I'OCT 30815-2002

MEXTOCYJIAPCTBEHHBIA CTAHJIAPT

TEPMOPEI'YJISITOPBI ABTOMATHYECKHUE
OTOHUTEJIbHBIX IPUBOPOB CUCTEM
BOJAAHOI'O OTOIVIEHUSA 3JAHUN

OBIIUE TEXHUYECKHE YCJIOBUSA

MEXT'OCYIJAPCTBEHHASA HAYYHO-TEXHUYECKASA KOMUCCUA
IHO CTAHAAPTU3AIIMU, TEXHUYECKOMY HOPMHUPOBAHUIO
N CEPTUOPHUKAIIMU B CTPOUTEJIBCTBE (MHTKC)

MockBa
IIpenucioBue

1 PA3SPABOTAH ®enepanbHbiM TOCYJAapCTBEHHBIM YHHUTAPHBIM MPEINPHUSATAEM -
[lenTpoM MeTO0JI0TMH HOpPMUPOBaHUA U cTanaaptusanuu B crpoutensctse (OIYII [THC),
®DenepallbHBIM T'OCYJApPCTBEHHBIM YHUTApHBIM NpennpuarneM «HaydHo-ucciienoBarenbckuit
UHCTUTYT caHuTapHol TexHuku» (PI'YII HUHMcantexuuku), PenepaqbHbIM LIEHTPOM
ceprudukarnym B crpoutenbetBe (PLIC), 3A0 «Jlandoce» v rpyIIoN CrienuaIncToB

BHECEH T'occtpoem Poccun

2 [IPUHAT MexrocyaapcTBEHHOM HayYHO-TEXHUYECKOW KOMUCCHEN O CTaHIapTHU3AIINH,
TEXHUYEeCKOMY HOpMHpoBaHUiO U ceprudukanuu B crpoutenbctse (MHTKC) 24 ampens
2002 r.

3a NpUHSATHE TPOTOJIOCOBAIH

HanmenoBaHue opraHa rocy1apcTBEHHOTO YIPaBJICHUSA
HaumenoBanue rocynapcraa
CTPOUTENBCTBOM
Aszepbaiimxanckas Pecry0imka Toccerpoii Azepbaitmxanckoit Pecry0nmkn
Pecny6nnka ApmeHus MWUHHCTEPCTBO TPagoCTpONTENBCTBA PecyOnkn Apmennst
Pecny6inka Kazaxcran Kascrpoiikomuter Pecryonmku Kaszaxcran
Keipreizckas Pecry6mmika lNocynapctBennas Komuccus mo apXuTeKType M CTPOUTENLCTBY MPH
[paButensctBe Kbiprozckoii PecyOmikn
Pecny61nka Monosa MWHHCTEPCTBO 3KOJOTHH, CTPOWUTENbCTBA W Pa3BUTUS TEPPHUTOPHI
Pecny6nuku MonnoBa
Poccuiickas ®@enepauus T'occrpoii Poccun
Pecmy6nuka Tamkukuctan Komapxctpoit PecryGnuku TagxukucTan
Pecny6nnka V3bekucran I'ockomapxutekTcTpoit PecrybOnuku Y36ekucrtan

3 BBEJIEH BIIEPBBIE

4 BBEJIEH B JIEVMCTBUE c 1 ampenst 2002 T. B KauecTBe OCYIapCTBEHHOTO CTaHAAPTA
Poccuiickoit @denepanun nocrasosienueM I'occtpost Poccun ot 15 suBaps 2002 r. Ne 2

BBenenue

Hacrosmuit crangapt «TepmoperyssiTopbl aBTOMAaTU4YecKHe OTONUTENBHBIX MPUOOPOB
CHCTEM BOJITHOTO OTOIUIEHUS 3aHui. OOII1e TeXHNYECKUE YCIOBUS» YCTaHABINBAET HOPMBI
JUIL W3TOTOBJICHUS JBYXXOJOBBIX TEPMOCTATHUYECKUX PETYJISATOPOB Il OTONUTEIBHBIX
puOOpoB. ABTOMAaTUYECKUE TEPMOPETYJISATOPHI, IIPEICTABICHHBIE B HACTOSINEM CTaHIapTe,
paboTaloT B YCIOBUSX IpEABApUTENIbHOW HACTPOWKH WM Oe3 MperBapUTEIbHON HACTPONKH
npu Temmeparype TtemtoHocutens g0 120 °C m HomMuHambHOM gaBienuu 10 1,0 Mlla
BKJIFOYUTENBHO.




Hacrostmuii  crammapt coorBerctByeT craHmapry EN 215, wacte 1 (1988)
«TepmocraThueckue KiamaHbl JJIsl OTONMTENBHBIX HpuOOpoB. TpeboBaHUS U METOJBI
WCIBITAHUN» B YACTU ONPEJEIICHUN, TUIIOB M OCHOBHBIX pa3MEPOB, TEXHUUECKUX TPeOOBaHUM
U MeTonoB HcnbplTaHuid. OOopynoBaHWE JUIsI UCHBITAHWNA MJIEHTHYHO OOOPYIOBaHUIO,
pexoMmeHnryeMoMy crangaprom EN 215.

Hcnonp3oBaHne MHAMBHUIYAIbHOTO ABTOMATHYECKOTO PEryJIMpPOBaHUS TEIUIOOTAAYM
OTOIIUTENIBHBIX INPUOOPOB IIyTEM IPUMEHEHHS TEPMOPETYJISTOPOB SBISETCS YacThIO
KOMIUJIEKCHOM IIporpaMMbl «DHeprocoepexeHne» B 3JaHUSIX MacCOBOTO U MHIUBUYaIbHOTO
CTPOUTENBCTBA.  DKOHOMHYECKas  A(PQPEKTUBHOCTH  MPUMEHEHHs  aBTOMATHUYECKOTO
TEPMOpPETyJIATOpa MOATBEP)KJCHA MHOTOJETHUM OTEYECTBEHHBIM U MHPOBBIM OIIBITOM.
TepMoperynsTopel B cHCTEMax OTOIUIEHHS IIO3BOJISIIOT aBTOMAaTHYECKH IOJJIEPKUBATH
TeMmIeparypy BO3JyXa B IIOMEIIEHHMM Ha 3aJaHHOM YpOBHE ¢ TouHocTero g0 1 °C.
TepMoperynsTopel MOTYT OBITH YCTAHOBJIIEHBI B OJHO- WM JABYXTPYOHBIX CHCTEMAax
OTOIICHUSI CTPOSIIIUXCS WK CYIIECTBYIOIUX 3/1aHUH pa3InYHbBIX ATAXKHOCTH U HA3HAUCHMUSL.

MEXTOCYJIAPCTBEHHBI CTAHJIAPT

TEPMOPEI'YJIATOPBI ABTOMATUYECKHE
OTOIMUTEJBHBIX IIPUBOPOB
CUCTEM BOJISIHOI'O OTOILIEHUSA 3JIAHUI

O6mue TexHUYECKHE YCTOBUS

AUTOMATIC VALVES FOR REGULATION
OF TEMPERATURE IN HEATING DEVICES
OF SYSTEMS OF WATER HEATING OF BUILDINGS

General specifications

Jlata BBegenus 2002-04-01
1 O6a1acTh MpUMeHeHHsT

Hacrosimuii cranmapr pacnpocTpaHseTcss Ha aBTOMAaTUYECKHE TepMOpPEryJIHpyroIue
KJIamaHbl (Jajee - TEepMOPEryJsITOphI), padoTaromue 0e3 HCHOJIb30BAHUS IOCTOPOHHETO
UCTOYHMKA SHEPruM (IPSMOTO JEHCTBUS), MpeHa3HAueHHBIE JJISl PEryJIMpPOBAaHUS TEIIOBOM
MOIITHOCTH OTONUTENBHBIX IMPHUOOPOB B CUCTEMAx BOJISHOIO OTOIUIEHUS 3JaHUH U
COOPYKEHHU.

TepmoperynsTopsl IpeiHa3HaYeHbI Ul PA0OTHI B CIIEAYIOUINX YCIOBUAX:

- TapaMeTpbl TEIJIOHOCUTENs: u30bITouHOe pabouee naBieHue - Jjgo 1,0 Mlla
BKJIFOUUTENBHO, TeMIiepaTypa - 10 120 °C;

- IapaMeTphbl OKpyJKarolled cpenpl: Temneparypa 5-45 °C, oTHocuTenbHas BiaxxHOCTh 30-
80 %.

2 HopmaTHBHBIE CCHLIIKH

B Hacrosiem cTanmapTe UCIOIb30BaHbl CCHUIKU Ha CIEAYIOLINE CTaHIaPThI.

['OCT 2.601-95 ECK/I. DkcrutyaTalidOHHbIE TOKYMEHTHI

['OCT 12.2.063-81 CCBT. Apmarypa mnpoMmbliuieHHas TpyOompoBoaHas. OOrue
TpeGoBaHus 0€30IacHOCTH

I'OCT 613-79 Bpon3sl o510BSIHHBIE TUTEIHBIE. Mapku

I'OCT 2991-85 Aumuku gomareie Hepa3OopHbIe Uit Tpy30B Maccoil 1o 500 kr. OO6ume
TEXHUYECKHE yCIOBHS

I'OCT 5959-80 Smmku U3 TUCTOBBIX APEBECHBIX MAaTepHAIOB HEpa3OOpHBIE JJIS IPY30B
Mmaccoit 10 200 kr. O01mHe TeXHUYECKHUe YCIOBHS

I'OCT 6357-81 OcHoBHbIE HOpMBI  B3amMmo3ameHsiemocTu. Pe3pba  TpyOHas
LHUJIMHApTYEcKast

I'OCT 10589-87 Ilomuamuz 610 nutbeBoii. Texnuueckue ycnoBus




['OCT 14192-96 MapkupoBka rpy30B

['OCT 15150-69 Mamwunsbl, mpuOOpHl U Ipyrue TeXHUUYECKHUe u3fenus. VicnomHenus st
pa3IMYHBIX KIUMATHYeCKHX paiioHoB. KaTeropwu, ycioBUS SKCIUTyaTalldd, XpaHEHHS H
TPaHCIIOPTHPOBAHUS B YACTH BO3JACUCTBHS KIMMATHYECKUX (PAaKTOPOB BHEITHEH CpeJIbI

I'OCT 15527-70 CmiiaBel MeAHO-LIIMHKOBBIE (JIaTyHH), oOpaOaTbiBaeMble IABJICHHUEM.
Mapku

I'OCT 17711-93 CnnaBbl METHO-LIMHKOBBIE (JIaTyHU) IuTeiiHbIe. Mapku

['OCT 26663-85 Ilaketbl TpancmopTHble. DOpMHUPOBaHHWE C TMPUMEHEHHEM CPEJICTB
naketupoBanus. O01Ke TeXHuYecKrue TpeOOBAHMS

I'OCT 26996-86 E IlonunpomnuieH 1 conoJuMepsl mponwieHa. Texauueckue ycloBus

3 OnpeaesieHus

B HacrosimeM cTaHzmapTe NPUMEHSIOT CIEAYIOIAE TEPMUHBI C COOTBETCTBYIOIIUMU
oTpeieICHUSIMHU.

Tepmoperyasitop - Bua TpyOOIIpOBOIHOM apMaTypbl, oOecreunBaroieil aBToMaTHuecKoe
W3MEHEHHE KOJMYeCTBa MPOTEKAIOIEro 4yepe3 KiamaH TePMOPETyJATopa TEIJIOHOCUTENs B
3aBUCHMOCTH OT 33JJaHHON TeMIIepaTyphl BO3TyXa.

Peryasitop TemmepaTypbl (TepMOroJioBKa) - Yy3el (AeTajlb) TEepMOpPErysiTopa,
BKJIIOYAIOIIUN JaTYuK U PYKOATKY YCTAaHOBKHM TeMIlepaTypbl U oOecreduBaroIuii
HE00X0IMMOE MEePEKPHITUE TTPOXOAHOTO CEUCHHUS KIIallaHa B aBTOMAaTHYECKOM PEKUME.

Peryaupyromuii kjanan (KjanaH) - TEpMOPETYJIATOp 0€3 yCTPOWCTBAa aBTOMATHYECKOTO
pEeryJIUpOBaHUS TeMIepaTyphl (MOXKET HMMETh PYKOSTKY WJIHM 3aIllUTHBIA KOJIA4YoK JUis
W3MEHEHHUSI BpYUHYIO KOJIMYECTBA MPOTEKAIOIIEro Yepe3 HEro TeIIOHOCUTEIIS).

KpuBble oTKpbITHS H 3aKpbITHS - TpadUyecKkoe MpeCTaBICHUE BEIUYMHBI MOTOKA
TETUTOHOCHUTENSl KaKk (PYHKIMM TeMIepaTypbl TNpH [BHKCHWW KJallaHa B HalpaBICHUU
OTKPBITHS U 3aKPBITHS TIPU MOCTOSSHHOM TIepernajie AaBJIeHUN Ha KialaHe U HEU3MEHSIEMOM
MOJIOKEHUU PYKOSITKA YCTAHOBKH TEMIIEPATYPHI.

I'ucrepe3nc TepMoperyasTopa - pa3HOCTh TEMIEpaTyp MEXAY TOYKAMH Ha KPUBBIX
OTKPBITHS U 3aKPBITHS, IOTYYSHHBIX IPH HOMUHAIBHOM IOTOKE TETIOHOCUTEISL.

Bausinne ctaTHyecKoro JaBJeHHS - PA3HOCTH TEMIEPATYpP MEXAY COOTBETCTBYIOIIUMU
TOYKAMM Ha JIBYX KPHUBBIX 3aKPBITUS, MMOJYUEHHBIX IPU Pa3HBIX CTATHUECKUX JABJICHUSIX U
OJIHOM BEJIMYMHE MOTOKA TEMJIOHOCHUTEIIS.

Biausinme mnepemana pJaBjeHHWii - pa3HOCTH TeMmIepaTyp MeEXAY TOo4ukamMu S Ha
TEOPETUYECKUX TPSIMBIX 3aKpPBITHS, MOJNyUYeHHas TMpU Pa3IUYHBIX [epenagax IaBJICHUS
TEIUIOHOCHUTEIISI Ha KJIalaHe.

Bausinne u3MeHeHHs TeMIePaTyPhI TEMJIOHOCUTEJIS - PA3HOCTh TEMIIEPATyp Ha KPUBBIX
3aKpBITUSI, SKBUBAJCHTHAs OTKJIOHEHUIO BEJIMYMHBI II0TOKAa, BbI3BAaHHAS W3MEHEHHEM
TEMIEPaTyphl TEINIOHOCUTEIS, TPOXOISIICH Yepes KilaraH.

Bausinme  okpykaomeil  TemmepaTyphl Ha  padoTy TepMoperyJasTopa ¢
AHCTAHIHMOHHBIM JATYHKOM - Pa3HOCTh TEMIEPATYpP MEXKAY COOTBETCTBYIOIIUMHU TOUYKAMH
Ha KPUBBIX OTKPBITHSI NPH OJMHAKOBON BEIMYMHE IOTOKA, MOJIyY€HHAas KakK IPHU pPaBHBIX
TeMIepaTypax BCTPOSHHOU U BEIHOCHOW YacTel JaTuuka, TaK U MpU Pa3HbIX TeMIiepaTypax.

Bpemsi cpaGaTbIiBaHUSI TepMOperyJsiTopa - BpeMs, HEOOXOAMMOE MJisi JOCTH)KEHUS
TpeOyeMoro M3MEHEHUsS! BETUYHMHBI MOTOKA TEIUIOHOCUTENS MpPU M3MEHEHHH TeMIIepaTyphl
BO3/TyXa.

TemmepaTypa aaTumka - TeMiepaTypa JaTyika, paBHasl MPU UCHBITAHUIX TeMIIepaType
BOJIbI B BaHHE WJIM BO3/yXa B BO3AYIIHON Kamepe.

Teopernueckasi npsimas - npsiMast JIMHUsL, poxojsiias yepe3 Touku 0,5 g, 1 0,25 g, HA
KPUBOH OTKPBITHSI UJTH 3aKPBITHUSI.

Touka § - Touka mepeceyeHUs TEOPETHUUECKOW MpsSMOW C ochblo abcumcc rpaduxa
peryJIupoBaHusi, COOTBETCTBYIOIIAS g = 0.

YcaoBHbIe 0003HAY CHUS



&m - BETMYMHA MOTOKA TEIJIOHOCUTEIIS

gmn - HOMHMHQIIbHAs BEIMYMHA IOTOKA Ui TPOMEXKYTOYHOIO TIIOJOXKEHUS PYKOSTKU
YCTaHOBKH TEMIIEPaTyphl

&m max - MAKCUMAJIBHO JIOCTUTaeMasi BeJINUMHA TOTOKa Mpu nepenajae napieHui 0,1 Mlla

gms - BEIMUMHA MOTOKA, AocTuraemas npu temmeparype S-2 °C u nepenaje nasinenuit 0,01
MIla npu Bcex BO3MOXKHBIX MOJIOKEHUSX PYKOSTKH YCTAaHOBKH TeMIIepaTypbl

&ms max - BEIMYMHA TOTOKA TP MAKCUMATHHOM TIOJIO)KEHUU PYKOSTKHA YCTAaHOBKHU
TeMIEepaTypbl

&ms min - BEJIMYMHA TOTOKA TPU MHUHUMAIBHOM TIOJOKEHUU PYKOSTKH peryisTopa
TeMIEepaTypbl

&mxl» &mx2 - BCIIOMOTATeNbHBIC 3HAYEHUsS BEIUYMHBI MOTOKA JUJIs U3MEPEHUs] BPEMEHU
cpabaTbIBaHHS

t; - TeMIIepaTypa JaTYuKa, COOTBETCTBYIOMIAS g, “C

s max - 3HAYEHHE TEMIEpaTyphbl JaTuWKa MPU MaKCUMAIbHOM IIOJIO)KEHUU DPYKOSTKU
YCTaHOBKH TeMmIieparypsl, °C

ts min - 3HAUEHUE TEMIEpATypbl AATYMKa NPU MUHUMAIHHOM IIOJIOKEHUU PYKOSITKU
YCTaHOBKH TeMmIieparypsl, °C

t; WM t, - TeMIepaTypa JaTyhKa, COOTBETCTBYIOIIAs g, = 0 Ha KpUBOM OTKPBHITUS WU
3aKPBITHS

AP - meperaji TaBJICHHUN TEINIOHOCUTEIIS HA BXOJE M BBIXOJIC U3 PErYIHPYIONIETo KiianaHa,
MlIla

4 Tunsl 1 0OCHOBHBIE Pa3Mepbl

4.1 Tunsl peryiasiTOpoB TeMIepaTypbl U X HAMMEHOBAaHUE JOJKHBI COOTBETCTBOBATh
yKa3aHHBIM B Tabsmie 1 1 Ha pucyHKe 1.

4.2 Cxema OJHOrO M3 KOHCTPYKTHBHBIX BapHaHTOB HCIOJIHEHHS TEPMOPETYJISTOpa CO
BCTPOEHHBIMH PETYJISITOPOM TEMIIEPATypPhl U JATYAKOM IIPUBEJIEHA HA pUCYHKe 2. B Kopiyce
KJanaHa s JBYXTPYOHBIX CHCTEM OTOIUICHUS JOJKEH OBITh BCTPOCH MEXaHU3M
TIPEeABAPUTEILHON THAPABIAYECKOW HACTPOUKH.

Tabnuma 1

Tun HaumenoBanue

T1 TepMoperyasTop co BCTPOSHHBIM PEryJISITOPOM TEMOEPATyphl H AATYUKOM

T2 TepMoperyasTop co BCTPOSHHBIM PETYISITOPOM TEMNEPATyphl U AUCTAHIUOHHBIM JaTYHKOM

T3 TepmoperynaTop ¢ AWCTAaHIMOHHBIM JAATYMKOM, KOTOPBI OOBEOUHEH C PpETyJsITOpOM
TeMneparypsl

T4 TepmoperyasaTop ¢ AMCTaHLIMOHHBIM AaTYMKOM M OTAEIBHO PACIOJIOKEHHBIM PEryISITOPOM
TeMIepaTypsl




@ - TEPMOPETYJIATOP CO BCTPOEHHBIM PEryIATOPOM TeMIIepaTyphl U JATYMKOM; O - TEPMOPETYIATOP CO
BCTPOEHHBIM PETYJIATOPOM TEMIepaTypbl U AUCTAHLMOHHBIM TaTYMKOM; & - TEPMOPETYJIATOP C NUCTAHLMOHHBIM
JATYUKOM, KOTOPBIil OOBEIMHEH C PETYJISATOPOM TEMIEPATypbl; & - TEPMOPETYIATOP C AUCTAHLMOHHBIM
JATYUKOM U OTAENBHO PACTO0KEHHBIM PEryJIATOPOM TeMIEpaTypbl

Pucynok 1 - Tunbl peryasiTopoB TEMIIEPATYPBI
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1 - perynaTop TemMmneparypsl; 2 - 1aT4MK; 3 - pyKOATKa YCTAHOBKH TEMIIEPaTyphl; 4 - IIKana BeIoopa
TeMInepartypsl; 5 - coeIMHUTENbHAA raiika; 6 - MpUCcoeIMHUTENbHbIN MaTpyOoK; 7 - HaKUIHas raiika; § - 3aTBOp;
9 - cenno knanaHa; /0 - nepegaTo4yHbId WTOK; [/ - yruioTHEHUE; /2 - KlanaH

Pucynok 2 - [lpuHiunuaibHas cxeMa KOHCTPYKIUU TEPMOPETYIISITOpa (CO BCTPOSHHBIM
PETYJISTOPOM TEMIIEPaTyphl U TATYUKOM )

4.3 KoHCTpyKnus W Marepual PYKOSTOK TEPMOPETYJISITOPOB JOJDKHBI HCKIIIOYATh €€
Harpes Ha nosepxHoctu Oouee 45 °C.



4.4 Tunsl KjamaHoB - IPOXOJHOM M YIJIOBOM mpuBeldeHBl Ha pucyHke 3. Kpome
yKa3aHHbIX, KJIallaHbl MOTYT OBITH TPEXOCEBBIE IIPABOTO U JIEBOTO MUCIIOTHEHHUSI.

JlomyckaroTcst Jpyrue THUIBl KOHCTPYKIIMM KIallaHOB, B TOM YHCJIE BCTPOEHHBIE B
OTOIHTENbHBIE TPHOOPHI, 00eCIIeUnBaIOIIEe TPeOOBAHUS HACTOSIIETO CTaHIapTa.

4.5 YcnoBHOoe 0003HAUEHHE TEPMOPETYIISITOPA COCTOUT U3: 0003HAUEHUS THUIIA PErysaTopa
Temneparypsl (Tabnmuma 1); BeIMUMHBI YCIOBHOIO JUaMeTpa KilallaHa; THUIa KjlalaHa ¥ ero
Pa3HOBUHOCTH B 3aBUCHMOCTH OT CUCTEMBI OTOILJIEHUS (O - OJHOTpYOHasI, /1 - IBYXTpyOHast)
1 0003HAYEHHUSI HACTOSIIIIErO CTaH/1apTa.

a - TEPMOPETYJISATOP YIJIOBO; 6 - TEPMOPETYJIATOP MPOXOIHOH C YINIOTHEHUEM
Pucynok 3 - Tumbl kamnanos

Tun knanmana o6o3Havyaercst OykBoii: ¥ - yrioBoi; I1 - mpoxoanoit u A - TpexoceBoii.

[Ipumep ycimoBHOro 0003Ha4YeHHs TepMoperyisTopa auamerpom [y, = 15 mMm s
OJTHOTPYOHOM cHCTEMBI OTOIUICHUS, C TPOXOAHBIM KJIallaHOM, CO BCTPOCHHBIMH PETYJISITOPOM
TeMIIepaTypbl U JATUYUKOM:

Tepmopeeynsamop T1-15 - Ilo I'OCT 30815-2002.

To xe, Tepmoperymnstopa quameTpoM JI = 20 MM Ji1s1 ABYXTPYOHO#H CHCTEMBI OTOIIJICHUS, C
YTJIOBBIM KJIAIAHOM M JIUCTAHIIMOHHBIM JATYHKOM:

Tepmopeeynamop T2-20-Yo I'OCT 30815-2002.
S Texun4ueckune TpedoBaHUSA
5.1 TpeOGoBaHUsI HATEKHOCTH

5.1.1 TepMoperysiTopbl TOJKHBI BBIJIEPKUBATh HCHBITATEILHOE JIaBlIeHUE HE MeHee 1,5
MIla ©6e3 yTeykd B COCQUHEHUSX © B COOpPHBIX JJEMEHTaX KOpIyca KjamaHa
TEPMOPETYJISATOPA.

5.1.2 3aMeHa ymIOTHEHHMsI IITOKA KJalaHa JIOJKHA OCYIIECTBISATHCS 0€3 CIycKa BOJBI U3
CUCTEMBbI, B KOTOPOH YCTaHOBJIEH TEPMOPETYJIISTOP.

5.1.3 Kopmyc knamaHa JOJDKEH BBIICpXKHBAaTh Harpy3ky Ha H3ru0 0e3 paspylieHui,
TIOSIBJICHUS TPETIIMH, CKOJIOB U JIe(hOpMaIIHid.

5.1.4 PykosTka peryinsaropa TemImepaTyphl JOJKHA OBITh MPOYHOW MpPHU UCHIBITAHUU Ha
BpallleHue U U3ruo.

5.1.5 Kpytsmuit MOMEHT Ha PYKOSITKE YIpaBICHHUS TEPMOPETYISITOpA MPU OTKPHITHH U
3aKpBITUH HE JIOJKEH MpeBbimarh 2,0 H-M.

5.2 Paboune xapakTepHCTHKH

5.2.1 HomuHanpHas BenuYMHA IOTOKA TEIUIOHOCUTENS, COOTBETCTBYIOIIAS BEIMYHMHE
nmoroka mnpu Temneparype S - 2 °C, ykazaHHas MPeIIPUSTHEM-U3TOTOBUTEIIEM W
olpezieNieHHas IPH UCIBITAHUSX, HE JIOJDKHA OTiIMYaThes Oosee yeM Ha: 10 % Ui BeTUUUHBI
noToka 6osiee 33 Kr/d 1 Ha 3 KI/4 - JIJIs1 BEJIMUMHBI IOTOKA MEHEE UM paBHOTO 33 Kr/4.

Benmnunna moToka, COOTBETCTBYIOIIAs BEJIMUMHE MOTOKa Npu Temmeparype S - 1 °C, He



JI0JKHA TIpeBbImaTh 70 % BeIMYMHBI HOMUHAIBHOTO TTOTOKA.

5.2.2 BeanunHa NOTOKA TEIUIOHOCUTEIISI TPU MUHUMAIIBHOM U MaKCHUMaJbHOM MOJIOKEHUH
PYKOSITKH PETYJISITOpa TEMIIEPATYPHI &5 TOHKHA UMETH CJIETYIOITUE TIPEIEIb:

- TP MAKCUMAITBHOM TIOJIOKEHHUH s max = 0,8 gmn;

- IpY MUHUMAIIBHOM 110J10KeHUU 1,20 g,un = gims min = 0,5 g

5.2.3 BenuunHa TOTOKAa TEIUIOHOCUTENS Ui TEPMOCTATHMUECKOro  KjamaHa C
TPEABAPUTEIBHON THIPABINYECKON HACTPOWKOW B MPOMENKYTOUHOM ITOJOKEHUN MEXKITY
MUHUMAQIbHOW M MaKCHUMaJIbHOW TMO3MIMEH peryisitopa TeMmIepaTypbl HE JOJDKHA
OTKJIOHSTBCS OT 3HAUCHUH, 3aJJaHHBIX U3TOTOBUTENIEM U YKa3aHHBIX B 5.2.1.

5.2.4 PazHoCTh TemnepaTyp Ha KPUBBIX OTKPBITHS W 3aKPBITHS IPU U3MEHEHUU Nepenaaa
naBneHuit Ha kianane 6onee yem 0,01 MIla e momkaa npesbimars 1 °C.

5.2.5 Pa3HocTh TeMiiepaTyp Ha KPUBBIX 3aKpbITUsS KJlallaHA IIPU U3MEHEHUU CTAaTHYECKOTO
nasnenus ot 0,01 MIla mo 1,0 mpu nmpodnx paBHBIX YCIOBUSIX HE JOJDKHA IpeBbimath 1 °C.

5.2.6 I'ucrepesuc TepMoperysiTopa He A0bkeH npesblmarh 1 °C (pucyHOK 4).

5.2.7 Pa3nunia temnepaTyp MeXy TOUKOH S W TeMIepaTypoil 3aKphITHS f; WM OTKPBITHS
t, KJanaHa He J10JbkHa npesbimars 0,8 °C.

5.2.8 PazHoCTh TemIiepaTyp Ha KPUBBIX OTKPBITHS KJIallaHa ¢ JUCTAHIIMOHHBIM JaTYMKOM U

BCTPOCHHBIM JATYUKOM IIPpU MMPOMECIKYTOYHOM IOJIOKCHUUN PYKOATKH HC HOJDKHA ITPEBLINIATH
1,5 °C.
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a - KpUBasi OTKPBITHSL; 6 - KpUBAs 3aKPBITHUSI; 6 - TEOPETUUECKAs XapaKTEPUCTHKA; 2 - 3HAUEHHNE TUCTEPe3uca; 1, -
TeMIepaTypa 3aKpbITHs TEPMOPETYIIATOPA; ¢, - TeMIepaTypa OTKPBITHS; TOUKa S - TeOpeTHUYeCKas TeMIeparypa
3aKpBITUS (OTKPBITHSA)

Pucynok 4 - I'padudeckas xapakKTepUCTHKA PETyTHPOBAHUS

5.2.9 BnusiHue TemmepaTypbl BOIBI (TeIJIOHOCHTENs) Ipu ee m3MeHeHnu Ha 30 °C Ha
BEJINYMHY TOTOKA HE JOJDKHO MPEBBIIIATH!

1,5 °C - ans TEpMOPETYJIATOPOB CO BCTPOEHHBIM JJTaTYUKOM TEMIIEPATYPHI;

0,75 °C - mi1st TepMOPETYJIATOPOB C AUCTAHIIMOHHBIM JATYNKOM TEMIIEPATYPhI.

5.2.10 Bennunna BpeMeHU cpabaThIBaHUs HE JOJKHA IpeBbars 40 MuH.

5.2.11 HampaBieHre HW3MEHEHHS BEIUYUHBI TOTOKA NP PYYHOM PETYIUPOBAHUHU C
MIOMOINBIO 3AIIUTHOTO KOJIMAyKa JOJDKHO OBITh 0003HAUe€HO MapKUpoBKoH. Paznuume B
BEJIMYMHE TIOTOKA, BBIPAXKEHHOE Yepe3 M3MEHEHHE TeMIepaTyphl, onpenesieHHoe mo 8.5.13,
ToJKHO OBIT B Tipenenax 0,8 u 1,2 °C.

5.2.12 Temmneparypa natuvka (f;) Ipd MHUHUMAIBHOM W MaKCHUMAaJbHOM IIOJIOKEHHH



PYKOSITKH PEryJIsiTOpa TEMIIEPATYPhl, ONMPEACICHHAS TIPU s max U &ms min JOTKHA OBITH:
ts max < 32 °C - mpu MaKCUMaJILHOM TIOJIOKESHUH PYKOSTKH;
5 °C < t5 min < 12 °C - 1pu MUHUMAJILHOM TIOJIOKEHUH PYKOSITKH.

5.3 l0/1ir0Be4HOCTh U TeMIIePATYPHAsl YCTOIYHBOCTH

5.3.1 3HaueHus TeMieparypsl JaTYhKa TP HOMUHAIBHOM IOTOKE JI0 ¥ MOCTIE TPOBEICHUS
WCTIBITAHUST TEPMOPETYJIATOpPAa Ha MEXaHWYECKYI0 CTOMKOCTh B TeueHme He meHee 5000
IUKJIOB BpAIeHHs] PYKOSTKH PEryjsTopa TeMIeparyp He JODKHBI OTJIMYaThes Ooliee yeM Ha
2 °C. N3meHeHnne BeTUYMHBI HOMUHAIBHOTO MTOTOKA, OMPEACIEHHON 10 W TOCIe UCTIBITaHUS
TEPMOPETYJIATOPA, HE TOJDKHO NpeBbiuath 20 %.

5.3.2 3HaueHus TeMIepaTyphl JaT9UKa TP HOMHUHAIHHOM ITOTOKE JI0 M TIOCTIE TIPOBEICHUS
WCTIBITAHUS TEPMOPETYJISATOpPA HA TEMIIEPaTypHYIO YCTOWUMBOCTH HE JOJKHBI OTJIMYATHCS
6osee yem Ha 2 °C. VI3MeHeHHe HOMUHAIBHOW BETMYUHBI IOTOKA, OIIPEICTICHHOM 10 B TIOCIIe
WCTIBITAHUs, HE JOJKHO npeBbimars 20 %.

5.3.3 3HaueHus TeMIepaTyphl JaT9UKa TP HOMHUHAIHHOM ITOTOKE JI0 M TIOCTIE TIPOBEICHUS
WCTIBITAHUST TEPMOPETYJISITOPAa Ha COMPOTUBIEHUE TEMIEpaTypHbIM BO3JCHCTBUSM B
npeaenax ot Muryc 20 10 50 °C He momKHBI U3MEHsThCs O6osee yeM Ha 1,5 °C. M3MeHenue
HOMUHAJILHOM BEJIMYMHBI TIOTOKA, OMPEJEICHHOW J0 M TOC]E HCIBITAaHUS, HE JOJIKHO
npeBsimath 20 %.

5.4 TpeOGoBaHusl K CHIPbIO, MATEPHAJIAM U KOMILIEKTYHOIIUM H3/1eTHAM

Kopmryc Tepmoperynsaropa ¥ JApyrue MeTaUIMYECKHE JETalH, COIPUKACAIONIUECS C
TEIJIOHOCUTENEM, JOJDKHBI M3roToBisAThes u3 jdaryHu no ['OCT 17711, T'OCT 15527 wnu
opon3el o 'OCT 613, ymioTHeHHS - U3 GTOPOILIACTOBBIX YIDIOTHATEIBHBIX MaTEPUAJIOB TI0
JNEHCTBYIOIIUM HOPMATHBHBIM JOKYMEHTaM, pPYKOATKH - W3 IUIACTHYECKHX Macc:
nomunpornuiaeHa mo ['OCT 26996, mommamupma mo ['OCT 10589, momuctuposioB 1O
JNEHCTBYIOIUM HOPMATHUBHBIM JOKYMEHTAaM CO CTAJIbHBIMHU 3aKIaJHBIMUA JETaISIMHU IS
’KECTKOT'O COSIMHEHMS CO IIIUHIEIIEM.

JlomyckaeTcss TpUMEHEHHE JPYruX MaTepuaioB, O00ECIeYMBAIONINX HEO0OXOIUMBIC
MMPOYHOCTHBIE B MOTPEOUTETHCKUE CBOMCTRA.

5.5 KoMmjieKTHOCTD

5.5.1 TepmoperyasaTopsl TOCTABJISIFOTCS KOMIIJIEKTHO. B KOMIUIEKT BXOJSAT PEryJsToOp
TeMIIepaTyphbl, KJanaH U HHCTPYKIIMS M0 YCTAHOBKE U dKCILTyaTalluu.

5.5.2 TlapTusi TepMOPETyJIATOPOB, OTTPY’KaeMBIX OJHOMY IMOTpedHuTeno (1o OIHOMY
TOBApHOMY JIOKYMEHTY), JIOJDKHA COIMPOBOKIATHCS SKCIUTyaTallMOHHON JOKyMEHTAalue 1o
I'OCT 2.601.

B moxymeHTanuu JOMKHEI OBITh YKa3aHbI:

- IAANa30H HACTPOMKH TEMIIEPaTyp;

- MUHUMAJIbHO JIONYCTUMOE CTaTUYECKOE JaBJICHUE TETIIOHOCUTES;

- MUHUMAJIBHO JIONTYCTHMBIN ITepena JaBJICHU Ha KIIalaHe;

- HOMUHAJIbHAs BEJIMYMHA [TOTOKA;

- MAaKCUMAJIBHO JIOIyCTUMAs TeMIiepaTypa TertoHocutens (eciu ona < 120 °C);

- TUJpaBIMYECKUE XapaKTEpPUCTHKW KJallaHa, B TOM 4YHCJIE [UIs KJamaHa C
MPEeABAPUTEIBHON HACTPOUKOM;

- Ha3HAYEHUE 3alUTHOTO KOJIIAYKa;

- JUISI TEPMOPETYJISITOpa C TPEABAPUTEILHOW HACTPOWKOW HapaMeTpOB - HWHIWUKAIIHAS
MOJIOKEHUS MTPEBAPUTENHHOM HACTPOMKU U COOTBETCTBYIOIIAS €My BEJIMUMHA MMOTOKA.

5.6 MapkupoBka

[Ipm MapkupoBKe Ha KOpIyce KJallaHa TEpPMOPETYJATOpa YKa3bIBalOT: HaIlpaBJICHUE
MOTOKA TEMJIOHOCHUTENS, YCIOBHBIM MPOXOJ W TOBAPHBIA 3HAK MPEIIPUSTUS-U3TOTOBUTEISL.
JlomyckaeTcss MapKHpOBKY TOBApHOIO 3HAaKa NPEAIPUSTHUS-U3TOTOBUTENS YyKa3blBaThb Ha



PYKOSITKE peryJjsiTopa TeMieparypbl. Ha peryistope TeMmeparyphbl TOJKHBI OBITh yKa3aTelH
HNOTPEOUTENILCKOTO PEryJIMPOBAaHUS B BUJIE I'PalyHPOBKH IOJIOKEHUH, COOTBETCTBYIOLIEH €ro
MaCIOPTHBIM XapaKTEPUCTHKAM.

5.7 YnakoBka

5.7.1 YnakoBKy TEpMOPETYISTOPOB MPOU3BOJAT B JIt00bIe BUbI AepeBsiHHON (I'OCT 2991
umu 'OCT 5959), xapToHHOM, TIacCTMAacCOBOWM Taphl (B TOM YHCJE SIMUKH, OBIBIIHE B
YIOTpeOJICHNUHN).

IIpm sTOM Tapa MoxeT ObITh chopmupoBaHa B TpaHcHopTHBIE TakeThl Mo [OCT 26663 ¢
yKa3aHWeM MacChl W pa3MepoB TAKEeTOB IO COTJIACOBAHUIO C  TPaHCIOPTHBIMH
OpraHHu3aIsIMH.

5.7.2 Tlpm mocTaBKe B TOPrOBYIO CE€Thb TEPMOPETYIATOPHl  YMAKOBHIBAIOT B
WHIUBUAYAIbHYIO KapTOHHYIO Tapy. JlomyckaeTcsi pas3jenbHasi yHakoBKa KiamaHa H
peryisropa TeMIeparypebl.

5.7.3 VYmakoBka J0KHA ~oOOecledYWBaTh  COXPAHHOCTh  TEPMOPETYJISATOPOB  OT
MEXaHWMYECKHUX TOBPEKICHUHN TIPU MOTPY30YHO-PA3TPY30UHBIX M TPAHCIIOPTHBIX ONIEPAIUsIX.

5.7.4 Macca ynakoBKH He J0JKHA TpeBbimnath 50 Kr OpyTToO.

5.7.5 Mapkuposka Tapsl - mo [OCT 14192.

6 Tpe6oBanus Ge3omacHOCTH

TpeboBanus 6ezonacHocty - o [OCT 12.2.063.

7 IlpaBuJia npueMKH

7.1 TepmoperynsiTopbl JOKHBI OBITh TPHHATHl OTAEIOM TEXHHYECKOTO KOHTPOIIS
MpeANnpUSTUSI-U3TOTOBUTEIIS.

7.2 CooTBeTCTBUE MOKa3aTele KadecTBa TEPMOPETYJISTOPOB B IMpOIEcCe MPOU3BOJICTBA
HOPMHUPYEMBIM MOKazaTessiM, yKa3aHHbIM B CTaHJapTe, U TPeOOBAHUSM TEXHOJIOTUYECKOM
JIOKYMEHTAIlMU yCTAHABIMBAIOT 1O Pe3yJibTaraM BXOJHOTO, ONEPAIMOHHOTO U MPUEMOYHOIO
KOHTPOJISI.

7.3 Ilpu BXOAHOM KOHTpOJE MPOBEPSETCS COOTBETCTBHE KAayeCTBAa MPUMEHSIEMBIX IS
W3TOTOBJIEHUSI TEPMOPETYJIITOPOB MAaTepHAIOB YCTAaHOBJIEHHBIM B CTaHJIapTax Ha OTy
npoaykuuo. O0beM, coCTaB M MOPSIOK MPOBEJIEHUS BXOAHOTO KOHTPOJISI yCTaHABIMBAET
MpeANpUSTHE-U3TOTOBUTEIb.

7.4 Ilpu omepallMOHHOM KOHTPOJIE€ BO BpeMsl BBIIOJHEHHUS WM IOCJIE 3aBEPIICHUS
OTIPEJICNICHHOW TEXHOJOTHYECKON OIepali ONPEAEISIIOT COOTBETCTBHE IIOKAa3aTelei
KaduecTBa Jetalied  TepMmoperyistopoB. OO0beM, coOCTaB H HOPSAJOK IPOBEJACHUS
OTIEPAIIMOHHOTO KOHTPOJISI YCTaHABIMBAIOT COOTBETCTBYIOLINE TEXHOJIOTMUECKHUE TOKYMEHTBI
NpeAIPUSATUS-U3TOTOBUTEIS.

7.5 IlpueMoYHBI# KOHTPOJIb JJISi HIPOBEPKU COOTBETCTBUS TPEOOBAHUSIM HACTOSIIETO
CTaHJapTa MPOBOAST MO  CJIEAYIOIIMM  BUJAM  HCIBITAHUWA:  MPUEMOCIATOYHBIH,
TMIEPUOJUUECKAN U TUTIOBOM.

7.6 TepMmoperyisTopbl NpUHUMAIOT NapTusiMu. B cocTaB mapTUM  BKIIOYAIOT
TEPMOPETYJIATOPbl OJIHOTO THUIIOpa3Mepa, ClaBaeMble OJIHOBPEMEHHO U COIPOBOXKIAEMbIE
OJIHMM JIOKYMEHTOM O KadecTBe. PazMep mapTuu omnpesensieTcs: 3aKa3oM.

7.7 llpm mnpuemMocIaTOYHBIX HCIBITAHUSIX TEPMOPETYJISITOPHl MOJBEPraloT BHEIIHEMY
OCMOTpY M MPOBEPSIIOT HA cOOTBeTCTBUE TpeboBaHusm S.1.1, 5.1.2, 5.2.1-5.2.12 u 5.5. Ilpu
MIePUONICCKUX UCTIBITAHUSX - TpeOoBaHusM 5.1.3-5.1.4 u 5.3.

7.8 CootBercTBHE TpeOoBaHUAM 5.1.5 ¥ 5.4 IpOBEPSIOT NIPH IOCTAHOBKE NPOJYKIUU Ha
MIPOU3BOJICTBO U TUIIOBBIX UCIIBITAHUSIX.

7.9 IlpueMKy TepMOpPEryJSITOPOB OCYIIECTBISIOT MO pe3yJbTaraM CIUIOIIHOTO U
BBIOOPOYHOTO KOHTPOJIS.

7.10 Ha cootBercTBHE TpeOoBaHUsM 5.1.1 11 5.1.2 npoBepsIIOT KaK/IbIil TEPMOPETYIISTOP.

Ha cootBetctBue TpeGoBanusM 5.2.1-5.2.12 u 5.5 oTOUpAOT TEPMOPETYISATOPHI METOIOM




ClIyyallHOTO OTOOpa B MpOIIECCe MX BBINYCKAa WM IOCIE OKOHYAHUSI M3TOTOBJIEHHS BCEH
naptud. B BBIOOpKE OMpenensioT YuciIo JeGeKTHBIX TEPMOPETYISTOPOB IO KaXKIOMY
II0Ka3aTeJIko.

7.11 TlapTuio TepMOpPETyJIATOPOB TPHUHUMAIOT, €CIH B BBIOOPKE HET Je(eKTHBIX
TEPMOPETYJIITOPOB WJIM UX KOJIUYECTBO MEHee OpaKOBOYHOI'O YHMCIIA, YKA3aHHOTO B TaOJIHUIEe
2.

Tabnuma 2
OO0beM, HIT.
BpakoBouHoe unciO
MApPTHH TEPMOPETYIISITOPOB BBIOOPKH
o 25 5 0
Ot 26 » 90 8 1
» 91 » 280 13 1
» 281 » 500 20 2
» 501 » 1200 32 3
» 1201 » 3200 50 4
» 3201 » 1000 80 6

7.12 1llpm NOJy4EeHUH HEYJIOBJIETBOPUTEIBHBIX PE3YJbTATOB IMPUEMOCIATOYHBIX
WCIBITAaHUN XOTS OBI TIO OJJHOMY IOKAa3aTeNio MapTUI0 OpaKyrOT WU MPOBOJSAT MOBTOPHEIE
WCIBITaHUS Ha yABOEHHOU BhIOOpKe. [Ipu moiyueHUN HEyJOBIETBOPUTEIHHBIX PE3YIbTaTOB
MOBTOPHBIX  IPUEMOC/IATOYHBIX  HUCHBITAHUH 1O  JaHHOMY [IOKa3aTeal0  HapTHIo
TEPMOPETYIATOPOB OpakyroT. [l mapTuu TepMOpPEryIsSaTOpOB, HE MPUHSATON B pe3yibTare
BBIOOPOYHOTO  KOHTPOJIS, JIOMYCKAaeTcs MPUMEHSTh CIUIOIMIHOM KOHTPOJIb IO TeM
MOKa3aTessiM, 0 KOTOPBIM MapTHUsl He ObLIa IPUHSITA.

7.13 llepuoanmyeckre UCHBITAHUS MPOBOASAT HE pe’Ke OJIHOTO pa3a B TPU ToJila HE MEHee
YeM Ha TPeX TePMOPETYJISITOPaX pazIMUHBIX THIOPA3MEPOB, MPOLIEAIINX TPUEMOCIATOUHbBIE
WCIIBITAHHUS.

7.14 Tlpu moyiydeHUH HEYIOBJIETBOPUTEIBHBIX PE3YJIbTATOB MEPHUOJIUYECKUX UCIBITAaHUI
XO0Ts OBl 10 OJJTHOMY IIOKA3aTello 10 HeMY IPOBOJST IMOBTOPHBIE UCIIBITAHUS HA yJIBOCHHOU
BbIOOpKE. [Ipy momyueHnn HeyA0BIETBOPUTENBHBIX PE3YJIHTATOB MOBTOPHBIX MEPUOANUECKUX
WCIBITAHUNA WX TEpPeBOJAT B KAaTErOPUI0 MPHEMOCHATOYHBIX HCIBITAHUNA O IOJy4YeHUs
MOJIOKUTETBHBIX PE3YJIHTATOB MO JAHHOMY MOKA3aTeNIo.

7.15 TumoBble HWCHBITAHUS TMPOBOJAT C IICJIBIO  ONEeHKH d3((PeKTUBHOCTH W
1eJaecoo0pa3HOCTH BHOCHMBIX HM3MEHEHHH B KOHCTPYKIIMIO TEPMOPETYIsAToOpa WIH B
TEXHOJOTHIO HX W3TOTOBJIEHHUS, KOTOpble MOTYT TIOBIUATH Ha TEXHUYECKUE U
SKCILTyaTallMOHHBIE XapaKTEPUCTUKH.

8 MeToabl KOHTPOJIS
8.1 Annmaparypa Ajsl HCHbITAHUH

8.1.1 Jlmga modydeHHs] THAPABIMYECKHX XapaKTePUCTHK TEPMOPETYJSATOpa NPUMEHSIOT
YCTaHOBKY, IOKa3aHHYIO Ha PUCYHKE J.

TouHOCTH M3MEpEHHS TOTOKA JI0JKHA COCTABIISTh:

+ 3 % n3MepseMoi BeIMUMHBI IIPUA IOTOKE > 33 Kr/4;

+ 1 % npu notoke < 33 Kr/4.

TouHOCTH M3MepeHus Mepernajia JaBIeHuN T0JKHA COCTaBIATh He 6osee 1 % u3mepseMoit
BEJTMYMHBI.

B ucneityemom knanane obecrieunBaeTcs Mojepkanue nepemnana nasieHuit mexay 0,01
u 0,06 MlIla ¢ morpemnHocThIO £ 2 %. [locTOSIHHOE CTaTHYecKoe JaBJeHUE Ha BXOJIE JOKHO
obITh 0,1 MIIa unu 1,0 Mlla ¢ norpemsoctsio + 2 %.

N3mepenune Temmnepatrypsl BOJIbI IPOBOAAT Ha BXO/Ie B KiamnaH (rmo3unus 11, pucyHoK 5).
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1 - ucnbITyeMblii 00pasels; 2 - TOUKH U3MEepeHus Nepenana AaBieHuil; 3 - MaHOMeTp; 4 - peryJsaTop nepenaia
JaBJeHMIt; 5 - UMPKYJSILMOHHBIN HAcOC; 6 - HarpeBaTesbHbII JIEMEHT; 7 - PEryJaTop TeMIepaTypbl BOIbI
LUMPKYJSLIMOHHOTO KOHTYPA; 8 - rpadonocTpouTens (X - TeMIepaTypa, ¥ - BeIMYMHA MI0TOKa), 9 - yCTpONUCTBO
IJ1sL u3MepeHus notoka; 10, 11 - 1aTYMKU TeMnepaTypsl; /2 - yCTpoicTBO MoAEpkKaHUS 3aJaHHOTO
CTATUYECKOTO AABIECHUS; /3 - yKa3aTeslb TeMIepaTypsbl

Pucynok 5 - CxeMa ycTaHOBKH JUIsI OIIPE/ICIICHUS THIPABIMUECKUX XapaKTePUCTUK
TEPMOPETYJIATOPA

HeobxomuMo mojiepXKuBaTh MOCTOSIHHYIO TeMIlepaTypy Bojbl B mpeaenax 50-80 °C c
norpemHocThio + 0,2 °C.

8.1.2 YcTpoilcTBO 1151 TPOBEAECHUS UCTIBITAHUN TEPMOPETYIISITOPA B BOJE

JInst WcHbITaHUsT TEPMOPETYJSITOPOB B BOJE HEOOXOAMMO HCIIOJIb30BaTh YCTaHOBKY,
M300pakeHHYI0 Ha pHUCyHKe 6. JlaTuuk TemmepaTyphl JOJKEH HAaxOJUTHCS B MOCTOSHHO
repeMenmBaeMoi BoJie. YCTaHOBKA JIOJDKHA HMMETh YCTPONCTBO IUJIABHOTO W3MEHEHUs
TEeMIIepaTypbl BOJBI CO CKOpocThio ~3 °C/a. TemmepaTypa BOJBI JOJKHA H3MEPSTHCSI C
norpemHocThIO + 0,2 °C, a KosebaHusl TeMuepaTyphl JOJKHBI U3MEPSITHCS C MOTPEITHOCTHIO
"e menee 0,03 °C.
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1 - BaHHA C BOJOH; 2 - IaTYKMK TEMIEPaTypsl; 3 - TpyOa LUPKYJSILMOHHOTO KOHTYpa; 4 - MpuOop AJIs N3MEPEHUs
TeMIepaTypsl; 5 - JaTYUK TEPMOPETYIATOPA; 6 - PETYJIATOP TEMIIEPATYPBl; 7 - YCTPONUCTBO I 00eCTIedeHUs]
MOCTOSTHHOTO TIEpEMEIINBAHNS BO/IbI B BaHHE; 8 - rpa)ONOCTPOUTENb TEMIIEPATYPHBIX KPUBBIX; 9 - JaTUNK
TeMIeparypsl BOAbI B BaHHE; /0 - peryasaTop TeMneparypsl Boabl; /1 - 0XJIaauTenb BOAbl; /2 - HarpeBaTelb
BOJIBI

Pucynok 6 - lIppunuunuanbHasi cxema yCTpoUcTBa JJIsl TPOBEICHUS UCTIBITAHUI
TEPMOPETYJIATOPA B BOJIE

JIJ1s icTibITaHUN TEPMOPETYIISITOPA C IUCTAHIMOHHBIM JIATYMKOM JIOJKHBI HCIOJIB30BATHCS
JIBE BOJISIHBIE BaHHBI.

8.1.3 YcTpoilcTBO J1st TPOBEJAEHUS UCIIBITAHUM TEPMOPETYJISITOPA B BO3IYITHOM ITOTOKE

JInst mpoBeJeHUsT UCHBITAHUN B BO3JYIIHOM IIOTOKE HCIOJB3YIOT, KaK IPaBHIO, JBa
BO3JIYIIHBIX KaHaja IUIOIIQIbI0 ToNepedHoro ceueHus He meHee 0,36 M’ (pucyHok 7).
TepMoperynsTop ycTaHaBIMBAeTCsS B CEPEAMHE OJJHOTO U3 KAaHAJIOB, IIPUYEM OCh PETYJISATOpA
TEMIEPATyp CO BCTPOEHHBIM JATYUKOM JOJDKHA OBITh PACIOJIOKEHA TOPU30HTAIBHO.
VYcraHoBKa TEpPMOPETYJSTOPOB € JUCTAHIIMOHHBIM YIPABICHUEM OCYIIECTBISIETCS IO
WHCTPYKLIUU U3TOTOBUTEIIS.

OOTekaHne TEPMOpPETYIsITOpa BO3JYyXOM MPOU3BOJAUTCA CHHU3Y BBepx. KoHcTpykius
yYCTpOiiCTBa JOJKHA OOecleunBaTh OBICTPOE IMEpEeMEIEHUE TEPMOPETYIIATOpa W3 OJHOTO
KaHana B Apyrod. BHYTpeHHsIsI cTeHKa KaHajda M JATYUK TEPMOPETYJISITOpA JIOJDKHBI OBITH
3allMIIeHbl OT BO3ACWCTBUS TEIJIOBOrO MH3IydeHus. PacrpeneneHue TtemrmepaTypsl U
CKOpOCTEH B KaHaje U3MEPEHHSs JOKHO OBITh paBHOMEpHBIM B mpenenax 80 % mioimanu
MIOTIEPEYHOI0 CEUYEHHUs KaHaja.
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1 - ycraHOBKa JUIsl TOJTyYeHUs] pABHOMEPHOT0 Mpo(uiIs MOTOKA BO3AyXa U AJIA reHepalyu TypOyJeHTHOCTH; 2 -
U3MEPUTENb TEMIEPATYPbI; 3 - HCIIBITYEMBIii 00paseL; 4 - mpubdop I U3MEPEeHNs Nepenaja JaBJIeHH; 5 -
KanOpOBaHHBIN pacXxonoMep; 6 - HarpeBaTesb; 7 - LNPKYJISIHUOHHBIN KOHTYP BOJBI IJIsl I3MEHEHUS
TEeMIIEpaTypHOTO PeKUMa; § - BEHTHIITOP

Pucynok 7 - llpuHiunuanbHas cxeMa ycTpoicTBa JUisl TPOBEIEHUSI UCIIBITAHUH B BO3IYIIIHOM
MIOTOKE

Bce 3amanHBle BEMUYMHBI BO3AYITHOTO IMOTOKAa KOHTPOJHMPYIOTCS BO BPEMS HCIBITAHHS
W3MEpUTENbHBIMU  Mpubopamu. TemmepaTypa Bo3ayXa JOJDKHA MOJACPKUBATHCS Ha
3aJlaHHOM ypoBHe ¢ morpemHocTeio + 0,1 °C. TpyOwl, moaBojsiue TEMJIOHOCUTENTb K
TEPMOPETYIIATOPY, JODKHBI OBITh TEIJIOM30JMPOBAaHBl W HE JIOJDKHBI HAXOJWUTHCS B
BO3JIYIITHOM TOTOKE Tepes TepMmoperyistopoM. Komebanusi TemmepaTypbl BO3ayXa JOTKHBI
U3MEPSTHCS ¢ MakcuMalbHOU norpemuoctsio 0,03 °C.

[Totox BO3myxa moiDKeH OBITH TypOysneHTHBIM. CpelHee 3HaueHHWe CKOPOCTH BO3AyXa
yctanaBnuBaercs B npenenax (0,1-0,15) m/c. CrangapTHoe OTKIOHEHUE, PACCUUTAHHOE
HCXOJIs1 U3 U3MEHEHUS CKOPOCTEH BO3/IyXa B BO3AYIITHOM KaHaJIE CTATUCTUYECKUM METOJIOM U
COTIOCTAaBJICHHOE C 3aJJaHHOW CKOPOCTHIO BO3/yXa, WM CTENEHb TYpOYJIEHTHOCTH MOTOKa
J0JDKHBI OBITE B Tipeenax 30-50 %.

8.2 OnpeneneHne XxapakTepUCTHK TEPMOPEry.JIsiTOPOB

8.2.1 XapaKkTepuCTUKU TEPMOPETYIATOPOB OMPENEISAIOTCS MO0 KPUBBIM 1-7 Ha pUCyHKe 8.
DTN KpUBBIE CTPOSTCS Ha OCHOBAHUU JIAHHBIX WCIBITAHUNA KOHTPOJBHO-U3MEPUTEIBHBIM
obopymoBanueM 1o 8.1.1 u 8.1.2.

N3mepenus 10JKHBI IPOBOJUTHCS IIPH CTATUYECKOM JABJIEHUU IIEPE] TEPMOPETYIISITOPOM
0,1 MIla = 10 % wu npu nepenane nasienuéi 0,01 Mlla +2 %. Temmneparypa BOJBI,
MIPOTEKAIOIIEH 4Yepe3 TEepMOperyisTop, JoipkHa cocTtaBiark (50 + 2) °C. H3meHenue
TEeMITepaTyphl B BOASHOW BaHHE HE JOKHO MEHAThCS Oojiee uem Ha 3 °C/u.

JInst Bcex KpHUBBIX, MOJYYEHHBIX B MPOMEKYTOUYHOM MOJIOKEHUU PYKOSITKH PEryJsitopa
TEMIEPATYPhI, 3TO MPOMEXKYTOUHOE IOJIOKEHHE TOJIKHO OBITh YCTAaHOBJEHO B Ipollecce
3aKpBITHS IOTOKA.

8.2.2 KpuBasi OTKpBITHS TIpU MUHUMAIBHOM (KpuBas /) W MaKCUMaJIbHOM (KpuBas 2)
IIOJIOXKEHHUU PYKOSITKH PETYJIATOpa TEMIIEPATyPhI

VYcTaHaBIMBAIOT PYKOSITKY PEryjsiTopa TeMIeparypbl B MHHUMAIbHOE IOJIOXKEHHE.
Haunnast ¢ TeMnepaTypsl BbIlIE TeMIepaTypbl OTKPHITHS Ha 2 °C, IOCTENEHHO MOHMKAIOT
TEMIEpaTypy OKpyKaromed cpeipl Aaruuka Ha 3 °C HuUKe TeMIepaTypbl OTKPBITHS H
BBIYEPUMBAIOT KPUBYIO OTKPBITUS. Tenepp, IOBEPHYB PYKOATKY PETYJISATOpA B MAKCUMAaJIbHOE
I0JIOKEHHE, TOBTOPSIIOT MPOIIEypPy, ONUCAHHYIO BBIIIIE.
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B - rucrepesuc; I - BIUsHME Nepenaja JaBJieHUil; /] - BIUSIHUE CTaTUUECKOrO JaBJIeHUs; £ - pasHHALA
TeMNepaTypsl JaTYMKa B MUHUMAJIbHOM ¥ MaKCUMAJIbHOM TOJIOKEHUH PETYIATOPa; /K - BNIUSAHUE TeMIepaTypbl
OKpY>KaroLIeH cpeibl Ha TEPMOPETYJISATOP ¢ AUCTAHIMOHHBIM YIPABICHUEM

1 - KpyBas OTKPBITHA PV MUHUMAJILHOM TOJIOKEHUN PYKOSITKH PETYJISITOpa TeMIlepaTypsl; 2 - KpuBas
OTKPBITHS TIPU MAaKCUMAaJIbHOM TOJIOKEHUN PYKOSITKH PETYJISITOpa TeMITepaTypsl; 3 - KpUBasi OTKPBITHS B
MPOMENKYTOUHOM TOJIOKEHUH PYKOSTKU PEryisTopa TeMIepaTypbl; 4 - KpuBas 3aKpbITHSA B IPOMENKYTOUHOM
MOJIOKEHUHU PYKOATKH PeryiaTopa TeMIepaTyphl; 5 - KpUBask OTKPBITHSA TEPMOPETyJIATOpa ¢ AUCTAHLMOHHBIM
JIaTYNKOM M MPOMENKYTOUHBIM MOJIOKEHUEM PYKOATKH PEryisaTopa TeMIepaTypsl; 6 - KpUBas 3aKpbITHS
TepMOPETYJIATOPa B MPOMEKYTOUHOM TMOJIOKEHUH PYKOATKH peryiaTopa TeMnepaTypsl U nepenane JaBieHui
6onbuie, yem 0,01 MIla; 7 - kpuBas 3aKpbITHS TEPMOPETYIATOPA B IPOMEKYTOUHOM TMOJTOKEHUH PYKOATKH
perynsTopa TeMnepatypbl U ctatuieckuM nasiaenuem 1,0 MIla

Pucynok 8 - XapakTepUCTHKN TEPMOPETYIISITOPOB

8.2.3 KpuBas OTKpeITHS B MPOMEXKYTOUHOM IMOJOKEHUU PYKOSITKA pEryJsiTopa
TeMmnepaTypsl (kpuBas 3)

VYcraHaBIMBaIOT NPOMEKYTOUHOE IMOJIOKEHUE PYKOATKU PperyJisitopa TeMIlepaTyphl,
KOTOpPO€ COOTBETCTBYET TemIeparype OTKpbIThs B juama3zone 20-24 °C. Hauwmnas ¢
TEeMIIepaTyphl BhIIIE TEMIEPATYPbl OTKPBITHS Ha 2 °C, TOCTENEHHO YMEHbINAIOT TEMIIEPATYPY
naturka Ha 6 °C HUKe TeMIepaTypbl OTKPBITUS U BEIUEPUUBAIOT KPUBYIO OTKPBITHSI.

8.2.4 KpuBasg 3akpbITHsi B MPOMEKYTOYHOM TIOJIOKEHUU PYKOSITKA PpEryjsitopa
TeMnepaTrypsl (KpuBas 4)

[Ipy ToM e caMOM TIOJOKEHUU PYKOSITKH PEryssaTopa TeMmIepaTypbl, HauMHas C
temneparypsl Ha 4 °C HuXe TeMmImepaTypbl OTKPBITUS, IIOCTENIEHHO YBEIMYUBAIOT
TEeMIIepaTypy BbIIIE TeMIeparypbl 3akpbIThs HAa 1 °C ¥ BRIUEPUUBAIOT KPUBYIO 3aKPBITHSI.

8.2.5 KpuBas OTKpBITHS TEpPMOpEryisTOpa ¢ JTUCTAHIIMOHHBIM JIaTYUKOM B
MIPOMEKYTOYHOM IOJIOKEHUH PYKOSITKU PETYJISITOpa TeEMIIEpaTyphl (KprBas 5)

[Ipn HEM3MEHHOM MOJIOKEHUU PYKOSTKH PETyJIATOpa TEMIEpATyphbl OMYyCKAIOT JaTUUKU C
nepeaaTouHoi TpyOko#l anmuHOM 1 M BO BTOpylO BaHHY ¢ Temneparypoit Boasl Ha (10 + 0,1)
°C Bblllle, YeM TeMmIleparypa NpH HOMHUHAIBHON BeIM4MHE MOToKa. OCTaBIIyIOCS YacTh
nepeaaTouHON TPyOKHU U PETyJSITOp TeMIEpaTyphl MOTPYIKAIOT B MEPBYIO BaHHY.

Haunnas ¢ TtemmepaTypbl BbIIe TeMmIeparypbl OTKpbITHS Ha 2 °C, YMEHBIIAIOT
TeMriepatypy Aatuvka Ha 3 °C HMXKe TeMmIeparypbl OTKPBITHS U BBIYEPUHBAIOT KPUBYIO
OTKPBITHSL.

8.2.6 KpuBasi 3akpbITHsI TEpPMOPETYJSTOpPa B MPOMEKYTOUHOM IOJIOKEHUU PYKOSITKU
peryisTopa TeMIeparypsl U iepenaje napinenunii 6ospine yem 0,01 MIla (kpuBas 6)

JI71s1 TepMOpErysiTOpOB CO BCTPOEHHBIM JATYMKOM TEMIIEPATypbl BHIUEPUUBAIOT KPUBYIO
3akpeITHs npu niepenaze napiennit 0,06 MIla + 2 % cpa3y nocie u3MepeHust AJist TOCTPOSHUS



KkpuBoii 4 1o 8.2.4 u TeM ke MeToJoM. JJisT TEpMOPETYISITOPOB C AUCTAHITMOHHBIM JATUUKOM
BBIYEPUMBAIOT KPUBYIO 3aKphITUs 110 §.2.5.

Ecom makcumanbHO JIONYyCTHMBIA Mepernaj JaBlIeHUM, YKa3aHHBIM MPOU3BOJUTEIEM,
Menpiie yeM 0,06 Mlla, To wucnbpITaHre TPOU3BOAAT TPH MAKCHMAIBHOM JIaBJICHHH,
YKa3aHHOM IPOU3BOJIUTEIIEM.

8.2.7 KpuBasi 3akpbITHS TEPMOPETYJISTOpPa B MPOMEXKYTOUHOM IOJIOKEHUU PYKOSTKH
peryisiTopa TeMiiepaTypsl U ctatnueckuM gasienuem 1,0 Mlla (kpusas 7)

JIs mocTpoeHus MCIOJIb3YETCS METOJ, ONUCcaHHbId B 8.2.4. M3MepeHus: OCyIIECTBIISIOT
cpa3zy nociie u3mepenus 1mo 8.2.6. CTposiT KpUBYIO 3aKPBITUSI IIPU CTATHUYECKOM JaBiieHuu 1,0
Mlla £ 2 %.

8.3 IlocTpoeHne TeOpeTUIECKNX KPUBBIX

JlaHHBI pacyeT MPOU3BOJAUTCS MJII MOCTPOEHUS KPUBBIX OTKPBITHSI WU 3aKPBITUS
(pucyHox 9).
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Pucynok 9 - Pacuet TeopeTHUECKOM XapaKTEPUCTUKU U TOUKHU S

JIuHelHbIN yU4acTOK KPUBOW YIUTHHSIETCS O TOYKH TEpeceueHus ¢ ochlo abcemmce g, = 0
(Touka 1) unu cTpouTcs KacaTellbHasi B TOUKE Meperunda KpuBou.

OtctynuB oT Touku mepecedenus (1;) mo ocm abcmuucc Ha 2 °C B CTOPOHY CHHIKEHHUSI
TeMIIepaTyphl (TOUYKa 2, ONPEACIISIOT COOTBETCTBYIOIIYIO BEJIMUMHY OTOKA (TOYKa 37).

OtMmeuaror ToUkd 41 1 51, cOOTBETCTBEHHO cocTasirstromne 50 % u 25 % BeIUYUHEI IOTOKA
B TOUKE 3.

[IpoBOASIT MpsSIMYIO TUHUIO Yepe3 TOUKU 4; U 5; JI0 TIepeceueHus ¢ OChlo adciuce (Todka
61).

[ToBTOpSIIOT TpOIENypy, HAUMHASI ¢ TOUKH 6; J0 TeX MOp, MOKAa Ha OYEPETHOM IIare He
MPEKPATUTCS MPUPOCT 3HAUEHUS TEMIIepaTypbl B TOouke 6,. DTa MOCHEHsIsE TOYKa U Oyner
TOYKOH S.

Benuunna notoka BOJIbI, COOTBETCTBYIOIIAS MOHMKEHUIO TeMIiepaTypbl Ha 2 °C OT TOUKH
S, paBHA gys.

JIunus, npoxondmas yepe3 nocieanre Touku S0 % u 25 % oT g,s Ha KPUBOH M uepe3
TOYKY S Ha OCH a0CIIHCC, SBIISIETCS TEOPETHIECKO KPUBOHA.

8.4 UcnbiTanue MeXaHHYECKUX CBOHMCTB

8.4.1. [Ipenen mpo4YHOCTH, TEPMETUYHOCTH KianaHa (1. 5.1.1)
UcnbiTanue J0KHO MPOBOAUTHCS COTJIACHO cxeMe Ha pucyHke 10.
Jliis mpoBeieHusl UCIIBITaHUs HEOOX0IMMO 3aTSHYTh COEIMHUTENIBbHYIO railky ¢ yCHIHeM,



paBHBIM KpYTSIIEMY MOMEHTY, yYKa3aHHOMY B TaOiuIe 3, W 3aKpbITb TEPMOPETYIATOP €
IIPOTHBOIIOJIOKHOW ~CTOPOHBI. BenuuumHy KpyTsmero MOMEHTa s JpYI'MX THIIOB
COEIMHEHUH yCTaHABJIMBAET IPOU3BOIUTEIND.

OTKpBIB KJIallaH, HEOOXOJAWMMO YCTaHOBUTH CTaTHYeckoe maBiieHne Bonbl 1,5 Mlla.
Temmneparypa Bobl tomxHA ObITH (20 + 10) °C. Bpems BbIIEpKKH 0/1Ha MUHYTA, I1OCJIE YEeTo
IIPOBEPSIOT HAIMYKE yTEUEK Yepe3 COSAUHEHUS WU KOPITyC KilanaHa.

L b

Pucynok 10 - VctibiTanue peryJIupyroero Kiamnana Ha TepMETHIHOCTD

Tabnuna 3 - Kpyrsmmii MOMeHT, JelicTBYIOIIUI HA COeIMHHUTEIbHYIO raiiky

HomuHanbsHeli quameTp, MM Pa3mep pe3sObI Kpyrsmmii Moment, Hm
10 3/8 40
15 172 60
20 3/4 80
25 1 100

8.4.2 'epMeTHYHOCTH YIUIOTHEHHUSI IITOKA Kianana (1. 5.1.2)

HcnbiTanue 10KHO MPOBOAUTHCS IO CXEeMe, YKa3aHHOU Ha pucyHke 11. Tepmoperynstop
JOJIKEeH OBITh 3aKphIT CO CTOPOHBI pajauaTopa W MOTPYXKeH B Boay. JlaBneHue Bo3myxa
nospkHO ObITh 0,02 MIla £ 10 %. CrycTts oJiHy MUHYTY HEOOXOMMO MTPOBEPHYTH ITOK ISAThH
pa3 ¥ MPOBEPUTH TEPMETHIHOCTH YIUIOTHEHUS IITOKA KJIalmaHa.

Pucynok 11 - VctibiTaHre TepMETUYHOCTH YIUIOTHEHUS IITOKA KJalaHa



8.4.3 [IpouHocTs npu n3rude kopiryca kinamnasa (m. 5.1.3)

WcnpiTanue A0MKHO HPOBOJUTHCS Ha CTEeHJE MO pucyHKy 12. HeoOxomumo 3aTsHYTH
COEIMHUTEINIbHYIO Taliky Ha TpyOe miuHOod 1,0 M B COOTBETCTBUHU C JAaHHBIMH TAOJIUIBI 3.
[IpuknanpBaroT cury F K KOHITY TpyOBI U TIepneHIuKyIsipHO ee ocu B Tedenue 30 c. Cuna F
paBHa U3ruOarOIIeMy MOMEHTY B COOTBETCTBUH ¢ Taliuiel 4.

[Tocne aToro mcmpiTaHus HEOOXOAUMO MPOBEPUTH TepMeTUYHOCTH 1Mo 8.4.1. Ocrarouynas
nedopMarus OleHKe He TIOJIJICIKHUT.

Tadnuma 4 - U3rubawnme MOMEHTHI JJI1 HCTILITAHUS TEPMOPEryJIsITOPOB

HomunanbHblil tuameTp, MM Pazmep pe3n0Ob1 Wzrubaronmii MomeHT, H-M
10 3/8 40
15 12 120
20 3/4 180
25 1 220
a 1,0
i - T
FY

6 1,0

e e 3

a - HpOXO,Z[HOﬁ KJ1anaH, o - yrHOBOfI KJ1armaH
Pucynok 12 - [IpoBepka Kopiryca TEpMOPETyJIsITOpa Ha U3ruOaroue Harpy3Ku

8.4.4. VictiblTaHne peryisiTopa TeMIIepaTypbl Ha MPOYHOCTh MpH BpamieHuu (1. 5.1.4)

UcnbiTanue perynstopa TeMmoeparypbl Ha HIPOYHOCTh TMPU BpaAIICHUH JIOJHKHO
MIPOBOJUTHCSI B COOTBETCTBUU CO CXEMOM, NMOKa3aHHOW Ha pUCYHKe 13, mpu Temmeparype
Bogbl (90 = 2) °C um craruueckoM nasinenuu 0,1 Mlla B mupKyIsImuOHHOM KOHTYpe
terioHocutens. Coyers 20 MUH 1oclie Hauyala WUCHBITAHUS PYKOSTKY peryisitopa
TeMIlepaTypbl HEOOXOAMMO MOBEPHYTh B KpaiiHee MUHUMAaNIbHOE 1oJokeHue. B teuenne 30 ¢

MPUKJIAJBIBAIOT KPYTAIUA MOMEHT 8 H-M B Ty e CTOpOHY.



Pucynoxk 13 - VcibITanue peryJisitopa TeMnepaTypbl Ha IPOYHOCTD MPY BPAIICHUT

[locne »Toro mNpoBOAAT aHAJIOTMYHOE HWCHBITAaHWE ISl KpalHero MaKCHMalbHOTO
IIOJIOKEHUSI PYKOSITKH PeryJisiTopa TeMIepaTyphl.

Perynaropsl ¢ AMCTaHIIMOHHBIM JATYMKOM JIOJDKHBI OBITh YCTAaHOBJIEHBI B COOTBETCTBHH C
UHCTPYKIMSIMU IPOU3BOIUTENS. B 3TOM ciiyuae Temneparypa BoJibl HE UIMEET 3HAUCHMUSL.

[locne mpoBeneHuUs: 3TOTO0 UCHBITAHUS MPOBOJSAT OCMOTP PEryJsiTopa TeMIeparypbl Ha
HaJIMYUe MTOBPEKACHUH (TI0JIOMKH, TPELIMHBI, IIOCTOSIHHBIE JleopMaIun).

8.4.5. UcniblTaHue perynisropa TeMIepaTypbl Ha IPOYHOCTD pu u3ruode (m. 5.1.4)

HcnpiTanue OMKHO MPOBOJUTHCS B COOTBETCTBUU CO CXEMOM, ITOKA3aHHOM Ha PHCYHKE
14, nmpu Temneparype Boasl (90 + 2) °C u cratnueckom aasnenuu 0,1 MIla B TpyOonpoBoze.
UYepes 20 MuH OyneT JOCTHTHYTO TeMIlepaTypHoe paBHoBecHe. [locie 3Toro mpukiaasBaroT
cuny F = 250 H u teuenue 30 c K peryisitopy TeMmmeparypbl HEPHEHAUKYJSIPHO €r0 OCH.
Cuiy npukinaapiBatoT Ha paccTosHuM 10 MM OT Hambosiee yJaJeHHOrO KOHIA IPH ITOMOLIH
JIEHTHI WUIA PEMHSI ITUPUHOHN 20 MM.

F

Pucynok 14 - VctibiTanue peryysiTopa TeMIepaTypbl Ha POYHOCTD MPU U3TH0e

[Tocie mpoBeAeHMUsI 3TOr0 UCHBITAHUSI MPOBEPSIOT PETYJSITOP HA HAJUYHE MOBPEXKICHUI
(TTOJIOMKH, TPEITUHBI, TOCTOSTHHBIE JIe(hopMaIivH).

UcnbiTanue TepMmoperyisropa C JACTAHIIMOHHBIM JaTYUKOM JIOJDKHO MPOBOJUTHCS B
COOTBETCTBUM C MHCTpyKiueil mnpousBogutens. llpu sTtom TemmepaTypa BOJBI B
TpYOOIIPOBOJIE HE PETIIAMEHTHPYETCS.

8.4.6 Kpyrsmmit momeHT (m. 5.1.5) Ha pYKOSTKE YIpaBJieHHUS TEPMOpPETYIsITOpa IMpH
OTKPBITUM W 3aKpbITUHM, KOTOpbIM He nomkeH mnpesbimats 2,0 H-m, omnpepensior
JTTHAMOMETPOM.



8.5 Onpenenenue pabounx XapaKTepUCTHK

8.5.1 Jlnsa ompenenenus: pabounx XapaKTEPUCTUK HCIOJB3YIOT KPHUBBIE, MTOCTPOCHHBIC B
COOTBETCTBUH C 8.2.

8.5.2 HomuHapbHAs BeTMUMHA MTOTOKA MpH TemiiepaType S - 2 °C u BeIMUrMHA MOTOKA TPH
temneparype S - 1 °C (m. 5.2.1)

Ha xpuBoii 3 (pucyHOK 8) HpOM3BOAAT pacdyeT TOYKH S B COOTBETCTBUU ¢ 8.2.2 U
BEIMYMHBI MOTOKa npu Ttemmeparypax S - 2 °C m S - 1 °C. BennuuHa mnotoka mnpu
temriepatype S - 2 °C cOOTBETCTBYET HOMHHAIHBHOMY MOTOKY.

8.5.3 BennunHa n0oTOKa TEIJIOHOCUTENS TPU MUHAMAIIBHOM U MaKCUMAaJIbHOM TOJIOKEHUU
PYKOSITKH peryJisitopa temmeparyp (1. 5.2.2)

Ucnonwzytor meton, onucanHsiii B 8.2.2. Bennunny notoka npu temiepatype S - 2 °C
(Zmsmin A &msmax) ONPENEISIOT IO KPUBBIM [ U 2 (PUCYHOK 8).

8.5.4 Omnpenenenrie MaKCUMaJIbHON BETMUMHBI TOTOKA

N3mepenue BeMMUMHBI MOTOKA HPOBOAST MPU IPOMEKYTOUHOM IOJOKEHUU DPYKOSTKU
peryssaropa TeMieparypsl ¢ temneparypoil garuuka (2 + 1) °C u nepenane nasienuit 0,01
Mlla £2 %.

[locne sToro cpaBHMBAIOT HAWOOJBIIYIO BETUYMHY MOTOKA, MOJIYYEHHYIO IO KpHUBOU 3
(pUCYHOK 8), ¢ OIIpeICTIEHHOMN BBIIIIE.

HaunGonpiiee 3HaueHne U3 HUX - MAKCUMaJIbHAsl BEJIMYKMHA IIOTOKA.

8.5.5 BenuumHa moToKa IS TEPMOPETYJISTOPOB C MpEABAPUTEIHHOM HACTPOUKOH (TI.
5.2.3)

JIs TepMOpEryJisITopoB ¢ MpeaBapuUTEILHON HACTPOMUKOW CTPOSIT KPUBYIO 3 (PUCYHOK 8)
JUISL KOKA0H OTJeNbHON Mo3UIMK HacTpolku. Eciu perynsarop umeer Goiblie Tpex MO3UIUH,
TO WCIBITAHUS JOJKHBI IIPOBOJUTHCS TOJBKO JJISI MaKCUMAaIbHON, MUHUMAJIbHOW U OJTHOM
IIPOU3BOJILHON ITO3UIUH.

XapakTepHas BeJIMUMHA ITOTOKA €CTh BEJTMYMHA TIOTOKA Ipu TemmepaType S - 2 °C.

8.5.6 Bnusnue nepenana nasineHud (1. 5.2.4) mpelncTaBICHO KaK pa3HOCTb TEMIIEpATyp
MEX1y TOUKaMU JJIsl TEOPETUUECKUX KPUBBIX 3aKphITUS 4 1 6 Ha pUCYHKeE 8.

8.5.7 BnaustHue cratudeckoro gaBieHus (1. 5.2.5) NpeacTaBIeHo KaK pa3HOCTh TEMIIEPATYP
/[ MeX Ty KpUBBIMH 3aKPBITHS 4 U 7 HA pUCYHKE 8 JUIsl HOMUHAIBHBIX BEJIMYMH MOTOKA.

8.5.8 ['mcTepe3uc mpu HOMUHAIBHON BeTMUMHE TIOTOKA (1. 5.2.6)

['ucrepe3uc mpencTaBieH Kak pa3HOCTh TEMIEPATyp MPH HOMUHAIBHOM MOTOKE MEXIY
KPUBBIMH OTKPBITUSL U 3aKPBITUH TEPMOPETYJIsiTOpa (KpUBble 3 U 4), TOCTPOEHHBIMHU B XOJI€
[IOCJIEZIOBATEIbHBIX UCTIBITAHUH.

8.5.9 OcHOBBIBasICh Ha KPUBBIX (PUCYHOK 4), 3alIMCHIBAIOT PAZHUILY MEX]Y 0XKHIa€MbIMU
temneparypamu (m. 5.2.7) B Toukax S W TeMIIEpaTypoll 3aKpbITUSl f; WU OTKPBITHS I,
KJIaIlaHa.

8.5.10 BnumsHue TemIepaTypbl OKpYyXKarolmed Ccpelbl Ha TEePMOPETYJSATOPhI ¢
JUCTAaHIIMOHHBIM yIIpaBjieHHEM (1. 5.2.8) IpeiacTaBlIeHO KaK pa3HOCTh Temueparypbl K
MEX1y TOYKaMH Ha KPUBBIX 3, 5 pUCYHKA 8§ IPU HOMUHAIBHOM ITOTOKE.

8.5.11 Ouenky BiusiHUS TeMIeparypbl BoAsl (1. 5.2.9) IpoBOAST HA YCTAaHOBKE COIJIACHO
8.1.1 u 8.1.3 v mpH OJTHOM U TOM K€ MOJIOKEHUH PYKOATKH PETYJIATOpA TEMIEpaTyp.

Temmeparypa Bo3yxa IpH UCIBITAHUU B BO3AYIIHOM HOTOKE JIOJKHA OBITh YCTaHOBIIEHA
He MeHee yeM Ha 6 °C HuXe TeMIepaTryphl 3aKpBITHS. 3aTeM TeMmIepaTypa BO3ayXa J0JDKHA
OBITh yBENWYEHA TakK, 4YTOOBI IOTOK BOJBI uepe3 TepMoperyisTop cocrasiusin 0,9-1,2
HOMHHAJIBHOTO IIOTOKa B COCTOSIHUU ycToiuumBOocTH. [lociie 3TOro m3MepsitoT BEIUYUHY
IIOTOKAa M OTMEYAlOT €€ Ha KPHUBOW 3aKpbITHS 4. YBEJINYMBAIOT TEMIIEPATypy BOIBI,
MPOXOJIAIIEH yepe3 TepMoperysaTop, 10 70 °C u ycTaHOBHBIIIEECS COCTOSIHUE BBIJIEP)KHBAIOT.
B Teuenune BpeMeHH NOCTH)KEHUSI paBHOBECHS TEMIIEpaTypa BO3yXa HE J0JDKHA U3MEHSTHCS,
HO MOXeET OBITh TOBbIMIeHa He Oosee yem Ha 0,2 °C. M3mepeHHYIO BEJIMYMHY IOTOKA
OTMEYAIOT Ha KPUBOHU 3aKphITUs 4 (pucyHOK 15). Bennunna noroka JokHA OBITH HE MEHEe
0,1 gmy. Nnaye HeoOX0IMMO MPOBECTH UCIBITAHWE C MEHBIIUM yBEJIIMYEHHEM TeMIIepaTypbl



BOJHbI.
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Pucynok 15 - IloctpoeHune npoliecca BIUSHUAS TEMIEPATyPhl BOJbI HA KPUBOU 3aKpbITUS 4
(o pucyHKy 8)
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TEMIIEPATYPbI BOJIBI PACCUUTHIBAIOT 110 (hOpMYyJIe:
302"~ At
A, | (1)

rJe t; - TeMneparypa, CHsTasi C KpUBOM 3aKpBITUS IIPU HU3KOM TeMmeparype BOJIbI;
t; - TEMIIepaTypa, CHATAs ¢ KPUBOM 3aKPBITHS IIPH BBICOKOH TeMIIepaType BOJIBI;

At; - IOBBILIIEHUE TEMIIEPATYPhl BO3AYXa;

At,, - TOBBIIIIEHUE TEMITEPATyPHI BOJIBI.

8.5.12 Bpewms cpabarsiBanus (1. 5.2.10)

UcnbiTanue AOMKHO TPOBOAUTHCS Ha YycTaHOBKe, omucaHHoit B 8.1.1 m 8.1.3, 0e3
W3MEHEHUH MOJIOKEHHUS PYKOSITKU PETYIISATOpA TEMITEpaTyphI.

Hauunas c temmneparypsl, Ha 6 °C HMUKe TeMmMIepaTrypbl 3aKpbITHs, YBEJIUYHUBAIOT
TeMIIepaTypy BO3[yXa 0 Te€X IMOp, MOKa MOTOK HE JOCTUTHET BEIHMYHUHBI g, (PUCYHOK 16).
OTa BeaWYMHA JOJDKHA HaxoauThes B mpenenax ot 0,9 no 1,2 HOMHUHAIBHOTO MOTOKA.
Heo6xomuMo 10KaaThCsl yCTAaHOBIICHUSI PABHOBECHS.

CtposT TOUKY gm Ha KpuBOH 3akpeituss 4 (pucyHok 8). K rtemmeparype, xortopas
COOTBETCTBYET OTOMY IMOTOKY, mpubaBmstor 1,5 °C. Jlng moXydeHHOW TeMmeparypbl
OTPEJIEIISIOT BEIMUYMHY ITOTOKA.

3areM yBEIMUYUBAIOT TEMIIepaTypy Bo3ayxa ¢ maroM (3 + 0,2) °C u u3MepstoT BpeMs Tem,
HEO0O0XO0UMOE MOTOKY JJISI IOCTHUKEHUSI BETUUUHBI g2 (PUCYHOK 16).
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Pucynok 16 - Iloctpoenue rpaduka BpeMeHU cpabaTbIBaHUs

8.5.13 VM3meHeHune moToKa BOJIBI TIPH MIOMOIIHM MPEI0OXPaHUTEILHOTO Komauka (1. 5.2.11)

HeoOxonmuMo  3aMeHUTH  peryisiTop  TeMIEpaTypbl Ha  3allUTHBIM  KOJIIAYOK.
YcraHaBnuBaloT BEIMYMHY MMOTOKa B jauamnazoHe 0,9-1,2 HOMHHaJIBLHOTO IMOTOKA IpH
nepenaje aasieHuit 0,01 MIla. BennunHa noToka AODKHA PETYJIMPOBATHCS B HAIPABICHUH
3aKpbITUSl. OTMEUaloT IMOJIOKEHHE KOJIMAayKa, COOTBETCTBYIOIIEE YCTAaHOBICHHOMY IIOTOKY.
3areM KOJIadyKOM PETyJIUPYIOT IOTOK B COOTBETCTBUU C MHCTPYKIMEN IPOU3BOIAUTENS Tak,
9TOOBl OH COOTBETCTBOBAI yMeHbIeHWIO Temmeparypsl Ha 1 °C. M3MmepsioT BHOBB
MOJIYYEHHYIO BenuunHy Motoka. Ha kpuBoit 4 (pucyHOK §) ONpeaensioT TeMIeparypbl
JaT4uKa JUIsl 3TUX MOTOKOB. ONpeIessiioT pa3HOCTh TEMIIepaTyp JaTUHKa.

8.6 HcnbiTaHue HA 10JT0BEYHOCTHh U TeMIIEPATYPHYIO YCTOHYNBOCTH

8.6.1 llepem wucneITaHWEM MEXaHUUYECKOW CTOMKOCTH TepMmoperyisropa (m. 5.3.1)
HEOOXOJUMO TOCTPOUTH KpHUBYIHO 3 (PUCYHOK §) U OTMETHUTh IIOJOKEHHUE PYKOSITKU
peryisitopa TeMIeparypbl, MpPH KOTOPOM IPOBOJUTCS IOCTpOeHHEe KpuBod 3. 3aTem
YCTaHABIUBAIOT TEPMOPETYJSITOP B  YCTPOHCTBO, OOEcCHmeuyuBaroliee IMojady BOJbI
temneparypoit (90 + 2) °C u craruueckuM pgasieHueM 0,1 Mlla. Ilepenan naBnenuii npu
3aKphITOM TOJOXEHUU TepMoperynsaropa nobkeH Obite 0,06 MIla + 0,2 %. Bpamarot
PYKOSITKY peryJsitopa Temmeparypsl B pasHbiX HampaBieHusx 5000 mukimoB. Bpews,
3aTpayeHHOEe Ha OJIUH TMOBOPOT, JOJDKHO OBITh MpHOIM3UTENbHO paBHO 10 ¢, W pyKosiTKa
peryisitopa He JOJDKHA JOXOAWTh N0 orpaHuunrteneil. Heob6xoaumo coOmrogarsb
MSTUCEKYHIHYIO 3aJIEpPKKy Mepe]l KaXI0i MOIHOM mepeHacTpoiikoi. TemnepaTypa JaTunka
JOJIKHA OBITH TaKOHM, YTOOBI ObUIH TOCTHKUMBI KaK MOJIHOCTBIO OTKPHITAsi, TAK U MOJIHOCTHIO
3aKphITasi MO3UIUU KJIallaHa.

[locne wucnbITaHWE HAa MEXAHMUYECKYIO CTOMKOCTH TEPMOPETYJSTOP JIOJDKEH OBITh
BBIJIEP’KAaH KaK MUHUMYM 24 4 B OTKPBITOM IOJIOKEHUH ITPU KOMHATHON TeMIepaType.

[lociie »TOrO WCHBITAaHUS YCTAHABIMBAIOT PETYJATOP TEMIIepaTyp B IE€pBOHAYAIBHO
OTMEUYEHHOE TIOJIOKEHUE M CHOBAa CTpoAT KpuByo 3 (pucyHok 8). ComocTaBisitor
HOMHUHAJIBHBIA MOTOK W TeMIlepaTypy JaTdydka HpU HOMHHAJIBHOM IIOTOKE JO0 U IOCIe
WCTIBITAHUN HAa MEXaHUYECKYIO JOJTOBEYHOCTb.

8.6.2 Ilepen mpoBeeHUEM HCIBITAHUS TEPMOPETYIISATOpAa HA TEeMIEPATypPHYIO CTOHKOCTH
(m. 5.3.2) HeoOXO0IMMO TMOCTpOoUTHh KpuBylo 3 (pucyHok &). Ilonoxkenue perynaropa
TEMIEpAaTypbl BO BpeMsl UCHBITAHUI ocTaeTcsi MocTOsSHHBIM. Kiaman ycraHaBmuBaeTcsi B
YCTpOHCTBE, pabounii peKUM KOTOPOTO IO3BOJIIET OCYIIECTBUTH IMOTPYKEHUE PEryssiTopa
temriepatypbl He MeHee 5000 ITUKIIOB IMONepeMeHHO B JIB€ BaHHBI C BOJIOW TemmepaTypoit (15



+1)°Cu (25 £ 1) °C. Bona B BaHHaxX He JOJDKHA COAEpXKATh IPUMECEH, HE pa3pelIeHHbIX
npousBoauTesieM. Uepes KianaH He J0JKHA IPOXOAUTH BOJA.

Perynstop TemnepaTypsl JOJKEH HaXOIUThCS B KaXk 1011 BaHHE He MeHee 30 c.

[Ipu morpyxeHun peryssiTopa TeMIiepaTyphbl B BaHHY ¢ TeMreparypoid Bojbl 25 °C kianaH
JIOJDKEH TIOJHOCTBIO 3aKpbIThes. llpu morpykeHum peryiastopa TeMmiepaTypbl B BaHHY C
Temrneparypoil Boas! 15 °C kilanaH JOJDKEH OTKPBITHCS Ha BEJIMYUHY, COOTBETCTBYIOIIYIO KaK
MUHUMYM BEJIMYMHE HOMHHAJIBHOTO MOTOKA BOJIBL. JIJIsl TOCTH)KEHUS! STOr0 BPEMs BBLACPIKKH
peryJsiTopa TeMIepaTypbl B BAHHE JI0JIKHO OBITh JJOCTATOYHO JUIUTEJIBHBIM.

[locie mpoBeneHMs] HCIBITAHMS Ha TEIUIOCTOMKOCTh TEPMOPETYJATOP JOJDKEH OBITh
BBIJIEpKaH HEe MeHee 24 4 B OTKPBITOM MO3UIUY IIPU KOMHATHOM TeMnepaTtype. 3aTeM CTpOsIT
HOBYIO KpHBYIO 3 ¥ ONpEIENSIOT BEIMUYMHY IIOTOKAa M TeMIleparypy JaTyhka IpH
HOMMHAJIBHOM ITOTOKE JI0 U IIOCJI€ UCIIBITAaHUS Ha TEIUIOCTOHKOCTb.

8.6.3 Ilepen ucnblTaHMEM Ha CONPOTHUBIIEHUE TEMIIEpaTypHBIM Bo3AeHcTBHsAM (1. 5.3.3)
HEOOXOJIUMO TOCTPOUTHh KPHUBYIO 3 (PUCYHOK 8) W OTMETHTH IIOJOKEHHE PYKOSITKU
peryysropa TeMmIlepaTyp, IpH KOTOPOM IpPOBOAMTCS IocTpoeHue kpusod 3. Ilocne storo
YCTaHaBJIMBAIOT PYKOSATKY PEryJsITOpa TEMIEpaTyp B IOJOXKEHHUE KAK IIPU OTIIPaBKe U3JENUs
notpeduTeno. 3areM HEoOXOAMMO BHOBBH YIAKOBaTh TEPMOPETYJSATOp JHUOO Kak OJWH
KOMIUIEKT, JIMOO pa3JieIbHO B COOTBETCTBHM C MHCTPYKLUEH MPOU3BOAUTEINS. Y TaKOBaHHBIN
KJIamaH JI0JbKeH OBbITh BBIIEpKaH Ha Bo3Ayxe mpu temrneparype Munyc 20 °C B Teuenue 6 4, a
3ateMm mnipu temmeparype 50 °C B teuenue 6 4. Ilocnme mcmbiTanust HeoOXoaumo coOpaTh
TEPMOPETYJIATOP U IIOMECTUTH €ro B cpexy Temneparypoil 40 °C Ha 6 4 Ipy MUHUMAJIBHOM
IIOJIO’KEHUH PYKOSITKH PETYJISITOpa TeMIIeparyp.

[locne ucnbITaHMid PETYISATOP TEMIIEPATyp JOJKEH OBITh BBIJEpKAaH B TEUCHHE HE MEHee
24 4 B OTKPBITOM TOJIOKEHUH IPU KOMHATHOU TeMIepaType.

Tenepb MOXKHO YCTaHOBUTH TEPMOPETYJISTOP B HY)KHOE TMOJOXKEHUE U TIOCTPOUTH KPUBYIO
xapaktepuctuku 3 (pucyHok 8) erne pa3. OnpeneanTs HOMUHAIBHBIA MTOTOK U TEMIEPATYPY
JaTYMKa PH HOMUHAJIBHOM ITOTOKE J0 M MOCJIe UCIBITAaHUH Ha TEMIEpaTypPHYIO CTOHKOCTb.

8.7 Onpenenenne pazmepoB

KoHTpons cooTBeTcTBUSI rabapUTHBIX ¥ HPHUCOSAVHMUTEIBHBIX pa3MEPOB IPOBOJST
YHUBEPCATbHBIMU WM CHEIHAIbHBIMH CpeJICTBaMU u3MepeHuid. Pe3pOy mpoBepstoT
pe3b00BBIMU KaHOpamH.

8.8 BHemHu# BHJA TEPMOPETYJIATOPOB, KOMIUIEKTHOCTh W MAapKHUPOBKY IPOBEPSIOT
BU3YaJIbHO.

9 TpancnopTHpPOBAHUE W XpPaHEHHE

9.1 Ycnous tpancnoptupoBanus u xpaenus - 7 (OK1) TOCT 15150.

9.2 TepMOperyasiTopbl IEpeBO3AT BCEMH BHUJAMH TPAHCIOPTa B COOTBETCTBHUHU C
IIpaBUJIAMHU [IEPEBO3KHU I'PY30B, JEHCTBYIOIUMYU Ha TPAHCIIOPTE JAHHOTO BHJIA.

9.3 TepmoperysaTopsl cielyeT XpaHUTh B YIIAaKOBAaHHOM BHUJE B 3aKpPHITOM ITOMEIIEHUU
WJIM 110J] HABECOM M O0ECIEeUNTh MX 3alIUTy OT BO3AECHUCTBUS BIaru U XUMHYECKHX BEIIECTB,
BBI3BIBAIOIINX KOPPO3UIO MaTepUasoB.

10 Yka3aHus 1o 3KCIuIyaTanuu

10.1 Hcnonb30BaHWE TEPMOPETYISTOPOB JIOJKHO OCYIIECTBISITECS B COOTBETCTBHH C
IpujiaraeMoi K Hemy dKCIUTyaTallMOHHOHM TOKyMeHTalueH.

10.2 TenmoHocUTENb, MPOTEKAIONIUN Yepe3 TEPMOPETYISATOP, JOJDKEH COOTBETCTBOBATH
TpeOOBaHUSIM JIEUCTBYIOIIMX HOPMATUBHBIX JOKYMEHTOB Ha TEIUIOHOCHTEIb CHCTEM
TEIIOCHAOKEHUSI.

10.3 He pomyckaeTcsi KOMIUIEKTalMsl PEryJsiTopa TEMIEPATypbl M KilallaHA pa3IMYHBIX
MPOM3BOIUTENCH 0O€3 B3aMMHBIX COTJIACOBAHWN W TapaHTUW COOJIOJIeHUs TpeOOBaHUMA
HACTOSIIEr0 CTaHIapTa.



11 I'apanTun U3roTOBUTEISA

11.1 WsrotoBuTenb TapaHTUPYET COOTBETCTBHE TEPMOPETYJSITOPOB TpeOOBAHUSIM
HACTOSIIEr0 CTaHAapTa pU COOIIIOIEHUH YCIOBUM TPAaHCIIOPTUPOBAHUS, XPAaHEHHUSI, MOHTa)Ka
U 3KCILTyaTalllH.

11.2 I'apaHTHIHBIA CPOK 3KCILTyaTalluu TEPMOPETYJIATOPOB - 18 Mec co AHS chadu B
HKCILTyaTalHIo, HO He Ooiiee 24 Mec cO THS OTIPY3KH U3TOTOBUTEIIEM.

KitoueBble ciioBa: TepMOpEryJsITOPbl aBTOMATHYECKHe, HPUOOpPHI OTOMHUTENbHBIE,
CUCTEMBI BOJISHOTO OTOTICHUS 3/ITaHUI
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