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BBegenue

VYcranoBka (AUTIT) BMeCTO MUPOKO MPUMEHSIEMBIX TEIIOBBIX
y3JIOB SIBJIIETCSI COBPEMEHHBIM TEXHUYECKUM PELICHUEM BaKHEWILIECH
3aa4u B cdepe PHEeprocOEpeXeHus, CBS3aHHOW C PpaIlMOHATLHBIM
WCIIOJIb30BAHUEM TEIUIOBOW DHEPTUM W, KaK CJIEACTBUE, CHUKCHUEM
AKCIUTYyaTallMOHHBIX 3aTpar.

AUTII 3panust paboTaeT B aBTOHOMHOM pexume 0e3
MOCTOSIHHOTO OOCIY>KHMBAIOIIETO MMEPCOHANA, BBIMOJIHSAS CIEAYIOIINE
OCHOBHbBIE ()YHKIIMU:

- aBTOMATH4YECKOE PEryJIMPOBAaHUWE CHCTEMBI OTOIUICHUS,
o0OecrieunBas palMOHAIBLHOE PACXOJOBAHUE TEIUIOBOM HHEPIUU U
KOM(OPTHBIE YCIOBUS Y TOTPEOUTENIEH;

- 3AIUTY CHUCTEMBbI TEIUIOCHAOXKEHUS 3[IaHHsl OT aBapHUITHOTO
W3MEHEHHUS MTaApaMETPOB TEINIOHOCUTETIS;

- y4eT noTpedsieMOl TEMI0BOM SHEPTHUH.

Ha  wncTouHmke  Temia  OCYIIECTBIAETCS  KAYECTBEHHOE
pEryaupoBaHUE  TEIUIOHOCUTENS, HO B CBSI3M C  OOJBIION
OPOTSKEHHOCTBIO  TEIUIOBBIX CETEd W3MEHEHUS TeMIEpaTypbl
TEIJIOHOCUTENA JO0 TOTpeOUTeNss MOCTYHNalT CO 3HAYUTEIbHBIM
3anasnpiBanveM. [lo 3TUM cooOpaxeHusM aBTOMATU3UPOBAHHBIN
VHIVUBUYAJIbHBIM  TEIUIOBOM ITYHKT (AUTII) ITO3BOJISIET
HEMOCPEJACTBEHHO Yy MOTPEeOUTENsT KOPPEKTUPOBATH TEMIIEPATYPY
BOJbI, IOCTYIAIOLIEM B CUCTEMY OTOIUICHUS, B 3aBUCUMOCTH OT
TEMIIEPATypbl HAPYKHOI'O0 BO3AyXa IPAKTUYECKH Cpa3y KE IOCIe
U3MEHEHUM TEMIIEpATyp TEIJIOHOCUTENS WM HAPYKHOTO BO3AyXa.
DTO AaeT 3HAYUTEIbHYIO 3KOHOMUIO TEIJIOBOM YHEPTUH.

3ajgadell CTyAeHTa SBIKIETCSI OCBOCHHE TEOPETUYECKUX U
MPaKTUYECKUX OCHOB, MO3BOJIAIONIUX TPAMOTHO M MPOQPECCHOHATBLHO
BBINIOJIHATh BCE PACUEThl U NPUHUMATh COOTBETCTBYIOIIUE PEIICHUS,
CBSI3aHHBIE C BBIOOPOM CXEMHOIO pEIIeHUs , MoAdopa M pacyeTa

OCHOBHOI'O O60py2[OBaHI/I$[ HMHAWBUAYAJIbHBIX TCIUIOBBIX IIYHKTOB
(UTI).
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1. OcHOBHbBIE MOJIOKEHHUS

AUTII (aBTOMATH3UPOBAHHBIM HHIAUBUAYAJIBHBIA TENJI0OBOM
NMYHKT) — D3TO COOPYXEHHE C KOMIUIEKTOM OOOpY/IOBaHMUS,
MO3BOJISIIOIIMM  HU3MEHUTh TEIUIOBOM W THUIPABIUYECKUN PEKUMBI
TEIJIOHOCHUTENA, OOECIEYUTh YYE€T M PEryJIupOBaHUE TEIJIOBON
DHEPrMUA W TEIJIOHOCUTENS, MPEIHA3HAYEHHOE ISl MPUCOCIUHEHUS
CUCTEM OTOIUIEHUS, BEHTWISLUU, FOpAYEro BOAOCHAOKEHHSI OIHOIO
31aHUS WIHA €70 YaCTH.

B o6mem cnyqae AMNTII cocrour w3 y3jaa BBoaa M
aBTOMATH3HUPOBAHHOIO y3eJia ynpasjaeHnus (AYY).

¥Y3es BBOJA — 3TO YCTPOMCTBO C KOMIUIEKTOM OOOpPYJOBaHUS,
MO3BOJISIIONIEE OCYLIECTBIATh KOHTPOJb MAPAMETPOB TEIJIOHOCUTES
U TpU HEOOXOAMMOCTH OCYIIECTBIISTh pACIpEETICHUE IOTOKOB
TEMJIOHOCUTENIS MKy TOTPEOUTEIIAMU.

ABTOMATHU3UPOBAHHBIH y3ea ylpaBJIeHUS (AYY)
OpEAHAa3HAYECH [JI1 aBTOMATHYECKOTO PEryJIMpPOBaHUS MapaMeTpPOB
TEMJIOHOCUTENS (TeMIeparypa, JaBJIeHuE), MOCTYMAIOIIET0 B CUCTEMY
OTOIICHHUSI, 0OECIIEUEHUsI yU€Ta U PErYIUPOBAHMS pacxoja TEIIOBOM
DHEPIUHu.

B oxHOM 3maHuM 1A IpyIIl IIOMEIIEHUN Pa3HOIr0 Ha3HAYEHUs
WIU TPYIII IOMELIEHNM, NPEIHA3HAYECHHBIX U1 Pa3HBIX apEeHIaTOpPOB
(BmamenbUEeB), MO  3aJaHU0 HA  [POEKTUPOBAHUE  MOTYT
IpeAyCMaTpUBATHCS UHAMBUAYAIBHBIE Y3JIbl yU4€Ta pacxoaa TEIUIOThI
IUIsL OTACJIBHBIX TPYIIT IOMEILICHU .

B AWTII , cormacuHo [8], mpemycmarpuBaeTcsi pa3MelleHUe
o0OpyAOBaHUs, apMaTypbl, NpPUOOPOB KOHTPOJIA, YIpPaBICHUS U
aBTOMAaTHU3aLMHU, IOCPEICTBOM KOTOPBIX OCYIIECTBIISIETCS

o npeoOpa3oBaHuE BHUJIA TEIJIOHOCUTENS WA €ro
apaMeTpPOB;

o KOHTPOJIb MAPAMETPOB TEINIOHOCUTEIIS;

o pEryJIMpOBaHUE  pacxo/la  TEIUIOHOCUTEN |
pacripeie/IeH’e ero o CUCTeMaM MOTPEOICHUS TEIIOThI;

o OTKJIFOYEHHE CUCTEM MOTPEOICHUS TETIOTHI;

o 3aIMTAa MECTHBIX CUCTEM OT aBaAPUITHOTO MOBBIIIIECHUS
apaMeTPOB TEMJIOHOCUTETIS;

o 3aMOJHEHUE U MOJMUTKA CUCTEM MOTPeOIeHUS

TEIUIOTHI;
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L YUCT TCIUIOBBIX IMOTOKOB U PACXOA0B TCIIJIOHOCHUTCIIA
N KOHJACHCAaTa.

B TemnoBOM MyHKTE B 3aBHUCUMOCTH OT €ro Ha3HAYCHUS U
KOHKPETHBIX  YCJIOBUM  TPUCOCIUHEHUS TMOTpPEOUTENEH  MOryT
OCYILIECTBISATHCS BCE NMEPEUUCIICHHBIC (PYHKIIUU WA TOJIBKO UX YaCTh.

VYerporicteo  UTII  o6si3aTenbHO I8 KaXXJIOTO  3aHUS
HE3aBUCUMO OT HAJIWYWSA LEHTpajdbHOro TerminoBoro myHkra (L[TII),
npu 3toM B UTII npenycmaTpuBaroTcs TOJBKO T€ (PYHKIIMH, KOTOPBIE
HEOOXOJIUMBI ISl MPUCOCAUHEHUS CHUCTEM MOTPEOJICHUSI TEIIOThI
JAHHOTO 3aHusA U He npeaycMoTpensl B L[TII.

NunuBuyaabHble  TEIUIOBbIE  MYHKTHI  JIOJOKHBI  OBITH
BCTPOCHHBIMU B OOCIY>KMBAaeMble WUMH 3JIaHUSI U pPa3MENaThbCs B
OTAEIbHBIX MOMENICHUAX Ha TIEPBOM ATAXKE Y HAPYKHBIX CTEH 3JaHMUS.
Homyckaercs pasmemiate UTII B TeXHUYECKUX TOAMOJBAX WM B
MoJiBajIax 3aHUM U COOPYKEHU.

BcrpoeHnnble B 3/1aHUS TEIUIOBBIE MYHKTHI CIEAYET pa3MeliaTh y
Hapy>XHBIX CTEH 3/IaHUN Ha PacCTOSHUM HE Oosiee 12 M OT BbIXO/aa U3
STUX 3JaHUN.

Bricory nmomemennit UTII or oTMeTKM 4HUCTOrO mosia A0 HU3A
BBICTYMNAIONIUX KOHCTPYKIMNA MEPEKPHITUS (B CBETY) PEKOMEHyeTCs
IPUHUMATh HE MEHee 2,2 M.

[Ipu pasmemenun WTII B nDogBajlbHBIX H  IIOKOJBHBIX
MOMEIIEHUSAX, A TAaKXe B TEXHUYECKUMX TMOAIOJIbIX 30aHUU
JOMYCKAeTCd NPUHUMATh BBICOTY TIOMEIIEHUH U  CBOOOJHBIX
IPOXOJI0B K HUM HE MeHee 1,8 M.

B noMemieHusx TEnIoBbIX ITYHKTOB CIEAYET NPEAyCMATPUBATH
OTAENKY OTPAXKIAECHUMN NOJTOBEUYHBIMHU, BIIATOCTOMKUMH MATEPUAIIAMM,
JOMYCKAIOIMMUMH  JIETKYI0 ~ OYUCTKY, TMpHU DTOM  HEOOXOAMMO
BBITOJIHUTB:

® IITYKAaTYpKy Ha3€MHOM YaCTU KUPIIMYHBIX CTEH;
® 3aTUPKy LIEMEHTHBIM pPacTBOPOM  3ariayOJeHHOMN
yacTy OCTOHHBIX CTCH;
® pACIIMBKY IIBOB IAHEJIBHBIX CTEH;
® 100ENKY MOTOJIKOB;
® (OETOHHOE WU IUIUTOYHOE MOKPHITUE MOJIOB.
B TemnoBbIX MmyHKTax —CIeayeT — IpeaycMaTpUBaTh
OTKPBITYIO MPOKJIAJIKY TPYO.



B oOmiem ciiyyae KOMIUIEKT 00OpyIOBaHUSI JJIsI aBTOMATU3aIMU
u yudera terna B AWUTII cucteM oTomieHus 10000 TUIA BKITFOYAET:

o . 3aIBUKKH (CTaJbHBIE IAPOBBIE KPAHBI)
@UIbTPHI WU TPSI3EBUKHU
ConeHougHBIN BEHTUIb
OOpaTHbIl KJ1anaH
TermnocueTunk

e  Perynarop nepenaja JaBJICHUS WIM PETYIISATOP YACTHU C/0 U
WHJIUBUyaIbHOTO MEepenaja JaBJICHUS U pacxoaa BOIbI

o Perynupyromuii npubop B OJIHOKAHAJILHOM HCIOJIHECHUU,
o0OecreunBaOIINi  MOJJEpKaHUe TeMIleparypHoro rpaduka B
CHUCTEME B 3aBUCUMOCTH OT TEMIEPATYPhl HAPYKHOTO BO3/1yXa.

e  JlaTuuk TeMIIepaTyphbl HAPY>KHOTO BO3yXa

e JlaTuuk TEMIIEpaTypbl BOABI B TMOJAIOIIEH Maructpaiv
CHUCTEMBbI OTOILJICHUS

e  JlaTuuk TeMIIEpaTypbl BHYTPEHHETO BO3/IyXa

e  Perynupyromuii KJ1amnas ¢ 3J1€KTPOABUTATEIIEM

o Hacoc cmecutenbHbIl OecuryMHbINA, OechyHIaMEHTHBIN
WJIM aBTOMATUYECKUU 3JIEBATOP C PETYIUPYEMBIM COIIJIOM

o KonTpomnep
o [Ixad ynpaiaeHUs dASKTPUICCKUN

3aIBUKKH YCTAHABJIMBAIOTCS JJII TE€PMETUYECKOT0 OTKIIFOUEHUS
CUCTEMBbl OTOIUIEHUS (C/0) OT TPyOONPOBOJOB TEIIOCHAOKEHHS.
3anopHas apMaTypa npeaycMaTpuBaeTCs:

® Ha BceX IMOJAIOIMMUX M OOpaTHBIX TPyOOMPOBOJAX
TEIJIOBBIX CETEW Ha BBOJE M BBIBOJIE UX U3 TEIUIOBBIX ITYHKTOB;

®  Ha BCACHIBAIOUIEM U HATHETATEIILHOM MaTpyOKaX KaxJoro
Hacoca.

3anopHyro apmatypy Ha BBoAe B UTII ¢ cymmapHoOil TermoBon
Harpy3koi Ha ororieHue u BeHTwsinuio 0,2 MBT u  Oonee
PEKOMEHIyeTCsl MPUMEHSITh CTaJIbHYIO.

OuibTp ceTyaThi (MM IPI3eBUK) 00E€CTIEUNBAET OYUCTKY BOJIBI
OT TBEPIbIX B3Becell. ['psA3EBUKM B TEIJIOBBIX IYyHKTaX CIEAYET
npeayCMaTpUBAaTh:
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®  Ha MoJalIEeM TPyOONpOBOJAE MNPU BBOJIE B TEIIOBOM
IIYHKT HEIIOCPEICTBEHHO MOCIIE IIEPBOM 3aIIOPHOM apMaTyphl;

o Ha O0OpaTHOM TPYyOONpPOBOJEC TMEPEA PEryIUPYIOLIIUMU
yCTpPOMCTBaAMH, HAcocaMmH, MpuOOpaMH ydeTa pacxojia BOJbI H
TEIJIOBBIX ITOTOKOB - HE 00JIee OHOTO.

CosneHouIHbI BEHTWIb MPEKpaIlaeT Mnojjaqyy ceTeBo BObI B
c/0 ipu 00ECTOUMBAHUM IIEKTPOBUTATENECH.

ITognepxaHue TIOCTOSHHOTO pacxoja W JIaBJICHUS
TEMJIOHOCHUTENI OCYILIECTBIISIETCSl PETYJIATOPOM Tepenaja IaBIeHU .
BriOop perynsTopa OCYLIECTBISIIOT MO YCIOBHOW MPOMYCKHOMN
cniocoonoctu K [M°/4] , MOX KOTOPOI MOHMMAIOT OOBEMHBI PACXOJ
TEIJIOHOCUTENA, M /4, C IUIOTHOCThIO, paBHOM 1000 Kr/M°
MPONYCKAEMON PETyIUPYIOIIUM OpPraHOM IIpU Tepernaje JaBjicHUs B
HeMm 0,1 MIIa.

MN3MmepeHne TerionoTpeOseHus 3aHusl OCYIIECTBIISIETCS TIPHU
MOMOIIH TETIOMEPA .

Kontpomiep AYY 1o03BONSIET yCTaHOBUTH  TEMIIEPATypPHBIN
rpaduK, 3aMMCaHHBIM Ha peXUMHOM Kapte. C MOMOIIBIO JTaTYHMKOB
IPOU3BOAUTCS CpaBHEHHE (HAKTUUYECKOM M 3aJlaHHOW TEeMIIepaTyphl
TerioHocuTens. Perynupyronuii npubop , noiydas uHGOpMAILUIO O
Hapy>KHOM TEMIIEpAaType IO MJAaTYUKY TEMIEPATypbl HAPYKHOTO
BO3/lyXa , MOJJEPKUBAECT TEMIIEPATYPHBIM Trpaduk B MOJAIONICH
MarucTpajiu c¢/o 1O JaT4MKy TeMIepaTypbl BOJbl B  HEW.
Perynupyromuii npubop MOAAEPKUBAECT COOTBETCTBYIONIUN JTaHHOM
MECTHOCTH M JAHHOMY OOBEKTY OTOINUTEIbHbIA Tpaduk uepes
PETYJIIUPYIOIIUN KJIallaH C 3JIEKTPOIPUBOIOM , UBMEHSS KOJIUYECTBO
CETEBOM BO/IbI, MOCTYMNAIOIIEH B C/0.

Hacoc Ha cMmecurenbHOM oOecrieyuBaeT IMOJAMEC BOJbI U3
oOpatHOrO TpyOOINpPOBOJa, WM OOECIEUMBACT MUPKYIAIUIO U
CMEIIEHUE, €CITU YCTAaHOBJICH Ha TO/aroIel JM00 00paTHON JIMHUU.

2 Cxembl INPUCOCAUHCHUA CHUCTEM OTOILUVICHUA K TCILUIOBLIM
CceTAM

B cootBercTBUM ¢ TpeOoBanusiMu [1] , IpU LEHTPATM30BAHHOM
TEMJI0CHA0KECHU U CUCTEMBI OTOILICHUS U BHYTPEHHETO
TEMJIOCHAOKEHUSI JKWJIbIX M OOIIECTBEHHBIX 3JaHUN CIIEIyeT, Kak
MPaBUIIO, IPUCOEIUHSTH K TEIJIOBBIM CETSIM 10 HE3aBUCUMOM CXEME.
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[IpucoeauHeHne CUCTEM BHYTPEHHETO TEIUIOCHAOKEHMS 3[aHUUM K
TEIJIOBBIM CETSIM I10 3aBUCHUMOW CXEME, a TaK)KE€ CUCTEM OTOILICHUS
CTPOSILLINXCSI WM PEKOHCTPYUPYEMBIX OTAENIbHBIX 3JaHUN (BHYTPH
CJIOKMBIIEICS 3aCTPOMKHU € OOIMMM JJisl TPYHIbI 3/IaHUM TEIJIOBBIM
IIYHKTOM) JOMYCKaeTCs peayCMaTpUBaTh yepe3
aBTOMATU3UPOBAHHBIN y3en yrpasieHus (AYY) s Kaxaoro 31aHusl,
o0ecrieunBas  3allUTy OT TOBBIIIEHUS JaBJIEHUSA, a TakKxKe
pPEryIUpPOBAHUE TEMIEPATYPhl TEIUIOHOCUTENS B 3aBUCHUMOCTH OT
U3MEHEHUs TEMIIepaTyphl HapyXHOro Bo3ayxa. IIpucoenuuenue
CUCTEM BHYTPEHHErO TEIJIOCHAOXKEHUS 4Yepe3 aBTOMATHU3UPOBAHHBIM
AJIEBATOPHBIN y3€J1 JOMYCKAaeTCs MO 3aJaHUI0 Ha IPOECKTUPOBAHUE MTPU
000CHOBaHUM.

OcHOBHbIE NTPUHLIMNHUATBHBIE CXeMbl AYY NI LIEHTPaJIn30BaHHBIX
CUCTEM TEIIOCHAOXKEHUS MTPEACTABIEHBI puc. 1- 3 .

[Ipucoeaunenue  cucteM  MOTPEOJICHUS  TEIUIOTHI  CJIEAYET
BBITIOJIHATh C YYETOM THAPABIMYECKOIO peKUMa pabdOThl TEMJIOBBIX
ceteil  (IbE3OMETpUUECKOro Trpaduka)d rpaduka H3MEHEHUS
TEMIIEpATypbl TEIUIOHOCUTENS] B 3aBUCUMOCTH OT HM3MEHEHUS
TEMIIEPATypPbl HAPYKHOT'O BO3TyXa.

[Ibe3omeTpuueckuii rpaduk XapakTepu3yeT AUHAMHUYECKOE U
CTaTUCTUYECKOE  JIaBJICHME B  JIIOOOM  TOYKE  CHUCTEMBI
TEMJI0CHA0XKEHHUSI.

T.o., Be10Op cxembl UTII 3aBucHT OT:

— a0COJIIOTHOTO  JIaBJICHWsI B Mojaromed u  oOpaTHOH
MarucTpaisix TEIJIOBOM ceTu (T/C) B MeCTe MPUCOCTUHECHUS

"X K C/0;
— mpedenbHo jgonmyctumoro gaBiaeHus g HII c/o wm
000pyI0BaHHUS;

— CTaTHYECKOTO JaBJICHHS B T/C;

— crarmdeckoro fgasieHus ¢/o (h,, + 5m);

— THUAPABINYECKON XapaKTEPUCTUKH C/O.

B cooTBeTcTBHM C TOJI0KEHUAMH /3/ ¢/0 IPUHUMAIOT CIICIYIOIINE
OCHOBHBIE€ CXEMbI IPUCOCTUHEHHUS -

— 3aBUCUMYI0O  0€3  CMCIICHHWS  TPH  COBMAJACHUU
TUAPABINYECKOTO M TEMIIEPATYpHOTO PEKHUMOB TEIJIOBOM CETH U
MECTHOM CHUCTEMBI;

— 3aBUCUMYIO CO CMEIICHWEM TIpU  HEOOXOJUMOCTHU
CHIDKCHHUS TEMIIEpaTyphbl BOJBI B CHCTEME OTOIUICHHUS (C YCTaHOBKOMU
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aBTOMAaTMYECKOTO  DJJIeBaTOpa C  PEryJIUpPyeMbIM  COIJIOM
CMECUTEJILHOTO Hacoca Ha MepeMbIYKe MEKy MOIaroIel 1 00paTHOM
MarucTpajisiMd. ¢ YCTAaHOBKOW Hacoca Ha 0OpaTHOM TpyOOIpoOBO/IE
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— nepesa y3JI0M CMEIICHHS
— WJIW Ha MOJIAI0IIEM TPYyOOIPOBO/IE€ MOCIIE Y3JIa CMEUICHHUS ) ;
— HE3aBHUCHUMYIO.

3 Pacyer W mnoadop o00OpyaoBaHHMS ABTOMATHU3UPOBAHHBIX
y3J10B ynpasJjieHusi (AYY) cucrem OTONJIeHU S

JluaMeTp  yCIOBHOTO MpOXOJa  PEryJIUPYIOUIEro  KiamaHa
BBIOMPAIOT O TEXHUYECKUM XapaKTEPUCTUKAM PEryJIUPYIOLIUX
KJIAalIaHOB, MPUHUMAs MpPU 3TOM OJivKaiilliee 3HAYEHUE, OTBEYAIoIlee
YCIIOBHIO:

Kvy>1.2Kvmax, (3.1)

3nech Kmax - Hanbomnblee padbouee (TpeOyemMoil pacueTHOE) 3HAUCHUE
IIPH TIOJTHOM TTObEME TUTYHXKepa:

Kv max = V/Vv10AP (3.2)
rae V- o0beMHBIH pacxol TEIUIOHOCUTENS IEpe] KilalmaHOM
{V=0.86-Q/At-p,

M/

AP, Mlla - nepenas 1aBieHUs Ha KJlalaHe.

Kosdpduument 3amaca 1,2 mpuHHUMAETCs C y4€TOM BO3MOXHBIX
OTKJIOHEHMM, B mpenenax +8%, a Takxke C IeIpl0 obecreueHus
BO3MO>XHOCTH PETYJUPOBAHUSI MPU 3HAYEHUAX HE TOJBKO B CTOPOHY
YMEHBIIEHUSI Pacxo/ila, HO U Ha HEKOTOPYIO BEIMYMHY B CTOPOHY €r0
yBenudyeHua. HeoOXoauMocTh MMETh 3amac AUKTYETCS W TEM, 4YTO B
Ipolecce SKCIUTyaTallid CUCTEMbl BO3MOXHBI KOJI€OaHHUS pacxoia
CpEelbl, 1aBJIEHUS, TEMIIEPATYPHI.

W3mepenne TemionoTpeOieHUus] 3JaHus OCYIIECTBIACTCS MpHU
MOMOIIY TEIIOMEpa .

Kontpomiep AYY 1O03BOJISIET YCTAaHOBUTH  TEMIIEPATypPHBIN
rpaduk, 3anvMcaHHbIi Ha pexkuMHON KapTe. C TOMOIIBIO JTaTYUKOB
MPOU3BOAUTCS CpaBHEHHE (HAKTUYECKOM U 3aJlaHHOW TeMIIepaTyphl
TerIoHocuTeNsl. Perynmupyromuii mpubop , moiydas uHpoOpManuio o
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Hapy>XKHOUM TeMIepaType Mo JaTYMKy TEMIIEpaTyphl HAPYKHOTO BO3AyXa
, IOJIJICPKUBAET TEMIIEPATYPHBIN IpaduK B MOJAIOIIEH MarucTpaiu ¢/o
M0 JaT4YMKy TEMIIepaTypbl BOAbI B HeH. Perymupyrommuii mpudop
NOAJACPKUBACT COOTBETCTBYIOUIUM JTAaHHOW MECTHOCTH W JTAHHOMY
O0OBEKTY OTOMUTEIbHBIM TpaduKk uepe3 peryaupyroluil KiamaH c
3JIEKTPONPUBOAOM , H3MEHSAS  KOJWYECTBO CETEBOM  BOJBI,
NOCTyHaromiei B ¢/o.

Hacoc Ha cMecutenbHOM WM MOJAOLIEeH  JIMHUM WU
ABTOMATUUYECKUW DJIEBATOp C PEryJUpPyEeMbIM COIJIOM OOECIeunBaEcT
OoAMEC BOJIbI U3 00PATHOTO TPYOOIIPOBO/IA .

IIpu BBIOOpE HACOCOB AJIsI CUCTEM OTOIUICHHUS, YCTAHABIMBAEMbIX
B UTII B cooTBETCTBUU C [2], cllelyeT IPUHUMAT:

a)ipl YCTAaHOBKE HAcOCa Ha TMEPEMbIUKE MEXKAy MOJAIOMUM U
00paTHBIM TPYOOIIPOBOIAMH CUCTEMBI OTOIIJICHUSI:

e Hamop - Ha 2-3 M OoJbllie TOTEPh [IaBJICHUS B CHCTEME
ororyieHus  (Jaubo C ydyeToM (paKTUUYECKUX TIOTEPh B
pEryJIUPYIONIEM KIIallaHe);

e mnojaady Hacoca G, kr/4, - mo hopmye

G=11G,-u, (3.3)

rae G, - pacyeTHbI MaKCHMaJbHBIM PAacXo]l BOJbI HA OTOIUICHUE U3
TETJIOBOM CETH, KI/4, onpeaensiercs mo Gopmyiie :

Gr = 0186 Qc.o./(Tr - to) ' (24)

rae Q. , - MaKCHMaJIbHBIA TSIUIOBOM MOTOK Ha oTomieHue, BT;
U - koa(ppUIIMEHT cMeIIeHUS, OoTIpeesieMbli 1o hopmyJe:

U= (Tr - tr)/ (tr - to) ' (35)

rae T, - TemnepaTypa Bojbl B OJIAIOIIEM TPYOOIIPOBO/IE€ TEIIOBOM CETH
IPU pacyETHOM TeMIlepaType Hapy>KHOTO BO3yXa JJIsl TPOCKTUPOBAHMUS
ororuieHus, C°;

t. - To ke, B mojaroiieM TpyoorpoBoje cucTeMbl otorieHus, °C;

t, - TO ke, B 0OpaTHOM TPyOOMIpPOBOJI€ OT CUCTEMBI oToIieHus, °C;
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0) nOpu YCTAaHOBKE HAacoca Ha TMOJAIONIEM WM O0paTHOM
TpyOOIPOBOJI€ CUCTEMBI OTOTJICHUS:
® Hamop - B 3aBUCUMOCTH OT JIaBJICHMS B TEIJIOBOM CETU U
TpeOyIoIIerocs AaBjiCHUsI B CUCTEME OTOIUICHHUS C 3armacoM B 2-3 M
(71n00 ¢ yueTom (paKTHYECKHUX MTOTEPH B 00OPYIOBAHUH );
e mojaauyy Hacoca G, Kr/4, - mo ¢opmysie

G=11G,-(1+u). (3.6)
4 TlpuMepbl XapaKTEPHBIX PacueToB
3agaua 1

Hcxonable naHHBIE:

- abcoroTHOE JaByieHue B nojaronieid maructpanu Pni=500 klla;

- abcoJiroTHOE JaByieHue B o0paTHOM Maructpaiu Po=350 kIIa;

- CTaTU4YeCcKoe JaBJIEHHE CHCTEMBI oTomieHus Pct.c/o=H3m+
5m=15,3+5=20,3m=20,3 kI1a;

- MOTEepHU AaBjieHus B cucteme oToruieHus APc/o=46,18 kl]a.

- Termonorepu cuctemsl ororieHus Q. , = 340,24 kBt

- Temnieparypa BoabI Ha BBOAE TemoceTn T, = 150°C

- Temnepartypa BobI B nojaromieit Maructpaiu t. = 80°C

- Temnepatypa BoabI B 00paTHOM Maructpanu t, = 60°C.

Pemenue

Pacnonaraemoe = nmaBineHue Il CO3MAaHUS — UUPKYJALUA
TEIJTIOHOCUTENS B CUCTEME MOYKEM OIPEACIIUTh KaK Pa3HOCTh JABJICHUM
B TMojaroleld 1 00paTHOM MarucTpaisix. ITa BeJIuYuHa coctasiseT 150
kl]a.

Hcxoass W3  BBINIENEPEUYUCICHHOTO, NPUHUMAEM, 4YTO HAcOC
yCTaHABJIMBAEM Ha TMEPEMbIUKE MEXKIYy TMOJAIMM U O00paTHBIM
TpyOOIIPOBOIAMH CUCTEMbI OTOIUICHHMS, YUYUTHIBAsI, UTO HAMoOp — Ha 2-3
M OoJbllie TOTEpPh JaBJeHUs B cucteMe oToruieHus. CoriaacHo
pe3yJbTaTaM  pacyeTa  MOIIHOCTH  CHUCTEMbl  OTOIUIEHUS U
TUAPaBINYECKOTO pacyera:

OmnpenensieM NOTEPU JABJICHUS TUHEUHOW YaCTH:
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AP]/ITH = ch -1,
rie R, = 100 ITa/Mm — cpennee 3HaYeHWE IOTEPhL JABJICHHSA Ha
TpEHUE;

AP, =100-23=23k[1a.
OnpenenuM pacxo]r CETEBOU BOJIBL.

- 0,86 - 340240 _ 3657,58E
150-70 Yy

OOBEMHBIN pacXo/l CETEBOM BOIbI, M/

150470

e

=110°C

Pep = 950,7 KT/M>;

3
_ 3657,58 _ 3,85.71/!_.
950,7 y

ITo nuameTrpy BBOja moadbupaem puibTp — GuibTp ceryathii FVF
yyryHHpId  GuanneBbldi Dy, =50 MM ¢ yCIOBHOW IIPOIyCKHOM
3
cniocoOHocThIO Ky = 54M°/4, moTrepu AaBiaeHUSA Ha QUIBTPE COCTABAT:

2
AP, = 100-(@j = 0,5¢/Ta.
54

[TogObop  yJIbTPa3BYKOBOTO  pacxXOAOMEpa  BBIMOJHAEM IO
00BEMHOMY pacxojly meperperoit Bojpl. BriOupaeM yibTpa3ByKOBOMA
pacxomomep ULTRAFLOW c ycnosHo# nporryckHoi criocoOHocThIO K
=212 M4 u D, =25 MM noTepu AaBiICHHS HA PaCXOJA0MEPE COCTABAT:

AP

pacxooomep

2
=100- & = 3,28« 1a.
212

Torga morepu maBieHuUss B ¢/0 ¢ Y4E€TOM MOTEpPb JABJICHUSI HA
ceT4aToM (PUILTPE COCTABSIT:
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AP, =4563+0,5=4613«xlla = 4,6m.6.cm.

clo
ITorepu paBnenus B UWTII ¢ yu€rom 1moreps JaBiieHUs Ha
TEIIoMepe:

AP, =AP', +2-AP, =23+2-328=_886xla.

PaccuuTbiBaeM  moTepd  JAaBJICHMS ~ HA  JIBYXXOJIOBOM
perynupyromeM kinanane VB2 Dy 15 mm ¢ Ky = 4 m>/4. Haxomum
NOTEPH JIABJICHUS B PETYJIUPYIONIEM KiIallaHe MPU MPOXOKICHUM Yepe3
HEro TEIJIOHOCUTES:

2
AP™" =100- (%‘ﬂ = 0,75x11a,

2

AP*® =100- (%44) =1,85x1Ta,
2

AP = 100-(%0"? = 4,03«11a,

2
AP® =100- (—j = 3,34«11a,

o
\l
'b-b
w

2
AP* =100- [@j = 2,7x1a,

2
AP® =100- (%62) =197x/1a.

Jl1s1 BeIOOpa TUIOpa3Mepa peryysaropa JaBJICHUs], OMPEACITUM €ro
MaKCUMAaJIbHYIO YCIOBHYIO MPOMYCKHYIO CIOCOOHOCTH, €CJIM Ha HEM
OyZeT ApoccenupoBaThCs N30BITOK TaBICHUS:

AP

uz6

=150-8,86 —45,63-0,75-185-4,03-3,34—-2,7 -1,97 = 60,32«/ /a.
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3
Ky __ 38 496"

410-0,06032 Yy

K ycranoBke npuHuMaeM perynsTop nepenana aasienus AVPD,
20 ¢ K, =6,3 m/u.

ITonGupaem cMeCUTENBHBIN HACOC JIJISl CUCTEMBI OTOILICHUS 1.

Hamnop Hacoca gomxeH ObITh HE MEHEE CYMMBI MIOTEPH /IABJICHUS B
cucreme otoruieHus Nel:

H =AP, =46mecm.

ITogjaua Hacoca oOIpenenuTCs BEIUYMHOW OOBEMHOIO pacxoja
00paTHOI BOIbI, MOIMEIIMBAEMOIN HACOCOM:

150-80
80— 60

3

G=035-35=1225"""

ll
VYcranasimBaeM Hacoc tuna UPS 25-70 | D, =25 MM, KOTOpBIiA

3
Ha 2 CKOPOCTH IIPH MPOU3BOJUTENHHOCTH 1,225 M™/4 pa3BHUBaeT HAIOP
—-5,5m.

5 Bonpocsl u 3a1a4u AJ151 CAMOKOHTPOJIA

=

Kakoe yctpoiictBo ncnonb3yroT B UTII qist yuera pacxona tera?

JI1s1 9ero CIty UT rPsA3EBUK?

3. Kakyro ¢yHKIUIO BBIMOJHSAET HACOC, YCTAaHOBJICHHBIM Ha
NEePEMBIUKE MEXIY IMOJAIIe W Oo0paTHOM MarucTpaisiMu B
UTII?

4. B kxakoM cllyya€ MOXHO TMPHUCOECIAWNHUTH CUCTEMY OTOIUICHUSA

JKWJIOTO JOMa K TEIJIOBOM CETH II0 3aBUCUMOW MPSIMOTOYHOH

cxeme?

DJIeMEHTHI y371a BBOJIa

6. MOXXHO JIM MPUCOCTUHUTH CUCTEMY OTOIUICHHS IKWUJIOTO JIOMa K

TEIUIOBOM CETH 110 3aBUCUMOM MIPSAMOTOYHOM CXEME €CIIn

N

o1
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TEIJIOBOM M TUJIPABIUYECKUN PEKUMBI CHUCTEMBI OTOIUICHUS H
TEILUIOBOM CETU HE COBIIAJAIOT

7. T'ne pacnonaratot obopynoBanue WUTII, ectu oH pacnonaraercs
Ha 1-oM dTaxke 3maHus?

8. 1 Io xakum mapameTrpam noaoupaercst Hacoc?

9. B kakoMm cirydae HE0OXOAUMO MPHUCOCIUHATH CUCTEMY OTOILJICHUS

K TEIUIOBBIM CETSIM I10 HE3aBUCUMOM cxeme?

10. Yemy paBeH pacxoj Hacoca, YCTaHOBJICHHOTO Ha IEPEMBIUKE
MEXIy Tojarolieii u  OoOpaTHOW MarucTpajasiMid CHCTEMBI
OTOILICHUSA?

11. MOXHO 1M NPUCOCAUHUTH CHUCTEMY OTOIUICHUS 3JaHUS K
TEIUIOBOM CETU IO 3aBUCUMOM CXEME CO CMECHUTEIBbHBIM HACOCOM
Ha TEPEMBbIYKE, €CJIM JaBJICHME B IOJIAIOIIEM TEIJIONPOBOJC
terioBoi cetu 350 kIla, B oOpatHoi - 230 klla, BwIcOTa 3/1aHUS -
30Mm?

12. Yemy paBHbI IOTEPU HA KJIAIIAHE CMEIIEHUS, €CIIU €ro YCIOBHAA
MPOMYyCKHAsi CIOCOOHOCTH - 32 Ky0.M/4, pacxoj uepe3 KianaH - 5
Ky0.M/4?

13. Kakoii pacxon OyIaeT NpPOXOAWTh Yepe3 KJalaH CMEIICHHUS,
€CJIM €ro yCJIOBHas MPOMYyCKHas CIOCOOHOCTh - 32 kyO.m/4, a
oTepHu AaBiieHus Ha kianane - 100 xIla?

14. Kakylo yCIOBHYIO MPOMYCKHYIO CIIOCOOHOCTh JOJKEH UMETh
pErymsTop rnepenaja AaBjieHus, 4TOObl HA HEM JIPOCCEIUPOBAIOCH
50 kIla mpu pacxone termioHocutens 3,5 ky0.m/4?

15. Yemy paBHBI MOTEPHU JaBICHUS Ha (PUIbTPE TOHKOH OYHUCTKH,
€CIIM €ro YCJOBHAs IPONMyCKHas CIOCOOHOCTh 67 KyO.M /4, a
pacxo]l TerJIOHOCHUTEN - 2,5 Ky0.M/4?

16. MoXHO U NPUCOCIUHUTH MO 3aBUCUMOM MPSIMOTOYHON cXeMe
CUCTEMY OTOIUICHHUSI 37aHus OOJIbHUIIbI, €CJIM TeMIIepaTypHbIN
PEKIM TeIwIoBoii ceru - 95-70 °C?
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CBOI{Haﬂ CHCIIH(I)HK%IIII/IH TCIMJIOMEXAHNIECKOI'0

oOopyaoBanus, npudopos u apmarypol AUTII

[Tpunoxenue 1

Tab6muma I11.1.

Mosuuma OnucaHune 0bopyLoBaHMs, NPMBOPOB U YCTPOWUCTB M PEKOMEHAALMM MO UX NMPUMEHEHUIO
no cxeme
T OaHOXO0A0BOM TEN/IOODMEHHUK A1 CUCTEeMbl OTONIeHUA, BeHTUAAUMn unmn IBC
[MasHein TMNA XB, Py = 25 bap, Tmakc = T80 °C Pa3bopHbeivi Tuna XG, Py = T6 bap, Twkc = T50°C
2z JIByXX0/A0BOV MOHODB/IOUYHbIN TENNOODMEHHUK ANA ABYXCTYNeHYaToro BoAonoAorpesatens cmcremol [BC
MMasHein TN XB, Py = 25 bap, TmMakc. = T80 °C Pa3bopHbii Tuna XG, Py = T6 bap, Twkc = T50°C
3 Hacoc ULMpPKYNALUOHHbBIV UAW NOAAUTOYHBIN
OAVHAPHBIN UAW CABOEHHBIV C YaCTOTHBIM MPEODPA30OBATENEM WU DE3 HETO
) KnanaH perynvpylwWwui, CEAENbHbBIN, NPOXOAHOMN
YB2 VF2
Ay = 15-50 MM, Kvs = 1-40 M3/y, Ay = 65-100 MM, Kvs = 63-145 M3/4, yyryHHbIn, pnaHuesbi, Py = 16 6ap,
YYryHHbI, DAHLEBbIN, Tmakc. = 150 °C (130 °C - ans knanaHa [y = 65-80 MM c npuBoAOM
Py = 25 6ap, Tuaxc. = 150 °C AMV435)
5 PenyKTOPHbIV 3N1EKTPONPUBOL PEFYMPYIOLLEFO KNanaHa
AMV20 pns AMV30 ans AMV435 pna knanaHa AMV5S5 ans AMV56 pnsa knanaHa VF2, 220
knanaHa VB2, 220 knanaHa VB2, 220 VF2, knanaHa VF2, B, 4 c/mm
B, 15 c/mMm, B, 3 ¢c/mMm, Ay = 65-80 mm 220 220 B, 8 c/mMm
B, 7,5 uan 15 c/mm
[§) PerynaTtop nepenana AaBneHnmn
MoHob6nouHblii TUna AVP ans nopatoliero unn obpaTtHoro Tpybonposoaa Ay CocTasHon Tuna AFP/VFGZ
=15-50 MMm,
K,s = 4,0-20 M3 /4, YyryHHbI/, hNaHLEBbIN, KnanaH VFG2 Ay = 15-125 mm, K,s = 34-160
Py = 25 6ap, Twake. = 150 °C, AP = 0,2-1,0 unn 0,3-2,0 bap M3 /4, YyryHHbIW, hnaHuesbi, Py = 16 6ap, Tuakc. =
200 °C
Perynupytowmii anemeHT AFP-9 AP = 0,15-1,50
wnmn 0,5-3,0 6ap
MmnynbcHas Tpybka AV ana AVP (T wnan 2 wr.) MmnynbcHas Tpybka AF ana AFP (2 wT.)
7 Perynatop nepenycka
MoHobnouHbIn TNAa AVPA CoctaBHoM Tuna AFPAJVFGZ
Ay = 15-25 mm, Ay = 15-25 mm, Oy = 32-50 mwm, Knanan VFG2 Ay = 50-100 mwm,
Kvs = 4-8 Mm3/y, Kvs = 4-8 m3/y, Kvs = 12,5-20 M3/4, YyryHHbIN, Kvs = 32-125 M3 /4, 4yryHHbIN,
6pPOH30BbLIN, C 6pPOH30BbIN, C HAPYKHON naHLUeBbIN, dbnaHuesbIN,
HapyXHow pe3bboin, pe3bbon, Py = 25 6ap, Tuwxc = 150 °C, AP = Py = 16 6ap, Tmakc = 200 °C
Py = 16 6ap, T,3Kc. = Py = 25 6ap, Tuake. = 150 0,2-1,0 uan 0,3-2,0 6ap
150 °C, AP = 0,2-1,0 °C, AP = 0,3-2,0 6ap Perynupytouwmit anemeHT AFP-9
6ap [P = 0,15-1,20 unn 0,5-2,5
6ap
MmnynbcHas Tpybka AF ana
AFPA (2 wr.)
[TpucoeanHUTENbHbIE PUTUHTW AN AVPA -
C HapyXHoW Moa npueapky (KOMNAeKT, - -
pe3bboit (KoMMNeKT, 2 WT.)
2 WT.)
8 JNeKTPOMArHUTHbIN (CONeHONAHbIN) KNnanaH
Knanan EVZZ20B fly = 15-50 MM, Kv =4-40 M3/4, bpOH30BbIN, My(TOBbIN, Py = 16 bap, T,akc = 120 °C
RaTywWwka 3/iekTpoMarHuTHas Ha 220 B Ans knanaHa EVZ20B
[Tekep ANA NOAKNIOYEHNA KADENa K SNEKTPOMArHUTHOW KaTyLlKe
9 JNEeKTPOKOHTAKTHOE pesie AaBneHus (npeccocTar) KPI35
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npoaomkenue Tada.I11.1.

|'|°3u|_|‘";| OnucaHue o6opyp,osaHm|, ﬂpMﬁDpDB " yc‘rpoﬁcm " pekomeHgauum no X NPUMeEHeHU npumeuauue
no
cxeme
T0 Pene pasHoctu aasneHun RT26Z2A pna ABP HacocoB
TT INEeKTPOHHbIV perynaTop Temnepatypbl/koHTponnep ECL BapuaHT Bbibupaetca ncxoas 3 cTpykTypbl 6T,
TpeboBaHUI k 06beMY BBOAMMOW /BbIBOAUMOW MHGOPMALUM 1N AUCTETYE pPU3ALLUN
ECLZTO ECL3T0 ECL Apex 20
Kntou A230, AZ60, AZ66 Kntou AZ60, AZ66, A368 -
- h TpaHchopmaTop
nuTaHusa 24 B
NOCTOAHHOrO _TOKa
RpeneXHbl€ 3IEMEHTHI A1 MOHTAXA B LLUTE yNpaBieHUs
12 JlaTuynk TemnepaTypbl HapyXHoOro Bo3dayxa ESMT
T3 JIaT4yuK TEMNEPATYPbl TEMNTOHOCUTENS U FTOPAYEN BOAI
ESMU, norpyxHon, meaHbii, L = TOO mm ESMU, norpyxHon, n3 Henwasetowen ctanu, L = T00
MM
Tvnb3a n3 HepxxaBelLLen cTanu As NorpyxHoro h
MepHoro gatymka ESMU
T4 Pacxopomep XO0N0AHOBOAHbBIN MpouseoauTens:
no yKasaHuto
3aKasuumka
T5 KnanaH banaHCUMPOBOYHbBIN, PYYHON
MSV-BD ﬂv = TR-R0) MM RATVHHKRIA MbeTOBbIVI MSV-F2 ﬂ'y = ITR—TRD MM UuvrvHHKIIA f‘hI'IaHLLeBbII/I
= 20 6ap, Tuake. = 120 °C = 16 6ap, Tuakc. = 130 °C
T6 Knauw mannrnm Tuna TiP My = R7-TRD MM cTAankHNIA ANA ANMRANKVY UNKA (hNAHTIARKIA
Py = 40 6ap (ans Ay = 25-50 Mm) u Py = 25 6ap (ans Ly = 65-150 MM), Tuake. = 150 °C
17 KpaH waposon Tnna XT1666 Iy = T5-50 MM, cTanbHON, My®dTOBbIN, Py = 69 bap, Twake. = 230 °C
T8 KpaH TpexxoAaoBon noA MaHoMeTp, Iy = 15 MM, Py = 16 bap, Twi<C = 150 C CTOpOHHEro
nocTasLLMKa
19 JMCKOBbIV MOBOPOTHbIN 3aTBOp TNa SYLAX [ly = 25-100 MM, YyryHHbII, AN YCTAHOBKM MeXAy hnaHuamu,
Py = 16 6ap, Tui<c. = 120 °C
20 Knanan obpaTHbIv
Tun 223 Ay = 20-50 Tun 462 y = 50- | Tun 802 Ay = 20-50 | Tun 802 Ay = 65-100
MM, NATYHHbIN, C 100 MM, MM,  NaTyHHbIK,  AN8 | MM, YyryHHbIN, ons
HapyXHoW pe3bbol, Py = YYTYHHbIN, YCTaHOBKM Mexay | YCTaHOBKM Mexay
16 6ap, dnaHueBbIn, ¢dnaHuamm, Py = 16 6ap, | dnaHuamu, Py = 16 6ap,
Tmakc. = 80 °C Py =10 6ap, Twakc. Twuake. = 200 °C Twake. = 150 °C
[Tpucop nuHUTANbHBIE -
WTyLepbl
C noa,
Hapy>XHOW npuBapky
pe3bbon (komnn.,
(komnan., 2 WT.)
pAl PUNbTP CeTYATHIN
Tun Y222P [y = 20-50 MM, naTyHHbIN, Tun FVF Oy = 15-150 MM, YyryHHbIN,
MY®TOBbIN, CO CMYCKHbIM KPAHOM, Py = 25 NaHLEeBbINA, CO CMYCKHbIM KpaHoM, Py = 16
6ap, Tuake = 110 °C 6ap, Tvak. = 150 °C
22 MaHoMeTp noKasbiBalowmin, cepTudULNPoBaHHbIN B Poccun, C AMamMeTpoM WwKanbl He meHee 100 MM, CTOpoHHero
BEPXHWUM MpenenomM U3MepeHus B COOTBETCTBUM CO 3HAYEHUEM UCMbITAaTeNbHOrO AAB/EHUA nocTasLuka
23 TepMoOMeTp NoKasblBaOLWMIA C FMABb30M, CePTUGULMPOBAHHbIN B POCCUM, C BEPXHUM NpPeLesoM 3MepeHus B | CTOPOHHEro
COOTBETCTBUM C MAKCMMaNbHOM TEMNEPATypon n3mepaemMon cpe bl nocrasLimka
24 RKnanaH npeAoxXpaHUTENbHbIN CTOpOHHEro

NOCTaBLWUKa
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Hpunoxenue 2

YasTpassykoBoit pacxogomep ULTRAFLOW

(TeXHHUYECKHUE JaHHBIC)

Taoauua I1.2.1
Hom.pacxop,,mslq MoHTa)XXHaa agNnHa AP, KNa K,
0,6 Gs/sx110Mm(Dy15) 10 1,9
1,5 Gs/sx110Mm(Dy15) 22 3,2
0,6 G;x130mm(Dy20) 10 1,9
1,5 G;x130mm(Dy20) 22 3,2
1,5 Gs/4x165mMmm(Dy15) 18 3,5
1,5 Gs/4x165mMmm(Dy20) 18 3,5
1,5 G;1x190mm(Dy20) 18 3,5
2,5 G;1x190mm(Dy20) 22 5,3
3,5 G1/4X260mm(Dy25) 8 12,4
3,5 Dy25x260 mm(dn.) 8 124
6 G1/4X260mm(Dy25) 8 21,2
6 Dy25x260 mm(dn.) 16 15
10 G,x300mm(Dy25) 6 40,8
10 Dy40x300 mm(dn.) 6 40,8
15 Dy50x270 mm(dn.) 11 45,2
25 Dy65x300 mm(dn.) 12 72,2
40 Dy80x300 mm(dn.) 8 141,4
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Perynsaropsl nepenana qaBacHUs
IVF u IVFS ( DANFOSS ) c ¢naHIeBsIM cCOeqUHEHUEM

IIpuioxkenue 3

Taoauna I1.3.1

dnannesoe YciaoBHas Jnana3zoH Komoseiit Ne | Komosrriit Ne'

COCIUHCHHE MPOITYCKHAsA  |HACTPOUKH Py 16 P y 25

no DIN 2501 |cnocobnocts, Ky
15 MM 0,63 M /4 1 MIIa 065-7206 065-1210
15 MM 1,0 M ¥/ 065-7208 065-1211
15 MM 2,5 M /4 0,8 MIla | 065-7212 065-1213
15 Mm 4,0 M ¥4 0,8 MITa | 065-7215 065-1215
20MM 6,3 M */a 065-7220 065-1220
25 MM 10 M %/ 065-7225 065-1225
32 MM 16 M /4 065-7232 065-1232
40MMm 20 M /4 065-7240 065-1240
50 MM 25 M /4 065-7254 065-1254

Perynarop pacxona YPP/-M
Taoauna I1.3.2

JlnameTp ycIOBHOTO

npoxoaa, MM

VYciioBHas MpOITyCKHAs

crocoOHOCTh, Ky

Jnana3oH HaCTpOMKHU

25

50

80

100

150

6

25

60

100

250

0,01-0,04 MnNa
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IHpuiaoxenue 4
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IIpuiio:xenune 5

Peryasitopsl TeMnepaTypbl 3JIeKTPOHHBbIE ''JiekTrponuka P-211",
"Juexkrponuka P-2IIM", "Jaekrponuka P-2M" ¢ npoxoaHbiM

pPeryJIMpyromuM KJIanaHoM

Tabmuna I1.5.1

MakcumanbHasi anekTpuyeckasi MOWHOCTb, NoTpebnaemas 15
perynatopowm, BT, He 6onee

Temnepatypa paboyen cpegbl, °C, He bonee 150
Pabouee pnasneHue, Mla, He bonee:

ceTeBon BOAbI:

npu [ly 3aTtBopa ot 15 oo 25 mm 1,6
npu Ay 3atBopa ot 32 1o 40 mm 0,7
napa 0,4
[nana3oH 3agaHuns Temnepartypbl BTOpM4YHOro| 15-100
TennoHocutens, °C

30Ha He4yyBCcTBUTENLHOCTH, °C +0,5
[MapameTpsbl U - 3akoHa perynnpoBaHus

koadpmumeHT nepegaydn Kn, c/°C ot 1 go 10
NOCTOSAHHAsA BPEMEHU NHTerpupoBanusa, T,, C 10

YcaoBHasI NPONYCKHAA CIIOCOOHOCTh PEryJsiropoB
Tabmnuma I1. 5.2

Twun perynaropa [y 3atBopa, Mm| Ky, Ky6.M/4 Macca, kr
(Bce Tunbl) (BCe TVMbI)
"OnekTpoHuka P-21" 15 2,5 16,0
"OnekTpoHunka P-2MM" 20 4,0 16,0
"OnekTpoHuka P-2M" 25 10,0 16,2
32 16,0 16,2
40 25,0 16,7
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Peryasitopbl TeMnepaTyphbl 3JIeKTPOHHbIEe "'JjiekTpoHuka P-12"

C MPOXOAHBIM PETYJHUPYHOIINM KJIAITAHOM

Tabsmma I1.5.3
MakcumanbHas anekTpudeckas MOLLHOCTb, NoTpebnaemas 15
perynsatopom, BA, He 6onee
TemnepaTtypa paboyen cpeabl, °C, He bonee 180
Paboyee paBneHue nepBuyHOro TenmnoHocutens, Mlla, He
bonee:
Boda 1,6
nap 0,4
[nana3oHbl 3agaHus Temnepartypbl BTOpUYHOro| 35-95
TennoHocutens, °C 115-175
30Ha HeyyBcTBUTENbLHOCTH, °C +0,5
[MapameTpsbl [T — 3akoHa perynupoBaHus :
koadppmumeHT nepegayn, Kn, c/°C
MWUHUMAaIbHbIN 0,8
MaKCUMarnbHbIN 75
NOCTOSAHHAA BPEMEHU NHTEerpnupoBaHus, ¢
MWUHUMaSIbHasd 10
MaKkcumarnbHas 100

YcJI0BHAsI MPONYCKHASI CIIOCOOHOCTH PEryJsirTopoB

Taoauna I1.5.4
NcnonHeHne [y npucoeguHe- Kv, My Macca, kr
KnanaHa HUA, MM
KMo1 50 2,5 18
KIo2 50 40 18
KMO3 50 10,0 18
Kro4 50 16,0 18
KMO3 50 25,0 18
KIoe6 50 27.0 52
KMoz 50 56,0 52
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Peryasitopsl Temneparypsbl jieKTpoHHble ""JJIEKTPOHUKA P-

8Il
C TPEXXOA0BbIM PETYJIUPYHOIIINUM KJIAITAHOM

(TEXHUYECKUE XapAKTEPUCTUKH )

Taoauna I1.5.5
MakcumanbHas anekTpuyeckas MOLLIHOCTb, notpebnaemas| 15
perynsatopom, BA, He 6onee
Temnepatypa paboyen cpegbl, °C, He bonee 150
Pabouee pnasneHue, Mla, He bonee: 1,0
[Mepenan AasBneHns mexay BXOAHbIMM naTpybkamwn (npu atom| 0,2
nasrneHne B 6OOKOBOM BXOAHOM naTpybke AOSMKHO NpeBbiaTh
AaBrieHne B HXHeM BXOAHOM naTtpybke), Mla, He bonee
[Mepenan gaBneHus Mexay BXOAHbIM WM BbIXOOHLIM naTpybkamu,| 0,6
MTlla, Hc 6onee
OTHoCUTENbHaa NpoTeYvka B Kaxkaom 3atope, % oT KV, He 6onee 0,5
3agaHne Temnepartypbl CyMMapHoro notoka, °C 35-95
30Ha HeyyBCcTBUTENBLHOCTH, °C, He Bonee 0,5
[MapameTpsbl [N ~ 3akOHa perynmpoBaHus .
kKoatppuumneHT nepegayn, c/°C 0,8-75
NOCTOSIHHAA BPEMEHN UHTErPUpPoOBaHnA, C 10-100
Ycii0BHAs POMYCKHASA CIMIOCOOHOCTh MCIMOJITHEHUH KJIATIAHOB
Taoauna I1.5.6
NcnonHeHne Y npucoeanHeHna, mm Ky, M3/
KnanaHa

KCO01 50 2,5

KCO02 50 4,0

KCO3 50 6,0

KC04 50 10,0

KC05 50 16,0

KCO06 50 27,0

KCO7 80 56,0

KCO08 80 71,0

KC09 100 118,0

KC10 100 169,0
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Perynsaropsr Temneparypsl IVF u IVFS (Danfoss) ¢ n1ByxxomoBbIM
PEryJIUPYIONIUM KJIallaHOM

Taoauua I1.5.7

dnaHueBoe HnanasoH | lNpumeHeHne | Kogosbin Ne | Kogosbin N

COeNHEHNE | HAaCTPOWKK PN 16 PN25

no DIN 2501 Ky,M>/y
15 MM 0,63 0,1 MMMa 065-7206 065-1210
15 MM 1,0 065-7208 065-1211
15 Mm 2,5 0, 08 Mlla 065-7212 065-1213
15 Mm 4,0 0,08 MIla 065-7215 065-1215
20MMm 6,3 065-7220 065-1220
25 Mm 10 065-7225 065-1225
32 MM 16 065-7232 065-1232
40MMm 20 065-7240 065-1240
50 mm 25 065-7254 065-1254

:
—— - = A AB| —= A— AB
B 3 ?

VR VF 2, VFS§ 2

f

VRGB(G), VF 3

fS
&
]

Puc. IL.5.1. IIpyauun padéoThl peryjiupyomux KJIanaHoB.
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Perynupyromue kiaananbi: VR, VF, VFS 2-xonoBbie; VRB(G),
VF 3-xoxoBbie (Danfoss)

Taoauna I1.5.8

YcnosHbinn | Ky, Koo Ne
avametp | Mo/ BHyTp. ®naHubl | ®naHubl | HapyxH. | HapyxH. | ®naHubl
Ay, Mm pe3bba pe3bba pe3bba
VR2 VF2 VES 2 VRG 3 VRB 3 VF 3
15 0,25 |065B 1009| 065B0009
0,4 |065B1010 | 065B0010 | 065B4010
0,63 | 06B1011 | 065B0011 | 065B4011 | 065B1211 | 065B1311
1,0 |065B0012 | 065B0012 | 065B4012 | 065B1212 | 065B1312
1,6 |065B1013 | 065B0013 | 065B4013 | 065B1213 | 065B1313
2,5 [065B1014 | 065B0014 | 065B4014 | 065B1214 | 065B1314 | 065B011
4,0 1065B1015 | 065B0015 | 065B4015 | 065B1215 | 065B1315 065g011
20 6,3 |065B1020 | 065B0020 | 065B4020 | 065B1220 | 065B1320 0652012
25 10,0 | 065B1025 | 065B0025 | 065B4025 | 065B1225 | 065B1325 0658012
32 16,0 | 065B1032 | 065B0032 | 065B4032 | 065B1232 | 065B1332 0652013
40 25,0 | 065B1040 | 065B0040 | 065B4040 | 065B1240 {065B 1340 0652014
50 38,0 | 065B1050 | 065B0050 | 065B4050 0653015
40,0 065B1250 | 065B1350 :
65 63,0 065B3165 | 065B3356 065B306
80 100,0 065B3180 | 065B3380 0652308
100 145,0 065B3200 | 065B3400 065803100
125 200,0 065B3225 065B3125
150 300,0 065B3250 065B3150




