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BBenenue

B cootrBerctBun ¢ /1/, cucteMbl BHYTPEHHEIO TEIJIOCHAOKEHUS
3JaHUW Pa3INYHOTO HAa3HAYEHMsI CleNyeT npucoenuHaTs cornacHo CII
124.13330 /2/ x TennoBBIM CETSAM IEHTPATN30BAaHHOTO TETUIOCHAOKEHUS
WIKM aBTOHOMHOTO MCTOYHHKA TEIUJIOTHI 4Yepe3 aBTOMAaTU3UPOBAHHBIC

LEHTPAJIbHbIC WIN VHIUBUYaJIbHbIC TEIIOBbBIE ITYHKTBHI,
o0ecTnieynBaroe TUIPABIMYECKUI UM TEIJIOBOM PEXUMBI CHUCTEM
BHYTPEHHETO TEILUIOCHAOKEHHU S, a Tak>Xke aBTOMAaTUUYECKOEC

peryJiupoBaHu€ MOTPEOJICHUSI TEIJIOTHI B CHUCTEMax OTOIUICHUS U
BCHTWIAIIMA B 3aBUCMMOCTH OT M3MEHEHHSI TEMIEPATypbl HApPy>KHOTO
BO3JyXa Y NOAAECPKAHUE 3aJaHHOM TEMIIEpATypbl TOpsYEHd BOAbLI B
CHCTEMaXx TopsYero BOAOCHAOKEHHUS.

TenaoBoM MyHKT JIsl )KUJIBIX M OOIIECTBEHHBIX 3IaHUM, KaK MPaBUJIO,
ciaedyer pa3Mmeniatb B OOCHY)KMBa€MOM  3JaHUM;  YCTPOMCTBO
OPUCTPOCHHBIX WJIM  OTAEIBHO  CTOSIIIMX  TEIUJIOBBIX  IMYHKTOB
JOMyCKAeTCs MperycMaTpuBaTh P 0OOCHOBAHHUH.

KommiiekcHoe pelienre mpoOjieMbl aBTOMATHU3allMd M y4deTa Teria
CHUCTEMBI TEIJIOCHA0KEHUS 3/TaHUsI TTO3BOJISIET:
® CHHU3HUTH MOTpPeOICHNE TEIIa CUCTeMOU oTorieHus ( ¢/0);

e o0OecrieyuTh TOYHOE TNOAJEpXKaHUE KOMMOPTHON TeMIiepaTypbl

BO3/IyXa B IOMENICHUSIX;
® YIOPOCTUTH HACTPOMKY , PETYJMPOBAHUE M DKCIUTyaTaluio c/o.

B nanHOM y4eOHO-METOIUYECKOM MOCOOMM MPHUBEICHBI PEKOMEHIAIMN
IUIS. IPOEKTUPOBAHUSA ABTOMATHU3UPOBAHHBIX WHJAMBUYATbHBIX TETUIOBBIX
NYHKTOB 3JaHUN KUJIWIIHO-TPAXJAHCKOTO Ha3HaueHud. J[aHbl MaTepuanibl
N0 MPUHATUIO OO0BEMHO-TUIAHUPOBOYHOIO U KOHCTPYKTHUBHOIO pELICHUS,
pacueTry W T1oA0Opy 00OpyAOBaHHsA, NPUOOPOB YydeTa, KOHTPOJIS U
aBToMatu3anuu, npuMmeHseMblx B AWTII, npuBeneHbl TakKe CBEACHUS IO
UCIIOJIb3YEMBIM TpyOaM U apmatype.

IIpuBeneHHple B mMocOOMM CBEACHHS IO aBToMaTu3upoBaHHbIM MTII
MO3BOJISIIOT CTYIEHTaM MPU BBIITOJIHEHUHN KYPCOBBIX U JIUTUIOMHBIX MPOEKTOB
UCIIO0JIb30BaTh HOBEUIIINE JOCTUXKEHHUS B 00JIACTH OTOIJICHUS MO SKOHOMHUU
TEIJIOTHI U CO3JaHUI0 KOM(MOPTHBIX YCIOBUN B OTAIUIMBAEMBIX MTOMEIIEHUIX
B TEUEHUE BCETO OTOMUTEIBLHOTO IIEPUOA.



1. Ha3nauenme AWTII U TpeOOBaHMS K O00bEMHO-
IVIAHUPOBOYHOMY  PelleHUI0

AHUTII — 53TO COOpYyXKEHHE C KOMIUIEKTOM OOOpYyI0BaHMUS,
NO3BOJISIIOIIMM  HM3MEHUTh TEIUIOBOM W THAPABIMYECKUN PEKUMBI
TEMJIOHOCUTENISA, 00ECIIEUUTh YUET U PErYJIUPOBAHUE TEIJIOBOM SHEPTUU
U TEIUIOHOCHUTEIS, IPEIHA3HAYCHHOE JUI IPUCOCIUHEHUS CUCTEM
OTOIJICHUS, BEHTUJISILIUU, TOPSIYEr0 BOAOCHAOKEHUSI OAHOTO 3/IaHUS WU
€ro YacTH.

B oOmem ciaywae AMNTII cocrour wu3 ys3jia BBoaa M
aBTOMATH3UPOBAHHOIOYy3e/1a ynpasieHus (AYY).

¥Y3eq BBOIa— 3TO YCTPOMCTBO C KOMIUIEKTOM OOOpY/IOBaHUS,
MO3BOJISIOIIEE OCYIIECTBIISITh KOHTPOJIb NMAapaMETPOB TETUIOHOCUTENS U
Opu  HEOOXOJMMOCTH  OCYIIECTBJISITh  pacHpeiesieHHe  IMOTOKOB
TEMJIOHOCUTEIIS MEXK1y TOTPEOUTEIIAMU.

ABTOMATH3UPOBAHHBIN y3eJ ynpasiaeHus (AYY) npenHazHayeH
IUIsi ABTOMAaTHUYECKOIO PEryJMpPOBAHUS MapaMETPOB TEIUIOHOCHUTENS
(TeMriepaTypa, MJaBJIEHHE), IOCTYHAIOLIEr0 B CHCTEMY OTOIUICHUS,
o0ecreueHus yueTa U peryliupoBaHus pacxoJa TEIIOBOM YHEPTUU.

B ogHOM 37aHuuM Uil rpynn IMOMEIIEHWW Pa3HOrO HA3HAYEHUs WIIU
IPpyNIl IIOMEUIEHUM, IPEAHA3HAYECHHBIX Ul pPa3HbIX AapEHIAaTOPOB
(BlamenbUEeB), MO  3aJaHU®  HA  MPOEKTUPOBAHHE  MOTYT
IpeayCMaTpUBaATbCS MHIWBUAYAJIbHBIEC Y3Jbl ydeTa Pacxoja TEIIOThI
IUIsL OTACIIBHBIX TPYIIT IOMEILIECHUN.

B AWTII, cornacuo /3/, mnpemycMmaTpuBaeTcs pasMelieHue
o0OpyI0OBaHMs, apMaTypbl, NpUOOPOB KOHTPOJIS,, YHOPABICHUS U
aBTOMAaTU3aLMHU, IIOCPEICTBOM KOTOPBIX OCYLIECTBIISIETCS:

¢ 1peoOpa3oBaHUE BHJIa TEIJIOHOCUTEIS HIIA €r0 apaMeTpPOB;

® KOHTpPOJIb IIAPAMETPOB TEIJIOHOCUTEIS;

® DPEryJIMpPOBaHUE PACXOJA TEIJIOHOCUTENSA U PACIPEAECICHUE €ro 10

CUCTEMaM NOTPEOJICHUS TETIOTHI;

® OTKJIIOYEHUE CUCTEM MOTPEOJICHUS TEIIOTHI;

® 3aIUTAa MECTHBIX CUCTEM OT aBaPUMHOI'O MOBBILICHUS I1IAPAMETPOB

TEIJIOHOCUTEIIS;

® 3aroJHEHUE U MOJMUTKA CUCTEM MOTPEOICHUS TEIIOTHI;

® yyeT TEIUIOBBIX IIOTOKOB W PAacxoJOB TEIUIOHOCUTENS U

KOHJICHCATA.



B TtenmnmoBoM mnyHKTE B 3aBUCUMOCTHM OT €rO HA3HAYEHUS U
KOHKPETHBIX  YCJIOBUH  TIPUCOCIMHEHUSI  MOTpeOUTEeNel  MOryT
OCYILIECTBISATHCS BCE NMEPECUUCIICHHBIC (PYHKIIMU WA TOJIBKO UX YaCTh.

YerporictBo UTII 00s13aTenbHO 111 KOXKA0TO 3JJaHUST HE3aBUCUMO
OT HaJIMUMs 1ieHTpaiabHOro TerioBoro myHnkra (L[TII), nmpu stom B UTII
IpeayCMaTPUBAIOTCS TOJIBKO T€ (DYHKIHMH, KOTOpPbIE HEOOXOIWMBI JIJIs
MPUCOCTMHEHUS CUCTEM MOTPEOJICHUS TEIJIOThl JAHHOTO 3JIaHUSl U HE
npenycmorpensl B LTI

NunuBuiyaabHbIE TETUIOBBIC MYHKTHI JOJDKHBI ObITh BCTPOSHHBIMU
B OOCIYy)XHMBaeMble HMM 3JaHUS U pa3sMelaTbCsi B  OTHACIbHBIX
MOMEIIIEHUSX HA IEPBOM ATAXKE Yy HAPYKHBIX CTEH 37aHus. Jlomyckaercs
pasmemate UTII B TEXHMYECKUX MOAIOJbSAX WM B MOABAIAX 3AHUN U
COOPYXKEHUM.

Bcrpoennbie B 3/aHUs TEIJIOBBIE MYHKTHI CIEAYET pa3MeliaTh y
HapY)XHBIX CTEH 3/IaHMIl Ha pacCTOSTHUM HE Oojiee 12 M OT BbIXO/Aa U3
ATUX 3aHUM.

MuHUMabHBIE PACCTOSIHUSI B CBETY OT  CTPOMUTEIIBHBIX
KOHCTPYKIIUA 70 TPyOONPOBOJOB, 00OPYIOBAHUSA, apMaTyphl, MEXKIY
MMOBEPXHOCTAMU  TEIUIOU3OJAIUOHHBIX  KOHCTPYKIIUM  CMEMXKHBIX
TpyOOIPOBOJIOB, a TaKXXE IIUPUHY MPOXOJ0B MEXAY CTPOUTEIHHBIMU
KOHCTPYKIIUSIMUA U 000pya0BaHUEM (B CBETY) Cl€AyeT IPUHUMAThH 110
MPUIIOKEHUIO 1.

Beicory nomemenuit UTII oT OTMETKH 4YMCTOro moja J0 HHU3a
BBICTYIIAIOIINX KOHCTPYKIIUM TEpPeKphITUS (B CBETY) PEKOMEHAYETCS
NPUHUMATh HE MEHEE 2,2 M.

[Ipu pasmemenun WTII B mHOABAIBHBIX H  IIOKOJBHBIX
MIOMCIICHUAX, a TakXe B TEXHMYECKMX MOJMNOJbIX 3JaHUM
JOTyCKAeTCsl MPUHUMATH BBICOTY TIOMEIIEHHI U CBOOOIHBIX ITPOXO/I0B
K HUM HEe MeHee 1,8 m.

B momenieHusix TEIUIOBBIX IMYHKTOB CIIEAYET IPEAyCMATPHUBATh
OTIEJIKY OrPaKJACHHUHN JIOJTOBEYHBIMH, BJIATOCTOMKAMHU MaTEpHUAIAMH,
JOTYCKAIOIIUMH JIETKYIO OYHCTKY, IIPH 3TOM HEOOXOIMMO BBHITIOTHUTB:

® IITYKaTypKy Ha3€MHOM YAaCTH KUPIIUYHBIX CTEH;

® 3aTUPKY IIEMEHTHBIM PACTBOPOM 3ariyOJICHHON YacTH OETOHHBIX
CTEH;

® DPACIIMBKY IIBOB ITAHEJBHBIX CTEH;



e M00EJIKY MOTOJIKOB;

e OETOHHOE WJIH TUIMTOYHOE TTOKPBITHE TIOJIOB.

B TemioBeIX mMyHKTax cieayeT MpeaycMaTpUBaTh OTKPBITYIO
MPOKJIAJIKy TPYO.

2. HpncoezmHeHne CUCTEM OTOIIJIECHUA K TEIJIOBBIM CE€ETAM

B cootBercTtBUM ¢ TpeOoBanusiMu /1/ , mpu LEHTPAIM30BAHHOM
TEIJIOCHA0XKEHU U CHUCTEMBI OTOILICHUS u BHYTPEHHETO
TEIJIOCHAOXKEHUSI JKWIbIX M OOIIECTBEHHBIX 3JaHUM CleAyeT, Kak
MPaBWIO, IPUCOCIUHSATD K TEIJIOBBIM CETSIM 110 HE3aBUCHMOM CXEME.

[IpucoenrHeHWEe CUCTEM BHYTPEHHEIro TEIJIOCHAOKEHMS 3JaHUM K
TEIJIOBBIM CETSIM IO 3aBUCUMOM CXEMe€, a TaKXKe€ CHUCTEM OTOIJICHUS
CTPOSIIIUXCA WM PEKOHCTPYUPYEMBIX OTACIBHBIX 37aHUM (BHYTpHU
CJIOKMBILIEUCS 3aCTPOMKK C OOIIMM JIJIsi TPYIIbl 3AaHUNA TEIJIOBBIM
MyHKTOM) JIOIYCKAaeTCs MpeIyCMaTpUBaTh Yepe3 aBTOMATHU3UPOBAHHBIN
y3en ynpaiieHus: (AYY)aas Kaxaoro 31aHus, o0ecrneunBas 3aiury oT
NOBBIIICHUSI  JIaBJICHUS, a TaKXe PEryJIupoBaHUE TEMIEPATYpPhI
TEMJIOHOCUTENISA B 3aBUCUMOCTH OT U3MEHEHUS TEMITEPATypPbl HAPYKHOTO
BO3nyxa. [IpucoeanHenre cucTeM BHYTPEHHETO TEIJIOCHAOKEHUS Yepes
aBTOMATU3WPOBAHHBIN AJIEBATOPHBINA y3€J JOMYCKAETCs MO 3aJaHuI0 Ha
POEKTUPOBAHKE TP OOOCHOBAHUH.

OcHOBHEBIE MPUHIUITAATIbHBIE CXEMBI AYY TS
[EHTPAJTU30BAHHBIX CUCTEM TEIUIOCHAOKEHUSI MPEACTaBIEHBI puc.1- 3 .
[Ipucoeaunenrue cuUcTeM MOTPEOJICHHS  TEIUIOTHI  CIIEIYET
BBITIOJIHATh C YYETOM THAPABIMYECKOrO PEeXUMa pabOThl TEIIOBBIX
ceteit  (mbe3omeTpuyeckoro rpaduka)d  rpaduka  U3MEHEHHUS
TEMIIEPATypbl TEMJIOHOCUTENS B 3aBUCUMOCTH OT HW3MEHEHMS
TEMIIEPATypPbl HAPYKHOTO BO3TyXa.
[Ibe30MeTpuuecKkuii Tpaduk XapakTepuzyeT JAMHAMUYECKOE U
CTaTUCTUYECKOE JIaBJICHHUE B JIF000I TOYKE CUCTEMBI TEINIOCHAOKEHUSI.
T.o., Be100Op cxembl UTII 3aBucHT OT:
e a0COJIOTHOTO JaBJICHUA B MOAAIONIE U 0OpaTHON MarucTpassix
TEIJIOBOM CeTH (T/C) B MeCTe MPUCOEAUHEHHUS UX K C/0;
e mpeacnapbHO  gomycTuMoro gaBimenus guas HII c/o m
000pyI0BaHHUS;
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®  CTaTUYECKOIO JIaBJICHUS B T/C;
e craTuueckoro aaeienus c/o (N,, + Sm);
® THUIPABINYECKON XapaKTEPUCTUKH C/O.
B cootBeTcTBUU ¢ TONOKEHUSIMU /3/ C/0 MPUHUMAIOT CIEIYIOIINUE
OCHOBHBIE CXEMBI IPUCOCTNHEHNS :

® 3aBHCHMYIO 0€3 CMEIICHHUs MPHU COBMAJACHUU THAPABINYECKOTO U
TEMITEPATyPHOTO PEKUMOB TEIIIOBOM CETH M MECTHOM CHUCTEMBI;

® 3aBHCHMYI) CO CMEIICHHEM TIPH HEOOXOIWMOCTH CHHIKEHUS
TEMIIEpaTypbl BOABI B CHCTEME OTOIUICHUSA (C YCTaHOBKOMU
aBTOMAaTUYECKOTO0 dJieBaTopa C PEryJupyeMbIM  COIUIOM
CMECHUTEIIbHOTO Hacoca Ha TMepeMbIYKe MEXIy IoAalomed u
0o0paTHON MarucTpajisiMU. C YCTAaHOBKOM Hacoca Ha OOpaTHOM
TpyOONIPOBOJIE T€pe] Y3JIOM CMCIICHHS WIM Ha IOAaroleM
TPyOOIIPOBOJIC MOCIE y3/1a CMEIICHUS ) ;

® HE3aBUCHUMYIO.

Cxema IpUCOEIUHEHUS C/0 K TEIJIOBBIM CETSIM ITOCPEICTBOM
aBTOMAaTHUYECKOTO 3jieBaTopa ( CM. purc.4) UCTOb3yeTCs MPU
CIEAYIOUIUX YCIOBUSX /4/:

a) Cratuueckoe naBieHue c¢/o,klla, MmeHblile 1aBiaeHus B 00paTHOM
MarucTpaiu 1/c — Pe; ¢/o<P;

0) cTaTUYeCcKOe TaBj€HUE T/C OOJIBIIIE CTATUYECKOTO JIaBJICHUS C/0
- PCT T/C>PCT c/o

B) CTAaTMYECKOE JaBJCHHWE T/C M JaBJCHHWE B TOJAIOIICH W
oOpaTHOM MarucTpajiud He npeBblmaer npenena mnpounoctu HIT wu
ooopynoBaHus ( Pe;rc; Pry Po<P,on (0,6 Mma).

I') pacmojiaraeMoe JaBJIeHHE B T/C JIOCTaTOYHO JJIs1 HOPMaJbHOM
pabotsl aneBatopa ( AP1/c = Pn - Po>APtp.on).

IIpu Tex e ycnoBusx , HO B ciaydae eciau AP <AP.,,umm ecin
MOIITHOCTh C/O BBIXOJAWUT 3a TPEACIbl MOIIHOCTH H3TOTOBIISIEMBIX
aneBatopoB (Q> 1,1 MBT ), aneBatop HE MOXKET ObITh UCIOIB30BaAH JIJIs
CMEIIICHUS BOJBI. B 3TOM ciydae MCIONb3YIOT CMECHTEIBHBIN HACOC Ha
HepeMbIUKe (CM.pHC.5) .

Ha rpadmuke (puc.5) orpe3ok 1 — 2 (AP,,) — moTepu AaBJICHUS Ha
peryisiTope epernana gaBieHus; 2 - 3 (AP cy) 1 3-5 (AP oum) — moTepu
JABJICHUS B PETYIUPYIONMIEM KJIAlMaHe MPH MPOXOXKICHUU 4Yepe3 HEero
TEIJIOHOCUTENII ~ TOJAIOIIeH  MarucTpaad T/c  u  oOpaTHOM
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MarvucTpalim ¢/0 COOTBETCTBEHHO; 3 - 4(AP ¢/0) — motepu naBiacHUS
B ¢/0; 5 — 4(AP,,) — HOTPEOHBIH HAIOP IS CMECUTEILHOTO HACOCA.

T.o., ¢ yueToM (PaKTHUECKUX IMOTEPh B 00OPYIOBAHUH , BEIMYHHA
Haropa Il CMECUTEIbHOTO Hacoca , klla, ompenenures:

APy = [P1 — PO] - APy~ AP+ APy,
VI

AI:)Hac =AP c/o + AP”CM ,(21)

a mnepenan naaBiaeHud, klla, KOTOpbld HEOOXOIMMO TIOraCUTh Ha
peryuarope

AP, = [P — Po] - AP ., - AP', (2.2)

CxeMa ¢ TMOBBICHTCIIBHBIM HACOCOM Ha TIOJAOIICH MarucTpaiu
(cM.puc.6) NpuUMEHSIETCS,eCIIn:

a) CTaTUYECKOE JaBJICHUE C/0 OOJIbIIIE CTATUYECKOTO JABJICHUS T/C;

0) cTaThYeckoe JaBjeHHE c/0 Ooblle JaBjieHUS B OOpaTHOM
MarucTpaiy;

B) pacrojaraemasi pa3HOCTb JaBJICHUI MEHBIIE TIOTEPh JaBICHUS B
c/o ( APT/c = Pn - PCT c/o” <APTp.c/o )

Jis  mpemoTBpaiieHus  ONOPOXKHEHWsS C¢/0 Ha  Mojaromiei
MarucTpajv YCTaHaBIUBAETCs OOpaTHBIM KJamaH, a Ha OOpaTHOW -
PETYISITOP TIOJIITOPA.

Ha rpadwuke (puc.6) orpezok 1— 2(AP,) — moTepu maBiieHUs Ha
perymsarope nepenana jaasienus; 2 — 3 (AP',) — moTepu naBieHUs Ha
CMECUTETIBHOM KJlamaHe (U1 mojaromeil maructpanu); 3 — 6 (AP,) —
pacrioiaraemoe JaBieHue i c¢/o; 3 — 4 (AP''.,) — moTepu aaBlicHUS B
CMECHTEIbHOM KianaHe (uist oopatHod maructpain); 3 — 5 (APyac) —
HOTPeOHBIN HAIOp Hacoca I MOBBICHUTEILHOT0 Hacoca; 6 —7 (AP, ) —
nepernan JaBjaeHui Ha peryssaTope MoAmnopa.

T.o., ¢ yuetom (pakTUUECKUX MOTEPH B O0OOPYTOBAHHUH, BEIUUMHA
Haropa JyIsl IOBBICUTENBHOTO Hacoca, kKlla, onmpeaenures:

APHac = AP c/o'[Pn - PCT.C.O] + APKJ‘I + AP’CM + AP”CM (23)
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Hacoc na oOpatHoi maructpanu (puc./) yCTaHaBIMBAaeTCS B

ciiydae, eciu:

a) CTaTMYECKOE JaBJICHHE C/O MEHbBIIIE JAaBJICHUS B II0JArOIICH

MarucTpanu 1/c — (Pereo<Ps);

0) cTaTuYecKoe JIaBJICHUE C/0 MEHBIIIE CTAaTUYECKOro JaBJISCHMS T/C

o (PCTC/ O<PCT T/ c) ,

B) pacrojiaracMblii Hamop Ha BBOJAE T/C HEIOCTATOYEH IS

OPEOJIOJNICHUSI COMPOTUBIEHUST c/0 moTeph B obopyaoBanuu UTII -
(APT/C = [Pn - PCT] <APC.O. + API/ITH)'

T.o., ¢ yueTom (paKkTUUECKUX MOTEPH B 00OPYJOBAHHUH, BEIUUMHA

Hanopa Juisl IMPKYJISIHMOHHOT0 Hacoca, Klla, onpenenures:

APHac = [PH — Po] 'APKH - APICM + AP”CM + AP C/O_ (24)

3. OcHoBHoOe o0opyaoBanue AUTII

B o6meM ciyuae KOMIUIEKT OOOpYAOBaHMs [Jisi aBTOMATH3alluU U
yuera teria B AUTII cuctem oTomieHus ar000ro THITA BKITFOYACT:

8.
9.

SOk whE

. 3aJIBMDKKH (CTaJIbHBIE IIIAPOBbIC KPAHbI)

OUIBTPHI WU TPSI3CBUKH.

CoJiIeHOUIHBI BEHTUJIb.

OOpaTHBIif Ki1anaH.

TernocyeTuuk.

Perynstop mnepemaga JaBi€HUS WM PETYJISITOp dYacTd /o
VHIVMBUIYAJIbHOTO TIEPENaaa JaBJICHU U Pacxo1a BOJIbI.
Perynupyromuii  npuGop B OJAHOKAHAIHLHOM  HMCIOJHEHUH,
obecrieunBarOmMuN  TOAACp)KaHNE TeMIepaTypHOoro rpaduka B
CHCTEME B 3aBUCHUMOCTH OT TEMIIEPATYPbl HAPYKHOTO BO3AyXa.
JlaTumk TemiiepaTypbl HAQPY>KHOI'O BO3/1yXa.

JlaTuuk TemrepaTypbl BOAbI B IIOJAOIIEH MAaruCTPaii CHUCTEMBbI
OTOILJICHUS.

10. JlaTunk TemMnepaTypbl BHyTPEHHETO BO3AyXa.
11. Perynupyronuii KjamaH ¢ 3JICKTPOABUTATEIIEM.
12. Hacoc cmecuTenbHBIM O€CIIyMHBIM, OechyHIAMEHTHBIN WU

ABTOMATUYECKHUU 3JIEBATOP C PETYIUPYEMBIM COILJIOM .

13.KonTpomuep
14.1llkad ynpapiieHus dIEKTPUIECKUN
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3aBUKKH YCTaHABIIMBAIOTCS JJIs TEPMETHUYECKOrO OTKIFOUEHHS
CUCTEMBbI OTOIUIEHHUS (C/0) OT TpyOONPOBOJOB TEMIOCHAOKEHHS.
3anopHas apMaTypa npeaycMaTpUuBaeTCs:

® Ha BCEX MOJAKIIMX M OOpaTHBIX TPYOONPOBOJAX TEIJIOBBIX
CeTel Ha BBOJIE U BBIBOJIC UX U3 TEIJIOBBIX MTYHKTOB;

® HAa BCACHIBAIOLIEM M HArHETATEIbHOM NaTpyOKax KaXKJoro
Hacoca.

3anopHyro apmatypy Ha BBojae B MTII ¢ cymmapHOW TeminoBou
Harpy3kol Ha oromueHne u BeHTtwsinuio 0,2 MBT u  Oonee
PEKOMEHIyEeTCS MPUMEHSTh CTAJIbHYIO.

@uiabTp ceT4aThIi (UM TPSI3EBUK) 00ECIIEUMBAECT OYMCTKY BOJBI OT
TBEPJABIX B3BeCEl. ['ps3eBUKM B TEIUIOBBIX IIYHKTax CJEAYET
npeayCMaTpUBAaTh:

® Ha MOJAIOLEeM TpPyOONpOBOJiI€ MPU BBOAE B TEIJIOBOM ITYHKT
HEMOCPEACTBEHHO MOCIIE NIEPBOM 3aIIOPHON apMaTyphl;

e Ha oOparTHOM  TpyOOmpoBOAE Meped  PeryIupyroliuMu
yCTpOMCTBaMHU, Hacocamu, MpUOOpaMH ydeTa pacxoja BOIbI U
TEIJIOBBIX ITOTOKOB - HE 00Jiee OJHOTO.

ConeHonIHBI BEHTUIIb MPEKPAIIAET M0JIadyy CETEBOM BOJBI B C/0

pu 00€CTOYMBAHUU JICKTPOBUTATENCH.

[TognepskaHre TOCTOSITHHOTO Pacxojla U JaBJICHUS TETJIOHOCUTEIS
OCYIIECTBIIACTCS PETYJATOPOM Iepenajia AaBieHui. Beibop perynstopa
OCYHIECTBIIAIOT 10 yCIOBHOM MPOIYCKHOM criocoOHocTH Ky [M*/4] , ox
KOTOpPOW TOHUMAIOT OOBEMHBIN pacXo] TEIJIOHOCUTENS , M /4, C
IJIOTHOCTHIO, paBHOM 1000 Kr/M° IIPOITYCKAEMON  PETrYIUPYIOLIUM
opranom npu nepenaje nasieHus B Hem 0,1 Mlla.

HuameTtp YCJIOBHOT'O npoxoza PEryJIMPYHOLIErO
KJIAMaHABBIOUPAIOT MO  TEXHUYECKUM XapaKTepUCTUKAM
PEryIupYyIONIUX KJIalaHoB, IPUHUMAs MPU 3TOM OJiKaiiiliee 3HaueHue,
OTBEYAIOLIEE YCIOBHIO:

Kvy2>1.2Kvmax, (3.1)

3nech Kmax - HaubOombliiiee pabouee (TpeOyemMoi pacueTHOE) 3HaAUEHUE
IPU TIOJIHOM TObEME TUTYHXKepa:
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Kvmax = V/VI10AP (3.2)
rie V - O00beMHBIM pacxoJ TEIJIOHOCUTENS TMepel KJamaHOM
{V=0.86-Q/At-p,
Ms/qF;

AP, Mlla - nepenazn naBiicHUs Ha KJIAlaHE.

Koapdumnuent 3amaca 1,2 npuHHMAETCs C y4€TOM BO3MOXHBIX
OTKJIOHEHMH, B mpenenax +8%, a Takxke C I1eIbl0 oOecredyeHus
BO3MOXXHOCTH PETryJIUPOBaHUS MPU 3HAUYCHUSX HE TOJBKO B CTOPOHY
YMEHBIIIEHUS PacXojia, HO U Ha HEKOTOPYIO BEJIMYMHY B CTOPOHY €ro
yBenuueHus. HeoOXoauMoCTh MMETh 3amac AUKTYETCS U TE€M, YTO B
IpoIECCe OKCIUTyaTalluM CUCTEMbl BO3MOXKHBI KOJI€OaHMS pacxojia
Cpeibl, 1aBJICHUS, TEMIIEPATYPHI.

N3mepenne TemionoTpeOaeHusl 37aHusl OCYIIECTBISCTCS TMpU
MOMOIITY TeTIoMepa.

Kontpomiep AYY 1O3BOJNSIET yCTaHOBUTH  TEMIIEPATypPHBIN
rpaduk, 3anvMcaHHbIi Ha pexuMHON Kapre. C TMOMOIIBIO JIaTYMKOB
OPOU3BOAUTCS CpaBHEHUE (DAKTUUECKOH M 3aJ]aHHOW TeMIIepaTyphbl
TerIoHocuTeNs. Perynupytomuii - mpudop, mnoiydas uHpoOpManumo o
HAapy>KHOW TeMIlepaType IO JaT4yUKy TEeMIepaTypbl HapY>KHOIO
BO3/lyXa, TMOAJCPKUBAET TEMIEPATypHbIH Trpaduk B MOJAIONICH
MarucTpajiu ¢/0 o AaTYUKY TeMIIepaTypbl BOJIbI B HEMl. Perynupyrommii
npu0op TOAACPKUBAET COOTBETCTBYIOIIMM JAHHOM MECTHOCTH H
JAHHOMY OOBEKTY OTOMUTENbHBIM Trpaduk dYepe3 peryiaupyroiuii
KJIallaH C BJEKTPONPHUBOAOM, HW3MEHSS KOJIMYECTBO CETEBOU BOJBI,
NOCTyMarouieH B ¢/o.

Hacoc Ha cMecurenbHOM WM TNOJAKOUIECWIMHAM WU
aBTOMAaTUUYECKUU DJIEBATOP C PEryJIUPYyEMbIM COIUIOM OOECIeunBaeT
MOJIMEC BOJBI U3 OOpPATHOTO TPYOOIPOBO/IA.

[Ipu BIOOpE HACOCOB ISl CUCTEM OTOIUICHUS, YCTaHABIMBAEMBbIX
B UTII B cooTBeTcTBMM C /3/, caeAyeT MpUHUMATD:

a)lpu YCTAaHOBKE HAcOCa Ha IMEPEMbIUKE MEXAY MNOJAIIINM U
00paTHBIM TPYOOIIPOBOAMH CUCTEMBI OTOIIJICHHUS:

e Hamop - Ha 2-3 M Oousbllie TOTEPh JABJICHUS B CHCTEME

otorieHust (6o C yueroM (haKTUYECKHX TOTEPh B
PETYJIUPYIONIEM KIIATIAHE);
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e rmojauy Hacoca G, Kr/4, - mo ¢opmyiie

G=11G; u,

rae G, - pacyeTHbI MaKCHMaJbHBIA PacXoJl BOJbI Ha OTOIUJICHUE W3

TEIJIOBOM CETH, KI/4, onpeaensieTcs o Gopmyiie :

G;-0,86 Q.o /(Tr —1tp) , (2.4)

rae Q... - MAKCHUMaJIbLHBIM TCIIOBOM IOTOK HAa OTOILICHHE, BT;
U - K03 (HUITMEHT CMEIIEHUs], OTIpeIeTIeMbIil TT0 (hopMyIie:

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

rae T, - TemnepaTypa Bojbl B OJAIOIIEM TPYOOIIPOBO/IE€ TEIIOBOM CETH
IPY PACUYETHOM TEMIIEPATypE HAPYKHOTO BO3yXa JJIsl MPOCKTUPOBAHUS

oromenus, C°;
t. - TO ke, B MoJa0IIeM TpyOOIIpoBoJie CUCTEMBbI OTOoTUIeHuUs, °C;
t, - TO ke, B 00paTHOM TpyOOIpPOBOE OT CUCTEMBI oToIIeHusI, °C;

6) IMpru YCTAHOBKC HACOCA Ha IIOoJaromieM HJIA 06paTHOM

TpY6OHpOBOI[e CUCTCMBbI OTOIIJICHU A .

® HAmop - B 3aBUCUMOCTH OT JaBJICHUS B TEIUIOBOM CETU H
TpeOyIoIIerocs AaBjCHUs B CUCTEME OTOIUICHHS C 3aracoM B 2-
3 M (71100 ¢ yueToM PakTUUYECKUX MOTEPh B 000PYI0BAHUH );

e [ojaady Hacoca G, Kr/4, - mo popmyie

G=11G,(1+u). (3.6)

Jl1s1 BBIOOpa HOMEpa CTaHIapTHOTO KOpITyca djieBaTopa

ONPEACIISIIOT TUaMETP TOPIIOBUHBI (MM);

G? (1+u)’
H H

0

de=85-4

(3.7)

rae Ge,, /94 -  pacxoj TEIJIOHOCUTENS B C/0;



24

Ho ,m - morepu Hamopa B CHCTEME OTOIUIEHHUS IOCJE 3JIEBATOpa
IPU PACUETHOM PACXOJI€ BOJIBI, M.

[Ipu BBIOOpPE »>neBatopa clieayeT MNPUHUMAaTh CTAHAAPTHBIN
AJEBATOP C OJMAKANUIIUM MEHBIINM JUAMETPOM TOPJIOBUHBI.

MuHUMaIbHO HEOOXOAMMBIN HAmopH, M, Mepes JIeBATOPOM IS
OPEOJIONICHUsI  THAPABJIMYECKOTO  COMPOTUBICHHS  3JieBaTopa U
OPUCOCIMHEHHOM K HEMy CHUCTeMbl oOToruieHuss (0e3  ydera
TUIPABIMYECKOTO COMPOTUBIICHHUS TPyOONMpPOBOAOB, 00OPYyIOBaHUS,
npuOOpOB M apMaTypbl [0 MeCTa MPUCOETUHEHUSI >JIEBATOPA)
JOMYCKaETCs ONMPEAENATh 0 NpUOIMAKEHHON (hopMmylie

H = 1,4H, (1+u)*. (3.8)

Juametp comia (MM) s MOJOOpPaHHOrO TakKUM OOpa3oMm
aJIeBaTOpa CJIEIYET ONMPEACTsTh:

G
d =9,6-4—
¢ L (3.9)
rae H; - mnamop mepem 51eBaToOpoM, OIpeAeIseMbld IO
EE30METPUUECKOMY TpaduKy, M.

JlmameTp coria ciieayeT ONpeAeisiTh ¢ TOYHOCTHIO JIO0 JECSTHIX
J0JIe MUJUTUMETPa C OKPYIJICHUEM B MEHBIIYIO CTOPOHY U IPUHUMATH
He MeHee 3 MMm. Eciu Hamop H; mpesbimaer Hanop H, onpeneneHubIi
o ¢hopmysie (3.8), B ABa pasza u OoJiee, a TakXKe B Clydae Koraa JuaMeTp
coruia, omnpeaesneHHbld nmo Qopmyne (3.9), nmomydaercss MeHee 3 MM,
M30BITOK Haropa CIEAyeT TacUTh PEryJIUPYIOMUM KJIamaHOM WM
JIpOCCeNbHOM JradparMoi, ycTaHaBIMBAaEMbIMU TIEpel 3JIEBATOPOM.
Huamerp otTBepcTus auadparMblL,MM, JIOJDKEH OMNPENETISATHCS IO

bopmyne

(2.10)

rae AH- Hanop, racumelil ApoccenbHON Auadparmoil, m.
MuHuManbHBIN AWMAMETP OTBEPCTHS JIPOCCEIbHOU auadparmbl
JIOJKEH MPUHUMATHCS PABHBIM 3 MM.
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Ilepen 35eBaTOpOM Ha NMOJAIOIIEM TPYOOIIPOBOJIE PEKOMEHIYETCS
npeaycMaTpuBaTh MPAMYKO BCTaBKYy JiauHOM 0,25 M Ha ¢rnaHuax.
JlnameTrp  BCTaBKM  CJIEAyeT IPHUHUMATh  PaBHBIM  JTHAMETPY
TpyOOmnpoBoOIa.

4. Ilpumepsl pacyera u moadopa odbopyaosanus AUTII

[Tpumep 4.1.

[IpoBepUTh BO3MOXHOCTh MNPUCOCAUHEHHUS 2-X TpPYyOHOM
CHUCTEMBI OTOIUIEHWSI K TEIUIOBBIM CETSM C MOMOIIBIO 3JIEBATOPHOIO
y3Jla CMEIIECHUS, €CJIM TIOTEepU JAABJICHUS B Hel coctaBisaoT 15 klla,
notepu B obopynoBanuu WMTII — 30 klla, a mepenan naBiieHuil B
TerjaoceT Ha BBojae B 3maHue — 150 klla, Ttemmneparypsbiii rpaduk
tertocet — 150-70 °C.

Pemenue

Hamop nepen 31€BaTopomM COCTaBUT:

H=15-3=12wm

KoaddurmenT cmemenuns 3aesaropa 1o (3.5):

u = (150-95)/(95-70) = 2,2

MunnmansHO HeoOXxoauMbli Hanop H , M, niepen aneBatopom st
OPEOJIOJNICHUSI  THAPABJIMYECKOTO  COMPOTUBIICHHUS  dJieBaTopa U
IPHUCOCTMHEHHON K HEMY CHCTEMBI oToruieHus 110 (3.8):

H=14-15-(1+2,2)*> =25,5m,
CJIeIOBATENIbHO, B JaHHOM CJy4yae »JJIEBATOPHBIM y3el CMenleHus
HEMTPUMEHUM.

[Tpumep 4.2.

[logoOpaTh HOMEp HCIOJIHEHUS pEryjsTopa TeMIepaTyphbl
«OnekTpoHuka P-7» mjisi 371€BaTOPHOro y3ja CMENIEHUS], €CIIM CUCTEMA
OTOIUICHHUSI OJHOTPYOHAas, MOIIHOCTh e¢ cocTaBisieT 360 klla, morepu
naBieHusi B cucreme — 25 klla, Hanop nepen sneBatopom — 120 klla,
TeMIeparypHslii rpaduk temiocerd — 150-70 °C.

Pemenue

Pacxon cereBoit Bojibl 110 (2.4) COCTaBHT:

G, =0,86 - 360 - /(150 — 70) = 3,87 1/4,
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aHAJIOTUYHO, PAcXOJ] TEIUIOHOCUTENISI B CUCTEME OTOIIJICHHUS :
G, =0,86- 360 - /(105 — 70) = 8,85 1/u.
Koadduunent cmemenus snesaropa mno (2.5):
u = (150-105)/(105-70) = 1,29.
JlnameTp TOpJIOBUHBI 3JI€BaTOpa ornpeaeauTes no (2.7) :

2
d2:8’5.i/8,85 (1+1,29) 3043

TOora AMaMeTp coruia 1o (2.9) :

/3,87
d, =964 T =71,2 ym.

ITo Tabnuue 4.2 npunoxeHus 4 BpiOMpaeM peryistop Ne2.

[Tpumep 4.3.

[TomoOpath TUTIOpA3MEP CMECHUTEILHOTO HACOCA, PACTIONO0KEHHOTO
Ha TIEPEMBIYKE MEXKy TOJAroIeld W 0OpaTHOW MarucTpaliiMH, CCIIH
pacxojl ceTeBol BOJBI COCTaBisieT 8876 Kr/d4, a MOTEpH NaBlEHUS B
OJTHOTpYOHOU cucteMe otoruieHus — 32 klla.

Pewenue

[lomaua Hacoca ompenenuTcs BETUYMHOW OOBEMHOTO pacxoja
oOpaTHOM BOJBI, TMOJMENIMBaeMONW HacocoM ¢ 10-TH MPOICHTHBIM
3anacom.
ITo (2.3) onpenensiem:

G,= 1,1-8876 - 1,29 = 12595 xr/u.

C y4eToMm TOro, 4TO MIOTHOCTh TEIUIOHOCUTENSI IIPU TEMIIEPATYPE BOIbI
B 0OPATHOI MArHCTPAIIN COCTAaBIsIET p = 977,7 Kr/M°, 00bEMHBII pacXol
TEIJIOHOCUTEJIA, a, CIIEAOBATEIbHO, U M0Jlaya HAcoca, COCTABUT:
V =12595/977,7 = 12,88 m° /4 .
Hamop nHacoca noikeH ObITb HE MEHEe MOTEepb JABJICHUS B CHUCTEME
OTOILJICHUS.

[To mpunoxenuto 5 (puc.5.9.) BbeIOMpaeM peryiIupyeMbIii HacoC
tuna P 50/160 r(WILO) , xoTopslii IpH MpOU3BOAUTEIBHOCTH 12, 88
M° /4 pa3BuBaet Harop — 5,1 M.

[Tpumep 4.4.
s yenoBuit mpumepa 4.3, moo06path perysasiTop TEMIIEPATYPhI C
TPEXXOJIOBBIM PETYIUPYIOLIUM KJIAIIaHOM.
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Pemenue
Jliist BeIOOpa TUMOpa3Mepa peryaupyroero KianaHa, onpeaeium
€ro MaKCUMaJbHYIO MPOMYCKHYIO CITOCOOHOCTBH 10 (3.2), eciau Ha HeM
GyIeT APOCCENUpPOBaThCS H30BITOK Hamopa AP o, = 51 — 32 = 19 kIla =
0,019 MI]a:
12,88

K e = e = 29,55 3/,

v /10-0,019

TOT/1a, YCJIOBHAs MPOMYCKHAs CIOCOOHOCTh PETYJIUPYIOIIETO KilamaHa
o (3.1):
K, =1,2:29,55 = 35,5 m/u.

[To Tabmuue I17.6 NPWIOKEHUA [ BbIOUpPAEM PErYIATOP
TeMIEpaTypbl “DJIEKTpOHUKA P-8”,C TpEeXXOAOBBIM PpETYIUPYIOLINM
kiananoM B wucnonHeHnn KCO04 | ¢ yCJIOBHOM NIPOMYCKHOM

3
CHOCOOHOCTBIO 56 M™/4 M [IuaMeTpoM yCJIOBHOTO Ipoxoa 80 MM.

[Tpumep 4.5.

Jns yenoBuid mpumMepoB 4.3 u 4.4 moio0paTh peryisaTop nepemnana
JABJICHUSI, €CIM JAaBJICHHWE B TMOJAIOIIEH MarucTpajiyd TEIJIOCETH Ha
BBOjie B 31aHue coctaBisier 500 klla, a B oOpatHoii — 410 xIla, motepu
napienus B asiementax UTII no perynsaropa coctasmisitot 15 klla.

Pemenue

OGBeMHBIH pacxoj ceTeBoil Boasl (p = 916,9 kr/m°) ompenenum
KaK:

G, =5000/916,9 = 5,45 M° /u.

[lorepn [naBneHus Ha KJIaaHE CMENIEHUS ONPEACIMM B
COOTBETCTBUU C (2.2):

AP o, = 0,1- (V/Ky)* = 0,1- (5,45/56)* = 0,0095 MIIa = 9,5 xIIa,
TOTJa Tepenaj AaBJICHUN, KOTOPhIM HEOOXOAMMO MOracuTh Ha KilaraHe
onpeaenutcs mo (3.2), ¢ yueroM noteps AaBieHus B anemenTax UTII mo
peryiaropa:

AP, = (500-410) -15-32 - 9,5=33,5kI]Ia.

s BeiOOpa TuUMoOpasMmepa peryjsropa Iepenana JgaBiIeHUS,

OIPEICITUM €r0 MaKCUMAJIbHYIO TIPOIYCKHYIO CITOCOOHOCTS 110 (3.2):

K= 5,45
max /10.0.0335

TOTJla, YCJIOBHAsl MPOIYCKHAs CIIOCOOHOCTh PEryJMPYIONICro KianaHa
o (3.1):

_94 M° /4 ,
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K, =1,2.9,4=11,3 m’/u.

[To Tabmuue 3.1 npunoxeHus 4 BbIOMpaeM peEryysITOp Iepenana
nasnenus tuna IVF, ¢ ycnoBHOM pomycKHOM CrIOCOOHOCTBIO 16 M4’
JMaMETPOMYCIIOBHOTOIIPOX0Aa 32 MM.
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HPUJIOKEHHUE 1

MuHuMaibHbIe PACCTOSIHUA B CBETY OT TPYOOIIPOBOIOB 10
CTPOUTEJIbHBIX
KOHCTPYKUMH U 10 CMEKHbIX TPYOONIPOBOAOB

Tabomuma I1.1.1

PaccrosiHMe OT TOBEPXHOCTH TEIUION30IALUOHHON KOHCTPYKLIUH

YcnoBHbIM TpyOOTIPOBOJIOB, MM, HE MEHEE
TUaMeTp
TpyOOTIPOBOJIOB, JI0 TIOBEPXHOCTH
MM 10 10 JI0 TI0J1a TEIION30JISILIUOHHOM
CTEHBI MEePEKPBITH KOHCTPYKITUU CMEXHOTO
TpyOOTIpOBOIa
o 1o

BEPTUKAIA | TOPU3OHTAIN

25-80 150 100 150 100 100

100 - 250 170 100 200 140 140

300 - 350 200 120 200 160 160

400 200 120 200 160 200

500 - 700 200 120 200 200 200

800 250 150 250 200 250

900 250 150 300 200 250

1000 - 1400 350 250 350 300 300
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MuyHuMaJbHas HIMpUuHA IIPOX0a0B

Tab6mauma I1.1.2

HaumenoBanue 000pynoBaHus U CTPOUTEIBHBIX KOHCTPYKITUH, MEXKITY [MIupuna
KOTOPBIMHU MIPEAYCMATPUBAIOTCS TIPOXOIbI MPOXOJIOB B
CBETY, MM,
HE MEHEe
Mex a1y HacocaMu ¢ JIEKTpOIBUraTeIsiMu Hanpsbkenrem g0 1000 B 1,0
To ke, 1000 B u 6onee 1,2
Mex 1y HacocaMU U CTEHOM 1,0
Mexay HacocaMu U pacipeneauTeTbHbIM UTOM win nutom KUTInA 2,0
Mexay BBICTYMAIOIIMMU YacTAMH 00OpynOoBaHHsS (BOJOMOOTpEBATENEH, 0,8
IPS3EBUKOB, 3J€BATOPOB U JIp.) WM BBICTYMAIOIIMMU YacTAMU 000pYAOBaHUS U
CTEHOH
OT mona uiaM NepeKphITHs 1O MOBEPXHOCTU TETJIOU30JISIIMOHHBIX KOHCTPYKIIUMA 0,7
TpyOOTIPOBOJIOB
Jiis oOcmyXuBaHUs apMaTypbl M KOMIIEHCAaTOpPOB (OT CTEHbl 10 (uiaHna
apMaTyphl WK 0 KOMIIEHCATOPa) IpU AUAMETpe TPyO, MM:
1o 500 0,6
ot 600 10 900
it 0,7
[Ipu ycraHOBKE ABYX HAacCOCOB C JJIEKTPOIBUTATEISIMU Ha OJHOM (yHIAMEHTE 1,0

0e3 mpoxoja MeXay HUMHU, HO ¢ 00ecriedeHneM BOKPYT C/IBOCHHOI YCTaHOBKHU
IIPOXO0JI0B
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MuHuMajlbHOE PACCTOSIHUE B CBETY MeKAYy TPYOONpoBogamMu
U CTPOUTEJbHBIMU KOHCTPYKIIMSIMH
Tabmuna I1.1.3

HaumenoBanue Paccrosinue B
CBETY, MM, HE
MeHee
OT BBICTYMAINUX YacTEH apMarypbl WK OO0OpYyIOBaHHS (C YYETOM 200

TEIUJIOU30JISIUOHHON KOHCTPYKIIUN) A0 CTEHBI

OT BBICTYIMAMOIINAX YacTEH HACOCOB C AJIEKTPOJBHTATEIIIMA HAIMPSHKCHUEM JI0 300
1000 B ¢ nuamerpom HamopHoro narpyoka He 6osee 100 MM (Ipu ycTaHOBKe
y CTeHBI 0€3 MPOX0/1a) 10 CTEHBI

Mexay BBICTYMAONUMH YacTSIMH HACOCOB M AJIEKTPOJBHUTATEICH TIpH 300
YCTaHOBKE JBYX HACOCOB C JJICKTPOJBHIATEISIMH Ha OJHOM (QYHIAMEHTE Y
CTeHBI 0€3 mpoxo/1a

Ot ¢nanma 3aABMKKHA HAa OTBETBJICHUH JI0 MIOBEPXHOCTH TEIIJIOM3O0JISIIIHOHHON 100
KOHCTPYKITUU OCHOBHBIX TPYO

OT BBIIBUHYTOTO INMHHAEIS 3aIBIKKH (WM INTypBajga) 10 CTEHBI WU 100
MIEPEKPBITUS TIPU _ . MM

To xe, mpu Dy >500 MM 200
OT moJia 10 HU3a TEIJIOU30JIAIIMOHHOM KOHCTPYKIIUU apMaTyphbl 100
Ot creHbl WK OT (baHIa 3aJBUKKH JO IITYIEPOB VIS BBITYCKA BOJBI HITU 100
BO3JIyXa

OTr mona WAM TEPeKpHITHS A0 TOBEPXHOCTH  TEMJIOU3OJSAIMOHHOM 300

KOHCTPYKILUH TPYO OTBETBIICHUM
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CBoanas cneurpuKalus TEIIOMEeXaHUYeCKOIo
o0opyaoBanus, npudopos u apmarypsl AUTII

[Tpunoxenue 2

Tabauna [12.1.

No3uums no OnucaHue o60pya0BaHUA, NPUGOPOB U YCTPOICTB M PEKOMEHAALMMN MO UX NPUMEHEHUIO
cxeme
1 OAHOX0A0BON TEMNIOOBMEHHUK A/ CUCTEMbI OTOMAEHUS, BEHTUAALMU unu [BC
MasHbin TMNa XB, Py = 25 6ap, Tmakc = 180 °C PazbopHbii Tuna XG, Py = 16 6ap, Twkc = 150 °C
2 JIByXX0Z,0BOM MOHOBIO4YHbIN TENNOOBMEHHWK ANS 4BYXCTYNEHYATOro BOAOMOAOrpeBATENS CMCTEMbI [ BC
MasHbin TUNa XB, Py = 25 6ap, Tmakc. = 180 °C PazbopHbi TNA XG, Py = 16 6ap, Tuwkc = 150 °C
3 Hacoc uuMpKynALUOHHBIN MW NOAMUTOUYHBIN
OZnVHaApHbLIN UK CABOEHHbIN C YACTOTHbIM Npeobpa3oBaTenem wan b6e3 Hero
4 KnanaH perynupymowmn, ceenbHbii, MPOXOAHON
YB2 VF2
Ay = 15-50 MM, Kvs= 1-40 Mm3/y, Ay = 65-100 MM, Kvs= 63-145 M3/u4, 4yryHHbIi, naHueBbin, Py = 16 bap,
YYTYHHbIW, (haaHLEeBbIN, Tmakc. = 150 °C (130 °C - pns knanaHa [y = 65-80 mm ¢ npuBogom AMV435)
Py = 25 6ap, Tuak. = 150 °C
5 PefyKTOPHbBIN 31€KTPONPUBOA, PeryMpYIOLLEro KianaHa
AMV20 ans AMV30 ans AMV435 ans knanaHa AMVS55 ans AMV56 ans knanaHa VF2, 220 B, 4
knanaHa VB2, 220 B, knanaHa VB2, 220 B, VF2, knanaHa VF2, 220 c/MM
15 c/mm, 3 C/MM, Ay = 65-80 mm 220 B, B, 8 ¢c/MM
7,5 nnm 15 ¢/mm
6 Perynatop nepenaaa faeneHun

MoHob6nouHbIl TUNa AVPANa noaatowero nan obpaTtHoro Tpybonposoga Ay = 15- CocrtagHon Tuna AFP/VFG2

50 Mm,

Knanan VFG2 Iy = 15-125 mmM, K,s= 34-160 m3/y,
YYrYHHbIA, hnaHuesbin, Py = 16 6ap, Tuake. = 200 °C

K,s= 4,0-20 M3/4, yyryHHbIW, (praHLEBbIN,
Py = 25 6ap, Tuaxc. = 150 °C, AP = 0,2-1,0 unu 0,3-2,0 bap

Perynupytowmii snemeHt AFP-9 AP = 0,15-1,50 unun
0,5-3,0 6ap

NmnynbcHas Tpybka AVana AVP(T unu 2 wT.) MMmnynbcHaa Tpybka AFans AFP(2 wT.)

7 Perynatop nepenycka
MoHo6n04HbIi TUNa AVPA CoctaBHomn Tuna AFPA/VFG2
Ay = 15-25 mm, Ay = 15-25 MM, Ay = 32-50 MM, Knanan VFG2 Ay = 50-100 mm,
Kvs= 4-8 M3/y4, 6poH30BbIN,| Kvs= 4-8 M3/4, 6pOH30BbIN, C Kvs= 12,5-20 M3/4, 4yryHHbIN, Kvs= 32-125 M3/4, yyryHHbIN,
C HapyXHoW pe3bbon, HapyxHow pe3bbon, dnaHuesbIn, GnaHueBbIi,
Py= 16 6ap, T,skc. = 150 [Py= 25 6ap, Tuakc. = 150 °C, AP| Py= 25 6ap, Twxc = 150 °C, AP = 0,2- Py = 16 6ap, Tmakc = 200 °C
°C, AP = 0,2-1,0 6ap =0,3-2,0 6ap 1,0 um 0,3-2,0 6ap
Perynupytowuit anemeHTt AFP-9 1P
=0,15-1,20 uau 0,5-2,5 bap
NUmnynbcHas Tpybka AFans AFPA(2
wr.)
MpucoeanHuTeNnbHble PUTUHIK ans AVPA -
C HapyxHon pe3bboii Mop, npuBapky (komnekT, 2 - -
(koMnnekT, 2 WT.) wr.)
8 JNeKTPOMarHUTHbIN (CONeHOUAHbIN) kKnanaH
Knanan EV220BAy = 15-50 MM, Kv=4-40 m3/4, 6poH30BbIi, MyhTOBbIN, Py = 16 6ap, T,akc = 120 °C
KaTywka snekTpomarHuTHas Ha 220 B ana knanaHa EV220B
WTekep Ans noakntoueHUs kabens K 3N1eKTPOMarHUTHOMN KaTyLlke
9 JNeKTPOKOHTakTHOe pene aaeneHus (npeccoctat) KPI35
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npoaokenue taos.l1

2.1.

Mosuy, OnucaHue o6opyaoBaHUA, NPUGOPOB U YCTPOIACTB M PEKOMEHAALMM MO UX MPUMEHEHUIO MpumeuaHue
ua no
cxeme
10 Pene pasHoctu paeneHunn RT262Aans ABP HacocoB
11 JNEKTPOHHbIW perynsTop Temnepatypbl/KoHTposnnep ECLBapumaHT BbibpaeTcs ncxoas us cTpykTypsl BTT, TpeboBaHuii k obbemy
BBOZAMMOI /BbIBOAMMON MHMOPMALUM 1 AKCreTyepusaumnm
ECL 210 ECL 310 ECL Apex 20
Kniou A230, A260, A266 Kniou A260, A266, A368 -
- - TpaHchopmaTop nuTaHua 24 B
NOCTOAHHOIO TOKa W Kabenu
KpenexHble 3neMeHTbl 411 MOHTaXa B LWuTe ynpas/ieHns
12 JlaTyvK TemnepaTypbl HAPY>XHOro Bo3ayxa ESMT
13 JlaTunk TemMnepaTypbl TEMIOHOCUTENA U FrOpAYEN BOAbI

ESMU, norpyxHow, MeaHbi, L= T00 MM ESMU, norpyxHou, U3 Hepxaeetwwen ctanu, L= 100 mm

Mne3a us Hep)KaBelOU.leVI CTanu ANna NOrpy>Horo MegHoro gatynka

ESMU
14 Pacxoaomep X0NOAHOBOAHbLIN Mpou3BoANTENb:
no yKa3aHuio
3akasumka
15 KnanaH 6anaHcMpoBOYHbLIN, Py4HOM
MSV-BDJv = 15-50 MM. naTVHHbIA. My(TOBbIN, MSV-F2 Lly = 15-T50 MM. uvrvHHbIA. hnaHLeBbIN,
Py = 20 6ap, Twuaxc. = 120 °C Py = 16 6ap, Tuakc. = 130 °C
16 KnaH wanoron Tuna liPAv = 32-T50 MM. CTankHOW. NOA NDURADKV UNU (hNAHLLERKIN.
Py = 40 6ap (ana Oy = 25-50 mm) u Py = 25 6ap (ans Ay = 65-150 MM), Tuake. = 150 °C
17 KpaH waposon Tuna X1666 Ay = 15-50 MM, cTanbHon, MydToBbIN, Py = 69 6ap, Twaw. = 230 °C
18 KpaH TpexxoaoBov nof MaHomeTp, ly = 15 MM, Py = 16 6ap, Tui<c = 150 °C CTopoHHero
nocTasLMKa
19 JIMCKOBbIVi MOBOPOTHbIN 3aTBOP TMNa SYLAX[yY = 25-100 MM, YyryHHbI, ANS YCTAHOBKM MexAy dpnaHuamu, Py = 16 6ap, Tun<c. = 120 °C
20 KnanaH obpaTHbIn
Tun 223 Ay = 20-50 wmm, Twn 462 Ay = 50-100 mm, [Tun 802 Ay = 20-50 wmm,[Tun 802 JLdy= 65-100 wmm,
NaTyHHbIW, C HapyXHOW pe3bboi, YYFYHHbIN, (haaHLeBbIn, NaTyHHbIN, A8 YCTAHOBKM MEXAY|YYryHHbIA, ANS YCTAHOBKU MeXAY|
Py = 16 6ap, Py = 10 6ap, Tuakc. = 100 °C [dnaHuamm, Py = 16 6ap, cbnaHuamu, Py= 16 6ap,
Tmakc. = 80 °C Tuake. = 200 °C Tuake. = 150 °C
TipucoeANHUTENbHbIE WTYL,EPbI -
4 HapyXHOW noa,
pe3bbon npueapky
(komnn., 2 wT.) (komnn., 2
wr.)
21 dUNLTP ceTyaThin
Tun Y222P[y = 20-50 MM, naTyHHbIN, My(hTOBbIN, CO Tun FVFAy = 15-150 MM, 4yryHHbI, pnaHLesbld, CO
CNYCKHbIM KpaHoM, Py = 25 6ap, Tuae = 110 °C CNYCKHbIM KpaHoM, Py = 16 6ap, Twuak. = 150 °C
22 MaHOMeTp MOKa3bIBAIOWMI, CePTUGBMLMPOBAHHBIN B POCCUM, C AMAMETPOM LWKabl He MeHee 100 MM, BEDXHAM NpeAenoM u3Mepenus B |CTOPOHHero
COOTBETCTBUU CO 3HAYEHUEM WUCMBITATE/ILHOMO AABNEHUS nocTasLmka
23 TepMOMeTp NOKa3biBaloWMii C FMAb30M, CepTUMMLNPOBAHHBINA B POCCUM, C BEPXHUM NpesesoM N3MepeHNs B COOTBETCTBUM C CTopoHHero
MaKCMManbHOW TeMnepaTypoii n3MepsemMoit cpeabl nocTasLiMKa
24 KnanaH npeaoxpaHUTeNbHbIN CTopoHHero

NOCTaBLLNKaA
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[TPUJIOKEHUE 3

VYasTpassykoBoit pacxogomep ULTRAFLOW

(TeXHHUYECKHUE JaHHBIC)

Taouauna I1.3.1

Hom.pacxoa,m*/u MOHTaXHaa gAMHa AP, kMa K,
0,6 Gs/4x110Mm(Dy15) 10 1,9
1,5 Gs/4x110mMmm(Dy15) 22 3,2
0,6 G;x130mm(Dy20) 10 1,9
1,5 G;x130mm(Dy20) 22 3,2
1,5 G3/4x165mMmm(Dy15) 18 3,5
1,5 Gs/4x165mMmm(Dy20) 18 3,5
1,5 G;x190mm(Dy20) 18 3,5
2,5 G;x190mm(Dy20) 22 53
3,5 Gy1/2x260mm(Dy25) 8 12,4
3,5 Dy25x260 mm(dn.) 8 124

6 G1/2x260mm(Dy25) 8 21,2
6 Dy25x260 mm(dn.) 16 15
10 G,x300mMm(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 ) ¢ daanmneBbIM coeTMHEHUEM

[Tpunoxenue 4

Taoauna I11.4.1
®dnaH1IEBOE YcnoBHas Junanazon | KomoBeiil Ne | KomgoBbiit Ne'
COCIMHEHUE 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 °/a 0,8 MITa | 065-7215 065-1215
20MM 6,3 M */a 065-7220 065-1220
25 MM 10 M /4 065-7225 065-1225
32 MM 16 M ¥4 065-7232 065-1232
40MM 20 M /4 065-7240 065-1240
50 MM 25 M */a 065-7254 065-1254
Perynarop pacxona YPP/-M
Taoauna 11.4.2

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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HPUJIIOXEHUE 5

Perynatopbl Temnepartypbl 3/IeKTPOHHbIEe "JneKkTpoHuka P-7"

(TexHMYECKHE XapaKTePUCTHKH)
Ta6suna I1.5.1

MakcnmanbHas AN1EKTpmn4eckan MOLLHOCTb, n0Tpe6nﬂemaﬂ 15

perynatopom, BT, He 6onee

Paboyee pnaBneHue ceteBon Boabl, MlMa, He Bbonee: 1.6
Mepenan gaBneHus B ceTeBoM 1 obpaTtHoM Tpybonposoaax, Mla 0,15-0,30
TemnepaTtypa Boabl TennoBon cetn, °C, He bonee 150

3anaHue rpadvka TemnepaTyp OCYLLECTBMAETCS C NMOMOLLbIO:

KoadbdpmumneHTa HakNoHa (aBTOKOppeKUMn no TemnepaType HapyxHoro|(0-4)+0,05

BO3ayxa)

3agaTyMka HavanbHOM TemMnepaTtypbl TennioHocutens, °C 20+0,5
3agaTyMka HavanbHOM TemMnepaTypbl HApYXXHOro Bosayxa, °C (10-20)%0,5
3apaHue TemnepaTypbl BO34yxa BHyTpU nomelleHnn, °C (15-25)10,5

3apaHue TemnepaTtypbl BO3ayxa BHYTPU NOMeLLeHU npy nporpaMmmHomM|(10-20)+0,5

ee CHuxeHuu, °C

KoadhpmumeHt aBTOMaTM4eCKon KoppeKuuu Temnepatypbl|(0-30)£20%
TENNIOHOCUTENS MpPX  MOBLILWEHUN TemnepaTypbl BO34yxa BHYTpU

nomewleHmn Ha 1 °C oTHOCUTENBHO 3a4aHHON

KoadhpmumeHT aBTOMaTM4eCKon KoppeKuuu Temnepatypbl|(0-10)£20%
TENSIOHOCUTENS MPU  MOHWXKEHUU TemnepaTtypbl BO3dyxa BHYTpU

nomewieHmn Ha 1 °C oTHOCUTENbHO 3aAaHHOMN

30Ha HeYyBCTBUTENBHOCTM NO TemnepaType TennoHocutens, °C +1 +20%
KoadhdpumumeHT nepegaun, c/°C (2"10)£20%
[MocTosiHHas BpeMeHU NHTErpnupoBaHus, ¢ 150+20%

Mopor BepxHero orpaHudeHns rpadwuka (no  Temnepartype|(80-120)t5

TennoHocutens, °C
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TexHuuyeckue XaAPAKTCPUCTUKH PETYJIATOPOB

B 3aBHCHMOCTH OT JIMaMeTpa coILIa 3j1eBaTopa
Tab6mauma I1.5.2

NcnonHeHuna| [y conna, Tennonpon3BognTenbHOCTb CUCTEMDI
perynatopos MM OTOMSEHNS, B KOTOPOWN MOXET UCMOSIb30BaTbCA
perynartop,
MBT +15%
1 6,0 0,12
2 8,0 0,22
3 10,0 0,35
4 12,0 0,5
5 14,0 0,67
6 16,0 0,88
7 18,0 1,1

I'abapuTHBIE M IPUCOETUHHUTEIbHBIE Pa3MepPbl 2JIEBATOPOB
Taomura I1.5.3

McnonHeHus Pa3mepbl, MM Macca, kr
PerynAatopos | | I 11 H h D | D1| n
1,2 950|410 |335|240| 110|110 | 125| 4 31
3,4,5 1120]| 580 [ 490 | 285 | 155 | 125|160 | 4 41
6,7 1195|655 (540 | 325|175 (160 | 130 | 8 56
5 ),, 49788 1:“ 7 | /ﬂ@%ﬂ!_
] 3neeamop
: [ Fopravan
11— #‘5 o %

Puc.IL.5.1. Perynstop TemnepaTypsbl 31€KTPOHHBIA "DnekTpoHuka P-7"
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[Tpunoxenue 6
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Puc.I1.6.1. XapakTepucTHKH PeryJupyeMbIX 3JIeKTPOHACOCOB
TunopsiaaTOP-E (n — 6eccrynmenuaToe)
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HpOI[OJ'DKeHI/Ie NPUJIOKEHUS 6
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Puc.I1.6.2. XapakTepucTHKH PeryJupyeMbIX 3JIEKTPOHACOCOB
TunopsiaaTOP-E (n — 6eccrynmenuaToe)
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MPOAOJKEHHUE TPUIIOKEHUS 6
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Puc.Il.6.3. XapakrepucTHKHM PperyJupyeMbIX 3JeKTPOHACOCOB
TunopsiaaStar-E (n — 6eccrynenuaroe)
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MPOAOJKEHHUE TPUIIOKEHUS 6
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Puc.Il.6.4. XapakrepucTHKHM PperyJupyeMbIX 3JeKTPOHACOCOB
TunopsaoBRS/En, Star-E (n — 6eccrynenuaroe)
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MPOJIOTKEHHUE TTPUIIOKEHUS 6
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Puc.I1.6.5. XapakTepucTHKH peryJupyeMbIX 3JIeKTPOHACOCOB
TunopsaaaRS (n = 2800 06/MuH, KpyTasi XapaKTepuCTHKA )
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MPOJIOTKEHHUE TTPUIIOKEHUS 6
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Puc.I1.6.6. XapakTepucTHKH PeryJupyeMbIX 3JIEKTPOHACOCOB
TunopsaaaRS u TumopsinaTOP-RS, (n = 2800 06/MuH, KpyTas
XapaKTEePUCTHKA )
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Puc.I1.6.7. XapakTepucTHKH peryJupyeMbIX 3JIeKTPOHACOCOB
TunopsaoB TOP-RS, TOP-S (n =2800 06/MuH, kpyTas
XapaKTEepPUCTHKA )
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Puc.I1.6.8. XapakTepucTUKH peryJupyeMbIX 3JIeKTPOHACOCOB
TunopsiaaTOP-S (n = 2800 06/MuH, KpyTasi XapaKTePHCTHKA)
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Puc.I1.6.9. XapakTepucTHKH peryJupyeMbIX 3JIeKTPOHACOCOB
TunopsiaaTOP-S (n = 2800 06/MuH, KpyTasi XapaKTePHCTHKA)
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Puc.I1.6.10. XapakTepuCTUKH PeryJupyeMbIX 3JIEKTPOHACOCOB
TunopsigaTOP-S (n = 2800 06/MuH, KpyTasi XapaKTePHCTHKA)
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Puc.I1.6.11. XapakTepuCTUKH PeryJupyeMbIX 3JIEKTPOHACOCOB
TunopsigaTOP-S (n = 2800 06/MuH, KpyTasi XapaKTePHCTHKA)
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Puc.I1.6.11. XapakTepuCTUKH PeryJupyeMbIX 3JIEKTPOHACOCOB
TunopsigaTOP-S (n = 2800 06/MuH, KpyTasi XapaKTePHCTHKA) U
TunopsaaaRP-S (n = 1400 06/MuH , moJiorasi XapakTepHCTHKA)
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Puc.I1.6.12. XapakTepuCTHKH PeryJupyeMbIX 3JIEKTPOHACOCOB
TunopsaaaRP-S (n = 1400 06/MuH , moJiorasi XapakTepHCTHKA)
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Puc.I1.6.13. XapakTepuCTUKH PeryJupyeMbIX 3JIEKTPOHACOCOB
TunopsiaaP (N = 1400 06/MuH , moJIOTas XapaKTePUCTHKA)
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Puc.I1.6.14. XapakTepuCTUKH PEryJupyeMbIX 3JIEKTPOHACOCOB
TunopsiaaP (N = 1400 06/MuH , MoJIOTasi XapaKTePUCTHKA)
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Puc.I1.6.15. XapakTepuCTHKH PeryJupyemMbIX 3JIEKTPOHACOCOB
TunopsiaaP (N = 1400 06/MuH , moJIoTasi XapaKTePUCTHKA)
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Puc.I1.6.16. XapakTepuCTUKH PeryJupyeMbIX 3JIEKTPOHACOCOB
TunopsiaaP (N = 1400 06/MuH , MoJIOTasi XapaKTEPUCTHKA)
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Puc.I1.6.17. XapaKkTepuCTUKH PeryJupyeMbIX 3JIEKTPOHACOCOB
TunopsiaaP (N = 1400 06/MuH , MoJIOTasi XapaKTEPUCTHKA)
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Puc.I1.6.18. XapakTepuCcTUKH PeryjJupyemMbiX 3JIEKTPOHACOCOB
TunopsiaaP (N = 1400 06/MuH , MoJIOTasi XapaKTePUCTHKA)
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Puc.I1.6.19. XapakTepucTHKH peryJupyeMbIX 3JIeKTPOHACOCOB
TunopsiaaD (N = 1400 o6/MuH , mojIorasi XapakTepucTHKA)
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MPOAOJKEHHUE TPUIIOKEHUS 6

Puc.I1.6.20. XapakTepucTHKH PeryJUpPyeMbIX 3JIEKTPOHACOCOB
TunopsiaaD (N = 1400 o6/MuH , mojIorasi XapaKTepucTHKA)



IPOJIOKCHUE TIPUIIOKEHUS 6

Puc.I1.6.21. XapakTepuCcTHKH PeryJUpPyeMbIX 3JIEKTPOHACOCOB
TunopsiaaD (N = 1400 o6/MuH , mojIorasi XapakTepucTHKA)
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HPUJIOKEHHUE 7

PeryssTopsl Temneparypsl 2JIeKTPOHHbIEe ''JuekTponuka P-211",
"JuaexkrTponuka P-2IIM", "Jaexkrponuka P-2M" ¢ npoxoanbim
peryIMpyroIuM KJIanaHOM
Tabmuna I1.7.1

MakcumanbHas anekTpuyeckasi MOWHOCTb, NoTpebrnaemas 15
perynatopowm, BT, He 6onee
Temnepatypa paboyen cpegbl, °C, He bonee 150

Pabouee pnaBsneHue, Mla, He bonee:

ceTeBon BOAbI:

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

30Ha He4yyBCTBUTENLHOCTH, °C +0,5
[MapameTpsbl U - 3akoHa perynupoBaHus

koapdpuumneHT nepegaun Kn, c/°C or 10010
NOCTOSAHHAA BPEMEHU NHTerpnupoBanusa, T,, C 10

YciaoBHaAsI NPONYCKHANA CIIOCOOHOCTh PEryJsiropoB
Tabmuma I1. 7.2

Twun perynaropa [y 3atBopa, mm| Ky,ky6.m/y Macca, kr
(BCe Tunbl) (BCe TVMbl)
"OnekTpoHuka P-21" 15 2,5 16,0
"OnekTpoHunka P-2NMM" 20 4,0 16,0
"OnekTpoHuka P-2M" 25 10,0 16,2
32 16,0 16,2
40 25,0 16,7




62

Peryasitopsl TeMnepaTypbl 3JIeKTPOHHBbIE ''JiekTpoHuka P-12" ¢

IPOXOAHBIM PEryJTHPYHOIIMM KJIANAHOM

Tabmuma I1.7.3

MakcumanbHas anekTpudeckas MOLLHOCTb, noTpebnaemas 15
perynsatopom, BA, He 6onee
TemnepaTtypa paboyen cpeabl, °C, He bonee 180
Paboyee paBneHve nepBuyHOro TtenmnoHocutens, Mlla, He
bonee:
Boda 1,6
nap 0,4
[nana3oHbl 3agaHus TeMnepartypbl BTOpUYHOro| 35-95
TennoHocutens, °C 115-175
30Ha HeyyBCcTBUTENbLHOCTH, °C +0,5
[MapameTpsbl [T — 3akoHa perynmpoBaHus :
koadpbmumeHT nepeaaydn, Kn, c/°C
MWUHUMaSbHbIN 0,8
MaKCUMarnbHbIN 75
NOCTOAHHAA BPEMEHWN NHTErPUPOBAHUSA, C
MUHUManbHas 10
MaKcumarsbHas 100
Yci0BHAs POMYCKHASA CIMIOCOOHOCTH PeryJisiropon
Taoauna I1.7.4
NcnonHeHne HynpucoeguHe- Kv, My Macca, kr
KrnanaHa HUA, MM
Kro1 50 2,5 18
K102 50 40 18
KMNoO3 50 10,0 18
K04 50 16,0 18
KMNo3 50 25,0 18
K06 50 27.0 52
Ko7 50 56,0 52
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Peryasitopsl Temnepatypsbl djiekTpoHnbie "IJIEKTPOHUKA P-8"

C TPEXXO0A0BbIM PeryavpyoLUM KJIANaAHOM

(TEXHUYECKUE XapAKTEPUCTUKH )

Taoauna I1.7.5
MakcumanbHas anekTpu4yeckas MOLLIHOCTb, notpebnsemasi| 15
perynatopom, BA, He bonee
Temnepatypa paboyen cpeabl, °C, He bonee 150
Pabouee naBsneHue, Mla, He bonee: 1,0
[Mepenan pasneHns mexay BXOAHbIMM naTpybkamun (npu atom| 0,2
nasrneHne B 6OOKOBOM BXOAHOM naTpybOKe AOSMKHO NpeBbillaTh
AaBrieHne B HXHeM BXOAHOM naTtpybke), MlMa, He Bbonee
[Mepenan faBneHuss mMexay BXOAHbIM W BbIXOOHbIM naTpydbkamu,| 0,6
MTlla, Hc 6onee
OTHocUTEnNbHasa NnpoTeYvka B Kaxkaom 3atope, % oTKV, He 6onee 0,5
3agaHne Temnepartypbl CyMMapHoro notoka, °C 35-95
30Ha HeyyBCcTBUTENBLHOCTH, °C, HEe bonee 0,5
[TapameTpsbl [N ~ 3akOHa perynmpoBaHus .
kKoappuumneHT nepegayn, c/°C 0,8-75
NOCTOSIHHAA BPeEMEHUN UHTErPUPOBaHUA, C 10-100

Yci0BHAs POMYCKHASA CIMIOCOOHOCTb MCIOJTHEHUI KJIATIAHOB

Taoauna I1.7.6
NcnonHeHne Y npucoeanHeHna, mm Ky, M3/
KnanaHa
KCO01 50 2,5
KC02 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 I1.7.7

dnaHueBoe HOnana3oH | lNpumeHeHne | Kogosbin Ne | Kogoosbin N

coeuHeHne | HaCTPOWKK 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
20Mm 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
t@f

- = = A AB| —= A— AB
B B’ﬁ @ 1

VR VF 2, VFS 2

VRGB(G), VF 3

?

S»

]

Puc. I1.7.1. Ilpyauun padoTsl peryJiupyrOmux KJIanaHoB.
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Peryaupyromue kiaanaubl: VR, VF, VFS 2-xonoBbie; VRB(G),
VF 3-xomxoBbie (Danfoss)

Tao6auna I1.6.8
YCnoBHbIN K3y, Koo Ne
AvameTp | MM | BhyTp. ®naHubl | PnaHubl | HapyxH. | HapyxH. | ®naHubl
Ay, Mm pe3bba pe3bba pe3bba
VR2 VF2 VFS 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 |065B1015|065B0015 | 065B4015 | 065B1215 | 065B1315 065g011
20 6,3 | 065B1020 | 065B0020 | 065B4020 | 065B1220 | 065B1320 0653012
25 10,0 | 065B1025 | 065B0025 | 065B4025 | 065B1225 | 065B1325 065;012
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 065I§015
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




