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MEXITOCYOAPCTBEHHbIA CTAHOAPT

TEPMOPEIYNATOPbl ABTOMATUYECKUE OTOMUTENbHbLIX NPUBEOPOB
CUCTEM BOOAHOIO OTOMJEHUA 30AHUN

OBLKUE TEXHUYECKUE YCNOBUA

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

FOCT 30815-2002
Npynna XK24
OKC 91.140.20, OKI 499120
Mpeavcnosue

1. PaspabotaH ®epgepanbHbIM FOCYAAPCTBEHHBIM  YHUTApHbIM npeanpuatvem - LieHTpom
METOLO0NIoOMMN HOPMMPOBaAHWUS U CTaHgapTmM3aumm B cTpoutenbctBe (Pryrn LHC), depepanbHbiM
rocygapCTBeHHbIM  YHUTapHbIM NpegnpusatneMm  "HayyHo-uccrnegoBaTeNnbCKUA  MHCTUTYT  CaHWTapPHOM
TexHukn" (Oryrlt HcantexHmku), ®enepanbHbiM LEHTPOM cepTudmkaumm B ctpoutensctee (PLIC),
3AO "[aHdocc" n rpynnon cnewmanmcTos.

BHeceH NoccTpoem Poccuu.

2. TlpuHaT MexrocyaapCTBEHHON Hay4YHO-TEXHUYECKOW KOMMUCCMEW MO CTaHAapTu3auuu,
TEXHUYECKOMY HOPMUPOBaHUIO 1 cepTudukaumm B ctpoutensctee (MHTKC) 24 anpena 2002 r.

3a npuHATMe nporonocosanmu

HammMmeHOBaHME rocynmapcrea HammMveHOBaHUE Opr'aHa TI'OCyIapCTBEHHOI'O
yYInpapBJIEHMA CTPOUTEJIECTBOM

AzepbanmxaHckasa Pecnybisuka |l'occrpon AzepbalmxaHCKOM PecnyOsamku

Pecnybimka ApMeHUSA MUHMCTEPCTBO I'PalOCTPOUTEJIbCTBA
Pecnybmamkyu ApMeHUSA

Pecnybmmka KazaxcTaH KascrponmkoMmureT Pecnybnmkm KaszaxcTax

Kelpreizckasa Pecnybimka Tl'ocynapcrBeHHasa KoMmccuMAa IO apXUTEK-

Type M CTPOMTEJIECTBY NpM [IpaBUTENb-
crBe Keprei3zckom PecnyOamku

Pecnybimmka Mosnmora MUHMCTEPCTBO 3KOJIOIUM, CTPOMTEJIECTBAa
M Pa3sBUTUA TEPPUTOPUM PecnyOamkm
Mosimosa

Poccunickasa denepauus T'occrpon Poccum

Pecnybmmka TaIXUKMUCTAaH Komapxcrpon Pecnybmmku TaIXUKUCTAH

Pecnybimuka Y30eKUCTaH T'ockomMapxuTekTCTPpOM PecnyOiamku
Y30eKnucTaH

3. BeeaeH Bnepsble.
4. BeegeH B gencteue ¢ 1 anpens 2002 r. B Ka4ecTBe rocyaapcTBeHHOro ctaHgapta Poccuickon
depepaumm MNMoctaHoBneHmeM Nocctpost Poccun ot 15 saHBaps 2002 1. N 2.
Beenenue

Hactosawmin ctaHgapT "TepMoperynsatopbl aBTOMaTUYecKMe OTOMUTENbHbIX MPUGOPOB CUCTEM
BOASIHOTO OTonneHus 3aaHuin. ObLume TexHU4Yeckme ycrnoeums" ycTaHaBnNuBaeT HOPMbl AN U3roTOBMNEHUS
[OBYXXO[OBbIX TEPMOCTATUYECKUX PErynsaTopoB AN OTONUTEnbHbIX NpuMGopoB. ABTOMaTUYecKue
TEpMOpPErynsaATopbl, NpefAcTaBfieHHble B HacTosAweM cTaHgapTte, paboTalwT B YCNOBUSX



npeaBapuUTENbHOM HAacTporkn nunu 6e3 npegBapuTenbHON HACTPOMKM NpY TeMnepaType TensIoOHOCUTENS
0o 120 °C n HoMuHanbHOM gasneHun o 1,0 MlMNa skAYnTEnbLHO.

Hactosiwun crangapt cootBeTcTByeT cTaHgapty EN 215, vacte 1 (1988) "Tepmocratmyeckue
KnanaHbl AnNs OTONWUTENbHbIX NpubopoB. TpeboBaHUA U MeTodbl UCMbITAHUI' B 4acTu ONpederneHnw,
TUMOB N OCHOBHbIX pa3MepoB, TEXHWYECKMX TpeboBaHui n meTogoB ucnbiTaHun. ObopyaoBaHve Ans
UCNbITaHWUIA MOEHTUYHO 00OPYAOBAHUIO, pEKOMEHAYEMOMY cTaHgapTom EN 215.

VMcnonb3oBaHve MHAMBUAYaNbHOrO aBTOMaTMYECKOro perynmpoBaHus TennooTAaum OTONUTENbHbIX
npubopoB nyTeM MNPUMEHEHUA TEepMOpPErynaTopoB SBMASETCS YacTbl0 KOMMMEKCHOW nNporpaMmbl
"OHeprocbepexeHne" B 30aHUAX MacCOBOMO W WMHAMBUAYaNbHOrO CTPOUTENbCTBA. JKOHOMMUYECKas
3(pPEeKTUBHOCTL MPUMEHEHUS aBTOMaTMYECKOro TepmMmoperynatopa MOATBepXAeHa MHOroneTHUM
OTEeYEeCTBEHHbIM W MUPOBLIM OMbITOM. TepMOperynaTopbl B CUCTEMAax OTOMNMEHUS MO3BOMSAOT
aBTOMaTU4YeCKU NoAAepXKnBaTb TemnepaTypy Bo3ayxa B NOMeELLEHM Ha 3alaHHOM YPOBHE C TOYHOCTbIO
no 1 °C. Tepmoperynatopbl MOryT ObITb YCTAHOBMEHbI B OOHO- UMW ABYXTPYOHbBIX CUCTEMaX OTOMIEHUS
CTPOSALLMXCH UINKN CYLLECTBYIOLLMX 34aHUIA PasNUYHbIX 3TaXHOCTU N Ha3Ha4YeHus.

1. O6nacTtb NpMMeHeHus

HacTtodwumn craHgapT pacnpocTpaHsieTcs Ha aBToMaTuyeckue TepMoperynvpylolme KnanaHbl
(nanee - TepmoperynaTopbl), paboTtawlme 6e3 UCNoNbL30BaHUA MOCTOPOHHEr0 WUCTOYHMKA 3Heprum
(NpsiMoro  OevcTBUst), NpedHasHayYeHHble ANS PerynupoBaHns TEMSOBOW MOLLUHOCTM OTOMUTENbHBLIX
NprMbopoB B CUCTEMAX BOASHOIO OTOMSEHUS 30AHUA U COOPYXXEHWIA.

Tepmoperynsatopbl NpeaHasHa4veHbl Ans paboTbl B CNeayoLwmx yCrnoBUsix:

- napameTpbl TennoHocutens: n3bbiToyHoe pabodee pgaBneHne - oo 1,0 MIMNa BKNOYUTENBLHO,
TemnepaTtypa - go 120 °C;

- MapaMeTpbl OKpyXKatoLern cpeabl: Temnepartypa 5 - 45 °C, oTHocuTenbHas BnaxHoctb 30 - 80%.

2. HopmaTtuBHbIe CChISTKK

B HacTosilem cTaHgapTe MCNOMb30BaHbl CCIMKN Ha Cneaylowme ctaHaapTbl:
FOCT 2.601-95. ECK. 3kcnnyataunoHHble JOKYMEHThI

KoHcynbTaHTlnoC: npumeyaHue.

FOCT 12.2.063-81 ytpatun cuny Ha Tepputopumn Poccunckon ®epepauun ¢ 1 aHeapsa 2011 roga B
cBa3u ¢ BeegeHveM B gencteue FOCT P 53672-2009 (Mpukas PoctexperynupoBaHus oT 15.12.2009 N
1057-cT).

FOCT 12.2.063-81. CCBET. ApmaTypa npombilwneHHasa TpyboonpoBogHas. O6wme TpeboBaHus
BesonacHocTn

FOCT 613-79. bpoH3bl ONOBSAHHLIE NUTENHbIE. Mapku

FOCT 2991-85. Awwmkn powiatble HepasbopHble Ang rpy3oB Macconm po 500 kr. O6uwue
TEXHUYEeCKne ycrnoBus

FOCT 5959-80. Awmkn M3 NUCTOBbLIX APEBECHbIX MaTepuanoB Hepa3bopHble Ans rPy30B Maccon
00 200 kr. OBbLumMe TEXHUYECKME YCIOBUSA

FOCT 6357-81. OcHOBHble HOpMbI B3aMMo3aMeHsieMocTU. Pe3bba TpybHasa unnuHgpuyeckas

FOCT 10589-87. Nonuamug 610 nuTbeBOW. TEXHUYECKME YCrIOBUS

FOCT 14192-96. Mapk1poBKa rpy3oB

FOCT 15150-69. MawwmHbl, npubopbl U Opyre TexHudeckne usgenusi. WcnonHewusa ans
pasnuyHbIX  KNMMMaTWYECKMX  panioHoB.  Karteropuu, ycnoBus  akCniyatauuu,  XpaHeHus U
TPaHCNOPTUPOBaHMSA B YacTu BO3OENCTBMS KNMMMaTUYeCKnx (pakTopoB BHELLUHEN cpeabl

FOCT 15527-70. Cnnaebl MegHO-LMHKOBBIE (NaTyHK), obpabaTbiBaeMble gaBneHnem. Mapku

FOCT 17711-93. CnnaBbl MeQHO-LIMHKOBBIE (aTyHW) nuTerHble. Mapku

FOCT 26663-85. [lakeTol TpaHcnopTHble. ®dopmupoBaHMe C NPUMEHEHWEM CpeacTs
nakeTupoBaHus. ObLme TexHu4eckme TpeboBaHus

FOCT 26996-86 E. MonunponuneH n cononumepsl nponuneHa. TexHu4yeckne ycriosus.

3. OnpeneneHnsa

B HacToswem cTaHgapTe MNpPUMEHSAT  Crieaylolme  TepMUHbl € COOTBETCTBYHOLLMMU
onpegeneHnamu.

Tepmoperynatop - Bug TpybonpoBogHom apmaTypbl, obecneuyvBaiollen aBTOMaTUYecKoe
N3MEeHeHne Konm4yecTBa NpoTeKaloLLero Yepes KnanaH TepMoperynaTopa TennoHoCUTeNs B 3aBUCMMOCTM
OT 3ajaHHON TemnepaTypbl BO3ayxXa.

Perynsatop Ttemnepatypbl (TepMmoronoBka) - y3en (getanb) TepMOoperynatopa, BKNHOYaroLmi
OaTyYnK U PYKOATKY YCTaHOBKU TeMnepaTtypbl 1 obecnevmarowmii Heobxoanmoe nepekpbiTne NPOXoaHOro
CeyeHus KranaHa B aBTOMaTUY4ECKOM pexume.



Perynupytowmn knanaH (knamaH) - Tepmoperynsatop ©e3 ycTpolcTBa aBTOMaTU4YeCcKoro
perynupoBaHusa Temnepatypbl (MOXeET WMETb PYKOATKY WM 3alMUTHBbIM KOMMa4voK AN U3MEHEHUst
BPYYHYIO KONMYECTBa NPOTEKAIOLLEro Yepes Hero TenoHOCHTEeNS).

KpviBble OTKpbITMS U 3aKpbITUA - rpadmyeckoe npeacTaBreHne BenuymnHbl NOTOKa TEMNOHOCUTENS
KaKk (YyHKUMM TemnepaTypbl Mpu ABWKEHMU KrnanaHa B HanpasfeHWW OTKPbITUS WM 3aKpbiTUA Mpu
NMOCTOSIHHOM nepenage [AaBfeHW Ha KnanaHe W HEU3MEHSEeMOM MOMOXEHUN PYKOATKU YCTaHOBKU
TemnepaTypsl.

McTepesnc TepmoperynaTopa - pasHOCTb TemnepaTyp Mexay ToYKamMy Ha KpMBbLIX OTKPbLITUS U
3aKpbITKS, MOMYYEHHbIX MPU HOMUHANBHOM NOTOKE TEMNSIOHOCUTENS.

BnusiHme ctatnyeckoro gaBneHust - pa3HOCTb TEMMNEPATYP MeXAy COOTBETCTBYIOLLMMN TOYKaMM Ha
OBYX KPMBbIX 3aKpbITWS, NMOMYYEHHBLIX MPU pas3HbIX CTATUYECKMX OABMEHUSX U OQHOW BENMYMHE MOToKa
TENnoHOoCUTENS.

BnusHue nepenaga gaBneHuWn - pasHOCTb TemnepaTyp Mexgy Todykamm S Ha TeopeTu4ecKux
NpsMbIX 3aKPbITUS, NONYYEHHasi NPY pasnuyHbIX Nepenagax AaBreHns TEMMOHOCUTENS Ha KnanaHe.

BnusiHne nameHeHus Temnepartypbl TENNIOHOCUTENS - Pa3HOCTb TEMMNEPATYP Ha KPUBBIX 3aKPbITUS,
3KBUBAIIEHTHAsA OTKITOHEHWIO BEMWYMHbBI NMOTOKA, Bbl3BaHHAsA N3MEHEHNEM TeMNepaTypbl TENOHOCUTENS,
npoxoasLLen Yepes KnanaH.

BnusiHne okpyxatoLlen Temnepatypbl Ha paboTy Tepmoperynaropa ¢ QUCTaHUMOHHBIM AaTYNKOM -
pasHOCTb TeMMepaTyp MeXay COOTBETCTBYHOLLMMM TOYKAMM HA KPUBbLIX OTKPLITUS MPU OLMHAKOBOM
BEMUYMHE TMOTOKA, MOMyYeHHash Kak Mpu paBHbIX TemnepaTypax BCTPOEHHOM W BLIHOCHOW 4YacTemn
JaTyuka, Tak 1 Npu pasHbix TemnepaTypax.

Bpemsi cpabaTbiBaHMs Tepmoperynstopa - Bpemsi, HeobxogMmoe Ans OOCTUXKeHUs1 Tpebyemoro
N3MEHEHWsI BEMNMUYMHBbI NOTOKa TEMMOHOCUTENS NPU U3MEHEHUN TEMNeEpPaTYpbl BO3ayxa.

TemnepaTypa gaTtyuka - TemnepaTtypa gaTyuka, paBHasi Mpy UCMbITAHUAX TemnepaTtype BoAbl B
BaHHe WUV BO34yxa B BO3OYLLUHOW Kamepe.

TeopeTnueckas npsamMas - npamas NuHWsA, npoxoasuias yepes Todkn 0,5 g, 10,25 g . Ha Kpueon

OTKPbITUS UMW 3aKPbITHS.
Touka S - Touka NepeceyeHnss TEOPETUYECKON NPSIMON C OCbIo abcumce rpaduka perynmpoBaHus,

cooTeeTcTBylowas g, =0.
YcnoBHble 0003HaYeHUs
0,,- BENUYMHA NOTOKA TENMOHOCUTENS;

gmN' HOMUHANbHaA BeNMYMHa NMOTOKa OJ1A MPOMEXYTOYHOro noOJIOXKEeHUA PYKOATKM YCTaHOBKU

TemMneparypbl;

01 max - MAKCMManbHO focTuraemas BenuymHa noTtoka npu nepenage gasnedui 0,1 MMaj;

0, - BenuumHa notoka, gocturaemas npu Temneparype S - 2 °C n nepenage aaenexuit 0,01 MlMa
Npu BCEX BO3MOXHbIX MOJNTOXEHUAX PYKOATKM YCTAHOBKM TeMnepaTypbl;

gmsmax - Be€NiM4nHa NoTOoKa Nnpun MakCUMalibHOM NOJIOXEHUN PYKOATKN YCTAaHOBKU TemMnepaTtypbl;

gmsmin - B€JIM4MHa NOoTOKa Npu MMHUManbHOM NOJNIOXEHUN PYKOATKU peryndatopa temnepartypbl;

Oma: Yo - BCNomoratenbHble 3Ha4YeHUs BENMUYMHbLI NOTOKa [ANf WU3MEpPEHUs BPeMeHU
cpabatbiBaHus;
t,- Temnepatypa gatuuka, coorsetctyowas g, C;

- 3HAYeHMe TemnepaTypbl AaTyvka NPU MakCUManbHOM MOSIOKEHWUN PYKOSITKM YCTaHOBKM
TemnepaTtypsl, °C;

tsmin- 3Ha4YeHne Temnepartypbl AaTyuka nNpu MUHUMalribHOM MOJIOXKEHUU PYKOATKM YCTaAHOBKU

Temnepartypsl, °C;
t,vnmn t, - Temnepatypa gatuuka, cootseTcTBytowan g, = 0 Ha KPMBOWN OTKPbLITUA UMK 3aKPLITUS;

AP - nepenan nasnexuin TennoHocUTenNs Ha BXOAE W BbIXOAe U3 perynupyoLlero knanada, Ma.
4. Tunbl 1 OCHOBHbIE pa3mepbl

4.1. Tunbl perynaTopoB TemnepaTypbl U X HauMeHOBaHWE OOSMKHbI COOTBETCTBOBaTbL YKa3aHHbIM
B Tabnuue 1 n Ha pucyHke 1.

Tabnuua 1



Twun HamMeHOBaHME

Tl TepMOPETYIATOP CO BCTPOEHHHM PeryJISTOPOM TeMIIepaTypPH
Y OaTUMKOM

T2 TepMOPETYJISTOP CO BCTPOEHHBIM PEeryJIATOPOM TeMIIepaTypPH
M IOMCTAHUMOHHEIM LOaTUMKOM

T3 TepMOPETYNIATOP C IOUCTAHLUMOHHBIM HOATUYMKOM, KOTOPEIM
oBBbenMHEH C PeryJsaTOpOM TeMIlepaTypPH

T4 TepMOPEeTyJIATOP C IOUCTAHLMOHHBEIM HATYMKOM UM OTIEJILHO
PACIIOJIOKEHHEIM PEeTryJIATOPOM TEMIIePaTyPh
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a - TEPMOPErYNATOP CO BCTPOEHHLIM PEryrnisiTopoM TemnepaTypbl 1
AaTunkoM; 6 - TEpMOPErynATOP CO BCTPOEHHBIM PEryrsiTopoM
TeMnepaTypbl ¥ AUCTAaHLUMOHHBIM AaTYMKOM; B - TEPMOPEryNsSTOp
C OVUCTaHUMOHHbBIM JaTYMKOM, KOTOPbI OGBbeAUHEH C PErynSTOPOM
TEMNepaTypsbl; I - TEPMOPETYNATOP C AUCTAHLMOHHbLIM AATYMKOM
1 OTAENbHO PACMONOXEHHBLIM PErynsaTOpoOM TeMrnepaTypsl

PucyHok 1. Tunbl perynsatopos Temnepartypbi

4.2. Cxema OOHOrO W”3 KOHCTPYKTUBHbIX BapuaHTOB WCMOMHEHUS TepMoperynstopa co
BCTPOEHHbIMU PErynsaTopoM TemnepaTypbl M AaTYMKOM MpuBedeHa Ha pucyHke 2. B kopnyce knanaHa
Ons  OBYXTPYOHbIX CUCTEM OTOMMEeHus JoskeH OblTb BCTPOEH MexaHu3Mm npeaBapuTeribHON
rmapaBAnN4ecKon HacTPOKKM.
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1 - perynatop TemnepaTtypbl; 2 - 4atyuk; 3 - pyKoaTka
YCTaHOBKM TeMnepaTypbl; 4 - Wwkana Belbopa TemnepaTypsb;
5 - coeguHnTenbHas raika; 6 - npucoeaMHUTENbHbLIN NaTPyOOK,;
7 - HakngHasa ranka; 8 - 3aTeop; 9 - ceaso KnanaHa;

10 - nepegaToyHbIv WITOK; 11 - ynnoTHeHue; 12 - knanaH

PucyHok 2. MpuHuMnuanbHas cxema KOHCTPYKLUM TepMoperynatopa
(co BCTPOEHHBIM perynsaTopomM TemnepaTypbl U AaTYMKOM)

4.3. KoHCTpyKUMst n mMaTepuan pykosTOK TepMOpPEerynatopoB AOMKHbl UCKMYaTb €e HarpeB Ha
nosepxHocTu 6onee 45 °C.

4.4. Tunbl KNanaHoB - MPOXOAHOW W YrNoBOW MpuBeAeHbl Ha pucyHke 3. Kpome ykasaHHbIX,
KnanaHbl MOTyT OblTb TPEXOCEBbIE NPABOTO M JIEBOIO NCMONHEHNS.
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a - TEpPMOpErynsTop yrnoBon; 6 - TepMoperynsitop NpoxXogHown
C YNIIOTHEHUEM

PucyHok 3. Tunbl knanaHos

HonyckaloTcss gpyrme Tvnbl KOHCTPYKUWUIA KranaHoB, B TOM 4YMCIie BCTPOEHHbIE B OTOMUTEMbHLIE
npubopsbl, obecneunBatoLlme TpeboBaHUS HACcTOSALLEro cTaHaapTa.

4.5. YcnoBHoe 000O3HayeHMe TepMoperynstopa cocTtouT u3: obo3HavyeHuss Tvna perynstopa
Temnepatypbl (Tabmvua 1); BenMuYMHBI  YCNOBHOrO AuameTpa KfnanaHa; Tuna kKnamaHa W ero
pPa3HOBMAHOCTM B 3aBUCMMOCTU OT CUCTEMbI OTOomnneHust (0 - ogHOTpyOHasd, O - AOBYXTpYyOHas) u
0603Ha4YeHns HacTosLWero ctaHgapTa.

Twn knanaHa o6o3HavyaeTcs 6ykBon: Y - yrnoBo#; I - npoxogHon n A - TpEXOCEBOM.

Mpumep ycnoeHoro obosHadeHust Tepmoperynsitopa aAnametpom /[{ = 15 MM AMsi OAHOTPYGHO

CUCTEMbI OTOMSEHWUS,, C MNPOXOAHBLIM KramnaHoM, CO BCTPOEHHbIMW PErynsaTopomM Temnepatypbl U
OaTYmKOM:
TepmoperynaTtop T1-15-MNMo FOCT 30815-2002.



To xe, Tepmoperynsatopa AvameTpoMm ,ZZy = 20 MM ONns OBYXTPYGHOW CUCTEMbI OTOMMEHUs, C

YrnoBbIM KnanaHoMm 1 ANCTaHLUUOHHbLIM AaTYUKOM:
Tepmoperynatop T2-20-Yg TOCT 30815-2002.

5. TexHu4yeckue TpeboBaHus

5.1. TpeboBaHWsi HAOEXHOCTHU

5.1.1. TepMmoperynsatopbl AOSPKHbI BbliOAEPXMBaThL MCMbITaTenbHOe AaBfeHne He meHee 1,5 Mla
0e3 yTeukn B coeMHEHUSIX 1 B COOPHBIX 3aNieMeHTax Kopryca KrnanaHa TepMoperynatopa.

5.1.2. 3ameHa ynnoTHEHWs LUTOKA KnamaHa [OSPKHa OCyLLeCcTBNATbCA 6e3 cnycka Boabl U3
CUCTEMBI, B KOTOPOM YCTAHOBIEH TEPMOPErYyNATOp.

5.1.3. Kopnyc knanaHa [oOSbkeH BblaepXuBaTb Harpysky Ha u3rmb 6e3 paspylleHuir, nosiBneHus
TPEeLUUH, CKoNnoB 1 aedopmaLmn.

5.1.4. PykosaTka perynaropa TemnepaTypbl 4OMmKHa 6bITb NPOYHON NPU UCMbITAHUM Ha BpalleHue u
narmb.

5.1.5. KpyTawmuin MOMEHT Ha PYKOSITKE ynpaBfieHWUsi TEPMOpPErynsitopa Npu OTKPbITUX U 3aKPbITUM
He JormKeH npesbiwaTtb 2,0 H x M.

5.2. Pabouyne xapakTepucTukm

5.2.1. HoMmHanbHas BenuMuMHa NoToka TEMIOHOCUTENS, COOTBETCTBYHOLLAA BENMHYMHE MOTOKa Npu
TemnepaType S - 2 °C, ykasaHHasi NpeanpuaTMEM-U3roToBUTENEM U onpeaerieHHas npy UCNbITaHUsAX, He
JOMmKHa oTnun4yatbesl bonee yem Ha: 10% [nsa Benu4YMHbl NoToka 6onee 33 Kr/y v Ha 3 Kr/d - Aans
BEJTMYNHbBI MOTOKA MEHee Unn paBHOro 33 Kr/u.

BenuurnHa notoka, COOTBETCTBYKOLLASA BennyMHe noTtoka npu temnepatype S - 1 °C, He gomnxHa
npesbiwaTtb 70% BeNMYMHbI HOMUHANBHOMO NOTOKA.

5.2.2. BenuuuHa noToka TEMNNOHOCUTENS MNPU MUHMMAINbHOM W MaKCMManbHOM MOMNOXEHWUN

PYKOSITKW perynsitopa Temnepatypbl J,,, AOMKHA UMETb CrieayloLLme npeaensi:
- IPU MaKcUMarnbHOM NoMoXeHMn <o = 0,80, »

20,50, -

5.2.3. BenuumHa noToka TEMMOHOCUTENSA AN TEPMOCTATUYECKOro KranaHa ¢ npeaBapuTenbHOM
rMapaBNYEeCcKO HaCTPOMKOM B MPOMEXYTOYHOM MOJIOXKEHUN MEXAY MUHUMANbHON M MaKCMMarbHOM
nosnuunen perynatopa TemnepaTtypbl HE JOMKHA OTKIMOHATLCA OT 3HAaYEHWI, 3a4aHHbIX U3rOTOBUTENEM U
yKasaHHbIX B 5.2.1.

5.2.4. PasHoCTb TeMnepaTtyp Ha KPUBbLIX OTKPbITUSE WM 3aKpbITUS NpU U3MEHEeHWW nepenaga
[aBneHui Ha knanaHe 6onee yem 0,01 MlNa He gormkHa npeBbiwaTh 1 °C.

5.2.5. PasHoCcTb TemnepaTyp Ha KPUBbLIX 3aKpbiTUA KrnamaHa npu M3MEHEHUU CTaTU4eckoro
nasneHunst ot 0,01 MIMa go 1,0 npy NpoYnx paBHbIX YCIOBUSIX HE AOMMKHa npeebiwaTth 1 °C.

5.2.6. ['ncTepesnc TepMmoperynstopa He JosmkeH npeBbiwath 1 °C (pucyHok 4).

- npy MuHuManbHom nonoxednn 1,209, = 9, min
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a - KpMBasa OTKPbITUSA; 6 - KpUBas 3aKPbITUS; B - TEOPETUYECKas
XapaKTepUCTVKa; I - 3HaYeHne ructepesuca; t; - Temnepatypa



3aKpbITWS TepmoperynsaTopa; t, - TemnepaTtypa oTKpbITUS;
TOYka S - TeopeTnyeckasi TemnepaTypa 3akpbITHs (OTKPbITHS)

PucyHok 4. 'padhunyeckasa xapakrepucTuka perynmpoBaHms

5.2.7. PasHuua TemnepaTyp Mexay TO4kon S u TemnepaTypoi 3akpbitua t, unu otkpbitus t,

KnanaHa He JormkHa npeBbiwaTth 0,8 °C.

5.2.8. PasHocTb TemnepaTyp Ha KpMBbLIX OTKPbLITUS KranaHa C OUCTaHLUMOHHBbIM OaTYMKOM U
BCTPOEHHbLIM JAaTYUKOM NPU NPOMEXYTOYHOM NOMOXEHUN PYKOATKN HE AOIMKHA npesbiwaTth 1,5 °C.

5.2.9. BnvsaHne TemnepaTypbl BoAbl (TEnnoHocuTens) npn ee nameHeHun Ha 30 °C Ha BennuYMHy
NoTOKa He JOSMKHO NPEBbILLAT:

1,5 °C - ona TepMoperynsaTopoB CO BCTPOEHHbLIM JAaTYMKOM TemnepaTypsl;

0,75 °C - ana TepMoperynaTopoB ¢ AUCTAHUMOHHBIM AaTYMKOM TEMNepaTypbI.

5.2.10. BenununHa BpemeHn cpabaTtbiBaHWs He JOMKHa npeBblwatbh 40 MUH.

5.2.11. HanpaBneHve MU3MEHEeHUs BeNnWYUHbI MOTOKa MPU PYYHOM peryrvpoBaHUM C MOMOLLbIO
3alMTHOrO KoOmmnayka QJOJPKHO ObiTb 0003Ha4YeHO MapKMpoBKOW. Pasnuume B BenuUMHe MOTOKa,
BbIpa)XX€HHOE Yepe3 M3MEeHeHMe TeMnepaTtypsbl, onpeaeneHHoe no 8.5.13, gomkHo 6biTh B npegenax 0,8
ni2-°C.

5.2.12. Temnepatypa gatumka (i) Mpu MUHMManNLHOM M MaKCUMarnbHOM MOMOXEHUN PYKOATKU
perynstopa Temnepartypsbl, onpeaeneHHas npn g o U G min » AOIDKHA BbITh:

o .
T, mex <32 °C - Npn MaKcUManbHOM NOMNOXEHNN PYKOSTKY;

5°C <t

5.3. JonroBe4yHOCTb 1 TeMnepaTypHas yCTONYNBOCTb

5.3.1. 3HauyeHusa TemnepaTypbl AaTyMka MNpU HOMMUHANbLHOM MOTOKE A0 W Nocne npoBeAeHus
UCMbITaHMA TepMmoperynatopa Ha MexXaHW4ecKyld CTOMKOCTb B TeyeHuMe He MeHee 5000 wuumknos
BpaLLeHUs PYKOATKU perynsatopa TemnepaTyp He OOSDKHbl oTnunyatbes 6onee yem Ha 2 °C. VIameHeHne
BEMWYMHbI HOMWHAITBHOMO NOTOKAa, ONpeAeneHHon 40 U Nocne UCMbITaHWsa TEPMOpPErynaTopa, He JOIMKHO
npesblwaTtb 20%.

5.3.2. 3HayeHusa TemnepaTypbl OaTyMka MPU HOMWHANbLHOM MOTOKE OO M MOCre npoBedeHWus
UCNbITaHMSA TEPMOpErynaTopa Ha TeMnepaTypHY YCTOMYUMBOCTb HE AOMKHbI OTNu4aTbcs 6onee yem Ha
2 °C. \ameHeHue HOMUHANbLHOW BENUYMHLI NOTOKA, ONpeadeneHHoON A0 U NOCMe UCMbITaHUS, He OO0MKHO
npesbiwaTtb 20%.

5.3.3. 3HauyeHusa TemnepaTypbl AaTyMka MNpU HOMMHANbLHOM MOTOKE A0 W nocne npoBeAeHus
UCNbITaHWSA TEPMOpPErynsaTopa Ha ConpoTMBIIEHUE TeMnepaTypHbIM BO3AENCTBUSAM B Npefernax ot MUHYC
20 no 50 °C He gomkHbl n3MeHATbeA 6onee yem Ha 1,5 °C. IameHeHne HOMWHAaNbHOW BENMNYMNHBI NOTOKA,
onpeaeneHHon 4o 1 Nocrne UCnbITaHns, He JOMKHO npeBblwaTtb 20%.

5.4. TpeboBaHus K Cbipblo, MaTepuanam u KOMMAEKTYOLWUM n3genmsam

Kopnyc Tepmoperynatopa W Apyrve  MmeTannuMyeckue petanu, conpukacawowmecs
TENIIOHOCUTENEM, OOJMKHbI M3roToBNATbCs M3 natyHu no NOCT 17711, FTOCT 15527 wnn G6poH3bI No
FOCT 613, ynnotHeHusi - M3 TOPONMACTOBLIX YMIIOTHUTENBHLIX MarepuanoB MO AENCTBYHOLLMM
HOPMaTUBHbLIM [JOKYMEHTaM, PYKOSITKM - M3 nracTMyecknx macc: nonunponuneHa no FOCT 26996,
nonunamuga no [FOCT 10589, nonucTMPONOB MO AENCTBYIOLWIMM HOPMATUBHbIM [OOKYMEHTaM CO
CTanbHbIMU 3aKNagHbIMY AeTansiMy Ang XeCTKOro COeAMHEHUS CO LWNUHAENEM.

[onyckaetca npumeHeHue opyrux Matepuanos, obecneynBaroLlmx HeobXxoaMMble NPOYHOCTHbIE U
notpebutenbckue CBOMCTBA.

5.5. KomnnekTHocTb

5.5.1. Tepmoperynatopbl MNOCTaBAAKTCA KOMMMAEKTHO. B KOMNNekT BXogaT  perynsaTtop
TemnepaTypsbl, knanaH 1 MHCTPYKUWS MO YCTaHOBKE W 3KCMyaTaunm.

5.5.2. MapTusa TepmoperynsTopoB, OTrpyXaemblx ogHOMY notpebutento (Mo ogHOMY TOBapHOMY
OOKYMEHTY), OOIMKHA CONPOBOXAATLCSA 3KCNIyaTaluMoHHon gokymeHTauuen no FOCT 2.601.

B gokymeHTaumm gOmkHbl ObITb yKa3aHbl:

- AManasoH HaCTPOWKM TeMneparyp;

- MMHUMAarbHO AOMYCTUMOE CTaTU4ecKoe AaBrieHne TENNOHOCUTENS;

- MMHUMarbHO AOMYCTUMbIN Nepenaj AaBNeHUn Ha KnanaHe;

- HOMWHanbHasa BENMYNHA NOTOKA;

- MakcumarnbHO AonycTumas Temneparypa TennoHocutens (ecnm oHa <120 °C);

- rmgpaBnunyeckue XxapakTepuCcTUKM KranaHa, B TOM 4ucrne Ans KnanaHa ¢ npeaBapuTensHOu
HaCTPOWMKOW;

- Ha3HayeHWe 3aUTHOrO KONNayka;

smin < 12 T - Npy MUHUMANBHOM MOSTOXEHNW PYKOATKM.



- ANs TepMoperynsitopa ¢ npeaBapuTENbHON HACTPOWKOW NapaMeTpoB - UHAMKALUWS MONOXEHUS
npeaBapuTENbHOM HACTPOWKU 1 COOTBETCTBYIOLLAA EMY BENIMYMHA NOTOKA.

5.6. MapkupoBka

lMpn mapknpoBke Ha Kopryce KnamnaHa TepMOoperynsatopa yKkasbliBalOT: HamnpasfieHVMe MOoToKa
TEeNnOHOCMTENS, YCMOBHbIA MNPOXOA4 M TOBapHbIM 3HAaK npeanpusaTusi-usrotoButens. [onyckaetcs
MapKMPOBKY TOBApHOIO 3Haka MpeanpuaTUS-U3roToBUTENS yKa3biBaTb Ha PYKoATKe perynstopa
TemnepaTypbl. Ha perynatope Temnepatypbl [OOMKHbI  ObiTb  ykasaTenu noTpebutensckoro
perynupoBaHus B BUAE rpaflypoOBKN NOMOXEHWIA, COOTBETCTBYIOLLIEN €ro NacnopTHbIM XapakTepmucTukam.

5.7. YnakoBka

5.7.1. YnakoBKy TepMoperynatopoB npousBoasT B nobble Buasl aepessHHon (TOCT 2991 unu
FOCT 5959), kapTOHHOW, NNacTMaccoBON Tapbl (B TOM Yucne AWKKK, bbiBlune B ynotpebneHun).

Mpn atom Tapa MOXeT OblTb CcopmupoBaHa B TpaHcnopTHble naketol no FOCT 26663 c
yKka3aHWeM MaccCbl 1 pa3mepoB NMakeToB MO COrIacoBaHNIO C TPAHCMOPTHLIMU OPraHN3auusaMu.

5.7.2. Tlpn noctaBke B TOProByl CETb TEPMOPErynsaTOpbl YMNakoBbIBAKOT B WHAWBUOYAIbHYHO
KapToHHYylo Tapy. [lonyckaeTcsi pa3genbHas ynakoBKa KranaHa u perynsatopa Temnepartypbl.

5.7.3. YnakoBka pJoibkHa obecneymBaTb COXPaHHOCTb TEPMOPErynsaTOpOB OT MeXaHWYeCKMX
MOBPEXAEHUI MPU NOrPY304HO-PA3rPY30YHbIX M TPAHCMOPTHLIX Onepaunsx.

5.7.4. Macca ynakoBKu He OoJfmkHa npeBbiwaTb 50 Kr 6pyTTO.

5.7.5. Mapkuposka Tapbl - no FOCT 14192.

6. TpeboBaHus 6esonacHoCTK

KoHcynbTaHTlnoc: npumeyaHue.

FOCT 12.2.063-81 ytpartun cuny Ha Tepputopumn Poccunckon ®epepauum ¢ 1 sHBaps 2011 roga B
cBsa3n ¢ BBegeHneM B genicteue FOCT P 53672-2009 (Mpukas PocTtexperynupoBaHusi oT 15.12.2009 N
1057-cT).

TpeboBaHusa 6e3onacHocTn - no NOCT 12.2.063.
7. MpaBuna npuemku

7.1. TepmoperynaTopbl AOMKHbl ObITb NPUHATHI OTAENIOM TEXHUYECKOro KOHTPOns npeanpuatus-
n3roToBuTENS.

7.2. CooTBeTCcTBME MoOKa3aTenen KayecTBa TEPMOPErynaTopoB B MpoLecce MpousBoacTBa
HOpPMMpYEMbIM NOoKasaTensMm, ykasaHHbIM B CTaHAapTe, 1 TpeboBaHNSM TEXHONOrMYECKON AOKYMEHTaLUMm
ycTaHaBnMBaloT Mo pesyrnbTaTam BXOOHOM0, ornepauoHHOro U NPUeMOYHOro KOHTPOMS.

7.3. Tlpun BXOAHOM KOHTpPOMeEe nNPOBeEpPSeTCs COOTBETCTBME KavecTBa MPUMEHSEeMbIX [AfiS
W3roTOBIIEHUSA TEPMOPErynATopoB MaTepuarnoB YCTAHOBMEHHbIM B CTaHAapTax Ha 3Ty NpoAyKuuio.
O6bem, cocTaB M MOPSAOK MPOBEAEHWST BXOOHOrO KOHTPONS yCTaHaBnvMBaeT npeanpudatue-
N3roToBUTENb.

7.4. lNpwn onepaLMOHHOM KOHTPONE BO BPEMS BbINOMHEHUS UK NOCNe 3aBepLUeHns onpeaeneHHon
TEXHOMOrMYeckon onepauum  ONpeaensiioT  COOTBETCTBME  MNoKasaTenenm KayecTBa  geTanemn
TepmoperynsatopoB. O6beM, cocTaB M NOPSAOK NPOBEAEHUST ONEepPaLUOHHOrO KOHTPONSA yCTaHaBnNMBatoT
COOTBETCTBYIOLLNE TEXHONOrMYeCcKNne AOKYMEHTbI NPeanpUsaTUS-U3roToBUTENS.

7.5. TpyeMOoYHbIN KOHTPOIb AJ1 MPOBEPKM COOTBETCTBUA TpeboBaHMAM HacTosLLero craHgaprta
NPoOBOAAT NO CreaylLwmnM BUAam UCMbITaHWUIA: NpMeMocaaTouHbIA, NepUoanYecKuin u TMNOBON.

7.6. TepmoperynaTopbl NpuUHUMaT naptTuamu. B coctaB naptuy BKNOYAKT TEPMOPErynaTopbl
OfHOro Turnopasmepa, caaBaeMble OQHOBPEMEHHO U COMPOBOXAaeMble OHUM JOKYMEHTOM O KavecTse.
Pasmep naptuu onpegenseTcsa 3akasoMm.

7.7. Mpn npuemMocaaTouHbIX UCMbITAHUAX TePMOPErynaTopbl NOABEPratT BHELUHEMY OCMOTPY U
npoBepsitoT Ha cooTBeTcTBUe TpeboBaHuam 5.1.1, 5.1.2, 5.2.1 - 5.2.12 un 5.5. lNMpu nepuogunyeckmnx
ucnbiTaHusax - TpebosaHuam 5.1.3 - 5.1.4 n 5.3.

7.8. CootBetctBMe TpeboBaHuam 5.1.5 u 5.4 npoBepslOT Npu NOCTAHOBKE NPOAYKLUUM Ha
NPOV3BOACTBO U TUMOBbLIX UCMbITAHUSX.

7.9. lNpuemMky TepMOperynsiTopoB OCYLLECTBMAAT NO pe3ynbTaTtaMm ChfowHOro 1 BbIGOPOYHOro
KOHTpOns.

7.10. Ha cooTtBeTcTBME TpeboBaHmsM 5.1.1 1 5.1.2 NpoBEPSIOT KaXabli TEPMOPErynATop.

Ha cooteetctBne TpeboBaHuam 5.2.1 - 5.2.12 n 5.5 otbupatT TepMoperynsitopbl MeToAoM
crnyyamHoro otbopa B Mpouecce WX BbiMyCka UMM MOCIe OKOHYaHWs W3roTOBNEHWs Bcew naptuun. B
BblIOOpKe onpeaensitoT YMCno AedeKTHbIX TEPMOPETryNIATOPOB MO KaX4oMy nokasaTesno.

7.11. TlapTMio TepMOperynaTtopoB MNPUHUMAKOT, ecnMm B  BbiOOpke HeT  gedeKTHbIX
TEPMOPErynsaTopoB NN X KONMYeCcTBo MeHee GpakOBOYHOIO YMcna, ykasaHHoro B Tabnuue 2.

Tabnuua 2



ObwemMm, WT. BpakoBouHOe umcIO

napTmm BEIDOPKU
TEPMOPETYIIATOPOB

Io 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. Tpu NONyYeHUN HEeyOOBNETBOPUTENbHLIX PE3ynbTaToB MPUEMOCAATOYHbIX UCMbITAHUA XOTS
Obl MO OAHOMY roOKasaTemno NapTuio OpaKylT UM NPOBOAST MOBTOPHLIE UCMbLITAHUS HA YABOEHHOM
BbiGopke. [pu nNoONy4YeHUM HeyooBNETBOPUTENbHLIX pPEe3ynbTaToB MOBTOPHLIX MPUEMOCAATOUHbIX
UchbiTaHUA MO OaHHOMY MoKasaTenio MapTUI0  TepMOperynaTtopoB  OpakyioT. [Ona  napTuu
TEPMOPErynATOPOB, He MPUHATON B pesynbTaTe BbIGOPOYHOrO KOHTPONA, AOMYycKaeTcs NPUMEHSTb
CMNIOLLHOMN KOHTPOSb NO TEM MoKa3aTensM, Mo KOTOPbIM NapTust He Bbina NpuHsTa.

7.13. Meproanyeckme MUCNbITaHUS NPOBOAAT HE pexe OQHOro pasa B TpU roda He MeHee YeMm Ha
Tpex TepMoperynsaTopax pasfnmMyHbiX TUNOPasMepoB, NPOLUEALLMX NPUEMOCAATOUHbIE UCTbITAHUS.

7.14. Tpn Nony4YeHUn HeyOoBETBOPUTENbHLIX Pe3yrbTaToB Nepuoanveckux UCMbITaHui XoTs Obl
Mo OZHOMY MoOKasaTeno Mo HeMy MNPOBOAST MOBTOPHbIE WCMbITAHWS Ha YOBOEHHOW BbiGopke. [Mpu
MOSTyYEHUN HEYLOBIETBOPUTENBHBIX PE3YNbTaTOB MOBTOPHBLIX NEPUOANYECKUX UCMbITAHUIA UX NepeBoasT
B KaTeropvio NpUemMoCAaToOYHbIX UCMbITaHUIA 4O MONYYEHWUS MOSNOXKUTESbHBIX Pe3yrnbTaToB Mo AaHHOMY
nokasaTerso.

7.15. TunoBble WCMbITAHWUSA NPOBOAAT C LENbI OLEHKM 3(PdeKTUBHOCTM U LenecoobpasHoCTU
BHOCMMbIX M3MEHEHWI B KOHCTPYKLMIO TEPMOPErynaTopa Unn B TEXHOMOMMI0 UX U3roTOBMEHNS, KOTOpPblE
MOTYT NOBMNUATb Ha TEXHUYECKME W IKCTIyaTaLUOHHbIE XapaKTepPUCTUKN.

8. MeToabl kOHTpONs
8.1. Annapatypa gns ucnblTaHUn

8.1.1. [ina nonyyeHns ruapaBriMYECKNX XapakTepUCTUK TepMoperynatopa npuMeHsoT YCTaHOBKY,
NoKa3aHHY Ha PUCYHKe 5.
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1 - ucnbiTyembin obpasel; 2 - TOYKM N3MEpPEHUS nepenaaa
hasneHun; 3 - MaHoMeTp; 4 - perynaTtop nepenaga gaBneHun;
5 - UMPKYNALUNOHHBLIN Hacoc; 6 - HarpeBaTenbHbIA 3NIEMEHT;
7 - perynsatop Temnepartypbl BOAbl LIUPKYNALNOHHOIO KOHTYpPa;
8 - rpadhonocTpounTens (X - TeMmnepartypa, Y - BenmunHa
noToka); 9 - yCTPOMCTBO ANS U3MEPEHNS NOTOKa;

10, 11 - paTymku Temnepatypsbl; 12 - ycTPONCTBO NoAaepKaHus
3aflaHHOro cTaTuyeckoro gasneHus; 13 - ykasaTterb
TemnepaTtypsbl

PucyHok 5. Cxema ycTaHOBKM AN onpefeneHns rmapasnnyeckux
XapaKTepucTUK TepMoperynsitopa

ToO4YHOCTb M3MepeHNss NOTOKa AOMKHa COCTaBNATL:

+/- 3% n3mepsiemMon BENNYMHbBI NpY NOToke >33 Kr/y;

+/- 1% npw noToke <33 Kr/u.

To4yHOCTL U3MEpeHUss nepenaga LaBfeHUM [OIDKHA COCTaBnsiTb He Gonee 1% usmepsieMon
BEMNNYMHBI.

B ucnbiTyemom knanaHe obecneunmBaeTcs nogaepxaHue nepenaga gasneHun mexay 0,01 un 0,06
Mrlla ¢ norpewHocTblo +/- 2%. [MOCTOAHHOE CTaTMYecKoe AaBreHne Ha Bxoae AomkHO 6biTh 0,1 MlMa unun
1,0 MlMNa c norpelwHocTbio +/- 2%.

M3mepeHune TemnepaTypbl BOAbl NPOBOAAT Ha BXoAe B knanaH (nosuums 11, pucyHok 5).

Heobxogumo nopaepxvBaTb MOCTOSIHHYKW TemnepaTtypy Boabl B npegenax 50 - 80 °C c¢
norpewHocTbio +/- 0,2 °C.

8.1.2. YCTpOoMnCTBO A4Nd NpoBeAeHUs UCMbITaHMI TepMoperynaropa B Boae

[ns ucnbiTaHnst TEpMOpPErynAaTopoB B BoAe HEOOX0AMMO MCMOMb30BaTh YCTAHOBKY, N300OpaKeHHY0
Ha pucyHke 6. [aTtumk TemnepaTtypbl OOMKEH HaxXOAUTbLCA B MNOCTOSAHHO MNepeMeLlliMBaemMon BoAe.
YcTaHoOBKa AOMmKHa MMETb YCTPOWCTBO MMaBHOrO M3MEHEHMs TemnepaTypbl Bogbl CO CKOPOCTbIO ~3 °C/u.
Temnepatypa BoOAbl OOMKHA M3MepPATbCA € norpewHoctelo +/- 0,2 °C, a konebaHusa Temnepatypbl
OOIMKHBI N3MEPSATLCS C NOrPeLLHOCTLI0 He MmeHee 0,03 °C.
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1 - BaHHa € BOOOW; 2 - AaT4YUK TeMnepaTypsl; 3 - Tpyda
LUPKYMALUOHHOTO KOHTYpPA; 4 - NpMbop Ansa namepeHus
TemnepaTypsbl; 5 - gaT4YNK TepmMoperynaTopa; 6 - perynatop
TemnepaTypbl; 7 - YCTPOMCTBO AN obecneyvyeHnsi NoOCTOSAHHOIO
nepemMeLLnBaHns Boabl B BaHHe; 8 - rpaconoctponTens
TemnepaTypHbIX KpUBbLIX; 9 - AaTYnK TeMnepaTypbl BOAbI B BaHHE;
10 - perynaTtop Temnepatypbl Bogbl; 11 - oxnaguTtens BOAbI;
12 - HarpeBaTenb BOAbI

PI/IcyHOK 6. anHLIMFIVIaHbHaFl cxema yCTpOﬁCTBa anda nposeaeHnA



UCMbITaHWUI TepMOoperynaTopa B Boae

Ona vcnblTaHnin TepMoperynatopa ¢ AUCTAHUMOHHLIM JAaTYMKOM [OSDKHbI UCMONb30BaTbCA fBe
BOASIHblE BaHHbI.

8.1.3. YCTponCcTBO A4Nd NpoBeAEHUS UCTbITaHUI TepMOoperynaropa B BO34YLWHOM NOTOKe

[na npoeBegeHnsa ncnblTaHWW B BO3OYLUHOM MOTOKE MCMOMb3YIOT, Kak npaBuno, ABa BO3AYLUHbIX
KaHana nnowiagblo nonepevyHoro cedveHuss He wMeHee 0,36 M2 (pucyHok 7). TepmoperynaTtop
yCTaHaBIIMBaEeTCH B cepeinHe O4HOro 13 KaHarosB, MpUYeM OCb perynatopa Temnepatyp Co BCTPOEHHbIM
JaTuyMkoM  OomkHa  OblTb  pacrnonoXeHa ropus3oHTanbHO. YCTaHOBKA  TEPMOpPErynsitopoB C
OUCTaHUWOHHBIM yrpaBreHneM OCYLLECTBASIETCS N0 UHCTPYKLUNN U3rOTOBUTENS.
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1 - ycTaHOBKa A Nofy4YyeHns paBHOMEPHOro npoduns noToka
BO34yxa W Ansi reHepauun TypOyneHTHOCTH; 2 - U3mepuTenb
TemnepaTypbl; 3 - UCNbITyeMbIn obpasel; 4 - npudop Ans
n3MepeHusi nepenaga gaBneHuin; 5 - kanMbpoBaHHbIN pacxodoMep;
6 - HarpeBaTernb; 7 - LUPKYNSLUMOHHbBIA KOHTYP BOAbI AN
N3MEHEHUs1 TEMNePaTYPHOro pexunma; 8 - BEHTUNATOpP

PI/IcyHOK 7. anHLI,VIFIVIaHbHaFl cxema yCTpOﬁCTBa anda nposeaeHnA
UCMbITaHUI B BO3YyLLUHOM MOTOKEe

O6GTekaHne TepMoperynsatopa BO34YyXOM MNPOU3BOAUTCS CHMU3Y BBepx. KOHCTpykuusi ycTponcTBa
JomkHa obecneuynmBaTb ObICTPOE nNepeMelleHue TepMmoperynaTopa M3 OOHOro KaHana B ApYrom.
BHyTpeHHss CcTeHKa KaHama v gaTyuK Tepmoperynstopa AOMKHbl OblTb 3aljuileHbl OT BO3AENCTBUSA
TennoBoro manydeHus. PacnpegeneHue TemnepaTtypbl U CKOPOCTEN B KaHane n3MepeHust JOIMKHO ObITb
paBHOMeEpPHbIM B Npedenax 80% nnowann nonepeyHoro ceyeHns KaHana.

Bce 3apaHHble BenWuMHbI BO3QYLWHOIO MOTOKA KOHTPOMWPYKOTCS BO BPEMSA  UCMNbITaHWS
nsmepuTenbHbIMK Npubopamn. TemnepaTypa Bo3gyxa OOJPKHA NOAAEPKUBATbCS Ha 3a4aHHOM YPOBHE C
norpewHocTblo +/- 0,1 °C. TpyObl, NoABOASLWMNE TEMMOHOCUTENL K TEPMOPETYNATOpY, AOJDKHbI ObiTb
TENNon3oNupPoBaHbl M HEe [OIMKHbl HaxoAWTbCA B BO3AYLIHOM MOTOKE Neped TepMOpPEerynsiTtopoM.
KonebaHus TemnepaTypbl BO34yxa AOMKHbI UBMEPATLCS C MakCMManbHOW norpetuHocTbio 0,03 °C.

Motok Bo3gyxa pomkeH ObiTb TypbyneHTHbiM. CpefHee 3HayeHWe CKOPOCTU BO3Adyxa
ycTaHaBnvBaeTca B npegenax (0,1 - 0,15) m/c. CTaHaapTHOEe OTKMNOHEHWE, PacCYMTAHHOE MCXOAs U3
NU3MEHeHNs1 CKOpPOCTeN BO3dyxa B BO34YLLIHOM KaHane CTaTUCTMYECKMM MEeTOAOM W COMOCTaBIieHHOe C
3aJaHHOWN CKOPOCTLID BO3AyXa, WM CTeNeHb TypOyneHTHOCTU MoToka AOSkHbI ObiTb B npeaenax 30 -
50%.

8.2. OnpegeneHne xapakTepucTUK TEPMOPETYNATOPOB

8.2.1. XapakTepucTukn TEPMOPErynsiTopoB ONpeaenstoTcs no KpuBbiM 1 - 7 Ha pucyHke 8. ITu
KpMBbI€ CTPOSATCS HA OCHOBaHWW AaHHbIX UCTbITAHWUIA KOHTPOSIbHO-M3MEPUTENbHBIM 060pya0BaHNEM MO
8.1.11n8.1.2.



B - ructepesuc; I - BnnsHne nepenaga gaesneHunin; [ - BnusiHne
cTtatumdeckoro gaenenus; E - pasHuua temnepatypbl gaTymka
B MMHMMASIbHOM 1 MakCUMaribHOM MOMOXEHWUW perynstopa;
XK - BNnsiHme TemnepaTtypbl OKpY>KatoLLen cpeabl Ha TEPMOpPErynsitop
C ANCTaHLUMOHHBLIM yripaBneHnem
1 - KpyMBas OTKPbLITUSA NPU MUHUMANbHOM MOMNOXEHUN PYKOSITKN
perynatopa TemnepaTypsbl; 2 - KpyBasi OTKPbITUS Npu
MaKkcMMarnbHOM NOSIOXEHUN PYKOSTKN perynatopa TemnepaTypsbl;
3 - KpuBast OTKPbITUS B NPOMEXYTOYHOM MONOXEHUN PYKOSTKN
perynaTopa TemnepaTypbl; 4 - KpUBas 3aKpbITUA B NPOMEXYTOYHOM
NONOXEeHNN PYKOATKN perynsatopa Temneparypsbl; 5 - kpuBas
OTKPbITUS TEPMOPErYNATOPa C AUCTAHLMOHHLIM AATYMKOM U
NMPOMEXYTOYHbLIM MOJIOXKEHNEM PYKOATKU perynsatopa temnepaTypbl;
6 - KpuBasi 3aKpPbITUS TEPMOPEryNATOpa B MPOMEXYTOYHOM
NMONOXEeHNN PYKOATKN perynsatopa Temnepartypbl U nepenage
nasneHu 6onblue, yem 0,01 Mla; 7 - kprBas 3akpbITUS
TepMoperynsitopa B NpOMEXYTOYHOM MONOXKEHUN PYKOSATKN
perynaTopa TemnepaTypbl U cTaTudeckum aasneHvem 1,0 MlMa

PucyHok 8. XapakTepucTUKn TepMOpPErynsTopos

N3mepeHns OOMmKHbI MPOBOAMTBCS MpU CTaTUYECKOM AdaBneHuu nepen tepmoperynatopom 0,1
MIa +/- 10% wn npw nepenage gasneHun 0,01 MlMa +/- 2%. TemnepaTtypa BOAbl, NpoTeKatoLwen Yepes
TepMoperynsartop, gormkHa coctaenate (50 +/- 2) °C. MameHeHne TemnepaTypbl B BOASIHOW BaHHE He
JOIMKHO MeHATbCSA bonee Yem Ha 3 °C/u.

Ons Bcex KpuBbIX, MOJSTyYEHHbIX B MPOMEXYTOYHOM TOMIOXKEHUN PYKOATKM perynsatopa
TemnepaTypbl, 3TO NPOMEXYTOYHOE MOJIOXKEHME [AOMKHO OblTb YCTAHOBMEHO B MpoOLECcCe 3aKpbITWA
noTokKa.

8.2.2. Kpuasi oTKpbITUSI MPU MUHMMAanNbHOM (KpuBasi 1) U MakcumanbHOM (KpuBasi 2) MonoXeHuu
PYKOATKM perynsitopa TemnepaTypbl

YcTaHaBnNuBalOT PYKOATKY perynsatopa Temnepatypbl B MUHMManbHOE MornoxeHne. HauvHas ¢
TemnepaTypbl Bbllle TeMmnepaTtypbl OTKpbITUS Ha 2 °C, MNOCTENEHHO MOHWXKAKT TemnepaTypy
oKpyXatoLLel cpeabl gatdmka Ha 3 °C Hke TemnepaTypbl OTKPLITUS U BblYEPYMBAIOT KPUBYIO OTKPLITUS.
Tenepb, NOBEPHYB pPYKOATKY perynatopa B MaKCMMarnbHOE MOMOoXeHne, MOBTOPSIOT Mpoueaypy,
OMMNCaHHYH0 BbILLIE.

8.2.3. KpuBass OTKpbITUS B MPOMEXYTOYHOM TMOSIOKEHUN PYKOATKU peryndaropa TemnepaTypbl
(kpuBas 3)

YcTaHaBnNuBalT MPOMEXYTOYHOE TOMOXEHNE PYKOSATKM peryndropa Temnepartypbl, KOTOpoe
COOTBETCTBYET Temnepartype OTKpblTus B AuanasoHe 20 - 24 °C. HauuHasi ¢ TemnepaTypbl Bbille
TemnepaTypbl OTKpbITUS Ha 2 °C, MOCTENeHHO YMEHbLUAKT Temnepatypy gaTtuvka Ha 6 °C Huxe
TemnepaTypbl OTKPbITUS U BbIYEPYMBAIOT KPUBYIO OTKPLITUS.

8.2.4. KpuBas 3akpbiTUs B MPOMEXYTOYHOM MONIOXKEHUN PYKOSITKM perynstopa TemnepaTypbl
(kpuBas 4)

Mpun TOM xe caMOM MONOXEHUN PYKOSITKN perynaTopa TeMnepaTtypbl, Ha4MHas ¢ TemnepaTtypbl Ha 4
°C HwKe TemnepaTypbl OTKPbITWS, MOCTENEHHO YBENUYMBAKT TemnepaTypy Bbille TemnepaTypbl
3akpbITvs Ha 1 °C 1 BblYepyMBaloT KPMBYH 3aKpbITUS.



8.2.5. KpuBasi OTKpbITUS TepMoperynsaropa C AWCTaHUMOHHBbIM AaT4YMKOM B MPOMEXYTOYHOM
MOMNOXEHNN PYKOSITKM perynsatopa temnepatypsl (kpysasi 5)

[Mpn HEM3MEeHHOM MOMOXEHUN PYKOSATKM perynaropa TemnepaTypbl OMycKalT AaTyvku C
nepegaTtoyHon TpybKoW AnMHOM 1 M BO BTOPYH BaHHY C TemnepaTtypon Boabl Ha (10 +/- 0,1) °C Bbiwe,
yeMm TemnepaTypa Mpu HOMMHANbBHOW BenuumHe noTtoka. OCTaBLWYOCS YacTb NepeaaTtoyHon Tpyoku u
perynstop Temneparypbl MOrpyXXaT B NEPBYO BaHHY.

HauvHasa c TemnepaTypbl Bbllle TemnepaTypbl OTKpbITMS Ha 2 °C, ymeHblUalT Temnepartypy
patuuka Ha 3 °C Huxe TemnepaTtypbl OTKPbITUS U BblYEPUYMBAIOT KPUBYIO OTKPLITUS.

8.2.6. KprBasi 3akpbITUsi TepMOPErynaTopa B NPOMEXYTOHYHOM MOSNOXEHUN PYKOSTKN perynsatopa
TemnepaTypbl 1 nepenage gasneHu 6onblie yem 0,01 MlMa (kpuBas 6)

[na TepMoperynaTopoB CO BCTPOEHHbIM AaTYMKOM TeMnepaTypbl Bbl4EPUMBAKOT KPUBYHO 3aKPbITUS
npu nepenage gasnenunin 0,06 MlMa +/- 2% cpasy nocne naMepeHus Ansg NnocTpoeHunst kpmeon 4 no 8.2.4
n Tem xe MeTogoMm. [Ansg TepmoperynsaTopoB C AUCTAHLUMOHHBIM OAaTYUMKOM BblYEPYMBAIOT KPUBYHO
3akpbITHaA no 8.2.5.

Ecnn makcnmanbHO gonycTUMbIA Nepenag gaBreHu, yKasaHHbIn Npon3BoauTenemM, MeHbLUe YeMm
0,06 MIMa, To ncnbiTaHne NPON3BOAAT NPU MakCUMarbHOM aBIEHWUW, YKa3aHHOM MPOM3BOAUTENEM.

8.2.7. KpvBas 3akpbiTus Tepmoperynsatopa B NPOMEXYTOYHOM MONOXEHUN PYKOATKU perynsitopa
TemnepaTypbl U cTaTndyeckum gaeneHvem 1,0 MlMa (kpueas 7)

[na nocTtpoeHusa mcnone3yeTcs MeTon, onucaHHbin B 8.2.4. N3mepeHusa OcyLlecTBNAT cpasy
nocre namepeHus no 8.2.6. CTpoAT KpUBYIO 3aKpbITUA Npu cTaTudeckom aasneHun 1,0 MlMa +/- 2%.

8.3. NocTpoeHme TeopeTnyecknx KpuBbIx

[aHHBIN pacyeT NPon3BOANTCA AN NOCTPOEHUS KPUBbLIX OTKPLITUSA UMW 3aKPbITUS (PUCYHOK 9).
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PucyHok 9. PacyeT TeopeTn4ecKkomn XxapakTepucTukm 1 To4ku S

NHeNHBI y4acTok KPUBOWM YANMHSIETCS [0 TOYKM NepeceyeHus ¢ ocblo abeunce g, = 0 (Touka 1)

UMK CTPOUTCA KacaTenbHas B TOUKke nepernba Kpueoii.
OtcTynuB oT ToukM nepeceyenms (1) no ocu abeunce Ha 2 °C B CTOPOHY CHUXEHWst TemnepaTypsbl

(Touka 21), onpeensioT COOTBETCTBYIOLLYIO BENUYMHY NOTOKA (TOYKa 31).
OTmeuvatoT ToYKM 4l n 5, cooTBeTcTBEHHO cocTasnsawLme 50% u 25% BenuuMHblI NOTOKA B TOYKE
MpoBoasT NpsiMyto NuHMIo Yepes Toukn 4, n 5, 1o nepeceyeHus ¢ ockto abeumcc (Touka 6,).
MoBTOpsitOT Npouedypy, HauMHasi ¢ Touku O, OO Tex Mop, noka Ha O4vepefHOM Luare He

NpeKpaTUTCs NPUPOCT 3HaYeHNs TemMnepaTypbl B Touke 6, . OTa nocneaHsis Touka u GyaeT Toukoi S.
BenuunHa notoka Bofgbl, COOTBETCTBYHOLLLASA NMOHWKEHMIO TemnepaTypbl Ha 2 °C OT TOYKM S, paBHa
Ors -
NuHua, npoxoasulas vepes nocneaHne Toukn 50% un 25% o1 g, . Ha KPUBOMW M Yepes TOUKY S Ha

ocu abecuuncc, ABNAeTCs TeOpeTUYECKON KPUBOW.
8.4. VcnbiTaHne MmexaHU4Yecknx CBOMCTB



8.4.1. MNpegen npo4HOCTH, repMeTUYHOCTD knanaHa (5.1.1)
WcnbiTaHne fOMKHO NPOBOANUTLCSI COMMacHO CXxeMe Ha pucyHke 10.
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PucyHok 10. UcnbiTaHne perynupytoLiero knanaHa
Ha repmMeTUYHOCTb

Ons npoBeaeHna ncnbliTaHnAa Heobxooumo 3aTAHYTb CO€OQUNHUTENbHYIO ra|71|<y C ycunnem, paBHbIM
KpyTAlWEeMy MOMEHTY, YyKa3aHHOMY B Tabnuue 3, u 3aKpbITb TEPMOPEerynaTtop c I'IpOTI/IBOI'IOJ'IO)KHOI7I
CTOPOHBbI. BenquHy KpyTdawero MOMeHTa AaOnda gpyrux Tunos coegnHeHnn yCTaHaBnmBaeT
npon3BognTEnNb.

Tabnuua 3

KpyTSwmin MOMEHT, 4ENCTBYIOLLNIN HA COEOUHUTENBHYIO Fanky

HOMMHAJIBHEIM IOMaMETP, MM Pasmep pesbOH KpyTammin mMomMeHT, H X M
10 3/8 40

15 1/2 60

20 3/ 4 80

25 1 100

OTkpbIB KnanaH, HeobXxoouUMO YCTaHOBMTL CTaTudeckoe gasreHue Bogbl 1,5 MlMa. Temnepatypa
BOAbl JomkHa ObITh (20 +/- 10) °C. Bpems BbiOEPXKW O4HA MUHYTa, MOCIe 4Yero npoBepstoT Hanuune
yTeyek yepes CoeMHEHMS UMW KOpNyc KranaHa.

8.4.2. [epMeTMYHOCTb YNIOTHEHMS LWTOKa knanaHa (5.1.2)

VcnbiTaHne JOmMKHO NPOBOANTBLCA MO CXeMe, YKa3aHHOW Ha pucyHke 11. Tepmoperynatop OOMmKeH
ObITb 3aKpbIT CO CTOPOHLI paguaTopa U NorpyxeH B Boay. [laBneHne Bo3gyxa AormkHO 6biTe 0,02 MIa +/-
10%. Cnycta ogHy MUWHYTY HeobxoOAMMO MpPOBEPHYTb LUTOK NATb pa3 M MPOBEPUTb FEPMETUYHOCTb
YNIOTHEHUS LUTOKA KranaHa.



PucyHok 11. UcnbiTaHne repMeTUYHOCTY YNITOTHEHUS LUTOKA
KrnanaHa

8.4.3. NMpoyHocTb Npu n3rnbe kopnyca knanaHa (5.1.3)

McnbiTaHne [OOMKHO MpoBOAUTBCA Ha CTeHAe MNo  puUcyHky 12, Heobxogmmo 3aTaHyTb
COeAVHUTENbHYIO rarky Ha Tpybe anvHon 1,0 M B COOTBETCTBMM C AaHHbIMKU Tabnmubl 3. MNpuknagpiBatoT
cuny F K KoHUy TpyObl M nepneHAaukynsipHo ee ocu B TedeHue 30 c. Cuna F paBHa wusrubaroiemy
MOMEHTY B COOTBETCTBMM C Tabnuvuen 4.
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a - MPOXOAHOW KranaH; 6 - yrnoBon knanaH

PucyHok 12. NpoBepka Koprnyca TeEpMOpErynaTopa Ha narnbatoLume
Harpysku

Tabnuua 4

M3arnbarowme MOMEHTLI AN UCTMbITaHUS TepMoperynaTopos

HoMmHaJsbHEN ImuaMeTp, MM |[Pas3mMep pes3pOw |M3rmbawommii MOMeHT, H x M

10 3/8 40

15 1/2 120
20 3/4 180
25 1 220

Mocrne aTOro WCMbITaHWs HEOGXOAMMO NpPOBepUTb repmMeTndHocTb no 8.4.1. OcTtaToyHast
AedopmMaust OLEeHKe He NMOANEXMT.



8.4.4. VicnblTaHne perynsatopa Temnepartypbl Ha NPOYHOCTb Npu BpalleHum (5.1.4)

UcnbiTaHne perynatopa Temnepatypbl Ha MPOYHOCTb MPWU BpaLLeHUU AOMMKHO MNPOBOAUTLCH B
COOTBETCTBMM CO CXEMOW, MOKa3aHHOW Ha pucyHke 13, npu TemnepaTtype Boabl (90 +/- 2) °C n
crtatmdeckom gaeneHum 0,1 Mla B UMPKYNSLUMOHHOM KOHType TennoHocutens. Cnycta 20 MuH nocne
Hayana WCMbITaHUSA PYKOSATKY perynsatopa TemnepaTtypbl HeOoOXOAMMO MOBEpPHYTb B KpanHee
MUHMManbHOE nonoXxeHue. B TeyeHne 30 ¢ NpuknagbiBatoT KPYTALWMIA MOMEHT 8 H X M B Ty XKe CTOPOHY.

PucyHok 13. UcnbiTaHne perynsatopa Temnepartypbl Ha NPOYHOCTb
npy BpaLLeHnm

lMocne atoro NPoBOAAT aHanorM4yHoe WCMbiTaHWe Ans KpamHero MakCUMMarnbHOro MonoXeHus
PYKOATKM perynsaropa TemneparTypsbil.

Perynsatopbl ¢ AWCTaHUMOHHLIM OAaTYMKOM [OMKHbI ObITb YCTAHOBIEHbI B COOTBETCTBUM C
WHCTPYKUUSMW NponssoanTens. B atom cnydae Temnepatypa BOAbl HE MMEET 3HAYEHWS.

lMocne npoBedeHMs 3TOro UCMbITaHMSA MPOBOAAT OCMOTP perynsatopa TemnepaTypbl Ha Hanuuue
noBpexaeHun (NOMOMKM, TPELUMHbI, MOCTOSHHbIE AedopMauun).

8.4.5. icnblTaHne perynsatopa Temnepartypbl Ha NPOYHOCTb Npu u3rnbe (5.1.4)

VcnbiTaHne AOMKHO MPOBOAUTBLCS B COOTBETCTBUM CO CXEMOMW, MOKa3aHHOW Ha pucyHke 14, npwu
TemnepaType Boabl (90 +/- 2) °C u cratnyeckom pasnexHun 0,1 MMa B Tpybonposoage. Yepes 20 MuH
OyaeTt QocTUrHyTO TemnepaTypHoe paBHoBecue. [locne aTtoro npuknagbsiBatoT cuny F = 250 H B TeueHue
30 ¢ Kk perynsaTopy TemnepaTypbl nepneHaukynsapHo ero ocu. Cuny nprvknagbiBatoT Ha pacctosHum 10 Mm
OT Hanbonee yganeHHOro KoHLa Npy NOMOLLM NEHTbI UNN PEMHSA LLUMPUHON 20 MM.
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PucyHok 14. VicnbiTaHve perynsitopa TemnepaTtypbl Ha NPOYHOCTb
npu n3rnbe

lMocne npoBegeHns aTOro UCMbITaHWSA NPOBEPSIOT PEryNATOP Ha Hanuyme NoBpexgeHun (MoSTOMKK,
TPELLMHbI, MOCTOSIHHBIE Aedopmaunm).

VcnbiTaHue Tepmoperynatopa ¢ ANCTaHUMOHHBIM AAaTYMKOM AOMKHO NPOBOAUTLCH B COOTBETCTBUU
C VHCTpyKLUMeln npounssoauTtens. Npn aTom Temnepartypa BoAbl B TpybonpoBoae He pernameHTupyeTcs.

8.4.6. Kpytawmn momeHT (5.1.5) Ha pykoATke ynpaBrneHus TEpPMOPErynatopa npu OTKPbITUK U
3aKpbITUK, KOTOPLIN He AoMmKeH npesbiwaTh 2,0 H X M, onpeaenstoT AMHaMOMETPOM.

8.5. OnpeneneHne paboynx xapakTepucTuk

8.5.1. [Ona onpegeneHns pabounx XapaKTepUCTUK WCMNOMb3ylT KpMBble, MOCTPOEHHbIE B
COOTBETCTBUM C 8.2.



8.5.2. HomuHanbHas BenuuMHa noToka npu TemnepaTtype S - 2 °C u BenuuMHa MNOTOKa Mpwu
TemnepaTtype S -1 °C (5.2.1)

Ha kpuBon 3 (pucyHok 8) Npon3BOAAT pacyeT TOYKM S B COOTBETCTBMM C 8.2.2 U BENMUYUHBI MOTOKA
npu Temnepatypax S - 2 °C n S - 1 °C. BenuumnHa notoka npu Temnepatype S - 2 °C cooTBeTCTBYET
HOMWHAaITbLHOMY MOTOKY.

8.5.3. BenuumHa noTOKa TEMMOHOCUTENS MNPW MWHMMANBHOM W MaKCUManbHOM MOMOXEHUU
pykosaTku perynaTtopa temnepatyp (5.2.2)

WcnonbaytoT meTod, onucarHbin B 8.2.2. BenuunHy notoka npuv Temnepatype S - 2 T ( Qg min Y

Ors max ) ONPEOENAIOT MO KpMBLIM 1 1 2 (PUCYHOK 8).

8.5.4. OnpeneneHne MakcumarbHOW BENTMYMHBI MOTOKA

M3mepeHve BenNnUMHbI MOTOKa NPOBOAAT NPV MPOMEXYTOYHOM MOMOXEHUN PYKOATKM perynaropa
TemnepaTypbl ¢ Temnepartypon gatumka (2 +/- 1) °C n nepenage gasnenun 0,01 MMa +/- 2%.

Mocne aToro cpaBHMBaOT HANBOMNbLUYO BENUYMHY NOTOKA, NONYYEHHYIO NO KpmBon 3 (PUCYHOK 8), €
onpeaeneHHon Bbllle.

Haunbonbliee 3HayYeHVe U3 HUX - MaKCUMarbHas BenuymnHa noToka.

8.5.5. BenuumHa notoka ons TepMOperynaTopos C NpeaBapuUTensHON HacTponkon (5.2.3)

Ona TepmoperynsTopoB C npeaBapuUTENibHOW HACTPOWKOW CTPOAT KpuByko 3 (pucyHok 8) angd
KaXkon oTAenbHOM Nosunumm HacTporku. Ecnu perynatop umeet 6onblue Tpex No3uuuin, TO UCMbITaHUS
OOIMKHbI MPOBOANTBLCA TOSMBKO OS5 MaKCUManbHOW, MUHUMArbHON U OAHOW MPOU3BOSIbHOM MNO3ULIUM.

XapakTtepHas Benu4yMHa NoToka ecTb BENMYMHA NOToKa Npu Temnepartype S - 2 °C.

8.5.6. BnusaHne nepenaga pasneHui (5.2.4) npedcTaBneHo Kak pasHOCTb Temnepatyp [ mexay
TOYKamu S Anst TEOPETUYECKNX KPUBBIX 3aKpbiTUA 4 1 6 Ha pUCyHke 8.

8.5.7. BrnimsiHne ctatuyeckoro gaenenus (5.2.5) npeacraBneHo Kak pasHocTb Temnepartyp [ mexay
KpMBbIMU 3aKpbITUA 4 U 7 Ha pUcyHKe 8 Ans HOMUHANbHbIX BENUYMH NOTOKA.

8.5.8. 'ncTepesnc npu HoMUHanNbLHOM Benu4ymHe noToka (5.2.6)

MMcTepesnc npeacTaBneH Kak pasHOCTb Temnepatyp Npy HOMUHANbLHOM MOTOKE MeXOY KPpUBbIMU
OTKpbITUSA U 3aKpblTUS Tepmoperynatopa (kpueble 3 1 4), NOCTPOEHHbIMU B XOA4e MOcnefoBaTenbHbIX
UCNbITaHUA.

8.5.9. OcHoBbIBasicb Ha KpuBbIX (PUCYHOK 4), 3anucCbiBalOT pasHuLY Mexay OoXuaaembiMu

Temnepatypamu (5.2.7) B TOukax S 1 TemnepaTypoii 3akpbiTusa t, nnm otkpbiTns t, knanana.

8.5.10. BnimsHne TemnepaTtypbl OKpyXawLlen cpefbl Ha TepMoperynstopbl C AUCTaAHLWUOHHBLIM
ynpaeneHuem (5.2.8) npeacTtaBneHo kak pasHOCTb Temnepatypbl XK mMexgy Todkamu Ha KpuBbiX 3, 5
pVYCyHKa 8 Mpu HOMMHAaNBHOM MOTOKE.

8.5.11. OueHKy BnusaHua TemnepaTypbl Boabl (5.2.9) NpoBOAAT Ha ycTaHOBKe cornacHo 8.1.1 u
8.1.3 1 Npy OOHOM 1 TOM K€ MOSIOXKEHUM PYKOATKM perynsaropa temnepartyp.

TemnepaTypa Bo3gyxa Npu WCMbITGHUM B BO3AYLIHOM MOTOKE OOMMKHa OblTb yCTaHOBMEHa He
MeHee 4eM Ha 6 °C Hwxe TemnepaTypbl 3akpbiTusi. 3aTemM TemnepaTtypa BO3gyxa AOmkHa ObiTb
yBenu4yeHa tak, YTobbl MOTOK BoAbl Yepe3 TepmoperynsTop coctaensn 0,9 - 1,2 HOMUHaNbHOro NoToka B
COCTOSIHMM yCTOMYMBOCTU. [locne 3TOro M3MepsoT BEMNWYUHY MOTOKA M OTMEYalT €e Ha KpUBOW
3aKkpbiTMa 4. YBenuuMBatoT TeMnepaTtypy BoAbl, Npoxosiien 4yepesd Tepmoperynatop, Ao 70 °C un
YCTaHOBMBLUEECSH COCTOSIHWME BblaepxuBaloT. B TeyeHne BpemMeHM [OCTUXKEHUS paBHOBeECUS
TemnepaTtypa Bo3ayxa He AOMKHa U3MEHSITbCH, HO MOXeT ObITb NoBbilleHa He Gonee 4yem Ha 0,2 °C.
M3mepeHHy0 BeEMMYMHY MOTOKA OTMeYalT Ha KpuBOW 3akpbiTvsa 4 (pucyHok 15). BenuumHa noToka

AOIKHa 6bITb He MeHee 0,1 (., . MIHa4ye HeobXx0aAMMO NPOBECTN UCTIbITAHNE C MEHBLUVM yBENMUYEHUEM
TemMnepaTtypbl BOAbI.
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PucyHok 15. MocTpoeHne npouecca BNMsHUS TemnepaTypbl BOAb
Ha KpMBOW 3aKpbITusi 4 (MO PUCYHKY 8)

SHas pashunuy Temnepatyp f,—1, u noBblleHne TemnepaTypbl Bo3ayxa
TeMnepaTtypbl BOAbl pacCcYnThIBaOT MO hopmysie
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roe U - Temnepatypa, cHSITaa C KPMBOW 3aKPbITHS NPY HW3KOI TemnepaType BoAbl;
t, - Temnepatypa, cHsITas C KPMBOW 3aKPbITVS NPY BLICOKOW TemnepaType Bo/bl;
At - noBblILLEHME TeMMepaTypbl BO3JYXa;

At - noBbilLeHe TeMnepaTypbl BOAbI.
8.5.12. Bpewms cpabatbiBaHus (5.2.10)
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BnnaHmne

VcnbiTaHne OOMKHO MPOBOAMTBLCA Ha YCTaHOBKe, onvcaHHonm B 8.1.1 u 8.1.3, 6e3 u3MeHeHun

MOJIOXKEHUST PYKOSITKW perynsitopa TemnepaTypbl.

HaunHaa ¢ TemnepaTypbl Ha 6 °C Hwke TemnepaTypbl 3aKpbITVs, YBENMYMBAOT TeMNepaTypy
BO3JyXa [I0 Tex Mop, Moka NoToK He AOCTUrHET BenuumnHbl ., (PucyHok 16). OTa BenuuuHa JormkHa

HaxoguTbcsa B npegenax oT 0,9 oo 1,2 HoMMHanNbHOro notoka. Heobxoanmo goXxaaTbes YyCTaHOBIEHUS

paBHOBECKS.
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PucyHok 16. NocTtpoeHue rpadmka BpeMmeHun cpabaTtbiBaHMs



CtposiT Touky 0,,,, Ha KpMBOWM 3aKpbiTus 4 (pucyHok 8). K TemnepaType, koTopasi COOTBETCTBYeT

3TOMY NoTokKy, NpubasnstoT 1,5 °C. [ins nony4yeHHo TemnepaTypbl onpeaensioT BeNMYnHY NnoToka.
3atem yBenuMumMBalT TemnepaTtypy Bo3gyxa ¢ warom (3 +/- 0,2) °C u nsmepsitot Bpemsi T,

yer !
Heobxo4MMoe NOTOKY ANs AOCTVKEHUS BeNnYUHbL g, (PUCYHOK 16).

8.5.13. N3ameHeHue noToka BOAbLI NPy NOMOLLM NpeoXpaHUTENbHOro konnayka (5.2.11)

Heobxoaumo 3amMeHWUTb perynsatop TemnepaTypbl Ha 3aluMTHbIA KOMMmayok. YcTaHaBnvBaloT
BEMWYMHY notoka B AguanasoHe 0,9 - 1,2 HOMWHanNbLHOro notoka npu nepenage AasneHunn 0,01 MMMa.
BenuunHa noToka JormkHa perynupoBaThCs B HanpaeneHuy 3akpbitns. OTMeYaloT NonoXeHue Konnayka,
COOTBETCTBYIOLLIEE YCTAHOBMNEHHOMY MOTOKY. 3aTeM KOnnaykom perynupyloT NOTOK B COOTBETCTBUU C
WHCTPYKUMEN NPOM3BOAUTENS Tak, Y4ToObl OH COOTBETCTBOBANl YMEHbLUEHU0 Temnepatypbl Ha 1 °C.
M3mepsatoT BHOBb MOMyYEHHYO BENMYUHY NOTOKa. Ha kpmBon 4 (pucyHOK 8) onpenenstoT Temnepartypbl
JaTtyvka ong aTux notokoB. OnpeaenstoT pasHOCTb TeMnepaTyp AaTymka.

8.6. McnblTaHMe Ha AONTOBEYHOCTb U TeMnepaTypHY YCTOMYMBOCTb

8.6.1. llepen wucnbiTaHMEM MexaHW4eckon cTonkocTn Tepmoperynstopa (5.3.1) Heobxoaumo
nocTpoutb KpuByld 3 (PUCYHOK 8) M OTMETUTb MOJSIOXKEHUE PYKOSITKM peryndropa TemnepaTypbl, npu
KOTOPOM MPOBOAUTCH MOCTpPoeHue Kpveon 3. 3aTteM yCcTaHaBnuBalT TepMOpPErynsaTtop B YCTPOWCTBO,
obecneunBatoee nogavy BoAabl Temnepatypon (90 +/- 2) °C u crtatnyeckum pasneHuem 0,1 Mla.
Mepenan gaBneHUn nNpu 3akpbITOM MONIOXEHUM TepmoperynaTopa formkeH Obite 0,06 MlMa +/- 0,2%.
BpawaloT pykoaTKy perynatopa TemnepaTypbl B pasHbix HanpasneHusx 5000 uuknos. Bpewms,
3aTpayvyeHHoe Ha OOWH MOBOPOT, AOMKHO ObiTb NPUBNM3NTENBLHO paBHO 10 C, U pyKoATKa perynatopa He
JorkHa agoxoauTb A0 orpaHuuuTenen. Heobxoommo cobniofaTbh NATUCEKYHOHYIO 3adepXxKy nepen
KakOom NosTHOM nepeHacTponikon. TemnepaTypa Agatyuka OOMMKHa ObITb Takon, Y4Tobbl ObINn JOCTUXUMBI
KaK NONTHOCTLIO OTKPbITas, Tak M NOSTHOCTLIO 3aKpbITas NO3NLUK KnanaHa.

lMocne ucnbiTaHWA Ha MEeXaHU4YecKyld CTOMKOCTb TEPMOPEryrnsaTop AOMKeH ObiTb BblAepXaH Kak
MUHUMYM 24 4 B OTKPLITOM MOMOXEHUN Npu KOMHATHOW TemnepaType.

[Mocne 3TOro McnblTaHUA yCTaHaBMMBaKOT PErynaTop Temnepatyp B NepBoHayanbHO OTMEYeHHoe
NnonoXxeHne U cHoBa CTPOAT kpuByto 3 (pucyHOK 8). ConocTaBnsaoT HOMUHAMbHbIN NOTOK U TeMnepaTypy
JaTymka Npyv HOMUHAaNbLHOM NOTOKE A0 U NOCIe UCMbITaHUA HA MEXaHUYECKYIO JONTOBEYHOCTb.

8.6.2. MNepen npoBeneHUeM UCNbITAHUA TepPMOperynaTopa Ha TemnepaTypHyo CcTorkocTb (5.3.2)
HeobxooMMO nocTpouTb KpuBylo 3 (pucyHok 8). lonoxeHue perynatopa TemnepaTypbl BO BpeMs
UCNbITaHMI OCTaeTcsl NOCTOSHHbIM. KnanaH ycTtaHaBnmMBaeTCcs B YCTPOMCTBE, paboumii pexxmm KOTOpOro
Nno3BonsieT OCYLLECTBUTbL NOrpyXeHue perynaropa temnepatypbl He meHee 5000 LUUKNOB NONepPeMEHHO B
[OBe BaHHbI ¢ Bogon Temneparypon (15 +/- 1) °C u (25 +/- 1) °C. Boga B BaHHax He JOJPKHA cogepxaTb
npuMmecen, He paspeLleHHbIX NpoussoanTenemM. Yepes knanaH He AOMkKHa NPpoxXoanTb BoAa.

Perynatop Temnepatypbl OMKEH HaXOAUTBCA B Kaxaon BaHHe He meHee 30 C.

Mpun norpyxeHun perynsaropa TemnepaTtypbl B BaHHY ¢ TemnepaTtypon Bogpbl 25 °C knanaH AormKeH
MOMHOCTBIO 3aKpbITbCA. [pn NorpyXeHnn perynatopa TemnepaTypbl B BaHHY C Temnepatypon BoAbl 15
°C knamnaH JOIMKEH OTKPbITbCA Ha BENUYMHY, COOTBETCTBYIOLLYIO KaKk MMHUMYM BENWYNMHE HOMMWHANbHOMO
notoka BoAbl. [Ns OOCTMXEHUA 3TOro BpeMs BbIAEPXKKW perynsatopa Temnepatypbl B BaHHE AOMMKHO
ObITb AOCTATOYHO ANUTENBHBIM.

lMocne npoBeaeHUs UCMbITAHUS HA TENMNOCTOMKOCTb TEPMOPErynsaTop AOMKEH ObiTh BblAepXaH He
MeHee 24 4 B OTKPbITOM NO3ULMW NPU KOMHaTHOW TemnepaTtype. 3aTeM CTPOAT HOBYHO KpuBYKO 3 U
onpefenslT BenuUMHY MOTOoKa W TemnepaTtypy AdaTyMka npu HOMMHAaNbHOM MOTOKE A0 W nocne
UCNbITaHMS Ha TENMOCTOMKOCTb.

8.6.3. lNepen ucnbiTaHMEM Ha CONPOTUBIIEHNE TeMnepaTypHbIM Bo3genctansam (5.3.3) Heobxoanumo
nocTpoutb kpvByto 3 (PUCYHOK 8) M OTMETWUTb MOMOXEHWEe PYKOATKU peryndtropa Temnepartyp, npu
KOTOPOM MNPOBOAUTCH MNOCTpoeHne Kpmeon 3. [locne 3STOro ycTaHaBNMBAKT PYKOATKY perynatopa
TemnepaTyp B MOMOXEHWe KakK Mpu OoTnpaBke wusgenus notpebutento. 3artem HeobxoOMMO BHOBb
yrnakoBaTb TEPMOPErynsaTop nNMbOo Kak OOUH KOMMMEKT, MO0 pa3genbHO B COOTBETCTBUM C MHCTPYKUMEN
npovssBoauTens. YNnakoBaHHbIN KnanaH AormkeH 6biTb BblAEpXaH Ha BO3ayxe npu Temnepartype MuHyc 20
°C B TeuyeHue 6 4, a 3atem npu Temnepatype 50 °C B TeueHue 6 4. [locne ucnblTaHNs HeobxoaMmo
cobpaTtb TepMoperynarop 1M nomectuTb ero B cpeay Temnepatypon 40 °C Ha 6 4 Npu MUHUMANbHOM
NOMNOXeHNN PYKOATKN perynsaropa Temneparyp.

lMocne ucnbiTaHW perynartop TemnepaTyp AOoMmkeH 6biTb BbldepXaH B TedeHue He MeHee 24 4 B
OTKPbITOM NOSIOXXEHUN NPU KOMHATHOW TeMnepaType.

Tenepb MOXHO YCTAHOBUTbL TEPMOPErynsATOP B HYXXHOE TMONOXEHNe U MNOCTPOUTb KPUBYIO
xapaktepucTtukmn 3 (pucyHok 8) ewle pas. OnpegenvTb HOMMHAINbHbBIV MOTOK M TEMMepaTypy AaTyuka npu
HOMWHaNbLHOM MOTOKe A0 W Mocne NCMNbITaHUN Ha TeMMepaTypHY CTOMKOCTb.

8.7. OnpegenexHne pasmepoB



KoHTponb  cooTBeTCTBMSA  rabapuTHbIX U MPUCOEOUMHUTENbHBIX  pPasMepoB  MPOBOAST
yHMBEpCanbHbIMW UNU  cheumanbHbIMKM  CpeacTBaMu uamepeHuin. Pe3bby nposepsitoT pe3bboBbiMU
kannbpamu.

8.8. BHelwHWiA BUA TEPMOPETYNATOPOB, KOMMIEKTHOCTD U MapKMPOBKY NPOBEPSIOT BU3yarbHO.

9. TpaHcnopTUpoBaHME N XpaHeHue

9.1. Ycnosusi TpaHCNopTUpoOBaHUa 1 xpaHeHus - 7 (K1) TOCT 15150.

9.2. Tepmoperynatopbl NepeBO3AT BCeMU BuAaMu TpaHCMOpTa B COOTBETCTBUW C MpaBunamu
nepeBOo3Ku rpy3oB, AENCTBYIOLUMM Ha TPAHCNOPTE AaHHOro BMAA.

9.3. TepmoperynsTopsbl criefyeT XpaHuTb B YyNakoBaHHOM BUAE B 3aKPbITOM MOMELLEHMM UnK nog,
HaBecoM M obecneunTb KX 3alnTy OT BO3LAEMCTBUS Brarn M XMMUYECKUX BELLECTB, BbI3blBAOLLMX
KOppO3uto MaTepuraros.

10. YkasaHusa no akcnnyatauum

10.1. Wcnonb3oBaHWEe TEPMOPErynaTOpOB [AOJPKHO OCYLUECTBNATbCS B COOTBETCTBUM C
npunaraemon K Hemy aKcnnyaTauMoOHHON JOKYMEHTaUNEN.

10.2. TennoHocuTenb, NPOTEKAWLWNA Yepe3 TepMOperynaTop, [OOIPKeH COOTBETCTBOBATb
TpeboBaHNsIM AENCTBYIOLLNX HOPMATUBHbIX JOKYMEHTOB Ha TENSIOHOCUTENb CUCTEM TennocHabXeHus.

10.3. He ponyckaeTcs KOMMMEKTauusa perynatopa TemnepaTypbl W KnamnaHa pasfuyHbIX
npounssoguTenen 6e3 B3aMMHbIX COrflaCoOBaHWUW M rapaHTui cobniogeHust TpeboBaHWn HacTOsILEro
CTaHgapTa.

11. MapaHTumn narotoBuTENA

11.1. WMsroToBuTENb rapaHTUpyeT COOTBETCTBME TEPMOPErynaATtopoB TpeboBaHMAM HACTOSLLEro
CcTaHgapTa npu cobniogeHnmn yCrnoBui TpaHCNOPTUPOBAHUS, XPaHEHWS, MOHTaXa W1 3KChnyaTauun.

11.2. TapaHTUMHBIA CPOK 3KChfyaTauuMm TepMoperynsatopoB - 18 Mec co AHA caadn B
aKcnnyaTaumo, HO He Bonee 24 Mec CO OHS OTrPY3KN N3rOTOBUTENEM.




