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BBenenue

B coorBerctBun ¢ /1/, cucteMbl BHYTPEHHEIrO TEIJIOCHAOKEHUS
3JaHUW Pa3INYHOTO HAa3HAYEHMsI CIeNyeT mpucoeauHaTs cornacHo CII
124.13330 /2/ X TE€NIOBBIM CETAM LEHTPATN30BAHHOIO TETIOCHAOKEHUS
WIM aBTOHOMHOTO HMCTOYHHMKA TEIUIOTHI 4Y€pe3 aBTOMATHU3UPOBAHHBIE

LEHTPAJIbHBIC WIN VHIUBUYaJIbHbIC TEIIOBbBIE ITYHKTBHI,
o0ecrieynBarome TUAPABIMYECKUI UM TEIMJIOBOM PEXUMBI CUCTEM
BHYTPEHHETO TEILUIOCHAOKEHHU S, a TakXke aBTOMAaTUYECKOEC

peryJiupoBaHue MOTPEOJICHUSI TEIJIOTHI B CHUCTEMax OTOIUICHUS U
BCHTWISIIMA B 3aBUCMMOCTH OT M3MEHEHHSI TEMIEPATypbl HApy>KHOTO
BO3JyXa Y NOAAECPKAHUE 3aJaHHOM TEMIIEpATypbl TOpsYEHd BOABI B
CHUCTEMaXx TopsYero BOAOCHAOKEHHUS.

TenaoBOM MyHKT ISl )KUJIBIX M OOIIECTBEHHBIX 3IaHUM, KaK MPaBUJIO,
ciaedyer pasMmeniatb B OOCHY)KMBa€MOM  3JaHHUM;  YCTPOMCTBO
OPUCTPOCHHBIX WJIM  OTAEIBHO  CTOSIIIMX  TEIUIOBBIX  MYHKTOB
JOMyCKaeTCs MpelycMaTpuBaTh P 0OOCHOBAHHUH.

KommiiekcHoe pelienre mpoOjieMbl aBTOMATHU3allMd M y4deTa Teria
CHUCTEMBI TEIJIOCHA0KEHUS 3/TaHUsI TTO3BOJISIET:
® CHHU3UTH NMOTpeOJICHNE TEIIa CUCTEMON oTorieHus ( ¢/o0);

e o0OecrieyuTh TOYHOE TNOMAJIEpXKaHUE KOMGMOPTHON TeMIlepaTypbl

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

B nanHOM y4eOHO-METOIMYECKOM MOCOOMM MPUBEICHBI PEKOMEHIAIINN
IUISl IPOEKTUPOBAHUS ABTOMATHU3UPOBAHHBIX WHJAWBUYATbHBIX TETUIOBBIX
NYHKTOB 3JaHUN KUJIWIIHO-TPAXJAHCKOTO Ha3HadyeHud. J[aHbl MaTepuanibl
N0 MPUHATUIO OO0BEMHO-TUIAHUPOBOYHOIO U KOHCTPYKTHMBHOIO pELICHUS,
pacueTry W T1oa0Opy 00OpyAoOBaHHsA, NPUOOPOB ydeTa, KOHTPOJIS U
aBToMatu3anuu, npuMmeHseMblx B AWTII, npuBeneHbl TakKe CBEACHUS IO
UCIIOJIb3YEMBIM TpyOaM U apmatype.

IIpuBeneHHple B MOCOOMHM CBEACHHS IO aBToMaTu3upoBaHHbIM MTII
MO3BOJISIIOT CTYIEHTaM MPH BBIITOJTHEHUHN KYPCOBBIX U JIUTUIOMHBIX MPOEKTOB
UCII0JI30BaTh HOBEUIIINE OCTUKEHHUS B 00JIACTH OTOIJICHUS MO SKOHOMHUU
TEIJIOTHl U CO3JaHUI0 KOM(MOPTHBIX YCIOBUN B OTAIUIMBAEMbIX MTOMEIIEHUIX
B TEUEHUE BCETO OTOMUTEIBLHOTO IIEPUOA.



1. Ha3znauenme AUTII U TpeOOBaHMS K O00bEMHO-
IVIAHUPOBOYHOMY  PelIeHUI0

AHUTII — 53TO COOpYXEHHE C KOMIUIEKTOM OOOpYy/IOBaHMUS,
NO3BOJISIIOIIMM  HM3MEHUTh TEIUIOBOM W THAPABIMYECKUN PEKUMBI
TEMJIOHOCUTENISA, 00ECIIEUUTh YUET U PErYIUPOBAHUE TEIJIOBOM SHEPTUU
U TEIUIOHOCHUTEIS, IPEIHA3HAYCHHOE JUI IIPUCOCIUHEHUS CHUCTEM
OTOIJICHUS, BEHTUJISILIUU, TOPSIYEr0 BOAOCHAOKEHUSI OAHOTO 3/IaHUS WU
€ro YacTH.

B oOmem ciaywae AMNTII cocrour wu3 ys3jida BBoaa H
aBTOMATU3HPOBAHHOIOYy3e/1a ynpaBiaeHus (AYY).

¥Y3eq BBOIa— 3TO YCTPOMCTBO C KOMIUIEKTOM OOOpY/IOBaHUS,
MO3BOJISIIOIIEE OCYIIECTBIISITh KOHTPOJIb NMAapaMETPOB TETUIOHOCUTENS U
Opu  HEOOXOJMMOCTH  OCYIIECTBJISTH  paclpeiesieHHe  IMOTOKOB
TEMJIOHOCUTENIS MEXK1y TOTPEOUTEIIAMU.

ABTOMATH3UPOBAHHBIN y3eJ ynpasiaeHus (AYY) npenHazHayeH
IUIsi ABTOMAaTHMYECKOIO PEryJMpOBAaHUS MapaMETPOB TEIUIOHOCHUTENS
(TeMmepaTypa, MJaBJIEHHE), IOCTYHAIOLIEr0 B CHCTEMY OTOIUICHUS,
o0ecreyeHus yueTa U perylnupoBaHus pacxoJa TEIIOBOM IHEPTUU.

B ogHOM 3paHuuM Uil Tpynn IMOMEIIEHWW Pa3HOrO HA3HAYEHUs WIIU
IPpyNIl IIOMEUIEHUM, IPEAHA3HAYEHHBIX JUI1 pPa3HbIX AapEHJIAaTOPOB
(BlamenbUEB), MO  3aJaHU0  HA  MPOEKTUPOBAHHE  MOTYT
IpeayCMaTpUBATbCS MHIUBUAYAJIbHBIEC Y3Jbl ydeTa Pacxoja TEIIOThI
IUIsL OTACIIBHBIX TPYIIT IOMEILICHU .

B AWTII, cornacuo /3/, mnpeaycMmaTpuBaercs pa3MelieHue
o0Opy0OBaHMs, apMaTypbl, NOpUOOPOB KOHTPOJIS,, YHOPABICHUS W
aBTOMAaTU3alMHU, IIOCPEICTBOM KOTOPBIX OCYLIECTBIISIECTCS:

¢ 1peoOpa3oBaHUE BHJIa TEIJIOHOCUTEIS HIIA €r0 NapaMeTPOB;

® KOHTpPOJIb IIAPAMETPOB TEIIIOHOCUTEIIS;

® DPEryJIMpPOBaHUE PACXOJA TEIJIOHOCUTENSA U PACIPENECICHUE €ro 10

cUCTEMaM NOTPEOJICHUS TETIOTHI;

® OTKJIIOYEHUE CUCTEM MOTPEOJICHUS TEIJIOTHI;

® 3aIUTAa MECTHBIX CUCTEM OT aBaPUMHOI'O MOBBILICHUS ITAPAMETPOB

TEIJIOHOCUTEIIS;

® 3aroJHEHUE U MOJMUTKA CUCTEM MOTPEOICHUS TEIIOTHI;

® yyeT TEIUIOBBIX IIOTOKOB W pPAacxoJ0OB TEIUIOHOCUTENS U

KOHJICHCATA.



B TenmnmoBoM mnyHKTE B 3aBUCMMOCTHM OT €rO HA3HAYEHUS U
KOHKPETHBIX  YCJIOBUH  TPUCOCIMHEHUS]  MOTpeOUTENe  MOTyT
OCYILIECTBISATHCS BCE NMEPECUUCIICHHBIC (PYHKIIUU WA TOIBKO UX YaCTh.

YerporictBo UTII 00s13aTenbHO 111 KOXKA0TO 37JaHUSI HE3aBUCUMO
OT HaJIMUMs 1ieHTpaiabHOro TerioBoro myHnkra (L[TII), npu stom B UTII
IpeayCMaTPUBAIOTCS TOJIBKO T€ (DYHKIHMH, KOTOPbIE HEOOXOIUMBI JIJIs
MPUCOCTMHEHUS CUCTEM MOTPEOJICHUSI TEIJIOThl JAHHOTO 3JIaHUSl U HE
npenycmorpensl B LTI

NunuBuiyaabHbIE TETUIOBBIC MYHKTHI JOJKHBI ObITh BCTPOSHHBIMU
B OOCITy)XHBaeMble HMM 3JaHUS U pa3sMelaTbCsi B  OTHAEJIbHBIX
MOMEIIIEHUSIX HA TIEPBOM 3TAXKE Yy HAPYKHBIX CTEH 37aHus. Jlomyckaercs
pasmemiate UTII B TEXHUYECKUX MOAIOJbBSAX WM B MOABAIAX 3AHUN U
COOPYKEHUM.

Bcrpoennbie B 3/1aHUs TEIJIOBBIE MYHKTHI CIEAYET pa3Meliarh y
HapY)XHBIX CTEH 3/laHMIl Ha pacCTOSTHUM HE Oojiee 12 M OT BbIXO/Aa U3
ATUX 3IaHUU.

MuHUMabHBIE  PACCTOSIHUST B CBETY OT  CTPOMTEIBHBIX
KOHCTPYKIIUM 70 TPyOONPOBOJOB, 00OPYIOBAHUSA, apMaTyphl, MEXKIY
IMOBEPXHOCTAMU  TEIUIOU3OJAIUOHHBIX  KOHCTPYKIIUM  CMEMXKHBIX
TpyOOIPOBOJIOB, a TaAKXXE IIUPUHY MTPOXOJ0B MEXAY CTPOUTEIHHBIMU
KOHCTPYKIIUSIMHA U 000pya0BaHUEM (B CBETY) Cl€AyeT IPUHUMAThH 110
MPUIIOKEHUIO 1.

Beicory nomemenuit UTII oT OTMETKM 4YMCTOro moja J0 HHU3a
BBICTYIIAIOIIMX KOHCTPYKIIUM TEpPEeKphITUS (B CBETY) PEKOMEHIYETCS
NPUHUMATh HE MEHEE 2,2 M.

[Ipu pasmemenun WTII B mHOABAIBHBIX H  IOKOJBHBIX
MIOMCIICHUAX, a TakXe B TEXHMYECKMX MOJAMNOJbIX 3JIaHUM
JOTyCKAeTCsl MPUHUMATh BBICOTY TIOMEIIEHHI U CBOOOIHBIX ITPOXO/I0B
K HUM HEe MeHee 1,8 m.

B momenieHusix TEIUIOBBIX MYHKTOB CIIEAYET IPEAYyCMATPHUBATh
OTIEJIKY OrPaKJACHHUHN JIOJTOBEYHBIMHU, BJIATOCTOMKAMHU MaTEpHUAIAMH,
JOTMYCKAIOIIUMH JIETKYIO OYHCTKY, IIPH ATOM HEOOXOIMMO BBHITIOJTHUTB:

® IITYKaTypKy Ha3€MHOM YAaCTHU KUPIIUYHBIX CTEH;

® 3aTUPKY IIEMEHTHBIM PACTBOPOM 3ariyOJICHHON YacTH OETOHHBIX
CTEH;

® DPACIIMBKY IIIBOB ITAHEJBHBIX CTEH;



e 100EJIKY MOTOJIKOB;

e OETOHHOE WJIH TUIMTOYHOE TTOKPBITHE TT0JIOB.

B TemioBeIX mMyHKTax cieayeT MpeaycMaTpUBaTh OTKPBITYIO
MPOKJIAJIKy TPYO.

2. HpncoezmHeHne CUCTEM OTOIIJIECHUA K TEIJIOBBIM CETAM

B cootBercTBUM ¢ TpeOoBanusiMu /1/ , mipu LEHTPAIM30BAHHOM
TEIJIOCHA0XKEHU U CHUCTEMBI OTOILICHUS U BHYTPEHHETO
TEIJIOCHAOXKEHUSI JKWIbIX M OOIIECTBEHHBIX 3JaHHUM CleAyeT, Kak
MPaBWIO, MIPUCOCIUHSATD K TEIJIOBBIM CETSIM 10 HE3aBUCHMOM CXEME.

[IpucoenvHeHWe CUCTEM BHYTPEHHEIro TEIJIOCHAOKEHUS 3JaHUM K
TEIJIOBBIM CETSIM IO 3aBUCUMOM CXEM€, a TAaKXKe€ CHCTEM OTOIJICHUS
CTPOSIIIUXCA WM PEKOHCTPYUPYEMBIX OTACIBHBIX 37aHUM (BHYTpHU
CJIOKMBILIEUCST 3aCTPOMKK C OOIIMM JIJI TPYIIbl 3AaHUNA TEIJIOBBIM
MyHKTOM) JIONYCKAaeTCs MpeIyCMaTpUBaTh Yepe3 aBTOMATHU3UPOBAHHBIN
y3en ynpaiieHus: (AYY)aas Kaxaoro 31aHus, o0ecrneunBas 3aury oT
NOBBIIICHUSI  JIaBJICHUS, a TaKXe PEryJIupoBaHUE TEMIEPATYpPhI
TEMJIOHOCUTENI B 3aBUCUMOCTH OT U3MEHEHUS TEMIIEPATypbl HAPYKHOTO
BOo3nyxa. [IpucoeanHenre cucTeM BHYTPEHHETO TEIJIOCHAOKEHUS Yepes
aBTOMATU3WPOBAHHBIN AJIEBATOPHBINA y3€Jl JOMYCKAETCs MO 3aJaHUI0 Ha
MPOEKTUPOBAHKE TP OOOCHOBAHUH.

OcHOBHEBIE MPUHIUITAATIbHBIE CXEMBI AYY TS
[EHTPAJTU30BAHHBIX CUCTEM TEIIOCHAOXKEHUS MPECTABICHbI pUC.1- 3 .
[Ipucoeaunenue cuUCTeM MOTPEOJICHHS  TEIUIOTHI  CJIEIYET
BBITIOJIHATh C YYETOM THAPABIMYECKOIO PEXUMa pabOThl TEIIOBBIX
ceteii  (mbe3omeTpuyeckoro rpaduka)d  rpaduka  U3MEHEHHUS
TEMIIEPATypbl TEIJIOHOCUTENS B 3aBUCUMOCTH OT HW3MEHEHMS
TEMIIEPATypbl HAPYKHOTO BO3TyXa.
[Ibe30MeTpuuecKkuii Tpauk XapakTepuzyeT JAUHAMUYECKOE U
CTaTUCTUYECKOE JIaBJICHHUE B JTFO00I TOYKE CUCTEMBI TEIIOCHA0KEHUSI.
T.o., Be10op cxembl UTII 3aBucHT oT:
e a0COJIOTHOTO JaBJICHUA B MOAAIONIEH U 0OpaTHON MarucTpassix
TEIJIOBOM CeTH (T/C) B MeCTe MPUCOEANHEHHUS UX K C/0;
e mpeacnpbHO  gomycTtuMoro gaBimenus gua HII c/o m
000pyI0BaHHUS;



Puc.1. Cxema AWTII npu HE3aBUCHUMOM MPHUCOEAUHEHHH CHCTEMBI OTOIUIEHWS K TEIUIOBOW CETH
(0003HaUYEHUE MMO3UITUN CM. TIPUIIOK.2.)
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®  CTaTUYECKOIO JIaBJICHUS B T/C;
e cratuueckoro aasieHus c¢/o (h,, + Sm);
® THIPABINYECKON XapaKTEPUCTUKH C/O.
B cootBeTcTBUU ¢ TONOKEHUSIMU /3/ C/0 IPUHUMAIOT CIEAYIOIINE
OCHOBHBIE CXEMBI ITPUCOCTMHEHUS:

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

® 3aBHCHMYI) CO CMEIICHHEM TpPH HEOOXOIUMOCTH CHHIKEHUS
TEMIIEpaTypbl BOABI B CHCTEME OTOIUICHUS (C YCTaHOBKOMU
aBTOMAaTUYECKOTO0 dJieBaTopa C PEryJupyeMbIM COIUIOM
CMECHUTEIIbHOTO Hacoca Ha TMepeMbIYKe MEXIy IMoAalomed u
00paTHON MarucTpajisiMU. C YCTAaHOBKOM Hacoca Ha OOpaTHOM
TpyOONIPOBOJIE TME€pe] Y3JIOM CMCIICHHS WIM Ha IOAaroeM
TPyOOIIPOBOJIE MOCIE y3/1a CMEIICHUS ) ;

® HE3aBUCUMYIO.

Cxema mpUCOEIUHEHUS C/0 K TEIJIOBBIM CETSIM ITOCPEICTBOM
aBTOMAaTHUYECKOTO 3jieBaTopa ( CM. puc.4) UCTOb3yETCs MPU
CIEAYIOUINUX YCIOBUSX /4/:

a) Cratuueckoe naBieHue c¢/o,klla, MmeHbliie 1aBiaeHus B 00OpaTHOM
MarucTpaiu 1/c — Pe; ¢o<Py;

0) cTaTUYecKoe JaBjeHUE T/C OOJIbIIIE CTATUYECKOTO JIaBJICHUS C/0
- PCT T/C>PCT c/0s

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

I') pacmojiaraeMoe JaBJIieHHE B T/C JIOCTaTOYHO JJIsi HOPMaJIbHOM
pabotsl aneBatopa ( AP1/c = Pi - Po>APtp.on).

IIpu Tex ke yciaoBHsX , HO B ciy4ae eciid AP <AP, .y eciu
MOIITHOCTh C/O BBIXOJAWUT 3a TPEACIbl MOIIHOCTH H3TOTOBIISIEMBIX
aneBatopoB (Q> 1,1 MBT ), aneBatop HE MOXKET ObITh UCTIOIB30BaH IS
CMeEIIeHUs BOJbl. B 3TOM ciydae MCHoJib3yIOT CMECUTENIbHBIA HACOC Ha
nepeMbIvke (cM.puc.S) .

Ha rpaduxe (puc.5) orpesok 1 — 2 (AP,,) — moTepu AaBicHUs Ha
peryisiTope epernana gaBieHus; 2 - 3 (AP cy) 1 3-5 ((AP” oum) — moTepu
JABIICHUS B PETYIUPYIONIEM KJIAlMaHe MPH MPOXOXKICHUN 4Yepe3 HEero
TEIJIOHOCUTENII ~ TOJAIoIIeH  MarucTpaaid T/c  uU  oOpaTHOM
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Puc. 4. IIbe3omerpuueckuii rpaduk npu AYY ¢ 351eBaTOpHbIM CMEIIEHHEM
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MarvucTpalid ¢/0 COOTBETCTBEHHO; 3 - 4(AP ¢/0) — nmotepu gaBieHUs
B ¢/0; 5 — 4(AP,,.) — HOTPEOHBIH HAIOP IS CMECUTEILHOTO HACOCA.

T.o., ¢ yueToM (paKTUUECKHUX MOTEPb B OOOPYIOBAaHUM , BEJIUYMHA
Haropa JJi1 CMECUTENBHOr0 Hacoca , klla, onpenenures:

AP,.. = [P — Po] - AP, - AP+ AP",
NN
AP,c =AP o + AP, (2.1)

a mnepenan naaBiaeHui, klla, KOTOpbld HEOOXOIMMO TIOraCUTh Ha
peryuarope

AP, = [P — Po] - AP ., - AP, (2.2)

CxeMa ¢ TMOBBICHTCIIBHBIM HACOCOM Ha TIOJAOIICH MarucTpaiu
(cM.puc.6) NpUMEHSIETCS,eCIIN:

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

0) craThYecKoe JaBjeHHWE c/0 Oonblle JaBjieHUS B OOpaTHOM
MarucTpau;

B) pacroJyiaraemasi pa3HOCTh JaBJICHUI MEHbIIE OTEPH ABJICHUS B
c/o ( APT/c = Pn - PCT clo ~ <APTp.(:/o )

Jns  mpenoTBpalieHUs  OMOPOKHEHHMS C¢/0  Ha  Mojarolen
MarucTpajy YCTaHABIMBAETCs OOpaTHBIM KJamaH, a Ha OOpaTHON -
pEryJsiToOp MOIOopa.

Ha rpaduke (puc.6) orpesok 1— 2(APy,;) — morepu naBjieHus Ha
perynsitope nepemnajaa aasiaeHus; 2 — 3 (AP',) — morepu naBiieHHs Ha
CMECHUTEJIbHOM KJlanaHe ([ moparoled marucrtpann); 3 — 6 (APp) —
pacrioiiaraemoe naBiienue ais c/o; 3 — 4 (AP, — moTepu AaBicHUS B
CMECUTENIbHOM KiianaHe (i1 oopatHoit maructpanu); 3 — 5 (APu) —
NOTPEeOHBIN HAMOp HACOCa JJIs MOBBICUTENIBHOTO Hacoca; 6 —7 (AP, ) —
nepenaj AaBJIeHUN Ha PETYISITOPE MOIIOpA.

T.o., ¢ yuetom (pakTUUECKUX MOTEPH B 00OPYTOBAHUH, BEIUUMHA
HaIopa JJig MOBBICUTENLHOTO Hacoca, klla, onpenenurcs:

APHac = AP c/o'[Pn - PCT.C.O] + APKJ‘I + AP’CM + AP”CM (23)



18

5
Y ‘ n3 1/c i

_

tB

T B ¢/0

|

OP—

ac
\
APT/C 3 APc/o
APc/o — <
T/C 3
c/o
\ 6 \
Per|
Pcrlt
Po
Y >
1, m

Puc. 6.IIbe30meTpuueckuii rpadguk npu AYY ¢ HacOCOM Ha MOJArOIIEH MarucTpaiu
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Hacoc na oOpatHoii maructpanu (puc.7) yCTaHaBIMBAaeTCS B

ciydae, eciu:

a) CTaTUYECKOE JaBJICHHE C/O MEHbBIIE JAaBJICHUS B II0JArOIICH

MarucTpanu 1/¢ — (Peio<P,);

0) cTaTuyecKkoe JIaBJICHUEe C/0 MEHBIIIE CTAaTUYECKOro JaBJISCHUS T/C

- (PCTC/O<PCT T/C);

B) pacrojaraéMblii Hamop Ha BBOJAE T/C HEMOCTATOYEH IS

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

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

Hanopa Juisl IMPKYJISIHMOHHOT0 Hacoca, Klla, onpenenurcs:

AP, .. = [Py — Py] -AP, - AP’y + AP oy + AP clo- (2.4)

3. OcnoBHoe o0opynoBanue AUTII

B o6meM ciyuae KOMIUIEKT OOOpYAOBaHMs [JIi aBTOMATH3alluu U
yuera teria B AUTII cuctem oTomieHus 11000ro THITa BKITIOYAECT:

8.
9.

R

. 3aJIBXKKH (CTaIbHBIC IIAPOBBIEC KPAHBI)

OUIBTPHI WU TPSI3CBUKH.

CoJiIeHOUIHBI BEHTUJIb.

OOpaTHBIif K1anaH.

TernocueTuuk.

Perynstop mnepemaga JaBieHUS WM PETYJISITOp dYacTd /o
VHIVMBUIYAJIbHOTO TIEPENaaa JaBJICHU U Pacxo1a BOJIbI.
Perynupyromuii  npubop B OJAHOKAHAIHLHOM  HMCIOJHEHUH,
obecrieunBarOImMMUN  TOAACP)KaHNE TeMIepaTypHOro rpaduka B
CHCTEME B 3aBUCHUMOCTH OT TEMIIEPATYPhbl HAPYKHOTO BO3AyXa.
JlaTumk TemriiepaTypbl HAQPY>KHOI'O BO3/1yXa.

JlaTuuk TemrepaTypbl BOAbBI B IIOJAOIIEH MAaruCTpPaii CUCTEMBbI
OTOILJICHUSI.

10. JaTumk TeMnepaTypbsl BHyTPEHHETO BO3yXa.
11. Perynupyrommii Kiamas ¢ 3J€KTPOABUTATEIEM.
12. Hacoc cMecurtenbHbli OecClIyMHbIA, OechyHIaMEHTHBIH WM

ABTOMATUYECKUU 3JIEBATOP C PETYIUPYEMBIM COILJIOM .

13.KouTtpomnnep
14.llIxad ynpaBiaeHus SIEKTPUIECKUI
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3aBUKKH YCTAHABIIMBAIOTCS JJIsl TEPMETHUYECKOrO OTKIIFOUECHHS
CUCTEMBbI OTOIUIEHHUS (C/0) OT TpyOONPOBOJOB TEMIOCHAOKEHHS.
3anopHas apMaTypa npeayCcMaTpUBaeTCs:

® Ha BCEX IMOJAKIIMX M OOpaTHBIX TPyOONPOBOJAX TEIJIOBBIX
CeTel Ha BBOJIE U BBIBOJIC UX U3 TEIJIOBBIX MYHKTOB;

® HAa BCACBHIBAIOLIEM M HArHETATEIbHOM NAaTpyOKax KaXKJoro
Hacoca.

3anopHyro apmatypy Ha BBojae B WMTII ¢ cymmapHOW TemioBou
Harpy3kol Ha ortomjneHne u Bentwsinuio 0,2 MBT u  Oonee
PEKOMEHIyEeTCS MPUMEHSTh CTAJIbHYIO.

@uiabTp ceT4aThIil (UM TPSI3EBUK) 00ECIIEUMBAECT OYMCTKY BOJBI OT
TBEPJBIX B3BecCEl. ['ps3eBUKM B TEIUIOBBIX IIYHKTax CJEAYET
npeayCMaTpUBAaTh:

® Ha MOJAIOLIEeM TpPyOONpOBOJiIe MPU BBOAE B TEIJIOBOH ITYHKT
HEMOCPEACTBEHHO MOCIIE NIEPBOM 3aIIOPHOU apMaTyphl;

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

ConeHonIHBIM BEHTUJIb MPEKPAIAeT M0Jladyy CETEBOM BOJBI B C/0

pu 00€CTOYMBAHUU JICKTPOBUTATENCH.

[TognepskaHre TOCTOSITHHOTO Pacxojia U JaBJICHUS TEIJIOHOCUTEIS
OCYUIECTBIIACTCS PErYJATOPOM Iepenajia AaBieHuid. Beioop perynstopa
OCYHIECTBIIAIOT 110 yCIOBHOM IPOIYCKHOM criocoOnoctu Ky [M/4] , mox
KOTOpPOW TOHUMAIOT OOBEMHBIN pacXoja TEIJIOHOCUTENS , M /4, ¢
IUIOTHOCTBIO, paBHOM 1000 Kr/M> IMIPOMYyCKAaeMOH perylHpYIOIIHM
opranom npu nepenajie nasieHus B Hem 0,1 Mlla.

HuameTtp YCJIOBHOT'O npoxoza PEryJIMPYIOLIErO
KJIAMAaHABBIOUPAIOT MO  TEXHUYECKUM XapaKTepUCTUKAM
pPEryIupyONIuX KJIanaHoB, IPUHUMAs MPU 3TOM OJiKaiiiliee 3HaUeHuE,
OTBEYAIOLIEE YCIOBHIO:

Kvy2>1.2Kvmax, (3.1)

3nech Kmax - HaubOombliiiee pabouee (TpeOyeMoi pacueTHOE) 3HaUEHHUE
IPU TIOJIHOM TMObEME TUTYHXKepa:
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Kvmax = V/VI0AP | (3.2)
rie V - O00beMHBIM pacxoa TEIUIOHOCUTENS TMepel KIarnaHOM
{V=0.86-Q/At-p,
M3/qF;

AP, Mlla - nepenan naBiicHUs Ha KJIANlaHE.

Koapdunuent 3amaca 1,2 npuHMMAETCs C Y4€TOM BO3MOXHBIX
OTKJIOHEHMH, B mpenenax +8%, a Takxke C I1eIbl0 oOecredeHus
BO3MOXXHOCTH PETryJUPOBaHUS MPU 3HAUYCHUSX HE TOJBKO B CTOPOHY
YMEHBIIIEHUS PacXojia, HO U Ha HEKOTOPYIO BEJIMYMHY B CTOPOHY €ro
yBennueHus. HeoOXoauMoCTh MMETh 3amac AUKTYETCS U TEeM, YTO B
IpoIEeCCe OKCIUTyaTalluM CHUCTEMbl BO3MOXKHBI KOJI€OAHMSI pacxojia
Cpeibl, 1aBJICHUS, TEMIIEPATYPHI.

N3mepenne TemionoTpeOaeHusl 37aHUsl OCYILIECTBISCTCS TMPU
MTOMOIITY TerIoMepa.

Kontpomiep AYY 1O3BONSIET yCTaHOBUTH  TEMIIEPATypPHBIN
rpaduk, 3anvMcaHHbIi Ha pexuMHON Kapre. C TMOMOIIBIO JIaTYMKOB
OPOU3BOAUTCS CpaBHEHUE (DAKTUUECKOM M 3aJ]aHHOW TeMIIepaTyphbl
TerIoHocuTeNs. Perynupytomuii  mpudop, mnoiyydas uHpoOpManumo o
HAapy>KHOW TeMIlepaType IO JaT4yUKy TEeMIepaTypbl HapYy>KHOIO
BO3/lyXa, TMOAJCPKUBAET TEMIEPATypHbIH Trpaduk B MOJAIONICH
MarucTpajiu ¢/0 o AaTYUKY TeMIIepaTypbl BOJIbl B HEMl. Perynupyrommii
npu0op TOAACPKUBAET COOTBETCTBYIOIIMM JAaHHOM MECTHOCTH H
JAHHOMY OOBEKTY OTOMUTENbHBIM Trpaduk dYepe3 peryiaupyroiuii
KJIallaH C BJEKTPONPHUBOAOM, HW3MEHSS KOJIMYECTBO CETEBOU BOJBI,
NnoCTymnarouieH B ¢/o.

Hacoc Ha cMecurenbHOM  WIM — TNOJAKOUICWIMHAM WU
aBTOMAaTUYECKUW DJIEBATOP C PETrYJIUPYEMbIM COIUIOM OOECIeunBaeT
MOJIMEC BOJBI U3 0OpPATHOTO TPYOOIPOBO/IA.

[Ipu BbIOOpE HACOCOB ISl CUCTEM OTOIUICHUS, YCTaHABIMBAEMBbIX
B UTII B cooTBeTcTBMM C /3/, caeayeT MpUHUMATH:

a)lpu YCTAaHOBKE HAcOCa Ha MEPEMbIUKE MEXAY MNOJAIIINM U
00paTHBIM TPYOOIIPOBOAMH CUCTEMBI OTOIIJICHUS:

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

ororieHust (6o C yueroM (haKTUYECKHX TOTEPh B
PETYJIUPYIONIEM KIIATIAHE);



23
e nojady Hacoca G, kr/4, - mo hopmyie

G=11G;u,

rae G, - pacyeTHbI MaKCHMaJbHBIA PacXoJl BOJbl Ha OTOIUJICHHE W3

TEIJIOBOM CETH, KI/4, OnpeaensieTcs o Gopmyiie :

Gr= 0986 Qc.o./(Tr - t0) ’ (24)

rae Q... - MAKCMMaJIbHBIN TEIIOBOM IOTOK Ha OTOILICHHUE, BT;
u - K0dGPUIMEHT CMElIeHUs, OnpeIeIsieMbli 1o (popmyie:

u=(T,—t)/(t.—t,) , (3.5)

rae T, - TemnepaTypa Bojbl B OJAIOIIEM TPYOOIIPOBO/IE€ TEIIOBOM CETH
IPY PACUYETHOM TEMIIEpAType HAPYKHOTO BO3JyXa JJIsl MPOCKTUPOBAHUS

oromenus, C°;
t. - TO e, B MMOJaloIIeM TpyOOoIIpoBojie CUCTEMbI OToIUIeHuUs, °C;
t, - TO ke, B 00paTHOM TpyOOIPOBOE OT CUCTEMBI oToIIeHusI, °C;

6) IMpu YCTAHOBKC HACOCAa Ha IIoJaromieM HJIA 06paTHOM

pr6onp0Boz[e CUCTCMBbI OTOIIJICHU A .

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

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

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

Jl1s1 BBIOOpa HOMEpa CTaHIapTHOTO KOpITyca djieBaTopa

ONPEACIISIIOT TUaMETP TOPIIOBUHBI (MM);

: (3.7)

o

rae Ge,, /94 - pacxoj TEIJIOHOCUTENS B C/0;
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Ho ,m - moTepu Hamopa B CHCTEME OTOIUIEHHMS IOCJE 3JIEBATOpa
IPU PACUETHOM PACXOJI€ BOJIBI, M.

[Ipu BBIOOpPE »sneBatopa clieaAyeT MNPUHUMAaTh CTAHAAPTHBIN
AJEBATOP C OJMAKANUIIUM MEHBIINM JUAMETPOM T'OPJIOBUHBI.

MuHUMaIbHO HEOOXOAMMBINH HamopH, M, MEpes 3JIeBATOPOM IS
OPEOJIONICHUsI  THAPABJIMYECKOTO  COMPOTUBIICHHS  3JieBaTopa U
OPUCOCIMHEHHOM K HEMy CHUCTeMbl oOToruieHuss (0e3  ydera
TUAPABINYECKOTO COIMPOTUBIICHHUS TpPyOONpPOBOAOB, 00OPYIOBAHUS,
npuOOpOB M apMaTypbl [0 MeCTa MPUCOEIUHEHHS >JIEBATOPA)
JOMYCKAETCs ONMPEAENITh O NpUOIMAKEHHON (hopMylie

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

Juamerp comia (MM) s MOJOOpPAaHHOrO TakKUM O0pazoMm
aJIeBaTOpa CJIEIYET ONMPEACTsTh:

(3.9)

rae H, - Hamop mepex »ieBaTopoM, ONPEACISIEMBIN IO
bE30METPUUECKOMY TpaduKy, M.

JuameTp coria cienyeT ONnpeAesisiTh C TOYHOCTBIO /10 JECSTHIX
J0JIel MUJUTUMETPa C OKPYIJICHUEM B MEHBIIYIO CTOPOHY U IPUHUMATH
He meHee 3 MMm. Ecim Hanop H; mpeBbimaer manop H, onpeneneHHbIM
o ¢hopmysie (3.8), B ABa paza u OoJiee, a TakXKe B Clydae Koraa JdaMeTp
coruia, omnpeaeneHHblii no ¢gopmyne (3.9), nmomydaercs MeHee 3 M,
M30BITOK Haropa CIEAyeT TacUuTh PEryJIUPYIOMUM KJIamaHOM WM
JIpOCCENIbHOM JMadparMoi, ycTaHaBIMBAaEMBIMU TIEpel 3JIEBATOPOM.
Huamerp otTBepcTus auadparMblL,MM, JIOJDKEH ONPENETISATHCS IO

bopmyne

G2
d=104—
N2 (2.10)

rae AH- Hanop, racumblil ApoccenbHOM Auadparmoil, m.
MuHuManbHBIN AWAMETP OTBEPCTHS JIPOCCEIbHOU auadparmbl
JIOJKEH MPUHUMATHCS PABHBIM 3 MM.
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Ilepen 3:eBaTOpOM Ha MOJAIOIIEM TPYOOIIPOBOJIE PEKOMEHIYETCS
npeaycMaTpuBaTh MNPAMYKO BCTaBKYy [iuuHOM 0,25 M Ha ¢rnaHuax.
JlnameTrp  BCTaBKM  CJIEAYeT IPUHUMATh  PaBHbIM  JTHAMETPY
TpyOOmnpoBoOIa.

4. Ilpumeps! pacyera u nogdopa odopynosanuss AUTII

[Tpumep 4.1.

[IpoBepUTh BO3MOXHOCTh MNPUCOCAUHEHHS 2-X TpPYyOHOM
CHUCTEMBI OTOIUIEHWSI K TEIUIOBBIM CETSM C MOMOIIBIO 3JIEBATOPHOIO
y3JIa CMEIIIEHUS, €CJIM TIOTEepU AABJICHUS B Hel coctaBisatoT 15 klla,
notepu B obopynoBanuu WMTII — 30 klla, a mepenan naBiieHuii B
TerjaoceT Ha BBojae B 3maHue — 150 klla, Ttemmneparypubiii rpaduk
Terocet — 150-70 °C.

Pemenue

Hamnop nepen 31€BaTopomM COCTaBUT:

H=15-3=12wm

Koaddurment cmemmenus anneBaropa 1o (3.5):

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

MunnmansHO HeoOXxoauMbli Hanop H , M, nepen aneBatopom st
OPEOJIONICHUsT  THAPABJIMYECKOTO  COMPOTUBIICHHUS  dJlieBaTopa U
PUCOCIMHEHHOMN K HEMY CUCTEeMbI OTOIUIEHHUS 110 (3.8):

H=14 1,5-(1+2,2)* =255™,
CJIeIOBATENIbHO, B JaHHOM CJy4yae »JJIEBATOPHBIM y3el CcMenleHus
HEMIPUMEHUM.

[Tpumep 4.2.

[logoOpaTh HOMEp HCIOJIHEHUS pEryjsTopa TeMIepaTyphbl
«OnekTpoHuka P-7» mjisi 371€BaTOPHOro y3jaa CMEUIEHUs], €CIIM CUCTEMA
OTOIUICHHUSI OJHOTPYOHas, MOIIHOCTh e¢ cocTaBisieT 360 klla, morepu
naBieHus: B cucreme — 25 klla, Hanop nepen sneBatopom — 120 klla,
TeMIeparypHblii 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, PAacXO0J] TEIUIOHOCUTENISI B CUCTEME OTOIIJICHHUS :
Geo. = 0,86- 360 - /(105 —70) = 8,85 1/u.
Koaddpuunent cmemenus snesaropa mno (2.5):
u = (150-105)/(105-70) = 1,29.
JlnameTp TOpJIOBUHBI 3JI€BaTOpa ornpeaeauTes no (2.7) :

2
d2:8,5-4\/8,85 (1+1,29) 3043y

b

TorIa AuaMeTp coruia 1o (2.9) :

4, =964 =72y,

ITo Tabnuue 4.2 npunoxeHus 4 BbiOMpaeM peryistop Ne2.

[Tpumep 4.3.

[TomoOparh TUTIOpA3MEpP CMECUTEILHOTO HACOCa, PACTIOI0KEHHOTO
Ha TIEpEMBIYKE MEXy TOJaroIeld W 0OpaTHOW MarucTpaliiMH, CCIIH
pacxojl ceTeBOM BOJbI cocTaBisier 8876 Kr/4, a MOTepU JIaBJICHHUS B
OJIHOTpYOHOM cucteme ororuieHus — 32 klla.

Pewenue

[logaua Hacoca oOmpeAenuTCs BEIMYMHOW OOBEMHOrO pacxoja
oOpaTHOM BOABI, MOAMENIMBaEMOW HAcocoM ¢ 10-TH MPOIEHTHBIM
3anacom.
o (2.3) onpenensiem:

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

C y4eroMm TOro, 4TO MIOTHOCTh TEIUIOHOCUTENSI IIPU TEMIIEPATYPE BOIbI
B 0OpAaTHOMN MArHCTPAIN COCTABISET p = 977,7 KI/M°, 00BbEMHBIH PACXO
TEIJIOHOCUTEJIA, a, CIIEA0BATEIbHO, U M0Jlaya Hacoca, COCTaBUT:
V =12595/977,7=12,88 M’ /u..
Hamop nHacoca noikeH ObITb HE MEHEe MOTEepb JABJICHUS B CHUCTEME
OTOILJICHUSL.

[To mpunoxenuto 5 (puc.5.9.) BbeIOMpaeM peryiIupyeMblii HacoC
turia P 50/160 r(WILO) , xoTopblii nipu npousBoautesbHoCTH 12, 88
M° /4 pa3BUBaeT HAop — 5,1 M.

[Tpumep 4.4.
s yenoBuit mpumepa 4.3, moo06path peryssiTop TEMIIEPATYPhI C
TPEXXOJIOBBIM PETYIUPYIOLIUM KJIAIIaHOM.
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Pemenue
Jliist BeIOOpa TUMOpa3Mepa peryaupyrolero KianaHa, Onpeaeium
€ro MakCHUMAaJbHYIO MPOMYCKHYIO CHOCO6HOCTB o (3.2), eciim Ha HEM
Oyner apoccenupoBaThest M30bITOK Haopa AP ., =51 — 32 =19 kIla =
0,019 MlIla:
12,88

— > — 3
Kymax = m =29,55 v /4,

TOT/1a, YCJIOBHAs MPOMYCKHAs CIOCOOHOCTh PETYJIUPYIOIIETrO KiamaHa

o (3.1):

K, =1,2:29,55=35,5 m’/u.

[To Tabmuue I17.6 NPWIOKEHUA 7 BbIOUpPAEM PEryIsATOP
TeMIEpaTypsl “OJIEKTpOHUKA P-8”,C TpeXXOAOBBIM pETYIUPYIOLINM
kiananoM B wucnonHeHnn KCO04 | ¢ yCJIOBHOM NIPOMYCKHOM

3
CHOCOOHOCTBIO 56 M™/4 M [uaMeTpoM yCIIOBHOTO Ipoxoa 80 MM.

[Tpumep 4.5.

Jnst yenoBuid mpumMepoB 4.3 u 4.4 moio0paTh peryssTop nepemnana
JABJICHUSI, €CIIM JaBJICHWE B TMOJAIOIIEH MarucTpajiyd TEIJIOCETH Ha
BBOjie B 31aHue coctaBisier 500 klla, a B oOpatHoit — 410 xIla, motepu
napienus B asiementax UTII no perynsaropa coctasmsitot 15 klla.

Pemenue

OG6beMHbIi pacxos cereBoil Bogpl (p = 916,9 kr/m’) ompexennm
KaK:

G, =5000/916,9 = 5,45 M’ /u.

[lorepn [naBieHus Ha KJIalaHE CMENIEHUS ONPEACIMM B
COOTBETCTBUU C (2.2):

AP ., =0,1- (V/Ky)*=0,1- (5,45/56)* = 0,0095 MIIa = 9,5 kIla,
TOTJa Tepenajl AaBJICHUMN, KOTOPHIM HEOOXOAMMO MOracuTh Ha KilaraHe
onpeaenutcs mo (3.2), ¢ yueroM noteps AaBieHus B anemenTax UTII mo
peryiaropa:

=(500-410) -15 32 - 9,5=33,5«klIa.

s BeiOOpa TuUmoOpasMmepa peryjsropa IMepenana JgaBiIeHUS,
OMpEeIeTTUM €0 MaKCUMAaIbHYIO MPOMYCKHYIO CIIOCOOHOCTH 110 (3.2):

Ky, 5,45
X 10-0.0335

TOT/1a, YCJIOBHAs TPOMYCKHAs CIOCOOHOCTh PETYIMPYIOMIETO KJamaHa
o (3.1):

—94 M /4,
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K, =1,294=11,3 m'/u.

[To Tabmuue 3.1 npunoxeHus 4 BbIOMpaeM peEryysITOp Mepenana
nasienns tana IVFE, ¢ YCIOBHOM HPOMYCKHOMN CIIOCOGHOCTBIO 16 M/4 1
IMaMETPOMYCIIOBHOTOIIPOX0Aa 32 MM.
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HPUJIOKEHHUE 1

MuHuMaibHbIe PACCTOSIHUA B CBETY OT TPYOOIIPOBOIOB 10
CTPOUTEJIbHBIX
KOHCTPYKUMH U 10 CMEKHbIX TPYOONIPOBOA0OB

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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MuHuMa/IbHAs IIHPHHA MPOX0/I0B
Tab6aumna I1.1.2

HaumenoBanue 000pya0BaHUs U CTPOUTENBHBIX KOHCTPYKIMI, MEXKITY [[nprna
KOTOPBIMHU IIPEYyCMATPUBAIOTCS ITPOXO,IbI IIPOXO/JIOB B
CBETY, MM,
HE MEHee
Mex a1y HacocaMu ¢ JIEKTpOIBUraTeIsiMu Hanpsbkenrem g0 1000 B 1,0
To xke, 1000 B u 6onee 1,2
Mexny HacocaMH U CTEHOM 1,0
Mex 1y HacocaMH U pacrpeaeauTeabHbIM IUToM uin murtoM KUITTnA 2,0
Mexay BBICTYMAIOMIMMH YacTAMH 00OpymoBaHHsS (BOJOMOIOTpEBATENCH, 0,8

T'PSI3EBUKOB, 3JIEBATOPOB U JP.) WIW BBICTYMAIOMUMH YacTIMU 000PYyAOBaHUS U
CTEHOH

Ot nosna win NepeKphITUS 10 MOBEPXHOCTH TEIUIOU30JISIIIMOHHBIX KOHCTPYKIIUMA 0,7
TpyOOTIPOBOJIOB

Jiis oOcmyXuBaHUs apMaTypbl M KOMIIEHCAaTOpPOB (OT CTEHbl 10 (uiaHna
apMaTyphl WK 0 KOMIIEHCATOPa) IpU AUAMETpe TPyO, MM:

o 500 0,6
ot 600 o 900 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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MuHuMalbHOE PACCTOSIHUE B CBETY MeKIAYy TPYOONpoBogaMu
U CTPOUTEJbHBIMU KOHCTPYKIIMSIMH
Tabmauna I1.1.3

HaumenoBanue Paccrosinue B
CBETY, MM, HE
MeHee
OT BBICTYMAONIUX YacTe apMarypsl WIM OOOpyAOBaHUS (C ydeToM 200

TEIUJIOU30JISIUOHHON KOHCTPYKIIUN) A0 CTEHBI

OT BBICTYNMAIONIMX YAaCTE€ HACOCOB C AJIEKTPOJBUTATEISIMH HAMPSHKECHUEM 10 300
1000 B ¢ nuamerpom HamopHoro narpyoka He 6osee 100 MM (Ipu ycTaHOBKe
y CTeHBI 0€3 MPOX0/1a) 10 CTEHBI

Mexnay BBICTYNAOIIMMHU YacTIMH HAacOCOB M DJIEKTPOJBHUrareiaesl Ipu 300
YCTQHOBKE JBYX HACOCOB C UIEKTPOJBUraTeNsIMH Ha OJHOM (yHIAMEHTE Yy
CTeHBI 0€3 mpoxo/1a

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

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

To xe, mpu Dy =500 MM 200
Ot nousa 10 HU3a TEMIOU30JALUOHHON KOHCTPYKIIMH apMaTyphl 100
Ot crensl win oT (IaHlA 3aJBUKKU JI0 IITYIEPOB AJISl BBIMYCKa BOJBI WM 100
BO3/yXa

Or mnona WM TEpPeKpbITUS J0 TOBEPXHOCTH  TEIIOM3OJISIIIUOHHOU 300

KOHCTPYKILUH TPYO OTBETBIICHUM
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CBoaHas cneurpuKaALUA TEIIOMEXaHUYEeCKOI0
oOopyaoBanus, 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.I1

2.1.

Mosuy, OnucaHue o6opyaoBaHUA, NPUGOPOB U YCTPOIACTB M PEKOMEHAALMM MO UX NPUMEHEHUIO 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, Tuac = 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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[TPUIJIOKEHUE 3

YaptpazsykoBou pacxonomep ULTRAFLOW

(TeXHHUYECKHUE JaHHBIC)

Tabéauna I1.3.1
Hom.pacxoa,m*/u MOHTaXHaa gAMHa AP, kMa K,
0,6 Gs/4x110Mm(Dy15) 10 1,9
1,5 G3/,x110mm(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;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 Gy1/2x260mm(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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Perynstopsl nepenajia 1aBieHus
IVF u IVFS (DANFOSS ) c ¢naHiieBbIM COeTUHEHUEM

[Ipunoxenue 4

Taoauna I11.4.1
®dnaH1IEBOE YcnoBHas Junamazon | KomoBeiil Ne | KomgoBbiit Ne'
COCIUHECHUE MPOITYCKHAsA  |HACTPOUKU Py 16 P y25
no DIN 2501 |cnocobnocts, Ky

15 MM 0,63 M */u 1 MIla 065-7206 065-1210
15 MM 1,0 M °/a 065-7208 065-1211
15 MM 2,5M /4 0,8 MIla | 065-7212 065-1213
15 MM 4,0 M /a 0,8 MITa | 065-7215 065-1215
20MMm 6,3 M /u 065-7220 065-1220
25 MM 10 M */a 065-7225 065-1225
32 MM 16 M °/a 065-7232 065-1232
40Mm 20 M /g 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

JlnanazoH HaCTPOMKHU

25

50

80

100

150

6

25

60

100

250

0,01-0,04 MnNa
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HNPUJIIOXEHUE 5

Perynatopbl Temnepatypbl 3J5IeKTPOHHbIE "JneKTpoHuka 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)10,5
3apaHue TemnepaTypbl BO34yxa BHyTpU nomelleHnn, °C (15-25)10,5

3apaHune TemnepaTtypbl BO3ayxa BHYTPU NoOMeLleHur npy nporpaMmmHom|(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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Texnuyeckne XapakTepUCTHKH PeryJsiTopoB
B 3aBHCHMOCTH OT JIMaMeTpa coILIa 3j1eBaTopa
Tab6maumna I1.5.2

NcnonHeHuna| [y conna, Tennonpon3BognTenbHOCTb CUCTEMDI
perynatopos MM OTOMSEHNS, B KOTOPOW 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 IPUCOETUHUTEIbHBIE Pa3Mepbl 2JIEBATOPOB
Taomura I1.5.3

NcnonHeHus 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 ), fomen. | aomAm
] Inesamop
: [ Fopravan
11— #‘5 x r-:rdT:-’
_f] ] -:I HocUmMeIh)

Puc.IL.5.1. Perynstop TemnepaTypsl 31€KTPOHHBI "InekTponuka P-7"
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[Tpunoxenue 6
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Puc.I1.6.1. XapakTepucTHKH PeryJupyeMbIX 3JIeKTPOHACOCOB
TunopsaaaTOP-E (n — 6eccrynenuaroe)
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Puc.I1.6.2. XapakTepucTUKH PeryJupyeMbIX 3JIEKTPOHACOCOB
TunopsaaaTOP-E (n — 6eccrynenuaroe)
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MPOAOJKEHHUE TPUIIOKEHUS 6
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Puc.Il.6.3. XapaxkrepucTHKHM PperyJupyeMbIX 3JeKTPOHACOCOB
TtunopsigaStar-E (n — 0eccrynenuaroe)
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MPOAOJKEHHUE TPUIIOKEHUS 6
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Puc.Il.6.4. XapakrepucTHKHM PperyJupyeMbIX 3JeKTPOHACOCOB
TUnopsiioBRS/En, Star-E (n — 0eccrynenuaroe)
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MPOJIOTKEHHUE TTPUIIOKEHUS 6

- [] 1 RS 30/80¢
: RIR "
‘ ' ’Y —— -
F3s r'— &
3 -
’ -
1
"0 : 23 — e st

Puc.I1.6.5. XapakTepucTHKH peryJupyeMbIX 3JIeKTPOHACOCOB
TunopsaaaRS (n = 2800 06/MuH, KpyTasi XapaKTEePUCTUKA )
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MPOJIOTKEHHUE TTPUIIOKEHUS 6
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Puc.I1.6.6. XapakTepucTHKH PeryJupyeMbIX 3JIEKTPOHACOCOB
TunopsaaaRS u tunopsagaTOP-RS, (n = 2800 06/muH, kpyTas
XapaKTEePUCTHKA )
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Puc.I1.6.7. XapakTepucTHKH PeryJupyeMbIX 3JIeKTPOHACOCOB
TUnopsioBTOP-RS, TOP-S (n = 2800 06/mun, kpyTas
XapaKTEepPUCTHKA )
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Puc.I1.6.8. XapakTepucTUKH peryJupyeMbIX 3JIeKTPOHACOCOB
TUnopsaaaTOP-S (n = 2800 00/MuH, KpyTasi XapaKTepUCTHKA)
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Puc.I1.6.9. XapakTepucTHKH peryJupyeMbIX 3JIeKTPOHACOCOB
TUnopsaaaTOP-S (n = 2800 00/MuH, KpyTasi XapaKTepUCTHKA)
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Puc.I1.6.10. XapakTepuCTUKH PeryJupyemMbIX 3JIEKTPOHACOCOB
TUnopsaaaTOP-S (n = 2800 00/MuH, KpyTasi XapaKTepUCTHKA)
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Puc.I1.6.11. XapakTepuCTUKH PeryJupyeMbIX 3JIEKTPOHACOCOB
TUnopsaaaTOP-S (n = 2800 00/MuH, KpyTasi XapaKTepUCTHKA)
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Puc.I1.6.11. XapakTepuCTUKH PeryJupyeMbIX 3JIEKTPOHACOCOB
TUnopsaaaTOP-S (n = 2800 00/MuH, KpyTasi XapakTepUCTUKA) U
TtaunopsiaaRP-S (n = 1400 06/MuH , moJiorasi XapaKkTepuCcTHKA)
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Puc.I1.6.12. XapaKkTepuCTUKH PeryJupyeMbIX 3JIEKTPOHACOCOB
TtaunopsiaaRP-S (n = 1400 06/MuH , moJiorasi XapaKkTepuCcTHKA)
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Puc.I1.6.13. XapakTepuCTUKH PeryJupyeMbIX 3JIEKTPOHACOCOB
TunopsigaP (n = 1400 06/mMuH , moJioras XapakTepucTUKAa)
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Puc.I1.6.14. XapakTepuCTUKH PeryJupyeMbIX 3JIEKTPOHACOCOB
TunopsigaP (n = 1400 06/mMuH , moJioras XapakTepucTUuKa)
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Puc.I1.6.15. XapakTepuCTUKH PeryJupyemMbIX 3JIEKTPOHACOCOB
TunopsigaP (n = 1400 06/MuH , moJioras XapakTepucTUKA)
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Puc.I1.6.16. XapakTepuCTHUKH PeryJupyeMbIX 3JIEKTPOHACOCOB
TtunopsigaP (n = 1400 06/MuH , moJIOrasi XapaKTEePUCTHKA)
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Puc.I1.6.17. XapakTepuCTUKH PeryJupyeMbIX 3JIEKTPOHACOCOB
TunopsigaP (n = 1400 06/MuH , moJIoras XapakKTepucTHKA)
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Puc.I1.6.18. XapakTepuCcTUKH PeryJupyemMbiX 3JIEKTPOHACOCOB
TunopsigaP (n = 1400 06/mMuH , moJioras XapakTepucTUuKa)
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Puc.I1.6.19. XapakTepucTHKH peryJupyeMbIX 3JIeKTPOHACOCOB
TunopsiaaD (n = 1400 00/MuH , MOJI0Tasi XapAKTEPUCTHKA)
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Puc.I1.6.20. XapakTepucTHKH PeryJJUpPyeMbIX 3JIEKTPOHACOCOB
TunopsigaD (n = 1400 00/MuH , mMOJIOTasi XapaAKTEPUCTUKA)
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Puc.I1.6.21. XapakTepuCTHKH PeryJUpPyeMbIX 3JIEKTPOHACOCOB
TunopsiaaD (n = 1400 00/MuH , MOJI0Tasi XapAKTEPUCTHKA)
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HPUJIOKEHHUE 7

Peryasitopsl TeMniepaTypbl 3JIeKTPOHHBbIE ''Jiekrponuka P-211",
"Juexkrponuka P-2IIM", "Jaexkrponuka P-2M" ¢ npoxoanbiM

pPeryJupyomuM KiananoM
Tabomuna I1.7.1

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

Pabouee pnasneHue, Mla, He bonee:

ceTeBon BOAbI:

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

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

koapdpuumneHT nepegayun Kn, c/°C or 10010
NOCTOAHHAA BPEMEHWN NHTErpupoBanud, T,, C 10

YciaoBHasI NPONYCKHANA CIMIOCOOHOCTh PEryJsiropoB
Tabmuua 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-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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Peryasitopsl TeMnepaTypbl 3JIeKTPOHHBbIE ''JiekTponuka P-12" ¢

IPOXOAHBIM PEryJTUPYHOIIMM KJIANAHOM

Tabmura I1.7.3

MakcumanbHas anekTpudeckas MOLLHOCTb, NoTpebnaemas 15
perynsatopom, BA, He 6onee
TemnepaTtypa paboyen cpeabl, °C, He bonee 180
Paboyee paBneHue nepBuyHOro TennoHocutens, Mlla, He
bonee:
BoAa 1,6
nap 0,4
[nana3oHbl 3apaHug TemMmneparypbl BTOpUYHOro| 35-95
TennoHocutens, °C 115-175
30Ha HeyyBCcTBUTENbLHOCTH, °C +0,5
[MapameTpsbl [T — 3akoHa perynupoBaHus :
koadpbmumeHT nepeaaydn, Kn, c/°C
MUHUManbHbIN 0,8
MaKCUManbHbIN 75
NOCTOSIHHAsA BPEMEHU NHTErPUPOBAHUS, C
MWUHUMarbHas 10
MaKkcuMarnbHas 100
Yci0BHAs NPOMYCKHASA CNMIOCOOHOCTH PeryJisiropon
Taoauna 11.7.4
NcnonHeHne [ynpucoegunHe- Ky, Mo/ Macca, kr
KnanaHa HUA, MM
Kro1 50 2,5 18
K102 50 40 18
KMNoO3 50 10,0 18
K04 50 16,0 18
KMNoO3 50 25,0 18
K06 50 27.0 52
Ko7 50 56,0 52
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PeryasTopsl Temneparypsl jiekTpoHabie "QJIEKTPOHUKA P-8"

C TPEXXO0A0BbIM PeryavpyolUM KJIANaHOM

(TEXHUYECKUE XapAKTEPUCTUKH )

Taoauna I1.7.5
MakcumanbHass  anekTpuyeckasd MOLLHOCTb, notpebnsemasi; 15
perynatopom, BA, He 6onee
Temnepatypa paboyen cpeabl, °C, He bonee 150
Pabouee pnaBsneHue, Mla, He bonee: 1,0
[Mepenan pasneHns mexay BXOAHbIMM naTpybkamu (npu atom| 0,2
nasrneHne B 6OOKOBOM BXOAHOM naTpybOke AOSMKHO NpeBbiaTh
AaBrieHne B HXHeM BXOAHOM naTtpybke), Mla, He bonee
[Mepenag paBneHns mexay BXOOHbIM WM BbixogHbIM natpybkamu,| 0,6
Mla, HCc Bonee
OTHocUTEnNbHasa NpoTeYvka 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 .
kKoappuuneHT nepegayn, c/°C 0,8-75
NOCTOAHHAA BPEMEHWN NHTErPUPOBAHUSA, C 10-100
Yci0BHAA NMPOMYCKHASA CIMIOCOOHOCTh MCIMOJTHEHU I KJIATIAHOB
Taoauna I1.7.6
NcnonHeHne Y npucoeanHeHna, Mm Ky, M3y
KnanaHa

KCO01 50 2,5

KC02 50 4,0

KCo3 50 6,0

KC04 50 10,0

KCO05 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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Perynstopsl Temnieparypsl IVF u IVFS (Danfoss) ¢ 1Byxxo010BbIM
PErYJIUPYIONIUM KJIallaHOM

Taoauna I1.7.7

dnaHueBoe HOnanasoH | NpumeHeHne | Kogosbin Ne | Kogosbin N

coeuHeHne | HaCTPOWKK PN 16 PN25

no DIN 2501 Ky’M?’/q
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 Mla 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
t\@f

- - —=|A AB| —= A— AB
: % >

VR VF 2 VES2

VRGB(G), VF 3

?

S»

]

Puc. I1.7.1. Ilpyauun padoTsl peryJiupyromux KJIanaHoB.
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Perynmupyromue kiaananbi: VR, VF, VFS 2-xonoBbie; VRB(G),
VF 3-xogoBbie (Danfoss)

Tao6mauna 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 0652012
25 10,0 | 065B1025 | 065B0025 | 065B4025 | 065B1225 | 065B1325 0653012
32 16,0 | 065B1032 | 065B0032 | 065B4032 | 065B1232 | 065B1332 0652013
40 25,0 | 065B1040 | 065B0040 | 065B4040 | 065B1240 |065B 1340 065;’014
50 38,0 | 065B1050 | 065B0050 | 065B4050 065I§015
40,0 065B1250 | 065B1350
65 63,0 065B3165 | 065B3356 0652306
80 100,0 065B3180 | 065B3380 065B308
100 145,0 065B3200 | 065B3400 065803100
125 200,0 065B3225 065B3125
150 300,0 065B3250 065B3150




