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BBEJIEHUE v1.02
B mensx obecrneueHus: pabOTOCTIOCOOHOCTH YBIAXKHHUTENS, a TAKXKE MPEIYNPERKIACHUS BEPOSITHBIX
OIIMOOK MPH XPAHEHUH, TPAHCIIOPTUPOBKE, MOHTAXE U UCIOJIb30BAaHUH YBJIKHUTES, HACTOSITEIHHO
PEKOMEHIyeM O3HAKOMHUTBCS ¢ HACTOSIICH WHCTPYKIMEH MO YCTAHOBKE M JKCIUIyaTallud B MOJTHOM
o0BeEME.

MEPBI IPEJOCTOPOXHOCTH

Be3onacHocTh NpH MCIOJIB30BAHNH.

— HampsokeHue ceTu nepeMeHHOro TOKa IMUTAHMS HACOCA YBJIAXKHUTENS JIOJDKHO COOTBETCTBOBATH
nuanazony 220-240B. Yactora 50I'n. [logkiaroueHue TONBKO Yepe3 aBTOMATHYECKHH BBIKIIOYATEINb,
paccuMTaHHBIH Ha MaKCHUMAaJbHBIH TOK, HOTpeOiseMblii HacocoM. OOs3aTeneH K IMOAKIIOYEHUIO
3a3eMJISIOMIMKA TIPOBOJHHUK. YOenuTech, YTO 3TH TapamMeTpbl COOTBETCTBYIOT mMapamerpam Barmeit
JJEKTPOCETH.

Ceuenue 3a3eMJISIIOIIET0 MPOBOIHNKA MPUHSATH COTJIACHO Tadauue 1:

Ta6auna 1
Ceuenue kuJjibl (pa3HOr0 NPOBOJHUKA Ceuenue 3a3eMJISIIOLIET0 POBOIHUKA
MeHee 16 Mm2 pPaBHO CEUYCHHIO (Da3HOTO MPOBOTHUKA
ot 16 10 35 mm2 16 Mmm2
6omee 35 Mm2 HE MEHEE MOJIOBUHBI CeYeHHsI (Pa3HOro MPOBOTHUKA

VBnaXHuTenb HE OTKIIOUYCH A0 TEX IIOp, IIOKa MHIpOBOA IIMTAHUSA OCTACTCA HOI[COGI[I/IHéHHBIM K
SJICKTPOCCTH, AaXKC CCIIN SaHII/ITHI)II\/JI aBTOMAaTHYCCKHI BRIKIIOYATECIIh ITPU 3TOM BBIKJIFOYCH.

YcraHoBKa M NOAKJ/IIOYECHHUE
VYcTaHOBKa M MOJKIIOYEHUE YBIAKHUTENS JOJDKHBI MPOU3BOAUTHCS  KBAIM(UIIMPOBAHHBIMU
CIIEUAJIMCTAaMHU CTPOTO B COOTBETCTBUM C HACTOAIIEH MHCTPYKIUEH.

XpaHeHue

VYBnaXHUTENb XPAaHUTh JI0 YCTAHOBKM WJIM TOAKIIOYEHHS B  3aKPBITBIX ITOMEIEHUSX,
o0OecreunBaroIMX 3alUTY OT MOMNaJaHNs aTMOC(EPHBIX 0CaJIKOB, 0€3 Pe3KUX NepernagoB TeMIIeparyp,
npu Temneparypax B xpanuiuiie ot +1°C no +50°C, u oTHOCUTENBHON BIaKHOCTH BO3/1yXa He Ooiee
70% (6e3 0Opa3oBaHUs KOHIEHCATA).

B cnyuae moBpexIeHMs JTaKOKPaCOYHOTO MOKPBITUS BO HM30eXkaHHE KOPPO3UM €ro HEeoOXOJUMO
BOCCTAHOBUT.

XpaHUTb U yCTaHABIUBATh YBIAXXHUTEIb CTPOTO B TOPU30HTAIBHOM IIOJIOKEHUH.

IIpuMeHeHne U JONYCKH
CoOTOBBIN HMCHAPUTENBHBIN YBIQKHUTENb IPEJHA3HAYEH JUIsl YBIAQXKHEHUS BO3JyXa B COCTABE
YCTPOMCTB KOHAMIIMOHUPOBAHUS Bo3lyxa. [IpuMeHuM B OBITOBOI M MPOMBILUIEHHBIX Chepax.

- YBIaXXHUTENb NpeAHA3HAUYEH JUIs NEPEMELIEHUS BO3yXa ¢ Juana3oHoM TeMmieparyp: oT +4°C no
+60°C.

- CozepkaHue B MEPEMEIIAEMOM BO3yXE BPEIHBIX BEIIECTB U NPUMECEN OJKHO COOTBETCTBOBATH
I'mruennueckomy HopmaruBy ['H 2.2.5.3532-18 or 13.02.2018r «lIpeaenbHO AoOmycTUMBIE
koHueHnTpauuu (ITJK) BpenHbIx BemiecTB B Bo3ayxe pabodei 30HbD.

- llepememienne  yBIa)XHUTEIEM  BO3/AyXa,  COJACPXKAIIEro  TOKONPOBOJAILIME  IbUIN,
JIETKOBOCIUIAMEHSIOINECS, TOPIOYNE, MACISHUCTBIE BEIECTBA M B3BECH, JPYTHE aHAJIOTUYHBIE IIO
CBOICTBaM U XapaKTEPUCTHKAM BEIIECTBA HE I0IyCKaeTCsl.




Buumanue!

Ctporo 3anpemaercsi 1e()OpMHPOBATH KOPIYC W KOMIIOHEHTHI YBJIQ)KHUTEJISI, JTU00 BHOCHUTH
H3MEHEHHsI B COCTaB M KOHCTPYKIHIO YBJIAKHHTeEJsl, He COIJacOBaHHbIE ¢ 3aBOJOM-
H3roToBHTEIeM!

Henannexamee XpaHeHHe YBJIAJKHUTE/ISI, HAapylIeHHe TpPeOOBAaHMH 1O MOHTAXKY M
NOJK/JIIYEHUSIM, HCNO/Jb30BaHUE B HapylleHHe TNpPHUMeHeHHMii M JOMYCKOB, Hec00.II0eHHe
YKa3aHUIl MO0 JKCIUIyaTalluM M pPekuMaM PpadoTbl aBTOMATHYECKH CHHMAaeT ¢ 3aBOja-
H3rOTOBUTEJISI BCe rapaHTHiHbIe 00513aTeJbCTBA, JIOObIE peKJIaMaluu M0 000pPYyA0BaHMIO, B
YKa3aHHBIX CJIy4asiX He IPUHUMAIOTCH.

NPEAYIIPEXXKJIEHUE

—Ilepen HauasoM YCTAaHOBKM M 3KCIUIyaTallUd HEOOXOJMMO BHUMATEIbHO O3HAKOMHUTBCA C
paszaenamMu JaHHOW UHCTPYKIUU.

—3anperaercs IKCIUTyaTalus yBIaKHUTENS B HEIPOSKTHOM IOJI0KEHUH.

—3anpemaeTca HCIIOJIB30BATh OTJIMYHBLIC OT BOABI JXUAKOCTH [JISA YBJIAXHCHHA BO3AYyXa, a TAKXKC
BOJly, XapaKTEPUCTUKH KOTOPOH MPEBBIIIAIOT YCTAHOBJICHHbIE HACTOSIIENH HHCTPYKLIUEH.

—Ilepen oOcmyXMBaHMEM WM OYHMCTKOM YBIOKHHUTENS CaM YBIOKHHUTEIb M BEHTWISIIMOHHBIA
arperat, B COCTaB KOTOPOI'O OH BXOJHUT, JOJDKHBI ObITh OTKJIIOUEHBI OT 3JIEKTPOCETH, KpaH HOoJauu
BOJBI YBJIQXKHHUTCIIA JOJKCH OBITH 3aKpBbIT.

— YBIaXHUTEIb HE NMPEeIHA3HAUYEH /IS IePEMEIEHUs U TI0Jjaul B3pbIBO- M M10’KApOOIACHBIX I'a30B U
cMmeceil (rmapa, nbld, MyKH, CaXH).

— VYBI@XHUTENb - CIOXKHOE YCTPOUCTBO, TpeOylollee OTBETCTBEHHOro noaxoaa. Mcmoab3oBanue u
o0C/Ty:KHBaHHE YBJIAKHHUTEAS JUIAMH C HAPYMIEHUAMH TCHXHYECKOro WJIM YMCTBEHHOIO
COCTOSIHHSI, A TaKiKe B COCTOSHUM AQJKOIOJbHOI0 WJIM HAPKOTHYECKOI0 ONbSHEHMs
NpeACTaBJIsIET ONACHOCTD [IJISl )KU3HU U CTPOTO 3ampeiieHo!

JlanHble TpeOOBaHMA HEOOXOAMMO BBINOJHATH M3 COOOPa’KeHHH IJICKTPHYECKONH M NMOKAPHOH
0e30macHOCTH, a TaKXke BO H30e:kaHHe APYTHX NMOBPEkKACHHH M Bpela KU3HH U 30POBLIO,
KOTOpPbIe MOTYT BO3HMKHYTh B pe3yJibTaTe HeNPaBHJIbHOMH 3KCIIyaTALlMM, YCJIOBHIl XpaHeHus,
Heco0J110/1eHUsl IPMMEHEeHHUIl 1 101YCKOB.

3aBOoA-M3roTOBUTE/b OCTaBJseT 3a €000 NPaBO BHOCHUTh B KOHCTPYKUHIO YBJIAKHHUTEJS
H3MEHCHHUsI, He CHHKAIOIIMe ero mnoTpeduTeNbCKHEe Ka4decTBa 0e3 [ONOJHHTEJIBHOIO
npeaynpexIeHus.
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1. KOMILVIEKTHOCTD.
B KOMIIIEKT MOCTaBKHU BXOJSAT:

1. [IpsimoyTrosibHAS CEKIIMSI COOTBETCTBYIOIIETO TUIIOpa3Mepa ¢ KapKacoM U3 aTlOMUHUEBOTO MPOpuUIIs
Y TaHEJISIMU W3 OLMHKOBAaHHOM TOHKOJMCTOBOHM cTanu ¢ yreruTesnem S0MM, yCTaHOBIEHHOW Ha

oropax BeICOTOM S0MM (corjacHO 3aKasa) — 1 .
2. Monyib yBIa)KHUTEIS — 1 .
3. KamuieynoBurens M3 CIEUATBLHOIO HMOJUIPONUICHOBOIO NPOGMIIsA, YCTAHOBIEHHOTO Ha MOJYJe
YBJIAQXKHUTESA — 1 .
4. T'uOkue BCTaBKM B KOJMYECTBE 2 IIT. (€CAM CEKIMs HE BKIIIOYEHA B COCTaB IIOCTABISAEMOIO
BEHTUWJILIMOHHOT'O arperara) — 1 mr.
5. [Tacriopt — 1 .
6. IHCTpYKIUS 110 YCTaHOBKE M SKCIUTyaTaluu (B OyMa)>KHOM WJIM JIEKTPOHHOM Buae) — 1 mrT.

1. I[OHOJ'IHI/ITGJ'ILHHG IIO3UIIHMH COI'JIACHO 3aKa3a

CeKI_II/IH COTOBOI'O0 HCHAPUTCIBHOTO YBJIAXKHUTCIIAL IIOCTABJISICTCS TOJIBKO B CO6paHHOM BHUAC B
COOTBETCTBHUM C KOMILJICKTAIIUCH.

2. IPABUIA TPAHCIIOPTUPOBKHU U YCTAHOBKMU YBJIA’KHUTEJIA

VBIaXHUTENb MOCTABISAETCA Ha JEPEBSIHHOM IOJJOHE I'€PMETUYHO YIAKOBAaHHBIM B IUIACTHKOBYIO
YIIaKOBKY.

TpaHcIIOpTUPOBKA YBJIAXKHUTENSE MOXET OCYIIECTBIATHCSA JIIOOBIM BUIOM TpaHCIOpPTa Ha JHOObIE
paccTosiHUsA, NMPU 3TOM TPAHCHOPT JOJKEH OBITh 0053aTENIbHO KPBITBIM, a CHOCOOBI MOTPY3KH,
TPAHCIIOPTUPOBKU U PA3Tpy3Ku OOECHeurBaTh LEJIOCTHOCTh M COXPAHHOCTh YyBiIaxkHuTens. [Ipu
HepeMeIeHUH YBIAXKHUTEN HE00X0AUMO N30eraTh y1apoB U TOIYKOB.

Buumanmue!

He nonyckaercs ckinaaupoBaHue (B TOM YHCIIE BPEMEHHOE ONUPAHKE) YBIQKHHUTENS MMOBEPX JAPYroro
VBIOKHUTENSI, PaBHOTO KaK M CKIaJAUpOBaHHE (B TOM YHCIE BpPEMEHHOE OMHUpPAaHHE) IPYroro
000pyI0BaHUS HA YBIAKHUTEIb.

IlogbeM ¥ TpPAaHCIOPTUPOBKY YBIAXHUTENSA CJIEAYET BBIIOJHATH C TIOMOIIBIO BHJIOYHOTO
aBTOIIOTPY34YMKA UM CTPOI IPY30IOABEMHOIO ycTpoiicTBa. [loabeM U nepeMeleHre Npou3BOIUTh B
COOTBETCTBUU C TPEOOBAHUSMHU TEXHUKU O€30MaCHOCTH JUISl JAHHBIX BUAOB padoT, JEHCTBYIOLIUX B
BBITOJIHSIOIEH pabOThl OpraHnu3aluy.

3anpemaercs NOAHMMATH WM NepeMeliaTh YBJIAKHUTEIb, HCIO0JIB3Ysl B Ka4yecTBe TOYEK XBaTa
BBIBO/IbI TPYO, GUTHHIH U 3aNI0PHYI0 apMaTypy!!

Pa3zdopka yBJa:KHUTEJs] JOMYCTHMA JIMIIb B COOTBETCTBHU C TpPe0OBAHHSIMH HACTOSIIIEH
HHCTPYKIHUHU!



3. TEOMETPUYECKHUE XAPAKTEPUCTHUKHU YBJIA’KHUTEJISA

Ha pucynke 1 u B Tabnuie 2 npuBeeHbl TUTIOPA3MEPhl CEKIMHA YBIAXKHUTEIS.

Buaumanue!
[TonGop THMOpa3Mepa CEKIUU YBIAKHHUTENS OCYIICCTBISETCS COBMECTHO C IICHTPaIbHBIM

KOHJIMIIUOHEPOM Wi oTaenbHoM cekiuedt crneuuanucramu OOO  "BeHTWISIIMOHHBIA  3aBOJ
WHHOBAIIMOHHBIX TEXHOJIOTHUM".

BXO[[HBIMI/I JaHHBIMHW JJI HOI[GOpa ABJIAOTCA: OTHOCUTCIIbHASA BJIAXKHOCTH WJIM BJIAroCOJACP:KaHHUC Ha
BBIXOJI€C M3 YBJIAKHUTCIIA, TCMIICPATypPa HAa BbIXOJAC U3 YBJIAKHUTCIIA, TCMIICPATYpa U OTHOCUTCIIbHASA
BJIA’)KHOCTDH WJIM BJIAroCOACPIKAHUC IIPUTOYHOTO BO3AyXa HA BXOJAC B YBJIAKHUTCIIb.

MaxkcumanbHO JOIyCTUMasi CKOPOCTh Yepe3 JKMBOE CEYCHHWE KAacCeThl YBIAKHUTENS S5 M/c.
Pexomenyemas ckopocTh He 6oiee 3 m/c.
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Puc. 1. Pa3mepsl CeKIIUK COTOBOTO yBIaXHUTENs (HapaBJeHHe IOTOKa BO3yXa Ha ICKH3e ClIeBa
HAarpago)



Tabauua 2. PasmMepbl ceKIIUM COTOBOT0 YBJIAKHUTES

Pa3zmepbl, MM
Tunopasmep ToJmuHa KacceTbl, MM TL101MANb KHBOTO
200 | 300 H W A B C D ceyeHus KacceTbl S, M2
L

CYIPBT 3000-5000 1000 1150 600 1100 700 400 200 100 0,26
CYIIPBT 6000-8000 1000 1150 725 1350 900 500 225 113 0,34
CYIIPBT 9000-11000 1000 1150 850 1600 1200 600 200 125 0,57
CYIIPBT 12000-14000 1000 1150 975 1850 1200 700 325 138 0,81
CYIIPBT 15000-17000 1000 1150 1100 2100 1200 800 450 150 1,21
CYIIPBT 18000-20000 1000 1150 1225 2350 1600 1000 375 113 1,64
CYIIPBT 21000-30000 1000 1150 1350 2600 2000 1000 300 175 2,1
CVYIIP 1000-2000 1000 1150 550 725 400 300 123 125 0,07
CVYIIP 2000-3000 1000 1150 650 925 600 400 123 125 0,16
CVYIIP 3000-5000 1000 1150 850 1100 800 500 98 175 0,37
CVYIIP 6000-8000 1000 1150 850 1370 900 500 235 175 0,47
CVYIIP 9000-11000 1000 1150 1150 1460 1000 800 230 175 0,86
CVYIIP 12000-15000 1000 1150 1460 1460 1000 1000 230 230 1,22
CVYIIP 16000-20000 1000 1150 1500 1640 1200 1200 220 150 1,42
CVYIIP 21000-30000 1000 1150 1750 2100 1600 1500 250 125 2,15
CVYIIP 31000-60000 1000 1150 2300 2500 2000 2000 250 150 3,73




4. MOHTAK 1 NIOAKJIIOYEHHUE

VBiIaKXHUTENb MpeJHa3HAUYEeH [UIsI COBMECTHON paldOThl € BEHTWISLIMOHHBIM arperaToM.
JlnamnazoH JOMYCTHMBIX TeMmOepaTyp Ul OJKcrutyaranuu —yeinaxkuutens: +5°C..+50°C,
MakcHUMajbHas OTHOcHUTeNbHas BiaxHocTh mpu +25°C He Oonee 70%. KoncrpyktuHOE
UCTIOJIHEHUE BEHTWIALMOHHOTO arperata JOJDKHO —oOecneumBaTh TEMIEpaTypHble U
BJIQ)KHOCTHBIE TTapaMeTphbl BO3AyXa B Mpe/iesax JOMyCTUMbIX.

[Tpu MOHTaXe YBIAKHUTEIS HEOOXOIMMO YOSIUTHCS B TOM, YTO MPETyCMOTPEHBI U BBHITTOJIHCHBI
BCEC MepBI, O6CCH€‘-II/IB3,IOH_II/IG 3aH_II/ITy OT IIOoIIadaHUA B YBJIa)KHI/ITeJIB HOCTOpOHHI/IX HpGIIMCTOB
(ycTaHOBKa 3alllMTHBIX PEIICTOK, Xamo3W, (GuiabTpoB U T.1.). IlomagaHue MOCTOPOHHHX
NMpeIMeTOB MOKeT BbI3BaTh MOBpekKIeHHe KOMIIOHEHTOB YBJIAKHHUTEJs - ONACHO sl
JKH3HHU!

VBIIaXHHUTENb CIIEAYET MOHTHUPOBATh TOPU30HTAJIBHO, MPU 3TOM HAIOJIBHOE IOKPHITHE B
MNOMCIICHHUN Pa3sMCUICHUA YBJIAKHUTCIIA OOJIKHO OBITH BOHOCTOﬁKHM. B mecte YCTaHOBKH
JIOJDKHBI OBITH MPEIyCMOTPEHBI MEPHI 10 OTBOAY BOJBI MPU BO3MOXKHBIX MPOTEYKAX BO BPEMs
00CITy)KMBaHUS.

Buumanmue!

CB0060HOE IPOCTPAHCTBO OT (PPOHTAIBHOM CTOPOHBI CEKIUM JAOJKHO OBITh HE MEHEe IITyOHHbI
JaHHOW cekuuu (cM. pasmep W B Tabmuue 2, a TakKe JIMCT TEXHUYECKUX JAHHBIX Moadopa
YBIIQXKHUTEIS) B LIESAX 00€CreyeHNs: BO3MOXKHOCTH 00CTYKUBAHUS MOYJIS YBIQXXHUTEISL.

Ilepen MOHTaXOM IPOU3BECTH BU3YaJbHBIH OCMOTP CEKLIUHM YBIQKHUTENS W MOAYJA
YBIIQKHUTEIS, TPOBEPUTH COCTOSHHE MaTepHajia KacceT, COCTOSHHE TpyOompoBoja, Hacoca,
KJIalmaHoB. YOeIUTbcs B OTCYTCTBUU IOCTOPOHHMX INPEIMETOB BHYTPU CEKIMM YBIAKHUTES.
[lpu oOHapyXeHHWU TOBPEXKICHUH HE3aMEUIUTEIIFHO COOOIIMTh ITOCTABIIMKY [0 Hayaia
MOHTaXa.

4.1. Tloakia0YeHue K IJIEKTPUYECKOIi ceTH

Hacoc ycraHoBneH BHYTpH Kopiiyca YBIaKHUTENS. (s ero MOAKIIOYEHHs MpeaycCMOTpeHa
BHEIIHSS MOHTaXHasi KOpoOKa ¢ KiIeMMHHUKOM. Ha kieMMHUK BbIBeZeHBI (a3HBI U HYJIEBOM
MPOBOJIa HACOCa, a TaK)Ke MPOBOJ] 3a3eMJICHHs (KENTO-3€JICHOTo 1BeTa). HampshkeHue nutanus
Hacoca 220-240B AC.

Takxke B MOHTaXHYI0 KOpPOOKY BBIBOJIATCS MPOBOJA MOIKIIOYEHMs IOIUIABKOBOIO TI'EpKOHA.
I'epkoH npegHa3HadeH Ui OTKJIFOYEHMS HAacOca IIPU HEAOCTaTOYHOM YPOBHE BOJBI B IIOJJIOHE.

B ciyuae, eciu yBIaKHUTENb IMOCTABISETCS COBMECTHO C BEHTWJISILIMOHHBIM arperaTtoM, Ha
BBIXOJIC YBIXHHUTENSI OyIeT YyCTAaHOBJICH MAaTYMK TeMIepaTypbl Bo3ayxa B KaHaie. Ero
KOHTAKThI TaK)K€ BBIBOJIATCS HA KIIEMMHHUK B MOHTaXHYIO KOpoOKy. [loakiitoueHne npoBoauTCs
B COOTBETCTBHH CO CXEMOM IJIEKTPUUYECKUX COCIWHEHMM, SBISAIOIIECHCS HEOTHEMIIEMON YaCThIO
nacropra Ha BEHTWISIUOHHBIN arperart. Tum ucnons3yemoro Tepmoaarymka - Pt1000.

4.2. TloakawveHue K BOJAONPOBOIY

MunumanbHOe naBlieHHe moaBoauMoi Boasl 2,0 Gap, mMakcumanbHOoe 6,0 Gap. MuHUManbHas
TeMmnepaTrypa nojgaBaeMoi Boabl +4°C, makcumanbHas +35°C.

MuHUMaNBbHBIN YCITIOBHBIN AHaMeTp TpyOomnpoBoaa nomauu Jy25.



Buumanue!
Ha tpybomnpoBoie mogBoia cBekeil BOJbI JOKEH ObITh IPEIyCMOTPEH 3allOPHBIN BEHTWIb JIs

HeperBITI/ISI Imogayu BOJbI BO BpCMSI O6CJIy)KI/IBaHI/ISI.
4.3. Iloakaoyenyne K KaHAJIU3AIHUA

Mexay CIMBHBIM NAaTpyOKOM YBIXHHUTENS W KaHAJIW3alUed OJDKEeH OBITh YCTaHOBJICH
THJIPO3aTBOP C LEJBIO MPETSTCTBUS IPOHUKHOBEHHIO B OKPYKAIOIIYI0 aTMoc(hepy MOCTOPOHHUX
3aIax0B U3 CTOYHBIX BOJ.

Buumanue!
Hacoc yBnakHHWTENs HEe pacCUMTaH Ha CO3JIaHWE HAIoOpa Ha BBIXOJE MOAYIS YBIAKHUTENA. B

CBA3M C OTUM, IIPpU MOHTa)XXE OpCHaAXa HCO6XOI[I/IMO CO6J'IIOI[aTB YKIIOH H€ MCHEC 2% ot
YBJIQXKHHUTCIIA.

Ha pucynke 2 mpexcraBieHbl pa3Mepbl TpyOOIpOBOJa I'MJIpo3aTBopa AJs clydas YCTaHOBKU
YBIIQKHUTENS TOCIE CEKIMM BEHTWIATOpA (B CEKLMU YBIAKHHUTEIS HM30BITOYHOE JABJICHUE).
[To3unus (1) - mrynep a1 3an0aHEHUs THAPO3ATBOPA.

/
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AP

Puc.2. Pazmepsl TpyOonpoBo1a THAPO3aTBOPA B CITydae YCTAHOBKH YBIIAXKHUTEIS MTOCIIE CEKITUN
BEHTUJISITOPA

Bricota H paccuutsiBaercs o cienytomiei hpopmyre:
H = 0,102 * AP + d + 25; mm
rae AP - u30bpITOUHOE TaBJICHHUE B CEKIIMH YBIAKHUTENS; d - TuameTp TpyoornpoBoaa = 32 MM.

Ha pucynke 3 mpezictaBieHbl pa3Mepbl TpyOONpOBOAa T'MIPO3aTBOpA Ui Cilydas YCTaHOBKH
YBIIQKHUTENS Mepe]l BEHTHIATOPOM (B CEKLIMU YBIAQXXHHUTENS BaKyyMMETPHUECKOE JIaBJICHHE).
[MTo3unus (1) - wTynep A1 3an0JHEHUs THAPO3aTBOPA.
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Puc. 3. Pazmepsl TpyOoIipoBoIa THAPO3aTBOPA B CIIydae YCTAHOBKU YBIQXKHUTEIS TIEpe/T
CeKIMel BEHTHIIATOpa

Bricora hl paccuutsiBaercs o cieayrorieit popmyse:

0,102 * AP
B 2

h1 +d+ 25; Mm

rae AP - noHmkeHue TaBiIeHHs B CEKINH yBIaKHUTENS; d - nuameTp TpyOornpoBoaa = 32 M.
Bricora H paccuntsiBaeTcs mo cienyrorieit popmyoe:
H = 0,102 * AP + h1 + 25; mm

PexomenyeTcst uConb30BaTh T’MOKKUN rOGpUPOBaHHBIN TPYOOIIPOBOJ € LETbI0 KOPPEKTUPOBKU
pa3MepoB H3-3a BO3MOYKHBIX OLIMOOK B U3MEPEHUSIX U pacueTe.

5. OIMCAHHUE PABOTHI YBJIAKHUTEJIS U ET'O TIPUHIHUITUAJIBHASI CXEMA
S5.1. IIpuHomMn padoTsl

ToHKMII ciOW BOJBI Ha TMOBEPXHOCTH KAaCCEThl YBIQKHUTENS MPH KOHTAKTE C BO3IYXOM
npuoOpeTaeT TeMmIepaTypy, paBHYIO TeMIepaType MOKpOro TepMoMerpa Boszayxa. [lpu
KOHTaKTe BO3JyXa C BOJOH, HMEWOIEH TaKkyl TEMIEepaTypy, MPOUCXOAUT MPOLECC
aanabaTUYEeCKOro YBIAXXHEHMsI, T.e. OOBIYHOE HCIAapeHHE BOJAbI C IOBEPXHOCTH KacCeThl B
OKPY’KaIOIIYIO cpeay (B MMOTOK BO3/1yXa).

Anunabatryeckoe yBlIaXXHEHHE MIPOUCXOIUT MPU MOCTOSIHHON SHTANBIINHU, a TPOIecC UCTapeHus
COTMPOBOXKAAETCS TIEPEXOJOM YaCTH SBHOTO TEIJia B CKpbITOe. TakuM 00pa3oM MpH MOBBIIICHUN
a0COIIOTHOTO BJIAaroco/iep KaHus TeMIlepaTtypa Bo3yxa noHmkaercs. [losToMmy i nocTukeHus
TpeOyeMoro BIarocoAep:kaHusl U TEMIIEPATyphl IOCIE YBIAKHUTENS Yepe3 KacceTy He00X0AUMO
M0/1aBaTh HArpeThI BO3yX C COOTBETCTBYIOIINM 3HAUEHUEM HHTAJIBITUH.

O} PeKTUBHOCTh YBIAKHUTENS 3aBUCUT OT IUJIOMIAJAM CMOUYEHHOW IMOBEPXHOCTU KAacCeThl U
CKOPOCTH BO3/1yXa, 00yBaIOILIEr0 KACCETY.

5.2 Onucanue padoThl 1 NPUHIMNHAIBHAS CXeMa MOAYJIS YBJIAKHUTEs
Ha pucynke 4 npencraBieHa NPUHLMIIMAIBHAS CXEMa COTOBOIO YBIIAXHUTEINA. Y BIAKHUTEIND
SBJISICTCSI CUCTEMOU C OOOpOTHOM BOJIOHM, T.€. BOJIa PEUHMPKYJIUPYET MO OAHOMY M TOMY XKe



KOHTYPY: U3 HaIlOJIHEHHOTO MOJJI0HA BOJa MOJIAeTCsl Ha KACCETY, MOCJIE Yero CTEKAeT C KacCEeThl
0o0paTHO B TIOJIIOH U T.1I.

Yepez marpybok (1), OTKpBITHIN MIapoBBIA KpaH (2), GuiabTp MexaHW4Yeckod ouucTku (3) u
IOIJIABKOBBIN KianaH (4) cBexas Boja 1ojaercsi B HOAJO0H (5) A0 TexX 1op, I0Ka YpOBEHb BObI
B [IOJI/TOHE HE JIOCTUTHET HACTPOCHHOT'O YPOBHSI 3aKPBITHS MOIJIABKOBOTO KilanaHa (4).

[Ipu HEOOXOAMMOCTH YBIIAKHEHUSI BEHTHJISAIIMOHHBIN arperar 3amyckaeT morpyxHoi Hacoc (6),
KOTOPBIA HAaYMHAET II0JIaBaTh BOJY Ha PEryJUPOBOYHBIA BEHTWIb (7) W pPEryJIHpPOBOYHBIN
BeHTWH (10).
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[lpumeyarue: Hanpabrexue nomoka Bo3gyxa NEPREHGUKYASPHO NADCKOCMY 3CKU3E HA HAC.

1 - nampydox dns nodboda chexey Bods: 2 - kpaw wapobsu nodaqy, 3 - QuaLmp MEX. OYUCKY CemHYamslL
4 - knanaw nonnabkobud: 5 - noddow: 6 - Hacoc, 7 - Bermuns pezynupobodHsi nocady;
& - konnexmap pazdaowuy; 9 - kaccema ybraxsumens, 10 - Benmuns pezynypobosmsit gpeHaxa
11 - nampydox caubrou: 12 - caub npedoxparumensHiy, 13 - yxaamens ypobus Xudkocmy,
1 - pene ypobrs xudkocmy, 15 - nampydox caubrod: 16 - kpax wapobsy cAubHoU

Puc. 4. HpI/IHLII/IHI/IaJ'IBHaH CXEeMa COTOBOI'O YBJIAKHUTCIIA

Pacxon Boabl, mocTymnaromnieit Ha pa3faroImuil KouekTop (8), HacTpauBaeTcss PeryJIupoBOYHBIM
BeHTUiIeM (7).

Uepes komektop (8) Boga moCTymaeT Ha KacceTy yBIaxHutens (9) W 3aTeM CTEKaeT BHU3,
MPOXOJIsl CKBO3b KAacCeTYy.

Hexotopass 4acTe BOJBI BOHUTHIBACTCS MaTrepuaioM KacceThl (9) W paBHOMEPHO pacTeKaeTCs
TOHKOM TJIEHKOU IO MOBEPXHOCTU. M30BITOK BOBI CTEKAET TIO TTOBEPXHOCTH KACCEThHl 0OPAaTHO B
noanoH (5). [Ipu npoxokaeHu MPUTOYHOTO BO3AyXa Yepe3 KacceTy 4acTh BOJIbI MCHAPSETCs C
MIOBEPXHOCTU KAaCCEThl MPHU CONPHUKOCHOBEHHMM C BO3AyXOM. B pesynprare wucnapeHus



o0Opa3yeTcs yBIaKHEHHBIM BO3AyX C TEMIIEpaTypod HIDKE, 4YeM TeMIeparypa CyXxoro
MIPUTOYHOTO BO3/yXa.

Ceexasi BOJa, IojaBaeMasi B TOJJIOH, COACPKUT HEKOTOPOE KOJHMYECTBO MHUHEPAIBHBIX
BCLICCTB. B PE3YIbTATC UCIAPCHUA B HpI/ITO‘IHBIﬁ BO31yX ImOIIaAacT TOJBKO 4YMUCTasA BOJAA,
IMO3TOMY MHHCPAJIBHBIC BCHICCTBA, COJM U T.A. BO3BPAIIAOTCA 06paTHO B IIOAAOH, U HUX
KOHIICHTpanusd B BOJC, HaXOI[HHIGfICSI B IIOAJ0HE, CTAHOBHUTCA BBIIIC, YEM B CBEXKEH HOI[aBaeMOﬁ
BOJC. Ecmu KOHOCHTpAUsd MUHCPAJIIbHBIX BCIICCTB CTAHOBUTCSA CIIMIIKOM BBICOKOI\/'I, BO3MOXHBI
OTJIOKCHUST HAKWUIK Ha TIOBEPXHOCTH KacceThl yBIaxHHUTENS (9), BHYTPH pa3Iaroliero
KOJUIEKTOpa (8), Ha TOBEPXHOCTH MOAJI0HA (5) U T.1I.

Bo wu30exxanue o00pa3oBaHUsT HAKUMK YacTh BOJBI M3 MOAmoHa (5) cnmBaercs depes
peryaupoBouHblii BeHTHIb (10) B JOpeHaxHBIM TpyOONPOBOJ, COEAMHEHHBIH CO CIMBHBIM
natpyokom (11). Pacxon apenaxa 3amaercs perynupoBoyHbiM BeHTUieM (10) Takum oOpaszom,
YTOOBI KOHIIEHTPALIUS MUHEPATHHBIX BEIIECTB HE MIPEBbIIIAJA JJOMYCTUMOTO YPOBHSI.

Korna ypoBeHb BOABI B TOJJIOHE HM3-3a CIIMBA JPEHA)Ka M HMCIAPEHUS BOJBI C MOBEPXHOCTH
KacceThl (9) B MOTOK BO3/yXa OMYCTUTCSI HUKE YPOBHS HACTPOWKHU TOIUIABKOBOTO KiiarmaHa (4),
TO Yepe3 NaHHBIN KJIalaH B MOJUIOH (5) MOCTYIHT MOPIHS CBEXKEH BOIBI 10 YPOBHSI HACTPOUKH
3aKPBITHS MOIJIABKOBOTO KjlanaHa (4).

[IpenoxpanuTenbHblii cIMBHON TpyOompoBoa (12) mpenHasHaueH UIsl ClIMBa BOABI B CiIydae
HAITOJIHEHHS TI0I/T0HA BOJIOM BHIIIE IOITYCTUMOTO YPOBHSI.

VYkazarenb ypoBHS JKUAKOCTH (13) clyXuT Ui BU3YaJbHOIO KOHTPOJIS MUHHMAJIbHOTO WU
MaKCHMaJIbHOTO pabo4ux ypoBHEW BOABI B OJA0HE (5).

Pene ypoBus xuakoctu (14), HacTpoeHHOEe HAa MHHHMAIbHBIM pabo4uii ypoBEeHb BOJABI B
noaioHe (5), CIYKUT 3alIUTON OT CyXOro Xoja Hacoca (6).

Onopo’kHEeHHE MO/AJJ0HAa BO3MOXKHO 4epe3 CIUMBHOM TpyOompoBon (15) mpu OTKpHITOM KpaHe
(16). JIns mosHOTO OHOPOXHEHHs MOJJOHA IpPH TMOJHOCTBIO 3aKkpbiToM BeHTUie (7) U
HOJHOCTBIO OTKpbITOM BeHTWie (10) Bkitouaercs Hacoc (6). B pesynprate Boja M3 MOJI0HA
YXOJUT B ApeHax uepe3 BeHTHb (10) u cnuBHOM natpyook (11).

5.3. MarepuaJn kaccer

KacceTa yBJ'Ia)KHI/ITeJ'I}I HN3Tr0TaBJINBACTCA U3 MaTepI/IaJ'IOB 104 HAWMCHOBAHUCEM CelPad n
GlasPad.

Marepuan mnpeacTaBinseT co00il O0BEMHYIO SYEHCTYIO CTPYKTYpY U3 To(pupOBaHHBIX
abcopOupyromux nuctoB unemmono3sl (CelPad) wunmu crexnoBonokna (GlasPad). Sueiiku
MaTepuaiza MEeXAy JTUCTaMH PACIONOXKEHBbl TaKUM 00pa3oM, YTO CMOYEHHAs MOBEPXHOCTh U
MOTOK BO3TyXa MEePECeKarOTCs MO ONPEIEICHHBIM YTIIOM.

GlasPad npennaznaueH assi MOMEIIEHUH ¢ TTOBBIIIICHHBIMU TPOTUBOMIOXKAPHBIMH TPEOOBAHUSIMHU.
I'oprouects GlasPad kmacca A2, neiMooOpa3oBanue S2, oOpa3oBaHue ropsmux kamneiab DO mo
ucnbiTanusM corsiacHo EN ISO 1182 u EN 13823 (SBI).



Buumanmue!
CraniapTHBIM MaTepUaioM AJis yBlaxHurenei spiserca matepuan CelPad. Marepuan GlasPad

UCTIOJIB3YETCS TOIBKO M0 TPEOOBAHUIO 3aKa3UUKA.
Tonmuua MmaTeprasa KacceTbl 3aBUCUT OT TpeOyeMoil 3pPeKTUBHOCTH YBIIaKHEHUS.

[Tpu coOnrogeHMM YCIOBMM M INpaBWil AIKCIUTyaTalluM, yKa3aHHBIX B JAHHOM pPYKOBOJCTBE,
MPUMEPHBII CPOK CITYX OBl KaCCEThl COCTABISET 2 roja.

6. TPEBOBAHUSA K KAYECTBY BOJbl MU BO3AYXA, IIOJABAEMbBIX B
YBJAKHUTEJIb

6.1. TpeGoBaHuUsI K Ka4eCTBY BO/bI

Bona, monmaBaemas B yBIaXHUTENb, J0/kHaA coorBercTBoBaTh CanlluH 2.1.4.1074-01
"IlutbeBass Boga. ['MrueHnueckue TpeOOBaHMS K KAueCTBY BOJBI ICHTPAIM30BAHHBIX CHUCTEM
MUTHEBOr0 BOJI0OCHAOKeHHsI. KOHTpob kKadyecTBa. I urueHndeckne TpeOoBaHUS K 00eCICYCHHIO
0€30MaCHOCTH CUCTEM TOPSYETO BOJAOCHAOKEHUS .

3ampemiaercss MoAaBaTh B YBIAKHUTENb Boay aAuctuwiummpoBaHHyo mno ['OCT 6709-72
(oxonuanue nerictBus 01 urons 2019 roga) u 'OCT P 58144-2018 (rauano nerictBus ¢ 01 urons
2019 ropma). Ilomaya NUCTHIIMPOBAHHOW BOJBI TPHUBEIET K BBIMBIBAHMIO W3 KacCEThI
YBIIQKHUTEIS CBS3YIOIIEro MaTeprasa U JalbHEeUIIeMy HapYIICHHUIO [IeIOCTHOCTH KACCETHI.

B ToM cmydae, ecnu Boaa, IUIaHUpyeMmas JUIS NIOAAYU B YBIIAXHUTENb, HE COOTBETCTBYET
CanlluH 2.1.4.1074-01, cnegyer npou3BecTH NMPeIBapUTEIbHYIO BOJONOATOTOBKY: YMATIUYEHUE,
OCBETJIEHHE, OWOJIOTMYECKYK0 OUYMCTKY BOJAbI M T.O. Takke, eciu HEOOXOAWMO CHI)KEHHE
pacxojia BOJbI Ha IPEHAX U3 MOIJOHA YBIAXKHHUTENS, TO CIELyeT IPOU3BECTU IIPEABAPUTEILH YIO
BOJIOIIOJITOTOBKY - yMSITUEHHE.

6.2. TpeGoBaHus K KauecTBY BO31yXa

[Tepen cexuueil yBiaxHUTENs JOKEH ObITh YCTAHOBJIEH BO3AYIIHBIM (GUIBTP HE HIKE Kiacca
G4 o I'OCT P EH 779-2014.

B Tex cnydasx, ecnu B MecTe 3a00pa BO3/AyXa, MPOXOSIIEro Yyepe3 yBIaKHUTENb, COIEPKHUTCS
OpraHuyeckass MbUIb WJIM MEIKOAWCIEepCHasl MblIb, TO JOJDKHA OBITh YCTAHOBIIEHA BTOpast
CTyHeHb OUMCTKH nocie uinbtpa G4: pmibTp kiacca He Huxe F7 mo OCT P EH 779-2014 .

MununmainbeHas Temneparypa nojgaBaeMoro Bozayxa +5°C, makcumainbHas +50°C.

7. PACUHET U PEI'YJIMPOBKA PACXO/IA BO/JbI

s pacdyera apeHaka HEOOXOAMMO 3HATh 3HAYECHHS] JKECTKOCTH M MIEJIOYHOCTH BOJIBI,
M0/1aBa€MO B YBIQKHUTEb.



Taﬁ.lmua 3. MakcumaJbHoOe PEKOMEHIOBAHHOC KOJTUYECCTBO IUKJIOB KOHIIeHTpaIII/Iﬁ

O6mas meaouHoctn, Mr/a HCOs3

10 20 30 40 50 60 70 80 90 | 100 | 125 | 150 | 175 | 200 | 250 | 300 | 350 | 400

10 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 50 | 50 | 44 | 39 | 35 | 3.2

20 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 53 | 47 | 39 | 39 | 33 | 30 | 2,7 | 25

30 | 60 60 | 60 | 60 | 60 | 60 | 6,0 | 60 | 56 | 52 | 45 | 40 | 33 | 33 | 29 | 25 | 23 | 21

40 | 60 | 60 | 60 | 60 | 60 | 60 | 59 | 54 | 50 | 47 | 41 | 36 | 30 | 30 | 26 | 23 | 21 | 20

5 | 60 60 | 60 | 60 | 60 | 60 | 55 | 50 | 46 | 43 | 3,7 | 33 | 27 | 27 | 24 | 21 | 20 | 20

60 | 60 | 60 | 60 | 60 | 60 | 56 | 51 | 47 | 43 | 40 | 35 | 31 | 26 | 26 | 22 | 20 | 20 | 20

70 | 60 60 | 60 | 60 | 60 | 53 | 48 | 44 | 41 | 38 | 33 | 29 | 24 | 24 | 21 | 20 | 20 | 20

80 | 60 | 60 | 60 | 60 | 57 | 51 | 46 | 42 | 39 | 36 | 31 | 28 | 23 | 23 | 20 | 20 | 20 | 20

90 | 60 | 60 | 60 | 60 | 55 | 48 | 44 | 40 | 37 | 35 | 30 | 26 | 22 | 22 | 20 | 20 | 20 | 20

100 | 60 | 60 | 60 | 60 | 52 | 46 | 42 | 38 | 36 | 33 | 29 | 25 | 21 | 21 | 20 | 20 | 20 | 20

125 | 60 | 60 | 60 | 56 | 48 | 43 | 39 | 35 | 33 | 30 | 26 | 23 | 20 | 20 | 20 | 20 | 20 | 20

150 | 60 | 60 | 60 | 52 | 45 | 40 | 36 | 33 | 30 | 28 | 25 | 22 | 20 | 20 | 20 | 20 | 20 | 20

O6mas xectkocTh mMr/a Ca?t

175 | 60 | 60 | 59 | 49 | 42 | 38 | 34 | 31 | 29 | 27 | 23 | 21 | 20 | 20 | 20 | 20 | 20 | 20

200 6,0 | 60 | 56 | 47 | 40 | 36 | 32 | 30 | 27 | 26 | 22 | 20 | 20 | 20 | 20 | 20 | 20 | 20

250 | 60 | 60 | 52 | 43 | 37 | 33 | 30 | 27 | 25 | 23 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20

300 60 | 60 | 48 | 40 | 35 | 31 | 28 | 25 | 23 | 22 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20

30| 60 | 59 | 46 | 38 | 33 | 29 | 26 | 24 | 22 | 21 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20

400 60 | 57 | 43 | 36 | 31 | 27 | 25 | 23 | 21 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20

[Ipumeuanue* - cepasi 30Ha: peKOMEHYeTCsl IPUMEHEHUE CUCTEMBI C MTPSIMOM 1o1aueil BOJIbl, T.€. 0€3 pelUpKYIALUH.




B Tabnume 3 TmpeACTaBICHO MaKCUMaJIbHOE PEKOMEHIOBAHHOE KOJHMYECTBO ITUKIIOB
KOHILIGHTpAlMi I BOJABI Pa3IMYHOTO KadecTBa. LMK KOHIIEHTpalMd - 3TO OTHOILIECHHE
KOHIIGHTpPAllMd MHUHEPAJbHBIX BEIIECTB B BOJE YBJIAKHHUTENS K KOHLEHTPAIMM MUHEPATbHBIX
BEILIECTB B MojJlaBaeMoil Bojie. BennunHa UKIIOB MCHOJB3YyeTCs AJIA pacuera pacxojia BOJIbI B
JIpEHaX.

EnuHunBl  KeCcTKOCTH BOIBI W HWX cooTHomieHus mnpuseneHsl B ['OCT 31865-2012.
Ucnonb3yemsriii B PO o 'OCT 31865-2012 onun °XK pasen 20,04 mr/n Ca2+.

Pacxoj Bozbl B IpeHax (CIUB) pacCUUTHIBAETCS 110 cleayolen hopmyie:

E

GE)

; J1/MUH
rie B - pacxonx Boasl B ApeHax BoAbI (cnuB), i/mMuH; C - IUKI KOHIEHTpanuid; E - BIaronputok
N3 JINCTA TCXHUYCCKHUX JAaHHBIX YBJ'Ia)KHI/ITCJIﬂ, JI/MI/IH.

Buumanue!
B nucTe TexHHMYeCKHMX JMaHHBIX 3HaueHHUe Biaronputoka E mpuBoautces B kr/4. [Ipu pacuere B

TpeOyeTcs MepeBeCTH 3HAUCHUE BIIArONMpUTOKa E 13 Kr/4 B JI/MHUH.

B cinydae yrepu nucTa TEXHUYECKUX TAHHBIX HA YBIQXKHUTEIb UJIM €0 OTCYTCTBUU CPEIHUI
pacxoj1 ucrapsoIencs Boibl (Biaronputok) E MoxkHO paccuuTaTs 1o cieayroliei popmyie:

E_q'60'1,2'(X2_X1)
- 1000

; J1/MUH

rae E - cpeanuii pacxoa ucnapsroniuiicss BOAsI (BIAronpuToK), JI/MUH; ( - pacXxoJl BO3ayXa uepes
YBIIQKHUTENb, M3/C; X, - BIAarocoJiep>kaHue B MOJaBaéMOM BO3/yXe (Iepell YBIaXHUTEIEM); X
- BJIAr0co/IepKaHue YBIIAKHEHHOTO BO3AyXa (TIOCIIe YBIa)KHUTEIS).

Ha pucynke 5 m3o0paxkensl Hacoc (1) m rpeGeHka ¢ BEHTHJIEM PEryJlMpOBKH JpeHaxka (2) u
BEHTHUJIEM PETYJIMPOBKU MOAa4YH Ha KOJUIEKTOP (3).

Pacxon apeHaka 3amaeTcs peryJIMpOBOYHBIM BeHTWIEM (2). M3Mmepsercss pacxoll ¢ MOMOIIBIO
MEpHOW KOJObI M CEKyHJOMepa. BhICTaBisieTcss NMPUMEPHOE TOJOKEHUE PYYKHA BEHTHIIS
JpeHaka, BOJla M3 CJIIMBHOTO MaTpyOKa CIMBACTCS B MEPHYIO KOJIOY, W 3aMepsieTcsi BpeMs
HAIOJIHCHUS JaHHOW KOJOBbI. McX0ns W3 MOJIydeHHBIX NaHHBIX PACXOJl BBICUHUTHIBACTCS II0
crenyromei popmyie:

Wk
B ZT;H/MI/IH

rae B - pacxox apenaxa Bonbl (cnuB), j1/MuH; WK - 00beM KOJOBI, J1; t - BpeMs HAIOJTHEHUS
KOJIOBI, MHH.

Bentuns perynupyercst 10 Tex MoOp, Moka He OyneT MOJydyeHO 3HAaueHUe pacxoja Onmu3Koe K
pacueTHOMY. Pacxon apeHaka TOJDKEH OBITh HE MEHBIIIE PACYETHOTO.

[Ipu oTrpy3ke pacxoj ApeHa)ka HACTpaWBaeTCs C y4eTOM Biaronputoka E, ykazaHHOTO B JHCTE
TEXHUYECKUX JAHHBIX, U LHKJIa KoHeHTpauii C = 4,0.



Puc. 5. PerynupoBouHble BEHTUIIN
Cymmapnoe notpebaenue T paccunTbiBaeTcs o clieAyromel popmyse:
T = E + B; n/mun

rae E - cpenHuii pacxon ucmapsionimiicss BoJbl (BJIArONpUTOK), JI/MUH; B - pacxon apeHaxa
BOJIbI (CITMB), JI/MHH.

Pacxon Boxpl, mojaBaeMol M3 MOJAJIOHA 4YEpe3 pa3JarolIvil KOJUIEKTOpP Ha KAacCeTy JOJIKEH
npeBbImath B 5-10 pa3 3HaueHue BiaronpuToka E, mo3TOMy peryampoBOYHBIN BEHTHIIb TOIAYU
npu paboTe YBIXKHUTENS TOJKEH OBITh OJHOCTHIO OTKPBIT.

8. YIIPABJIEHUE YBJIA’JKHUTEJIEM

Cuctema ABYXITO3UIIMOHHOTO PETYJIUPOBaHHUS 00ECIEUYMBAET TAKOW YpPOBEHb OTHOCHUTEIHHO
BJIQXKHOCTH B TEUEHHUH IHs, KOTOPBIA KOJNEOIETCS MEXAYy YCTAaHOBJICHHBIMH MaKCHUMAIbHBIM U
MHUHUMAJIBHBIM 3HAYEHUAMHU. TOYHOCTH TAaKOTO PETYIMPOBAHUS ONPEAEIAECTCS YIPABISIOLIEH
aBTOMATHKOM.

Hacocom yBnaxHUTENsT BO3MOXHO YIPAaBIATh MOCPEICTBOM KOMHATHOTO THUIpOCTaTa, AaT4UKa
BJIQXKHOCTH C PENIEHHBIM BBIXO/OM, JTHO0 KOHTPOJUIEPOM BEHTUJISIIUOHHON YCTAHOBKH, B COCTaB
KOTOPOM BXOAWUT YyBIAXHUTENIb. B TmocneqHeM cioydae KOHTPOJJIEp YCTAaHOBKUA OyneT
MO/IJIEPKUBATh OJHOBPEMEHHO TpeOyeMble TEMIIEPATYPy U BIAXKHOCTH T10/1aBa€MOTO BO3/TyXa.

Buaumanue!
[Ipy ympaBiICHUH YBIOKHUTEIEM KOHTPOJUICPOM BCHTHIIAIMOHHOW YCTAaHOBKH JIATYHK

TEMIEpaTyphbl BO3AyXa B KaHaie JIOJDKEH pacIoiararbCsl MOcjie BEHTUISLMOHHON YCTaHOBKU U
YBIIQKHUTEISL.

Buaumanmue!
Jlns cHWKEHHMST BEpPOATHOCTH OTKa3a Hacoca cienyer u30erarb €ro 4YacThiX 3alyCKOB U

OCTaHOBOB.



9. TEXHUYECKOE OBCJIY’KUBAHUE

HCpI/IO,I[I/ILIeCKOG TECXHUYCCKOC 06CJ'Iy>KI/IBaHI/Ie PEKOMCHAYECTCA IIPOBOJUTH C€XKET'OJHO BECHOM
IMMOCJIC OKOHYAaHUA SKCINTYyaTAallMOHHOI'O CE30HAa YBJIAXKHUTCIIA.

Buaumanue!
3aHpeLuaeTc;1 HpI/ICTYHaTb K TGXHI/I‘ICCKOMY O6Hy)KI/IBaHI/IIO HpI/I HC OTKIHOYCHHOM OT

3HeKTpH‘l€CKOﬁ CCTHU YBJIQAXKHUTCIIC.

I[OHyCKaeTCSI OCTaBJIATh MOAKIOYCHHBIMUA U OTKPBITBIMHA ITOJABOJ CBEXe BOAbI U IMOJAKIOYCHHUEC
K KaHaJIM3allKu IJIA IIPOBCPKHU IMOINIABKOBOI'O KJlallaHa, BBIHYCKHOﬁ TPY6BI H ruJipo3aTrBopa.

Puc. 6. Cekuust yBITQKHUTEIIS

Jis noctyma K Kaccere, KOJUIEKTOPY, HacoCy JOCTaTOYHO OcIaOuTh MpHKuMbl naHenu (1) u
3aTeM CHSATH ABepb (2).

JIis OSTHON YMCTKU MOJYJISl YBIIQXKHUTEINS HEOOXOAUMO OCIa0UTh NPYKUMBI naHenu (1), CHATh
nBepb (2). OTKIIOYNTH MOABOJ CBEXKEH BOJbBI, OTCOEIUHHUTD NMaTPyOKH MOJBOJA CBEXEH BOIBI U
ClIiBa OT MaTpyOKOB YBIQXHUTENS, OCAaOUTh MpWKUMBI maHenu (3) W CHATH ABephb (4).
BbikpyTuTh BHUHTBHI (5) W CHATh NMPOMEXYTOUYHBIH alIOMUHUEBBIH Npodmib (6). BelTamuTth
MOJyJb YBIQKHUTENS Ha JEPeBSHHBIA IMOAJOH WM HMHYIO MOBEPXHOCTh, HCKIFOYAIOIIYIO
MOBPEX/ICHUE TOBEPXHOCTH M MaTepualia MOAYJIs YBIAKHUTEIS.



9.1. Yucrka HaAcoca

)

Puc. 7. Cxema paz0opku Hacoca 1Jis €ro OUYUCTKU

B nepByto ouepenp cienyer cHATH yrioBoil ¢gurunr (1) ¢ marpyOka Hacoca. 3aTeM MOBEPHYTh
32KMMHOE KOJIbIIO (2) M OTCOeIMHHUTH BcachiBarolyro pemretky (3). JHanee ussimaercs padouee
Kojeco (4). Bce meranu mpombiBarOTCs BOJoM. Jlomyckaercs MexaHWuecKash O4YMCTKa MSATKOU
nietkoi aeraneit (2) u (3).

Jeramu coOuparotrcss B 00patHOM mopsiike. [Ipu moBTOpOM 3amycke yOeauTcs, 9YTO BIYCKHOU
bunbTp (3) Bcerma 3akperyieH TakuM o0pa3oM, YTO HCKIFOUEH JIF0OOH PUCK MM BO3MOXKHOCTD
CITy4allHOTO KOHTAaKTa MOJJIOHA U JPYTUX SJIEMEHTOB YBIAKHUTEIS ¢ pabouuM KoJiecoMm (4).

9.2. Yncrka, 3aMeHa M XpaHeHHe KacceT

Buaunmanue!
MaTepHan KaCCeT YHUCTKEC HEC IIOMJICKHUT BBI/II[y €ro XPYHKOCTI/I U JOBOJBHO FJ'Iy6OKOMy

IIPOHMKHOBEHHUIO HAKUIIN U JPYTUX 3arps3HEHUN.

B cnywyae 3HauumTenpbHOro 3arpsi3HEHUsT MaTepuana (BXOJHBIE IMapaMEeTpbl COOTBETCTBYIOT
pacueTHbIM, OJJHAKO BJIAXKHOCTH MPOIIEIIIET0 Yepe3 YBIIAXKHUTENb BO3JyXa HHUXKE pacdeTHOIN)
KaCCEeTBhI ITOJJIEKAT 3aMEHE.
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Puc. 8. 3amMeHa KacceThl M CHATHE KOJUICKTOPOB AJId YUCTKH

Jlnist 3aMeHBl KacceThl BBIKPYTUTh BUHTHI (5) Ha nBepue (6). CHATh aBepiy (6). BeiTaHyThs Ha
ce0s1 kacceTsl (7) u3 xopmyca (8). Jlaree ycTaHOBUTh B MOAYJIb HOBYIO KacceTy M 3aKpenHTh
JIBEpIly BUHTaMH.

Baumanue!
HepeCleaHHe KacCC€Thbl, B pCSYJ'II)TaTe IJINTCIIBHOT O O6JIYBaHI/I$I TCIIJIBIM BO3IIYXOM HpI/I

OTCYTCTBHM OPOILIEHHUs BOJOW, MpUBEIET K €€ paspymeHuro. [loaTomy Ha mepuojn, B TeueHUe
KOTOPOI'0 YBIQXKHUTENb HE DKCIUTyaTUPYETCs, CIEAYET U3bATh KaCCETY, IPOCYIIUTh U YIIaKOBAaTh
B YHCTYIO 3aKPBITYIO KAPTOHHYIO KOPOOKY.

9.3 YucTka pa3anouero KoJieKTopa
Ha pucynke 8 mpencraBinena cxema U3bsTHS KOJIJIEKTOPA.

BoikpytuTh BUHTSHI (1) ¥ CHATH KphIIKY (2). PackpyTuTh coenuuuTenbHyo MyQTy (3) U BBIHYTH
KOJUIEKTOp (4).

Takxke JOoCTyn K pa3arolleMy KOJUIEKTOPY MOJKHO IOJIYYUTh IPHU U3bIATOM Kaccere (7) u3
kopmyca (8).



[Tocne cHATHS MeXaHHMYECKH MPOYUCTUTHh KOJUIEKTOp (IIETKOW, IIOMIIOJIOM), TPOMBIThH
pPacTBOPOM JUISl CHATHUS HAKUIIU C TMOCJIEIYIOIIeH TPOMBIBKOM YMCTOM BOJOM, TPOCYLIUTh.

9.4. YucTKa MOoI0HA

B ciiydac, €CJIM 3arpsA3H€Husd B IIOJJOHE BJIHUAKOT Ha pa6OTOCHOCO6HOCTB 9JICMCHTOB
YBIIQXKHUTECIIA (HaCOC, ITOTIABKOBBIM KJIallaH M T.,Z[.), WKW IIpU BU3YaJIbHOM OCMOTPE BHJIHBI
OTJIOXKCHUA HAKUIIN, CIICAYCT NPOU3BECCTHU IMOJIHYIO YUCTKY IMOJA0HA.

Puc. 9. Cxema noctymna K TOBEpXHOCTH TOIOHA

JInst TOJIHOW YHMCTKHU TOMJOHA CJIEAYeT BBIKPYTUTh BMHTHI (1) M CHSTH KaruieynoBUTenb (2).
BreikpytuTs BUHTHI (3) U u3bATH Kopmyc (5). UncTka moaaoHa MPOU3BOAUTCSA CTPYEH CBEXei
BOJIbI. JlomycKkaeTcs MexaHn4decKasl YuCTKa MOAA0HA MATKOM IIETKOM.

B cJIydae, €CJIHu OTJIOXKCHUS HAKUIIN HE BEJIUKH, TO JOCTATOYHO ITPOU3BCCTU OUUCTKY ,Z[OCTyrIHOﬁ
HaCTH IIOJA0HAa MSATKOM I].[CTKOf/i HEC U3bIMad KarlJICYJIOBUTECIIb, KOPITYC U KaCCCThI YBIIAXKHUTCIIA.

[Toce yncTkm crneayeT 0OHOBUTH BOAY B MOJIOHE.

10. BO3MO’KHBIE HEUCITPABHOCTH YBJIA’KHUTEJISA

B Ta6J'II/II_IC 4 MMPUBCACHBI BO3MOXKHBIC IPUYHHBI, 10 KOTOPBIM YBJIA)KHUTCJIb MOKCT HEC pa6OTaTB
HnJIn pa6OTaTL HCIIPABUJIBHO, a4 TAKIKC CIIOCOOBI UX YCTpaHCHUA. HCpC‘-ICHB HeHCHpaBHOCTCﬁ n
crmoco0oB Ux OIPEACIICHUA U YCTPpAaHCHUA HE ABIACTCA HCUCPIIBIBAIOIIUM.



Tabauua 4. Bo3Mo:kHbIe HEHCIIPABHOCTH YBJIAKHUTEJISI M CNIOCO0bI X YCTPAHEHUSA

Ipuznaxku
Bo3MoKHasi HEHCIIPABHOCTH Mepsbl 10 yCTPAHEHUIO
HEHCIIPAaBHOCTH
VYCTaHOBHUTH CEKLHUIO YBIAXHUTEIA B
HenpasuiisHoE HaIpaBJICHUE
COOTBETCTBUU c JTAaHHBIM
IIOTOKA BO3/yXa.
PYKOBOZICTBOM.
VYceranoButs ruaposarsop. I[Iposeputs,
I'uppo3zarBop OTCYTCTBYET,
B noroxe COOTBETCTBYIOT JIM T'€OMETPUUYECKHE
3aCOPMJICS WU HENPaBHWIBHOIO
BO3/1yXa A3MEDA XapaKTEPUCTUKU TUApPO3aTBOpa
BO/SIHbIC KAILJIH. P pa- pPacUETHBIM.
[ToBpexxeH TpyOOIIpOBO 1101a4H
POACH TPYOOPOBO HOA IIpoBepurb, 4YTO  COEOUHEHUA  HE

J0 IIOIIJTaBKOBOI'O KjiallaHa HJIN

MOBPEXACHBI U HE TeKyT. lIpoTsHyTh

TpyOOIpOBOJ nojgauu Ha
o IIPOTEKAIOIINE COCTUHEHMSL.
pa3garonuii KOJIEKTOP.

YpeszmepHo [IpoBeputh OTBOJHOM NOTOK U, IpH
p p YpesmepHO BbICOKAs | DooP A > 1P
0oJib1IOE HEO0OXOJIUMMOCTH, OTPEryJIUpOBaTh €ro,

KOHLEHTpalus MHUHEPaTbHBIX
OTJI0KeHHUe 3aTeM OIOPOKHUTHh MOJJIOH M 3aIUTh
BELIECTB B MO|JI0HE.
HAKHUIIM HA CBEXYIO BOJY.
BXOJHOM Omnpenenuts KayecTBO BOJBI U, IPH
CTOpPOHE W3MeHunoch KauecTBO BOJIbI HE00XO0JIMMOCTH, OTpEryJINPOBATh
KacCeThl. OTBOJIHOM MOTOK.
OTtBepcTus B paszaroliem
KOJJIEKTOpE 3acopuiuck | [IpouricTuTh KOMIEKTOP.
HepaBHomepHoe
MUHEPaJIbHbIMU BEIIECTBAMHU.
pacnpenenenue
BOJIBI 110 [TpoBeputh (byHKIMOHUPOBAHUE
KACCETe Henocratounass momada Boawl B | Hacoca. [IpoBepuTh ypoBeHb BOABI B
) pacnpeaenuTeNbHYIO TOJI0BKY. MOJJOHE W TpU  HEOOXOJIUMOCTHU
OTPEryJpoBaTh MOMJIABKOBBIN KJIanaH.
ITIpoBeputh COEIMHEHUS
Teun B COEIMHEHUU POBEp g
TpyOOIIPOBOJIOB u, npu
TpyOomnpoBoa.
HEO0OXOJIMMOCTHU, IPOTSIHYTh UX.
Cexius YCTaHOBJICHA noJ
KPYThIM JIOM U BOJIA
Pyt T 12| VeranosuTs cexumio TOPU30HTAIIBHO.
YTeuka BOAbI U3 | NIEPEIUBACTCS yepes Kpai
CeKLMH. HOJJI0HA.
VYCTaHOBUTH CEKLMIO YBJIQXKHUTENS B
HenpasunbHoe HarpaBJieHUe
COOTBETCTBUU c JTAHHBIM
MOTOKA BO3TyXa.
PYKOBOJICTBOM.
Hewucnpasen NOMJIaBKOBBIN | OUUCTUTH WIIM 3aMEHHUTH MOIUIABKOBBIH
KJIanaH KJIanaH
HeBepHuble Bxoauble AaHHbIe i | CBsDKUTECH c MOCTaBIIUKOM
pacueTa yBIa)KHUTES YBIIQKHUTES
Ha  yBnaxuutens  mopaercs | CBsSKHUTECH c IIPOU3BOIUTENIEM
HEI0CTaTOYHO HArpeThlii BO3AYX | BEHTHJISIMOHHOW YCTAaHOBKU
Henocrarounoe | OrcyrctByer monaBon — cBexew | I[Iposepbre 3allOPHYIO apmarypy
yBJIa)KHEHHE BOJIbI TpyOONPOBOJA MT0IA4YH CBEXEH BOJIBI
BO3/yXa [IpoBeprTe paboTocrnocoOHOCTh
Heucnpasen Hacoc Hacoca, a TaK¥Ke KauecTBO
JIEKTPUUYECKUX KOHTAKTOB HAacOCa
UpesmepHoe  3acCOpeHHE WM

BbIpabOTKa pecypca Kaccer

3aMeHNUTE KaCCETHI




11. TAPAHTUMHBIE YCJIOBUSI
3aBOA-U3rOTOBUTENb TapaHTUPYeT paldoTy YBIAKHUTENS IPH YCIOBUM COOJIIOJCHHS BCEX
TpeOOBaHUI HACTOALIEH HHCTPYKLIUU B TEYEHUE OJTHOTO I'0/1a C MOMEHTA MPOJIAXKH.

B cnydae BbiBieHUs nAedEeKTOB HpU NpUEMKE NPOAYKLIHUU, JUOO B MEpPHOJ JEHCTBUS
rapaHTUHHOTO CPOKa, MOTPEOUTEh COCTaBISET aKT C YKa3aHHWEM BCEX HIACHTH()HKAIIMOHHBIX
JAHHBIX YBJIAXKHUTENS M OMNMCAHUEM YCIOBHM sKcrutyarauuu. [IpeteH3us mpeabsBisercss B
¢dbopMe IPOU3BOIBHOTO MUCHMA — IIPETCH3UH.

HeO6XOI[I/IMBIMI/I YCIIOBUSAMUA I[GﬁCTBI/ISI T apaHTHfIHBIX 00s13aTEeNbCTB  SBJISIOTCS: IIOJIHAs
KOMIIJICKTHOCTb, HAJIMYUEC 3aII0OJTHECHHOI'O aKTa U HaKHaﬂHOﬁ.

["apanTuitnoe 00cmyKMBaHWE MPOU3BOAUTCS O€3BO3ME3JHO ISl OTPEOUTENsl, TPU YCIOBUAX
MpU3HAHKS MPETESH3UU 00OCHOBAHHOM U JOCTaBKH MPOYKITHH JI0 aJIpeca 3aBO1a-U3rOTOBUTEIIS.

Buumanue!

IIpu caMoCTOATETLHOM BHECEHWH M3MEHEHWiHl B KOHCTPYKIIMI) M COCTAB YBJIAKHUTEJ,
HECOOJIIOIECHUN MPaBHJ JKCILUIyaTAllMM, MOHTAKa, XpPaHeHHs, TPAHCHOPTHPOBKH,
H3J105KeHHBIX B HACTOSIIEM PYKOBOACTBE MO JKCIUTYaTAI[MH, NMPEeTEeH3HH K KavyecTBY He
NPUHUMAKTCS.

Kpome TOro, rapantusi He pacnpocTpaHsieTcsi Ha MNPOAYKIHUIO, IOBPEKICHHYI0 B
pe3yJbTare HECYACTHOIO CJy4asi, CTHXMAHOrO OeJACTBHSI MJIH MEXaHMYeCKOro
BO3/1eICTBHA.

B ¢iIydyae NpU3HAHUHU TPETCH3IUMU H606OCHOB3HHOﬁ, o KEeJaHUI0 HOTpCﬁI/ITeJ'Iﬂ PEMOHT
MOKET ObITh IMPOM3BEACH 3a €10 CUET.

Ecamn 'y BAC ECTb IPEJJTIOKEHUS U TIOXKEJIAHUS K BBITY CKAEMOM NIPOAYKIIUH,
HATIPABJISIUTE UX HA 3JIEKTPOHHYIO IOUTY 3ABOJIA-U3IOTOBUTEJISI
(ZAVOD@INTECHVENT.RU).

BCE KOHTAKTbI 3ABOJIA-U3TOTOBUTEJISI IPEJACTABJIEHBI HA CAUTE
WWW.INTECHVENT.RU. TEJTE®OH TEXHUYECKOM MOAEPKKH: 8-800-500-45-15
(3BOHOK MO POCCHUM BECILJIATHBI).
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