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OIMMCAHUE WM3OBPETEHNA
2420-558757EA/081
ABDPO30JIEOBPABYIIIIEE YCTPOﬂCTBO, BJIOK VYIIPABJIEHVA IJIA
ABDPO30JIEOBEPASBYIOIET'O YCTPOﬂCTBA, CIIOCOE I TIPOI'PAMMA

OBJIACTH TEXHUKM, K KOTOPOM OTHOCUTCA M30OBPETEHNE

[0001] N300peTeHMe OTHOCUTCH K anposoJieobpa3yrleMy
YCTPOMCTBY, OJIOKY YyHIpaBJIEeHMA IOJIA anpo30Jieofpa3ypnlero yCTpOMUCTBa,
criocoBy M IporpaMMe.

YPOBEHE TEXHWKU

[0002] B KauecTBe 3aMeHE curaperT M3BECTHE
anposzoJeobpalzynure YCTPOMCTBa, C IIOMOMBK KOTOPHX ofOpas3yeTcsa
aPpPO30Jib IJIA IIOJIYdeHMsS BKYCOBOTO OWNyMeHUS I[IOCPEeICTBOM MCIapeHUs
VCTOYHMKA anpo30J4d Ha BIIEeKTPUUECKON HaTpy3Ke, HalpuMep,
HarperaTeje (PTL 1 wm PTL 2). Asposojieobpasynlee YCTPOMCTBO
BKJIOUaeT B ce®d HaTpeBaTeJbHEM  DJIEMEeHT, KOTOPHM  MCIapseT
VMCTOUYHMK aspoO30Jig, MCTOUHMK [UTaHUA, KOTOPHM I[IOoIaeT IMIMUTaHUEe B
HaTpeBaTeJIbHEM 2JIEMEHT, u KOHTPOJIJIED, KOTOPHM YIIpaBJIseT
HaTpeBaTeJILHEM 3JIEMEHTOM UM MCTOUYHMKOM IIMTaHUA.

[0003] HOKYyMeHT PTL 1 pPacKpHEaEeT anposzojieocbpaszyriee
YCTPOMCTRBO, BKJUawmee B celd TeMIepPaTypPHEM IaTuMK, BHIIOJHEHHLN
C BO3BMOXHOCTBID M3MEpeHMA TeMIepaTyphH OKpyXalleI'o BO3OyXa IIpH
MCIIOJIE30BaAHUN . B ycTpomncTBe, pPackKpelTOM B OOKyMeHTe PTL 1,
YCTPOMCTBO ocraeTrcsa B pexuMe OXVIOaHU I nocJe V3MEepeHNU
TeMIIepaTypPH, KoTZa TeMllepaTypa, n3MepeHHada TeMIlepaTyPHEM
0aTUyMKOM, IIpeBHIAaeT I[IOPOoT, IPpM MUCIOJBE30BaAHUM, WM YCTPOMCTBO
npekpamaeT pPexuM OXMIaHMsa, KoT'la TeMlIepaTypa CTaHOBUTCS HIWKE

nopora. Kpome Toro, mokyMeHT PTL 1 packpeBaeT Ccjydae, KorIga

yCTpOﬁCTBO BHEIKJIIOUaeTCHA, rRoI'oa TeMIlepaTrTypa, M3MepeHHa#4d
TeMIIepaTyYPHEM TJaTUMKOM, IIpeBHIIAET OI‘paHMT{eHHBIﬁ Iiopor, I1pn
VMCIIOJIE3OBaHMM .

[0004] JIoxkymeHT PTL 2 packpeBaeT crnoco® 3apadKM MCTOUYHMKA
INTaHusg, YCTaHOBJIEHHOT'O Ha anposzoJseobpa3yrimeM YCTpOMCTBE.
IHOKYMEHT PTL 2 pPacKpERaeT Takxe cJydall M3MEeHeHMAa  3HAaueHUS
3apA0HOTO TOKAa, rnonaBaeMoro B MCTOUHUK INTaHug, W
npenoTBpalleHre 3apsalky B 3aBUCKMMOCTM OT TeMIlepaTyph OKpyXamwleIl'o
BO3OyXa.

CIIMCOK JIMTEPATYPH

[IATEHTHAA JIUTEPATYPA

[0005] PTL 1: AIOHCKMIM BHJIOXEHHHEM IaTeHT N 2017-079747

PTL 2: HaumoHaJibHagd nOyoOJauKaluMsa MeXIyHapOOHOM  IIaTeHTHOMU



3agaBky N 2017-518733

CYIHOCTE M3OEPETEHNMA

[0006] TIlepBHlM IIPMU3HaAK IIpeAcCTaBJifgeT cobol OJIOK YIpaBJIEeHUS
I0JIS anpo30Jeobpal3ynlero YCTPOMCTBa, BRJLUalIMM B cebd: »DaTUUK,
KOTOPHM BHIOaeT 23HaueHMe, OTHOCHANleecsda K TeMIepaType MWCTOUHUKA
IMTaHuAg, 3apsXaeMeM M pas3psXaeMbM uUepes HaTpy3Ky IJIS MCIapeHUs
VMCTOUHMKA anpo30Jig; U KOHTPOJJIEP, BHIIOJHEHHHN C BO3MOXHOCTHIO
BHIIOJIHEHMSA  OIOHOM wmiamM  OoJiee  QyHKUMM  yHOpaBJIeHUMS  MCTOUHMKOM
NMTaHMA, KOTJa BHXOIOHOE 23HaueHMe JaTuMKa HaxXOOUTCS B IIepBOM
Iovaria30He, MMeomeM, I[I0 MeHbIeW Mepe, OOMH M3 IIepBOT0 BepXHETO
nopenejla UM IIepBOTO HWXHETO Ipelejla. I[IepBHM BepxXHUM Opelesl WK
IIepBHEM HWXHMM [Openejl MMeeT 3HaueHMe MeHblle WM O00Jiblle, UYeM
BTOPOM  BEPXHUM IHOpelell WIXM BTOPOM  HWXHMM  IIpelell BTOPOTO
Iovaria30Ha, KOTOPHM SARBJIAeTCH IMalla30HOM 3HadeHMs, OTHOCAMEerocs K
TeMIlepaType, IpM KOTOPOM MOTYT BHIOJHATLCA OOHa WM 0DoJiee
OyHKLUMM, »OManas30HOM 3HaUeHMs, OTHOCAmMeToCa K TeMlIepaType, IIpU
KOTOpOU CIepXMBaeTCH W3HOC VUCTOUHUKA OUTaHusg, Oranas30HOM
3HaueHMA, OTHOCAmMeITOoCH K TeMIepaType, IIpU KOTOPOM MCTOUYHUK
IMTaHMUA M3HallMBaeTCHd TOJIBLKO BCJEICTBMe (QaKTopa, KOTOPHM HABJSETCSH
TaKUM xe, Kak HOpMaJlbHasd TeMIlepaTypa, WIIn Invaria30HOoM,
COOTBETCTBYyKIMM paboduel TeMlepaType MCTOUHMKA IUTAHUA.

[0007] B IOaHHOM cIyyuae, 3HaAueHne, OTHOCHIleecHd K
TeMepaType, MOXeT OHTL CaMOM TeMIepaTypoM WMIM MOXeT  OHTh
busmuecko BeJMUMHOM, OTJIMUaKIEelCs OT TeMIepaTypH, HallpUMEep,
busmueckol BeJIMUMHOM, KOTOPYI MOXHO IpeoBpa30BaThb B TeMIepaTypy.
IpyTuMy CJIOBaMM, 3HaueHMe, OTHOCAMmMeecs K TeMlIepaType, MOXeT OHTH
busmuueckom BeJIMUMHOM’, VMemen KOPPEeJIALUMOHHYI CBA3b c
TeMIIepaTypoM. dusuyueckKas BeJIMUMHAE, KoTopasd MOXeT BHTH
npeoBpasoBaHa B TeMlIepaTypy WIM ¥VMeeT KOPPeJalLUMOHHYK CBA3L C
TeMIIepaTypoM, MOXeT OHTH, HalpuMep, 3HaueHMeM 53JIeKTPUUeCKOTO
CONPOTHUBRIIEHUS  pesucTopa, KOTOpPHM ofecredeH OJM3M MCTOUHUKA
OUTaHUS WIM [OIPpUKpPeIJeH K TIIOBEPXHOCTM MCTOUHMKA [OIMTAHUSA, WK
BeJIMUMHOM mameHuUs Hanp sSKeHU A (pasHOCTER IIOTEHIIMAJIOB) Ha
pesucTope. HaTunk MOXeT OBITH JIOBIM OaTUumMKOM, HallpuMmep,
TEepPMUCTOPOM, I[OpM YCJOBMM, UYTO OH MOXeT IIoJIydaTh 3HaueHUe,
OTHOCSHAMmMeeCs K TeMlIepaType MCTOUHMKA OUTaHMA. Halpumep, KoTZa
3HaueHMe, OTHOCHAmeecCHd K TeMlIepaType MCTOUYHMKA I[IMUTaHUSA, SABJILeTCH
caMOM TeMIepaTypo¥, IOaTuMK MOXeT OHTbE TeMIepaTypPHEM TaTUMKOM.
Korma 3HaueHMe, OTHOCHAmeeCHd K TeMIepaType MCTOUHMKA [IUTaHUA,

ABJIAETCA BeJIMUMHOMN IIageHnA HallpAXeHNA, JaTUVK MOXeT OBITH



DaTUMKOM HalpsKeHUS .

[0008] B @maHHOM cCJlyyae, OIHa WIM 0oJee OYHKUUM YIOIpaBJeHUA
MCTOUYHMKOM IMUTaHMA OTHOCATCH K OIOHOM MM OoJiee QYHKUMAM, KOTOPHE
HeIOCPeOCTBEeHHO WMJIM KOCBEHHO BJIMAKT Ha MCTOUHMK I[OUTaHUA, IIPU
BHIIOJIHEHUM . [IpMMepH Tako¥ OIHOM MM ©Oojiee QYHKUMY MOTYT BKJIOUATH
B cebsg 3apanky/paspanrky, MWCIOJb3YyeMue IJIS W3MEeHEeHUS OCTaTOUHOMU
EMKOCTM MCTOUHMKa [OUTaHusda, W OOHapyXeHMe WM OLeHKY COCTOAHUA
MCTOUHMKA I[IMTaHMsA, MUCIOJIbL3YyeMOTO B KauecTBe BXOIHHX IaHHBIX OJIA
yIopaBjieHusd, BJAIMAKMETO Ha MCTOUYHMK OUTaHug. ClenyeT OTMETUTH,
YTO, IIOCKOJIBKY TeMIepaTypa MCTOUHMKA MOIUTaHMA YyXe IoJydyeHa IO
BHIIIOJIHEHMA OIOHOM WM 0oJiee OGyHKLUMM, TO IOJIyUeHMe TeMIepaTypH
MCTOUHMKA T[UTaHUSA UCKJUYaeTCad M3 YIOMAHYTEX OIHOWM wMIM 0OoJiee
OYHKILINUMI .

[0009] BTopoM NpuU3HaK IOpeAcTaBJsgeT cobol OJIOK YHOpaBJIeHUS
O anpo3ojeobpas3ynmero YCTPOWCTBa IO IIepBOMy  IIpPM3HAaKy, B
KOTOPOM IIepBHM OMalas0H BKIKLUAeT B celd MepBHM BEPXHUM HOpenejs, U
IIepPBEM BEPXHUM [Opede]l MeHbIle, UYeM BTOPOV BepxXHUM IpeneJl.

[0010] TpeTur NOpU3HaK IIpeAdcCTaBJigeT coBol OJIOK YIpaBJIEeHUS
OJIsS  anpo30Jieobpasynmero YCTPOMCTBa IO IIepBOMY WM  BTOPOMY
IpM3HaKy, B KOTOPOM IIepBHM »OMAalas30H BKJIKOUYaeT B cCcelsa I[IepBHU
HIDKHUM Ipenejl, M IIepBHM HWXHUM Openell OOJiblle, YeM BTOPOWM HIDKHUMN
npenes.

[0011] UeTBepTHlM NNPM3HaAK OpencTaBJgeT coboM OJIOK YyIpaBJIeHUS
IJIS aspos30jleobpa3yrmero YCTPOMCTBa IO JIOOMy M3 OT IIepBOTO IO
TpeThbel'0 IIPM3HAKOB, B KOTOPOM IIepBHM »IMallasOoH BKJOYaeT B cels
IIEPBHEM BEPXHUM Opelesyl M IIepPBHM HMKXHUM IOIpelesl, M 3HakK pPasHOCTHU
MeXOy BTOPBIM BEpPXHMM IIpelejloM U IepBEM BEepXHMM IpelejloM
OTJIMYaeTCsa OT 3HaKa pPasHOCTM MeXOy BTOPHM HIMXKHMM OpelelloM U
IIePBEIM HIDKHUM TIPeneJioM.

[0012] TlaTell HOpM3HAK IIpelcTarjigeT cobol OJIOK YIpaBJIeHUS OJIg
anposzoJyeobpalzynmero yCcTpoMcTea o JoboMy M3 OT I[IepBOT'O OO
YeTBepTOTO TIIPM3HaAKOB, B KOTOPOM, IO MeHbIeV Mepe, OIHO U3
afCoOJIIOTHOTO 3HAUeHMSA Pa3HOCTM MeXIYy BTOPHEM BEepXHUM OpenelioM U
IIepBEIM BEPXHMM IOpelejioM U abCOoJIIOTHOTO 3HaueHUSA Pa3HOCTU Mexny
BTOPEIM HIXKHMM [pendeJioM WU TII€PBHM HIWKHUMM I[penejioM PpPaBHO WM
BoJiblle, UYeM MaKCHUMaJIbHOe 3HaueHMe OmMMOKM BHEHXOOHOTO 3BHaUeHUI
OTHOCHUTEJIEHO BXOIOHOTO 3HAUEeHUA IaTuMKa.

[0013] IecTow MNpMU3HaK IIpeAcCTaBJifgeT cobol OJIOK YIpaBJIEeHUS
0JIg anpo30Jieobpal3yKlelro yCTpoMCcTBa IO JioOoMy M3 OT IIepBOTO IO

IIATOT'O IIPM3HaKOB, B KOTOPOM KOHTPOJIJIEP BBIpa@aTBIBaeT, 10 MeHbIIeMn



Mepe, OOHY W3 IIepeMeHHHX IIepBOI'0 BepXHel'o IIpellejla M I[IepBOTO
HIXHETO IIpeneja.

[0014] CeznbMOM IIpM3HaK IIpencTaeysgeT coboy OJIOK YyIpaBJIEeHUS
0JI4 anpo30JjleobpasyKlero yCTpOoMCcTBa IO JioOOMy M3 OT IIepBOTO IO
eCcTOTO MNPM3HAKOB, B KOTOPOM LaTUMK pPAaCIOJIOXKEH BHYTPU WM BOJIN3U
BJIEKTPOHHOTO KOMIIOHEHTa, KOTOPEM ofeclledeH OTIOEJILHO OT MCTOUHUKA
OIUTaHUA, ¥ pacCTodHMe MeXOy OaTUMKOM M DJIeKTPOHHEM KOMIIOHEHTOM
MeHbIIe PAaCCTOSHMA MeXIy IaTuMKOM M MCTOUHMKOM MOMTaHWUA.

[0015] BocbMOM IIpM3HaK IIpencTaBigeT cobo¥ OJIOK YIpaBJIeHUS
IoJIS anpo30Jeobpal’ynlelo YyCTPOMCTBa IO CeIbMOMy IIPU3HAaKy, B
KOTOPOM, IIO0 MeHBIIel Mepe, OINHO M3 abCOJIOTHOT'O 3HAUEeHMS Pa3HOCTH
MeXIOy BTOPHM BEPXHUM I[IpeleJiOM W I[IepPBEM BePXHMM IIpenejioM U
abCOJIIOTHOT'O 3HAUeHMs pPas3HOCTM MeXOy BTOPBM HMWKHUM IIpelelJioM U’
[IePBEM HWXHUM I[IpelelJioOM pPaBHO WM OOJiblle, UYeM BeJIMUMHa W3MEeHeHUHd,
COOTBETCTBYKIETO M3MEeHEeHUIO TeMIlepaTypPH, [IoKa TeMIlepaTypa
VMCTOUHMKA TMTaHMSA He IepelaeTcad B JHaTUUK WIM  BJIEKTPOHHHM
KOMIIOHEHT .

[0016] [IerdATHIM IIPM3HAK IpencTaBisgeT cobo¥ OJIOK YyIpaBJIeHUS
I0JIg anpos30oJieofpas3ynlerc YyCTPOMCTBa IO CeObMOMy I[IPU3HAaKy, B
KOTOPOM, IIO MeHbIIell Mepe, OINHO M3 abCOJIOTHOT'O 3HAUYEHMS pPa3HOCTU
MeXIOy BTOPHM BEpPXHMM IIpeleJiOM WM I[IePBEM BepPXHMM IIpenejioM U
abCOJIIOTHOTO 3HAUEeHMA pPa3HOCTM MeXOy BTOPBM HIWKHUM IIpenejioM U
[IEPBEM HIWXHUM I[IpelesioM paBHO WM OoJiblle, YeM abCOJIOTHOE 3HaueHUE
Pa3HOCTM MeXOYy BBXOOHEIM 3HaUeHMeM OaTuMKa, He colepXalluM OWMOKM,
¥  3HaueHMeM, COOTBETCTBYIUM MCTMHHOMY 3HAUEHMI TeMIepaTyp.l
MUCTOUHMKA [IMTaHUA.

[0017] [ecaTwlt IIpM3HaAK TIIpencTaBigeT cobo¥ OJIOK YIpaBJIeHUS
O0JIS anpo30Jieobpal’ynlel'c YyCTPOMCTBa IO CeIbMOMy IIPMU3HAaKy, B
KOTOPOM, IIO0 MeHBIIel Mepe, OINHO M3 abCOJIOTHOTO 3HAUEeHMS Pa3HOCTH
MeXIOy BTOPHM BEPXHMM I[IpelelJIOM W I[IePBEM BepPXHMM IIpenejioM U

aBCoIITHOTO 3HaAUeHUd PAasHOCTM MeXOy BTOPEM HIMXHVMM IIpeleJIOM U

IIePBEM HIIXHVIM InpenejioM PaBHO JIn QoJklle, geM SHadeHNre,
IIOJIy4YEeHHOe nodfaBJieHEM BeJIMUVHEL VISMEeHeHNVA, COOTBeTCTBYKIEI'O
VMSMEHEHNVK TeMIIepaTypPEHl, IIOKa TeMIlepaTypa WMCTOUYHMKAa IIMTaHMA He

InepenaeT™Cd B OaTUMK WJIN SHeKTpOHHHﬁ KOMIIOHEHT, WM abCOJIOTHOTO
SHa4YeHMA PasHOCTHU MeXIy BEIXOIOHEIM SHadeHMeM DJaTyrKa, He
CcomepXxallM ommndKY, " SHadeHlMeM, COOTBEeTCTBYKIIVIM MCTVMHHOMY
SHAUEHNMIO TeMIIepaTypPH MCTOUWHIMKA IIMTaHMA, K MaKCHMMaJIBHOMY 3Ha4YeHMIO
OMMOKM BEIXOIOHOTI'O SHaA4YeHNA I10 OTHOIEHNMIO K BXOIHOMY SHAYEeHUMIO

TJaTulrKa .



[0018] OnvHHAaOlaTEMN IpMU3HaAK npencraBjigeT cobon OJIOK
YHOpaBJIeHUSa IJIS aspo30Jieobpasyrmero YCTpOMCTBa [0 JIIOOOMYy M3 OT
CeIbMOTO OO IOecCATOTo IIPM3HAKOB, B KOTOPOM 3JIEKTPOHHEM KOMIIOHEHT
ABJIAETCA KOHTPOJUJIEPOM, ¥ KOHTPOJIJIEP BEHIIOJHEH C BO3MOXHOCTHIO
peryJMpoOBaHMUA, IO MeHbIlel Mepe, OOHOM M3 pPasHOCTM MexXIy BTOPHM
BEPXHMM I[pPenejioM M IIePBHM BepXHMM IIpelelJioOM M Pas3HOCTU MeXOy
BTOPBM HIKHVMM I[IpenejioM M IIePBHM HIWKHMM I[IpeleJjiOM Ha OCHOBaHUU
pPacueTHOM BEeJMUMHHE IJIS KaXOoTo MIpedBapMUTe]JIbHO 3adaHHOTO BpeMeHU
KOHTpOJIJIepa .

[0019] IBeHamlla THN IpMU3HaK npelcTaBjideT cobomn OJIOK
YHOpaBJIeHUs IJA aspo30Jjieobpasypmero YCTpOMCTBa IO JOOOMYy M3 OT
ceOpMOT'O OO HEeCATOTO I[IPUM3HAKOB, B KOTOPOM KOHTPOJIJIEP BHIIOJHEH C
BO3MOXHOCTRID pPeTryJIMPOBaHMA, IO MeHBIeWM Mepe, OINHOM U3 pPa3HOCTHU
MeXIOy BTOPHM BEpPXHMM I[IpeleJiOM W I[IepPBEM BepPXHMM IIpelejioM U
Pa3HOCTM MeXIy BTOPHM HIMWKHMM I[IpeleJIOM U I[IePBEM HWKHUM I[IpelellOM
Ha OCHOBa@HMM BHXOIHOI'O 3HaAUeHUA OaTuuKa.

[0020] TpMHaIlla THHA IpMU3HAK npelcTaBpjigeT cobon OJIOK
YHOpaBJIeHUsa IJS aspo30Jjieobpasyrmero YCTpOMCTBa I[IO JOOMYy M3 OT
[IepBOT'O OO IBeHaIUaToI'o IIPM3HAKOB, B KOTOPOM OIOHa WM 0OoJiee
OyHKUIMM BKJOUALT B cebs, IO MeHBIIeM Mepe, OIHY U3 pPa3psalky,
3apA0KM ¥ OUATHOCTUKM M3HOCA MCTOUHMKA [IUTaHMAg.

[0021] UeTHpPHAaIlla THM [IpM3HaK npencraBjigeT cobon OJIOK
YHOpaBJIeHUA IJIS aspo3ojieobpasyplero YCTPpOMCTBa [0 JIOOOMYy M3 OT
IIepBOTO OO TPMHAILATOTO I[IPM3HAKOB, B KOTOPOM BTOPOM BEPXHUM
Ipeneyl ABJSeTCS TeMIepaTypoM, IOIpY KOTOPOM B MCTOUHMKE I[IUTAHUS
IIPOUCXOOUT  WM3BMEHEHUE CTPYKTYPH  WMJIM  COCTaBa DJIeKTpoma  WIu
BIIEKTPOJINTA .

[0022] [IaTHaOlaTEM IpMU3HaK npelcTaBjideT cobomn OJIOK
YIOpaBJIeHUs IJA aspo30Jjieobpasypmero YCTPpOMCTBa IO JOOOMYy M3 OT
[IepBOT'O OO UYeTHPHaIaTOI'O IPM3HAKOB, B KOTOPOM OHOHa WM 0ojee
OYyHKUMM BKJOUAT B ceBd, IO MeHBIeW Mepe, OOHY M3 pPas3palku U
IVMaTHOCTHKM M3HOCA MCTOUHMKA MUTaHUSA, M BTOPOWM BepXHUM IIpelell
paBeH 60°C.

[0023] MecTHaOllaTEIA IpU3HaK npencrTaejgaeT cobom BJIOK
YHOPpaBJIeHUs IJIS aspo30Jjieobpasyrmero YCTpOMCTBa I[IO JOOMYy M3 OT
[IepBOTI'O OO MNIATHAIULATOI'O IIPM3HAKOB, B KOTOPOM OIOHa WK 0OoJlee
OyHKUMM BKJOUAT B cebd, IO MeHBIIeM Mepe, OOHY M3 pPas3psalku U
IOIVMaTHOCTHMKM M3HOCA MCTOUHMKA [MTaHUSA, W IIePBHM BepXHUM Ipeledl
paBeH 54°C.

[0024] CeMHala T NIpu3sHakK npencraBjgaeT codbom BJIOK



YHOpaBJIeHUSa IJIS aspo30Jieobpasyrmero YCTPpOMCTBa [0 JIIOOMYy M3 OT
[IepBOT'O OO UYeTHPHAILATOI'O IIPM3HAKOB, B KOTOPOM O~OHa WM O0ojee
OYHKUMM COCTOMUT B 3apsalKe MCTOYHMKA [IUTAHUA, ¥ BTOPOM BepXHUMN
npemnes paBen 45°C.

[0025] BoceMHaOuaTEM  [IpM3HAK  I[IpencTaBjigeT coBor  OJIOK
yIpaBJIeHNA IJIS aspos3oJieobpasyrlero YCTpoMCcTBa IO JOOMy M3 OT
[IepBOTO OO UYeTHPHAOUATOI'O M CeMHanlaToT'o IIPM3HAaKOB, B KOTOPOM
onoHa wiIM ©OoJiee OQYHKUMM COCTOMT B 2BapfalKe MCTOUHMKA I[IUTAHUL, U
MepBHII BEPXHMI MNpemel paBeH 39°C.

[0026] OeBATHaIllaTHM IpMU3HaK opencTaBjigdeT cobour OJIOK
YHOpaBJIeHUs IJA aspo30Jjieobpasypmero YCTpOMCTBa IO JOOOMYy M3 OT
[IepBOT'O OO WMeCTHanlaToIl'o I[IPM3HakKOB, B KOTOPOM OHOHa wWiu O0oJee
OYHKUMM COCTOUT B 3apdldke MCTOUHMKA [OMTaHUA, U BTOPOM HWKHUMN
nopenell paBeH TeMlepaType, IOpM KOTOPOM B MUCTOUHMKE [OUTaHUS
[IPOUCXOOUT BJIEKTPOOCaXIeHNe.

[0027] IBaiuaTHM [NIpM3HAK IMOpedcTaBjisgeT coboi OJIOK yIpaBJIeHUSI
I0JIg aspo30Jleofpal3yKnmero yCcTpoMcTBa IO JibOoMy M3 OT IIepBOT'O IO
mMeCTHaIlaToTo, ¥ »OeBATHAOLATOTO IIPM3HAKOB, B KOTOPOM BTOPOM
HIKHMI Tpenet paBeH 0°C.

[0028] [IBamuaTb I[IepBHEM [OIPU3HAK OpelcTaBJgeT cobou OJIoK
YHOpaBJIeHUA IJIS aspo30Jieobpasypmero YCTPpOMCTBa [0 JIOOOMYy M3 OT
[IepBOTO OO WMEeCTHaOuaTor'o, HOeBATHAOLATOT'O M IBaLlaTOor'o IIPM3HAKOB,
B KOTOPOM I[IEPBHI HWXHMM [Ipemnell paBeH 6°C.

[0029] [OepanmuaTb BTOPO¥ MNpM3HAK IIpeAdCTaBJAeT codol OJIoK
yIpaBJIeHNAa IJIS aspos3oJieodpasyrlero YCTpoMcTBa IO JOOMy M3 OT
[IepBOTO OO WMeCTHaOlaToI'o, ¥ OeBATHaOLaTOI'O IIPM3HAKOB, B KOTOPOM
onHa wmJmu 0OoJee OYHKUMM BKJIOUaeT B cedsg, I[I0 MeHbIeM Mepe, OIOHY U3
paspAn0Ky M IOUMAaTHOCTUKM MB3HOCA MCTOUHMKA MMUTaHWA, M BTOPOWM HIVKHUN
npenes pasen —10°C.

[0030] ImBamuaTb TpeTHUM I[IPU3HaAK I[OIpelcTaBJgeT cobon OJIoK
YHOpaBJIeHMs IJIS aspo30Jjieobpasyrmero YCTpOMCTBa I[IO JOOOMYy M3 OT
[IepBOT'O0 OO WeCTHaOuaToIl'o, HOeBATHaAOLUaTOI'O M IBaLlLaToIl'o IIPUM3HAKOB,
B KOTOPOM OIHa WM 0OoJjlee OQYHKUMM BKJILUaAKT B cCcebsa, TI[IO0 MeHbIen
Mepe, OIHYy M3 pa3paOKM M IOMATHOCTUKM M3HOCA MCTOUHMKA [OIUTaHUA, U
MepPBHI HWKHUM HOpenes paBeH —4°C.

[0031] [ImanuaTk UYEeTBEPTHM OpM3HakK IOIpedcTaBJgeT cobol OJIoOK
YHOPpaBJIeHUS IJIS aspo30Jieobpasyprmero YCTpOMCTBa [0 JIOOMYy M3 OT
[IepBOTO OO IOBanlaTbk TPeThbel'0 IIPM3HAKOB, B KOTOPOM KOHTPOJUIIEP
BHIIOJIHEH C BO3MOXHOCTLIO BEHIIOJHEHMSA MHOXeCTBa OYHKLUM, WU IIepPBHEU

oVanas30H pa3jindyaeTcsa OJIS KaXOoW M3 QYyHKLMUM.



[0032] IBamiiaTe OATHY OpPM3HaAK [OpencTaBJgeT coboy BJoK
yIOpaBJeHMAa @OJIS aspo30Jeodpa3ypmero YCTPOMCTBa IO JoOoOMy M3 OT
[IEPBOTO OO IOBalllaTh UYEeTBEPTOI'O I[IPM3HAKOB, B KOTOPOM KOHTPOJUJIED
BHIIIOJIHEH C BO3MOXHOCTBIO BHIIOJHEHMSA MHOXecTBa OQYHKUUM, ¥, IO
MeHbIIeV Mepe, UTO-TO OIHO U3 IepBOT0 BepxHero Ipeneja, IMIepBOTO
HIWXHeT'O IIpeneia, BTOPOT'O BepXHeI'o IIpenmeJia, BTOPOT'O  HMXHETO
openejia, Pa3HOCTM MeXOy BTOPHEM BEPXHUM IIPemeJIOM UM IIE€PBEM BepPXHUM
openejioM M Pa3HOCTM MexIy BTOPHM HMXHMM IpeldejioOM UM IIePBBM HMKHUM
openejioM fABJISEeTCS OOHMM M TeM Xe OJd MHOXeCTBa (QYHKLMN.

[0033] IramlaThb mecTomn NpU3HaK npencTapjsgeT cobom
aspozoJieobpasyrilee YCTPOMCTBO, BKJIOUAKIEe B cebsa: BJIoK
yhopaBJIeHMa II0 JiOOMy M3 OT IIepBOTO OO IBanllaTh IATOTO IPU3HAKOB;
Harpy3Ky, KOTopad MCHapsgeT MCTOUHMK aspO30Jid.

[0034] IImamuaThk CceObMOM MOPM3HAK OpelcTaBjgeT cobol crocod,
BKJIIOY a10MMM B cebsa: Tarl [IOJIYYEeHU S VI OLIEHKU 3HAYEHUSd,
COOTBETCTBYKIETO TeMIepaType MCTOUHMKAa I[IUTaHUA, 3apsXaeMoT'o U
paspsSKaeMoTo Yepe3 Harpys3Ky IJIA MCIIapeHMsa WMCTOUHUKA aspo30Jid; U
STall BHIIOJHEHMSA OIOHOM WM O0oJiee QYVHKUMM YHOPaBJIeHUS MCTOUHMKOM
NIUTaHusg, KOoT'Iga 3HadeHMe, OTHOCHANEeecsa K TeMIepaType MCTOUHMKA
IMTaHug, HaAxXOOMUTCH B IIepBOM IMala3oHe, HuMeKleM, II0 MeHbIeM Mepe,
OOVH M3 IIEPBOI'O BepXHEeTOo Ipenejla U IIepBOI'O HWKHEIO Ipeneda.
[IepBEM BepxXHUM Opelell WM I[IePBLIM HWKHUNM [OIpelell] MMeeT 3HaueHUe
MeHbIle WJaM Oo0Jiblle, UYeM BTOPOV BEePXHUNM IIpelesl MM BTOPOM HMKHUM
npenejl BTOPOTO IMalla30Ha, KOTOPHM ABJIAETCS OMAala30HOM 3HaueHUHd,
COOTBETCTBYKMETO TeMIlepaType, IIpM KOTOPOM MOTYT BHIIOJHATHLCSA OOHA
W BoJiee byHKLMIM, OMarna3oHoOM 3HAUEeHusd, COOTBETCTBYKIETO
TeMIlepaType, IOIPM KOTOPOM CHOEepXMBAETCH M3HOC MCTOUHMKA IIUMTAHUS,
I/aras30HOM 3HaueHMs, COOTBETCTBYKIEero TeMiIepaType, IIpM KOTOPOM
VMCTOUHMK IIMTAHVSA M3HAMKMBAETCS TOJLKO BCJSICTBMEe (aKTopa, KOTOPHM
ABJIAeTCA TakuM Xe, KakK HopMallbHas TeMIepaTypa, WM »OMuala30HOM,
COOTBETCTBYIIMUM pabouel TeMIepaType MCTOUHMKA IUTaHUL.

[0035] IraglaThb BOCLMOM NIpU3HaK npencTaBjsgeT cobom
nporpaMMel  IOJIS  IIPellMrcaHMs KOMIILIOTEPY  BHIIOJIHATH crmoco® 1o
IBaIllaTk CeIbMOMY IIPU3HAKY .

KPATKOE OIIMCAHUE UEPTEXEN

[0036] dur. 1 - [IOKOMIIOHEHTHOE n300paxeHne
anpo30Jeobpasyrmero yCTpOMCTBaAa B COOTBETCTBUM C II€PBHM BaprMaHTOM
OCYIECTBJIEHUS ;

dur. 2 - u300paxXeHMEe MCIaApPUTEeJIBHOTO OJIoKa B COOTBETCTBUU C

I[I€ePBEIM BapMaHTOM OCYIMEeCTBIJIEHMA,



dur. 3 — yBeJMUEHHHM BUI B IIepCHeKTHBe dYacTu OJIOKa NUTaHUL;

dur. 4 - TIOKOMIOHEHTHOe WU300paxeHMe B IIepCIeKTHBe, Ha
KOTOPOM UYacTb OJIOKa NUTaHMA OeMOHTHUPOBaHA;

dur. 5 — BJOK-CxXeMa a’po30Jeofpal3yrlero yCTPOMCTBA;

dur. 6 — BJeKTpuUeckasad cxeMa OJioKa NUTaHUA;

our. 7 - BIIEKTPUYECKad cxeMa MCIIapUTEeJIbHOTO OJioKa,
BRJIDUAKIIETO B cebd Harpys3Ky UM OJIOK [UTaHUA;

dur. 8 - OJIOK—CcXeMa II0CJelNOoBaTeJIbHOCTKY ollepalul YIpaBJIEeHUS
Ipu pas3palke MCTOUHMKA IUTaHUA;

dur. 9 - OJIOK—CcXeMa II0CJelNOoBaTeJIbHOCTU olepallul YIpaBJIeHUS
IpU 3apalke MCTOUYHMKA OIUTaHUA;

dur. 10 - @mmarpamMMa, I[IOSCHAKIMAA TeMIlepaTypy MCcTouHMKa 10
OUTaHUAg U T[IPUEMIIEMOCTE WM HelNpMeMIIEMOCTE  BHIIOJIHEHMSA  KaXIou
OYHKLNMN;

dur. 11 - OJOK—-CxXeMa TOCJIeOOBaTeJILHOCTHU Oollepallui ylpaBJIeHUS
Opu paspanoke MUCTOUHMKA I[IMTAaHMSA B COOTBETCTBMM CO  BTOPHBM
BapMaHTOM OCYIEeCTBJIeHU;

dur. 12 - OJOK—-CxXeMa IIOCJIeOOBaTeJILHOCTHU Oollepalluli ylpaBJIeHUS
IpK 3apsaOke MCTOYHMKA [OUTAHUSA B COOTBETCTBUM CO BTOPHM BapMaHTOM
OCyIEeCTBJIEHUS ;

dur. 13 - »3JeKkTpUUuecKas cCxeMa OJIoKa I[IUTaHMAa ¥ 3apaOHOTO
BJI0Ka B COOTBETCTBUM C TPeTbUM BapMaHTOM OCYUEeCTBJIEHUI;

dur. 14 - 6JokK—CcxeMa 3apAnHoro OJIoKa;

dur. 15 - BJox-cxeMa I[IOCJIeIOBATEJILHOCTM Ollepalluil yIpaBJIeHUS
CO CTOPOHH 3apAnHoro OJoKa IIpKM 3BapAalke UCTOUHMKA [IUTaHUA B
COOTBETCTBUM C TPETLUM BapMaHTOM OCYMEeCTBJIEHUA; U

dur. 16 - OJIOK-CxXeMa IIOCJIeOOBATEeJILHOCTHU Oollepalul YIpaBJIeHUS
CO CTOPOHH OJIOkKa NOUTaHMA OpM 3apadke MCTOUYHMKAa [IMTaHMAa B
COOTBETCTBUM C TPETHMM BapMaHTOM OCYMeCTBJIEHUS.

OIIMCAHVE BAPVAHTOB OCYIECTBIIEHMA

[0037] B DaJjibHeMmeM IprUBEeOeHO omnMcaHue BapMaHTOB
ocymecTBJieHUa. CleOyeT OTMEeTHUTL, UYTO OIMHAKOBHE WM CXOIHHE
yacTM O00O3HaueHH OIMHAKOBHIMM MJIM CXOIOHBEIMM CCHJIOUHBEIMM TIO3ULMAMU B
HMXeCJIeOyKMeM ONMCaHuM depTexel. CJelyeT OTMETUTL, UYTO UepTeXU
ABJIATCHA CXeMaTHUUeCKMMM M KaXxIoe COOTHOMeHMEe pasMepoB MOXET
OTIMYATLCA OT QaKTUUECKOTO COQOTHOWEeHM.

[0038] [HosToMy, HalIpUMep, KOHKpPETHHE pasMepE  CJenyeT
OLleHVMBATL IIPM PACCMOTPEHMM CJIelyllero  ONMCaHUA. COBEPIMEHHO
OUeBMIHO, UTO UYepTeXu MOTyT COIepXaThk UYacCTM, KOTOPHE pas3JIMUualnTCHd

OJpyT OT IOpyra IIO B3IaMMOCBA3SWM MJIM COOTHOIEHIMIO pasMepoB.



[0039] [OCmee mnpencTaBJIEHUE ]

B cooTBeTCTBMM C OOHMM AacCIIeKTOM, OJIOK  yIpaBJIEHUS IJIA
anpo30Jieobpalyrmero YCTPOMCTRBa BKJIoOUaeT B cebdg: OaTuMK, KOTOPHM
BHIOAET 3HaueHMe, OTHOCHAIEeeCd K TeMlepaType WMCTOUYHMKA IIUTaHUA,
3apaKaeMoro u paspaxaeMoIo yepes Harpys3sKy oJisg UCIlapeHusa
MCTOUHMKA aspo30Jis; U KOHTPOJJIEP, BHIIOJHEHHEM C BO3MOXHOCTLIO
BHIIOJIHEHMSA  OIOHOW  WJU BoJiee byHKUMM  yIOpaBJIeHUS  UMCTOUHMKOM
OIMTaHMAg, KOI'Da BHEXOOHOE 3HaUeHMEe JaTuMka HaxXOOUMTCS B IIepBOM
orarnas3oHe, MJMeonleM, II0 MeHbIleM Mepe, OOMH M3 IIepPBOT0 BEPXHETO
openejia ¥ IIepBOTO HMWXHeT'O IIpeneja. I[IepBHM BepXHUM Openel WK
IIePBLHM HMWXHUM OpeleJl MMeeT 3HaueHMe MeHblle WM 0oJiblle, UeM
BTOPOM  BEPXHUM IHOpelell WIM BTOPOM  HWXHMM  IIpelesl BTOPOTO
omariasoHa, KOTOPHIM ABJIAETCSH oMarna3oHOoM 3HAUYEHUSHd,
COOTBETCTBYIIETIO TeMIepaType, IIPM KOTOPOM MOIYT BHIIOJHATLCS OOHA
VI BoJiee byHKUMN, oMaras3oHOoM 3HAUYEHUSH, COOTBETCTBYKIETO
TeMIlepaType, IOIPM KOTOPOM CHOepXMBAESTCHA M3HOC MCTOUHMKA IUTaHUMA,
OValas30HOM 3HaueHMs, COOTBETCTBYKHIETo TeMIepaType, IIpU KOTOpOM
VMCTOUHMK IIMTAHUSA M3HAMKMBaAeTCd TOJBLKO BCJIeOCTBMEe (aKTopa, KOTOPHM
ABJISETCH TakKuUM Xe, KaK HopMallbHas TeMIepaTypa, WM Oualas30HOM,
COOTBETCTRBYIIMM pabouel TeMlIepaType MCTOUHMKA OUTaHUL.

[0040] [IOCKOJIbKY TeMIepaTypPHHM HOaTuMK MMeeT Heu30eXHBe
OIMOKNM M3MEPEeHMSA M OUUMOKM MB3TOTOBJIEHMSA, TO BEXOINHOE 3HaUeHUe
TeMIepaTypHOT'O JaTuuMka MOXeT OTKJIOHATHBCS OT MCTHMHHOT'O 3SHaUYeHUS
TeMIIepaType MCTOUYHMKAa OUTaHMAa. B HocjenywolieM TeKCcTe, eClM He
YyKa3aHO MHaue, «UCTMHHOEe 3HaueHMe TeMIepaTyph MCTOUHMKA OIUTaAHUI»
OB3HauaeT TOUHOe 3HaueHue TeMIepaTyph MCTOUHMKAa OUTaHUA. [IpyIVMu
CJIOBaMM, BEXOOHOE 3HaUeHMe MIeaJIbHOTO TeMIepaTypPHOT'O IaTuuka, He
VMeKnmero OomMOOK WM3MepeHMS WM OomMboK M3TOTOBJIEHMS, COBIamaeT C
KMCTMHHEIM 3HaUYeHMeM TeMIepaTyph MCTOUHMKA IIMTaHMA». I[lO3TOMYy, B
OPennoJyIoXeHnM, UYTO OOHa WM 0OoJiee (QYHKUUM VYIpaBJIEHUS MCTOUHUKOM
IMTaHWS BHIIOJHAKTCH, KOI'Ja BHXOIHOEe 3HaueHMe OaTuMKa HaxXOIUTCH
BO BTOPOM ovalrasoHe, oIoHa WJIn DoJiee byHKLINUM yIIpaBJIeHUd
VCTOUHMKOM IMTaHMAg MOTYT BHIIOJHATLECH, KOoI'Ja MCTHMHHOE 3HaUeHNe
VCTOUHMKA [MTaHMA HaxXOIUTCHA CHapyX Xy BTOPOTC IOMarnaszs3oHa. ClJemyer
OTMETUTE, YTO aHaJIoTM4yHasa TIpobjieMa MOXeT BOB3HMKATH, KoT'ma
TeMIepaTypPHHM  OaTuMK He  BHIOAeT HelNOCPeOCTBEeHHO  TeMIepaTypy
VCTOUHMKA [UTaHUL.

[0041] B maHHOM acCIleKTe, B BaBUCUMOCTM OT PaACXOXIEHMS MexXIy
BHIXOIHEIM 3HaUeHMEeM TeMIepaTypHOT'O OaTuMKa M MCTUMHHBEM 3SHadeHMEeM

TeMIlepaTypPel MCTOUHNMKa IIMTaHMA, KOHTPOJIIIEP BEIIIOJIHAET OIoHY WJIIM
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BoJjiee OQYHKUMM VYIPaBJEHMSA MCTOUHMKOM MIMTaHMUL, KOoI'Iga BHXOIHOE
3HaAUEHMEe TeMIIepaTypPHOT'O JaTuMKa HaxXOIOMTCH B IIEPBOM OMala3oHe, C
OTKJIOHEHMEM OT BTOPOI'O IOMalla’zoHa. TakuMM o6pa30M, TOJBKO KoOI'a
TeMIlepaTypa MCTOUHMKA [IMTaHMAg HaxXoIuTcsa B 0OoJjlee IOOXOOAIEM
ovaras3oHe, KOHTPOJJIEP MOXeT BHIIOJHATL OOHY WiIM ©OoJjlee QyHKUIUM
yIpaBJeHMsa MCTOUHMKOM NUTaHMUAg.

[0042] [IlepBHM BapMaHT OCYIMECTBJIEHUH]

B oaJjibHeWmeM IpUBeIeHO onmcaHue anpo30JIe0bpa3yrnero
YCTPOMCTBA B COOTBETCTBMM C II€PBHIM BapMaHTOM OCYyIleCTBJIeHUS. OuUr.
1 ABJIAETCSA MTOKOMIIOHEHTHEIM n300paxeHneM anposoJyeodbpa3lyrnimero
YCTPOMCTBa B COOTBETCTBMM C BapuMaHTOM oOcylecTBJeHMs. our. 2
ABJIAeTCAd M300paXxeHMeM MCIIapuUTeJIbHOTO O6JIOKa B COOTBETCTBUM C
BapMaHTOM OCYmMeCcTBJIeHMda. Our. 3 4ABJISeTCAS YBEJIMUYEHHHM BUIOM B
[IEPCIEKTMBe YacTu OJokKa OMuTaHusa. dur. 4 4dBIgeTcsd TTOKOMIIOHEHTHHM
n3o00paxeHUeM B TIIepPCIeKTHMBe, Ha KOTOPOM UYacTb OJIOKa I[IMTaHUA
pazobpaHa. dur. 5 gaBjageTcsa OJIOK-CXeMOM aspo30Jjieobpas’ynlero
ycTpoMcTBa. OuI. 6 4BJAeTCA 2JIeKTpUUEeCKOoM cxeMmoM OJioka IUTaHUA.
dur. 7 ABJIAeTCH DJEKTPUUECKOM CXeMOW MCIapuTeJIbHOTO  ©OJIoKa,
BKJIOUAKIMETO B CceBd HaArpy3Ky M OJIOK MNUTaHUA.

[0043] Anpo3oJieoBpa3zyrniee YCTPOMCTBO 100 MOXeT OHITH
VMHTaJIATOPOM HEeTopKnUuero Tulla, M3 KOTOPpOI'o IIOJIB30BaTeJlb BIOEXAET
aspo30Jb Oes TOpeHud. B OoJiee NIpennouTUTeJIbHOM BapMaHTe
anposzojieobpasyrllee YCTPOMCTBO 100 MOXeT OBITH opTaTUBHEM
VMHIT'aJIATOPOM.

[0044] Asposzoyeobpasykmee ycTpolcTBo 100 MoXxeT MMeTh Gopmy,
BHITAHYTYI BIOJIb IIPpeldBapMUTeJIbHO 3alaHHOTO HalpaBJIeHMS A, KOTopoe
ABJISSETCA  HallpaBJIeHMEeM B  CTOPOHY MYHONTYUHHM  KoHell E1  oT
HEMYyHINITYYHOTO KOHILAa KE2. B @»maHHOM cJydae, a>po3oJieobpa3s3yriee
ycrporcTeo 100 MOXeT BRJIOUATL B cebs oIMH KoHell El, comepxammi
MyHONTYYHYK Hacaiky 141, dYepes KOTOPYK IIOJIB30BATEJE BIOEXAET
apoMaTu3aTop, M OPpYyToM KoHell E2 CO CTOPOHH, IIPOTUBOIIOJIOXHOMN
MyHIOITYUYHOM Hacamke 141.

[0045] Asposzosieobpasyimee ycTpocTBo 100 MoOXxeT BKJOUATL B
ceba ©Oyox 110 mMTaHMA ¥ UCHAPUTEJLHHEY OJok 120. McHoapUTeJbHHM
ok 120 wMoxeT BkKJIOUATH B cebsa kopnyc 123 wm Harpy3ky 121R,
PacCIOJIOXEeHHYID BHYTpM kophyca 123. Kopnyc 123 MOXeT QOpPMUPOBATH
yacThb KPP aMHIon HapyXHYI [IOBEPXHOCTH aspo30J1e0bpa3yrmero
YCTPOMCTBA .

[0046] VicmapUTeJIbHE — OJIOK 120 wmMoxeT OBEITH BHIIIOJIHEH C

BO3MOXHOCTEI COeOMHEeHMA U palbeduHeHusa ¢ OJjoxkoM 110 mnmTaHmMda C
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VICIIOJIE30BAHMEM MeXaHUUEeCKMX COEeNMHMTEJIBHEX YydacTkoB 111 m 121.
Korma wconapuTesbHEM ©OJjjok 120 m ©jok 110 [OuMTaHMA MexXaHUUdeCKU
COEeOMHEHE OpyI' C  IOPpYyI'OM, Harpyska 121R, PacIIOJIOXeHHAasa B
UCIlapUTeJIbHOM OJioke 120, DJEeKTpUUeCKM COeOMHeHa C UCTOUHukKoM 10
NIMUTaHuLg, obecrieueHHOM B OJIOKe 110 NIMTaHusLg, [IOCPEenCcTBOM
BJIEKTPUUECKMX BEBOIOB (IIepBOT0 COEeOMHMTEeJILHOTO YydacTka) 111t wm
121t. To ecTh, »JekTpuueckue BeeBOnu 111t wm 121t dopmupyoT
COeIMHUTEJILHEM YUYacTOK, uUepes KOTOPHM Harpy3kKa 121R M MCTOUHUK
10 mMTaHMsa MOTYT BJIEKTPHMUYECKM COeOIMHATLCA IOpYyI C OPpyI'OM.

[0047] VcnapureJbHbel ©OJIOk 120 BRJOUaeT B cebsa MCTOUHUK
ampos30J4g, KOTOPEIM  BOBIXaeTCsa IIOJIb30BaTelieM, VU BJIEKTPUUECKY
Harpy3ky 121R, wucCHoab3yeMyl OIS MCIapeHMd MCTOUYHMKA aspo30JIa C
IIOMOIBLI0 SHEePIMM, HomaBaeMoM M3 MCcTOouHMKa 10 muTaHmsg.

[0048] Harpyska 121R MoxeT OBTL DJIeMEHTOM, KOTOPHM MOXeT
bopMUPOBATE aBpPO30JIb M3 MCTOUHMKA al3p0o30Jid C IIOMONBIKD BSHEPITUH,
IomaBaeMoM M3 MCTOUHMKa OIMTaHMA. Hanopumep, Harpys3ka 121R MOXeT
OHTE HaT'PEBATEJIBHEIM BJIEMEHTOM, HallpMMep, HarpeBaTeJIeM WM TaKuM
3JIEMEHTOM, KakK YJbTPa3BYKOBOM TI'eHepaTop. IIpMMepH HarpeBaTeJIbLHOTO
2JIEMEHTAa MOXeT BKJIOUATH B cebs PEe3UCTUBHEMN HarperaTeJlb,
KepaMMUeCKMM HarpeBaTeJlb M HarpeBaTeJlb MHIOIYKIMOHHOTO TUIIA.

[0049] B npajbHelmeM OyneT onoMcaH 0o0Jiee TNIOOPOOHHEI IIPUMEP
UCHapmuTeabHOTO 6Jioka 120 co CCHJKOM Ha our. 1 u 2. VcnapuTeJbHHEMU
Bjox 120 wMoxeT BKJIOUATL B ceba pesepsyap 121P, ouTtmis 121Q wu
Harpy3Ky 121R. PezepByap 121P mMoXeT OBTH BHIIOJIHEH C BO3MOXHOCTEIO
XpaHeHMsa XUIOIKOI'O MCTOUHMKAa anpo30Jd. Pes3epByap 121P MoxeT OHTH
IIOPUCTHM TeJIOM, WM3TOTOBJIEHHEM, HallpMMep, M3 TaKoIr'o MaTepuala,
Kak IIoJIMMepHas  TKaHb. dUTUIIB 121Q wmoxeT OBTH  DJIEMEHTOM,
VIePXUBAMNUM XUIKOCTL, KOTOPHM BTATMBAET MCTOUHMK aspo30Jid U3
pezepByapa 121P C MCHOOJb30BaHMEM KalWJLJIAPHOTO OeMcTBUSA. OUTUIIL
121Q w™MoxeT OBTBH M3TOTOBJEH, HalpMMEpP, W3 CTEeKJIOBOJIOKHA WK
IIOPUCTOV KepaMUKMU.

[0050] Harpyska 121R HaTperaeT MCTOUHUK anposos,
YVIEPXUBaeMBI B buTHIIE 121Q. Harpyska 121R chopMUpoOBaHa,
HalpyMep, W3 Pe3UCTHMBHOTO HaAT'pPeBaTeJILHOT'O BJIEMEHTa (HaAIpUMEPR,
HaTrpeBaTeJIbHOM MIPOBOJIOKM), HaAMOTaHHOTO Ha OuTMIbL 121Q.

[0051] Bozoyx, IpoTeKam1uil M3 BIYCKHOTO oOTBepcTua 125,
KOTOpOe BIyCKaeT HapyXHHM BO3OyX B TIPOTOUHHM KaHaJl, IIpoTeKaeT
BOJM3KM Harpys3ku 121R B ucnapuTelJibHOM OJiokKe 120 O [NIPOTOUYHOMY
KaHaJly 122A. A»po30Jib, of0pasyeMell Harpy3kou 121R, OpoTekaeT B

HanpapJIeHMM MYHOMTYYHOM Hacaigxku 141 BMecTe C BO3IYXOM. B



12

naJibHeumeM, TI[IPOTOUHEM KaHaJ 122A o3HavaeT KaHaJ MexXOy BIIYCKHEM
oTBepcTMeM 125 ¥ MYyHONTYYHOM Hacangxkow 141, w3 KaHaJIOB, 10
KOTOPEIM MOXEeTp IMIpOoTeKaTh TeKydasd cpela. To eCTb, OPOTOUHHM KaHaJl
122A IpoIycKaeT BO3IOYIHEM I[IOTOK, coszIaBaeMb BIOBIXaHMEM
IoJib30BaTeligd. B HacToAmeM BapMaHTe OCYUeCTBJIeHMS IMIPOTOUHBEM KaHaJl
122A ODOXOIMT OO MYHONTYUYHOM Hacalkyu 141 uepe3s UCHaAPUTEJILHEM OJIOK
120 oT COeIMHUTEJIEHOT'O YydacCTKa MeXOy MCIapUTeJIbHEM OJjiokoM 120 u
ojokoM 110 mmMTaHMUA.

[0052] B BHIIEONIMCAHHOM BapuMaHTe OCYIECTBJIEHMS  BIIYCKHOE
oOTBEepCTHE 125 oBbecrnieueHoO Ha COEeIMHUTEJILEHOM ydacTKe 121
UcIapuTeJbHOTO OJoka 120. B oTiaMuMe OT BapMaHTa OCyMeCTBJIEHUS,
BIIYCKHOe oOTBepcTMe 125 MoxXeT OHTE OO0OecledeHO Ha COeOMHUTEJIEHOM
ydyacTKe 111 BJioka 110 IMTaHUA . B oTJIMuMe oT BapMaHTa
oCymecTBJIEHUS, BIIYCKHOEe OTBEpPCTHUE 125 MOXeT OBITH TaKxe
oBecrniedyeHO Ha COEIMHUTEJIEHOM YyduacTke 121 wcnapuTelbHOTO OJIOKa
120 m coemmHMUTeJILHOM YyuacTke 111 ©6Jgoka 110 mnoumTanmsa. B JmodoMm
cllyyae, BIIYCKHOe oOTBepcTHe 125 o6ecnedyeHO Ha COEIMHUTEJBHOM
yd4acTKe MexXIy MCIapUTeJIbHEM OJIoKoM 120 m 6jiokoM 110 muTaHMA.

[0053] VCTOUHUK ansposoida MOXeT OBITE KUIOKOCTBIO npu
HOPMAaJILHOM TeMmepaType. IlIpuMepH MCTOUHMKA aszpo30Jifg, IoIJexamero
VICIIOJIbE 30BaHUIO, MOTYT BKJKOUATbL B cebd MHOT'OATOMHEE  CIIMPTH,
HalpuMep, IJIMLEPMH U I[IPOIMJIIEHIJIMKOJEL. JVCTOUHMK aspo30JI9d MOXeET
ComepXaThb MCXOOHBEM Tab®auHBM MaTepualJl UM BKCTPakKT, BHIOEJIEHHBM U3
MCXOOHOTO TafauyHOT'O MaTepmala, KOTOPHE BEHICBOOOXI AT
apoMaTUUYeCKMe MHIPEeOUEeHTH [IpY HalpeBaHUM.

[0054] XuIOKMM MCTOUHMK as’po30Jig IIPpM HOPMAaJIbLHOM TeMIepaType
nogpo®HO OIMCaH B KaduecTBe IpUMepa B BHIIEOIMCAHHOM BapMaHTe
OCYMeCTBJIEHKI, HO MOXHO MCIIOJBE30BATL TREPIHY MCTOUHMK aspo30Jii,
IpM HOPMaJIbHOW TeMIepaType. B ITaHHOM clydae, Harpy3ka 121R MoxeT
HaxXoOMTLCSA B KOHTakKTe C TBEPIHM MCTOUHMKOM aspo30Jd U BOIU3U
HEeToO, UTOOH TeHepUpPOBaTh azpPo30Jib nus3 TBEPOOTO MCTOUHHUKA
amposz0oJd.

[0055] VcomapuTelbHEM  OJok 120 MoxeT BKJIOUATL B 2 cebd
apoMaTHUUecku OJIok (kKapTpumkx) 130, BHIOOJHEHHHM C BO3MOXHOCTHI
3aMeHEH . ApoMaTUueCKUn BJIoOK 130 MOXEeT BKJIOUATH B cebsa
UMJIVMHIPUYECKUMN KOPIIyC 131, KOTOPHM BMEIAEeT VCTOUYHUK
apoMaTu3zaTopa. LUWIMHIPpUMUEeCKUM Koplyc 131 MOXeT BKIOUATL B cebd
MeMOpaHHB 53JeMeHT 133 w  ouneTp 132, UYepe3 KOTOPHE MOXET
[IPOIyCKaThbCA BO3OYX MM anspo30Jib. JVCTOUHMK apoMaTusaTopa MOXeT

OHTE OOecIledeH B IIPOCTPaHCTBe, 0O0pa30BaHHOM MeMOpPaHHEM 3JIeMeHTOM
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133 n ¢uabTpoM 132.

[0056] B COOTBEeTCTEBMM C IIPMMEPOM IIPEOIOUTUTEJIbEHOT'O BapuaHTa
OCVYIIECTBJIEHN A, MCTOUHMK apoMaTus3aTopa B apoMaTuueckoMm OJioke 130
nobaBJjgeT apoMaTHMUeCKMe MHIPEeOMeHTH B al®po30JIb, I'eHepUpPYEMBI
Harpy3Kou 121R NCIapUTEJIBHOTO BJoKa 120. ApoMaTuUszaTop,
nof®aBJyigeMull B aspo30JIb MCTOUHMKOM apoMaTuszaTopa, [IepeHOCUTCS K
MYyHIONITYUYHOV Hacanke 141 aspo3oJjieobpasyrmero ycTporcTea 100.

[0057] McTouHMK apoMaTM3aTopa B apoMaTuueckoM ©OJjioke 130
MOXET OBITHB TBEepOBM IIpM  HOPMaJIbHOM  TeMlIepaType. Hanpuwmep,
MCTOUHMK apoMaTusaTopa BkJoUaeT B cebsa QpalMeHT pPacCTUTEeJIBHOTO
MaTepuana, KOTOPHM nofaBJIsgeT apoMaTuueCcKue VHITPENVEHTEL B
anpo30Jib. B KauecTBe bparmMeHTa PacTUTEeJILHOTO MaTepuala,
comepXxaWel'ocss B MCTOUHMKE  apoMaTms3aTopa MOXHO  MCIOJBE30BaTh
I[IPECCOBKY, IIOJIyUeHHYID QOpMOBaHMeM TabadHOI'O MaTepualia, HallpuMep,
pPe3aHoTo Tabaka VI MUCXOOHOTO TabadHoT o MaTepuala B
TPaHyJIMPOBAaHHYID bopmy . B KauecTBe aJIb TepHaTUBEHL, VCTOUHUK
apoMaTu3aTopa MOXeT IMpPpeAOCTaBJIATL COOOM IMPeCcCOBKY, MNOJYYeHHYK
bopMoBaHMeM TabadHOT'O MaTepualsa B odopMy JmcTa. Kpome TOrO,
bparMeHT MCXOOHOTO MaTepurala, comepXamuncs B VUCTOUHMUKE
apoMaTmusaTropa, MOXeT OHTb CclopMMPOBATL M3 OPyTMX pPacTeHUN
(HanpuMep, MATH UM apoMaTHUeCcKOM TpaBH), KpoMe Tabaka. JVCTOUHUK
apoMaTmsaTopa MOXET no0aBJIATLCA BMeCTe C apoMaTU3UPYIIOLMM
areHTOM, HalpuUMep, MeHTOJIOM.

[0058] Aspozojyeobpasyimee ycTpocTeo 100 MoXeT BKJIOUATL B
ceBsa MyHONTyK, CoOOepXallM MHITAaJSALMOHHOE OTBEepCTMe IJIA BIOBXAaHUSA
[IOJIE30BATEJIEM JIETYUETIO BelecTBa. MyHINTYK MOXeT OBTH BHIIOJHEH C
BO3BMOXHOCTBI COENMHEeHUSI U pa3beldUMHeHUd C MCIapUTEJIbEHEM OJIOKOM
120 mim apoMaTuueckuM OJIOKOM 130 MM MOXeT OHTH BEIIOJIHEH B OIHO
eJioe C HMM. ApoMaTHMUecCcKMM ©OJiok 130 MOXeT CJYXUTL MyHINTYKOM,
KOT'Ia dYacTb apoMaTuueckoro ©OJjoka 130, BrInuyawomerocda B cebsda
duneTp 132, BHXOIUT HapyXy M3 Koplyca 123.

[0059] Ilpmmep Ogoka 110 mnuTaHusa [DoOpoOHee OIKMCaH HMXEe CO
cchJikoM Ha o¢mr. 1, 3 m 4. Bigok 110 mmMTaHMa MOXeT BKJOUATL B cebd
kopnyc 113, wmcTouHmk 10 1nmTaHmMsda, znmaTtuuk 20 #paBJaeHud, OJIOK
yIOpaBJieHUs ¥ TeMlepaTypHeM naTtumk 160. Mcrounmk 10 [OuTaHU4g,
natuuk 20 @»aBJeHMA, OJIOK YyHOpaBJIeHMA M TeMIepaTypHHM nDaTuuk 160
MOTYT OHTE oOOecliedeHH B Kopnyce 113. Kopnyc 113 MoxeT oOpasoBaThb
JacThb KpanHen BHeMHeN [IOBEPXHOCTHU anpo30J1e0bpa3zyrmero
YCTPOMCTBA .

[0060] Kax omomMcaHO BHIE, MCTOUHMK 10 IOIMTaHMS BHIIOJHEH C
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BOBMOXHOCTBLIO BJIEKTPUUECKOTO/0V COeOMHEeHUS WJIM CBA3M C HaTpy3KOU
121R, xoTopad wucHapdeT MCTOUHMK anposzojia. To ecTb, ucCTOuHMK 10
OINTaHUA MOXEeT pas3paXaTbCcd Ha Harpys3ky 121R. Mcrounmk 10 OuTaHUA
MOXeT OHTB CMEHHBEM 10 OTHOMmeHMuI K OJiIoky 110 nuraHmusa. VMcTouHmk 10
OMTaHug MOXeT OBTh, HalpuMep, IepeszapsaXaeMol aKKyMyJISTOPHOM
BaTapeel, HaIpUMep, JUTUN-MOHHOV aKKyMyJIATOpHOM OaTapeel.

[0061] AKKYMYJIATOPHAaA DaTapes  MOXeET BKJIOUATH B cebda
TIOJIOXUTEJILHEM — BJIEKTPOI, OTpMLATEJLHEN  BJIEKTPOH, pPa3desIMTellb,
KOTOPHIM paszmeiser TIOJIOXU T &JIb HHM BJIEKTPOXN n OTpPMilaTeJbHEMN
BJIEKTPON, WU BJEKTPOJIUT UIM MOHHYK XUAOKOCTHL. B JUTUN-MOHHOM
AKKyMyJIATOPHOM ©OaTapee, MNOJOXUTEJBLHEN B3JIeKTpon cbopMUpoOBaH U3,
HallpyMMep, MaTepuala OJd IIOJOXUTEJIEHOT'O BJeKTpola, HallpuMep,
OKCHIa JIUTHUSL; U OTPpHLATEJLHHEN B3JeKTpol CcOOpMMPOBaH M3, HaIpUMeEpP,
MaTepualja OJ4 OTPULATEJILHOT'O  BJeKTpola, HallpuMep, rpaduTa.
SJIeKTPOJIUT MOXeT OBTL, HalpuMep, pPacTBOPOM JIMTHMEBOWM COJIM B
OpPTI'aHMUeCKOM pacTBOpPUTEJIE.

[0062] JIaTumxk 20 @»DaBJIeHMSA BHIIOJHEH C BO3MOXHOCTLIO BHIAUU
3HaueHMd M3MeHeHUsA HOaBJeHMA B anpo3ojieobpasynmeMm ycTpoucTse 100,
Cco3ImaBaeMor'0 BIOXOM, IIPOM3BOOMMEIM IIOJIBE30BATEJIEM, WIM [IPOOYyBaHUEM
MyHIONTYYHOM Hacanku 141. B uyacTHOCTM, »HaTuuMk 20 IJaBJIEHMS MOXET
OHITL IOAaTUMKOM, KOTOPHI BHIOAET BHXOIHOE 3HaueHUe (HampuMep,
3HaUeHMEe HalpaXeHMAa WM 3HaueHMe TOKa) COOTBETCTBEHHO IaBJIEHUIO
BO3OyXa, KOTOpOe M3MeHseTCsa B 3aBUCUMOCTM OT pacxoma I[IoToka (To
ecThb, 3aTAXKKM  IIOJIb30OBATEJIA) BOEIXaEeMOT'O  BO3OYXa, B CTOPOHY
MyHONTYKa C HEeMyHOUTYy4YHOMY CTOPOHH. BHXOOHOe 3HaueHMe npaTumka 20
OaBJIeHUSA MOXET VIMEeThb pPa3MepPHOCTE OaBJIEHUSA W, BMECTO
Pa3MeEpPHOCTHM HaBJIEHUMSA, MOXET COHNEpXaThb pacxol IIOTOKa WMJIM CKOPOCTBb
[IOTOKa BIOEXAEMOT'O BO3OyXa. [IpUMMepH TaKOI'O HaTuMka HOaBJIEHUS MOTYT
BKJIOUATE B CceB®d eMKOCTHOM MUMKPOOOHHEM OaTUUK M M3BECTHHEM ITaTUUK
pacxoma IIOTOKa.

[0063] Bilok  ymopapBJIeHMS  MOXET BKJIIOUATDH B cebsa IIaHeJb
yopaBJieHUsa, LeHTpaJbHEM Opolleccop (UII) ® naMarsk. LOII ¥ OaMAaThb
bopMMPYIOT MHOEepBEM KOHTpoJiep 50, KOTOPHM RBHIIOJHSAET pPa3JIMUHHE
yIOpaBJdgpmMe BO3IEeMCTBUA Ha aspos3ojieobpasykmee ycTpoucTeo 100.
Hanpuwmep, IIepBHM  KOHTPOJUJIEP 50 MoOxeT  yHOpaBJIATE I[IUTaHUEM,
momaBaeMeIM B Harpy3ky 121R. Asposzojeobpa3zywomee ycTpomcTeBo 100
MOXeT BKJIOUAThL B Cce0d [IepBHM [epeKJpdaTesb 172, KOTOPHIM MOXET
BIIEKTPUUECKM COEeOMHATE UM pPa3beIMHATE Harpy3Ky 121R m mcTouHMk 10
ouTaHmua (cMoTpu our. 6). IlepBREMM HepeKJUaTesb 172 pa3MeKaeTCd U

3aMBIKAeTCS IIepBEM KOHTpoJiepoM 50. IlepBeMM IHepekjiodaTesbs 172
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MOXeT OHTb COOPMMPOBAaH, HalpuMep, [IOJIEBEIM  TPaH3UCTOPOM  CO
CTPYKTYpPOMU MeTaJlJI-OKCUIO-TIOJIYIIPOBOIHUK (roJieBBIM MOII-
TPaH3UCTOPOM) .

[0064] Korma [IEPBHM nepekrJjmouarelib 172 BKJIOUAEeTCH, B
Harpy3Ky 121R momaeTcs OUTaHMe M3 MCTouHMKa 10 nuraHmsa. C OpyTron
CTOPOHE, KOTIa IepBHEM IIeperJouaTesb 172 BHKJIOYaeTCd, IIomada
OUTaHUAg U3 MUCTouHMKa 10 nOuTaHmMsa B HaT'pys3Ky 121R nOpekpamaeTcs.
[lepBLII IIepekJouaTellb 172 BKJIOUAETCA M  BHKJIOUAETCS  IIepPBBEM
KOHTpoJuiepoM 50.

[0065] Bjgox 110 mMTaHMsa MOXeT BKJOUATL B cebg ITaTuuk
3amnpoca, CIOCOOHHM BHEIOABaATL CUI'HAaJI 3alpoca IecTBUA, KOTOPHM
ABJISeTCH CHTHaJIOM HIJIS 3anpoca »OeMcTBUMA Harpy3ku 121R. OaTuuk
3amnpoca  MoOXeT OHTL, HaOpUMMep, HaXKMMHOM KHoIOkoM 30, HaxXuMaeMou
IOJIb30BATEJIEM, WJIM BHEIMEONMCAaHHEM IJTaTuuMkoM 20 pDaBJeHUA. IIepBHM
KOoHTpoJlep 50 mnOpuHMMaeT CUTHaJ 3alpoca »OeMCTBMA OJIS HaTpy3KU
121R u dopMMpyeT KOMaHIYy Ha »OelCcTBMe Harpy3ku 121R. B mnOpumepe
IepBHM KoOHTpoJJlep 50 BHIOaeT KoOMaHIy Ha IelicTBMe HaTrpys3ku 121R B
IIepBEM TIepekjwouaTesis 172, U TepBHY IepeKJnduaTesb 172 BKIKUAETCSH
mo koMaHme. TakuMm oOpa3oM, IMepBHM KoHTpoJiep 50 wMoxeT OHTH
BHIIIOJIHEH C BOBMOXHOCTBIO YIPAaBJEeHMA IIoJauel OUTaHuS U3 MCTOUHMKA
10 mmTaHMda B Harpy3ky 121R. Korga nmMTaHMe IOJaeTCsas B HaIpPys3Ky
121R w3 wmucTouHMKa 10 OMTaHMA, MUCTOUHUK aspoO30JIa UCIapAeTCHd WK
pacHneigseTcs Harpys3koum 121R.

[0066] Kpome Toro, ©Osok 110 nmMTaHMa MOXeT BKJIOYaAThL B cebd,
Ipy HeoOxXOoIOMMOCTM, naTuuk 150 HaIpsSKeHMVs, KOTOPHM MOXeT II0JIyYaThb
WV OlleHMBATh BHXOOHOE HalpsSKeHVe MCTOUuHuka 10 OMTaHMA. B OaHHOM
ciydae, IepBHM KOHTpoJlep 50 BHIIIOJHAET IOIpelBapUTesIbHO 3alaHHOe
yhopaBJieHVe B 3aBUCHMMOCTM OT BEXOIOHOT'O 3HaueHMA mOaTuumka 150
HaopsxeHusa. HanopuMmep, IODepBHY KoHTpoJIJiep 50 MOXeT OoNpeneliaTbh WK
OLIEHMBATE OCTATOUHYK €eMKOCTb MCTOUHMKA 10 NOMTaHMA WJIM aHOMaJIbHOe
COCTOSHME MCTOUHMKa 10 HOMTaHMA IO BHEXOIDHOMY 3HaueHMK OaTuuka 150
HanpsxeHud. Ilpy omopeleJIeHMM HM3KOM OCTaTOUHOM eMKOCTM MCTOUHMKA
10 muMTaHMa WM aHOMaJIbHOT'O COCTOSHMSA MCTOUHMKa 10 [nuMTaHu4g,
IIepBHM KOHTpoJIlep 50 MOXeT WM3BEmAaThb II0JIE30BATEJIA O IIOJIyUeHHOM
VHOOpMallMM IIyTeM yIpabBJieHMd OJokoM 40 M3BemeHud.

[0067] JaTumk 150 HalpaXKeHU g MOXeT OBITH BHIIIOJIHEH c
BO3MOXHOCTEI  IIpeoBpa30BaHUA aHaJIOTOBOTO 3HAUEHMS  HallpsSXKeHUA
VMCTOUHMKA 10 NIUTaHUA B umupporoe 3HaueHue Halp SKeHU S C
MCIIOJIL30BaHMEM IIpedBapUTeJIbHO 3alaHHOM KOPPpeJSUMOHHOM CBSA3U U

BEIDa4UM LLM@pOBOI‘O SHaAUEHNMA HallpAXeHNA. B uyacTHOCTH, maTumk 150
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HalopaKeHUA MOXeET BKJIOUATEH B ceb4a aHaJoTo—UUGPOBOM
npeobpasoraTess (Alll), KOTOPHM HIpeobpalyeT aHaJIOTOBROEe BXOIOHOE
3HaueHre B LMOPOBOE BEXOIOHOE 3BHaueHMe. BMmecTo maTumka 150
HanpsaxeHud, ALl MOXeT COOepXaTbCAd B IIepBOM KOHTpoJuliepe 50.

[0068] B BRapmaHTe oCymecTBJeHMsa O6Jok 110 mnOMTaHMS MOXeT
BKJIIOUATL B cCceba IepBHM pe3ucTop 152 u BTOpoM pes3ucTop 153,
KOTOPHE BJEeKTPUUEeCKM BKJIOUEHH I[IOCJeOOoBaTeJIbHOe OpyI' C OPpYyI'OM.
[lepBE pe3UucTOop 152 wuMeeT DJeKTpUUeCcKOoe CcoeIMHeHMe C MCTOUHMKOM
10 mmTaHMsa ¥ IOpeOHasHadeH JIS COeIMHEHMSA Ilaph BJIEeKTPpUYeCKUX
BeBONOB 111t mpyr ¢ gnopyroM. OOMH KOHeLl BTOPOTO pe3mucTopa 153
coenMHeH C TIIepBEIM pes3ucTopoM 152, ¥ OpyToM KOHell BTOPOTO
pe3ucTopa 153 coenMHeH C IIEPBEM KOHTpoJulepoM 50. 3BHadueHUdA
BIIEKTPUUECKUX CONPOTUBIIEHUM TepBOTO pe3ucTopa 152 m  BTOPOTO
pesucTopa 153 WMBBEeCTHH. 3HaAUeHUA DJIEKTPUUECKUX CONPOTUBJIIEHUN
[IepBOT'O pe3ucTopa 152 wm BTOpOICc pes3ucTopa 153 MOTyT OHTH
NPEenIouTUTEJIEHO IIOCTOSHHEIMM, He3aBMUCHUMO OT COCTOSAHUSA MCTOUHMKA
10 mmranmsa. [HaHHEHEe pe3uCTOpH 152 m 153 MOXHO MCIOJB30BaTH IJId
OOHapyXeHUs I[IOLCOEeNMHEeHUSI BHEWHUX OJIOKOB K BJIIeKTPUYeCKMM BEHBOIAM
111¢t.

[0069] Eusioxk 40 wm3BelleHMA BHIOAEeT W3BelleHMe IJIA COOOMeHUd
IIOJIE30BATEJI0 pPa3HOTUIHOM uHOopMaumu. Bioxk 40 wM3BemeHMS MOXET
OHITE, HallpuMep, CBEeTOM3JIYYUallM BJIEMEHTOM, HallpuMep, Clh
(ceeTOomMonmoM) . B KauecTBe aJIbTepHATMBEH, OJIoK 40 wM3BEmMeHMSI MOXeT
OBITE  aKYyCTUUECKMM  BJIEMEHTOM, KOTOPHIM T'eHepUpPyeT 3BYK, NI
BUOpPATOPOM, KOTOPHM TeHepupyeT Bubpalimio. Bojee Toro, ©6Jjok 40
M3BEleHU I MOXET OBITE BHIIIOJIHEH B BUIE Jodon KOMOMHAaLUM
CBeTOMB3JIydaKnleIro »JIeMeHTa, aKyCTHMUeCKOI'0 BJIeMeHTa U BubpaTopa.
Biiok 40 M3BeleHMSI MOXeT OBITH NIpenyCcMoOTpeH B JiOOOM MecTe
anpo3ojieobpasyomero ycrpocrBa 100. B BapuaHTe OCYMEeCTBJIEHUS
6ok 40 m3BemeHMS MOXeT OHTH BCTPOEH B IIepPBHM KOHTpoJuiep 50 wmim
MOXeT paclojlaraTecd B OpPpyI'OM MeCTe, KpOMe IepBOI'0 KOHTpOJIJIepa
50. Bjgox 40 wm3BemeHMd MOXeT OHTE o0ecriedeH T e YIOIHO, IIpHU
YCJIOBUM, UTO IIOJIE30BAaTEJlb MOXeT pacllo3HaBaTh WM3BelleHMe OT OJoka
40 M3BeMeHVA.

[0070] Bioox 110 momMTaHMsa MOXeT BKJIOUATL B cebd ITaTUuMK,
KOTOPEM BHIOAeT 3HaueHMe, OTHOCHAImeecCHa K TeMllepaType MCToOUHMKa 10
ouTaHMa. TakoM HaTuMK [IPeNIoUTUTEJIBHO HABJISETCS BHIIEONMCaHHBM
TeMIlepaTypPHEM OaTumMkoM 160. BeXOOHOe 3HaUeHMEe TeMIepaTypPHOTO
naTumka 160 HanopaBJISeTCs B [HepPBHM KOHTpoJuiep 50.

[0071] TemnepaTypHEM JaTuMk 160 MoxeT OBTHL oOeclieueH TIOe
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YTOOHO, IIpU YCJIOBUM, UYTO TeMllepaTypa MCTOUHMKa 10 OUMTaHMA MOXET
OHITL IOJIydeHa WMJIM OlleHeHa. TeMIepaTypHEM HaTuuMk 160 MOXeT
pacrnojlaraTbCsa BHYTPM MM OKOJIO BSJIEKTPOHHOT'O KOMIIOHEHTAa, KOTOPHIM
obecrieueH OTOEJIBHO OT MCTOUHMKa 10 nOmMTaHmMsa. B »DaHHOM cClydae,
paccTosaHue MexXxIOy TeMIepaTypHBEM »aTuuMkoM 160 u  3JIeKTPOHHEM
KOMIIOHEHTOM MOXeT OHTb MeHblle PacCTOAHMA MeXOy TeMIlepaTypHBM
naTuukoM 160 wm  mcrouHMkoM 10 nOuMTaHUA. TakoM  BJIEKTPOHHHM
KOMIIOHEHT MOXET OBITE [IEPBHEM KOHTPOJIJIEPOM 50. Hanpuwmep,
TeMIepaTypHEM naTuuk 160 MoxeT OBTEH BCTPOEH B IIEepPBHM KOHTPOJJIEP
50.

[0072] B acnekxkTe, IOpelcTaBJIeHHOM Ha oour. 3 m 4, ©Ojgok 110
OMTaHMUA BKJIOUaeT B cebsa NepBHM syeMeHT 300 m BToOpoM »jeMeHT 310,
KOTOPEM 3akKphBaeT OaTuuk 20 OaBJIeHUA, TeMIepaTypHEM naTuuk 160 u
IepBHM KOHTpoJiep 50. IlepBet 2JjeMeHT 300 M BTOpoOM o2JjeMeHT 310
VMMeT UWIMHIPUUECKYKD ©GopMy. BTopoM mijemeHT 310 mocaxeH Ha OIUH
KOHell IIepBOoro 2JjieMeHTa 300. Ha OpyI'oM KOHLIe [IepBOIO 3JjieMeHTa 300
obecrieueH koJilavok 330. Kojgmauoxk 330 MoxeT OHTH BHIIOJIHEH C
orTBepcTMeM 114, KOTOpOe OTKpPHBaeTCcA B aTMochepy. Tarkum obBpasoM,
BHYTPEeHHAS 00JlacThb IepBOTIo nJjeMeHTa 300 m BTOporo »JjemeHTa 310
coofmaeTcsa C aTMochepon.

[0073] Bigoxk 110 mmMTaHMsa MOXeT OBTH BHIIOJIHEH C BO3MOXHOCTLIO
IIOOCOeOMHEHMSA K 3apfAOHOMYy OJIOKY, KOTOPEM MOXET 3apaXaTh MCTOUHUK
10 mmraHuMa. B OpumMmepe, OpelCcTaBJIEHHOM Ha ouUI. 6, 3JeKTpUUeCcKHUe
BHIBOIIEL 3apAOHOTO BJoKa BIIEKTPUUECKU COeIUHAITCH C napou
BJIEKTPUUECKMX BHBOIOB 111t ©Gsoxa 110 mmraHua. Korma 3apalHbBl
BJox coemuHeH C ©OjgokoM 110 1mmMTaHMsa, BapAOHBEM @ OJIOK  IIomaeT
3apAOHEIM TOK B MCTOUHMK 10 mnmuTaHmMsA. B @»OaHHOM cCJydae, II€pPBHM
KoHTpoJuiep 50 MoxeT BKJUATL B cebsa OpeobpasoBaTellb, KOTOPHM
MOXeT IMpeoOpas30BHBATE 3HaUeHME MOMHOCTM W/WIM 3HAUEeHMEe ToKa
3apA0HOTO TOKa M BHIOaBaTh [IpeoBpas30BaHHOEe 3HadeHMe B MCTOUHUK 10
INTaHUA. Taxou npeoBpaszoBaTellb MOXET BKJIOUATEH B ceb4
npeobpa30BaTe]lb IIOCTO SHHBIM TOK/IIOCTO AHHEI TOK, CIIOCOOHHM
MMOBHMATL W/MIY CHWXATHL IIOCTOSHHOE HanpsxeHre. TakyM o00pasoM,
IepBEM KOHTpoJuiep 50 MOXeT  M3MeHATH CUJIy  3apfaAO0HOTO  TOoKa
(CKOPOCTE 3apsalKM) MCTOUHMKa 10 nuTaHmdg.

[0074] B BapMaHTe oCylmeCcTBJIEHUS 3apAOHBEM OJIOK MOXEeT
BIIEKTPUUECKM COeOUHATBECHA ¢ O6JokoM 110 mMTaHMA [DOCPEeNCTBOM IIapH
COeIMHUTEJIbHEIX BHBONOB 111t. B KauecTBe ajibTepHaATMBE, OJiok 110
OMTaHMUa MOXEeT OTIOeJIbHO BKJKUATE B Ccebsa CHeUMallbHEM [IOPpT IOJIg

NOOCOenMHEeHNI 3apdOHOTO OJioKa. BapFIJIHBIﬁ OJIOK He BcCerza MOXeT
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VMMEeThL MeXaHM4YeCKOoe CcoelMHeHMe ¢ OjiokoM 110 mmurTaHmMsa. B Opyrom
IpUMepe 3apaOHBEM OJIOK MOXeT OBTE BHIIOJIHEH C BO3MOXHOCTBI 3apAalKU
Bjoka 110 mmMTaHMAa MeTOIOM OeCHPOBONHOM 3BapAalKM MM OeCKOHTaKTHOM
3apAOKNA .

[0075] Bmoxk 110 mnuMTaHMa MOXeT BKJOUaTh B cebsa BTOpPOM
NepekiodaTess 174 Mexny MCTOUHMKOM 10 OMTaHUA U SJeKTpUUYeCKUM
BeieomoM 111t. BTopoM mHepekJiouaTesb 174 pas3MbHKaeTCsa M 3aMBKAETCH
IIepBEIM KOHTpoJIepoM 50. Bropol neperjwouaTess 174 wMOxXeT OHTH
chopMHUpPOBaH, HalpuMep, IIOJIEBEIM MOII-TpaH3UCTOPOM. BTopon
NeperjodaTelieb 174 BRIKUAETCS M BHKJKOUAESTCH I[IEPBEM KOHTPOJJIEPOM
50.

[0076] Korma BTOpPOM MHepekjouaTesk 174 BKILUAETCS, 3apAOHBM
TOK MOXeT IIPpOTeKaThk B MCTOUHMK 10 NOMTaHMsa M3 3apdOHOTO OJIoKa.
Korma BTOpoOM mHepekjwouaTess 174 BHKJIOUaAeTCH, 3apaOHEM TOK IIOUTHU
He MOXeT IIpOTeKaThb B MCTOUHMK 10 OMTaHUA M3 3apAn0HOoro OJjioka. To
ecTh, »Oaxe KOI'IOa 3ap4aOHHM OJIOK I[IojcoenmHeH K OJoky 110 nmurTanusa,
IIepBEM KOHTpoJiep 50 MOXeT BpeMeHHO MM HaBceTZa IIpeKpamaThb
3apA0KYy MCTOUHMKa 10 OMTaHMsa BTOPHEM IllepekjiouarejeM 174.

[0077] [lepBEM KOHTPOJJIED 50 MOXeT OBITE BHIIOJIHEH C
BO3BMOXHOCTRI OIpeleljleHMd, I[IOOCOeNMHEH JIM 3apAaOHHM OJIOK. IIepBEM
KOHTpoJuiep 50 MOXeT ONpelesiATh I[I0 M3MeHEeHUIO BEeJIMUMHE I[lalgeHUA
HallpsAXeHMd Ha BHIIEOIMCAaHHOM BTOPOM pes3mucTope 153, HOOCOenOMHEH JIM
3apAOHEM OJIOK.

[0078] BesiMmumHa IIaleHMsa HalpAXeHUA Ha BTOPOM pesuctTtope 153
pasianyaeTcsH B 3aBUCHMOCTHA oT crydas, KoTma HUYEeTO He
IIOOCOEeIMHEHO K Iape »JeKTPpUUYeCcKMx BHBOOOB 111t, u ciaydas, KoTrma
BHemHuM O6JIOK, HaIpyMep, 3apaOHBl OJIOK WM MWCIapUTEeJbHBEM OJIOK
120, [IOOCOEeOUHEH K nape DIIEKTPUUECKUX BHEBOIOB 111¢t.
CoOTBETCTBEHHO, TIepPBHEM KOHTPOJIJIEP 50 MOXET OOHapyXMBAaTh
[IoOCOeNVHEeHMe BHeWHeIr'o OJIoKa, HalpuMep, 3apdOHOTo OJIOKa WK
MCIapuUTeJbHOTO OJioka 120, HOyTeM IIOJIydeHUS BeJIMUMHE I[IaOeHUMA
HallpsSXeHUsI Ha BTOPOM pes3mucTope 153.

[0079] Hanpumep, npu OBHapYyXEeHUN 3HaUeHu4d HaIopSXKeHU A
BEHICOKOTO YPOBHSA Ha BTOPOM pesucTope 153, mnepBwlM kKoHTpoJJiep 50
MOXeT OLIEHUTH, UYTO 3apAalHBM OJIOK He COoeIMHeH C COeIVMHUTEJbHEM
eeBOOOoM 111t. KpomMe Toro, IpM OOHaApyXeHUM 3BHaUYeHUs HalpsaXeHU
HM3KOT'O YPOBHA WM HYJIeBOI'O YPOBHA Ha BTOPOM pes3ucTope 153,
IIepBEM KOHTpoJIep 50 MOXeT OLEeHUTH, UYTO 3apsalHBl OJIOK 3apsaIHBM
BJIOK COeOMHEeH C COeOMHMTEJIbHEM BHEOIOM 111t.

[0080] B uacTHOCTHM, B COCTOSHMM, B KOTOPOM 3apAlHBEM OJIOK He
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[IoOCOoenNVMHeH K COeOMHUTEJIbBHOMY BHEOOY 111t, TOK IIpoTekKaeT U3
ucTouHMka 10 @nOuMTaHMA B IIepBEM KOHTpoJuiep 50 uepe3 TI[IepBHU
pe3ucTop 152 m BTOpOM pe3mucTop 153. CoOTBEeTCTBEHHO, IIOCKOJBKY Ha
BTOPOM pe3mucTope 153 BO3HMKAET I[aleHMe HalpAXeHUA BCIeICTBUE
IpOoTeKaHMsa Toka uYepes BTOpPOM pesucTop 153, HepBHl KOoHTpoJuiep 50
oOHapyXMBaeT 3HaueHMe HalpaXKeHMAa BHCOKOI'O YPOBHA Ha BTOPOM
pesucTope 153. C OpyroM CTOPOHE, MeXOy IIapo¥ DJeKTPUUeCKUX
peBOOmOR 111¢t, KoT'la TIIOTeHLUMalJl OCHOBHOM  OTPpUUATEJILHOM  IMHE
3apanHoro 6JI0Ka, IM[NOOCOEeOMHEHHOV MexXOy IIepPBEM pe3ucTopoM 152 wu
BTOPHM pe3ucTopoM 153, CHmMXaeTCcd OO IIOTeHLMaljla 3eMIM BCJIEICTBUE
3a3eMJIeEHNs, IIOTeHLMaJl ydacTKa MexIOy IIepBHM pe3ucTopoM 152 wu
BTOPHM pe3ucTopoM 153 cHmxaeTCs OO I[IOTeHLMalla 3eMIM BCJIeICTBUE
IIONCOENMHEHUSA 3apaOHOoTo OJIoKa K COeOIMHMTeJIbHOMY BeEBOOY 111t.
CllemoBaTeJIbHO, I[IOCKOJIBKY UYepes BTOPOM pe3mucTop 153 He MHOpoTeKaer
TOK B COCTOSHUMN, Korma 3apAOHEN BJIOK IO COEenVHEH K
COeNVMHUTEJBFHOMY BHBOONY 111t, mnepBeM KOHTpoJulep 50 oOHapyXMBaeT
3HaUeHMe HalpSXeHMSA HUBKOI'O YPOBHA Ha BTOPOM pes3mcTope 153.

[0081] BMecCTO BHIIEONMCAHHOTO aclleKTa, I[IepBHM KOHTpoJuiep 50
MOXeT OOHapyXMpBaThb I[IONCOEOMHEeHMe 3apAnHoro OJIoKa, HalpuMmep, IO
M3MEHEeHMI  Pa3HOCTM  IIOTEHIMAaJIOB  MexOy  Iapon COEeIOVMHUTEJIbHEIX
BHBOOOB 111t.

[0082] (YmpaBJeHMe paspAOKO¥ MCTOUHMKA [IMTaAHWUA)

dur. 8 gpjadgeTcsa OJIOK-CXeMOM IIOCJIeOOBATEJILHOCTM OllepaluM
yIopaBJjieHUd OIpU pas3psalke MCTouHMKa 10 mmraHuda. B uyacTHOCTH, OUI.
8 IHIpencCcTaBJISAeT [pPOlleCcC YyIpaBJeHUA, OTHOCAWMMCSA K Iolade NOUTAHUSI
M3  MCTOUHMKA 10 NIUTaHUSA B HaT'pys3Ky 121R. TakoM IMpoLecc
yIpaBJleHUa BHIIOJHAETCS B COCTOSAHMM, B KOTOPOM MCIIApPUTEJILHHM OJIOK
120 coemuHeH c 6JiokoM 110 nuTaHm4g.

[0083] TIlepBuM kKOHTpoOJJIep 50 HaxXoOUTCHA B pPeXuMe OXUIAHUA,
IOKa MCIapuUTeJIbHEM O6Jiok 120 He mDoJiydaeT CHUTHaJ 3alpoca OelCcTBUS
oJg HaTpy3ku 121R B COCTOAHMM CoOedMHeHMA C OJjokoM 110 nmMTaHMA
(sram S100). CurHaJy 3anpoca IelcTBUA ABJIAeTCS BXOOHHM CHUITHAJIOM
[IepBOTI'0 KOHTpoJulepa 50 M3 BHIEONMCAHHOI'O HOaTuMKa 3alpoca, B
3aBUCHMMOCTM OT HOEeUCTBMA IIOJIL30BaTeNA. JaTuMK 3adpoca MOXeT OHTH
naTuukoM 20 »OaBJIeHMS WIM HaXMMHOM KHomnkoM 30, Kak OINMCAHO BHIIE.
To ecTh, Ha »Tane S5S100, [DepBEHM KoHTpoJiep 50 oOHapyXMBaeT
BIOHXATEJBHOE HNelCTBMe IOJIB30BaTelNld M HaXaTue IIOoJIb30BaTesid Ha
HaXMMHyI0 KHoIkKy 30.

[0084] IIpum HDoOJy4dYeHMM CHUTHaJla 3alpoca HOeWCTBUSA, IIePBHM

KOHTPOJIJIEP 50 noJjydaeT WM OlLleHMBaeT 3HauyeHue, OTHOCAmeeCAd K
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TeMIIepaType MCTOUYHMKa 10 [nuTaHmusd, (pram  S102). B mpumepe,
IpencTaBJIeHHOM Ha OMI'. 8, BEHIIOJHAETCHA IIOJIyUeHHMe WM OlleHKa CaMOoM
TeMnepaTyph MCTOUHMKAa 10 OMTaHMA. B YaCcTHOCTHM, IIEepPBHM KOHTPOJJIEPR
50 nojiyyaeT  BHXOIOHOE 3HaUeHue (TeMIepaTypy) TeMIIepaTyYPHOT'O
naturka 160.

[0085] BaTeM mHepBHM KkOHTpoJJiep 50 ompemesseT, HaxXOIUTCHI JK
BHIXOOHOE 3HaueHMe TeMIepaTypHoTro maTumuka 160 B 1OmanasoHe,
VMelneM, II0 MeHblle¥ Mepe, OIMH U3 BepXHeIl'o Ipenejla UM HWKHeTO
npenesa (sTan S104). TakoM [OManasoH IIPellouTUTeJIbHO BKIOUAET B
cebd HOPMaJIbHYK TeMIepaTypy. HopMallbHasd TeMIepaTypa MoOXeT OBTEH,
HaIopMuMep, B IOMamnasoHe oT 15°C mo 25°C (To Xe caMoe MOPMMEHMMO K
naJibHelmeMy OIMCaHMio) . B OpuMepe, IOpelcTaBJIeHHOM Ha our. 8,
IIepBHM KOHTpoJIiep 50 omnpenesfgeT, HaxXOOUTCA JM BHEXOIHOEe 3HadeHUe
TeMIepaTypHOTo maTumka 160 B mgmamasoHe oT —10°C mo 54°C.

[0086] BaTeMm ImepBHM KOHTpoOJIep 50 BHOOJHAET OIOHY WM 0OoJiee
byHKUMM  yHOpaBJiIeHMSa  MCToOuHMKoM 10 OMUTaHuLg, KOT'la  BEIXOIHOE
3HAUEHMEe TeMIIepaTyPHOTO HOaTuMkKa 160 HaxXxoOMTCa B BHIEONIMCAHHOM
oramnas3oHe. B »DaHHOM cJiydyae, OIHa WK ©0oJiee QVHKUUM VYIIpaBJIeHUSA
VMCTOUHMKOM 10 T@IMTaHMA BKJIKUYAKRT B Ccebsa pa3padOKy MCToOuHuka 10
OUTaHug. B YacTHOCTHM, IMIEepBEM KOHTpoJulep 50 HauMHaeT I[IoOaBaTh
IMUTaHue B Harpys3ky 121R wm3 wuctouHuka 10 nmraHma (sTan S106).
CilemoBaTeJIbHO, M3 MCTOUHMKA aspo30Jid obpal3yeTcsa al’po30Jib.

[0087] [InTaHue IpenllouTUTeJIbEHO romaeTcsd B dbopwme
SHEPTEeTUUECKOTO MMIIYyJbCa W3 MCTOUHMKa 10 OMTaHMS B HaATPy3KYy
121R. B @maHHOM cCJyd4Yae, IIePBEM KOHTpoJJiep 50 MOXeT yHOpPaBJIATH
KOJIMUECTBOM DSHePI'MM (KOJUUECTBOM HSHEPIMM B EeIOMHWUHLEM MVHTepBaJl
BpeMeHHr), IomaBaeMoM B Harpy3Ky 121R, DOCpeICTBOM pelyJIMPOBaHUSA
KO2QOMIIMEHTa 3aloJIHEHUA BHEepPTreTUMUeCKOT'O MMIIYJbCa.

[0088] Korma HaTpy3Ka 121R ABJIAETCH HaTpeBaTeJeM,
TeMIlepaTypa Harpys3ku 121R MoxeT OHTL VYVIPaBJSAEeMOM IIOCPEeICTBOM
M3BECTHOTO YyIpaBJleHMsa ¢ ofpaTHOM CBA3bI. B YacTHOCTHM, II€PBHMU
KoHTpoJuiep 50 MOpednouTHUTeJIBHO IIoIaeT IIMTaHMe B Harpys3kKy 121R B
bopMe MMIOYJILCOB, CO3IOaBaeMBIX MUPOTHO—UMIIYJILCHOM MoIyJdluuen (IMM)
WV  YaCTOTHO-MMIIYJILCHOM  MOIOYJIALMel (UumM) , M3 MCTOUHMKA 10
ouTaHug. Ipu yopaBJeHUM C o0paTHOM CBA3LI, IIepBHM KOHTpoJuiep 50
MOXeT M3MEPATH WJIM OlLleHMBaATL TeMIepaTypy Harpy3kum 121R
YIPaBJIATL SHepIrMelM, IDoIJiexalmel Hojade B Harpy3ky 121R, HaopuMmep,
BHIIEOIIMCAHHEIM KOBQOUIMEHTOM 3allOJIHEHMSA, Ha OCHOBAaHMUM Pa3HOCTHU
MexIOy WM3MEePEeHHOM WJIM OlleHeHHOM TeMIepaTypol HaTrpy3ku 121R wu

1IeJIEBOM TeMIepaTypoM. VYIpaBJieHMe C oOpaTHOM CBA3bID MOXeT OHTH,
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HalpuMep, NPONOPLUMOHANBEHO-MHTEeTpaJIbHO—IubbepeHIIMaJIbLHOe
yhnpasJeHre ([IMI-yrnpaBJieHUE) .

[0089] TemmepaTypa Harpy3ku 121R  MOXeT U3MepPATLCA WU
OLleHMBATBLCHA TeMIepaTypPHEM HOaTUMKOM, pas3MelleHHEM OKOJIO Halpy3KHU
121R. B KkauecTBe aJlIbTepHaATMBEH, TeMlIepaTypa Harpy3kM 121R MOXeT
OLIEHMBATLCSA  M3BMEepeHMEeM WJIM OLEHKOM  3HaueHUd  DJeKTPUUeCKOTO

COINPOTHUBJIEHNS Harpy3ku 121R. 3To o0O0BACHAeTCsS TeM, UYTO 3HaueHUe

DIIEKTPUUECKOTO COIIPOTUBJIEHU A Hal'py3KU 121R U3MEHAETCH B
3aBUCUMOCTH oT TeMIepaTypPH. SHauveHUe BJIEKTPUUECKOTO
CONIPOTHUBJIEHU A Harpy3KHu 121R MOXeT OlLleHMBaATLCH, HalprMep,

M3MEePEeHMEM  BeJIMUMHEL [IaleHus  HallpsXeHusda Ha  Harpys3km  121R.
BeqmuuHa DaneHMs HallpsSKeHUsS Ha Harpy3ke 121R MOXeT U3MepsATbCH
DaTUMKOM HalOpsSXeHUd, KOTOPHM M3MepseT pPas3HOCTH I[IOTEHIMAJIOB,
IpUKJIagHBaeMyrn K Hal'pys3ke 121R.

[0090] Korma BEXOIDHOE 3HaYeHMe TeMIepaTypPHOTO maTuuka 160
He HaxXOOMUTCS B BHIIEONMCAHHOM IMalaz30He, IIepBHM KOHTpoJep 50
olnpenejyigeT, UTO TeMllepaTypa MCTouHMKa 10 OuMTaHusa  4BJILAeTCA
aHoMaJIbLHOM (pran  S130). Korma TakuMm o6pa3oM OOHapyXmBaeTCsH
aHoMaJIbHas TeMlepaTypa MCTOUYHMKa 10 OMTaHMUA, IIePBHM KOHTPOJLJIEP
50 He [pomyckaeT pa3pAlKM MCToOuHMKa 10 nmraHma (sTan S132).
Paspdanky wucTouHMka 10 [OIMTaHMA MOXHO I[IPemOTBPpaTUTL, HallpMMep,
pas3sMEIKaHMeM I[IepBOTO IepekjmodaTesnsa 172.

[0091] Kornma mnepBHM KOHTpoJJiep 50 HauMHaeT [IOIaBaTb IUTaHMUE
B Harpysky 121R (sTan S106), T1epBM KoOHTpoJJlep 50 nojydaeT WIU
OlleHMBaeT 3HaueHMe, OTHOCHAlleecsa K TeMllepaType MUCTouHMKa 10
nuTaHuga (sTan S108). B HOpumMmepe, IOpelcTaBJIEHHOM Ha o¢our. 8,
BHIIOJIHAETCS IIOJIyUYeHMe WMIM OlleHKa CcaMOM TeMIepaTypH MCcToUHMKa 10
OMTaHMag. B YaCTHOCTHM, IepBHM KoOHTpoJlep 50 mnojydaeT BHXOIHOE
3HaueHre (TeMllepaTypy) TeMIlepaTypHOI'O HaTumuka 160.

[0092] BaTeMm nepBEM KkOHTpoJiep 50 omnpenessdeT, HaXOOUTCH JIHU
BHIXOOHOE  3HaueHMe TeMllepaTypHOoI'o HaTumka 160 B  1OmanasoHe,
MMeKmeM, I[I0 MeHbIleV Mepe, OOMH M3 BEpXHeTOo Ipelejla M HWKHETO
npemeyna (sTan S110). TakoM @OMalas0H IIPedlIOoUTUTEJIEHO BKIIOUAET B
cebsa HOpPMaJIbHYK TeMllepaTypy. B IIpuMepe, IIpelCcTaBJIEHHOM Ha our.
8, TIHepBHM KOHTpoJuiep L0 omnpenesdeT, HaxXOIMUTCSA JM BHXOIOHOE
SHaUueHMe TeMIepaTypHOTO maTumka 160 B mmanasoHe oT 15°C mo 54°C.
BEIXOTHOE 3BHauYeHMe TeMIepaTypHOT'o maTuuka 160, MCIOJIB3yeMoe Ha
sTane S110, MOXeT MCIOJB30BaATE 2HaueHMe, IIOJIYUeHHOEe Ha »5>Tale
S102. TaxkmMm obBpasoMm, HOpolecc sTamna S108 MOXHO MCKIIOUUTE.

[0093] Ha sTare S110, Korma BHIXOIIHOE 3HaAUEeHUe
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TeMIlepaTypPHOT'O OaTuMka 160 HaxOOUTCHA B BHIIEOIMCAHHOM IOMalla3oHe,
IIepBEM KOHTpoJuiep 50 HauMHaeT OMATrHOCTUKY M3HOCa MCTOUHMKa 10
onuTaHuga. Ha omr. 8, B KauecTBe IIpMMepa IOMATHOCTHMKM M3HOCA
UCTOUHMKa 10 T[IMTaHUAa MCIOJIB3YEeTCHaS TexXHHUUeckoe cocTosHue (SOH).
SOH omnpenensgeTcsa 3HaueHMeM, I[IOJIYUEHHHM MOeJIeHVMeM TeKylel IIOJIHOMT
3apAIHOM eMKOCTM MCTOuHMKa 10 OMTaHMA Ha I[IepPBOHAUYAJIBHYID I[IOJIHYI
3apAOHYIO E€MKOCTBb MCTOUHNKA OUTaHUA . SOH MOXHO OLIEHVBATh
M3BECTHEIM  CIIOCOOOM. Hanpumep, IIepBEIM  KOHTPOJIJIEP 50 MoOxeT
[IOJIy4aThb WMJIM OlIeHMBATL TexXHMUeckoe cocTodHMe (SOH) wmcTouHMka 10
INTaHUS Ha OCHOBAHMM MHTeIpPaJIbHOT'O 3HaUYeHMs TOKa, BHTeKawlero U3
MCTOUHMKa 10 OMTaHMA, MHTEeIPaJIbHOT'O 3HaueHUs TOoKa I[IpOoTeKallelo B
ncTouHuk 10 m[OuMTaHMUA, UMIeIaHCa M TeMIepaTypH, M3MEepeHHOM C
MCIIOJIb30BaHMeEM TeMIlepaTypHOT'O maTtumka 160 (sram S120).

[0094] 3aTeMm, MNepBHM KOHTpoJiep 50 omopemesdeT, PaBHO WIH
foJiblle JIM IIOJIYUEHHOEe WM OleHeHHoe SOH, ueM OIpenBapUTeJILHO
3adaHHEM I[opor (sTan S122). Korma nDojyyeHHOe MM OlleHeHHoOe SOH
MeHbIIe, YeM OpedBapMTEJILHO 3aIaHHHM [IOpOT, I[IepBHM KOHTpoJuiep 50
ompenejyigeT, UYTO MCTOUHMK 10 OMTaHMA MW3HOCWUIICA (sTan S124). B
DaHHOM ciydae, IIepPBHM KOHTPOJLJIED 50 IpekKpamaeT pras3spanky
nCcTOUHMKa 10 OMTaHMA M CoXpaHsaeT MHOOpMaLMK O TOM, UYTO MCTOUHUK
10 mnmTaHMdad WU3HOCWUIICHA, B IHaMaTM (sTane S126 m S128). Paspdnka
ncTouHMKa 10 OMTaHMAg MOXeT IMpeKpallaTbCa, HalpuMep, pas3MbBlKaHMeM
IIepBOTO IepekJuodaTenda 172. KpomMe Toro, IepBHM KOHTpoJJiep 50
MOXEeT M3BellaTh [IOJIE30BaTeJid O TOM, UYTO BOBHUMKIIO aHOMaJIbHOe
cCocTosAHMe UucTouHMka 10 [nOmuTaHudg, opu nocpencree Bjoka 40
M3BEleHNd. 3apialKy MOXeT TakXe INPpelOTBPpaTUTh pPas3MHKaHMEM BTOPOTO
neperkjmouaTesda 174 B OONOJIHEHME K IIepBOMy IlepekJiouaTelo 172.

[0095] Korma noJydeHHOe WJIM oOlleHeHHoe SOH paBHO wmiam OoJiblle,
yeM TIpenOBapMUTesJIbHO 3alaHHHY TIOpOoT, TO BHIIOJHAETCA OolpenejieHue,
uTOo MCTOYHMK 10 OMTaHMAg He W3HOCWIICS, M IIPOLEeCcC IMIepexXOonouT Ha
sTan S114. Ha sTane S110, kxoI'ga BEXOIOHOE 3HAUEHME TeMIIEpaTypPHOTO
naTuuka 160 He HaxXoOMTCA B BHIMEONMCaAHHOM IMalla30He, IIepPBHU
KOHTpoJulep 50 He IMarHoCTHMpyeT WM3HOCa MCTOUHMKa 10 OuTaHudg, WU
opoliecc IepexoIuMT K sTany S114. Ha srane S114, [OepBHM KOHTPOJJIEP
50 omnpemenseT, HaACTYIWUIIO JM BpeMsa OKOHUAHMA IIoauu I[IUTaHUA B
Harpysky 121R.

[0096] Bpemd OKOHUaHMA IOomauM IIMTaHMA B Harpy3Ky 121R moxerT
onpenejyiaThbCH, HallpuMep, MOMEHTOM, B KOTOPHM OOHapyXMBaeTCHd
OKOHUaHMe  BIOHXATEeJbHOI'O OeMCTBUA I[IOJIb30BaTeJIsd, MOMEHTOM, B

KOTOpBIﬁ O6Hapy>KMBaeTCF[ OTITYCKaHMeM HaXMMHOM KHOIIKM
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IoJIb30BAaTeJIEM, WMJIM MOMEHTOM, KOI'IDa MCTeK IpeldBapUTesIbHO 3alaHHHM
[IepMON C HadaJla [IolauM IMTaHMAa B Hal'py3ky 121R.

[0097] Ilpu omnpemejyieHMM, UYTO HaACTYyNMJIO BpeMd OKOHUaHUA
IojauM IIMTaHMA B Harpys3ky 121R, HOepBeM KoHTpoJuiep 50 3akaHUMBaeT
nomauy OMTaHMA B Harpy3ky 121R (sTan S116). Korma nomada OMTaHUA
B HaTrpysky 121R 3akaHuUMBaeTCHd, IepBEM kKOHTpoJiep 50 CcHOBa
HaxXoOUTCId B pexuMe OXMIOaHMg, I[IoKa He I[IOoJIydeH CHuI'HaJl 3alpoca
oeycTBUA IOJd Harpysku 121R (sTamn S100).

[0098] Ilpm ompenellIeHUMM, UYTO BpeMs OKOHUAHMUA IIomauy IUTaHUA
B Harpy3ky 121R He HaCTynmuJjo, IIEePBHM KOHTpoJJIep 50 mnpomomxkaeT
nmomayy IOMTaHMA B Harpys3kKy 121R M CcHOBa IIoJIydaeT BEXOIOHOE
3HaueHMe TeMlepaTypHoTo nmaTumka 160 (sTan S108). 3BaTeM IIepBHU
KOoHTpoJuiep 50 BHIOOJNHAET OMATHOCTUKY WM3HOCA MCTOUHMKa 10 mmMTaHuUsa
B COOTBETCTBUM C BHXOJIHEIM 3HaUYeHMEM TeMIIepaTypHOT'O naTumka 160
(pTaner S120-S128). Kak omoMcaHO BHIIe, IepBHM KOHTpoJiep 50
IpennouTUTEeJIbHO MIOBTOPSAET OIMarHOCTUMKY  M3HOCAa VMCTOUYHMKA 10
IMTaHMUSg B COOTBETCTBUM C TeMIepaTypoM ucTouHukKa 10 OMTaHmMg, IIoKa
He 3aKaHuUMBaeTCH rnomava NIUTaHUSA B Harpys3sky 121R. Korma
pPes3yJiLTaToM omnpeneJyieHU A Ha aTane 5114 ABJIAETCHA Hem
(oTpuLaTeNbHEM oTBeT), o5Tans S106-5122 MOTYT BHIIOJHATBLCS TOJIBKO
OOVH pa3 B OIHOW IOCJeIOBaTEJILHOCTM IIyTeM IIOBTOpeHMA »Tamna S114.
B IpyroM IpuMepe, KoI'a pe3yJibTaTOM OolpenesjieHMsa Ha osTrane S114
apiseTca HeT (oTpuLaTeJIbHHEHM OTBET), IIPOLECC MOXeT BEpPHYTHCA Ha
sTan S102, dUToOB CHOBa OIPENeNIATb, MMeeT JM MCTOUHMK 10 OMTaHUS
aHOMaJIbHYIO TeMIlepaTypy .

[0099] (VmpaBJjeHMe 3apsaOkKoM MCTOUHMKA IUTAHMUSI)

dur. 9 sgBisgeTca OJIOK-CXeMOV IIOCJeNOoBaTeJIbHOCTU ollepallui
yhopaBJIeHUS OpU 3apsaike ucTouHuMka 10 nmTaHmusa. Illpoluecc yhopaBJIeHUS,
IIOKAa3aHHBM Ha ¢uI'. 9, BHIIOJHAETCHS B COCTOSHUM, KoT'mHa k OJoky 110
IUTaHUg HOOCOeIVMHEH BHEMHMM SapAalHbBM OJIOK.

[0100] TIlepmBeM KOHTpOJIJIep L0 omnpenesdeT, MNIOACOEOMHEH JIU
3apanOHe OJIok K OJioky 110 mmranHusa (sTan S300) . TepBEM KOHTPOJIEP
50 HaxoOoMTCH B pexXuMe OXMIOaHMA, IIoKa 3apamgHem ©Ojok 200 He
nomcoenmHaeTcsa K Ojsioky 110 nmuTaHMA.

[0101] Korma 3Bap4ganHui OJok 200 nomcoemmHseTcd k ©OJjioky 110
OUTaHug, I[IepPBEM KOHTpoJulep 50 nojyyaeT WMIM OlLIeHMBaeT 3HaueHue,
OTHOCHAMeeCHd K TeMlIepaType wucTouHuMka 10 mmranHmsa, (sTan S302). B
IprMepe, IMpelOcTaBJIEHHOM Ha OuI'. 9, BHIIOJHAETCH IIOJIYUEeHUE WK
OlleHKa CaMOM TeMIepaTyph MCTouHMKa 10 [OuMTaHmusa. B dYacTHOCTH,

HepBBIﬁ KOHTPOJIIIEP 50 [IoJiydyaeT BHXOIOHOE 3HaUeHMe TeMIepaTypHOI'O
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matumka 160.

[0102] BaTeMm mHnepBHM KkOoHTpoJuiep 50 omnpenessgeT, HaXOOUTCH JIHU
BHIXOIHOE  3HaueHMe TeMIepaTypHOT'o nmaTumMka 160 B 1OuarasoHe,
VMMeKmeM, I[IO0 MeHblley Mepe, OIMH M3 BepXHero Ipenejla M HWKHeTO
openesia (mTan S304). Taxkol @Ouanas30OH IIPelloUuTUTEeJIbHO BRIIOUAeT B
cebd HOpMaJIbHYK TeMIlepaTypy. B IIpuMepe, IIpelCTaBJIEHHOM Ha QuI.
9, THnepBHM KOHTpoJiep 50 onpemesseT, HaxXOIUTCSA JIM  BHXOIOHOE
SHaueHMe TeMIepaTypHOTro maTumka 160 B mgmamasodHe oT 10°C mo 54°C.

[0103] Korma BEXOIOHOE 3HauUeHMEe TeMIepaTypPHOTO maTuuka 160
HaxXoOOMTCA B  BHIIEONIMCaHHOM IMallal0He, IepBHM KoOHTpoJiep 50
HauMHaeT OHCTPYIR 3apAnky (sTamn S306). B maHHOM clydae, CKOPOCTH
3apAaOKM MOXHO BHPasUTh C MCIOJb30BaHMeM BeJmuumMHeH C-rate. B
ofmeM, CKOPOCTB 3apAOKu, Opu KOTOPOM  MCTOUHUK 10 IIUTaHNA
3apaXxaeTcd OO IIOJIHOCTBK 3apSXKeHHOTO COCTOSHUSA M3 COCTOSHUSA
OKOHUAHMA pPas3psalKM B TedeHMEe OIHOT'O dYaca, MOXHO oBo3HauuTes 1,0 C
B KauecTBe 0as3w IJiA CpaBHeHMa. Ilpu OHCTpoOM 3apdnke, 3apalka
MOXeT BHIIOJIHATLCS, HaAIPUMEP, CO CKOPOCThK 3apanku 2,0 C. OmHako,
cijlenyeT OTMETMTH, UTO BeJnuMHa C-rate mpu OBCTpOM B3Bapsalke He
OT'paHMUeHa BHIIEyKa3aHHEIM SHaUeHMEM.

[0104] [lepBEM KOHTPOJJIED 50 MOXeT BKJIOUATH B ceb4a
npeobpasoraTedib, KOTOPEM  MOXET npeoOpas30BHEBATH n BEIIABAaTh
3HaueHMe MOIWHOCTHY WMJIM 3BHaueHMe TOKa 3apdOHOTO TOoKa M3 3apAOHOTO
Bjokxa. TakuMmM oOpas30oM, IepBEM KOHTpoJIJiIep 50 MOXxeT OpeoOpasoBHBATH
3apPAOHEIM TOK M3 B3apagHOoTro OJIoka B MCKOMOE 3HaueHMe MOMHOCTUY WMJIMU
3HaueHMe ToKa M IoHaBaThk IIpeoOpa30BaHHOe 3HaueHMe B MCTOUHMK 10
nuTaHmug. CJlemoBaTeJIbHO, IIEePBHM KOHTpoJlep 50 MoOXeT MNepeKJIoUuaTbCs
MeXny OBCTPpOM 3apAaIKoM ¥ HOpMaJlIbHOM 3apdakoM, uYTo OyaeT OIMCaHO
HIWXE .

[0105] Ha sTare 5304, Korga BHIXOIIHOE 3HaueHue
TeMIIepaTypHOT'O HaTuuka 160 He HaxoOMTCAd B IMalla30oHe, MMeKIeM, IIO0
MeHblel Mepe, OIMH M3 BepXHel'o IIpeleja M HMWXHeT'o Openeja, IIepPBHMU
KOHTPOJLJIED 50 OIIpeneJiserT, HaxoOuTCd JM  BEXOIHOE 3HaAUEeHUe
TeMIIepaTypHOT'O HaTuMka 160 B JIpyT'oM IMalla30He, MMEeKIeM, IO
MeHblel Mepe, OIMH M3 BepxHero Ipenejyla M HMXHeT'o IOpeleja (»Tal
S504). Tako¥ IOMamna30H IPEeONoUTUTEJIbHO BKJIOUaeT B cebsS HOPMAaJbHYIO
TeMIIepaTypy . B npumepe, NIpeIcTaBJIEHHOM Ha  QuI. 9, IepPBHEM
koHTpoJuiep 50 onpenender Ha bsTane S504, HaxoOUTCHd JIM  BEXOIHOE
3HaueHMUe TeMIepaTypPHOI'o maTumka 160 B mguamnasoHe oT 6°C mo 10°C.

[0106] Korma BEXOIOHOE 3HAauUeHMe TeMIepaTypHOI'O maTuuka 160

HaXoINMTCA B IOIpyIT'OM IOMallasOHeg, HepBBIﬁ KOHTPOJIIIEP 50 HadlMHaeT
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HOpPpMaJIbHYK 3apAanky (sTtan S506). B  1maHHOM cCllyyae, HOpMaJlbHasd
3apAaika MOXeT OHBTh pPeXxXuMMoM 3apaOKM C BeJuumHOM C-rate Hmxe, ueM
C-rate OoCcTpoM 3ap4dOKM. B HopMaJILHOM pexuMe, 3apsalkKa BHIIOJHSeTCA
c BequumHoM C-rate, Hampumep, 1,0 C.

[0107] Korma BHXOIHOe 3HadeHMe TeMIepaTypHOTOo nmaTdmuka 160
He HaxoIUTCs B IMalla30He, YCTaHOBJIeHHOM Ha 9STane S504, T1nepBuM
KOHTpoJuiep 50 omopemenseT, dYTO TeMlepaTypa MWCcTouHuMka 10 OMTaHMAa
ABJIAETCSA aHoMaJIbHOM (pTamn S5330) . Kornma TaKUM obpa3oM
oBHapyXMBaeTCsa aHOMaJlbHasg TeMIepaTypa MCTOUHMKa 10 [OMTaHuA,

IIepBHM KOHTpoJJIep 50 He pmomyckaeT B3BapsalKM MCToOuHMKa 10 OuTaHus

(prTam S332). Bap4anoky MCTOUHMKa 10 OMTaHMS MOXHO I[IPeloTBPaTUTh,
HallpMMep, pas3MelKaHMeM BTOpPOI'0 Ieperjwuaressas 174. Kpome Toro,
pa3panky TaKXe MOXHO IpenoTBPaTUTh pa3MElKaHeEM IIepBOTO

nepekjmouaTesida 172 B IOMNOJIHEHME KO BTOPOMY IeperJmoduaTe o 174.

[0108] Korma HauuMHaeTcsa OvHCTpad 3apdlkKka WIM HOpMaJlbHasd
3apanka (sTans S306 m S506), OepBHM KOHTpoJuiep 50 mnojgydyaeT WM
OlleHMBaeT 3HaueHMe, OTHOCHlleeCcd K TeMllepaType MCToOUHMKa 10
MTaHuLg, (pTan S308). B mnpuMepe, OpelIcTaBJIEHHOM Ha our. 9,
BHIIOJIHAETCSA IIOJIy4YeHMe WM OlleHKa CaMOM TeMIepaTypeH MCToUHMKa 10
ouTaHMsAa. B YaCcTHOCTHM, IepBHM KOHTpoJJiep 50 mHojiydaeT BHXOIHOE
3HaueHMe (TeMIlepaTypy) TeMIepaTypHOT'O HmaTuuka 160.

[0109] BaTeMm mnepBEM KkOHTpoJuiep 50 omnpenesfgeT, HaXOOUTCHA JIHU
BEHIXOOHOE 3HAaueHMe TeMIepaTypHOI'O InOaTumka 160 B  OManasoHe,
VMepmeM, IIO MeHBIIeM Mepe, OIMH M3 BepxHeT'o Ipelejla M HUWKHEIO
openejia (mTan S310). Taxkol @Ouala30H IIPellOUTUTEJIbHO BKJIOUAET B
cebs HOpMaJIbHYK TeMIepaTypy. B IpuMepe, IOpelcTaBJIEHHOM Ha Oour.
9, TmnepBHM KOHTpoJuiep 50 onpenmesseT, HaxXOIUTCSA JM  BHXOIOHOE
SHaueHMe TeMIepaTypHOTO IaTumka 160 B mmanasoHe orT 15°C mo 54°C.
BEIXODHOE 3BHaueHMe TeMIepaTypHOTo maTuuMka 160, WMCOoJIbB3yeMoe Ha
sTane S310, MOXeT MCIOJIB30BATE 2HaueHMe, IIOJIYUEHHOEe Ha 5>Tare
S302. TakuMm oOpas3oMm, Ipolecc nTalla S308 MOXHO MCKIIOUUTE.

[0110] Ha sTare 5310, Korga BHIXOIIHOE 3HaueHue
TeMIlepaTypPHOT'O OaTuMka 160 HaxOOUTCHA B BHIIEOIMCAHHOM IMalla3OoHe,
IepBEM KOHTpoJuiep 50 HauMHaeT »OMAarHOCTUKY M3HOCa MCTOUHMKa 10
muTanuga (Tan S320). Ha o¢omr. 9, B KadvecTBe IIpMMepa OMarHOCTUKMU
M3HOCa MCTOUHMKa 10 [OMTaHUA MCIOJBE3YEeTCSa TeXHUMUeCKOoe COCTOAHUE
(SOH) . IMarHOCTMKa M3HOCAa MCTOuUHMKa 10 IMTaHmMdg 4gBJIgeTCcS TakoH,
KakK OoIMcaHO Ha »Tanax S110 m S120.

[0111] IlepBeM KOHTpOJJIep L0 onpenesifeT, PaBHO MM OOJiblle JIU

IIOJIYyUeHHOE WMJIM OlleHeHHOe SOH, dueM OpedBRapMTEJILHO 3alaHHBM I[IOPOT
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(prTam S322). Korma mDoJydeHHOe WMIM oOlleHeHHoe SOH MeHbIIe, UeM
OpenBapuTeJIbHO 3alaHHBEM I[I0pOoT, IIepBHM KOoHTpoJuiep 50 omnopenesser,
YyTO MCTOUHMK 10 OMTaHMSa M3HOCUMIICS (»Tamn S324). B maHHOM cCJydae,
IIepBEM KOHTpoJUlep L0 mHOpekpamaeT 3apsalKy MCTOUYHMKa 10 OMTaHUA U
coxpaHsgeT MHOOpMAaLMI O TOM, UYTO MCTOUHMK 10 OMTaHMUSA M3HOCWUJIICS, B
namMaTmM (sTanel S326 m S328) . Bapdnka MCTOUYHMKa 10 OMTaHUA MOXET
IpeKpamaTbCa, HalpuMep, Pa3MHKaHMEM BTOPOTO IepekjmouaTesda 174.
Kpome ToOTO, TMepBHM KOHTpoJuiep 50 MOXeT M3BemaTh I[I0JILE30BATENS O
TOM, UYTO BO3HMKJIIO aHOMaJIbHOE COCTOSHME MCTOUHMKa 10 OuTaHudg, IpU
nocpencTee 0OJioka 40 UBBelleHUS.

[0112] Korma noJIydeHHOe WJIM oOlleHeHHoe SOH paBHO wmiaM OoOJIbIle,
yeM IIpeIBapUTeJIbHO 3BalaHHHM IIOpOoI, TO BHIIOJHSAETCHS olpenejieHue,
UTO MCTOUHMK 10 @nOMTaHMA He M3HOCWJIICSA, W I[pPOILEecC IepexXoIuT Ha
sTan S314. Ha sTane S310, koI'a BEXOIOHOE 3HAUEHME TeMIIEpPaTypPHOTO
natuvka 160 He HaxXoOIMTCHA B BHIMEOIMCAHHOM IMallaloHe, IIepPBHM
kKoHTpoJuiep 50 He IOIMarHOCTHMpPpYeT M3HOCa MCTOUHMKa 10 nOmMTaHusa, U
IpollecC IHepexoauT K sTany S314. Ha srame S314, [NepBHM KOHTPOJIJIEP
50 omnpenendeT, 3aBeplleHa JM 3apgddKa  MCTOYHUKa 10 [OuMTaHuA.
BaBepllieHMe  3apAO0KM  MOXeT OIPemelIATLCA I[IOCPEeOCTBOM  KOHTPOJIA
BeJIMUMHEL 3apAOHOTO TOokKa M TOoMy I[HoHmoOHOoe. Ilpum omopenejieHUM, dYTO
3apdanka  ucTouHMKa 10 nOMTaHua 3aBeplleHa, I[IepBEM KOHTpoJuiep 50
MOXET Pa30MKHYTbL BTOPOM Ieperjwouaresb 174, UToOH OPEeKpPaTUThb
3apAanky (sTan S316).

[0113] Ilpm ompenejeHMM, UTO 3apalka MCTouHMKa 10 OMTaHMa He
3aBepleHa, IepBEM KoOHTpoJiep 50 mnpomojrkaeT 32apaOKy UM CHOBa
IoJiydyaeT BHXOIOHOE 3HaUeHMe TeMIIepaTypPHHM nmatumk 160 (sTamn S308).
3aTeM  IIepPBHM KOHTPOJIJIED 50 BHIIOJIHAET OIMaTHOCTUKY  M3HOCA
ucrTouHrMka 10 [OMTaHMA B COOTBETCTBUMM C BHXOIHBEIM 3HaUeHUMEM
TeMIlepaTypPHOT'O OaTuuka 160 (srTanel S320-S328). Kak oIIMcaHO BHIIE,
IIepPBHM KOHTpoJUIep 50 OpellouTUTEeJIbHO IIOBTOPSEeT  OIMalHOCTUKY
M3HOCa MCToOuHMKa 10 OMTaHMg B COOTBETCTBUMM C TeMIepaTypoun
VMCTOYHMKa nuTaHusa 10, [IOKa He 3aBepllaeTcsda 3apgamOka. Kornoa
pPes3yJLTaToM omnpenejyieHU A Ha sTane 5314 ABJIAETCSA Hem
(oTpULaATeJbHEM oTBeT), o5Tans S308-5S322 MOTYT BHIIOJHATLCS TOJIBKO
OOVH pa3 B OIHOW IMOCJIeIOBaTE&JILHOCTM IIyTeM IIOBTOpeHUA »Tama S314.
B IOmpyroM HOpuMepe, KoI'la pe3yJibTaToOM OlpelelieHrsa Ha »STalle 314
apaseTca HeT (oTpullaTeJIbHHM OTBeT), IIPOLEecc MOXeT BepHYThLCS Ha
sTan S302, 4YToOE CHOBa OIPEeNeNISThb, MMeeT JIM MCTOUYHMK 10 nmMTaHudg
aHOMAaJIbHYK TeMIIepaTypy .

[0114] (Inama3oH M3MeHEeHN A 3HAUEHWS, COOTBETCTBYKIIETO
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TeMIepaType OJ4 KaxOoor GyHKLIMUN)

B3amMMoOCBA3b MexIay Kaxmon byHKLIMEN, OTHOCAMeNC S K
YIOpPaBJIeHMID, ¥ TeMIepaTypoy MCTouHMKa 10 nuTaHua OyImeT OoIMcaH
HMXXe CO CCHUJIKOM Ha ¢ur. 10.

[0115] Kak omoMcaHO BHIIE, IIEPBHM KOHTpoJiep 50 BKJKUYaAeT B
cebda BTaln  BHIIOJHEeHMS OoOHOM wuiau  0BoJiee  QyHKUUM  yIIPaBJIeHUS
ncTouHMKoM 10 mnOMTaHMA, KOT'da BHXOIDHOE 3HaueHMe TeMIepaTypPHOTO
naTurka 160 HaxoIMTcd B IIepBOM IMAalal30He, MMeKleM, II0 MeHbIeN
Mepe, OIMH M3 BepxXHero Ipelejla M HWKHeIro Ipenejla. B OTaHHOM
ciydae, onOHa wiIu 0oJiee OYHKUMM yHOpaBJeHUS UCTOUHMKOM 10 IIMTaHUSI
BRJIIOUaeT B cebs, 10 MeHbllel Mepe, OOHY M3 pPaspadkM, 3apadku U
OIMAaTHOCTUMKM M3HOCAa MCTOUHMKAa 10 NMUTaHUA.

[0116] Ha sTanax S104 m S106 Ha our. 8, HaIpuUMep, IIepPBHU
KoHTpoJulep 50 nomaeT (paszpsxaeT) DHepI'MIO B Harpys3ky 121R us
ucTouHrMka 10 [OMTaHMsAa, KOI'Ia BHEHXOIOHOE 3HAUYEHMEe TEeMIepaTypHOTO
natumka 160 HaxoOMTCS B IIepBOM OMalna330He. I[IOCKOJIBKY OCTaTOYHAasd
EMKOCTE MCTOUHMKa 10 NOMTaHMA CHMXKaeTCHd I[IpM pas3pdalke, paspsalka
ABJfAeTCa OYHKUMEM YIpaBJIeHMS MCTOUHMKOM 10 IMTaHMA.

[0117] Ha osTamax S304 m S306 Ha our. 9, TIMepBHM KOHTPOJJIEP
50 IOONOJIHUTEJIEHO BHIIOJHAET OHCTPYKR 3apAalKy MCTOUHMKa 10 nmuTaHus,
KOT'Ia BEXOIOHOE 3HaAUEHMe TeMIepaTypHOT'O OaTuuka 160 HaxomuTcd B
IpyTOM I[IepBOM IMalazoHe. Ha sranax S504 m S506 Ha ¢ur. 9, HepBHU
KOHTpoJuiep 50 BHIOJHSAET HOPMAaJIbHYIRD 3apaOKy MCcTouHMKa 10 mouTaHu4g,
KOT'Ia BHXOOHOE 3HaUeHMEe TeMIIepaTypPHOTO OaTuuka 160 HaxXoOMTCAI B
OPpYT'OM IIepBOM OuallazoHe. IIOCKOJIBKY OCTaTOUHasd eMKOCTb MCTOUHMKKA
10 muTaHMug YBeJUMUMBAETCS BCJENCTBMe OLBICTPOM 3apAaOKM MM 3apaIOKM,
TO OHCTpasd 3apgika  WIKM 3apalka ABJgeTcs  (YHKUMEeM YIpaBJIeHUS
MCTOUHMKOM 10 mIMTaHUSA.

[0118] Ha »Tanax S110 m S120 Ha ¢ur. 8 m nsTanax S310 m S320
Ha  Qur. 9, IIePBHM  KOHTPOJLJIEP 50 [OONOJIHUTEJIBHO  BHIIOJIHAET
OIMAaTHOCTUKY WM3HOCAa MCTOUHMKa 10 IMTaHMA, KOoT'Ia BHXOIHOEe 3HaueHUe
TeMIIepaTypHOTO »aTuMka 160 HaxoIMTCA B OOINOJHUTEJBEHOM OPpYyI'OM
[IEPBOM IMalas30He. I[IOCKOJBKY VYIPaBJIeHMEe MCTOUHMKOM 10 m[OMTaHUA
M3MEHSAeTCHd B 3aBUCHUMOCTM OT pe3yJbTaTa IMaTlHOCTUMKM WM3HOCAa, TO
IVarTHOCTUKA WM3HOCAa fABJdgeTcsa OQyHKUMeM yhOpaBJIeHMsS McTouHMKOM 10
IMTaHWA .

[0119] B nmaHHOM cCJydae, pabouad TeMmlepaTypa MCToOuHMKa 10
OUTaHusga OOBUHO YyCTaHaBJIMBaeTcd. Takou pabouui »Ouama330H MOXeT
OBITH pabouen TeMIepaTypon (Hanpumep, ouarasoH obecrieueHmd

praBJ’[eHMH) 7 ROTOpad YCTaHaBJIMBaeTCA 3apaHee OJIA MCTOUHIMKAa
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NIUTaHUSg (U3OeJIMsa) M3TOTOBUTEJIEM MCTOUHMKA [IUTAaHUA.

[0120] Kpowme TOT'O, TaxKoM MCTOUHUK 10 NnMTaHu4g, Kak
AKKYMyJIATOPHY OaTapen, XeJjaTeJIbHO MCIOJbL30BaThk B TeMIIepaTyPHOM
ouarasoHe, B KOTOPOM MCTOUHMK 10 [OMTaHMUA [OpeloxXpaHseTcsa o7
M3HOCa, B UYaCTHOCTH, B TeMIepaTypHOM IMalla3oHe, B KOTOPOM
MCTOUHMK [IMTaHMA M3HallMBaeTCHd TOJIBKO I[IOL BJIMAHMEeM dakKTopa,
KOTOPHEM  ABJIAeTCA TaKuM  Xe, Kak ¥ HoOpMaJibHasg TeMllepaTypa.
HanpuMmep, ucCTOUHMK 10 OIMTaHMUA MMeeT He TOJIbKO M3HOC (HOPMAJILHLIM
M3HOC) , BLISLIBAEMEI  HOPMAJILHBEIMU  YCJIOBUSAMM, HO TakXe  M3HOC
(cieundrUuecKkUy M3BHOC), BHEBBAHHBIM YCJIOBUAMU  (YCJIOBUAMMU HUBKUX
TeMIIepaTyp WM BECOKMX TeMIepaTyp), OTJUUAKMMMMCSI OT HOPMAaJlbHEX
ycioBuii. COOTBETCTBEHHO, MCTOUHMK 10 [OMTaHMA [OPeOIoUTUTEeJILHO
VICIIOJIE3YEeTCH B  YCJIOBUMAX, KOTOPHE He BHI3HBAKT YIIOMSHYTOTO
CneunMdrUUecKoT'0 M3HOCa. IIpUMMeps CHellMdrMuecKOoT'0 M3HOCAa BKJIKYAKT B
cebsa BJIeKTpoOCaxIeHMe, KOTopoe MOXeT IIPOMCXOIUTL IIpM HUBKOU
TeMIlepaType, U M3MeHeHMe BHYTPEeHHUX OMBUUEeCKMX CBOMCTB MCTOUHMKA
OMTaHug, KOTOopoe MOXeT IMIPOUMCXOOMTL IIPM BHCOKOM TeMIepaType.
IlonpoBHee cHeuMIUUECKMM M3HOC ONMCAaH HIMXE.

[0121] BoJysiee TOTO, Kaxlad BHIEONIMCaHHad OQYHKUMA YIIPaBJIEeHUS
MCTOUHMKOM 10 NIUTaHUS  MOXeT  MMEThH TeMIepaTypPHHEM  OMalasz3oH
BO3MOXHOT'O BHIIOJIHEHUA QYHKLIUNA .

[0122] Mcxonmsa M3 BHIIEM3JIOKEHHOTO, TeMIlepaTypHHE IMalla3OHH,
yCTaHOBJIeHHEe Ha o»sTamnax S104, S110, S304, S310 m S504, OOBUHO
HasHavalnTCad Ha OCHOBaHMM IOMalazoHa (BTOpOTO IMalasoHa), KOTOPHM
ABJIAETCS OMalla30HOM 3HAUeHMd, COOTBETCTBYKIEI'O TeMllepaType, IIpH
KOTOpOM M3HOC MCTOUHMKKA OIMTaHMA COepXrBaeTCH, OMarnas30HOM
3HaUeHMI, COOTBETCTBYHIEIO TeMIlepaType (TemIeparType, IIPUM KOTOPOM
He IIPOMCXOIUT CIelrdrMuecKoI'o M3HOCAa), IOPpM KOoTopoM wucTouHMk 10
NIMTaHKUS M3HallMBaeTCsa  TOJIBKO IIoO  BJMAHMEM  QakKTopa, KOTOPHM
ABJIAeTCAd TOYHO TakuM Xe, KkKakK WM HopMaJlbHad TeMIepaTypa, WK
OMarasoHOM, COOTBETCTBYKIIMM pabouei TeMIIepaType MCTOUHMKA
ouTaHusga. Tako¥ BTOPOM IMallasOoH, TeopeTUMUecKM, MOXHO Ha3HauaThb Ha
OCHOBAHUM MCTHMHHOM TeMIepaTypH IIPpM 3HaUeHUM, COOTBETCTRBYIIIEM
TeMIIepaType MCTOUHMKA NIUTaHUS 10, KoT'oa OTIPEeNeJIalnTCA TUII
UCcTOUHMKa 10 OMTaHMA M THUII HoOJexallel BEHEIIOJHeHMO (QYyHKLIWN.

[0123] OpHako, B BapuaHTe OCYHMECTBJIEHUS BepxXHUM MOpenedl
(IepBE BEPXHUM HOpenetl) WM HWKHUM Opelell (MIepBHM HWXHUM Opene)
TeMIIepaTypHOT'O IOMalriasoHa (IIepBOI'0 Oualla3oHa), YCTaHOBJEHHOTO Ha
sTanax S104, S110, S304, S310 m S504 wmMeeT 3HaUueHMe MeHbIle MJIM

BoJiblle, UYeM BepXHUM Opelell (BTOPOM BEepXHUNM INOpelel) WIM HWKHUM
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npene (BTOPOM  HWXHUM  [Opelel) BTOPOT'O  Oualla30Ha, KOTOPHM
ABJIAETCA OMalla30OHOM 3HauUeHMsa, COOTBeTCTBYKIEI'O TeMllepaType, IIpU
KOTOpOM’ M3HOC MUCTOUHNKA INTaHmAa COepXnBaeTCHd, orarna3oHOM
3HaueHMA, COOTBETCTBYKIEI'O TeMIepaType, IIPU KOTOPOM MCTOUYHMK 10
NIMUTaHUA  M3HallMBaeTCda  TOJIBKO I[IOL  BJIMAHMEeM  dakTopa, KOTOPHIM
ABJIAETCA TakKMM Xe, Kak M HOopMajlbHad TeMlepaTypa, WIM IMalla30HOM,
COOTBEeTCTBYIIUM pabouen TeMIleparype MCTOUHMKA OIMUTaHUAg. B
ONMCaHuM, TIePBHM OMallal30H oOlIpelesigseTcsd »OMalasz30oHOM, IoaJIexXallM
baxkTMUeCKOMYy CpPaBHEHMIO C BHEHXOIHEIM 3HadeHMeM HOaTuukKa B IIpolecce
yopaBjieHus. B maJibHeWmeM IO TeKCTY, BepxXHUNM MOpenej IIepBOT0
ovaria3oHa MOXeT Ha3HBAaTbLCH «IIEPBHEM BepXHUMM MIpenejioM», W HIYDKHUN
nopenej IIepBOTO  OMala30oHa MOXeT  Ha3HBATbCH  KIIEPBBM  HIMKHUM
openejioM». AHAJOTUUYHO, BepXHUNM IIpeles] BTOPOTO IMalla30Ha MOXEeT
Has3BBATBECHA «BTOPHM BepXHUMM IIPelesioM», ¥ HWKHUM TI[Ipenejl BTOPOTO
orarnasoHa «BTOPHM HWXKHYM IIpeIeJIOM.

[0124] PacxoxmeHre  MeXOYy  I[IEepBHM IOMalla30HOM ¥ BTOPEM
OMallas30HOM [IPenIoOUTUTEJIEHO OlpeleideTCsa BCJIeOCTBME pPacxXOXIeHUH
MeXIOy BHXONOHEIM 3HadYeHMeM TeMIepaTypPHOI'O IaTuMka 160 M MCTUHHEM
3HaUeHMeM TeMIlepaTypbl MCTOUHMKa 10 nourTaHudga. HanopuMmep, BEXOOHOE
3HaUeHMe TeMIepaTypHOI'O HmaTumka 160 MOXeT BKJKUYATL B Cceb4
ommobKy, OOYCJIOBJIEHHYK TOUYHOCTBI TeMIlepaTypHOI'o maTuuka 160.
[IpuMeps OWMOOK TeMIepaTypPHOI'O maTuMka 160 MOI'YT BKJKUATE B Cceb4d
OMOKY KO30PULIMEeHTa YCUJIEHMHA, OWMOKY CMElleHMAa U TIHUCTEPEe3UCHYIO
OomMOKY . IHaHHBE OMMOKM MOXHO IIOJIYYMTH DSKCIEPUMMEHTAJIBHO WM MOXHO
onmcaThb B JIUCTE TeXHUUECKUX YCJIOBUM I CcrieuudprKaLmUm
TeMIlepaTypPHOT'O OaTuuka 160.

[0125] Korma TeMIlepaTypPHEMN OaTumK 160 oBecrieueH B
[IOJIOXKEHUM, YHOaJIeHHOM OT MCTOYHMKAa 10 OMTaHMs, BEXOIHOE 3HaUYeHUE
TeMIlepaTypHOT'O HaTumka 160 MOXeT OTKIJIOHATBCS OT MCTHMHHOTIO
3HaUeHMd TeMIlepaType MCToOuHMka 10 OMTaHuA M3—-3a [IOTepb Telljla B
IPOMeXyTKe OT MCTOUHMKa 10 OMTaHudg OO TeMIepaTypHOI'O IaTduuka
160. BoJjiee TOTO, KoI'a BOJIM3M TeMllepaTypHOTO naTumka 160
CYMeCcTBYeT MCTOUHMK TelJa, OTIMYaKmMMCA OT MUCTouHMKa 10 mOuTaHusda,
BHIXOOHOE 3HaudeHMe TeMIepaTypHOI'O »OaTuMka 160 MOXeT OTKJIOHATLCS
OT MCTMHHOI'O 3HAaueHud TeMIlepaTypH MCTOUHMKa 10 OUTaHuUda M3—3a
BIIMAHKA Telljla OT MCTOUHMKA Tellja.

[0126] B BapMaHTe oCymecTBJIEHUS, B 3aBUCHMOCTHU oT
PacXOXOEeHNA MeXIOy BEXOIHEM 3HaueHMeM TeMIepaTypHOTI'o nartumka 160
M MCTUHHBEIM 3HadeHMEeM TeMIepaTypH MKCToOuHMKa 10 [OMTaHUA, I[IepPBHU

BEpPXHUM Ipenes] WM IIePBHM HWKHUM Opelel TeMIepaTypHOTO IMarnas3oHa
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(mepporo mMamnas3oOHa), YCTaHOBJEHHOT'O Ha sTamnax S104, S110, S304,
S310 m S504, mMoxeT OHITL YCTAHOBJIEH MeHblle MM O00Jiblle, UYeM BTOpPOU
BEepPXHUM IIpenesl MJIM BTOPOM HMXHMM OpeleJl BTOpPOTO IOManasoHa. Kak
ONMCAaHO BHIIE, IEePBHEM KOHTpoJiep 50 MOXeT BHIOJJHATE KaXIyio
byHKLIVM B IIOOXOOAMEM TeMIepaTypHOM orarnas3oHe IIOCPENCTBOM
onpenejieHMUsa, Ha OCHOBAaHUM PaCXOXIeHUSI MeXOy BEXOOHBM 3HaUeHUEM
TeMIlepaTypHOTO nOaTuuMka 160 ¥ MCTHMHHEIM 3HadeHMEM TeMIepaTypdl
UCTOUHMKa IIuTaHusg 10, He3aBUCHMMO OT TOTO, Kaxmas JM OQOYyHKLUS
MOXET BHIIOJIHATHLCH.

[0127] B @maHHOM cCJlyyae, BTOPOM BepxHUM TIIpenmejyl BTOPOTO
oramnas3oHa MOXeT OHTb YCTAaHOBJIEH C  MCIOJbL30BaHMEM BepPXHeTO
nopenejya pabouei TeMIIepaTypPh (pekoMeHIOyeTCs MCIIOJIL30BATh
TeMIIepaTypy, VYCTaHOBJIEHHYID M3ITOTOBUTEJIeM) MCTOUHMKAa 10 OuTaHusdg.
B kxauecTBe aJlbTEPHATUBE, BTOPOM BepPXHUN Opele]Jl BTOPOIO OMalla30oHa
MOXeT OIpenejIATLCSa TeMIepaTypoM, IOIpM KOoTopoM B MCTouHMKe 10
IUTaHUg OPOUCXOOUT M3MeHeHMe CTPYKTYPH MJIM CcoCTaBa »2JIeKTpola WM
SJIEKTPOJIMTAa. HalpuMep, BTOPOM BepXHUM INOpenell BTOPOTO IMalasoHa
MOXEeT OHTL 60°C. N3MeHeHMe CTPYKTYPH MM COCTaBa 3JIeKTpoma WM
SJIEKTPOJIMTa  ABJIAeTCA  IPMMEepOoM  BHIIEONMCAaHHOTO crieundrUUIecKroro
u3HoCca. Kpome TOTO, cCJjelyeT OTMETUTL, UTO BTOPOVM BepXHUM Ipenes
BTOPOTO OMalla30H He oTpaHMueHd 3HaueHueM 60°C, HO MOXeT OHTH
BHOpPaH B COOTBETCTBMM C TUIOM MCTOUHMKaA 10 HOMTaHMa M TOMY
nomoBHoe, IMpPenlouyTUTeNIbHO, W3 OuanasodHa oT 40°C mo 80°C,
npennouTuTesibHee, W3 OuamnasodHa oT 50°C pmo 70°C u eme Bojee
NpenrnouyTuTesJIbHO, M3 AaManasoHa oT 55°C mo 65°C.

[0128] [TepBEM BEepXHUMN nopene I[IepBOTO ouaras3oHa,
YCTAaHOBJIEHHOTO Ha »Tanax S104, S110, S304, S310 m S504 wumMmeerT
3HaueHre, OPedlouTUTeJIbHO, MeHblle, UYeM BTOPOM BepxXHUM Openel
BTOPOTO IManasoHa. TakuM oBpas3oM, Jaxe KoI'Dla BHXOOHOe 3HaueHUe
TeMIIepaTypHOTO JaTuMka 160 OTKJOHAEeTCS B HaOpaBJIeHUM ILJIOC WIKU
MUHYC OT MCTMHHOTO 3HaueHMA TeMIepaTyph MCcTouHMka 10 OuTaHudg,
IIepBHM KOHTpoJIep 50 MOXeT BHIIOJHATL BHIIEYIOMAHYTHE  OYHKIUU
TOJILKO B CJiydyae, KoI'Da MCTHMHHOe 3HaueHMe TeMIepPaTyph MCTOUHMKA
10 mMTaHMsa HaxXOIMUTCA BO BTOPOM OuanasoHe. Il02ToOMY, IIOCKOJLKY
M3HOC MCTOUHMKa 10 OIMTaHMAa CIepXrMBaeTCcsa IJaxe B cJydae, KorImda
BHIIIOJIHAITCSA BHIIEONMCAHHEE QYHKUMM, MCTOUHMK 10 OIMTaHMA MOXHO
MCIIOJIL30BATEL IIPOOOJIXMUTEJIbHOe BpeMsa, ©0es 3aMeHH HOBBM M3OeJIMeM,
1, CcJemoBaTeJIbHO, ofecrneuMBaeTCHd SKOHOMMUA SBJEKTPONUTAaHMUL.

[0129] PasHoCTe MeXOy BTOPHM BEpXHMM OIpemejioM BTOPOTO

OmallasoHa WM II€PBEIM BEPXHVMM IIpeleJIOM IIePpBOTI'O OMallasoHa MOXeT
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COCTaBJATE MPUOIM3UTEJIEHO OT 6°C mo 10°C. COOTBETCTBEHHO, II€PBHIA
BEPXHUI IpemeJl MOXeT OBTh, Halpumep, orT 50°C mo 54°C. B mnpumepe,
opencraBJIeHHOM Ha  our. 10, TIepBHM BepxXHUM TI[Ipenej I[IepBOTO
Iovaria30Ha MMeeT OIMHAKOBOe  3HaueHMe IOpu Jiobor M3  QyHKUUN
pa3spAnKM, 3BapdOKM M OMAaTHOCTHMKM M3HOCA MCTOUHMKA OUTaHUA. OTO
OOBACHAETCA TeM, UTO HeIOOolylleHMe M3MeHeHMA CTPYKTYPH MM CcocTaBa
BJIeKTpona WM DBJeKTPpoJiMTa B MCTOUuHMKe 10 OMTaHUA OIMHAKOBO
XKeJlaTeJIbHO B YCJIOBUAX BHCOKMX TeMIepaTyp NpU JOoM GYHKLNWMA.

[0130] TlepBHM BepxXHUM OpeneJ IIepBOTO IOMalla30Ha MOXeT OHTH
OTIMYUAKMMMCS TIPU  BHIOJHEHUM Kaxmo¥ OGyHKIUMM. [IOCKOJIBKY M3HOC
MCTOUHMKA I[IMTaHUA MHTEeHCHMBHee IIpU 3apsalKe, UYeM IIpM pas3pdnoke, TO
IIepBEM BEPXHUM MOpellesl IIepBOTO IOMalas3oHa, B KOTOPOM HOONyCcKaeTcCd
BHIIOJIHEHVE HOPMAJILHOM 3BapaOKM WJIM OHCTPOM 3apankKy, MOXeT OHThb
Hmke, uyeM 54°C. B [OpeOnouyTHUTESLHOM BapuaHTe, I[IePBHIM BEpPXHUM
Ipeneyl IIepBOT'O OMallaloHa, B KOTOPOM IHOOIYyCKaeTCA  BHIIOJIHEHUE
HOPMaJILHOM 3apAnKyM MM OBCTPONM 3apanku, MOXeT OHTL paBeH 39°C,
KOTZa BTOPOM BEPXHUM MHOpelell BTOPOTO IOMalazoHa YCTaHOBJIEH pPaBHBEM
45°C.

[0131] Pas3HOCTE MeXOy BTOPEM BepXHUM [IpPenNejioOM U II€PBHEM
BEPXHUM TIIpenejioM ABRJIAeTCH OOMHAKOBOM HOpM JoOow U3 QyHKUMWM,
[IOKas3aHHEX Ha oO¢mr. 10. B kauecTBe aJIbTEPHATMBE, Pa3HOCTL MeXIYy
BTOPHM BEepPXHMM [IPenejioM M IIePBHEM BepPXHUM [IPemejiIoM MOXeT OBTh

OIMHAKOBOM IpM, IO MeHbIlelM Mepe, IOBYX OQYHKUIMSX. Pa3HOCTL MexXIy

BTOPEIM BEPXHVM IIpeneJioM u II€ePBEIM BEPXHVM IIpeneJIoM
IIpeOIiouYTrUTEJIBEHO oInpenejideTCcAd B 3aBUCHMOCTN oT PasHOCTH’
(MaxkCcrMaJIbHOTO SHaUeHNA paSHOCTM) MeXnoy BEIXO IHBEIM SHadeHNeM

TeMIepaTypHOTO mHaTuMka 160 ¥ MCTMHHBEIM 3HaUYeHMEeM TeMIepaTypPH
ncrTouHrka 10 nomTaHma. VMCcxomd M3 BHIEM3JIOKEHHOTO, Pas3HOCTb MexXIOy
BTOPBEM BEPXHUM npenejoMm u [IePBHEM BEepPXHUM npenejioMm
IPenrIouYTUTeJIEHO ABJIAETCH OIOVHAKOBOW  IIpU BHIIOJIHEHUU Kaxmgon
OYHKLIUNA .

[0132] KpomMe TOT'O, IIEePBHM HMXHUNM IOIpeneJl IIepBOI'O OualnasoHa,
YCTaHOBJIEHHOTO Ha »Tanax S104, S110, S304, S310 m S504 wumMmeerT
3HaueHMe, TIPEeOlNoUTUTEJIEHO, ©OOJblle, UYeM BTOPOM HWKHUM Openedl.
CllenoBaTeJIbHO, Oaxe KoI'la BEXOIOHOEe  3HadeHMe  TeMIepaTypHOI'O
naTurMka 160 OTKJIOHAeTCHd OT MCTMHHOI'O 3HAYeHMA  TeMllepaTypH
nCcTouHMKa 10 [OMTaHMsa, [OepBHM KOHTpoJiep 50 MOXeT BHIIOJIHATH
BHIIEOIIMCAHHEE OYHKUMM TOJIBKO B CJjlydae, KoI'la MCTMHHOEe 3HaueHUe
TeMllepaTyphl MCcTOuHMKa 10 OMTaHMA HaAXOOUTCHA BO BTOPOM IOMalla30HEe.

[JosTOMYy, IIOCKOJIBKY M3HOC MCTOUHMKA 10 nmuraHuUsa COepXmMBaeTCA Oaxe
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B CJydae, KOTIIa BHIEONMCAaHHHE OQYVHKIWM BEHEIIOJHATCH, MCTOUHMK 10
OMTaHMUS MOXHO MCIIOJBL30BAThL IJMUTEeJIbHOe BpeMsa ©0e3 3aMeHH HOBHM
n3nesyimeM, u, CJIenoBaTEJIBHO, obecrneunBaeTCcs SKOHOMM I
BJIEKTPONUTAaHUA .

[0133] B mpumepe, OpelcTabBjieHHOM Ha o¢ur. 10, OepBHI HWKHUN
npeneJsl IepBOTO OManasoHa pal3jiMyaeTcsa OJS Kaxoor QyHKUIUM U3
pa3pAaAnkKu, 3BapgaOKM WM IOUMAarHOCTMKM M3HOCA MCTOUHMKA IIMTaHUA.
TakuM o0pasoM, IIepPBHM IMala30H, CJyXal¥ CpPpaBHUTEJbHOM 06a30M OJId
onpeneJyieHMS TIIPM  BHIIOJHEHUM Kaxinoy OYHKUMM, pas3jiMuaeTcs IOJA
Kaxgor QyHKUIMM. TakuMm oBpas30oM, IePBHM KOHTpoJulep 50 MoxeT
onpeneJiaTh, BHIIOJHATL JM WMIM HeT KaxIyio O(VHKIMIO B OITHMMAaJbLHOM
COCTOSAHUM IJIS KaXOoM QYHKIIUMA.

[0134] [HOua OJyHKUMM pas3paOkyM M 3apdOKM MCTOUYHMKA OUTaHUA,
BTOPOV HWXHUNM TIIpenejl BTOPOToc IOMala3loHa MOXeT YCTAaHOBUTL C
VCIIOJIL30BaHMEM HIMKHET O openejya pabouen TeMIIepaTypPH
(pexkoMeHOyeTCH VCIIOJIL30BAThH TeMIepaTypy, YKasaHHY
M3TOTOBUTEJIEM) MCTOUHMKA 10 IMTaHUA.

[0135] B KauecTBe aJIb TEPHATHUBH, BTOPOV  HWXHUM IOpeled
BTOPOTO  OMarasoHa  MOXHO  YCTaHOBUTH, 0Jis OYHKIMM  pa3pAalKu
MCTOUHMKAa MMTaHMa, C MCIOJb30BaHMEeM TeMIepaTypH, IIPUM KOTOpOoMu
BHYTPpeHHee COIPOTHUBJIEHME MOXEeT CTaThb UYpPe3MepHEIM B pes3yJbTaTre
KpUCTaJIM3aluy SJEeKTpoJiMTa. B IaHHOM cCJydyae, HalpuMep, BTOpOM
HKHWM TIpenell BTOPOTO OMarnasoHa MoXeT OuTe —10°C.

[0136] [Oia OOYHKUMM 3apsaOKM MCTOUHMKA OIUTAaHMSA, BTOPOM HMXHUMN
openej BTOPOTO OMala30oHa MOXHO YCTAaHOBMTB C  MCIOJIbB30BAaHMEM
TeMIIepaTypPH, IpM KOTOPOW MaTepual IIOJOXKUTEJILHOTO BJIeKTpola,
HaopuMep, JUTUM, MOXeT ocCaXIaThbCs Ha IIOBEPXHOCTH OTPMLATEJILHOTO
SJIEKTPOIOa IIyTeM SJIeKTPpOoOoCaxIeHMs. B ODaHHOM cJyuae, Hamnopumep, the
BTOPOM HIWXHUIM HOpefesl BTOPOIO OMalas3oHa MoxeT OmTb 0°C. B
YacTHOCTHM, BJEeKTPpooCcaxIeHVe, OUeBMIHO, IOJIKHO IMIPOUCXOIOMTL, KOI'Ia
VMCTOUHMK IMIMTaHUA BapskxaeTcsa. ClledoBaTeJIbHO, BTOPOM HMXHUM Ipenel
BTOPOTO IOMala3oHa IMIPpellodyTUTesIbHO paBed 0°C mid OYVHKUMUM 3apAnKy,
B OCOOEHHOCTH.

[0137] IIpu BHMIOJHEHMM OQYHKUUM HOPMAJILHOM 3apiaIOKM MCTOUHMKA
NIUTaHuLg, a®CcoJIoTHOEe  3HaUeHMe  PAa3HOCTM MeXOy BTOPHM  HVXHMM
openejioM BTOPOTO OMala3oHa M IIepPBHM HMXHMM IIpedeJioM IIepBOTO
IMarnasoHa MOXeT COCTaBJIAThL, OIPUOIM3UTEJILHO, oT 6°C mo 10°C. To
ecTh, IepBHM HMXHUM TIIpelesl I[IepBOT0O OMalasoHa MoOXeT  OHTh,
HalpuMmep, or 6°C mo 10°C miIg OQYHKUMM HOPMaJIbHOM  3apA0Ku

VMCTOUHMKa IIMTaHMA.
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[0138] g OQyHKUMM IMATHOCTMKM M3HOCA MCTOUHMKa OIMTaHULg,
BTOPOMU HYDKHUN npene BTOPOTO orarnasoHa onpenejygeTcsa
TeMNepaTypPHEM IOMAala30HOM, B KOTOPOM OVHKIMSA IMAarHOCTMKM M3HOCA
VMCTOUHMKA IIUTaHUA SABJAETCHA BHIIOJHMMOM. B WacTHOCTHM, KakK OIMCAaHO
BHIIE, M3HOC MCTOUHMKA [OIMUTAHMA IMATHOCTUPYETCS C MCIOJIL30BaHNeEM
BeJIMUMHLEL, HaopuMmep, SOH. B @»maHHOM cCJydyae, BHYTPEHHUN WMIeOaHC
MCTOUHMKA IMIMTaHMSA MOXeT BJMATHL Ha OleHKY TakoM BeJIMUMHE, Kak
SOH. Korma TeMIlepaTypa MCTOUHMKA 10 nMTaHmg CHIWXaeTCHd,
BHYTPEHHUMN VIMIIeIaHC BO3pacTaeT, u, cJlengoBaTeJILHO, TaKymo
BeJIMUuMHy, Kak SOH, Bpsad JM MOXHO TOUHO OLEHUTL IIPpM HUBKOM
TeMIlepartype. lMCcxoOsa M3 BHIMEMB3JIOXEHHOTO, BTOPOW HWKHMM Openetl
BTOPOTO IOMala3oHa MOXHO YCTAaHOBMTL paBHEM 15°C, HaopuMmep, OJId
OYHKIMM  OMaTHOCTUKM  MB3HOCA MCTOUHMKAa IIMUMTAHUA. Oia  QYHKUUU
OIVaTHOCTUKY M3HOCA MCTOUHMKA TNUTAHMA, IIePBHEM HWKHMM Opeledl
[IEepBOTO IOMalla3oHa MOXHO TakKke aHaJloTMUHO YCTAHOBMTL PabBHEM 15°C.

[0139] Ilpm Bapdanke wmucTouHMkKa 10 OMTaHMA, B YaCTHOCTM, IJIA
OYHKIMM HOPMaJIbHOM 3apfalkM, 3HaK pasHOCTM MexXxIy BTOPHM BepXHUM
openejioM UM IIepBHM BEpPXHUMM IIpeneJioM IPedlouTUTEeJIbHO OTJIMYaeTCsa OT
3HakKa pPa3HOCTM MeXIy BTOPBEIM HMWXHMM I[IpedeJIoOM ¥ IIepPBHM HIKHUM
npenejomM. To ecThb, KOI'Ia BTOPOM BEepXHUNM Opelesl MMeeT 3HaueHU e
BoJiblle, UYeM IIePBHM BepXHUNM Opelell, BTOPOM HWKHUNM OIpelesl MMeeT
3HaueHKe MeHblle, uYeM IIePBHEM HWKHUM Openesl. M HaobopoT, KoTIa
BTOPOM BepXHUNM IIpelesl MMeeT 3HaueHMe MeHbIle, UYeM IIePBHM BepxXHUM
npenejl, BTOPOM HWKHMNM IIpeleJ MMeeT 3HaueHre OOJIblle, UYeM IIepPBHM
HXHUM — Opene. B HauboJiee IIPEeOIouTUTEJSILHOM cJydae, BTOPOM
BEePXHUM Tpenesyl MMeeT 3HaueHMe OoJIiblle, UeM IIePBHY BepPXHUM Openel,
¥ BTOPOV HWXHUN INpenesyl MMeeT 3HaueHMe MeHbIle, uYeM IIePBHM HVKHUM
npene. TaxuM oBbpaz3oM, oaxe KoTma BHIXOIHOE 3HaUeHHue
TeMIIepaTypHOTO ImaTuuka 160 oOTKJIOHAETCS B OOOMX HalpaBJIEHUAX ILJIIOC
M MMHYC OT MCTMHHOTO 3HauUeHUI TeMIepaTyph MCTOUHMKa 10 nuTaHus,
IIepPBHM KOHTpoJJIep 50 MOXeT 3BapsaXaTh MCTOUHMK 10 OMTaHMS TOJBLKO B
ciydae, KoIIga MCTHMHHOEe 3HaueHMe TeMIepaTyph MCcTOUuHMKa 10 OuTaHudg
HaxoOUTCHd BO BTOPOM IMalnaszoHe. CJeldoBaTeJIbHO, IIOCKOJIbBKY WM3HOC
VUCTOUHUKA 10 OIUTaHUg coepxuBaeTcs oaxe B ciaydae, KoT'oa
BHIMEYTIOMAHYTaga OYHKIMSA BEHEIIOJHASTCH, MCTOUHMK 10 OMTaHMA MOXHO
VCIIOJIE30BATE IIPOINOJIKMTEJIbHOE BpeMs, O6e3 3aMeHH HOBBM WM3NeJIMEM,
M, CJIeOoBaTeJIbHO, ofecrneumMBaeTCHd SKOHOMMUSA 3JIEKTPONIMTAaHUA.

[0140] I[lo MeHBIIEM Mepe, OOHO ™3 abCoJIIOTHOT'O 3HaUeHMSd
Pa3HOCTHM MEeXOY BTOPBEIM BEPXHMM IIpeleJIOM U IEepPBHM BEepPXHUM IIpelelloM

1 abCOJIIOTHOT'O 3HaAUeHUI PasHOCTM MeXOy BTOPEIM HMXHMM IIpeleJIOM W
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[IEPBHM HWXHUM I[IPENEJIOM, IIPedlNOUTUTEJIEHO, pPaBHO WM OOJIblle, UeM
MaKCHMaJIbHOe 3HaueHMe OmMOKM BEXOIDHOTO 2HaUeHMSI OTHOCUTEJILHO
BXOIOHOTO 3HAaUeHUdA TeMIepaTypHOT'O maTumka 160.

[0141] B ©OoJjiee NOPennIouTHUTEJILHOM CJiydae, IO MeHBIEW Mepe,
OOHO U3 abCOoJIOTHOTO 3HAaUeHUA Pa3HOCTM MeXOYy BTOPHM BEpPXHUM
IpenejioM W IIePBEIM BepPXHMM IOpelelJioM M abCOJIOTHOT'O 3HAaUeHUdA
PasHOCTU MeXIOy BTOPEM HIWKHMM IIpemesjiOM M IIePBBEIM HIWKHVM I[IpelelioM
paBHO waIM  OoJiblle, yeM abCoJIoTHOe  3BHaueHMe Pa3HOCTU MexDoy
BHIXOIOHBEIM 3HaUeHMEM TeMIepaTypHOTo mOaTuMka 160, He coIepXaluMm
OmMOKM, u 3HaUYEeHMEM, COOTBETCTRYIINM VICTVMHHOMY 3HaAUEeHUIO
TeMIIepaTypPE MCTOUHMKAa 10 NMTaHUA.

[0142] Korma MCTOUHMK 10 IMTaAaHMSA M TeMIepaTypPHEM OaTumk 160
OTHOeJleHH IOpyIr OT InIpyTra, I[I0 MeHblleM Mepe, OOHO U3 abCOoJIOTHOTO
3HAUEHMA Pa3HOCTM MEXIYy BTOPHM BePXHMM IIPele]JIOM U IIePBEM BEPXHUM
npenejioM ¥ abCOJIOTHOTC 3HAUYEHMSA Pa3HOCTM MeXOy BTOPHM HWKHMM
IpenejioM M IIePBHM HMXHMM IIPEeNelloM PaBHO MM OoJiblle, UYeM BeJIMYMHa
M3MeHeHUsd, COOTBETCTRBYKIETO M'3MeHeHUD TeMIIepaTypPH (morepe
TerJa), IIokKa TeMIepaTypa WMCToOuHMKa 10 [OMTaHMA He IepelaeTcd B
TeMNepaTypPHHM OaTuuk 160 MIM DJIeKTPOHHHM KOMIIOHEHT, B KOTOPHM
BCTPOEH TeMIepaTypPHEN OaTumK 160. CooTBEeTCTBEHHO, [IEePBHEMU
KOHTpoJuiep 50 MOXeT HamjexalyM o0pa30M YUUTHBATE PAa3HOCTb MEXIY
BEIXOIOHEIM  3HaYeHMEM  TeMIepaTypHOI'O OaTumkKa 160 U  MCTUHHBEM
3HaAUEeHMEM TeMIlepaTypPH MCTOUHHKA 10 IMTaHusLg, 0Dy CJIOBJIEHHYIO
IoTepey Temja.

[0143] B O©OoJiee TMNOpedlouTUTEJILHOM CJiydae, IO MeHbIeW Mepe,
OoOoHO M3 abCOoJITHOTO 3HAaUeHMS Pa3HOCTM MeXOy BTOPHM BEpPXHUM
openejioM ¥ TIIePBBEIM BepXHMM I[OpeleJioM M abOCOJIOTHOTO 3HAUeHUA
PasHOCTM MexXIy BTOPHEM HIKHMM I[IpenesjioM M IIePBBM HIMKHMM IIpelelJIOM

PaBHO WMJIIM OoJibllle, UYeM 3HaueHUe, IOJIYUeHHOe noOaRJIEHMEM BeJIMUMHE

VISMeHeHNVA, COOTBeTCTBYKIIEI'O VISMeHeHNI TeMIIepPaTyPErI (HOTepe
Teﬂﬂa), IIOKa TeMIliepaTypa MWMCTOYHMKA 10 mmTaHMA He IlepenaeTC4d B
TeMHepaTypHHﬁ TaTuMK 160 JIn SHeKTpOHHHﬁ KOMIIOHEHT, MJIin
aBCcoJIITHOTO SHaUeHNA PasHOCTHU MeXnOy BEIXO IHBEIM SHaUeHMeEM

TeMllepaTypHOT'O TaTumka 160, He comepxXallM OWMOKM, W 3Ha4YeHUEM,
COOTBETCTBYKIVM MCTUHHOMY 3HAUYEHMK TeMIlepaTypH MCTOYHMKA 10
INTaHug, K MaKCHMaJIbLHOMY 3HaUeHMK OWMOKM BHXOOHOI'O 3HAYEeHMA IIO
OTHOWEHNMI K BXOOHOMY 3HAUEHMK »OaTuMKa TeMIepaTypHOT'O HOaTuuKa
160. TaxuMm oO6pas30M, IIepPBHM KOHTpoJJiep 50 MOXeT YUMTHRATH Kak
Pa3HOCTE MeXOYy BHXONHEIM 3SHaUeHMEM TeMIepaTypHOT'O naTumka 160 u

VMCTVIHHEIM SHaUeHNeEM TeMIIepaTy PRI MCTOUHIMKa 10 IIMTaHMA,
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0OYCJIOBJIEHHYD BHIIEONMCAHHOM TIIOTepeM TelJja, TakK ¥ OTJMUUMe OT
MCTUHHOTO 3HaueHusa, OOYCJIOBJIEHHOEe OMMOKOM TeMIepaTypHOTO HOaTuuKa
160.

[0144] B mnpuMepe, OpencTaBJeHHOM Ha ¢ur. 10, [IepBHM HWXHUN
IpeXell IepBOTO IOMalla30oHa paBeH BTOPOMYy HMXHEMY IIpenejly BTOPOTO
Iouanasz3oHa MOJsa OyHKUUM pas3panky, OBCTPpOM 3apiaOKM U OMAaTHOCTUKU
M3HOCAa MCTOUHMKA IUTaHuA. B KauecTBe aJilbTepHaTMBH, KakK [IpK
HOPMaJILHOM 3apsAalKe, I[IepBHM HWXHUNM Openes IepBOTO OMalasoHa MOXeT
BrITE  OoJIbIIe BTOPOTO HMXHETO MOpenejla BTOPOTO IOIManaszoH OoJsa, o
MeHbIIe Mepe, OIOHOM U3 OQYyHKUUMM paspankyu, OHCTPOM 3apsalku U
IMaTHOCTHKM M3HOCA MCTOUHMKA NUTaHMA. B »OaHHOM CJiydae, pPasHOCThb
MeXIYy BTOPHM HIWKHVM [OpPeneJioM UM IePBHM HWKHMM IPeneJioOM MOXeT OHTH
OOVMHaKOBOW IJis, IO MeHbIeM Mepe, IOBYX OYHKUMM W3 pa3panku,
HOPMaJILHOM  3apsAalkH, OHICTPOM  3apAIKM UM OMAaTHOCTHMKM  M3HOCAa
WMCTOUHMKA [UTaHUA M, IOPedlouTUTeJIbHee, IJIA Bcex oyHKuuM. Korma
abCoJIIOTHOe 3HaueHMe Pa3HOCTM MeXOy I[epBEM HWKHMM [OpeOdelJioOM U
BTOPLIM  HWKHMM I[peIejloM YCTaHOBJIEHO  paBHEM 6°C, Kak Ipu
HOPMaJILHOM 3apfanke, cCJelyeT OTMeTUTHL, UTO IIE€PBHM HIWKHUM OIpelell
IJIS  paspaOky  paBedH —4°C, I[IEepBHI  HWKHUI IOpemejl IJg OHCTPOM
3apAn0KM  paBeH 16°C, U T[epBHI HWKHMM Openes IS OMaTHOCTUKM
M3HOCa paBeH 21°C.

[0145] AOCOJIOTHOEe 3HaUeHMe pPas3HOCTM MeXOy I[IePBHM HWKHUM
IpeIeJIOM WM BTOPBM HWXHMM OpeleJioM fABJISeTCsa TakKuMM Xe, Kak
abCOJIIOTHOE 3HaueHMe Pa3HOCTM MeXIy IIePBEM BepPXHMM IIpelejIoM U
BTOPEM BEPXHMM IIPeNeJIOM B BHIIEOIMCAHHOM BapMaHTe OCYWeCTBJIEeHUH,
HO oBa aBCoOJIOTHHEX 3HaUeHMS MOTYT OTJAMUYATLCA AOPYD OT IpyTra.

[0146] [BTopoM BapuaHT OCYMEeCTBJIEHMA ]

(YopaBJeHMVe paspAOKoM MCTOUHMKA MIUTaHUA)

[Ipolilecc  ymOpaBJieHUA [OIpM  pas3psalKke  MCTOUYHMKA  [OUTAHUA B
COOTBETCTBMM CO BTOPHEM BapMaHTOM OCYMEeCTRBJIEHMS OINMcCaH HWXe. B
naJbHeWmeM, ONMCaHMe IJIS TakKoM Xe KOHOUI'ypaluM, KakK B IIepBOM

BapMaHTe OCYymeCTBJIEHMA, MOXeT OBITE OIIYIIEHO .

[0147] dur. 11 aBJjigdeTca OJIOK—CXeMOM II0CJIeIoBaTeJIbHOCTHU
olepaluun yIIpaBJIEHU A npu pazspanke MCTOUHMKA IMTaHug B
COOTBETCTBUMU co BTOPHEM BapMaHTOM OCYMEeCTRBJICHUA . ITpouecc

yhnpaBJIeHVd T[IpM pas3psalke MCTOYUHMKA I[IUMTaHMA B COOTBETCTBMM CO
BTOPEIM BapMaHTOM OCYIMEeCTBJIEHUS HABJILGETCHd, IIO0 CYIMECTBY, TakKuUM Xe,
Kak Ipollecc VYIIpaBJIeHUA (pur. 8) B COOTBETCTBUM C II€pPBHM
BapUaHTOM OCYIECTBJIEHUS . OmHako, BO BTOPOM BapuaHTe

OCYMECTBJIEHUS BepxXHUM NOpelell ([IepBHM BepxHUM I[penej) IIepBOTO
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IouvariasoHa, YVCTAHOBJIEHHEM  Ha sTarax 5104 nm S110, ABJIAeTCH
V3MEHSAEMEBIM.

[0148] B uwacTHOCTM, I[IpM IOJYUYEHMM CUIHajla 3allpoca ollepaluM
(pTamn S100) M I[IOJIyYeHUU BHIXOIOHOTO 3HAUEHUA TeMIIepaTyYPHOT'O
naTuuka 160 (sTan S102), nepBwl KOHTpoOJUIiep 50 mojiydyaeT IHapaMeTp,
KOTOPHIM oBecrieunBaeT PasHoOCThb MeXxny BEIX O MHEIM 3HaUEeHUEM
TeMIlepaTypHOTO nOaTuuMka 160 ¥ MCTHMHHEIM 3HadeHMEM TeMIepaTypdl
ncrTouHuka 10 nurTaHmsa (sTan S103a). 3aTeM, IIepBHM KoHTpoJuiep 50
BHUMCJISET I[I0 IIOJIyYeHHOMY IIapaMeTpy Pas3HOCThL & MeXOy BHXOIHBM
3HAUEeHMEeM TeMIepaTypHOTO JaTuuka 160 ¥  MCTMHHBEIM 3HaUeHUEM
TeMIlepaTyphl MCTOUYHMKA 10 muraHma (sTamn S103b).

[0149] 3BaTeM MHNepBHM KOHTpoJJlep 50 peryaupyeT Pas3HOCTL MeXOIY
BTOPHM BEPXHUM IIpelelJiOM M IIePBEM BEePXHMM IIpenOejIoM 10 BHEUMCIIEHHOM
pa3HOCTM €. B UYacTHOCTM, IIepBHM KoHTpoJlep 50 CcHMXaeT IIepPBHMU
BEepXHUM IOpenel, MCIOJb3YEME B IIEepPBOM BapMaHTe OCymMeCcTBJIeHMS Ha
BHUMCJIEHHYID PAa3HOCTL €. 3aTeM, IIepBHM koHTpoJlep 50 omnopenesser
Ha »Tarne S104, HaxoOMTCA JM BHXOJIHOE 3HaUeHMEe TeMIIepaTypPHOTO
natumka 160 B HOBOM II€pBOM IMallal30HEe, [IOJIydeHHOM C YUYeTOM
pazHoCcTM ¢ (mTan S104). TaxuMm oO6pas3oM, [epPBHM KOHTpoJuiep 50
nejlaeT IIepBHM IMalla30H, B KOTOPOM OIpeIesifeTCd, BHIIOJHAETCS JIK
paspsanka MCcToOuHMKa 10 [OMTaHudA, WM3MeHSeMBEIM B 3aBUCHUMOCTU OT
CUTyalun.

[0150] AHaJIOTMUYHO, IIepBHM KOHTpoJJIep 50 MOXeT HOJydaTh
napaMeTp, KOTOPHM ofecleuMBaeT Pa3HOCTL MeXIy BHXOIHBEM 3HaueHUEM
TeMIlepaTypHOT'O nmaTuuMka 160 ¥ MCTHMHHEIM 3HadeHMEM TeMIepaTyprl
ucrounuka 10 murTanusg (sTan S109a) maxe Hepen IMATHOCTHUKOM M3HOCA
McTouHMka 10 1nMTaHUL (pTan S120), ™ BHUMCJHAET pPasHOCTL g,
KOTOopasad MOXEeT BO3HMKATE MeXIy BHXOIOHEM 3HaueHMEM TeMIIepaTypPHOTO
matumMka 160 ¥ MCTMHHEIM 3HaAUYEeHMEeM TeMIepaTypH MCTOUHMKa 10
NIMTaHKg, IO IOJIydeHHOMY IMapaMeTpy (zTan S109b). B maHHOM ciyd4ae,
IIepBHl KOHTpoJUJIep 50 omopenesger Ha osTane S110, HaxoIUTCcd JIK
BHIXOIIHOE 3HaAUYEHMe TeMIepaTypHOTO HOaTuMka 160 B HOBOM II€pPBOM
oramnas3oHe, IIOJYYeHHOM C VYVUeTOM Pa3HoCTM ¢. TakuMmM oOpasoM, IIepBHM
KOHTPOJLJIED 50 MOXET oejiaThk [IepPBHM omaras3oH, B KOTOPOM
OTIpeleJISeTCsa, BHIIOJHAETCH JM IMaT’HOCTUKa WM3HOCa MCcTOouHuMka 10
NIUTaHUg, W3MEeHSIeMBIM B 3aBHCHMOCTM OT CUTYalWuM.

[0151] B maHHOM cCJlydyae, Pa3HOCTB €, KOTOpasd MOXeT BO3HMKATH
MeXIy BHXOIHEIM 3HadYeHMEM TeMIepaTypHOT'O »HaTumMka 160 M MCTMHHBEM
3HauUeHNVEM TeMIlepaTypPhl MCTOYHMKA 10 OUTaHULg, MOXeT OHITH

ODyCJIOBJIEHE, HallpryMep, KoJIMdeCTBOM TellJla, TepAdeMbM, KoI'ola TeILJIO
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nepellaeTCsa M3 MUCTOUYHMKa 10 OMTaHMA B TeMIepaTypHEM IaTuuk 160,
KpomMe ToOro, KkOI'ma BOJIM3M TeMIepaTypPHOI'O naTurMka 160 cymecTByeT
IPpyTOM MCTOYHMK TeIljla, PasHOCTE €, KOTOpas MOXeT BO3HMKATL MexXIy
BHIXOOHBEIM  3HaUeHMEM  TeMIepaTypHOT'O  DaTuuka 160 ®  WMCTHUHHBEM
3HaUeHMEeM TeMIepaTypH MCTOUHMKa 10 OMTaHMdg, MOXeT MCIHTHBATH
BJIMSAHME Tellla, I[lepelaBaeMoT'o B TeMIepaTypHHM natumk 160 us3
OPYTOTO MCTOUYHMKA TeIlja.

[0152] B mpumMepe, IapaMeTp, KOTOpPHM obecHneurBaeT pPa3HOCTDH
MeXIOy BHXOINHEIM 3HadYeHMeM TeMIIepaTypPHOT'O JaTuMka 160 M MCTMHHEM
3HaueHMeM TeMIepaType MCTOUHMKa 10 nOuTaHmsA, MOXeT OHTH CcaMoM
TeMIIepaTypoM, [oJiydaeMoM TeMlepaTypHEM IJaTuukoM 160. CumMTaeTcsd,
uTO, UeM BHIIe TeMllepaTypa MKMcTouHMKa 10 nmTaHudg, TeM OoJiblee
KOJIMYEeCTBO TeIlJla LOOJIXKHO IIOTEepATBCS, I[IOKa TeIlJIo He IllepenaeTcd B
TeMIepaTypHEM naTuuk 160 m3 ucTouHMKa 10 nuTaHmsa. TakuMm obpasoM,
Pa3HOCTE €, KOTOpasd MOXeT BO3HMKATE MeXIOy BHXOOHEM 3HaUYeHNEM
TeMIlepaTypPHOT'O OaTuMka 160 M MCTHMHHBEIM 3HadeHMeM TeMIlepaTyp.l
ncTouHMka 10 #OuTaHud, MOXEeT  M3MeHATLCSI B 3aBUCHMMOCTM  OT
TeMllepaTyphl TeMllepaTypHOIr'o nartuuka 160. COOTBEeTCTBEHHO, B LOaHHOM
cJlydyae, IIepBHM KOHTpoJuiep 50 MOXeT peryJMpOBaThH pPa3HOCTE MexXDoy
BTOPHM BEPXHMM I[IpemeljIoOM M IIEPBHM BePXHMM IPeOeJIOM Ha OCHOBaHUU
BHIXOOHOT'O 3HAUEHMA TeMIepaTypHOI'O HmaTuuka 160.

[0153] B nOpyToM IIpuMepe, LapaMeTp, KOTOpEM of0ecneunBaeT
Pa3HOCTE MeXIy BEHXONHEM 3HAaueHMeM TeMIepaTypHOT'O naTuuka 160 u
MCTUMHHEM 3HadeHMEeM TeMIlepaTypbl MCTOUHMKa 10 OMTaHMsa, MOXeT OHTH
pacyueTHOV BeJIMUMHOM 3a IIpelBapMTeJIbHO 3alaHHOe BpeMsa I[IepBOTIOo
KoHTpoJiepa 50. Korma pacueTHasd BeJMUMHa 3a OpedBapUTeJIbHO
3agaHHOe BpeMsa IIepBOTO KOHTpoJuJiepa 50 yBelIMUMBaeTCHd, BeJIMUMHA
HarpeeRa IIEPBOTO KOHTpOJIJIEPa 50 YBeJIMUYMBaeTCSH. Kornoa
TeMIIepaTypPHHM OaTuMuk 160 obecrnieueH BOJM3M [IePBOTO KOHTpoJlepa 50
W BHYyTPU IIepBOTO KOHTpOJIJIEPa 50, BHIXOHOE 3HaUeHue
TeMIlepaTypHOT'O HaTuuka 160 MCHOHTHBaeT BJMAHME Hal'peBa IIepBOTO
KOHTpoJulepa 50. IlosToMy, PpPa3HOCTE €, KOTOpas MOXeT BO3HUKATH
MeXIOy BHXOIOHEIM 3HadYeHMeM TeMIIepaTypPHOI'O IaTuMka 160 M MCTUHHBEM
3HaUeHMeM TeMIlepaTypH MCTOUHMKa 10 OMTaHudg MOXeT WM3MeHATHLCH B
3aBUCHMOCTM OT pPacCueTHOM BeJIMUMHEL 3a [OpeIBapUTesJIbHO 3alaHHoe
BpeMsa IIepBOI'0 KoHTpoJuliepa 50. COOTBeTCTBEHHO, B IaHHOM cCJydae,
IIepBEM KOHTpoJiep 50 MOXeT peryiMpOoBaThk pPa3HOCTE MexXIy BTOPHBM
BEePXHMM IpenejioM M IIepBEM BepXHMM IIpeleJioM Ha  OCHOBAaHUU
pacyeTHOM BEeJIMUMHEL 3a [IpeIBapMTeJIbHO 3alaHHOe BpeMsa IIepBOTo

KoHTpoJuiepa 50.
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[0154] PacueTHy® BeJMUMHY 3a IIpPelBapUTeJIbHO 3allaHHOEe BpeMA
[IepBOT'O0 KOHTpoJulepa 50 MOXHO I[IOJIyUMTL, HaIpUMep, MUCXOOA U3
CTelleHU MCIIOJIb30BaHMA W MHTEHCUBHOCTHU VICIIOJIb 30BaHU A
BHUUCJIUTEJILHEIX  PEeCYypCOB  IIepBOT'0  KOHTpOJJIEpa 50. B 1opyrom
opuMepe, pPacCueTHY BeJMUMHY 3a [IpeOBapMTeJIbHO 3alaHHOe BpeMd
IIepBOTO KOHTpoJlepa 50 MOXHO I[IOJYUMTEH, MCXOOSA M3 CONepXaHUS U
yycia QYyHKUUM, HOoIJieXallMx YIPaBJIEHUI [NepBHM KOHTpoJiepoM 50.

[0155] B npumepe, IpencTaBJIEHHOM Ha  Qur. 11, TIePBHEM
KOHTpoJuiep 50 BHIIOJIHEH C BO3MOXHOCTBI M3MeHEHMS TOJIBKO BEPXHETO
nopenejia IIepBOT'O IOMallasOHa U pPelyJIMPOBaHUSA PAa3HOCTM MeXIy BTOPHM
BEePXHMM IpeneJioM ¥ IIepBHM BEepXHMM IIpeleliOM. B kauecTBe
aJIb TepHaTUBH, IepBHM KOHTpoJuiep 50 MoxeT OHTHL  BHIIOJHEH C
BO3MOXHOCTBI M3MeHeHusd, [0 MeHbIleM Mepe, OIHOTO U3 BEepXHeTOo
npenejla M HWKHeI'O Ipeliejla [IepBOI'C OMalla3OoHa WM pelyJIMpOoBaHWsa, IIO
MeHbIIe Mepe, OOHOM M3 PasHOCTM MeXIYy BTOPHM BepXHUM OpelelIoOM U
[IePBEM BEPXHUM IIpellelJiOM UM Pa3HOCTM MeXOy BTOPHEM HWXKHMM IIpedelIOM

M IIEePBEIM HWMXHVM IIpeldeJIOM. UTo KacaeTcsa TOroO, KOTOpHﬁ M3 BEepPXHEeTO

Inpenoejla MJIn HIMXHEeT O Inpenejla I1epBOITO ImaliasoHa cJjleyeT
peryJimpoBaThb 12 BeJIMUNMHEL pPeryJIMpoOBKHY, 3aBMCHMMOCTDb MeXITy
ITlapaMeTpOoM, KOTOpHﬁ ofecrieunBaeT PasHOCTE MeXnaoy BEIXO IHEIM

3HaUueHMEeM TeMIepaTypHOTO HaTuuka 160 ¥  MCTHMHHBEM 3HadeHUEM
TeMIepaTyph MCcTOUuHMKa 10 OMTaHMA, BHXOIHBIM 3HaAUeHMEM UM MCTUHHBEM
3HaUYeHUEeM MOXHO COOTBETCTBEHHO YCTaHOBUTH 3apaHee
SKCIIEPUMEeHTAaJIbHEM [IyTEM.

[0156] Kak omnomcaHO  BhHIIE, IIepBHIM  KOHTpoJiep 50 MoxeT
BHIIOJIHATEL OOHY WM ©OoJiee OQyHKUMM  yIOpaBJeHUS MCTOUHMKOM 10
nuTaHMa B 2 0OoJiee IMOOXOIOAMMX YCJOBUAX, eCJAM TIIePBHM IOMalla30H
cIejlaTh M3MeHSeMBIM COOTBETCTBEHHO YCJIOBMAM IMIPUMMEeHEeHUS U CUTYyalluu
IpUMeHeHM .

[0157] (YmpaBJeHMe 3apAIKOWM MCTOUHUKA MUTAHUA)

[Ipouecc yTipaBJjieHU S npu 3apanke UCTOUHMKA OIUTaHUg B
COOTBETCTBMM CO BTOPHEM BapMaHTOM OCYMEeCTRBJIEHMS ONMCaH HWXe. B
naJbHeWmeM, ONMCaHMe IJS TakKoM Xe KOHQUI'ypaluM, KakK B IIepPBOM
BapMaHTe OCYUWeCTRBJeHMSA, MOXeT OHTbL OIIYIeHO.

[0158] dur. 12 aBJjideTca OJIOK—CXeMOM IIOCJIeIoBaTeJIbHOCTHU
olepaluM yNpaBJIeHMS [IPU 3apfalkKe MCTOUHMKA OUTAHUSA B COOTBETCTBUU
CO BTOPHM RBRapMaHTOM OCYMECTRBJIEHUS. [Ipouecc yHOpaRJEHUS IIpU
3apdaOKe MCTOUHMKA [IMTaHMSA B COOTBETCTBMM CO BTOPHM BapMaHTOM
OCyleCTBJIeHUA SABJSAeTCH, IO CYWMecTBY, TakKuMM Xe, KaK IIpolecc

yIIpaBJIeHU I (dur. 9) B COOTBETCTBUU c IIEePBEIM  BapMaHTOM
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ocymecTBJIeHUa. OOHaAKO, BO BTOPOM BapMaHTe OCYMEeCTBJIeHUS IIepPBHEU
BEPXHUM Ipellesl] IepBOT'O IMalla30Ha, YCTAHOBJIEHHHM Ha 5Tanax S304 u
S310, ® MHepBHM HIWKHUM Opeles [NepBOTIO IOMalasz3oHa, YCTaHOBJIEHHHM Ha
sTane S504, ABJISIOTCS M3MeHSIEeMBIMM .

[0159] B wuacTHOCTHM, IHepen osTanamu S304 um  S310 mHOepBHM
KoHTpoJulep 50 mnojydaeT IapaMeTp, KOTOPHM of0ecleuMBaeT pPa3HOCTLb
MeXIY BBEXOIOHEIM 3HaueHMeM TeMIepaTypHOTo HnaTuuka 160 M MCTUHHEM
3HaAUeHMeM TeMIepaTyph McTouHMKa 10 nuTaHudg, (pramnel S303a u
S30%a), M BHUMCISET IIO0 IIOJYyYeHHOMY IapaMeTpy PasHOCTb €, KOoTopad
MOXET BO3HMKATHL MeXIy BEXOIHEM 3HauUeHMEM TeMIIepaTypPHOT'O IaTuMKa
160 M MCTMHHBEIM 3HaUeHMEM TeMIepaTypH MCTOUuHMKa 10 OmMTaHusa (3Talb
S303b m S308b) .

[0160] 3BaTeMm MHNepBHM KOHTpoJiep 50 perylIMpyeT IIepBHM BepxXHUMN
npenej MNepBOT'O OMamna3oHa Ha 52Tane S304 wmim  »Tane S310 1o
BHUMCJIEHHOM pa3HOCTM €. B WacTHOCTM, MHepBEHM KOHTpoJuiep 50
CHMXXaeT IepBHEM BepxXHUM NpeleJl Ha BHUMCIEHHYK PpPasHOCTE ¢£. 3aTewM,
IIepBEM KOHTpoJUiep 50 omnpenesdeT Ha sTamnax S304 m S310, HaxoOuUTCH
JIX BHXOIOHOE 3HaueHMe TeMIepaTypHOI'o HmaTuuka 160 B HOBOM II€pPBOM
orarnasoHe, IIOJIYYeHHEM C YyY4eTOM pPas3HOCTU €.

[0161] AHaJIOTMUHO, IePBHM KOHTpoOJJIep 50 perylupyeT IIepPBHM
HIDKHUM IOpeneJl IIepBOT'0 IMalla3oHa Ha 2Tane S504 10 BHUMCJIEHHOU
pasHoOCTM €. B dYWaCTHOCTM, IIePBHM KOHTpoJulep 50 IIOBHIIAET II€PBHM
HWXHUW — IOpeXeJ  Ha BHUMCJIEHHYI  PasHOCTb £. BareM, IIepBHM
KoHTpoJuiep 50 omnpenmenser Ha 5STane S5S504, HaxoIUTCAd JM BHEHXOIHOE
3HaueHMe TeMIepaTypHOT'O nmaTuMka 160 B HOBOM II€pPBOM IOMalla30He,
[IOJIYUYEHHEIM C Yy4YeTOM Pas3HOCTU €.

[0162] Kak oImMcCaHO BHIIe, IIePBHEM KOHTpoJJiep 50 ImejaeT MNepBHU
orarnasoH, B KOTOPOM OIlpelejyifgeTcHd, BHIIIOJIHAETCS JIM  3apdaOkKa
MCTOUHMKa 10 OUTaHMa WM OUaTHOCTMKA M3HOCa MCTOUHMKAa I[IUMTaHUA,
VM3MeHSEeMEIM B BaBUCHUMOCTM OT CHUTyalluM. [IepBHNM KoHTpoJiep 50 MoxeT
BHIIOJIHATE OIOHY WM 0OoJiee OQyHKUMM yOpaBJeHUS MCTOUHMKOM 10
ouTaHMa B 2 0OoJiee MOOXOOAMMX YCJOBUAX, eCJAM TIePBHM IOMalla30oH
chejlaTh M3MeHSeMHM COOTBEeTCTBEHHO YCJIOBMAM IIPUMEHEeHUS UM CUTyaluu
[IpUMEeHEeHU .

[0163] [MapameTp, KOTOPEM oBecrneumuBaeT PasHOCTL Mexny
BHIXOOHEIM  3HauUeHMeM  TeMIIepaTypHOI'O  DaTuuka 160 wm  MCTHMHHEM
3HaUeHMeM TeMIlepaTypbl MCcTOuHMkKa 10 [nOuMTaHmAa, M PasHOCThb ¢
ABJIATCHA TaKUMU, KOTOPEHE OV CaHEl B yIIpaBJIeHUU pas3panKomn
MCTOUHMKA [IUTaHUA.

[0164] [TpeTwuM BapMaHT OCYIIECTRJIEHMA ]
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TpeTul  BapMaHT OCYWeCTBJIEHMA  ONMCaH  HUXe. B TpeTbeM
BapMaHTe OCYUIeCTBJIeHusA, ONMCaHMe HOJIA TakKoM Xe KOHQUIypaluu, Kak
B [I€epBOM BapMaHTe OCYIWeCTBJIEHMA, MOXeT OHTH OIYyIeHO.

[0165] Odur. 13 4aBjgeTCHd DJIEKTPUUECKOM CxeMoM OJiOKa IUTaHUA
" 3apPAOHOTO BJIoKa B COOTBETCTBUU C TPeThVUM BapMaHTOM
ocymecTBJeHua. Our. 14 aBiasgeTcs OJOK—-CXeMOM 3apsagHoTo OJioka.
Biiok 110 mmMTaHMsa MOXeT MMETH TaKyl Xe KOHOUIypalMo, Kak B II€pPBOM
BapMaHTe OCYUMeCTBJIEHUS.

[01l66] Biiok 110 IMTaHusAa BHIIIOJIHEH c BO3MOXHOCTBIO
IomcoenrHeHUI K BapsagHoMy OJoky 200. Korma 3BapganuHeir ©Jjiok 200
coemMHeH Cc OjgokoMm 110 1mmTaHuA, 3apanHet  ©Jgok 200 wmMeeT
DIIEKTPUUECKOE COeIMHeHMe C MCTOUHMKOM 10 nmTaHmusa ©OJjoka 110
OUTaHug. SapganHelt ©jgok 200 MoxeT BrRJOUATL B ceba pmartumk 230
TOKa, naTumuk 240 HanpsSXeHMA, BTOPOM KOHTpoJuiep 250, ®u BTOpoOM
TeMIepaTyPHEM HaTuuk 260.

[0167] Bapsanuweilt 6J0kx 200 BJIeKTPUUECKM COeIMHAeTCa C OJOKOM
110 mmMTaHMsa [DOCPeNCTBOM IlapeH COeOMHMTEJILHEIX BHBOHNOB 211t. Ilapa
BIIEKTPUUYECKMX  BHEHBOIOB ©OJjioka 110 nmraHudg, WCIIOJIE 3y EeMEIX  IJIS
BIIEKTPUUECKOTO IIOOCOEeNMHEeHUdI 3apdmHoTo OJjioka 200, MoOXeT OHTH
TakoM Xe, KaK Iapa D2JeKTpuueckux BHBOHNOB 111t ©Gioka 110 nmuTanusa,
VCIIOJIE3YEMHEIX IJIA BJEKTPUUECKOT'O IIONCOEOMHEHUS K Harpys3ke 121R. B
KaueCcTBe aJIbTEPHATMBE, llapa DJeKTPUUEeCKMX BHEBOIOB OJjioka 110
INTaHUA, MCIOJIb3YEMBEIX OJA DJIEKTPUUEeCKOT'O INOOCOeIVMHEHMI 3apAOHOTO
Byoka 200, MoxeT OHTHL oOOeclledyeHa OTHEJIBHO OT IapH SJEeKTPUUeCKUX
BEIBOOOB 111t.

[0168] Kornma BHEMHUMN MCTOUHUK NnMUTaHug 210 ABJIAETCHA
VMCTOUHMKOM TIIMTaHMSA I[IepeMeHHOTO TOKa, 3apanHelt ©OJjgok 200 MoxeT
BKJIOUATL B ceBS MHBepTOp (mpeobpa30BaTeslb IIePeMeHHB/I0CTO SHHLI
TOK), KOTOPHM TIpeobpa3yeT IIepeMeHHEM TOK B IIOCTOSHHHM TOK.
ODaTumk 230 ToKa HABJIAeTCHA HOAaTUMKOM, KOTOPHM IOJydaeT 3HaueHUe
TOKa 3apdIOKM, IomaBaeMoI'o M3 3apsanHoro O6jgoka 200 B mcTouHMkK 10
nnTaHuga. HaTumk 240 HalOpsakeHUsS  [ABJAeTCHd  OaTUMKOM, KOTOPHM
CHMMaeT HalpsKeHMe MeXIy I[1apoM 3JeKTPUUeCKMX BHBOINOB 3apaOHOTO
Biaoka 200. JpyrMMmM CJOBaMu, natumk 240 HaOpsSXeHMS TII0OJIydaeT
Pa3HOCTE TIOTEeHUMAJIOB, [OoHaBaeMHX MeXIy [1apoM COeIMHUTEJILHHX
BHBOIOB 111t OGJiOKa HNUTaHUA.

[0169] Broport kOoHTpoJuiep 250 BHIIOJIHEH C  BO3MOXHOCTBIO
yIOpaBJieHUd 3apaOkol McTouHMka 10 nmuTaHma. BToOpoM KOHTpoJuiep 250
MOXeT YHIpaBJIATH 3apsaOKOM MCTOUYHMKa 10 OMTaHMsS C MCIOJIb30BaHUMEM

BHIXOIOHBEIX B3HaUeHUM U3 BTOPOIT'O TeMIIepPaTypPHOI'O OaTudMKa 260, TJaTuVKa
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230 morka wm/mim paTuvka 240 HanpsxeHUsd. 3apanHens O6Jok 200 MOXeT
OOIOJIHUTEJIEHO COIepXaThk IOaTuMK HalpsSKeHMs, KOTOPHEM [IOoJIydaeT
BEIXOIHOE HallpaXeHUe IIOCTOAHHOTO TOKa ns MHBEPpTOPA, 7
npeobpasoBaTellb INOCTOSHHEI TOK/IMIOCTOSHHEIM TOK, KOTOPHIM MOXET
MOBBIIATH W/WMJIM CHUXATH BHXOIHOE HAOpSXeHMe I[IOCTOSHHOTO TOKa U3
MHBEepTOpa WMJM BHEMHeIO MCTOUHMKa 210 mOuTaHuA.

[0170] BapAnHBN BJIOK 200 MOXeT BKJIOUATH B cebsa
npeobpasoBaTesib 290, KOTOPHM MOXeT TIpeoOpa30BHBATL HalpsSXeHUE
MM TOK BXOOHOT'O IIMTaHMA ¥ BHBOIUTE IpecBpa30BaHHOe HallpsSXeHUe
NI TOK. BTopol  KOHTPOJLIEp 250 BHIIIOJIHEH c BO3SMOXHOCTBI
pPeryIuMpoBaHMsa  3HaueHMA  HalpsSKeHMS MIM  TOoKa, BEHIBOOMMOTO U3
npeobpasoBaTesid 290 B pesyjabTaTe paboTH IIpeobpaszsoBaTetda 290,
CilemoBaTeJIbHO, BTOPOM KOHTpoJuiep 250 MOXeT peTlyJIMPOBaTH 3apaOHBEMN
TOK IOJIS 3apAlKU MCToOUuHMKa 10 nouTaHUA.

[0171] CilemoBaTeJILHO, B TpeThbeM EBapMaHTe OCYIeCTBJIEHUSA
BTOPOMU KOHTPOJJIED 250 3apAOHOTO BJIOKa 200 oTBEUaeT 3a
IepekKJIoueHre MeXOy OHCTPOM 3apaOKOM UM HOpMaJIbHOM 3apankou. C
IPpyTOM CTOPOHE, IepBEM KOHTpoJuiep 50 O6jgoxka 110 ©OIMTaHMSA MOXET
BHOMPATL, HOOIyCKaTb JIKM WJIM He OOIyCKaTb 3apfaAnOKy I[IOCPeICTBOM
pa3sMEIKaHMA M 3aMEKaHUA BTOPOITO HepekiwouaTesnsa 174. To ecThb, Oaxe
KoTma 3apanHelt OJiok 200 coemmHeH ¢ OGjgoxoM 110 mnMTaHMsA, IIepPBHEU
KOHTpoJuiep 50 MOXeT BpPEeMEeHHO MM Habkcerna I[IpeKpallaTbk 3apalkKy
ucTouHrka 10 OMTaHMA C MCIHOJIBE30BaHMEM BTOPOTOC IepekjmouaTesd 174.

[0172] (YmnpaBJeHMe 3apAIKOM MCTOUHMKA IUTAHMUS)

dur. 15 saBjageTca OJIOK—-CXeMOM IIOCJIeNOoBaTeJLHOCTHY Oollepalun
YyIpaBRJeHMsa CO CTOPOHE 3apAnHoro O0Jioka IOIpM 3apdaOKe MCTOUHMKA
IUTaHUSg B COOTBETCTBUM C TPEeTHMM BapMaHTOM OCYHMEeCTBJIEHUA.

[0173] BTopow KkoHTpoJuiep 250 3BapsagHoTo OJIokKa OoNpenesdeT,
IOOCOenMHEH JM 3apAnHeM OJoK k ©OJjoky 110 mmTaHusa (sTan S600).
BTopor koHTpoJuiep 250 HaxoIMTCSA B pPexXxyMe OXMIOaHKA, IIoKa 3apAaIHBN
BJIOK He HnomcoelMHsAeTCcsa K OJoky 110 mMTaHmsa.

[0174] Korgpma BapanHbell OJIOK IIomcoenMHeH k ©OJioky 110 nuTaHm4g,
BTOPOMU KOHTPOJLJIED 250 nojiydaerT W OLleHVBaeT 3HaueHUe,
OTHOCHAMeeCcHd Kk TeMIepaType MCTouHMkKa 10 mnmTaHma (sTan S602).
B3HaueHUe, OTHOCHlleeCcd K TeMllepaType MCTOUHMKa 10 oOMTaHMsa MOXeT
OHITL TeMIepaTypo¥ HuCcTouHMKa 10 nmuTaHMA. B HaHHOM cCJiydae, BTOPOM
KOoHTpoJuiep 250 MOXeT OlLEeHMBATE TeMIepaTypy MCToOUuHMKa 10 nuTaHusa
[I0 BEXOOHOMY 3HAUEHMI BTOPOTO TeMIepaTypHOI'O HaTuuka 260.

[0175] B3BaTeM, BTOpPOM KOHTpoJJIep 250 omnpeneyiseT, HaxXOIUTCSH

JIin BEIXOIOHOE SHaUeHN1e BTOPOTIO TeMIIepaTypPHOTI'O TJaTuVKa 260 B
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ovaria30oHe, WMeKmeM, II0 MeHBIeM Mepe, OOMH M3 BepxXHeTro IIpenejla U
HIDKHEeTO IHpeneja (sTan S5S604). TaxoM IMala30H OIPedlIoUTUTEJIBHO
BKJIOUAET B ceb4a HOPMAaJIbHYIO TeMIlepaTypy. B npuMepe,
opencraBJIeHHOM Ha o¢our. 15, BTopom KkKoHTpoJuiep 250 omnpemediser,
HaxXoOUTCSd JIM BHXOIOHOE 3HaueHMe BTOPOI'O TeMIepaTypHOT'O IaTuuka
260 B mmanaszoHe oT 15°C mo 54°C.

[0176] Korma  BEIXOOHOe  3HaUeHMe  BTOPOTO TeMIepaTypHOIO
oaTumkKa 260 HaxXOOUTCHA B BHIIEYKa3aHHOM ouarasoHe, BTOPOM
KOHTPOJIJIEP 250 HauuHaeT OHICTPYIO 3apanKy (pran 5606) . B
YacTHOCTHM, BTOPOV KOHTpoJulep 250 nomaeT ToOokK B OJiok 110 mmMTaHusa C
CHUJIOM 3apaOHOTO TOKa, COOTBETCTRBYKIEM OHCTPOM 3apdamkKe.

[0177] Ha sTare 5604, Korga BHIXOIIHOE 3HaueHue
TeMIIepaTypHOTO HaTuuka 160 He HaxXxoOMTCAd B IMalla30He, MMeKIeM, IIO0
MeHbBIIeV Mepe, OIMH M3 BepxHeTro IIpellejla M HWXHeTO IOpellejla, BTOPOU
KOHTpoJulep 250 HauMHaeT HOPMaJIbBHYKR 3apsaiky (sTan S607). B
YacTHOCTHM, BTOPOM KOHTpoJulep 250 nmomaeT TokK B 6Jiok 110 mmMTaHusa C
CUJIOM 3apaOHOTO TOKa, COOTBETCTBYKIEV HOPMaJILHOM 3apsalke.

[0178] TIlpm onopenejyieHUH, uTO 3apdOKa 3aBepleHa, BTOpPOM
KOHTpoJuiep 250 mpekpamaeT I[omady Toka (pTan S614). BTopou
KOoHTpoJuiep 250 MOXeT OIpeleliiThk, YTO 3apfdlKa 3aBepllieHa, KkKoIrja
3apAOHEIM TOK CTAHOBUTCHA, HaIpuMep, He 0o0Jblle, UYeM TOK 3aBepleHud
3apga0KM, IIPpM IIOCTOSHHOM 3apAOHOM HallpSAXKeHUMN .

[0179] Qdur. 16 sapiadgeTcd OJIOK-CXeMOM Ipollecca YyIpaBJIeHUS CO
CTOPOHEL OJIOKa  [IMUTaHUA, npu 3apanke MCTOUHMKA  [OIUTaHULg B
COOTBETCTBUMK c TPEeTLUM BaApMaHTOM OCYIeCTRJIEHNU A . [TepBEM
KoHTpoJiep 50 ©Gygoka 110 nOuTaHMsa onOpenejseT, I[IOOCOeOMHEeH JIu
3apsafgHell  OJIOK K OJioky 110 1mmMTaHmMg, KakK B I[I€PBOM BapHuaHTe
ocymecTBJeHUa (sTan S300). IlepBHM KoOHTpoJuiep 50 HaxomIuUTCa B
pPexVMe OXMIOaHMsa, IIoKa BapaiHui ©OJjiok 200 He TOOOCOeOMHAETCS K
BJjoky 110 mmTaHMA.

[0180] Korma 3BapgamHmi OJok 200 nomcoemmHseTcd k ©OJjioky 110
OIUTaHuLg, IIEPBEM  KOHTPOJIEP 50 noJjiyyaer BEIXOOHOE 3HaUeHue
TeMIIepaTypHOTO HaTuMka 160, Kak B IIepBOM BapMaHTE OCYIEeCTBJIEHUHA,
M OolpeneJisgeT, HaxXOOUTCsA JM BHXOOHOE 3BHaueHMe TeMIIepaTypHOI'O
natTuvka 160 B 1OIManas30He, MMeKmeM, I[I0 MeHbIleM Mepe, OOMH U3
BepXHeTIo Ipellejla M HWXHeIO IIpeneja (oTane S302 m S304).

[0181] Korma BEXOIOHOE 3HAUeHMEe TeMIepaTypHOTO maTuuka 160
HaxXoOUTCSd B  BHIIEYKas3aHHOM IMallal30He, IIepBEM KOHTpoJuiep 50
3aMBEIKaeT BTOPOM IMHeperjmouaTesis 174 (sTan S704). ClemoBaTeJbHO,

BapH,JIHBIﬁ TOK MOXeT IIpOTeKaTb B MCTOUHHMK 10 nmuTaHMa us SapAIOHOTO
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Biioka 200.

[0182] Ha sTare 5304, Korma BHIXOIIHOE 3HaAUeHue
TeMIlepaTypHOTO nmaTuuka 160 He HaxoIMTCd B IOMalla30He, MMeKleM, IO
MeHBIIEV Mepe, OIMH M3 BepxXHeTro NIpelejyla M HWXHeTO IOpellejla, II€PBHM
KoHTpoJuiep 50 omnpemejsdgeT, UYTO TeMllepaTypa MCTOUYHMKa 10 OuTaHudg
ABJIAETCH aHoMaJIbHOM (pran S330) . Korma TaKMM oBpas3oM
ODHapyXMBaeTCda aHoOMajlbHad TeMllepaTypa McTouHuMka 10 [OuTaHu4Ag,
IIepBEM KOHTpoJiep 50 mpenoTBpamaeT 3apAIKy MCToOUHMKa 10 mMTaHuAa
(prTam S332). Bapsalka MCTOUHMKa 10 OMTaHMA MOXeT IIpeloTBpalaTbCcsd,
HallpyMMep, pas3MelKaHMeM BTOPOTO IlepekiiouaTens 174.

[0183] Korma HauMHaeTcsa OHCTpad 3apdAlka WIM HOopMaJlbHasd
3apdnka, IepBHM KOHTpoJuiep b0 nojlyyaeT WM OlleHMBaAeT 3HaueHUe,
OTHOCHANleecsa K  TeMllepaType  MUCTOYHMKA 10 OuTaHuAg, u, opu
HeOoOXOOVMMOCTM, BHIIOJIHAET OUMAaTHOCTMKY M3HOCAa MCTOYHMKA I[IMTaHUMA
(pTane S308, S310, S320, S322, S324, S326 m S328). HaHHHEe >Tarllb
ABJIATCA TakKMMM Xe, KaK B I[IepBOM BapMaHTe OCYLeCTBJIEHUA.

[0184] B BapmMaHTe OCYHWeCTRBJeHMSA I[epBEM KoHTpoJuiep 50
pasMEIKaeT BTOPOM IepekjwouaTess 174, Opu onpelesleHUM, UTO 3apdnka
MCTOUHMK I[IMTaHMA 3apeplieHa. TeM caMeM He OOIIYyCKaeTCs IpOoTeKaHMe
3apAOHOTO TOKa B MCTOUHMK 10 IOIMTaHMA M3 3apdaOHOTO OJIOKa.

[0185] B BEIIEOIIMCAHHOM  BapMaHTe OCVYIIeCTBJIEHU I [IePBHEM
KoHTpoJuiep 50 OGjgoka 110 nMTaHMs ¥ BTOpPOM  KOHTpoJuiep 250
3apsangHoro 6Jjioka 200 COBMECTHO BHIIOJHAKRT OQYHKLUMIO 3apanku. axe B
IaHHOM CJlyuae, IepBBM KOHTpoJiep 50 u/uiaM BTOpOM KOHTpoJulep 250
MOXeT OHTBH BHIIOJIHEH C BO3MOXHOCTLIO BHIIOJHEHMS OINHOM MM ©OoJiee
byHKLUMM YIOpaBJIEHMS MCTOUHMKOM IMIMTaHMA, KOI'Ja BHXOOHOE 3HaueHUe
TeMllepaTypHOTo maTtumka 160 m 260 HaxoOMTCs B IIepBOM IOMalla30He,
VMMeKmeM, I[I0 MeHbIle Mepe, OOMH U3 IIepBOT0 BepxXHeTo IOpeneja u
IepBOTO HWKHeTO Ipeneja. B HOaHHOM CJlydae, IIepBHM BEepPXHUNM MIpenedl
WM TIEPBHM HWKHUNM OpeneJ I[epBOTO OMallasoHa MOTYT OBTbL HMXe WK
BHIIE BTOPOI'O BepPXHEIO Ipemejyla WIXM BTOPOI'O HWXHEIO IIpenela
BTOPOTO nrarnasoHa, KOTOPEM ABJIAETCHA orarnasoHOM 3HauUeHuHd,
COOTBETCTBYKMETO TeMlepaType, OPM KOTOPOM MOTYT BHIOJHATHCSA OOHA
W BoJiee byHkUIMM, orarnas3oHOM 3Ha4YeHud, COOTBETCTBYKIEI'O
TeMIlepaType, IIPM KOTOPOM CHEPXMBAETCS MWM3HOC MCTOUHMKA NOMUTaHUA,
IMara30HOM 3HaueHMa, COOTBETCTBYKIETO TeMIepaType, IIpU KOTOpOu
MCTOUHMK [IMTaHMAg M3HallMBaeTCd TOJIBKO I[IOL BJMAHMEeM OdakTopa,
KOTOPEM HABJIAETCA TakKMM Xe, KakK M HopMaJlbHad TeMIepaTtypa, WK
orarnasoHOoM, COOTBETCTBYIIMM pabouen TeMIlepaType VMCTOUHMKA

IIMTaHMA. To eCThb, BerHMﬁ rnpenes I/I/T/IJ'H/[ HIDKHUM rnpenesl
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TeMIIepaTypPHOT'O OMala3o0Ha Ha »Tarne S604 Ha our. 15 m sTanax S304
n S310 Ha o¢ur. 16 mMOTyT OHTHL YCTAHOBJIEHH, KaK OIMCAaHO BHIIE B
pasneie «OInamnasoH V3MeHEeHM A 3HaAUEeHusd, COOTBETCTBYKIETO
TeMIlepaType IOJ4 KaXOIor QYHKLIMM» .

[0186] B TpeTbeM BapMaHTe OCYNECTBJIEHMS BepxXHUM IIpeneJl
U/MAM  HWKHUNM Openesl TeMIepaTypHOT'O IOMalasoHa Ha osTamne S604 Ha
dmz. 15 m »smTanax S304 m S310 Ha o¢our. 16 MoOXeT OHBTH CHOeJIaH
M3MEeHSeMBEM, Kak OIMCaHO BO BTOPOM BapMaHTEe OCYIeCTBJIEHUS.

[0187] (HocuTesr nOporpaMdM M MHOOPMALIUM)

[lepBEM KOHTpoJIiep 50 wmIM BTOpOM KoOHTpoJuiep 250 MoOTyT
BHIIIOJIHATE JIOOOM BHIMEONMCAHHEM I[Ipollecc YyIIpaBJIeHMS, B UYaCTHOCTH,
IpolleCCH yIpaBJIeHMSs, OIMCAaHHHEe CcO CCHJIKoOM Ha o¢ur. 38, 9, 11, 12,
15 u 16. To ecThb, IMepBHM KOHTpoJiep 50 miaM BTOpoO¥M KoHTpoJuiep 250
MOXeT BKJIOUATH B cebs nporpamMMy, KOTOopad IpennrceEBaeT
KOMIIEIOTEPY, YCTaHOBJIEHHOMY B YCTpPOMCTBE, HaopuMep,
anspos30oJjieobpa3ynmeM yCTPOMCTBRe, OJIOKe NMUTaHUMA MM 3apsaOHoM OJIoKe,
BHIIIOJIHATEL BHIMEONMCAHHHM clIocod. Takasa OpoTlpaMMa MOXeT XPaHUTLCA
B KOMIILIOTEPHO-UMTaeMOM HocHuTeJe wuHbopMalum. HocuTes b MHOOPMAlLIUMU
MOXeT OHTB, HaAllPVMMEP, DHEPITOHEe3aBUCUMBEIM HOCUTEJIEM.

[0188] [IpyIruMe BapMaHTH OCYIECTBJIEHMUA ]

XoTra m300peTeHMe OIMCaHO CO CCHJIKOM Ha  BHIIEONMCAaHHEBE
BapMaHTH OCYWECTBJIEHUA, CJeOyeT IIOHUMMaThk, UTO U300peTeHMe He
OT'PaHMUEeHO OIMCaHMeM M YepTeXaMM, COCTaBJARIMMU YaCThb PaACKPHTUA.
ns PaCKpPHETHUSA, creumaamMcTam ByOoyT OUYEBUIHE pas3JnMyHbEe
aJIb TEpHATHBHEE BapMaHTH OCYMECTBJIEHMA, IIPUMEPH M MeTOIH paboTH.

[0189] B BHIMEONMCAHHHX BapMaHTaxX OCYMeCTBJIEHUS, HalpMuMep,
anpos3ojieobpasyuimee ycTpomcTBo 100 BrJmOUaeT B ced®sS KakK MCTOUHMK
anpo30Jid OJsa o0pas30oBaHMUA anpo30Ji8, Tak M MCTOUYHMK apoMaTuszaTopa,
BKJIOUAMNUIA B cefS MCXOOHHIM TabauHHM MaTepuall U/WiIKM SKCTPaKTH,
[IOJIYYEHHHE M3 MCXOIOHOTO TabauHoTro MaTepuasa, IOJa oOpa30BaHUA
apoMaTuUYeCcKOT'O VHTpelIVeHTa . B KauecTBe aJIb TepHaTHUBH],
anpo3ojieobpasymee ycTporcTBo 100 MOXeT BKJIOUATL B Cce®sS TOJIBKO
UTO—-TO OIOHO M3 MCTOUHMKA a3p030JIid M MCTOUHMKA apoMaTM3aTopa.

[0190] B BHIIeOoNIMCaHHOM anpos3ojleobpal’vyvileM YCTpoucTBe OJIOK
110 mMTaHMS ¥ MWCHaAapUTeNbHEM OJok 120 BHIIOJHEHH C BO3MOXHOCTBIO
oTneJyleHMa HOpyI' OT @»Opyra. B KauecTBe aJlbTepHaTMBH, OJok 110
IUTaHULg u VCIIapuTeJIb HEM BJIOK 120 MOTYT OBITE BHITIOJIHEHE]
Hepas3BbEMHEIMY OPYI C IOPYI'OM.

[0191] B BHIIIE OV CaHHBIX BapraHTax OCVYIeCTBJIEHUS caMa

TeMIlieparTypa MCTOUYHIMKAa 10 IIMTaHNA MCIIOJIBE3YyEeTCA Kak SHadeHle,



45

OTHOCAIEeeCH K TeMIleparype MUCTOUHNKA 10 IUTaHUAg. [HosTOoMYy
TeMIepaTypHEM OmaTtumk 160 wmiam 260 MCHOJNB3YeTCsa B KadeCTBe
DaTuMKa, KOTOPHM BHIOaeT 3HaueHMe, OTHOCHAINleeCHa K TeMIepaType. B
KauecTeBe aJIbTepHaATUBE, 3HadeHMe, OTHOCAIeecd K TeMllepaType,
MOXeT OHThL O(OUBMUECKOM BeJIMUMHOM, OoTJMYaKnmelcs OoT TeMIepaTypH,
HaopuMep, OMU3UUECKOM BEeJIMUMHOM, KOTOPYI MOXHO IpeoOpasOBHBATL B
TeMIlepaTypy. Odu3sMueckKas BeJiMUMHa, KOTOPYK MOXHO IIpeofpasoBaTh B
TeMIlepaTypy, MOXeT OHTL, HalpuUMep, SHAUEHMEM BJIEeKTPUIEeCKOTO
COIPOTHUBJIEHUSA pe3ucTopa (00ecClIedueHHOT'O OKOJIO MCTOYHMKA I[IMTAaHUA)
WM BEeJIMUMHOM MaleHusd HaOpsSKeHMsa  (pa3HOCTM IIOTEeHUMaJIOB) Ha
pesucTope. B ImaHHOM CJyyae, JIaTuMK, KOTOPHM BHIOaeT 3HaueHUe,
OTHOCAIleeCH K TeMIleparype MUCTOUHNKA INTaHu4g, MOXeT OBITE
DaTUMKOM, KOTOPHM M3MepsaeT 3HaueHMe BJIEeKTPUUECKOTO COINPOTUBJIIEHUS
SIEKTPUUECKOTO pPesucTopa, ODECHIEeUEeHHOI'O OKOJIO MCTOUHMKAa [IUTaHUA,
WM HOaTUMKOM HalpsSXeHUs, KOTOPHM M3MepsaeT BeJUUYMHY [aleHUs

HallpAXeHNMA Ha SJIEKTPUMUYEeCKOM pe3srcTope.



NBSMEHEHHASA $OPMVIJIA MN30BPE TEHMA JOJIA PACCMOTPEHVA 1o
[NIPOT'PAMME PPH

1. Buok yHOpaBJIeHMA IJd aspos3oJjieobpasyplero yCcTpoMCcTBa,
conepXalluil :

naTuMK, KOTOPHM BHIOaeT 3HaueHMe, OTHOCANeecs K TeMIepaType
JIUTUV-VOHHOM aKKyMyJIATOpHOM OaTapeu, KOoTopas fABJILeTCS MUCTOUHUKOM
NMTaHMUA, 3apsSkaeMHM U pal3psSXaeMbM uUepes Halpy3Ky IJId MWCHapeHUs
MCTOUHMKA alspo30Jia; U

KOHTPOJIJIEP, BHIIOJHEHHHM C BO3MOXHOCTLIO BHIIOJIHEHUS OOHOM WJIU
BoJjiee OQYHKUUM yOpaBJeHUS MCTOUHUKOM IIMTaHMA, KOTJa BHXOIHOE
3HaueHMe »OaTuMKa HaxOIUTCS B TIepPBOM IOMalla30He, MMeKIeM IIepBHM
BEpPXHUM TIpelles] ¥ MepBHM HWKHUM HOpenet, IIPU DTOM

IIepPBEM BEPXHUM MOpenell MeHbIle, YeM BTOPOM BEPXHUM MOpenell
BTOPOTO HOMalasOoHa, MWMeKIeTro BTOPOV BepxXHUMM MHOpedell U BTOPOHU
HIDKHUM T[Opelell, ¥ TIepBHM HWKXHUM Opelell paBeH wWiIM OoJiblle, UYeM
BTOPOM HWKHUM INIpelell, OpMUeM BTOPOM IMalla30H ARBRJIAeTCH OMala30HOM
3HaueHuH, OTHOCHAMETOoCH K TeMIlepaType, npu KOTOPOM  MOTYT
BHIIOJIHATHECSA  OOHa WM  0oJiee  QYHKUUN, ovaras30HOM  3HAaueHUsd,
OTHOCHAmMeIOoCH K TeMlIepaType, IpM KOTOPOM CHEPXMBAETCS M3HOC
MCTOUYHMKA OUTaHud, oMana3oHOM 3HauyeHu4d, OTHOCSHAMETOCH K
TeMIlepaType, I[IpM KOTOPOM MCTOUHMK OUTaHMA M3HaAlIMBAeTCsa TOJIBKO
BCJIEOCTBMe OGakTopa, KOTOPHEM ABRJLeTCH TaKuM Xe, KaK HopMaJlbHasd
TeMnepaTypa, WIKM IMalas30HOM, COOTBeTCTBYKHUM pabouel TeMIepaType
MCTOUYHMKA [OUTaHUA.

2. BJjox yHOpabJleHMA IOJS anpo30jeobpasylmero YyCTpoOMCTBa IO II.
1, B KOTOpPOM

IIepBEM OMalas3oH BKJUaeT B cebsa MNepBHM HWKHUY HOpenes, U

IIePBEM HWXHUNM Openej OoJblle, YeM BTOPOM HWXHUM HOpenel.

3. BJIOk ymnpaBJeHMSA IJg asnpos30jeobpaszynlel’o yCTpPOMCTBa IO II.
1 mnm 2, B KOTOPOM

10 MeHbIeV Mepe OIHO M3 ab®COJIOTHOTO 3HaUeHMsS Pa3HOCTU MexIy
BTOPHM BEpPXHUM IIpPeleljIOM M IIepBEHM BepXHUM MpenejioM U abCOoJITHOTO
3HaUueHMd Pas3HOCTU MeXIy BTOPHM HIWKHMM [OIpellelIOM U I[IepPBEM HIWKHUM
IpenejioM  PaBHO W BoJiblle  MaKCHMAaJIBLHOTO 3HaueHUs OmUBOKU
BEHIXOOHOTO 3HaueHUd IO OTHOMEHMK K BXOIOHOMY 3HaUeHMK IaTulKa.

4. BJOK YyHOpaBJIeHMA IJIg aspo30Jieofpalynlero YCTPOMCTBa IO
JoboMy M3 . 1-3, B KOTOPOM

KOHTPOJIJIEP BHIIOJIHEH C BO3MOXHOCTLI pPeTlyJIMPOBAaHMSA II0 MEHBIEMN
Mepe OIOHOTO M3 IepBOT'O BepxXHEero Ipeneja U I[IepBOT'0 HWXHETO

Inpenejyila Ha OCHOBaHMNM IIepPpeMeHHOI'O IlapaMeTpa, KOTOpBIﬁ ofecrieurBaeT



Pa3HOCTE MeXOYy BHXOIOHEIM 3HaueHMeM HOaTuuKa WM MCTMHHBEM 3HadeHMeM
TeMllepaTypsl MCTOYHMKA  [OUTaHUAg, TakuM  obpasouM, UTO  IIepPBHU
OrarasOoH He BHXOOUT 3a IIpelefibl BTOPpOoI'0 Oualla3oHa.

5. BJok ymnpaBJIeHMA IJA aspo30jeobpal3yrlero yCTpOMCTBa IIo
JgoboMy m3 nmn. 1-4, B KOTOPOM

oaTurK PacCIIOJIOXKEH BHYTPU W BOJIU3U BIIEKTPOHHOTO
KOMIIOHEHTa, KOTOPEI BHIIOJHEH OTHEJIbHO OT MCTOUYHMKA IIUTAHUS, U

paccTosgHMe MeXOy IOaTUMKOM M BJEeKTPOHHEM KOMIIOHEHTOM MEHBIIE
pPaccTosaHMSA MeXOy OaTUMKOM M MCTOUYHUKOM IIMTaHUA.

6. BJOok ymopaBJleHUA OJIA aspo3oJjieobpal3ynmero yCTPOMCTBa IO II.
5, B KOTOpPOM

10 MeHbIeW Mepe OIHO M3 ab®COJIOTHOTO 3HaUeHMsS Pa3HOCTU MexXIy
BTOPHM BeEPXHMM IIpelelIOM UM IIePBHM BepXHUM IpelelJioM M abCOJIOTHOI'O
3HaUueHMS PasHOCTU MeXIy BTOPHM HWKHMM I[IpelleJIOM U [IepPBEM HIKHUM
npenejioM paBHO WM OOJiblle BEJIMUMHEL M3MEeHEHMHA, COOTBEeTCTBYKIEIO
VM3MeHEeH 0 TeMIlepaTyph, I[IOoKa TeMllepaTypa MCTOUHMKAa [IUMTaHuA He
nepellaeTCsa B HaTUMK WM SBJIEKTPOHHHY KOMIIOHEHT.

7. BJok yHOpaBJIeHMS IJId anpos3ojeobpas3yrmero yCTpoMcTBa IO II.
5, B KOTOpPOM

10 MeHBIIeM Mepe OIHO M3 ab®COJIOTHOTO 3HaUeHMS Pa3HOCTU MexIy
BTOPHM BEPXHMM IIPemejIOM M IIePBHM BepXHUM IIpelelJioM M abCOJIOTHOTI'O
3HaUeHMA Pas3HOCTM MeXIy BTOPHEM HIKHMM [OpelejIOM U IIePBEM HIWKHUM
IpenejioM pabBHO WM 0OoJiblle aOCOJIOTHOT'O 3HAUEeHUd Pa3HOCTU MeXnOy
BBEIXOIHEIM 3HaUeHMeEM naTurkKa n 3HauUeHMeM, COOTBETCTBYIIMM
VMCTUHHOMY 3HAUEHMI TeMIlepaTyphl MCTOUHMKA IUTaHUA.

8. BJoOk ymnpaBJieHMA OJIA anrpo30Jjeobpa3ynmero yCTpOMCTBa IO II.
5, B KOTOpOM

10 MeHbIeW Mepe OIHO M3 ab®COJIOTHOTO 3HaAUeHMsS Pa3HOCTU MexIy
BTOPHM BEPXHMM IIpelelIOM U IIePBHM BepXHUM IIpelelJioM M abCOJIOTHOI'O
3HaUueHMS PasHOCTU MeXIy BTOPHM HWKHUM I[IpelleJIOM U I[IepPBEM HIWKHUM
npenejioM paBHO WM OOoJiblle 3HaAUeHWs, IIOJIYYEHHOI'O noOaBJIeHUEM
BeJIMUMHE M3MEHEHMSI, COOTBETCTBYWIEIO M3MEHEeHUI TeMIlepaTypr, IIOKa
TeMIlepaTypa MCTOYHMKA [IUTaHMAg He IlepellaeTcss B TaTuMK WU
BJIEKTPOHHEM KOMIIOHEHT, MM afOCOJIOTHOTO 3HaUueHMSI Pas3HOCTU Mexnoy
BHIXOIOHEM 3HaueHMeM naTurKa 7 3Ha4YeHUeM, COOTBEeTCTBYI MM
VUCTHUHHOMY SHaUeHUO TeMIlepaTypPH MCTOUYHMKA OuTaHu4g, K
MaKCUMaJIbHOMY 3HAUEHMK OWMOKM BHXOOHOTO 3HAUEeHMA I[I0 OTHOWEHMUI K
BXOIOHOMY 3HaUeHMUIO OaTuMKa.

9. BJOK YyIHOpaBJeHMsa IJId anpo30jeofpa3yluero YCTPOMCTBa IO

JoboMy M3 M. 5-8, B KOTOPOM



SJIEKTPOHHEY KOMIIOHEHT HABJISETCS KOHTPOJIJIEPOM, U

KOHTPOJIJIEP BHIIOJIHEH C BO3MOXHOCTLI pPeTlyJIMPOBAaHMSA II0 MEHbIEMN
Mepe OIHOW M3 Pa3HOCTM MeXIy BTOPHEM BEPXHMM IIpelelIoOM U II€PBHM
BEPXHMM IIpenejioM ¥ Pas3HOCTM MeXOy BTOPEIM HIWXHMM I[IpenejioM U
IIepBLHIM HIWKHMM I[IpeIeJloOM Ha OCHOBAaHMM PacueTHOM BeJIMUMHEL IJId
KaXOoTo MNpeOBapUTeJIbHO 23alaHHOT'O BPEeMeHM KOHTpOoJIepa.

10. BJuok YyIOpaBJIeHUS IOJIS as’po30Jeodpa3yomero YCTPOMCTBa II0
JobomMy M3 . 5-8, B KOTOPOM

KOHTPOJIJIEP BHIIOJHEH C BO3MOXHOCTBLI PeTryJIMPOBaHMA 110 MeHbIen
Mepe OIOHO M3 Pas3HOCTM MeXIy BTOPHM BEPXHMM I[IPeNejIOM U IIePBHM
BEePXHMM IIpelelJioM U pPa3HOCTM MeXIOy BTOPEM HMWXHMM IIpenejioM WU
[IePBEM HWXHUM IIpellelJIOM Ha OCHOBAHMM BHXOIHOI'O 3HaAUeHMI IaTuMkKa.

11. BJjox yOpaRBJeHMS OJIS as>po30Jjieobpal’yrmero yYCTPOMCTBa IO
Jobomy m3 . 1-10, B KOTOpOM

OnHa wmIMu 0oJee OGQYHKUMY COOEPXUT IO MeHbIel Mepe OIHO U3
pa3pAanku, 3apAaAlkyM M OUaTlHOCTUKM M3HOCAa MCTOUYHMKA [INTaHUAg.

12. BJOK YyHOpaRJeHUS OJIS as’po30Jjieobpal’yrmero yYCTPOMCTBa IO
Jobomy m3 mm. 1-11, B KOTOpOM

BTOPOM BepXHUNM MpeneJ ABJSeTCSI TeMIepaTypol, IIpM KOTOPOM B
MCTOUHMKE I[IMTaHMA I[IPOUCXOOUT M3MeHeHMe CTPYKTYPH WM CcoCcTaBa
BIIEKTPONA WJIM BJIEKTPOJINTA.

13. BJoOK VyHOpaRJeHUs OJIA adpo30Jjieobpal3yrlero yCTPOMCTBa IO
JgodoMy m3 nmn. 1-12, B KOTOPOM

onHa wmIM OoJee OGQYHKIMY COOEPXUT IO MeHbIlel Mepe OIHO U3
pPaspAnKM ¥ OUATHOCTUKM M3HOCA MCTOUHMKA IMTaHUg, U

BTOPOM BEpXHMI mpemet paBeH 60°C.

14. BJoK YyHOpaBJeHMA OJIS aspo30ojecbpal3yrnmero yCTpPpOMCTBa IO
Jobomy M3 mnmn. 1-13, B KOTOPOM

OnHa wmIu 06oJee OGYHKIMY COOEPXUT IO MeHbBIel Mepe OIHO U3
pa3pAalky M OUATHOCTUKM M3HOCA MCTOUHMKA [IUTaHudg, U

MepBHII BEPXHMI Mpenel paBeH 54°C.

15. BJjox yHOpaiBJeHMS OJIA as’po30Jjieobpal’yrmero yYCTPOMCTBa IO
Jobomy m3 mm. 1-12, B KOTOPOM

omHa wmIM 0OoJiee (QYHKUMM ABJAETCS 3apAIKOM MCTOUHMKA IIMTAaHWMA,

BTOPOM BepXHMU Ipemnes paBeH 45°C.
16. BJOK YyHOpaRJeHUS OJI9 as’po30Jieobpalzyrmero yYCTPOMCTBa IO
Jgobomy u3 mnmn. 1-12 m 15, B KOTOPOM

onHa wmIM 0OoJiee OQYHKUMM SABJIAETCS 3apAIKOM MCTOUHMKA IIMTAHUSA,



MepBHI BEPXHMI Mpenell paBeH 39°C.
17. BJOK YyHOpaRJeHUS OJI9 as’po30Jjieobpal3yrlero yYCTPOMCTBa IO
Jobomy us3 mm. 1-14, B KOTOPOM

onHa wmIM 0OoJiee OQYHKUMM ABJAETCS 3apAIKOM MCTOUHMKA IIMUTaHWUA,

BTOPOM HWXHUM Mpenej paBeH TeMlIepaType, IIpM KOTOpPOM B
VCTOUHMKE IIUTAHUA [IPOUCXOIUT DIIEKTPOOCaXIeHNeE .

18. BJOK YyIOpaBJIeHUS IOJIS al’po30Jeodpa3yomero YCTPOMCTBa II0
Jobomy m3 . 1-14 m 17, B KOTOPOM

omHa wmIM 0OoJee (QYHKUMM HABJISETCS 3apAIKOM MCTOUHMKA IIMTaHWUSI,

BTOPOM HMWXHMI Npene paBen 0°C.
19. BJsok yHOpaBJIeHUA IOJI4 as’po30Jeodpal3yomero YCTPOMCTBa IIO
Jgobomy m3 mm. 1-14, 17 m 18, B KOTOPOM

omHa wmIM 0OoJee (QYHKUMM ABJIAETCS 3apAIKOM MCTOUHMKA IIMTAHWUA,

MepPBHM HWKHUM Ipenesl paBeH 6°C.

20. Biok ymnpabJjieHMA IOJS anpo30Jeofpal3ynlero YCTPOMCTBa IO
Jgobomy u3 . 1-14 m 17, B KOTOPOM

ooHa wmIM ©OoJiee QYHKUMM COIOEPXUT II0 MeHbIel Mepe OOHO U3
paspanoKy M OMAaTHOCTUKM M3HOCA MCTOUHMKA [OUTaHUA, U

BTOPOM HWXHMI MNpenesl paBen —10°C.

21. BJok yHOpaBJleHUS IJIA anpo30jeobpaszyllelo YCTPOMCTBA IO
Jgobomy m3 nmo. 1-14, 17 m 18, B KOTOPOM

onHa wmaIM OoJiee OQYHKUUN COIOEPXUT II0 MeHbllel Mepe OOHO U3
pPaspanOKy M OMAaTHOCTUKM M3HOCA MCTOUHMKA IUTAaHUA, U

MepBLHI HWKHUM HOpenes paBed —4°C.

22 . Biok ymnpaBJieHMA IJA anpo30jeobpal3ynmero YCTPOMCTBa IIO
JobomMy M3 mnmn. 1-21, B KOTOPOM

KOHTPOJIJIEP BHIIOJIHEH C BO3MOXHOCTBLI BHIIOJIHEHMSA MHOXECTRA
byHKLIMM, U

IIepBHEM OMalasoH pasjMuyaeTcd OJIA KakIoW M3 QyHKIUN.

23. Biok ymnpaBJieHMA IOJS anpo30jeofpal3yrlmero YCTPOMCTBa IO
JobomMy M3 M. 1-22, B KOTOPOM

KOHTPOJIJIEP BHIIOJIHEH C BO3MOXHOCTBLI BHIIOJIHEHMSA MHOXECTRA
byHKLIMM, U

II0 MeHBIeM Mepe OINHO M3 IepBOT0 BepPXHeTo Ipeneja, IIepBOTO
HIDKHETO Ipenejla, BTOPOTO BepxHeTOo Ipelejla, BTOPOTO HIWKHETO
nopenejla, Pa3HOCTU MeXIy BTOPHEM BEPXHMM IIpeHeJiOM M IIePBHM BepXHUM

InpeneJioM M pasHOCTM MeXIy BTOPEM HIXHMM IIpeldeJIOM WM II€PBEM HVXHIMM



IpeneJjioM SABJISeTCH OIHMM M TeM Xe OJIS MHOXeCTBa OQyHKUUM.

24 . Aspos3oJeobpasyKlee YyCTPOUCTBO, CcomepXalee:

OJIOK YyIIpaBJIeHUA II0 JIboMy M3 IIl. 1-23;

HaTpy3Ky, KOTopasd MCIapsaeT MCTOUYHMK anpo30Jii.

25. Cnocof, comepxamuy cJjenyllue STallbl:

IoJIydalnT WM OLEeHMBAT 3HadeHMe, OTHOCHAIlleeCsa K TeMIlepaType
JIUTUV-VOHHOM aKKyMyJIATOpPHOM OaTapeu, KoTopas fABJILeTCS MUCTOUHUKOM
NUTaHMUg, 3apsSkaeMHM U pas3pSXaeMbM uepes HaTlpy3Ky IOJI4 MWCIapeHUs
MCTOUHMKA al’po30Jia; U

BHIIOJIHAIOT OIOHY MM 0OoJiee OGyHKUMUNM YHOpaBJIEeHMS MCTOUHUKOM
OMTaHMUsg, KoTJga 3HaueHMe, OTHOCAMeecsa K TeMlIepaType MCTOUYHMKA
OMTaHMUsA, HaxXOOIUTCA B IIepBOM JIMalla30He, UMeKIeM IIePBHY BepxXHUMN
nopelell U MNepBHM HWKHUM Tpenes, IPpY 3TOM

IIepBEM BEPXHUM MOpedell MeHbIle, YeM BTOPOM BEPXHUM MOpenell
BTOPOTO HOMalasoHa, WMeKIeTro BTOPOV BepxXHUM HOpedell U BTOPOHU
HWDKHUM T[Opelell, W TIepBHM HWXHUM Opelell paBeH WM OOoJiblle, UYeM
BTOPOM HWKHUM INIpelell, OpMUeM BTOPOM IMalla30H ARBRJLAeTCH OMala30HOM
3HauYeHuUH, OTHOCHAMEeTOoCH K TeMIlepaType, npu KOTOPOM  MOTYT
BHIIOJIHATHLCSA  OOHa WM  0OoJiee  QYHKUUN, Iovaras30HOM  3HaueHUsd,
OTHOCHAmMeIOCa K TeMlepaType, IpM KOTOPOM CHEPXMBAETCS M3HOC
MCTOUYHMKA OUTaHuA, o1arna3oHOM 3HayYeHu4d, OTHOCSAMEI0CH K
TeMIlepaType, I[IpM KOTOPOM MCTOUHMK [IMUTaHMA M3HAIIMBAETCsa TOJIBKO
BcJencTere GakTopa, KOTOPHM 4ABJSAeTCS TakuM Xe, KakK HopMaJlbHas
TeMlepaTypa, WIKM IMala30HOM, COOTBeTCTBYyKHIMUM pabouel TeMIepaType
MCTOUYHMKA OUTaHUA.

26. KOMMBIOTEPHO —UMTaeMBIN HOCHUTEeJIb OaHHBIX, conepxammun
oporpaMMy IJIS TPeONMCaHMsa KOMIBITEepY 3alaHMsd BHIIOJIHATE CHOCOO IO
m. 25.

[Io mDOBepeHHOCTHU
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B. JOKYMEHTbBI, CHUTAIOIIUECS PEJIEBAHTHBIMHA

Kareropus* CchuTKH Ha JOKYMEHTHI C YKa3aHHEM, /e 3T0 BO3MOXKHO, PENIeBAHTHBIX YacTeH OTHOCHTCSA K IYHKTY Ne
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D NOCHCAYIONNE NOKYMECHTHI YKa3aHbl B IPOAO/DKCHHH

«T» - Gonee no3aHuH JOKYMEHT, ONyGIHKOBaHHBIH OC/E KATHI PHOPUTETA H
* Ocobrie KaTeropHH CCHUIOYHBIX TOKYMEHTOB: AHHA 2 » ony AaTel NPHOD

(«A» - IOKyMEHT, onpe e o6 ypOBEHs TEXHHKH MIpUBECHHELR JU1A NOHUMaHNA H30GpeTeHHs

D - IOKYMEHT, NpHBENEHHBIHi B eBpasHicKoH 3atBKe (X» - IOKYMEHT, UMeIommi HanGoiee GIH3KOE OTHOLICHHE K MPEMETY TIOUCKa,

«E» - Gosee paHHHi TOKYMEHT, HO OyGMKOBAHHBIH Ha ATy NOAaYH NOpOYAMMIA HOBH3HY WITH H306DETATENECKHH YPOBEHD, B3ATHIA B OTAENBHO-

leBpa3sHHCKON 3a9BKH HITH NOCIE HEE cm

(O - OKYMEHT, OTHOCAIITHICH K YCTHOMY AcKpBITHIO, skcrionmpo- | €Y ~ AOKYMEHT, HMeromuii HanGoriee 6TH3KOE OTHOMICHHE K TIPEIMETY NOHCK,
BAHMIO U .1 nopoyaIuit H306PETATENbCKHH YPOBEHD B COYETAHHH C APYTUMH IOKyMEH-

"P" - HOKyMEHT, OnyGIHKOBaHHbI 0 AaThl MOAA4H eBpasniickoit TaMH TOH e KaTeropuu

3aABKH, HO TOCIIE AATH UCTIPALIMBAEMOTrO NpHOpHUTETa" («8» - IOKYMEHT, ABJIAIOMIATICA NATEHTOM-2HANOrOM
«L» - AOKYMEHT, IPUBECHHBIN B APYTHX LEMAX
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