEMOHTaXKa 060py0BaHUS U 06ecrieYeHns KOMMNOHEHTaMK. [JeMOHTUPYiiTe 060pyA0BaHME NP MOMOLLM O6LLMX NpoLieayp,
LUMPOKO UCMOMb3YEMbIX B MALLUMHOCTPOEHUM.

NPEAYNPEXXOEHUE

BeHTUnNALMOHHOE OGOPyAOBaHMe COCTOMUT U3 TAXKESbIX KOMMOHEHTOB. 3T KOMMOHEHTbI MOTyYT BbINaCTb B NpoLecce AeMOHTaxa, 4To
MOXXET NMPUBECTU K CMEPTHU, TAXKENbIM TeJIECHbIM NOBpeXAEeHUAM UK MaTepuaribHOMY yu.l,ep6y

Tpe6yeTcs cobntofaTth NpaBuna TeXHUKU 6e30MacHOCTU:

1. MOAHOCTbIO OTKAOUYNUTL BCE dNEKTPUYECKNe COeANHEHNS, B TOM YMCIe BCEX CBA3AaHHbIX YCTPONCTB.

2. NpepoTBpaTUTb BO3MOXHOCTb C/ly4alHOro MOBTOPHOIO MOAKIIHOYEHUS.

3. Y6eanTbCs, 4TO 060pYAOBaAHNE HE HAXOAMTCA MOA HAMPSHKEHNEM.

4. HakpbITb UM M30/IMPOBATb PACMONOXEHHbIE PSAOM KOMMOHEHTbI, HAXOAALMECH NOA, HanpskeHneM. [1nA noaayv HanpsKeHus Ha
060pyAoBaHu1e, BbINOJIHUTE BCE OMepaLmn B 06paTHOM MOPsiAKe.

KOMMnoHeHTb!I:

O60opyfoBaHNe COCTOUT B OCHOBHOM M3 CTaJIM U HAaXOAALMXCS B Pa3HOM COOTHOLLEHWUWU MEAW, aIFOMUHUSA, NacTUKa U pe3uHbl (HeonpeH
- rHe3Aa/CTynuubl NOALWMMNHUKOB, CanbHUK). MeTan bl 06bIYHO CUMTAOTCS MPUTOAHBIMU ASIA HEOTPAHUYEHHOM BTOPUYHO
nepepadoTKy.

[ns BTOpUYHOW NepepaboTKN KOMMOHEHTbI CriefyeT COPTUPOBATb COMTAaCHO MaTepuany: )Xeneso v cTalb, antoMUHUIA, Mefb, He
XenesHble MeTansibl, HanpuMep 06MOTKK (M30/1ILMS OBMOTOK CropaeT B MpoLiecce yTUAU3aLmmM Meam), U301sILMOHHbIE MaTepuanbl,
Kabenu 1 NpoBoAa, 3N1eKTPOHHbIe 0TXOAbl (KOHAEHCATOPbI M T.MN.), NTaCTMacCoBble 3/1eMeHTbI (paboyee KoNeco, NPUKPbITUE 0BMOTOK,
KfeMMHana Kopo6Ka U T.1.), pe3uHOBbIe 3/1eMeHTbl (HeonpeH). To e caMoe KacaeTcsl 04eXAbl U MOILMUX CPeACTB, UCMO/b30BaHHbIX BO
BpemMs paboTbl C 060pyA0BaHUEM.

Pa3smMecTuTb oTCOpTUPOBaHHbIE KOMMOHEHTbI B COOTBETCTBUU C JIOKANbHbIMM 3aKOHAMU UK NPU MOMOLLM crieuyuanucTa u3 KoMnaHum,
3aHMMatoLencs ytunmsawumen oTxo40B.

OnuTenbHan 6e30TkasHas pab6oTa 3aBUCUT OT NoAJePXKaHWs pabounx napaMeTpoB NPoAyKTa/060pyA0BaHUs/ BEHTUNATOPA B Npeaenax,
onucaHHbIX B NporpaMme noféopa unv pyKkoBoACTBe rnosib3oBatess. 1 npaBuiibHOro 06CyXXMBaHUA 060pyA0BaHMsI, HEO6XOAMMO

BHMMAaTENbHO NPOYECTb PYKOBOACTBO NOJSIb30BaTe s, o6pallas oco60e BHUMaHWe Ha pasfenbl "MOHTax", "nyckoHanagka',
"akcnnyaTaums” u "KoHcepBauums'”.

BxopaHon KOHYC, pelleTka BEeHTUIATopa
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9. TAPAHTUNHASA KAPTA

9.1 MOPAIZ1OK AENCTBUA B C/TYYAE HEMCMPABHOCTH

CumMnTOMBI

HennoTHocTb
TennoobMeHHMKa

CNMLLKOM LIyMHas
pa6oTa BeHTUNsATOpa
ycTpoincTea

BeHTUNATOp He
paboTaeT

MoBpexaeHus
Kopryca
o6opyaoBaHus

MpuBopg He
OTKpbIBaeT KfianaH

BOJIKAHO PY MWHW, BOIKAHO PY1,2,3
YTo cnepyet NnpoBepuUTbL?

MoHTax Tpy6onpoBoAa K naTpy6kam Tennoo6MeHHUKa Npu NOMOLLM ABYX
KoY, YTO NPefOXPaHNT OT BO3MOXHOCTM NMPOKPYTKM NaTpy6KoB
o6opyfoBaHus

CBA3b HEMMOTHOCTH C BO3MOXHbIM MEXaHUYECKUM MOBPEXAEHUEM,
HennoTHOCTb 31eMEeHTOB BUHTa BO3AYXOOTBOAA UM NPOBKU cnycka
TennoHocuTens

MapameTpbl TennoHOCUTeNs (AaBNeHNe U TeMNepaTypa) — He JOMKHbI
npeBbILWaTh A0NYCTUMbIX NapaMeTpoB

Bua TennoHocuTens (He MoXeT 6bITb Cy6CTaHLWsS arpecCUBHO
Bo3gencTBytowwas Ha Al u Cu)

06cTOsATENHCTBA BOBHUKHOBEHUSI HEMNOTHOCTM (Hanp. BO Bpems
nenbiTaTeNnbHOro

MepBoro 3anycka UHCTaNNALMK, NOCNE HAMOMHEHUS UHCTaNNALMKM / nocne
cnycka TenoHoCUTeNs), a TakxKe HapyXXHyto TeMrnepaTtypy B AaHHOM
pervoHe Bo BpeMsi BO3HUKHOBEHUA aBapuy (BO3MOXHOCTb pa3pblBa
TENNoo6MeHHUKa)

Bo3MOXHOCTb pa6oTbl BO BpefiHOW cpefe (Hanp. 60Mbluas KOHLEHTpaums

aMMmaka B OYUCTHOW CTaHLl,I/IM)

YcTaHOBKY npuéopa CornacHo ykasaHusiM B nacropTe ( Hanp. paccTosiHve
OT CTeHbl / NOTONKA)

MpaBWUBHOCTb YCTAHOBKU NPUGOpa B FOPUSOHTaNIbHOM NIOCKOCTH,
MpaBUBLHOCTb 3NEKTPUYECKOrO NOAKIYEHUS, @ TaKXKe KBanudukaumum
nuLa NPOV3BOASALLErO NOAKIIOYEHNME,

MapameTpbl NUTalOLLEro ToKa (Hamnp. HanpsXXeHue, 4acToTa),

LLlyM Ha NOHUXXEHHbIX 060poTax (BO3MOXHbIV 0TKa3 KOHTposiepa?),
LLlym TonbKo Ha 60/ee BbICOKMX 060poTax (06bl4yHas cUTyaLus

06 BSACHAETCA ad9POANHAMUYECKUMI XapaKTepucTUKamu arperata, npu
HaNMunmM MECTHbIX CONPOTUBIIEHNI Ha NYTW BO3AYLIHOIO NOTOKaA),

Tun apyroro o60opyfi0BaHUs, KOTOPOe paBoTaeT Ha 06bEKTE (Hanpumep,
BbITSKHbIE BEHTUNATOPbI) - BO3MOXHO YPOBEHb LLUYMa, yBENNYMBAETCS,
MOXET BO3HUKATb U3-3a OHOBPEMEHHYIO PaBoTy MHOMUX NPUGOPOB,
Pa6oyee Koneco BEHTUNATOPaA TPETCA O Kopryc?

KpenneHve BEHTUNATOPa paBHOMEPHO NPUKPYYEHO K Kopnycy?

MpaBUNBbHOCTb, KAYECTBO 3/IEKTPUYECKOTO MOAKIHOUEHNS, @ TaKXKe
KBanuduKaumm nuua yctaHaBvMBaroLwero npuéop

CaenaH nn fo6aBoOYHbI MOCTUK MeXAY OnpeAeneHHbIMU 3aXXMMaMu
asurarens (cxema us nacnopta) - U1 =TK (TB)

MpaBuAbHOCTb PaboTbl APYrMX YCTPOMCTB, yCTAaHOB/EHHbIX B 34aHNUM
MpaBuibHOCTb (haKTUYECKOro MOAKIHOYEHUS MPOBOAOB K
9N1eKTPOABUraTesto B COOTBETCTBUM C JAHHBIMU MapKUPOBKK KIEMM
yKasaHHbIx B [NacnopTte

MpaBunbHo nu nposof N NOAKIOYEH K BEHTUNATOPY Un
ARW/TRANSRATE, npaBunbHO N1 UCMOIHEHO NOAKIOYEHUE 3axumoB U2
Ha asuratene n ARW/TRANSRATE

06¢cTOSITENbCTBA BOBHUKHOBEHNSA noBpexaeHna — 3amMedaHma Ha
TPaAHCMNOPTHbIX AOKYMEHTaxX, HaKnagHOWN, COCTOSIHUE YNaKOBKM.

CnepyeT NpoBpUTH:

MpaBMBLHOCTb IEKTPUYECKNX COAUHEHMI

MpaBnnbHOCTL PaboTbl TepMOCTaTa (XapaKTepHbIN 3BYK Mpu
nepeKoYeHnm)

MapameTpbl 91eKTPONUTaHUs (HanpuMep, HanpsbKeHue)
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Onucaxune

Bonbluoe BHUMaHWe cneflyeT o6pTUTb Ha
BO3MOXHOCTb Pa3MOPO3KM TEM006MEHHMKa B
3MMHMIA Nnepuopa. Benyyae HennoTHoCTH, 3To B 99%
BbISIBNISETCA BO BPEMSA BKJTHOYEHUSI MHCTanauum /
UCMbITaHWs AaBNeHus.

MUH. 40 c™M

'pomkas pabota npubopos BOJIKAHO PY aBnsietcs
HEN3MepUMOWN.

B0O3MOXHOW NPUYMHON SIBNSIETCA TONbKO TPEHNe
BEHTWUAATOPA O KOpMyc.

CnepyeT OTKPYTUTb KpenéXHble 60NTbl U eLle pas ux
NPUKPYTHT.

Ecnun 370 He NOMOXET, cnefyeT 3aMeHUTb Npu6op

sﬂeKTpVI‘-IeCKOe nogkno4YeHne A0/HKHO 6bITb
BbIMOJIHEHO CTPOro B COOTBETCTBUM CO CXeMaMUn
npuBeaeHHbIMN B I'IacnopTe.

B cnyyae noBpexzaeHus Kopryca Heo6XxoAnMbI
doTorpadun ynakoBku n o60pyoBaHus, a Takxe
doTorpadumn noaTBEpXKAAIOLLME COOTBETCTBUE
CEpUIHOro HoMepa Ha 060pyA0BaHNUM U YaKOBKe.
Ecnu noBpexeHue nosaBunoch Bo Bpems
TPaHCNOPTUPOBKM, HEOGXOAMMO B3ATb
COOTBETCTBYIOLLEe 3asiBNIEHWe OT BoguTens/
nocTaBLUMKa KOTOPbI foCTaBuUN

noBpeXAEHHbIV ToBap.

Haun6onee BakHO NPOBEPUTb, pearupoBarn it NpuUBoA
Ha 3M1eKTPUYECKMIT YNPaBASIOLLWIA CUrHA.



