NMPOTUBONMOXAPHASA 3ALLUTA U CUCTEMbI BE3SONMACHOCTU
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Crartbs 6bina ony6nmkosaHa
B KOPNOPATMBHOM XypHane
OOO «TpacT MHKXUHUPUHIY

A. |O. UsaHoB, 3amectutens renepanshoro aupektopa OOO «Tpact UHKMHUPUHTY»

MMDbl O CMPUHKJTEPHOM CMCTEME

Kasanock Obl, 3a4eM HTO-TO 3HATb O CAPUHKIIEPHOM CUCTEME KPOME TOr0, 4TO OHa
OO/MKHA TYWNTb OroHb? Bo-mepBbix, 4TOObLI HE 3acbiNaTb BO BPEMS COBELLAHWUM
CO CMEXHMKaMn 1 3akKas34uMKOM, a BO-BTOPbIX, MOJSIb30BATEO MOJSIE3HO 3HATb —
XOaTb OT Hee Yyaa BO BpeMs «MHUMAEHTa» U HET?

Cerogns 3arnsaHem B CI1 485.1311500.2020 «CucTteMbl NPOTMBOMNOXAPHOW 3aLLUMThI.
YCTaHOBKM NOXapOTYLLEHMNST aBTOMATUYECKME.

MposicHUM HEKOTOpPbIE TEPMUHbI

CnpuHKAEp uau gpeHyep?

Cnpunknep (ot aHra. sprinkle — «6pbisrate») —
«opocumesb (pacnbiAUMens), OCHAWEHHbIT MeNI0BbIM
3aMKoM. TennoBoli 3aMOK — 3anopHbIli MepMo4yBCmBU-
menbHbIl 31emMeHm, BCKpbiBarowulicss npu onpede-
neHHol memnepamype» (CM 485.1311500.2020).

Bca «aBTOMaTVKa» CNpUHKAEpa CBOAUTCA K CTe-
KASHHOMN Konbe C MUAKOCTbIO, KOTopas paclumps-
eTcsA npu Harpese. [pu onpegeneHHol TeMnepa-
TYPe XUAKOCTM K063 He BblepXKMBAET U IoMaeTcs,
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79 °C
93 °C
141 °C

182 °C

Puc. 1

a npofiKa, KoTopas NepeKpbiBaa BbIXO4HOE OTBEp-
CTWe, CpbIBAETCA. DTO M €CTb TEM/I0BOM 3aMOK.

B 3aBWCMMOCTU OT TUMOB MOMELYEHMNIA UCMOAb-
3yIOTCA CMPUHK/Epbl, KOTopble cpabaTbiBatoT
(nonatotca) npw pasHoi TemnepaType. B 06biu-
HbIX TPAXXAAHCKUX 34aHUAX UCTONb3YIOTCA CaMble
4yBCTBUTENbHbIE CnpuHKaepbl (57 1 68 °C), a B
MPOMBILWJ/IEHHOCTH UCMONb3YIOT 60see CTOMKMeE
CNpWHKAEepbl. YTO6bI OTANYATL OAHU OT APYruX,
NpYAYManu pasHele useta )ugkoctu (puc. 1).

ApeHuep (ot aHrn. drench - «opowaTb»,
«3aNMBaTb», HO HAaM HPABUTCA APYroi NepeBos —
«NPOIMBHON A0MAb») — «opocumens (pacnsiau-
mesib) C OMKPbIMbIM BbIXOOHBIM OMBEPCMUEM
(CM 485.1311500.2020).

BHelHe OH MOXOX Ha CMPUHKAEP, TONBKO B
APeH4Yepe HeT TennoBoro 3amka (konbel) (puc. 2).
JpeHyepbl NCNONb3YIOTCA B MECTax, rAe noxap
MOXET 6bICTPO BHINTU M3-T0Z4 KOHTPOIA U KPUTU-
YEeCKOe 3HayeHue MMeeT CKOPOCTb cpabaTbiBaHms
CMUCTEMBI, KOTAa HET BO3MOXHOCTM XAaTb, MOKa
cpaboTaeT OAMH CNPUHKAEP 3@ A4PYrUM. [lpeHyeps
MCMONB3YIOTCA MPEXAe BCErO B Liexax v CKaaaax,
HO HAXOAAT MPUMEHEHWE U B OBbIYHbIX 34aHNAX —
ANA 3aWMUThl GacagoB 1 NPOEMOB C MOMOLLbIO BOASA-
HbIX 3aBeC.
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MPOTUBOMNMOXAPHA4A 3ALLUTA N CUCTEMbI BE3SONACHOCTU

MapameTp CnpuHKnepHasa cuctema ApeHuyepHasa cucrtema
M36UDATENBHOCTE TylweHne BbINONHAET KOHKPETHbIV CpaboTaBLIMIA CNPUH- TylweHne NponsBoANTCA BCEMU
T IJJEEVIFI Knep, oH AeVICTByeT JNI0Ka/bHO, 60pFICI: C 04aroMm noxkapa ApeH4yepaMu 04HOBpEMEHHO,

y HenocpeACTBEHHO Moy coboi «no naowagam»
BO3MOXHbIiA ylep6 He NpUHU-
COXPaHeHVIE CncrteMa OTHOCUTCA K NMyuecTey 6onee nnn meHee
MaeTCd BO BHUMaHWUeE, r1laBHOE —
nMmyluecTea 6epexHo
CKOpPOCTb TylleHna
BKAOYEHMe Hacocbl BK/ItOYatoTCA Nocae TOoro, Kak BCKPbI/ZICA OAUH Cuctema 3anycKaeTca oT AaT-
cncTeMl U/IN HECKO/IbKO CMPUHK/IEPOB. [laTYMKM NOXapHOW CUrHa- | YAKOB NOXapHOM CUrHan3a-
/IM3aLMM He NPUHUMAIOT y4acTUA B 3TOM npoLecce umu (Mm BpyUHYI0)
Cnpunknep AOpenuep (HeoTanMBaeMbie MAK NAOXOOTAMNNMBAEMbIE MOME-

Knanan
(«npobkan)

Konba
C XMAKOCTbIO

Puc. 2

Y10 Takoe cyxoTpy6?

MOHATMA «CYyXOTPYy6» U «BO3AYyWHaA ycTa-
HOBKa» 6/IM3KM, HO eCTb BaXKHbIIN HIOAHC:

«yCmaHOBKa No)apomyweHus aBmomamu-
yecKas CNpuHK/AepHas BO3OYWHasA: YCmaHoBKa
noxxapomyuweHus CNpuHKaepHas, noodBoosuwull
mpy6onposod komopoli 3anonHeH Bodol (BOOHbIM
pacmsopom), a mpy6onpoBodbl, pacnoNoKeH-
Hble Bble y31a ynpaBAeHUs, — BO30YXOM UNU UHbIM
2a3om nod dasseHuem» (CM 485.1311500.2020).

MepeBOAMM: 3TO 0CO6bIA TUM CNPUHKAEPHOWN
(Mnn ppeHYepHOW) cMCTeMbl, KOTOpas yCTaHas-
/IMBAeTCsA B MeCTax C PUCKOM 3aMep3aHus BOAbl

TN

weHusn). N5 3TOro 4acTb CUCTEMbI, KOTOPas pacno-
JIOXeHa B XON0AHOW 30He, 3aM0/IHAETCA BO3AYXOM,
a He Bogow (puc. 3).

«cyxompy6: He 3anonHeHHbIlU B 0exypHOM
pexume Bodoli BepmukaabHbili mpyb6onposod BB
C NPUCOEOUHEHHbIM K HEMY Ha Ka)KOOM 3make uau
nosaysmaie NOKapHbIMU 3aNOPHLIMU KAaNaHaMu B
Komnaekme ¢ COeOUHUMENbHOU 20/10BKOU, OOHUM
KOHUOM BbiBeOeHHbIl Ha pacad 30aHus ¢ COeOUHU-
menbHoU 207108KOU 014 NOOKAOYEHUA BHEWHE20
UCMOYHUKa BOOOCHabKeHus (Mo6uabHOU noxap-
Hol mextuku)» (CM 10.13130.2020).

Cyxompy6 — 3mo moabKo mpy6onpoBoo ¢
nampy6Kamu nOOKAtOHeHUS ONA NOXKAPHbLIX MAWUH,
3ano/IHeHHbIl BO30YXOM, @ He BOOOU.

YTo TaKoe TOHKOpacnbineHHas soaa (TPB)?

«TOHKOpacnbleHHas BoOa: pacnbleHHbIl BOOSHOU
Nomox ... co cpedHeapugpmemu4ecKum ouamempom
Kkanesb 150 Mkm u Merees (CM 485.1311500.2020).

MepeBOAMM: Kanan o6bIYHONM CMPUHK/IEPHOMN
CUCTEMbI UMEIOT AMaMeTp OKOI0 1 MM 1 He TaK 3pdek-
TUBHbI NP TYLLEHWUWN NOXKapa, KaK BOAAHON TyMaH, B
KoTopoM Kanau umetoT pasmep 0,1 uam gaxke 0,01 MM.
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3anosiHeHHas BO34yXOM 4acTb
cucTembl (MUTaOLWan 1
pacnpegenuntesibHas ceTb)
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3anonHeHHasa BOAOM YacTb CUCTEMBI
(noasoaawmin Tpybonposoa)

Puc. 3. BoanyxosanonHeHHan CNpUHKNIepHaa cucTema. MentbiM BoIgENEHA BO3AYyLllHaA 4aCcTb, CUHUM — BOAAHaA
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CUCTeMbl BOAAHOTO MOXAPOTYWeHWA, B KOTO-
pbIX Kanau umetoT pasmep 0,15 MM (150 MKM) 1
MeHee, OTHOCATCS K YCTAHOBKAaM TOHKOPACTbI/IEH-
How Boasl (TPB) (puc. 4).

Puc. 4

CnpuHknep TPB, Kak v 06bI4YHbIN, UMeeT LBeT-
HYI0 CTEKsIHHYIO Konby (pwc. 5).

Puc.5

B Takux cucTeMax MCMo/ib3yloTCA HACOCHbIe
arperaTtbl, CO34aloliMe OYeHb BbICOKOE AaB/ieHue
(puc. 6), noatomy B TPB-cucTemMax HeobxoamMa
ocobas TpybonpoBoaHas apMaTypa 1 CrIPUHKIEPbI.

NMPOTUBOMNOXXAPHASA 3ALLUTA U CUCTEMbI BE3SONMACHOCTU

TPB npvMeHAT 1M3-3a Manoro pacxoja BOAbl,
MVWHUMaNbHOTO yllepba NMyLLeCTBY MpU TYLEHUN,
LWIMPOKNX BO3MOXHOCTEN MO NMPUMEHEHMIO B BbICOT-
HbIX 34aHUAX, MeHbLUero pasmMepa Tpy6onpoBosoB
M naouasen TeXHUYECKMX MOMELLEHNN.

Ho Bce 3T0 B 06MeH Ha 3HauuTeNbHO 6onee
BbICOKYIO CTOMMOCTb.

Tenepb M3y4YnMM KOMMOHEHTbI CMPUHKAEPHOW
CUCTEMBI.

Kak pa6oraet cnpuHknepHas cuctema?

HanoMHUM, 4TO CrpWHK/IEpHas CUCTEMA OTHO-
CUTCA K @aBTOMATMYECKUM YCTAHOBKaM MoXapoTyLue-
Hua (ANT nam AYTT), T. e. oHa cpabaTbiBaeT 6e3 y4a-
CTVA YenoBeKa. BnpoyeM, Kak 1 ApeHyepHas cucTema.

A BOT NPOTUBOMOXAPHbI BOAONPOBOZ (Moxap-
Hble KpaHbl) paboTaeT TO/IbKO OT Py4HOro MmycKa
4e/NI0BEKOM, KaK 1 OTHETYLINTENN.

Knaccuduraums crcrTem noapoTyLleHns npu-
Be/leHa Ha puc. 7.

e A
Cuctembl NoXa poTyweHunA
. J
e aYa R
AsTOMaTU4ECKME
Py4yHble cuctemsl
CUCTEMDI
. J U J
e N\ A
OrHerywwuTenn MorkapHble CnpuHKnepHas [peHuyepHas
KpaHbl cuctema cuctema
. J U J
Puc. 7

PaccMOTPUM yNpOLLEHHYIO CXEMY CTIPUHK/Ep-
HOM cucTeMmsbl (puc. 8). B peanbHOCTM B Hell ele
MONHO BCAKMUX YCTPOWCTB, HO A4S MOHUMAHWA
MPUHLMMOB UX MOXKHO CMEJI0 OMYCTUTb.

B ccTeMe BCero YeTbipe OCHOBHbIX 3/1€MeHTa.

1. HacocHas cTaHuma noxapoTywenuna. OHa u
noAaeT BOAY ANA TYLIEHUA NOXKapa.

2. Xokein-Hacoc — HeboAblWOW BCMoMora-
TeNbHbIN HacoC, KOTOPbIM MOAAEpHKUBaeT AaB-
/leHVe BOAbl B CMCTEME (HaXOAALENCA B AEXKYp-
HOM peXuMe), KOTOpPOe MOXEeT CHWKaTbCA W3-3a
HEBO/bLINX YTEYEK UK NepenagoB TEMNEpaTypsl.

TOBOPAT, 4TO Ha3BaHMe MOW/O OT CXOACTBA —
MO/, He6o/Ibloe YCTPOMCTBO (KOKel) yyacTeyeT
B yNpaB/ieHUn 60/IbIMM MeXaHW3MOM (10wWwaabto).
Tak cebe aHanorus, KOHe4YHo.

Ha puc. 9 xopowo BUAHO, 4TO *oKei-Hacoc (1)
BBITIAAUT O4eHb CKPOMHO MO CPaBHEHUIO C OCHOB-
HbIM MOXapHbIM HACOCOM (2), BEAb PacXoz oKes
COCTaBAAET BCErO HECKO/bKO MPOLEHTOB OT pac-
X0/,@a OCHOBHOIO Hacoca.

CAHTEXHUKA © Ne 2 12025



NMPOTUBOMNMOXAPHA4A 3ALLUTA N CUCTEMbI BE3SOMNMACHOCTU

3. KnanaH CNpUHKAEpPHBIA — 3TO, NO CYyTH,
«TUAPaBANYECKUI BKAOYaTeNb HACOCOB».
3aMeTbTe, He INeKTPUYECKUN, @ UIMEHHO TnApaB-
NnYeckuii. PaboTaeT KaanaH no o4eHb MPOCTOMY
NpUHUUNY. BHYTpU Kopnyca HaxoauTca MeMm-
6paHa-KpbIlKa, CHU3Y Ha Hee AaBUT Hanop BoZbl
OT HacoCOB, a CBepXY — fjaB/IeHWNe 3anepToN Bbllle
KaanaHa BOAbl M CnelranbHON NoaAaBAMBaoLWEen
MPYXMWHbI.

Koraa cnpuHkiep nonaetcs, AaBaeHne BOAb
Haz MeMOpaHOI NnajaeT, OHa OTKPbIBAETCA U BOja
noJ AeicTBMeM HaCOCOB NOAAETCA K o4ary noxapa.

OAVH KnanaH ycTaHaB/IMBAETCA Ha OTAENbHOWM
BeTKe (KoTopas 06C/NyKUBAET O4HY 30HY), Ha KOTO-
poi pa3MelyaeTcA rpynna CrpuvHKIepoB.

4. W, cobCcTBEHHO, CaMU CMIPUHK/IEPbI.

Bosa mocTynaeT Kk Hacocam OT rOpOACKOro
BO/ZIOMPOBO/A WK M3 NOXapHoro pesepsyapa. Bo
BPeMA no)kapa oHa UAeT B 06x0/ cHeTHMKa.

OT BbICOKOW TeMnepaTypbl CNPUHKAEp aAona-
eTCA, CNPUHK/IEPHbIN KaanaH OTKPbIBAeTCA, OKel-
HacocC nbiTaeTcA CNpPaBUTLCA C NajeHneM jaBne-
HWA B TpybonNpoBoAax, eMy 3TO He yaeTca v Tora
BK/IlO4aeTCA OCHOBHOW Hacoc. CurHanmsaTtop
NOTOKa XWAKOCTW onpejesseT, 4To B Tpy6onpo-
BOZlaX €CTb /BWXKEHWe BOAbI, U MOAAET 3NeKTpu-
4YeCKWIN CUrHai B CUCTEMY OMOBELLeHUA, a TaKxKe
B MCMeTYepCKyto. BOT Tak BCe MpOCTO M NOTUYHO
(pwnc. 10).

CurHanmsartopsl
NOTOKa XNAKOCTU

Beog,
BOAOCHabXeHuA

—rty

Puc. 8 BozomepHbIit y3en

Puc. 9

A Tenepb 3a06nyXxaeHus

CnpUHKAEpPHYIO CUCTEMY BK/IIOYAEeT NoXap-
HaA cUrHaausauma?

XapakTepHas 4yepTa TPagWLMOHHOW CMpUH-
K/IepHOW CMCTeMbl — OHa CpabaTbiBaeT COBEPLUEHHO
He3aBMCMMO OT AATYMKOB MOXKAPHOW CUTHaNM3a-
UMW, BeAb aKTUBUPYIOT CUCTEMY TO/NbKO /IOMHYB-
e CPUHKIEPSI.

Mo3ToMy BMo/IHE MOXeT BblTb TaKoe, 4TO ecTb
3a/bIM/IeHNe, FPOMKO 3BYUYWUT CUCTEMA OMOBeLLEHNS,

3oHa Ne 3

KnanaHbl cnpuHKAepHble

HacocHas ctaHumA
NoXapoTyweHnAa

(B 06BbIYHOM MONOKEHUMN — 3aKPbITbI)

www.abok.ru
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LWar 2. B tpy6onposoae
Haj KnanaHom najaet
faBneHve

v 0

LWar 6. BnKeHMe BOAbI NPUBOAUT K

\ cpabaTbiBaHWIO cMrHaNM3aTopa
noToKa xuakoct. OT Hero
—
e nepefaeTca CUrHan B cUCTemy
OMOBELLEHWA 1 B UCNETHEPCKMiA
/ NYHKT

LWar 4. HaunHaet pabotatb
JKOKel-Hacoc, HO CPaBUTLCA He
MOXeT

I ald

K

30Ha Ne 3

LWar 1. BosropaHue u, Kak
CneacTeue, BCKPbITUE XOTA Bbl
OAHOrO crpuHKaepa B 30He Ne 3

LWar 3. CnpuHKAepHbIi KnanaH
30HbI N2 3 oTKpbIBaeTca

“—___ LWar 5. Bk/ito4atotes ocHoBHbIe
Hacocbl

Puc. 10 -

paboTaeT gbiMoysaneHne, ndTel nepectatoT pabo-
TaTb, HO MPU 3TOM MOXapoTylleHVe He paboTaerT,
T. K. TeMrepaTypa B MOMeLLeHN He 0CTUI1a YPOBHS,
MNPV KOTOPOWA cpabaTbiBaeT XOTA 6bl OAWNH CNPUHKAEP.

Y10 6yaeT, ecam pasbuTb CNpUHKAEp CAy-
YaitHo?

B 34aHMAX, OCHALLeHHbIX O6bIYHBIMU CMPUH-
KNEPHbIMW CHCTeMaMu (KOTOPYHK Mbl OMnucanu
BblLLE), BHE 3aBMCUMOCTU OT Ccrnocoba pasbtmeaHus
crnpuHKkaepa (noxap uan 6an0BCTBO) MOXapHbIe
HaCOChl BK/ItOYATCA.

Mpugetca gatb npumeyanue. CyliecTByeT 0Co-
6bI11 TUN CNPUHKNEPHOW CUCTEMBI, KoTOopas cpaba-
ThIBaeT MPU ABYX YC/0BUAX: BCKPLITUM CPUHKEPa
M MONYYEHUU CUTHANOB OT AATHYMKOB MOXapHOW
curHanusauuun. Takas cucteMa NpUMeHseTCA B 34a-
HUAX, rae cayvaiHoe cpabaTbiBaHWe obxoanTCA
C/IVILLIKOM 0pOTO.

Mocne Hayana paboTbl HACOCOB OCTaNbHbIE
CNpUHKAEpbl TOXe fionatTca?

B 60eBMKax UMEHHO TaK W MPOUCXOANT: repoit
CTpenfeT No O4HOMY CMPUHK/EPY, @ NOTOM OZMH 3a
APYTMM HauMHAIOT /10NaTbCsA OCTa/IbHbIE, 3a/11Bas BCe
BOKPYT. Ho 370 He Tak. Konbbl CpUHKAEpOB He pas-
PYLUAOTCA OT paboTbl HACOCOB, MO3TOMY, MOKa NOXap
(nnm repoit) dusMyeCcKM He paspywaT OCTasbHbIE
CMIPUHK/IEPI, Yepe3 HWX BoAa MOCTYNaTk He Byaer.

Mocne paboTbl CNPUHK/AEPHOM CUCTEMBI NPU-
AeTCA AeNaTb PEMOHT BO BCEM 34aHNNU?

CnpUHKepHan cucTeMa — 3T0 JOBOJIbHO LWaAs-
Wit cnoco6 TylweHus. BoT cTaTUCTUKa U3 OAHOTO
MHXeHepHOro 6/10ra «...90 % noxapos (Tywmancy)
A0 NPUBLITUSA MOXapHON 6puragsl... u (Npu 3Tom)
6b1/11 334€NCTBOBaHbI TOILKO NATH CIPUHKAEPOBY.

Ywep6 ot paboTbl NOXKapHON KOMaHZbl, KOTO-
pas 3anMBaeT BOJOW BCe BOKPYr W npeBpaljaeT
3saHve B 6acceliH, HeCpaBHUMO Bbile, YeM MNpU
MCMO/Ib30BaHUM CPUHKNEPHON CUCTEMBI.

MaTpy6ku Ha dpacase NnpeHa3HaYeHbl, YTOGLI
NOAK/NIOYNTL NOXKAPHYIO MaWMUHY K UCTOYHUKY
BOAbI B 34aHUN?

Boobuie He Tak.

lMoxapHas MallMHa — 3TO aBTOHOMHasA Hacoc-
HaA CTaHUWA noxapoTylleHus, paboTatlas oT
ABUraTensa BHyTPEHHero cropaHus.

OHa «He BblKa4MBaeT» BOAY W3 34aHus, @, HAO-
6opoT, nogaeT ee u co3zaet HeobxoanMoe faBsJe-
HWe B CUCTeMe NOXapOoTYLIEeHUA 34aHNA.

To ecTb noxkapHasa MallMHa 3aMeHsAeT coboit
BHYTPEHHIOIO HACOCHYIO CTaHLMI0, €CAM Ta BbllAA
13 CTPOA WM Ha Hel Nponaso nNuTaHue.

daKTnYeckn noxapHas MalinMHa — 3TO pe3eps-
Has HacoCHasA CTaHLMA Ha Konecax. A UCTOYHMKOM

BOAbl ANA ﬂO)‘KaPHOl‘/’I MalWHbI ABAAKTCA YINYHbIE
rMApaHThI.

20

CAHTEXHUKA o Ne 2 ‘2025



