[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

®WO: EmenbsHos Cepreii [eHHafbeBNY

[lomxHOCTb: pekTop

[ata nognucanus: 14.09.2023 17:32:43 MHHOEPHAY""“ POCCHH

YHUKANbHBIA NPOTrPAMMHbIA KITHOY:
9ba7d3e34c012eba476ffd2d064@®]HBIMBIDBHMdTE@§5,EEﬁPGTBGHHOE 6]30,[[}1{61"1-106

00pa3oBaTEIIbHOE YUPEK/ICHHE BEICIIETO 0Opa30BaHHs
«FOro-3ana/iHpIi rocy1apCTBEHHbBIH YHHBEPCUTET
(FO3I'Y)

Kadenpa remnorazosogocHabxenns

YTBEPXJIAIO

~ TIpopekzrepAio yuebroit pabore
/& 75—~ O.I. JlokTHoHOBa

W 89 2022 r.

Pacyer u n1o160p 0CHOBHOI0 000PY10BAHMS
apTomatusuposannoro AUTII

Mertonuueckue ykasauus Uit IPAKTHIECKHX 3aHATHH , KYPCOBOI'O
IPOEKTUPOBAHUSL U CAMOCTOATEILHON PabOThI CTYJEHTOB BCeX Hopm
00yuenus HanpasiaeHuit moaroroeku 08.03.01, 08.04.01, 13.03.01,
13.04.01

Kypck 2022



VIIK 697.2(07)

Cocrasutenu: E.B. Ymepenkor, D.B. Ymepenkopa

Peuensenr
Kanauaar TeXxHU4ecKux HayK, DOLEHT Kadeaps

TeriorazorogocHaoxenuus B.A. YXmakun

Pacyer u moadop ocHoBHOTO 006OPYNOBAHUS ABTOMATHIHPOBAHHOIO
AWUTIL: merojim4eckue ykasaHus s NMPAKTUYECKMX 3aHATHH , KypcoOBOTO
MPOCKTHPOBAHHUSA M CAMOCTOSTEIBHON paboThl pabOTHI CTYNEHTOB Bcex (hopM
00yueHus HarpasiacHui noarorosku 08.03.01, 08.04.01, 13.03.01, 13.04.01
/HOro-3am. roc.  yu-1; coct. D.B. Vmepenkosa, E.B. Ymepenkos. Kypck,
2022. 37 ¢.: un.3, npuiox. 5. bubnumorp.: c¢. 37 .

Hanararores TpeOOBaHUS K 00BEMHO-TUTAHUPOBOYHEIM U
KOHCTPYKTHBHBIM peLIeHHsIM MOMEIEHHU aBTOMATH3UPOBAHHBIX
MHIUBUIYAIBHBIX — TEIIOBBIX  nyHktoe  (AUWTII)  3maHmii  KHIMIHO-
TPaX/JaHCKOr0 HAa3HAYCHMSA, JaHBl PEKOMEHJAIMM [0 pacyery u moabopy
obopynoBanus, NPUOOPOB yueTa, KOHTPONS U ABTOMATH3ALIUH, [IPUMEHSIEMBIX B
AUTII.

Metonuueckue ykazaHus NpeJHA3HA4EHb! IS CTYIEHTOB U MATHCTPORB
BY30B TernosHepreTHHECKHX M CTPOMTEINLHBIX CIENHATBHOCTER Beex (hopm
oDyueHHs.

Tekcr newaraeTcsd B aBTOPCKOM pelakIluu

[Tognucano B nevaTts . @opmat 60x84 1/16.
Yennew. . 2,15, Ya-usn. . 1,95 Tupaxk 100 sk3. 3akas. becrnatHo.
IOro-3ananHelii rocylapCTBEHHEBIH YHUBECPCHTET.
305040, r. Kypck, yn. 50 ner Oxtabpsa, 94.



MHMWHOBPHAYKH POCCHUH

denepanbHOE TOCYIAPCTBEHHOE OO KETHOE
00pa3oBaTeIbHOE YUPEIKICHHUE BBICIIETO 00pa30BaHU

«fOro-3anagHeii rOCYJapCTBEHHBIN YHUBEPCUTET
(fO317Y)

Kadenpa temiorazoBogocHaOKeHUs

YTBEPXAIO
[TpopekTop no yueOHo# padbote

O.I'. JloktTnoHosa
« » 2022 1.

Pacuer ¥ mog00p OCHOBHOTO 000PYI0BAHUSA ABTOMATH3UPOBAHHOTIO
AUTI

Meronudeckue yKa3aHus U1 IPAKTUYECKUX 3aHATUHN , KYpPCOBOTO
MPOCKTUPOBAHUS U CAMOCTOATENILHON PadOThI CTYAEHTOB Beex (hopm
oOyuenus Hanpapinennii noarorosku 08.03.01, 08.04.01, 13.03.01,
13.04.01

Kypck 2022



VIIK 697.2(07)

CocraButenu: E.B. YMmepenkos, 2.B. Ymepenkona

Peniensent
Kanaunat TeXHM4YeCKuX HayK, JOIEHT Kadeaphl

Termtora3oBogocuadxenus B.A. YKXmakuu

Pacyer u moa0op 0CHOBHOr0 000pyA0BaHNs aBTOMATU3UPOBaHHOrO0 AUTII:
METOIMYECKUE YKA3aHUSA I IPAKTHUECKUX 3aHITHIA , KYPCOBOTO MPOCKTUPOBAHUS
¥ CAMOCTOSITEIIbHOM pabOThI pabOTHI CTYIEHTOB BceX (hopM 00yUEHHMsI HAITPaBICHUM
noaroroBku 08.03.01, 08.04.01, 13.03.01, 13.04.01 /FOro-3amn. roc. yH-T; COCT.
D.B. Ymepenkona, E.B. YmepenkoB. Kypck, 2022. 37 c.: un.3, mnpuiox. S.
bubmuorp.: c. 37.

Wznararorcst TpeboBaHUsI K 00BEMHO-TIJIAHUPOBOYHBIM M KOHCTPYKTHUBHBIM
pelIEHNAM TOMEUIEHWH AaBTOMATU3UPOBAHHBIX WHAWBUIYAIbHBIX TEIUIOBBIX
nyHkToB  (AWTII) 31aHuil  KWIMIIHO-TPAXJAAHCKOTO  HA3HAYEHWS, JIaHbI
PEKOMEHJAIUK 10 pacyeTy U noa0opy o0opyAoBaHUs, IPUOOPOB yUyeTa, KOHTPOJIS
¥ aBToMaru3anuu, npuMmenseMoix B AUTII.

Meronnueckue ykazaHus IPEIHA3HAYECHBI I CTYJEHTOB U MAarucTpoB
BY30B TemnosHepreTMyeckux W CTPOMUTENBbHBIX CIEHHATBHOCTEH BceX (opm
o0yueHus.

TekcTt neyaraercss B aBTOPCKOU peAaKIUU

[Toxmucano B rieyars . ®opmat 60x84 1/16.
VYenneu. . 2,15, Yu.-uzn. 1. 1,95 Tupax 100 sk3. 3aka3. becmnaTho.

IOro-3amaHplil rocy1apCTBEHHBIN YHUBEPCHUTET.
305040, r. Kypck, yi. 50 ner Oxtsa0ps, 94.



3

OraBieHue

| 232150 (S5 07 (<R 4
1 OCHOBHBIC TTOTTOMKEHIIS «.vuevneneeseeseneesesesensssasesensssaseasensesssenrensenneens 5
2 CxeMbl MPUCOCTMHEHNS CUCTEM OTOIICHHS K TETUIOBBIM CETAM. .. 8

3 Pacuet u moa6op 060pyA0BaHUS aBTOMATU3UPOBAHHBIX Y3JI0B

yrpaBICHUS (AYY) CUCTEM OTOIIICHHUS «..ccuvveeeeiurireesireeessieeeessnnnns 13
4 TIpuMEPBI XaPAKTEPHBIX PACUETOB ...evreeriuirrrreeasaanrnreeeessaanrreeeaesanns 15
5 Bonpocsl 1 3a71a4u 1JIsi CAMOKOHTPOJIA ..... Ommoka! 3akiaaaka He
onpenaesaeHa.d

BUOITHOTPAPUUECKUI CITHCOK ...eevviieeeiiviieeesiiieeessibeeeesitee e siee e e 20
TIPHTIOKEHHUE 1 ..oooiiiiiiiiie e 21
TIPHIOIKEHIE 2 ...ttt 23
TIPHIIOIKEHHE 3 ...ttt 24
TIPHTIOKEHHTE 4 ...ttt 25

TIPHTIOKEHTE D ..ottt 33



4

BBenenue

YcranoBka (AUTIT) BMECTO MIMPOKO MPUMEHSIEMBIX TEIJIOBBIX
y3JIOB SIBJIIETCSI COBPEMEHHBIM TEXHUYECKHUM PEMIEHUEM BaKHEUIIEH
3aga4d B cdepe dHeprocOepekeHus, CBSI3aHHOW C pallMOHAJIbHBIM
WCIIOJIb30BAHUEM TEIUIOBOM IHEPIUU U, KaK CJIEACTBHE, CHUKECHUEM
AKCIUTYaTallMOHHBIX 3aTpart.

AUTII 3panust paboTraeT B aBTOHOMHOM pexuMme 0e3
MOCTOSIHHOTO OOCIY>KMBAIOIIETO TEpPCOHasa, BBITIONHSS CJICIYIOIINE
OCHOBHBIEC (PYHKIIUHU:

- aBTOMATHYECKOE PEryJMpOBaHUE CHUCTEMBbl OTOIUICHUS,
oOecrieunBasl palMOHAIIBHOE PACXOJIOBaHUE TEIUIOBOM JHEPruu U
KOMQOPTHBIE YCIIOBUS Y TTIOTPEOUTEIEH;

- 3alIUTy CHUCTEMbl TEIJIOCHAOXKEHMS 3JaHUsl OT aBAPUIHOTO
WU3MEHEHMS MTapaMeTPOB TEIJIOHOCUTETIS;

- y4eT MoTpeOIsieMOl TEIIOBOM SHEPTHUHU.

Ha wucrouHuke  Temjga  OCYIIECTBISAECTCS  KaueCTBEHHOE
pEryJIMpOBaHUE  TEIUIOHOCUTENS,, HO B CBSI3M C  OOJIBIION
NPOTSIKEHHOCTHIO  TEIUIOBBIX CETEM W3MEHEHUS TeMIepaTypbl
TEIUIOHOCUTEJISI 10 TOTPEOUTENsT TMOCTYyNalT CO 3HAYUTEIbHBIM
3ana3abiBaHueM. Ilo 3TUM CcOOOpakeHUsIM aBTOMAaTU3UPOBAHHBIN
VHIUBULYAJIbHBIN TEII0BOU IIYHKT (AUTII) I103BOJIACT
HETMOCPEJICTBEHHO Y TMOTPEOUTENsI KOPPEKTUPOBATH TEMIEPaTypy
BOJIbI, TMOCTYMAIOIIE B CUCTEMY OTOIUIEHUS, B 3aBUCUMOCTH OT
TeMIEpaTypbl HAPY>KHOTO BO3AyXa MPAKTUYECKU Cpa3zy Ke IOocie
U3MEHEHUH TeMIIepaTyp TEIJIOHOCUTENS MM HAPY>KHOT'O BO31yXa. ITO
JIa€T 3HAYUTEIbHYI0 SKOHOMUIO TETJIOBOM YHEPTUH.

3agayell CTyAE€HTa SABJISETCS OCBOEHHE TEOPETHYECKHX H
MPaKTUIECKUX OCHOB, MO3BOJISIONINX T'PAMOTHO M MPO(ECCHOHATBEHO
BBITIOJIHATH BCE PAcUeThl U MPUHUMATH COOTBETCTBYIOIIUE PEIICHUS,
CBSI3aHHBIE C BBIOOPOM CXEMHOI'O pElIeHHus , TMoa0opa U pacyera

OCHOBHOTI'O 060py1103aHI/151 I/IHJIHBI/IJIyaJ'IBHbIX TCITIJIOBBIX HYHKTOB
(UTI).
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1. OCHOBHBIC MMOJIOKECHUSA

AUWTII (aBTOMATU3UPOBAHHbIA MHIUBHUAYAJIbHbBIN TENJIOBOU
NYHKT) — DOTO COOpPY>KEHHE C KOMIUIEKTOM OOOpYI0OBaHMs,
MO3BOJIAIONIAM HM3MEHUTh TEIJIOBOM M THJIPABIUYECKUN PEKUMBI
TEIJIOHOCUTEIIS, OOECHEeUUTh YYET U PEryJIupoBaHUE TEIJIOBOM
SHEPrUM U TEIUIOHOCUTENS, MPEIHA3HAYCHHOE JISI MPUCOETUHEHUS
CUCTEM OTOIUICHUS, BEHTWISAIUU, TOPSYErO0 BOJOCHAOKEHUSI OJHOTO
3IaHUS WK €T0 YaCTH.

B o6mem caysae AWTII cocroutr u3 y3jida BBoAa H
ABTOMATH3UPOBAHHOIO y3ejia ynpasjeHus (AYY).

¥Y3esq BBOJA — 3TO YCTPOMCTBO C KOMIUIEKTOM OOOpYAOBaHUS,
MTO3BOJISIOIIEE OCYIIECTBIISITH KOHTPOJIb NAPAMETPOB TEIUIOHOCUTENS U
Ipu  HEOOXOJUMOCTH  OCYIIECTBIISITh  pacHpeesieHue TMOTOKOB
TEIUIOHOCUTEIISI MEXY TOTPEOUTEISIMH.

ABTOMATH3UPOBAHHBIN y3eJl ynpaBJIeHUS (AYY)
MpPEIHA3HAYCH JJI1 aBTOMATHUYECKOTO PEryJUpOBaHUS IMapaMeTPOB
TEIUIOHOCUTENS (TeMIlepaTypa, JaBICHUE), MOCTYNAIOIIET0 B CUCTEMY
OTOILJICHHSI, OOECIICUEHHUS YUETa U PEryJIUPOBaHUs Pacxoja TEILIOBOU
SHEPIUH.

B omHOM 31aHuu Ut TpyII MOMENICHUM Pa3HOTO HA3HAYEHHS
WJIY TPYNI NOMEIICHUHN, ITPETHA3HAYEHHBIX ISl Pa3HBbIX apeHAaTOPOB
(BmamenblieB), MO  3aJaHUI0 HA  TMPOEKTUPOBAHUE  MOTYT
MpEelyCMaTPUBAThC WHAWBUAYAIbHBIE Y3JIbl YYETA PACX0a TEILIOTHI
IUJISL OTJEIIBHBIX TPYII TOMEIICHUMN.

B AWTII , cormacuo [8], mpemycmaTpuBacTCs pa3MeIICHUE
o0OpyAOBaHUs, apMarypbl, MNPUOOPOB KOHTPOJS, YIPABJICHUS U
aBTOMATHU3AI1H, IOCPEICTBOM KOTOPBIX OCYIIECTBIISIETCS

o npeoOpa3zoBaHue BHAA TEIJIOHOCUTENS WJIM €ro
MapaMeTPOB;

o KOHTPOJIb TAPAMETPOB TEIIJIOHOCUTES;

o pEryJIupOBaHUE  pacxoja  TEIUIOHOCUTENd U
pacrpeielieHle ero Mo CUCTEMaM MOTPEOICHUS TEIIOTHI;

o OTKJIFOUEHUE CUCTEM MOTPEOJICHUS TETUIOTHI;

o 3alUTa MECTHBIX CUCTEM OT aBAPUITHOTO MOBBIIICHUS
MapaMeTPOB TEIJIOHOCHUTES;

o 3aMoOJHEHUE U MOJIMUTKA CUCTEM MOTPEOICHUS

TEILIOTHI;
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L Y4CT TCINIOBLIX IMOTOKOB U PACXOHAO0B TCIIJIOHOCUTCIIA
H KOHACHCAaTa.

B TemnoBoM NyHKTE B 3aBUCHMOCTH OT €r0 HA3HAYCHUS U
KOHKPETHBIX  YCIOBUM TPUCOCIUHEHUS TOTpPeOUTENEH  MOTYT
OCYIIECTBIATHCS BCE MEPEUUCICHHBIE (DYHKIIMU WM TOJIBKO UX YacTh.

YerpoiictBo  UTII  o06s3atenbHO I8 KaXJAOTO  3JaHUS
HE3aBUCUMO OT HaJIM4Us [IeHTpaabHOro TerioBoro nynkra (L TIT), npu
stom B UTII mpemycmaTpuBarOTCS TOJIBKO T€ (DYHKIHMH, KOTOPHIC
HEOOXOJMMBI JIs TPUCOCAVMHEHUS] CHUCTEM MNOTPEOJICHUSI TEIUIOThI
JIAHHOTO 34aHus U He npeaycMmoTpensl B LTI

NuauBuayaidbHble  TEIJIOBbIE  MYHKTHI  JOJDKHBI  OBITh
BCTPOCHHBIMU B OOCIY>KMBaeMble WMH 3JIaHUSI U pPa3MeEIIaThbCs B
OTAEIbHBIX MOMEMICHUAX HA TIEPBOM ATAXKE Y HAPYKHBIX CTCH 3JaHUS.
Jonyckaercs pasmemiate UTII B TEXHMYECKHMX NOANONBIX WU B
MoJiBajiax 3IaHUKA U COOPYKEHUM.

BcTpoeHHbie B 3/1aHUS TEIUIOBBIE MyHKTHI CIEAYET pa3MeNaTh y
Hapy XHbIX CTE€H 3JaHUW Ha PacCTOSHUMU HE Oojee 12 M OT BhIXOJa U3
9TUX 3JaHUH.

Bricoty nomemienui UTII oT OTMETKM YKMCTOrO MoJsia 10 HU3a
BBICTYIAIOIIUX KOHCTPYKIUUA MEPEKPHITUS (B CBETY) PEKOMEHIYETCS
MIPUHUMATH HE MEHEe 2,2 M.

I[Ipu pasmemennun UWTII B 1OABAIBHBIX M IIOKOJIBHBIX
MOMEIIEHUSAX, a TaKKe B TEXHUYECKUX TMOAINOJbIX 3JaHUU
JOTyCKAETCs MPUHUMATh BHICOTY TTOMEIIEHHUI M CBOOOIHBIX ITPOXO/IOB
K HUM He MeHee 1,8 M.

B nomemeHuax TEmIOBbIX MyHKTOB CIEAYET MNPEAyCMATPUBATH
OTACIKY OTPXXKIACHHM JI0JTOBEUHBIMHU, BIATOCTOMKUMHU MaTepHUalaMH,
JIOMTYCKAIOIUMHU JIETKYIO OUMCTKY, ITPU 3TOM HEOOXOAMMO BBITIOJIHUTH:

® IITYKATYpKy Ha3€MHOM YaCTH KUPIIUYHBIX CTEH;
® 3aTHUPKY IEMEHTHBIM PACTBOPOM 3arTyOJICHHOM YacTH
OETOHHBIX CTEH,
® DACIIMBKY IIBOB ITAHEJIBbHBIX CTEH;
® 100€JIKY MOTOJIKOB;
e OETOHHOE WJIH IUIMTOYHOE MOKPHITUE TTOJIOB.
B TemmoBeIX MyHKTax CIEOyeT MOpPEeayCMaTpuBaTh
OTKPBITYIO MPOKIIAJIKY TPYO.
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B o6miem ciiyyae KOMIUIEKT 000py10BaHUS JJIsi aBTOMAaTHU3aIluU
u yueta Teria B AUTII cuctem otorieHus r000ro TUa BKIOYAECT!

J . 3aJIBM>KKH (CTabHBIE NIAPOBBIE KPAHbI)
OUILTPHI WK TPA3ECBUKU
CoJieHOMHBI BEHTUIIb
OOpaTHbIii Ki1anaH
Temnocyerunk

e  Perynarop nepenaja JaBJIC€HUS WIM PETYISATOP YaCTU C/0 U
WHJIUBUYaIbHOTO Mepenaa JaBJICHUS U pacxoaa BObI

e  Perynupytomuid npudbOp B OJHOKAHAJIbHOM HCIIOJIHEHUH,
oOecrneynBaroni NoAIep >KaHle TeEMIIEpaTypHOro rpaduka B CUCTEME
B 3aBUCUMOCTH OT TEMIIEPATypPbl HAPY>KHOTO BO3IyXa.

e  Jlaruuk TeMmepaTypbl Hapy>KHOTO BO3lyXa

e Jlaruuk TemmepaTypbl BOJBl B MOJAIOIIEH Maructpain
CUCTEMBI OTOIJIEHUS

e  JlaTyuK TEeMIEpaTypbl BHYTPEHHETO BO3yXa

o Perynupyromuii KiiamnaH ¢ dJIEeKTpOABUTaTEIEM

e Hacoc cMecutenbHbI OecuryMHBIN, OecyHIaAMEHTHBIH
WJIM ABTOMATUUYECKHUI 3JIEBATOP C PETYIUPYEMBIM COIJIOM

o Kontpomnnep
o [xad ynpaBieHUs: HIEKTPUUECKUIMA

3aIBUKKHU YCTAHABIMBAIOTCS JIJI1 TEPMETUYECKOTO OTKIIFOUECHUS
CUCTEeMBbI OTOIUIEHUSI (c/0) OT TpyOONPOBOJOB TEILUIOCHAOKEHUS.
3anopHasi apMaTypa npeaycMaTpuBaeTCs:

®  Ha BCEX MOJAIOIIMX U OOPATHBIX TPYOOTPOBOIAX TETIOBBIX
CeTel Ha BBOJIC U BHIBOJE UX U3 TEIUIOBBIX IYHKTOB;

®  Ha BCACHIBAIOUIEM U HATHETATEIIbHOM MaTpyOKaxX Ka)aoro
Hacoca.

3anopHyro apmatypy Ha BBoje B UTII ¢ cymmapHOil TemioBoi
Harpy3kod Ha ororuieHue u BeHTwsinuio 0,2 MBT u OGonee
PEKOMEHIYETCs IPUMEHSTh CTaIbHYIO.

OuibTp ceTyaThiid (WK TPSI3EBUK) 00ECIIEUYMBAECT OUUCTKY BOJIbI
OT TBEpPABIX B3Becel. ['pA3EBUKM B TEIJIOBBIX MNYHKTAX CIIEIyET
npeaycMaTpUBaTh:

®  Ha MOJAI0IIEeM TPyOONPOBOJIE MPU BBOJIE B TEIIJIOBOM ITYHKT
HETIOCPEICTBEHHO IOCIIE IEPBOM 3aIIOPHOM apMaTyphbl;
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e Ha oOpaTHOM TpyOONpPOBOAEC TEped PEryIupyIOIUMU
yCTpOCTBaMHU, HacocaMH, MNpuOOpaMHM ydYeTa pacxojia BOJbI H
TEIJIOBBIX MMOTOKOB - HE 00Jiee OHOTO.

CosneHOUIHBIN BEHTWIb MPEKpaIllaeT mo1auy CEeTeBOM BOJIbI B
c/0 Ipu 00€CTOUMBAHUM IJICKTPOBUTATEIICH.

[lopnep:kaHve TOCTOSSHHOIO  pacxoia W JaBJICHHS
TEIJIOHOCUTEIISI OCYIIECTBIIACTCA PETYJISTOPOM MEpENnaaa JaBICHUM .
BriOop perynsitTopa OCYHIECTBISIOT MO YCJIOBHOW MPOIYCKHOU
cnocobHoctu Ky [M3/d] , mOA KOTOPOIl MOHMMAIOT OOBEMHBIM PACXOJ
TEIUIOHOCHUTENS, M°/d4, C IJIOTHOCTBIO, paBHOi 1000 kr/m3
MPOITYCKAaeMOM PETYJUPYIOIMM OPraHOM IpHU Iepenajie JaBJICHUS B
HeMm 0,1 MI1a.

N3Mepenne TeIIOnoTpeOaeHNs 3aHUsl OCYIIECTBIISIETCA MPH
MTOMOIIH TEIJIOMEPA .

Kontpomnep AYY mno3BoisIET yCTaHOBUTh  TEMIEpPATypPHBIN
rpaduK, 3aMvCaHHbId HAa peXUMHON Kapre. C MOMOIIBIO JTaTYUKOB
MPOU3BOJIUTCSl CpaBHEHUE (HAKTUUECKOW W 3aJJaHHON TemIiepaTypbl
TeIIoHOcuTeNs. Perynupyrommii npubop , noixydas UHPOPMALHIO O
Hapy KHOW TeMIleparype II0 JaT4MKy TeMIepaTypbl HapyKHOTO
BO3AyXa , MOJJEPKUBAET TEMIEPATypHbI TpaduK B MNOJAOLICH
Maructpajiii ¢/o MO JaT4WKy TeMIepaTypbl BOJAbI B  HEW.
Perynupytomuii npubop MOAAEPKUBAET COOTBETCTBYIOIIUN JaHHOM
MECTHOCTH M JIaHHOMY OOBEKTYy OTONUTENbHBIN Trpaduk dvepes
PEryJUPYIONIUN KIanaH C 3JEKTPONPUBOIOM , UBMEHSAS KOJIUYECTBO
CETEBOM BOJbI, MOCTYMAIOIIEH B C/0.

Hacoc Ha cmecurenbHOl oOecredynBaeT MNOAMEC BOABI U3
oOpaTHOro TpyOOMNpPOBOJA, WM OOECIEUMBACT IUPKYJSALUIO U
CMEIIICHHE, €CJIM YCTAaHOBJICH Ha TOAAloIIeH 100 00paTHOM JTMHUU.

2 CxeMbl NPUCOCANHCHHUA CHCTEM OTOILVICHUA K TCEIJIOBbBIM
CeTAM

B cootrBercTBMM ¢ TpeOoBaHusiMH [1] , mpu LEHTpPaIU30BaAaHHOM
TeIJIOCHA0KEHUHU CHUCTEMBI OTOILJICHUS u BHYTPEHHETO
TEIUIOCHA0KEHHUS KUJIBIX M OOIIECTBEHHBIX 3JaHUN CJEayeT, Kak
MIPABUJIO, MPUCOCAUHATD K TEIJIOBBIM CETSIM 10 HE3aBUCUMOM CXEME.

[IpucoenuHeHne CUCTEM BHYTPEHHETO TEIUIOCHAOXKEHUS 3JaHUM K
TETJIOBBIM CETSIM MO 3aBUCUMOM CXEME, a TaK)KE€ CHUCTEM OTOIICHMS
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CTPOSIIIUXCSL WM PEKOHCTPYUPYEMBIX OTAECIBHBIX 3AaHUN (BHYTpHU
CJIOKUBILEHUCS 3aCTPOMKHU C OOIIMM JJig TPYNIbl 3JaHUN TEIJIOBBIM
MIYHKTOM) JOITYCKaeTCs peaycMaTpuBaTh yepes
aBTOMAaTU3MPOBAHHBIN y3en yrpaBieHus (AYY) 1 KaxIoro 31aHus,
oOecrieunBasl  3alIUTy OT TMOBBIIICHUS JABJICHUS, a TaKKe
peryJMpoBaHue TEMIEpaTypbl TEIUIOHOCUTENSA B 3aBUCUMOCTU OT
M3MEHEHHSI TEMIIEpaTypbl HApyKHOTro Bo3ayxa. llpucoennnenue
CUCTEM BHYTPEHHETO TEIJIOCHA0XKEHUSI Yepe3 aBTOMATU3UPOBAHHBIM
AJIEBATOPHBIN y3€II TOIYCKAeTCs IO 3aJaHUI0 HAa IIPOEKTUPOBAHUE IIPU
000CHOBaHUH.
OcCHOBHBIE TPUHUIHUIHUAIBHBIE CXEMBI AYY NI LIEHTPaJIu30BaHHBIX
CUCTEM TEIUIOCHAOXKEHUS MpeICTaBIEHbI puc. 1- 3 .
[IpucoenrHeHNE CUCTEM NOTPEOIEHUS TEIUIOTHI CIETYET BBINOJIHATD
C YYETOM THUIPABIMYECKOrO0 peXuMa pabOThl TEIJIOBBIX CETEH
(mbe3oMeTpuyecKoro rpaduka)u rpapuka U3MEHEHHs] TeMIEepaTypbl
TEIUIOHOCUTENISI B 3aBUCMMOCTH OT M3MEHEHMSA TEeMIEepaTypsl
Hapy>KHOTO BO31yXa.
[Ibe3oMeTprueckuil Tpauk XapakTepu3yeT JIWHAMUYECKOE U
CTaTUCTUYECKOE JABJICHUE B JTOO0M TOUKE CUCTEMBI TETUIOCHAOXKEHUS.
T.o., Be10Op cxembl UTII 3aBuCHT OT:
— a0COJIOTHOTO  JaBJEHHUS B TOJarolmedl ©u  oOpaTHOU
MarucTpaysix TeIIOBOM CETH (T/C) B MeCTe MPUCOEANHEHUS UX

K c/0;
— mpenenbHo  gomyctumoro gaBienuss g HII c/o wm
000pya0BaHMUS;

— CTaTHYECKOTO JIaBJICHUS B T/C;

— cTraTudeckoro aasieHus ¢/o (hy; + Sm);

— THUAPABINYECKON XapaKTEPHUCTUKH C/O.

B cooTBeTcTBUM ¢ TONOXKEHUSAMH /3/ ¢/0 IPUHUMAIOT CIIEIYIOIIHE
OCHOBHBIE CXEMBI PUCOCTNHEHUS -

— 3aBUCHUMYIO oe3 CMEIICHUS  TpH COBITaICHUU
TUAPABINYECKOTO M TEMIIEPATYPHOTO PEKHUMOB TEIIOBOM CETH H
MECTHOM CHUCTEMEI;

— 3aBHCHUMYIO CO CMEIIIEHHUEM MPU HEOOXOAMMOCTH CHUKECHHS
TeMIepaTypsl BOJBI B CHCTEME OTOIUICHHS (C  yCTaHOBKOMU
aBTOMATHYECKOTO  JJIeBaTopa C  PETyJIupyeMbIM  COIJIOM
CMECHUTEJIBHOT'O Hacoca Ha MEPEMbIUKE MEXY IMOJIaroIIeil 1 oOpaTHOM
MarucTpajasiMHu. C YCTAaHOBKOM Hacoca Ha 0OpaTHOM TpyOOINpoBOIe



"
« B cucremy
I oromienus ty

<
. W3 cacremnr
! ororieHns t2

(0003HAYCHHE MTO3UIIMIA CM. TIPHIIOK.1.)
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I/n,=|s

Kyany yuera renna**
cucrem OB
apexjiaTopos
T]) -~ 959(?
(auameTp yTouHseTca
Npu NpUBA3Ke)

it a ey [

R e

Or yana yyera apesaartopos™*

ANA CUCTEMBI

BeHTUNAUMM T > 95°C

(auwameTp yTouHseTCA
NpK NPUBAIKE)

:‘\ii {

B cucremy otonnenus xiknoit yacrm

npousBoauTens
K yany y4era apenpatopos*®
AnA CMCTEMbE
seHTUNAUMU T > 95 °C
e e
dP= am. Y3en yyeta
TEennoBsow IHEPrHK
(obo3HaueH B rpaHMLax)
l
e Ao .
t-. i @ $ l'- _{ —
__|Ms Tennocent
[Tennocuerunx |
e B TEONOCETS
T,=70°C
f'w%@?(? o
Py= amm.

NbE3OMETPUYECKUI TPAOUK AYY

(3anonHAETCA NPY NPUBA3KE U YTOYHAETCA NPU Hanaake)
YcnosHbie 0603HayeHuA

$ TepMoMETP TEXHUYECKUA @ Tug.wepu m“,::::euun

R"'B' P T T )
HADWVKHOM ROINVYA

— Puc. 2 - Cxema AYY co cMecHTEIbHBIM HACOCOM Ha

T12=95C |

Or yana yyera tenna**
cucrem OB
apexaaTropos
T=70°C

(amameTp yTounseTcn
MpY NPUBA3KE)

Ty2=70C

MepeMbIUKe MEXAYy MOAalome u oOpaTHOM
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MarucCrpaiimMu.
s Koxtponnep
Ty =150 "C (3um.) K yany y4era aperjatopos** : Kyany yuera renna*
G= m/d (ck=1,15) PeHAATOPO|
P1= = (anamerp yrouHseTca Ti12=95"C
o —— y NPy NpuBA3Ke) (avameTp yTouHAeTcR
e TR npv npusaake)
/(oﬁomauen B rpaHnuax)
:ﬁ' i ’il) =<
__| Marennocetn
B éwcremy A KWION HaCTH
; T12=95°C
O y20a yrera apevgaToposs !
ATA CUCTEMBE |
BeHTMAAUMK T > 95 C """"""""" =
(amamerp yTouHseTch
npu npussike) '
|Tennocue'mux |-
Or yana yuera renna**
cucrem OB
BDEHAATODOS
T3=70"C
(auameTp yTouHseTcH
npw NpUBA3Ke)

D

S

NbE3OMETPUYECKWUV TPAOUK AYY

Puc. 3- Cxema AYY ¢ HUPKYJIAIIMOHHO-CMECUTEIBHBIM HACOCOM Ha 0OpaTHOM Marucrpanu
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— nepe.l y3J0M CMEIICHUS
- WM Ha T0JIaloIIeM TPyOOIpOBO/I€ MOCTE y3i1a CMEIICHHUS ) ;
— HE3aBUCHUMYIO.

3 PacueTt 1 moadop 000py10BaHMsI aBTOMATU3HPOBAHHBIX Y3J10B
yupasjeHus (AYY) cucreM 0TONJICHUA

JlvameTp  yCIOBHOTO TPOXOJa  PEryJUpPYIONIEro  KiamaHa
BBIOMPAIOT MO TEXHUYECKUM XapaKkTepUCTUKAM PETYIUPYIOIINX
KJIalIaHOB, MPUHUMAsi TIPU TOM OJjbkaiiiee 3HauY€HUE, OTBEUAIOIIEe
YCJIOBHIO:

Kvy>1.2Kvmax, (3.1)

3nech Kmax - Hambonbiee padbodee (TpeOyemMoil pacyeTHOE) 3HAUCHHE
IIpU TIOJTHOM TTOABhEME TUTYHXKEpa:

Kv max = V/v10AP (3.2)
rie V - o00BeMHBIM pacxoj TEIUIOHOCHUTES TMepel KialaHOM
{V=0.86-Q/At-p,

M3/ap:

AP, MIla - nepenan naBieHus Ha KJIallaHe.

Koaddumment 3amaca 1,2 npuHUMaeTcs C y4€TOM BO3MOXHBIX
OTKJIOHEHUM, B Tipenenax +8%, a Takke C I1elblo OoOecreueHus
BO3MOKHOCTH PETYyJIUPOBAHUA NPU 3HAYCHUSAX HE TOJIBKO B CTOPOHY
YMEHBIICHUSI PACX0/la, HO U HAa HEKOTOPYIO BEIUYHMHY B CTOPOHY €TO
yBenuueHusi. HeoOXoauMocTh MMETh 3amac AUKTYETCSI U TE€M, 4TO B
npoliecce SKCIUTyaTallid CHUCTEMbl BO3MOXHBI KoOJIeOAHUS pacxoja
Cpelbl, JABJICHUS, TEMIIEPATYPHI.

N3Mmepenne TtemnonoTpeOieHusT 3JaHusl OCYILECTBISECTCS MPHU
NOMOIIY TEIIOMEPA .

Konrpomnep AVYY mno3BoiisieT yCTaHOBUTH TEMIIEPATyPHBIN
rpaduK, 3amMCaHHBIA Ha pexUMHOM Kapre. C MOMOINBIO JATYUKOB
NPOU3BOAMUTCS CpaBHEHUE (HAKTHUYECKOM U 3aJaHHOW TeMIIepaTyphl
TeIUIOHOCUTENA. Perynupyrommuit npubop , moiydas WHOOpMAIUIO O
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Hapy>XHOU TeMmepaType Mo AaTYUKY TeMIIepaTyphbl HAPYKHOTO BO3AyXa
, TIOJIIEP)KUBACT TeMIEpaTypHbIN Tpaduk B MOAAIONIECH MarucTpaiu c/o
0 JaTYMKy TeMIepaTypbl BOJbI B Heil. Perymaupyrommuii mpuodop
NOAJACPKUBAET COOTBETCTBYIOUIMNA JTaHHOM MECTHOCTH U JAHHOMY
OOBEKTYy OTOMUTENBHBIN TpaduK Yepe3 peryIupyroldid KiamaH ¢
AJIEKTPOIIPUBOJIOM , U3MEHSISI KOJTMYECTBO CETEBOM BOJIbI, MOCTYMAIOIICH
B c/o0.

Hacoc Ha cMmecurenbHOM WM NOAAKOIIEHM JIMHUA WU
aBTOMATHUYECKUN DJIEBATOP C PEryJUPYEMbIM COILJIOM OO0OeCleuYrBaeT
MOJAMEC BOJIBI M3 0OpAaTHOTO TPYOOIpPOBO/IA .

[Ipu BBIOOpPE HACOCOB ISl CUCTEM OTOIUICHUS, YCTaHABIMBAEMbBIX
B UTII B cooTBETCTBUU C [2], clleNyeT NIPUHUMAT:

a)Ipu yCTAHOBKE HAcoca Ha IMEPEeMbIUKE MEXKAy MOAAIOMUM U
oOpaTHBIM TPYOOIIPOBOIAMH CUCTEMBI OTOTIJICHHUS
® Hamop - Ha 2-3 M OOJIbIlIE TOTEPh JABJICHUS B CUCTEME OTOILICHUS
(iubo ¢ ydeTroM (PAKTUYECKUX IMOTEPh B PETYJIHUPYIOIIEM
KJIallaHe);
e momaaudy Hacoca G, Kr/d4, - mo gopmyiie

G=11G,-u, (3.3)

rae Gy - pacyeTHBIM MaKCHMAJIbHBIM PAcXo]i BOJBI Ha OTOIUICHHE W3
TEIJIOBOM CETH, KI/4, OIPeAeseTcs Mo GopmyIie :

Gr=0,86 Qco/(Tr — o) , (2.4)

rae Qc.o. - MAKCUMaJIbHBIM TSIIOBOM IIOTOK HAa OTOILICHHUE, BT;
U - k03(PHUIIMEHT CMENIEHUS, ONIPEEIAEMbIil IO hopMmyIIe:

u=(Tr—t)/(tr—to) , (3.5)

rae Tr - TemmepaTypa BOJIbl B IOAIONIEM TPYyOOIPOBOIC TEIJIOBOW CETH
IIpY pacYETHOM TeMIlepaType Hapy»KHOTO BO3ayXa ISl MPOCKTUPOBAHUS
otomuenus, C°;

t. - To ke, B mogaroiiemM TpyOonpoBojie cucTeMbl oToruieHus, °C;

to - TO ke, B 00paTHOM TPyOOIIPOBOJI€ OT CUCTeMBI oToIieHus, °C;
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0) mpuM YCTaHOBKE Hacoca Ha I[IOJaloleM MIM O0O0paTHOM
TPyOOIPOBOI€ CUCTEMBI OTOTUICHUSI:
® Hamop - B 3aBUCMMOCTH OT JaBJICHUS B TEIUIOBOW CETH U
TpeOYIOIIEerocs AaBJICHHUS B CHCTEME OTOIUICHHUS C 3alacoM B 2-3 M
(71n60 ¢ yueTom (haKTHYECKHUX MOTEPH B 000PYAOBaHUH );
e mnojaudy Hacoca G, kr/d4, - mo ¢popmyiie

G=11G;-(1+u). (3.6)
4 Ilpumepbl XapaKTePHBIX PACY€eTOB
3amaua 1

Wcxoauble JaHHBIE:

- abcomoTHOE AaBiieHue B nojaroniei Mmaructpanu Pn=500 klla;

- abcomoTHOE AaBiieHne B 00paTHoil Maructpanu Po=350 kIIa;

- CTaTUYECKOE JaBJICHWE CHUCTeMbl oToruieHus Pcrt.c/o=H3a+
SmM=15,3+5=20,3m=20,3 klIa;

- IOTEPH JaBjieHUs B cucteme oTorienus: APc/o=46,18 kl1a.

- Terutonorepu cucteMsl oToruieHUs Qo = 340,24 kBT

- Temmniepatypa Bozibl Ha BBOZE TerutoceTu T = 150°C

- TemniepaTtypa BozibI B mogatonierd maructpaii t. = 80°C

- Temniepatypa BoAbl B 00paTHOM maructpanu t, = 60°C.

Pemienne

Pacnonaraemoe  gaBieHue  JUISE  CO3JIaHUA  LUPKYJISIIIAU
TEIUIOHOCUTEIISI B CUCTEME MOXKEM OTPEAECIUTh KaK Pa3HOCTh TaBJICHUN B
nojarole u oopaTHOM MarucTpaisix. JTta BeluunHa coctasisieT 150
kl]a.

HNcxonss w3  BBIIENEPEYUCICHHOTO, NPUHUMAEM, 4YTO HACOC
YCTAHABJIMBAEM Ha TEPEMbIUKE MEXKIYy NOAAIMKNM U OOpaTHBIM
TPyOOIPOBOIAMH CUCTEMBI OTOIJICHUS, YUUTHIBAS, UTO HAMOp — Ha 2-3 M
OoJIb1lIe TOTEPH AaBJICHUS B cUcTeMe oTorieHus. CoriiacHO pe3ysibTaTaMm
pacueTa MOIIHOCTU CUCTEMBI OTOIUICHUS U TUAPABIMYECKOTO pACUETa!

OnpenensieM NOTepU JABICHUS JIMHEWMHOW YaCTH:
AP =R, -1,
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rane Ry, = 100 ITa/Mm — cpegHee 3HaueHUWE NOTEPh JABJICHUS HA
TPEHUE;

AP, =100-23 = 2,3«]]a.

Onpenenum pacxo CETEBOM BOJIbI.

- 0,86-340240= 3657,585
150-70 Yy

OOGBeMHBII Pacxo]l ceTeBOH BOBI, M>/4:

150470

P

=110°C

Pep = 950,7 kr/m3;

3
_ 3657,58 _ 3,85M—.
950,7 y

[To nuameTtpy BBOIa nmoadOupaem GpuibTp — GuibTp cetyaThii FVF
yyryHHbI  (QuaHueBpii Dy =50 MM ¢ yCIOBHON MpOMYyCKHOMN
crocoOHoCTIO Ky = 54M3/4, moTepu napienus Ha GUILTPE COCTABAT:

2
Aqu = lOO(ﬁj =0,5«/1a.
54

[Toabop yJabTpa3ByKOBOIO pacxoioMepa BhIOJIHIEM M0 00BEMHOMY
pacxojly neperperoi Boasl. BpiOnpaem yIbTpa3ByKOBOW pacxoaoMep
ULTRAFLOW c¢ ycnoBHO# npomyckHoit criocoOnocThio Ky = 21,2 M3/
u Dy =25 MM notepu gaBiIeHHs HA PACXOJAOMEPE COCTABSIT:

AP

pacxooomep

2
=100- 385 = 3,28« 1a.
212

Torma morepu mnaBieHus B ¢/0 ¢ y4y€TOM TIOTEpb JaBJICHUsI Ha
ceTyaToM (PUILTPE COCTABSIT:

AP

clo

= 45,63+ 0,5 = 46,13x[Ta = 4,6m.6.0m.
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ITorepu naBnenus B UTII ¢ yu€TtoM norepp aaBieHUs Ha TEILLIOMEpPE:

AP, =AP', +2-AP, =23+2-328=_886xl]a.

PaccunthiBaeM  mOTEepM  JaBIEHUS  HA  JBYXXOJIOBOM
perymupyiomeMm kiaanade VB2 Dy 15 mm ¢ Ky = 4 M%/4. Haxoaum norepu
JABJICHUSI B PETYJIUPYIOIIEM KJallaHe MPU MPOXOKJICHUU 4Yepe3 HEro
TEIJIOHOCUTEJIS

AP™" =100- (@T =0,75«I1a,
AP™® = 100-(#‘}2 =1,85«/1a,
AP*" =100- (@jz = 4,03«/1a,
AP® =100- (0’7743)2 = 3,34«!la,

Jlns BBIOOpa THUIOpa3Mepa peryiasTopa JaBICHHS, ONPEASIUM €TI0
MaKCHUMaJbHYIO0 YCIOBHYIO IPOIYCKHYIO CIOCOOHOCTH, €CIIM Ha HEM
OyJZleT IpoccenupoBaThCs N30BITOK JABIICHUS:

AP . =150-8,86—-45,63—-0,75-185-4,03—-3,34-2,7-197 = 60,32«/ /a.

J10-0,06032  u

3
3,85 4 96M
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K ycraHoBke nmpuHuMaeMm peryJiarop nepenaaa nasieHuss AVPDy

20 ¢ Ky =6,3 M%/u.

ITonOupaeM cMeCUTEIbHBIN HACOC ISl CUCTEMBI OTOILICHUS 1.
Hamop Hacoca momxeH ObITh HE MEHEE CYMMBI ITOTEPh JaBJICHHS B

cucreme ororuieHus Nel:

H,=AP,, =46ms.cm.

[Togaua Hacoca OmNpeAEaUTCS BEIMYMHONM OOBEMHOIO pacxoja

00paTHOM BOBI, MOIMEIINBAEMON HACOCOM:

_150-80 _ 35,
80-60

3

G=035-35=12252".
y

YcranaBnuaeM Hacoc tuna UPS 25-70 , Dy =25 MM, koTOpBIii Ha

2 CKOpPOCTH IPH MPOU3BOAMUTENLHOCTH 1,225 M3/4 pasBuBaer Hamop —
5,5 M.

N

o o

5 BOHpOCI)I ! 3aa49M JJId CAMOKOHTPOJIsA

Kakoe ycTporictBo ucnonb3yrot B UTII ans yyera pacxona rera?
JI1s1 4ero CiyKuT rpsa3eBuK?

Kakyto (GyHKIMIO BBINMOJHSIET HACOC, YCTAHOBJICHHBIM Ha
nepeMbIUKe MEXy nojarouieid u 0opatHoit maructpansimu B UTIT?
B kakom cinyyae MOXHO MNPHUCOEIUHUTH CUCTEMY OTOILICHUS
XKWJIOTO JOMa K TEIUJIOBOM CETH II0 3aBUCUMOM NPAMOTOYHOMN
cxeme?

DJIEMEHTHI y371a BBOJA

MOKHO JIM MPUCOETUHUTh CUCTEMY OTOIUIEHUSI JKWJIOTO JIoMa K
TEIUIOBOW CETH 110 3aBUCUMOU IIPAMOTOYHOM CXeMEe eCclIn
TEIUIOBOM W THUAPABIAYECKUN PEKUMBI CHCTEMbI OTOIUIEHUS U
TEIUIOBOM CETU HE COBIIAIAIOT

I'ne pacnionararot obopyaoBanue UTII, ectu oH pacnosnaraercs Ha
1-om sTaxe 3naHus?
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8. 1 Ilo xakuM mapameTpaM nojoupaercs Hacoc?

9. B kakoMm ciydae He0OXO0IUMO MPUCOSTUHATH CUCTEMY OTOIJICHUS K
TEIJIOBBIM CETSIM 110 HE3aBUCUMOM cxeme?

10. Yemy paBeH pacxoJ Hacoca, YCTAaHOBJIICHHOI'O Ha I€PEMBIUKE
MEXIy TIOfaroIeli u oO0paTHOW MAarucTpaasiMH CHCTEMBI
OTOTUICHHUS ?

11. MOXHO JM TPUCOCIUHUTH CUCTEMY OTOIUICHUS 3JaHUS K
TEIUIOBOM CETHU IO 3aBUCHUMOM CXEME CO CMECUTEIIbHBIM HACOCOM Ha
nepeMbIUKe, €CJIM JaBJICHUE B MOJIAI0IIEM TEIJIONPOBOJIE TETIOBOM
cetu 350 kIla, B oOpatHo#t - 230 klla, BbicoTa 37aHusA -30 M ?

12. Yemy paBHBI IOTEPH Ha KJIAIIAHE CMEIICHUS, €CITU €ro YCIOBHAsS
MPOMyCKHasi CIOCOOHOCTH - 32 Ky0.M/4, pacxoj uepe3 KjianaH - 5
Ky0.m/4?

13. Kaxkoi#t pacxon OyneT mpoXOoauTh Yepe3 KilanaH CMEIICHUS, €CIIH
€ro yCJIOBHasl MPOMYCKHAsl CMOCOOHOCTh - 32 Ky0.M/4, a morepu
naBiieHus Ha kianane - 100 xIIa?

14. Kakyro YCIOBHYI HPONYCKHYI) CHOCOOHOCThH JIOJKEH HMETh
peryJisiTop Tmepernaaa JaBJlIeHus, 9TOObl Ha HEM JPOCCEIMPOBAIOCH
50 xIla mpu pacxone termtoHocutens 3,5 ky6.m/4?

15. Yemy paBHBI MOTEpU NaBICHUS HAa (PUIBTPE TOHKON OYHMCTKH,
€CJIM €T0 YCIIOBHAs MPOITYCKHasl CIIOCOOHOCTh 67 Ky0.M /4, a pacxoj
TeIUIOHOCUTENS - 2,5 Ky0.M/4?

16. MOXXHO 1M MPUCOETUHUTH MO 3aBUCUMOMN MPSMOTOYHOU cxeme
CUCTEMY OTOIUICHHS 3[aHus OOJBHUIIbL, €CIU TeMIIepaTypHBIi
PEKUM TeroBoii cetr - 95-70 °C?
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bubauorpadpuyeckuii CIUCOK

1. CII 60.13330.2020 «OromieHue, BEHTWISALIMA U
KOHIUITHOHUPOBAHHE BO3TYXa»
2. CII41-105-95 «IIpoexkTupoBaHue TEIJIOBBIX TyHKTOBY
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[Ipunoxenue 1

CBoanas cnenupuKANUA TEMJIOMEXAHUYECKOTO
oOopyaoBanus, npudopos u apmarypsl AUTII

Taomuna I11.1.

No3uums OnucaHune obopyLoBaHUsA, NPUBOPOB M YCTPOMCTB M PEKOMEHAALMM MO UX MPUMEHEHUIO
no cxeme
T OAHOXOZA0BON TENIOODMEHHWK A1 CUCTEMbI OTONNEHWA, BEHTUNALUN vunn TBC
[MasHbIi TMNA XB, Py = 25 bap, TMakc = T80 °C Pa3zbopHbin TvNa XG, Py = T6 bap, Twkc = T50 °C
2 JIByXX0A,0BON MOHOBNOYHBIN TENNOOBDMEHHUNK ANA ABYXCTyNeH4aToro BOAOMNOAOrpeBaTesns cucremsl BC
MMasHeI TNA XB, Py = 25 bap, Tmakc. = T80 °C Pa3bopHbit Tna XG, Py = T6 bap, Twkc = 150 C
3 HacoC LUPKYNALUOHHBIN MW NOANUTOUYHBIN
OAVHApHBIN AN CABOEHHBIV C YaCTOTHBIM Npeobpa3oBaTesieM UAN be3 Hero
4 KnanaH perynvpyouwmnin, ceaenbHbii, NPOXOAHON
YB2 VF2
Oy = 15-50 MM, Kvs = 1-40 m3/y, Ay = 65-100 MM, Kvs = 63-145 M3/4, yyryHHbI, haHLeBbIn, Py = 16
YyryHHbIR, haHLEeBbIN, 6ap, Tmakc. = 150 °C (130 °C - ana knanaHa [ly = 65-80 MM ¢ npuBoAoM
Py = 25 6ap, Twuaxc. = 150 °C AMV435)
5 PeAyKTOPHbIV 3NEKTPONPUBOL, PEryINPYIOLLErO KNanaHa
AMV20 pns AMV30 gns AMV435 ans AMV5S5 ans AMV56 gns knanana VF2, 220
knanaHa VB2, 220 knanaHa VB2, knanaHa VF2, knanaHa VF2, B, 4 c/mMMm
B, 15 c/mMm, 220 B, 3 ¢/MmMm, Ay = 65-80 mm 220 220 B, 8 ¢/mMM
B, 7,5 nan 15 ¢/mm
6 Perynatop nepenaga AaBleHUN
MoHO6/10uHbI TNA AVP ans nojalowero unu obpatHoro Tpybonposoaa CocrasHow Tuna AFP/VFGZ
Ay = 15-50 mm,
K,s = 4,0-20 M3/4, yyryHHbIW, hnaHLUEeBbIN, Knanan VFG2 Ay = 15-125 mm, K,s = 34-160
Py = 25 6ap, Tuake. = 150 °C, AP = 0,2-1,0 unu 0,3-2,0 6ap M3/4, 4yryHHBIA, chnaHuesbli, Py = 16 6ap, Twaxc.
=200°C
Perynupytownii snement AFP-9 AP = 0,15-1,50
unmn 0,5-3,0 6ap
MmnynbecHas Tpybka AV ana AVP (T van 2 wT.) MmnynbcHasa Tpybka AF ana AFP (Z wT.)
7 Perynatop nepenycka
MoHobnouHbIM TNA AVPA CoctaBHon Tuna AFPA/VFG2
Ay = 15-25 MM, Oy = 15-25 mm, Oy = 32-50 MM, KnanaH VFG2 Ay = 50-100 mwm,
Kvs = 4-8 m3/y, Kvs = 4-8 m3/y, Kvs = 12,5-20 M3/4, YyryHHbIN, Kvs = 32-125 M3/4, UyryHHbIN,
6pOH308BbLIN, C BpPOH30BbLIN, C HAPYXHOW (naHLeBbIn, hnaHueBsbIn,
HapyxHoW pe3bboil, pe3bboin, Py = 25 6ap, Tusc = 150 °C, AP = Py = 16 6ap, Tmakc = 200 °C
Py = 16 6ap, T,3kC. = Py = 25 6ap, Tuaxc. = 150 0,2-1,0 unn 0,3-2,0 bap
150 °C, AP = 0,2-1,0 °C, AP = 0,3-2,0 6bap Perynupytowmii snemeHT AFP-9
6ap AP =0,15-1,20 uan 0,5-2,5
bap
MmnynbcHas Tpybka AF ans
AFPA (2 wT.)
[TpcoeanHUTENbHbIE PUTUHTU Ana AVPA =
C HapyxHoi Mopa npuBapky (KOMMNeKT, - -
pe3bbon 2 WwT.)
(KOMNNeKT, 2 WT.)
8 JNEeKTPOMArHUTHbLIN (CONEHOMAHbIN) KNanaH
Knanan EVZ20B Ay = T5-50 MM, Kv =4-40 m3/4, bpoH30BbI, MyPTOBLIN, Py = T6 bap, T,akc = T20°C
KaTywka snektpoMarHutHas Ha 220 B gna knanaHa EVZZ0B
MITekep ANA NOAKNIOUEHWNS Kabens K 3NeKTPOMarHUTHOM KaTyLllKe
9

JNEKTPOKOHTAKTHOE pene AasneHus (npeccocrar) KPI35
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npoaomkenue Taoa.I11.1.

|'|°3m_m;| OnucaHue OGOPVAOBBHMFI, l'IpVIGOpOB n ycrpoﬁc‘rs U peKomeHaauum no UX npumeHeHuo npumeqanue
no
cxeme
T0 Pene pa3sHoctu gasneHnn RTZ262Z2A pna ABP HacocoB
TT JNEKTPOHHbIV perynsaTop Temnepatypbl/koHTponnep ECL BapuaHT BbIGMpaeTcs UCXOAS U3 CTPYKTYPbI
BT, TpeboBaHUI kK 06beMy BBOAMMON/BbIBOAUMOW MHMOPMALLMM 1 AUCNETYEPU3ALUN
ECL 270 ECL3T0 ECL Apex 20
Kntou AZ230, A260, A266 Kniou A260, A266, A368 -
- - TpaHchopmartop
nuTaHusa 24 B
NOCTOAHHOIO _TOKa W
KpenexHble SNeMeHTbl AN MOHTAXa B LLUTE ynpaB/ieHus
T2 JIaTuvK TemnepaTypbl HAPY>XHOTO BO3AyxXa ESMT
T3 JIaTunK TeMnepaTypbl TENJIOHOCUTENA U TOPAYEN BOAbI
ESMU, norpyHon, MeaHbivi, L = 100 MM ESMU, norpyxHon, M]BOI-bep)KaBeIOLI.I.eI/I cTanu, L =
MM
Mnb3a 13 HepxaBeloLen cTanu Ans NOrpyxxHoro -
MefHoro patynka ESMU
T4 Pacxoaomep XONOLHOBOAHbBIV Mpou3BOANTEND:
no yKasaHuio
3akasumka
T5 KnanaH banaHCMPOBOUYHbIN, PYYHON
MSV-BD fly = 15 50 MM, NaTyHHBIV, MquTOBbIVI MSV-F2 Ll.y— T5-T50 MM, U4yryHHBIV, GNaHLEBbIN,
B, = 20 Bap, Taaeer % 120 C D6 ap T 288
T6 RpaH waposon tuna JiP Iy = 32 0 MM anom noa, n maa KY an NaHLEBLIN,
Py = 40 bap (ana y = 25- =) MM) =2’ (ans Oy = 1) MM), Twake. = 150 °C
17 KpaH waposon tvna X1666 My = T5-50 MM, ctanbHOW, MydTOBbIN, Py = 69 bap, Twake. = 230 C
T8 KpaH TpexxozoBow noa maHomeTp, Ay = 15 MM, Py = T6 bap, Tun<C = 150 C CTOpOHHEero
nocTaBLiMKa
9 LVCKOBbIN NOBOPOTHbIN 3aTBOP TMNa SYLAX Ay = 25-100 MM, YyryHHbIN, ANs YCTAHOBKU MEXAY
¢dnaHuamu, Py = 16 6ap, Tui<c. = 120 °C
20 KnanaH obpaTHbIv
Tun 223 Ay = 20-50 mm, Tun 462 Ay = Tun 802 Ay = 20-50 | Tun 802 Ay = 65-100
NATYHHbIA, C HapyXHOW 50-100 mm, MM,  NaTyHHbIA, AAS | MM,  UyryHHbIR,  Ans
pe3bbon, Py = 16 bap, UYFYHHbIW, YCTaHOBKMU Mexay | yCTaHOBKMW Mexay
Tmakc. = 80 °C naHLEeBbIN, dnaHuamu, Py = 16 6ap, | dnaHuamu, Py = 16 6ap,
Py = 10 6ap, Tuake. = 200 °C Tuake. = 150 °C
TTpUCOEANHUTENbHBIE -
WTYyLepbl
c noa
Hapy>XHOW npusapky
pe3bbon (komnn.,
(komnn., 2 2 WT.)
21 PUAbTP CeTYaTHIN
Tun Y222P [y = 20-50 MM, naTyHHbIW, Twn FVF fly = 15-150 MM, YyryHHbIW,
My TOBbIW, CO CMYCKHbIM KPaHOM, Py = naHLeBbIn, CO CMYCKHbIM KpaHOM, Py =
25 6ap, Tuake =110 °C 16 6ap, Twake. = 150 °C
22 MaHomeTp nokasbiBaloLWmMii, CepTUDULUMPOBAHHBIA B Poccun, c AnameTpoM Wwkanbl He meHee 100 MM, CTopoHHero
BEPXHWUM NpesenoM U3MepeHus B COOTBETCTBMM CO 3HAYEHWEM UCMbITATE/IbHOIO AABNEHUA nocrasLimka
23 TepMOMETp MOKa3blBAOWMIA C TUAb30ON, CEPTUDMLUPOBAHHBIN B POCCUU, C BEPXHUM NpPeaenom CTopoHHero
M3MepeHns B COOTBETCTBUM C MAKCUMANbHOW TeMNepaTypor u3MepseMol cpesbl nocraslimka
24 KnanaH npefoXxpaHuUTenbHbIv CTopoHHero

nocTaBuUnKa
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Hpuiaoxenue 2

VYabrpazpykoBoit pacxogomep ULTRAFLOW

(TEXHUYECKUE JAHHBIC)

Taoauna I1.2.1
Hom.pacxoa,m3/u MoHTa)KHaa AnunHa AP, kMa Ky
0,6 Gs/ax110mMm(Dy15) 10 1,9
1,5 Gs/ax110mm(Dy15) 22 3,2
0,6 G1x130mm(Dy20) 10 1,9
1,5 G1x130mm(Dy20) 22 3,2
1,5 G3/2x165mMmm(Dy15) 18 3,5
1,5 Gs/ax165mm(Dy20) 18 3,5
1,5 G1x190mm(Dy20) 18 3,5
2,5 G1x190mm(Dy20) 22 5,3
3,5 G1/2%260Mmm(Dy25) 8 124
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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Perynsitopsl nepenaja qaBieHus
IVF u IVFS (DANFOSS ) ¢ ¢naHIeBsIM cOeTMHECHUEM

Ipunoxenne 3

Taoauna I1.3.1

daHIEeBOE VYcnoBHas Jwnanazon | Komoserid Ne | Komossriit Ne'

COEJIMHEHUE NPOITYCKHAsE  |HACTPOUKHU P, 16 P,25

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

Perynsarop pacxona YPP/ -M

Taoauna I1.3.2

JnameTtp yCinoBHOTO

mpoxoaga, MM

YcnoBHas npoIycKHas

crocobHocTh, Ky

Jlnana3oH HaCTPOMKHU

25

50

80

100

150

6

25

60

100

250

0,01-0,04 MnNa
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IPOJIOJKEHHE IPUIIOKEeHUs 4
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Puc.I1.4.6. XapakTepucTUKH PeryjJupyeMbIX 3JIEKTPOHACOCOB
UPS 25-50 / UPS 32-50
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Puc.I1.4.10. XapakTepuCTUKH PeryJJUPYeMbIX 3JIeKTPOHACOCOB
UPS 25-70 / UPS 32-70
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Puc.I1.4.13. XapakTepuCTUKH PeryJUPYyeMoOro 3J1eKTPpoHacoca
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Puc.I1.4.14. XapakTepucTUKH PeryJaupyeMoro 3JeKTPoHacoca
UPS 32-80
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Puc.I1.4.15. XapakTepuCTUKH PeryJTUPYeMoOro 3J1eKTPoHacoca
UPS 40-50F
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IIpuioxkenne 5

PeryasiTopsl TeMnepaTypbl 3J1eKTPOHHbIe ''JiekTponuka P-211",
"Jaexkrponuka P-2IIM", "Jaekrponuka P-2M" ¢ npoxoaHbiM

pPeryJiMpyromumM KJIanaHoM

Tabmnma I1.5.1

MakcmanbHasa anekTpuyeckad MOLWHOCTb, NoTpebnsemas 15
perynsatopom, BT, He 6onee

Temnepatypa paboyen cpegbl, °C, He bonee 150
Paboyee naBneHune, Mla, He bonee:

ceTeBOW BOAbI:

npu [y 3atBopa ot 15 [0 25 Mm 1,6
npu [y 3atBopa o1 32 70 40 Mm 0,7
napa 0,4
[NnanasoH 3agjaHus TeMnepaTtypbl BTOpMYyHoro| 15-100
TennoHocutens, °C

30Ha HeYvyBCTBUTENLHOCTH, °C +0,5
MapameTpbl [N - 3akoHa perynmpoBaHus

KoatppunumeHT nepegaumn Kn, c/°C ot 10010
NOCTOSIHHAsA BPEMEHU UHTErpupoBaHus, Ty, C 10

YciaoBHAsI NPONYCKHANA CIIOCOOHOCTD PeryJsiTopoB
Tabmumna I1. 5.2

Tun peryndaropa [y 3aTtBOpa, Mm| Ky, Kyb.M/M Macca, kr
(BCce TUNbI) (Bce TvMbI)
"OnekTpoHuka P-2[1" 15 2,5 16,0
"OnekTpoHuka P-2IMTM" 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 TemMneparypsl 3JIeKTPOHHbIE ''JdiiekTpoHuka P-12"

C IPOXOAHBIM PEryJUPYOIINUM KIAIIAHOM

Taomuna I1.5.3
MakcumanbHast anekTpudeckass MOLWHOCTb, noTpebnsemas 15
perynsatopom, BA, He bonee
Temnepatypa paboyen cpeapl, °C, He bonee 180
Paboyee paBneHue nepBuYHOro TennoHocutens, Mlla, He
bonee:
BOAa 1,6
nap 0,4
[nana3oHbl 3agaHus TemnepaTypbl BTOpUYHOro| 35-95
TennoHocutens, °C 115-175
30Ha He4yyBCTBUTENLHOCTH, °C +0,5
MapameTpbl [T — 3akoHa perynmpoBaHus .
KoadppuumeHT nepenauun, Kn, c/°C
MUHUMabHbLIN 0,8
MaKCcUManbHbIN 75
NOCTOSIHHas BPEMEHU NHTErPUPOBaHUS, C
MWHMMarbHaqa 10
MaKcumManbHas 100

Ycji0BHasi IPONYCKHAsI CIIOCOOHOCTH PEryJsirTopoB

Taoauna I1.5.4
NcnonHeHnune [y npucoegmHe- Kv, M3/y Macca, kr
KnanaHa HUSA, MM
KIMo1 50 2,5 18
KIMo2 50 40 18
KMO3 50 10,0 18
KIMo4 50 16,0 18
KIMo3 50 25,0 18
KINo6 50 27.0 52
Ko7 50 56,0 52
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Peryasitopsl Temnepatypsl 3jeKTpoHHbie "JJIEKTPOHUKA
8II
C TPEXXOJ0BbIM PEryJTUPYHOIIUM KJIANIAHOM

P-

(TEXHUYECKUE XapPAKTEPUCTUKH )

Taoauna I1.5.5
MakcumanbHas anekTpuyeckas MOLLIHOCTb, notpebnsiemasn| 15
perynsatopom, BA, He bonee
Temnepartypa pabouyen cpegbl, °C, He bonee 150
Paboyee naBneHue, Mla, He bonee: 1,0
Mepenan paBneHus mMexgy BXOoAHbIMM naTpybkamu (npu atom| 0,2
aasrieHne B OOKOBOM BXOOHOM naTpybke AOMMKHO MpeBbiaTh
OaBrieHne B HWKHEM BXOAHOM naTpybke), Mla, He 6onee
[Mepenan gaBneHus mexay BXOAHbIM U BbIXOAHbIM naTtpybkamun,| 0,6
Mlla, HC Gonee
OTHOcUTEeNbHaA NpoTeYyka B Kaxaom 3atope, % ot KV, He bonee 0,5
3agaHune Temnepartypbl CymmapHoro notoka, °C 35-95
30Ha HeuvyBcTBUTENBHOCTH, °C, He Bonee 0,5
[MapameTpsbl [T ~ 3aKOHa perynmpoBaHus .
KoadhdumumeHT nepeaayn, ¢/°C 0,8-75
NOCTOAHHAsA BPpEMEHU NHTErPUPOBaHUA, C 10-100

YcioBHasA NPONMYCKHASA CMOCOOHOCTH MCMIOJTHEHMH KJIANIAHOB

Taoauna I1.5.6

NcnonHeHue Y npucoegnHeHus, Mm Ky, m3/4
KranaHa
KCO1 50 2,5
KC02 50 4,0
KCO3 50 6,0
KC04 50 10,0
KCO05 50 16,0
KC06 50 27,0
KCO7 80 56,0
KC08 80 71,0
KC09 100 118,0
KC10 100 169,0
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Perynsaropsr Temneparypsl IVF u IVES (Danfoss) ¢ aByxxo10BbIM
PETYJIMPYIOIIUM KJIAaHOM

Taoauna I1.5.7
dnaHueBoe HNuanasoH | NpumeHeHne | Kogosbin Ne | KogoBbin Ne
cCoeiUHEHNE | HaCTPOWKK PN 16 PN25
no DIN 2501 Ky,m3/y

15 Mm 0,63 0,1 MlMa 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 MlNa 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
:
—— e A AB| —= A— AB
B

VR VF 2, VFS§ 2

f

VRGB(G), VF 3

8!

>
®
]

Puc. IL.5.1. Ilpynuun pa6oTsbl peryJupyromux KJIanaHoB.
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Perynupyrommue kiaananbi: VR, VF, VFS 2-xonoBsie; VRB(G),
VF 3-xomxoBnie (Danfoss)

Taoauna I1.5.8

YcnosHbin | Ky, Kog Ne
avameTp | M3y BHyTp. ®naHubl | PnaHubl | HapyxH. | HapyxH. | ®naHupl
Ay, Mm pe3bba pesbba pesbba
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 |065B1015 | 065B0015 | 065B4015 | 065B1215 | 065B1315 0653011
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 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 065E’?3100
125 200,0 065B3225 065B3125
150 300,0 065B3250 065B3150
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