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3- @:; ObOPYOOBAHUE OJ1d CUCTEM
MO oTONNEHMA U BOOOCHABXEHWA



TR POBEH - OIHH U3 BEAYVIIKKX POCCHHACKMX NPOM3BOAMUTENEH
H HALEHHbIM NOCTABIWIMK BEHTHNALMOHHOIO OBOPYAOBAHKA.

B dCCOpPTUMEHTE NnpeacTtaB/ieHbl BCE 3J1IEMEHTbI CUCTEM BEHTUNALUN - OT
BEHTUNALUMOHHbIX YCTaHOBOK M XOJ1I0O4UJIbHOTO O60pyﬂOBaHVIF| A0 pacxXoAHbIX
MaTepranoB AnAa oCyLlecTB/IEHA MOHTa<a.

Mbl perynapHo yyacTByem B Crielnann3npoBaHHbIX MepPOnpUATUAX, aKTUBHO A
pacwmpaAem acCoOPTUMEHTHYIO IMHENKY U pa3BMBaeM HOBOE HarpaBieHue:
Mo
5@@5 ObOPYOOBAHWE ONA CNCTEM
S ~~ ~~>  OTOMJEHWNA N BOOOCHABXEHWA )

MaBHas 3apjaya CcUCTeMbl OTOMJIEHUS U BOAOCHAGXeHnA - co3fatb QYHKLMO-
HaNlbHYO, SKOHOMUYHYIO 1 6e3onacHyl cuctemy, Kotopasa byaeT 3pPeKTUBHO U
CTabunbHO paboTaTb Ha MPOTAXKEHNMN BCErO CPOKa CNyKObl. [10f00OHbIE MHXEHEPHbIe CeTU
ABNATCA HEOTbEMIEMOW COCTABNAIOLLEN COBPEMEHHOIO 3AaHMA. [11a BO3MOXHOCTM UX
00yCTPONCTBA, KAUECTBEHHOM PaboTbl, 1 B COOTBETCTBUM C YYETOM ONpeaenéHHbIX HOPM
N TpeboBaHN NPUMEHAETCA CNeLmann3npoBaHHoe obopyaoBaHue.

CneuunanucTbl KOMNaHMN NOMOrYT B pelueHu 3aaaY no 3¢pdpekTnBHOM
opraHvsauuun v ynpasieHnIo CUCTeMaMu OTOMNJIEHUA U BOAOCHa6XeHusA

MpoBeneHne ayanTa, onTuMu3aumsa, nogbop obopynoBaHUA ©
KOMMNEKTYHOLUX.

Pa3paboTka 3D cxemMbl 060pyAOBaHMA KOHCTPYKTOPCKMM OTLENOM,
Ha OCHOBaHMM NpPefOCTaBNEHHOW MHPOPMaLUM O MOMELLEHUN U
npoekKTe.

MNoarotoBka HeOOXOAUMON JOKYMEHTaLMUN 1 NacnopToB obopyaoBa-
HMA NO pOPMaM KOHTPONMPYHIOLLMX OPraHOB.

MpoBeneHne NcnbITaHW B COOCTBEHHOM NabopaTopun.
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NMPEMMYLLECTBA PABOTDI G I'K POBER

Ona 3aKkasuymka

v Paspa6oTka BTl noa KOHKpeTHble HYKAbl
v HapexHaa KOHCTpyKuMA
v/ MpocToe o6cnyxunBanmne

\/ CHMXeHune JHeprosartTpart

v CoKpalieHne CpoKOB NPOEKTNPOBaHNA

v/ TexHnueckas noapaep)KKa Ha Bcex sTanax

NPOeKTUPOBaHMS
Ona MOHTa)XHMKa
@’ v/ BbiCTpbIit MOHTaX
ot
€ v/ TIpUHLMN «<KOHCTPYKTOpa»

v MpuHUMN «OAHOro OKHa»



BJIOYHbIE TEMNOBbIE MYHKTbI 'K POBEH cob6upatotca Ha ocHoBe
060pyaoBaHMA N3BECTHbIX NPOM3BOAUTENEN, @ PACUYET N cOOPKa BbINMOMHAOTCA
KBaNnMOLUNPOBAHHbIMU CReumanmucTaMn. 3T0 OT/INYHOE KayecTBO MO BbIrOQHOM
LeHe 1 Nyywmnn Bolbop ANA Tex, KOMY Ba)XHbl CKOPOCTb MPOEKTMPOBaHMA,

SKOHOMUMA nNnowaan n CPoOKM NoCTaBKN.
Paspab6oTka

E
{ TEXHNYEeCKOro peweHumns

AnAa rpamoTHoro npoektupoBaHua BTIN Heobxo-
AUMO yuyecTb: MapameTpbl TENJIOBON CeTU ”
cucteM TennonoTpebneHna, KoHGUrypauuto
nomelyeHna, TpeboBaHNA HOPMATUBHbLIX AOKY-
MEHTOB M TennocHabXXalwWwmnx opraHn3saynn.
Kpome Toro, BTl ponxeH 6biTb CNPOEKTUPOBaH
No NPUHUMNY «HeOOXOAUMO 1 JOCTAaTOYHO», YTO
NO3BOMINT COKPATUTb KanuTasibHble 3aTpaTtbl 1
3KCnyaTauoOHHble pacxofpbl.

Bepem Ha ceba Bce CnoXHble 3Tanbl: NPUHLUNN-
anbHyl cxemy, cneundukaumo, nogbéop obopy-
[OBaHMA, pPacyéT TennoobmeHHNKOB, noabop
HAaCOCOB, TMAPaBINYECKUNA pacyeT CUCTEMDI,
NPOBEPKY Ha KaBnTaLUIo.

OnepaTBHO N Ka4yeCTBEHHO MOATOTOBUM
TeXHUKO-KOMMepuyecKoe npepnoxeHue, B
TeuyeHue 3-5 gHen.

—n=/ lMpounsBoacTBO

Haxogutca B r. PoctoB-Ha-[JoHy. 3aBoA OCHalleH
COBPEMEHHbIM BbICOKOTEXHONOMMYHbIM 060pYyA0-
BaHMEM.

Ocoboe BHUMaHUE yaensaeTcsa TeCTUPOBaAHUIO U
BbIXOQHOMY KOHTpOJt0. Bbl nonyuyaete ob6opyno-
BaHWe, npolleliee NPOBEpPKy 1 ONMPECCOBKY Ha
NPOV3BOACTBE.

BTN 'K POBEH — 310 n3penue 100% 3aBopa-
CKOMrotoBHocTM!

ooo
CpoKun nsrorosneHna

bnaropapa cobctBeHHoMy npoussoactsy BTN
6yAeTroToB B KpaTuanwme CpoKu.

% Komnnekr

nocTaBKu

BTN I'K POBEH noctaBnatotca Kak B cOOpaHHOM
BMAE — MONHOCTbIO FrOTOBasA 3aBOACKaN

KOHCTPYKUMA, Tak U B pa3obpaHHOM — B Buae
oTAenbHbIX Mopynen, 6N10KOB 1 Y3/10B, B TOM
yucne c pasbopHon pamoin. Bcé 3aBucnut ot
WHONBUAYANbHbIX YCNOBUA MNOCTaBKN — Mbl
caenaemTak, Kak yao6Ho Bam.

BmecTe ¢ TennoBbIM MYHKTOM Bbl Mofny4yaete
NOMIHbIA MakeT HeOb6XoAMMbIX JOKYMEHTOB:
nacnopt Ha BTT n wkad ynpaBneHua, NHCTPYK-
LU0 MO dKCMlyaTauum, cxembl, cneymdukaumm v
cepTndunKaTbl.

Takol noaxof 3HauuUTeNbHO ynpoujaet pabory
No COrnacoBaHUIO C COOTBETCTBYHOLWMNMMN
WHCTAaHLMNAMUN N DKOHOMUT BpeMA.

Bce cnoxHble paboTbl, Takme KaK 3/1IeKTPUKaA,
aBTOMaTmsauma, onpeccoBka u 80% cBapkn —
y>Ke BbINMOJSIHEHbI HA NPON3BOACTBeE.

MonTtax BTII FTKPOBEH — 3T0 nerko!

QE
— CToOMmMOCTb

MHpuBuayanbHbIn pacyéT nop KaKAbli
06DbeKT.

BTN cobupatoT n3 obopyaoBaHNA BegyLmnx
O6peHaoB, UTO NO3BOJIAET COXPAHATb KaueCcTBO Ha
YpOBHe eBponenckmx ngenun. Npmn stom ctou-
MOCTb HM)KE aHanoroB, 3@ CYET 3KCKIIO3UBHbIX
BXO/HbIX LIEH Ha TEMNTO0OOMEHHMKN NPON3BOACTBA
FKPOBEH.

EJ rapautus
Ha o6opynoBaHue mapku 'K POBEH npepocTas-
nAeTcA 2ropa rapaHTUHOrO 06cnyKnBaHua.




Cpean LLMPOKOro acCOPTMMEHTA NPOAYKLUN NpeAcTaB/ieHa InHelKa
o6opyaoBaHusA ANA CUCTEM OTOMJIEHNA N BOJOCHa6XXeHnA:

BNoYHbLIX XonoaAvnbHbIU NYHKT (BXM)

JTo Komnnekc obopyaoBaHMA, obecneumBalOWNn NPUCOEANHEHNE K CMCTEMAM
BEHTUNALNK, YIPABNEHNE pexnmamm paboTbl n pacnpegeneHne XonogoHOCHTeNA B
CUCTEMAX XONOA0CHAOXKEHMA B 34aHNAX Pa3IMYHOro TUna.

BXI nogknioyaeTca K cucteme BEHTUNALMUMN N NpeAHa3HauYeH Ansa:

* MNopnep»kaHna 3ajaHHON TeMNepaTypbl U BAAXXHOCTU B MOMELLEHUAX, FAe XPAaHATCA nnn obpaba-
TbIBAIOTCA CKOPOMOPTALWMECA NPOAYKTHI.

* ObecneyeHna onNnTUManbHbIX yCJ'IOBI/IVI ana pa6OTbI XonognnbHbIXYCTaHOBOK U o6opyq03aH|/|ﬂ.

* CHUXKeHUsA prcKa 06pa3oBaHNA KOHAEHCATA, YTO 3aLuMLiaeT 060pynoBaHMe OT NOBPEXAEHUN U
NpoANEeBaeT ero CPOK Cy6bl.

* YBNaXXHEHNA Un ocyuweHnAa Bo3ayxa, €CJZin 3TO HeO6XOﬂI/IMO ONA KOHKPETHbIX TUMOB XPaHALNX-
CANPOAYKTOB.

Takum o6pasom, BXIM nrpaeT BaxkHylO posib B CUCTEME XPAHEHUS 1 MepepaboTKy MpPoayKTOoB,
obecneurBasi Nx 6€30MacHOCTb U Ka4eCTBO.

bnouHbiv Tennosou NyHKT (bTH/HUTN)

3T0 KoMMJIeKCHoe 060pyAOBaHNE, MpeAHa3HaYeHHOe AnA NOArOTOBKM 1 pacnpege-
NEeHWs TeNna B CUCTEMAX OTOMJIEHUSA, FOPAYEro BOJOCHAOKEHWNA N TEXHONTOTNMYECKIMX
npoueccoB. BT MoXeT ObITb MCNOJIb30BaH KakK B KWJbIX, TaK 1 B MPOW3BOACTBEHHbIX
nomMeLleHnax.

OcHoBHble PpyHKUMN:

* HarpeB Boapbl. [loagrotoBka ropsyei Boabl AnA OTOMN/IEHUA NOMELEHNA Ui obecneveHna rops-
yero BOJIOCHaAOXeHUA.

° Pel’yJ'IFILI,l/IFI TeMMNepPaTypbl. I'Ion,u,epmaHme 3aaHHON Temnepatypbl TEMNTOHOCUTENA C MOMOLbIO
dBTOMATN3NPOBAHHbLIX CUCTEM YNPaABNEHUA.

* PacueT TennioBbix Harpy3ok. ONTumm3aumns pacxoga sHeprum n 6onee appekTnBHOE pacnpese-
NeHue Tenna B cucTeme.

BT nmeeT KOMNAKTHbIE pa3Mepbl 1 MOAYNbHYIO CTPYKTYPY, YTO OOneryaert ero TpaHCNOPTUPOBKY
N YCTaHOBKY. B 3aBUCMMOCTM OT Ha3HauyeHus, 610UYHble TENOBbIE MYHKTbl MOTYT ObITb OCHALLEHDI
LAONONHUTENbHBIM 060PYAOBaHMEM, TaKMM KaK HACcOCbI, TENTIO0OOMEHHMKN, CUCTEMbI aBTOMAaTK3a-
LN M ynpaBneHus.



V3en seoaa-yuetra bTN 'k POBEH

IT0 3nemeHT 6I04HOro TENJIOBOrO MYHKTA, NPeAHa3HAYeHHbIN ANA:

- BBOAA TPyOONpPOBOAOB CUCTEMbI TEMIOCHAOXKEHNA B 3JaHNE U COOPYXKEHNE;

* OUYNCTKM TENJIOHOCUTENS;

« yyeTa NocTynarLen TensioBom SHepruy;

« COMNMAcoBaHMA MMAPABANYECKNX PEXNMOB (NPY HANUYNN PErYNATOPOB AaBNEHUA).




y3en ropauero BOAOCHa0KeHua
bTN 'K POBEH

OnemeHT 67104HOro TeNI0BOroO NYHKTA, NpegHa3HaYeHHbIN AnA:

« Harpesa/nogaepaHuna 3aflaHHoON TeMnepaTypbl BOAONPOBOAHOW BOAbI B COOTBE-
TCTBUW C MPOEKTHO-HOPMATUBHOW OKYMEeHTaLen;

- obecneyeHnA NOCTOAHHOW LMPKYIALNM B CUCTEME FOPAYEro BOAOCHAOXKEHUSA, UTO
No3BOSIAET NoAAepPKMBaTb 3aaHHYI0 COrMacHO CAHNUTAPHbIM HOPMaM Temnepary-
Py 1 CNOCOBCTBYET IKOHOMUN AEHEXHbIX CPeACTB NoTpebuTtenen;

* 3aLLMTbl OT HELUTATHbIX/aBapUNHbIX PEXKMMOB;

* pasgeneHuna rperoLero v HarpeBaemoro KOHTYpOB;

* COMNacoBaHWUA rMApPaBANYECKNX PEXNMOB (MPY HaNnMunMm perynatopoB AaBNeHUA);

* TEPMUYECKON Ae3NHPEKLNN CNCTEMDI.




Y3en cucTeMbl OTONNEHNA/BEHTUNALMN
bTN I'k POBEH

nemeHT 6/104YHOro TEMOBOro MyHKTa, MpeAHa3HAYEeHHbIN ANs:
* MPUrOTOBNEHNA TEMNOHOCUTENA B COOTBETCTBUM C TeMMepaTypHbIM rpadrkom

NPOEKTHOW AOKYMEHTauuu, YYMTbIBaOWMUM TemnepaTypy Hapy>KHOro BO3gyxa
(«morogo3aBrcMOe» PerynnpoBaHne);

obecneyeHus LUMNPRYyNAUNN TEMITOHOCUTENA BO BHYTPEHHUX KOHTYPaX CUCTEMDI
oTorJieHus;

* 3aLUNTbI CUCTEMbI OT HELUTATHbIX/aBa pI/IIthIX PEXNMOB,

cornacoBaHNA rMapaBInNvYeCKNX peXXMMOB NP HaNMNM4Ynn perynaTtopoB AaBJ1IEHNSA;

pa3feneHunA rpetoLlero v HarpeBaemMoro KOHTYpPOB (MpuY HE3aBNCUMOW CXemMe
NOAK/OUEHUSA).




PacnpeaenvuTenbHbIN KONNEKTOP
B ON10UHOM TENNOBOM NYHKTE

MpepHa3HayeH Ana NpucoeanHeEHUA K Y311y OTOMIeHUA (BEHTUAALMM, FopsaYero
BOAOCHa6XKeHWA) HECKONIbKMX CUCTEM U YBA3KM UX FTNAPABANYECKMX PEXNMOB.

OTO NO3BOJIAET OPraHM30BaTb HE3aBUCKMMOE TenIoCcHabXeHne o6beKTa, obecne-
ynBaa KoMPopT 1 6e30MacHOCTb.

KonnekTop BKOYaeT B ce6s1 3aMOpHY0 apMaTypy, 6anaHCMPOBOYHbIE KilanaHbl 1
KOHTPO/bHO-U3MepuTesibHble NPUbopbl. KonmyectBo NprcoeanHeHnin n Nx nops-
AOK, ANaMETP KOJNIEKTOPA U OTBOASLLMX TPYOONPOBOAOB ONpPeaAenaoTCA MPOEeKTOM.




BoaoHanopHada HacocHaa cTaHuu4 (BHC)

Ob6ecneynBaeT aBTOHOMHOE BO,U,OCHa6>KEHI/|e YaCTHbIX AOMOB, Aau, KOTTe,El)KGIZ n
Apyrux O6'beKTOB, BONN3K KOTOPbIXE€CTb NCTOYHUK BOAbl —KOJ10AEL U1 CKBa*KUHa.

BHC npepHa3HauyeHa gns nogaepkaHma HeobxoaMmMoro faBneHuns 1 obecneyeHns LeHTpanuns3o-
BAHHOTO BOJOCHAOXeHUA B HACENEHHbIX NMYHKTaX, MPOMbILLIEHHbIX 06beKTax U CENbCKOM X034-
ncrTBe.

OCHOBHOW 3afja4e BOAOHANOPHOWN CTaHUNN ABNAETCA NOAbEM BO/bl 3 UCTOYHMKOB BOAOCHAbXe-
HUA (peKn, BOOOXPAHUNMLLA, CKBaXXUHbI) N ee pacrnpepeneHne no cucteme BOAONMPOBOAOB.

No:xkanHaa HacocHaa ctanuma (MHG)

3To cucTeMa creumanbHOro OCHALeHUs, MNpeAHa3HayeHHasa ana obecneyeHus
BOAOCHabXeHMA B ciiydyae noxkapa. Cnykut ana nepekaymBaHma Boabl N3 UCTOUYHN-
KOB (TaKMX Kak BOJOEMbl, BOAOMNPOBOAbI U pe3epBYyapbl) K MECTY TYLLIEHUs MoXKapa.

OcHoBHble PpyHKLUMN:

* MNopnepaHne HeobxoaMMOro faBeHnA U 06bema BoAbl A1 MOXKAPOTYLLEHNA.

* ObecneyeHne OGbICTPON NOAAYUM BOAbI K NOXKAPHbBIM pyKaBaMm 1 CICTEMaM BOAAHOIO pacnblieHuA.
* PaboTa BaBTOMaTUYECKOM PEXUME UV NOJA YNPaBIEHNEM NMOXKaPHbIX CIYKO6.

MHC vrpaeT Kno4YeByto Posib B CMCTEMaX NoXKapHoW 6e3onacHocTn, obecneunBas 3ddeKTUBHOE U
onepaTmBHoe pearnpoBaHme Ha YC.



fnapomoAaynb

3TO HACOCHaAaA CTaHUMA, npegHa3Ha4Y€eHHaA
anAa obecneveHusn pacxoga TErJio- Un
XosogoHoCcnuTenAa B 3aMKHyTOIh caicTteme

Mmapomoaynb npeactaBnaeT co60M MOAYNbHYK HaCOCHYI0 YCTaHOBKY 3aBOACKOWN FOTOBHOCTH, KOTO-
pad obecneumBaeT UUPKyNALMO Tpebyemoro KonmyecTBa XUgKoctu ( Xonodo unm TenioHoCUTenNs) B
3aMKHYTOM KOHTYpe CUCTEM XONIOAO0 U TEMJIOCHAbXeHMA, @ MMEHHO B TaKMX CUCTEMaX Kak: «uunnep-
baHKoN», «unnnep-BeHTUNALMOHHAA YCTaHOBKA» U MPOYMX LIEHTPANN30BaHHbIX CICTEMAX OTOMJIEHMA U
XonofocHabxeHusA. B KauecTBe TPaHCMOPTHOW Cpefbl UCMONb3yeTcA BOAA, PACcTBOPbI NPOMUIEH U
3TUNeH rmukona o 50% ( B ocobbix cnyyasnx go 60%). lmapomopynu cepum HSR npumeHsAoTcA Kak ana
coBmecTHoM paboTbl c unnnepamm POBEH cepun ARC, WRC 1 aHanornyHbimm.

Bce rugpomopynn ocHalleHbl MHOTOQYHKLMOHaNbHbIM WKapoM yrnpaBneHus, KOTopbii obnagaet
MHOXEeCTBOM Kak 6a30BbIX Tak U fononHuTenbHbix ¢yHKUMA. OCHOBHOWM 3afjaven WKada ABnAeTcA
ynpaBneHve, ANarHocTrka, gucnetyepusayus. Lkad ynpasneHua rugpomogynem POBEH ¢ nomouybio
[ATYMKOB aBneHVA onpeaensaeT B KaKOM KONIMYeCTBe 1 C KakKUM AaBneHrem TpebyeTca LMpKynMpoBaTb
TY WM VHYIO KUOKOCTb, @ TakXe WKadp ynpaBneHWA OCHALLEeH MYNbTMYACTOTHLIM pPerynnpoBaHuemM
paboTbl HACOCOB, YTO MO3BOJIAET MJIAHOMEPHO 1 TOYHO PEryNNPOBaTb CKOPOCTb PAabOTbl HACOCHOTO
obopynoBaHuA.

BblweHa3BaHHble pyHKLUUN obecneunBaeT becnepeboriHyto paboTy BCel CUCTEMBI, @ TaKXKe ee OTKJIHo-
yeHue nNpu cpabaTbiBaHNUM aBAPUNHOWN CUrHaNM3aLMKy B CJlyyae HEXBATKM TEMOHOCUTENA MW Nepena-
[I0B aBNEeHNA B CETU.

CraHpapTHbIN MogenbHbIN pag rugpomoaynein cepun HSR Bkniovaer B ce6s 23 Tunopasmepa.

KoHcTpyKuma rugpomoaynen npegycmaTpuBaeT KOHOUIypauuio, B KOTOPYHO BXOAAT LIEHTPOOEXHble
HACOCbl C PA3INYHbIMU TMAPABINYECKNMUN XapaKTePUCTUKAMIW, aKKYMYNMpYyoLWwmne 1 paclumpuTesbHble
6akn Heobxoanmoro obbema, LWyMO-TEMNON30NMPOBaHHbIE KOPMYCa YIIMYHOIO NCMOMHEHNSA, @ TaKXe
Apyrvie onuumn And CoBMeCTHOM paboTbl CXONOAMAbHBIMUA MaLMHAMMN.

Mmapomoaynu POBEH cepun HSR npegycmaTtpurBatoT yCTaHOBKY OT OAHOMO 0 YeTblpex LeHTpobex-
HbIX HACOCOB YCTaHOBJIEHHOW 3/1eKTpUYeckon MowHocTbio oT 0,55 go 150,0 KBT. CraHgapTHbIM NpuHLMN
paboTbl HacoCoB: «1 pabounii+ 1 pe3epBHbIn».

Tpebyemasa mogenb rmgpoMoayIs, a TakxKe TUM UCNONTHEHNA, TOAOUPAETCA B COOTBETCTBUN C YKa3aH-
HbIM PAcXO4OM 1 HAMOPOM B CETU No TpeboBaHWMIO 3aKa3uuka. [Nlo ymonyaHuio rugpomoaynu POBEH
cepun HSR npegHa3sHauyeHbl AnA YCTaAHOBKW B NOMELLEHUN U UMEIOT cTeneHb 3awuTbl IP54. BoamoxkHO
n3rotosneHue rugpomoayna POBEH cepnun HSR B ynMuHOM ncnonHeHn Co cTeneHblo 3alnTbl IP64.

Becb MmogenbHbIn pag rugpomopyneii POBEH cepnn HSR cepTnduuympoBaH B COOTBETCTBMM C €BPa3UIA-
ckumm ctaHpgapTtamu EAC.



4 )

Mpeunmywecrsa rmuppomoaynen cepumn POBEH-HSR:

* MaKcumanbHO TOYHaA perynmpoBka pa6OTbI HAaCOCHOro o6opyp,OBava C noOMOLbtO TPAHCMAT-
TEePOB OaB1IEHNA N YAaCTOTHbIX npeo6pa3OBaTene|71.

« Boicokasa sHeprosdpdeKkTMBHOCTL - Kaxkabii rmgpomogynb POBEH cepun HSR komnnektyetca
BbICOKO3(PEKTUBHBIMU HACOCaMU, UMEIOLLMMM KNacC He Hupke |E2.

* lHpMBMayanbHbIN NOAX0A K KaxkAoMy 0ObeKTy 1 nsrotosneHue 3[1 mogenu pasmeLleHmsa nsae-
NNA HENOCPELCTBEHHO ANA Balero o6beKkTa, YTo NO3BOSIUT MAaKCMMalbHO yA06HO pa3obparb,
BHeCTN, cobpaTb 1 06BA3aTb U3eNne K CUCTEME.

« MHoropyHKUMoHanbHbI 1 NpocTtoi LLIY, koTopbiil 6yaeT NOHSATEH 1 NPOCT B MCMNONb30BaHWM ANA
NGOV SKCNTyaTHPYHoLLe OpraHM3aLmm C 06O CTeNeHbIO KBanMduKaLuu.

o HapgexHas KOHCTPYKUMA - Kaxkaoe nsgenne npoxoant TWaTeNbHbIN KOHTPOJ1b KavecTBa 1 Npo-
BEPKY NoA AaBNeHMEM Ha NCnblTaT€JIbHOM y4aCTKe Npon3BOACTBA.

- /

JIVHEMKA r’MaPOMOLYJIEV POBEH

1. lTmpgpomoaynb C N1aBHbIM MYCKOM HAaCOCOB
(6e3 pacwumputenbHoro 6aka)

Mpenmyuwecrsa:
« [naBHbIN HabOP YaCTOTbl BpaLleHWA 6e3 PbIBKOB MPY BKIIIOUYEHWN.
« CrabunbHasA paboTa cnctemol.

2. lmapomopgynb ¢ MyIbTUYACTOTHbIM peryivmpoBaHnem
M paclumpuTenbHbiM 6aKkom

Mpenmyuwecrsa:

« PaboTa Ha NOCTOAHHOW XapaKTePUCTUKE.

- [Nloppep»aHve NOCTOAHHOrO AaBIeHNA N pacxopaa.

« ObecneyeHue 3alaHHON TemnepaTypbl.

MpumeHAeTCA B CUCTEMAX XONOAHOCHAOXeHNA AnA CTabunbHOro faBneHnA Npu N3MEHeHNN pacxoga.

3. rlnnpomop,ynb C MyJIbTUYACTOTHDbIM peryinposaHnem um
MaKCMaJIbHbIMN BO3SMOXHOCTAMW KOHTPONA N AncnetTyepusaumn

MpemunanbHas Bepcus € BbICOKOW GpYHKLMOHANIbHOCTBIO YNPaBeHVA U AUCneTyepusaumm, ngeanbHa
LN CJTIOXKHBIX CUCTEM.

JlaHHaA NMHeWKa rugpomoayne NPUMeHSETCA B LLEHTPANIM30BaHHbIX XONOAMNbHbIX LIEHTPaX MapKu
POBEH, kKoTopble TpebytoT MakCcMMaibHO TOYHOIO KOHTPOJIA pacxoda 1 Harnopa xonogoHocutens. EcTb
BO3MOXHOCTb NMOAK/MOUYEHMSA 1 UCMOMNb30BaHUSA B OOLLMX CMCTEMAX AUCNETYEPU3aALMM, @ TAKXKe yaaleH-
HOrO ynpaBfieHnA No 6ecnpoBOAHbIM KaHanam nepeaayun nHGopmaunn.



NNacTUHYATLIN
Tennoo6mMmeHHUK PFR

COCTOUT U3 MNMaKeTa MacTH, CTAHYTOro Mmexay
OFIOpHOIZ 7 ﬂpVI)KI/IMHOf/] nanTamm, C NOMOLLbIO
Lnmnek, 4o paCcy4eTHOro pasmepa.

MoBepXxHOCTb TennoobMeHa B TennoobmMeHHNKe ob6pa3oBaHa Habopom roppurpoBaHHbIX
MeTa/INYeCcKX MAacThH, Ha KOTOPbIX Ans obecneyeHnss repMeTUYHOCTU, YCTaHOBIEHbI Pe3VHOBbIe
ynaoTHeHUA. MNnacTuHbl B TeN006MeHHOM annapaTe yCTaHaBMBalOTCA TakMM 00pa3om, YTo Kaxzaan
nocnegyiouwan pasBepHyta Ha 180, Tak popMMpPyOTCA KaHanbl, NO KOTOPbIM ABUXKYTCA CpeAbl.
[epMeTMUYHOCTb COBPaHHOrO TENIOOOMEHHOrO annapaTta NO3BOIAET UCMONb30BaTb MX NPV AaBEHUN
oT66ap o 256ap.

MpuvHUMN pa6oTbl

MpuHUMN paboTbl NNAaCTUHYATOro TeMNI00O6MEHHOrO annapaTa OCHOBaH Ha Nepeaaye Tennia Mexay
CMEXHbIMU MAAaCTUHAMMN.

XonogHana n ropAavan cpefbl NOCTYNatoT B TEMNN00OMEHHbIV annaparT, He CMELINBAACH APYT C APYTOM.
[ BUKEHME XNAKOCTEN B TENTOOOMEHHOM annapaTte OCYLeCcTBASETCSA, Kak NPaBuio, Apyr HaBCTpeuy
apyry. Takum obpasom npoucxoauT npouecc TennoobmeHa. Kakgas M3 CTOPOH M30nMpPOBaHa
YMJOTHUTESIbHOW MPOKAAKON, YTO NMO3BOMIAET UCK/IOUYNTL CMeLLMBaHKe cpea. B cnyyae HapyweHus
repMeTUYHOCTM YMIIOTHUTENbHOW MPOKMAAKN, yTeuka HapyXy MOXeT ObiTb BM3yanusnpoBaHa
ycTpaHeHa. ObecneyeHnsa repMeTMYHOCTU Npu pabote TennoOOMEHHOro annapaTa AOCTMraeTcs
CTATMBaAHMEM MaKeTa MMacTMH A0 PacUYeTHOro pasmepa. TakXkKe, CTAXKHblE LWMNUIbKU NO3BONAT
onepaTvBHO NPOBOAUTbL Pa3bopKy n cOOPKy TenoobMeHHOro annapara, TeM caMbiM obecneumnBas
LAOCTYN KO BCEN TENTO0OMEHHON MOBEPXHOCTMU.

4 )

Mpenmyuiecrsa:

B Kaxxgom pa36opHOM NAcTMHYAaTOM TENSI00OMEHHOM annapaTe eCTb BO3MOXXHOCTb MU3MEHEHUNSA
MOLLHOCTV TeNI006MEHHOTrO annapata, NyTeM U3MeHEHUA KONMYECTBa NNACTUH;

» bnarogaps CBOVMM KOHCTPYKTMBHbIM OCOOGEHHOCTAM, TEMNOOOMEHHble anmnapaTtbl UMET B
HeCKOJIbKO pas3 Bbille KO3 PULIMEHTbI TENIONEPEAAUM, YEM Y KOXKYXOTPYOHbIX annapaTos;

* MnacTnHYaTble TeNNOOOMEHHVKM 6olee KOMMNAKTHbI (MoLWaAb NPU MOHTaXe, O6CTYXXMBAHMN 1
pemoHTe B 3-5 pa3 MeHbLLUE, YeM Y KOXKYXOTPYOHbIX);

* 3aTpaTbl HA MOHTaXHble PaboTbl HVXKe 3a cyeT 6onee KOMMAKTHOW KOHCTPYKLUK;

* Bo3aMOXHOCTb 06CnyKMBaHWA 1 peMOHTa TenjoobMeHHNKa 6narogapa pa3bopHOM KOHCTPYK-
LUK, N NErKOTO OCTYNA K MOBEPXHOCTU NyTeM pa3bopKu;

* PaboTbl No pa3bopke 1 cbopke MOryT 6biTb BbIMOSIHEHbI OA4HVM YEJIOBEKOM.




YcTponcTBO TenN006MeHHMKa:

BepxHaa Hanpasnawwan

[MakeT nnacTuH

MpwxnmHas
nnuTa

OnopHas nanTta - SCMINAAIANAOIE |
D NG
i LUI'IVIﬂbKVl

HuxHaa
HanpaenAwLan

Xa PaKTepPUCTNKN NN1IaCTUH

MnactuHbl n3rotaenueatoTca TonwmHom 0,5 go 1,0 MM 13 KOPPO3MOHHOCTOMKOrO MaTepuana: Ctanu
AISI 316 no 3anpocy AlSI 304, SMO, Hastelloy (*kaponpouHble cnnaBbl HA OCHOBE HUKENA), TUTaH U Ap.
MaTtepuan nnacTrHbl BbIGMpaeTca nc-xoaa n3 chepbl NPUMEHEHNA NIACTUHYATOrO TEMI00OMEHHOMO
annapaTta 1 ycnoBun ero skcnayataumn. lMnactmHa nmeeT oTBEPCTUA ANA NPOX0oAa B Cpefbl 1 pacnpeje-
neHvA No KaHanam. [pu Bxofe Ha NAacTUHY TENNOHOCUTENb NOCTYNaeT B pacrnpeaennuTenbHyo 30HY,
KOTOpasn NO3BOJIAET PABHOMEPHO pacnpenennTb XUAKOCTb U n3bexaTb «MEPTBbIX 30H» HA MNACTUHE.
Mexay BepxXHel M HUXKHEN 30HamMK, PacrnosioXeHa MOBEPXHOCTb TernnoobMeHa MnacTuMHbI, KoTopas
nmeeT rod-prupoBaHHYI MOBEPXHOCTb, MO3BONAIOLLYIO CO34aTb TYPOYNEeHTHbIN NOTOK U MHTEHCMULK-
poBaTb NpoLecc TenoobmeHa.

OTBepcTUe AnA nepexona TeNNOHOCUTENS

Pacn penennTenbHaAa
30Ha

YnnotHeHne

Mnowaab TennoobmeHa

MNpaBasa nnactmHa
JleBas nnacTtuHa

MnacTnHYaTbIn TeNNOOOMEHHbIN annapaT COCTOUT M3 MAACTMH OAHOrO TWMA WU UX KOMOUHaUMN.
KonnuecTBo nnacTuH B TeNI006MEeHHOM annapaTte U MX KOMNOHOBKA, 3aBUCUT OT TEMIOBOI MOLLHOCTH,
Tennodusnyecknx CBONCTB Cpef, a TakXKe TemnepaTypHbIX MapameTpoB M AOMNYCTUMOW MoTepu
AaBNeHUS.

MnacTnHa ¢ OCTpPbIM yrinom:

* HN3KaA Typ6yn|/|3au,|/m MOTOKa
* HNU3KaA Tennonepenaya

* HN3KaA noTepA AaBIEHNA

MnactnHa c TynbiM yrniom:

* BbICOKaA Typ6yJ'IVI38L|I/Iﬂ NMOTOKa
* BbICOKaA Tenjionepenava

* BbICOKaA noTepA AaBneHnA




YnnotHuTenbHasA npoKnaaka

YNNOTHUTENbHAA NPOKNaaKa ABNAETCA OAHON N3 OCHOBHbIX
COCTaBMALLWMNX MIACTUHYATOrO TEMNNO0OMEHHMKA.

MaTtepuan ynnoTHEHMA BblOMPAETCA MCXOAA W3 SKCMyaTaLMOHHbIX
ycnoBuin. OCHOBHbIM $aKTOpOM Mpu BblGOpe TOro WAM MHOro Tuna
YMJIOTHEHUSA ABNIAETCA TUM TENJIOHOCUTENA U ero paboyas TemnepaTypa.

B OCHOBHOM 1CNONb3YIOT YMAIOTHEHWA U3 CleayoLWnX MaTepuasnos:

Bo Bcex mogenax cepuu A MCMNONb3yeTca nepepoBas TEXHONOTUS
KIMMCOBOTO KPenyieHns yrioTHEHWI K NnacTuHe. JaHHbIA TN KpenneHus
obecneunBaeT ygobCTBO B 3aMeHe 1 SKCMyaTaLuun.

MakcumanbHas pabouas Temnepartypa, °C

STUnNeH-NPoNuIeHOBbIN Kayuyk (EPDM) 140-160
byTagneH-HUTpunbHbIN Kayuyk (NBR) 120-140
OTopkayuyk VITON 180-200

Pacxop Pacxop
MakcumanbHoe MakcumanbHoe MakcmmanbHaa  [luamertp oXnaxpaemoi  oxnaxpalowe Macca
Tun mopenb KOJIN4YecTBO pacyeTHoe pacyeTHas coepANHEHWN, cpenbl He Gonee cpeabl He Gonee  He Gonee, Kr
nnacTmH, wt pasneHne MMa Temnepartypa MM wm3/u m3/u
PFR 4 150 1,6 200 32 13 13 75
PFR 7 150 1,6 200 50 40 40 154
PFR 8 150 1,6 200 32 13 13 118
PFR 14 150 1,6 200 50 40 40 248
PFR 19 150 1,6 200 65 70 70 349
PFR 20 150 1,6 200 50 40 40 302
PFR 21 150 1,6 200 100 160 160 523
PFR 22 120 1,6 200 100 160 160 485
PFR 41 315 1,6 200 150 350 350 1585
PFR 47 235 1,6 200 100 160 160 1122
PFR 62 400 1,6 200 150 350 350 2306
PFR 65 485 1,6 200 200 650 650 3546
PFR 81 485 1,6 200 300 1500 1500 4635
PFR 100 485 1,6 200 200 650 650 4350
PFR9 150 1,6 200 65 70 70 349
PFR 31 120 1,6 200 65 70 70 349
PFR 86 400 1,6 200 200 650 650 4350
PFR 121 150 1,6 200 300 1500 1500 4650
PFR 188 150 1,6 200 300 1500 1500 4650

PFR 201 150 1,6 200 500 2500 2500 4950



NMpumep cxembl noaknoueHnsa rmgpomoayna POBEH cepun HSR
(BHyTpeHHero pasmelleHMA) K Ynnsnepy € BOAAHbIM OXN1aXKaeHnem
KoHpeHcaTtopa POBEH cepun WRC.

C Lenblo NOBbILWEHUS HAAEXKHOCTY TMAPOMOAYNA B CUCTEMY YCTaHAB/IMBAIOTCA [1Ba Hacoca: pabounii
1 pe3epBHbI. CUCTEMa aBTOMATUKN HACOCHOW rpynrbl 06ecrneynBaeT paBHOMEPHYHO BbIpaboTKy 060Mx
HACOCOB, pe3epBHbIi HACOC BKJOYaeTcsA B paboTy B Cjlyyae BbiIxofa M3 CTPOsi OCHOBHOro. [ns
YBENMUEHMA CPoKa CTyKObl B r’APOMOAYINIb MOXET OblTb YCTAaHOB/IEHO 3 HACOCA, U3 KOTOPbIX NePBbIN 1
BTOPOW paboTaloT NonepemMeHHo, a TPETUI BbINOTHAET GYHKLMIO pe3epPBHOTO.

MMapomoaynn C Tpemsa HacoCaMU ABNAOTCA Hanbosee HaAeXXHbIMU U AONTOBEYHBIMU, HO UX OTIYaeT
6onee BblCOKas LeHa. [nacTMHyaTble TeNI00OMEHHUKM - YCTPOMCTBO, B KOTOPOM OCHOBHYHO GYHKLMIO
Tensionepenayn Mexxgy TeMIOHOCMTENAMM BbIMOMHAET NAKeT NacTuH. Cpefbl He CMELLVBAOTCA MeXAy
cobori 6narofaps YepefoBaHMIO MIACTUH C MTOTHBIMU PE3VHOBbBIMI MPOK/agKaMu, KOTopble 06pasytoT
[iBa KOHTYPa ABUXKEHMA.

rmgpPomopaysb

TEMNOOBMEHHUK



POBEH B POCCNCKOW OELEPALIAN

PocTtoB-Ha-[loHy

+7 (863) 211-93-96

rnd@rowen.ru
rnd.almaz@rowen.ru

MockBa

+7 (495) 646-23-90

msk@rowen.ru

CaHkr-leTepbypr

+7 (812) 401-44-41

spb@rowen.ru

ActpaxaHb +7(8512) 48-19-40/ 47 (8512) 48-19-41 astrahan@rowen.ru
Benropop +7 (4722) 21-80-30 belgorod@rowen.ru
BnagnkaBkas + 7 (8672) 46-00-75 vladikavkaz@rowen.ru
Bnagummp +7 (492) 247-44-34/ +7 (492) 247-44-05 viadimir@rowen.ru
+7 (492) 247-44-80
Bonrorpap +7(8442) 52-73-39 / +7 (8442) 52-73-93 volgograd@rowen.ru
BopoHex +7 (473) 262-21-00 (MHOroKaHaNbHbIN) vrn@rowen.ru
ExaTepuHbypr +7(343) 272-31-25 / +7 (343) 211-85-07 ekat@rowen.ru
NxeBck +7(3412) 93-03-23 izhevsk@rowen.ru
KazaHb +7(843) 203-82-72 kazan@rowen.ru
KanvHuHrpan +7 (4012) 555-765 kaliningrad@rowen.ru
e R v
Jlnneuk 7 (4742) 909-809 lipetsk@rowen.ru

HabepexHble YesnHbl

7 (8552) 22-03-23

n.chelny@rowen.ru

HwxHuin Hosropop

831) 282-10-20/+7 (831) 251-48-84

nnovgorod@rowen.ru

+7(
HoBopoccuinck +7 (8617) 601-205 novoros@rowen.ru
HoBocnbupck (38 ) 362-06-21 nsk@rowen.ru
Omck 7 (3812) 409-548 omsk@rowen.ru
OpeHbypr 7 (3532) 50-99-20 orenburg@rowen.ru
MNeH3a +7 (8412) 46-61-87 penza@rowen.ru
MNepmb +7 (342) 211-34-04 / +7 (342) 211-34-08 perm@rowen.ru
Maturopck +7 (8793) 38-39-08/ +7 (8793) 38-42-54 pt@rowen.ru
Camapa g 22; g;ﬁ 8% }‘6”—"7 (846) 374-02-15 samara@rowen.ru
CapaToB (8452) 33-84-00 saratov@rowen.ru
CeBacTonosnb 7 (978) 117-57-03 / +7 (8692) 539-149 sevastopol@rowen.ru
Cumbeponons o 822’2)1 1757 02/+7(3652) 560-149 krym@rowen.ru
CmoneHckK +7 (4812)37-93-96 smolensk@rowen.ru
Coun +; ggg%g %gg:;g:;?/ +7 (862) 268-23-96 sochi@rowen.ru
CraBpornosb ;Eggg%; %g:gg:}g/'ﬂ (8652) 28-50-01 stavropol@rowen.ru
Tamb6oB 7 (4752) 63-93-96 tambov@rowen.ru
TBepb +7 (4822) 57-00-77 tver@rowen.ru
TonbaTtTn 7 (8482) 77-92-09 tolyatti@rowen.ru
TiomeHb 7 (3452) 37-44-40 tumen@rowen.ru
YnbAHOBCK 7 (8422)73-68-84 ulyanovsk@rowen.ru
Yoa 7 (347) 246-43-97 ufa@rowen.ru
Yebokcapbl +7 (8352) 20-26-00 cheboksary@rowen.ru
YenabuHck +7 (351) 734-66-60 / +7 (351) 734-66-33 chb@rowen.ru
flpocnaenb +7 (485) 262-00-04 yaroslavl@rowen.ru

POBEH B PECIYBJIMKE BEJIAPYCb

MwuHcK

+(375) 17-25-25-111

by@rowen.by



@ rowen.ru
& +7 (800) 200 93 96
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