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MpeaucnoBune

Lienu, OCHOBHbIE MPUHUMMBI U OCHOBHOM MOPSAOK MpoBedeHus paboT Mo MeXrocyaapCTBEHHOM
craHgaptusauumn ycraHoBnewol [OCT 1.0—92 «MexrocygapcTBeHHasi cucTema CcraHgapTu3auuu.
OCHOBHLIE MOSTOXKEHUS» WU FOCT 1.2—2009 «MexrocygapcTBeHHass CUCTEMa CTaHaapTu3auuu.
CraHgapTbl MEXroCyapCTBEHHbIE, MPaBMIa U PEKOMEHAALUMUU NO MEXroCyaapCTBEHHOW CTaHgapTu3auuu.
MpaBuna pa3paboTku, NPUHATUS, NPUMEHEHUS, 0OHOBIEHUSA Y OTMEHbI»

CeejeHus o ctaHgapTe
1 MOOrOTOBJIEH TexHu4yeckum KOMUTETOM No ctaHgaptusauun Poccuiickon degepauun TK 179
«TBepaoe MUHeparnbHOE TOMNUBO» Ha OCHOBE COOCTBEHHOIO ayTEHTUYHOro MepeBofa Ha PYCCKUii A3bIK

CTaHJapTa, yKasaHHOro B NyHkTe 5

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHWYECKOMY PErynMpoBaHUIO U MeETPONoruu
Poccuiickon degepaumm

3 NMPUHAT MexrocygapCTBEHHbIM COBETOM NO CTaHAapTu3auuu, METPONorun n ceptudukaLmm no
nepenucke (npotokon oT 5 HoABps 2013 r. Ne 61-)

3a npuHATUE NPOronocoBanu:

KpaTkoe HaumeHoBaHuUe Kog ctpaHbl no MK CokpalleHHOe HaVMEeHOBAHME HALIMOHAMBHOTO
ctpaxbl no MK nco (NCO 3188) 004-97 opraHa no craHgapTusauuu

3166) 004-97
Benapycb BY lFoccranpgapt pecnybnuku Benapyce
Kuprususa KG Kbipreiscrangapr
MonpoBa MD Monposa — CtaHgapt

Poccus RU Poccrangapt
Y36ekucraH uz Yacranpapt

4 Tlpukazom PeaepanbHOro areHTCTBa MO TEXHUYECKOMY PErynupoBaHUd U MeTponorum ot 22
HOsA6pA 2013 r. Ne 2011-ct mexrocyaapcTBeHHbli ctaHgapT FOCT 147—2013 (ISO 1928:2009) BBeaeH B
JelCcTBMe B Ka4eCTBE HaLMOHanbHOro crasgapra Poccuiickon ®eaepaummn ¢ 1 auBapa 2015r.

5 Hacroawmii crtaHpapt ABnseTca MoAUMMUUMPOBAHHLIM NO OTHOLUEHUIO K MEXAYHApPOAHOMY
crangapty ISO 1928:2009 Solid mineral fuels — Determination of gross calorific value by the bomb
calorimetric method and calculation of net calorific value (TBepabie MuHepanbHbie Tonnuea. OnpeaenexHue
BbICLLEA TEMnOoTbl CrOPaHUA METOAOM CXMIaHWsA B KanopumeTpudeckoin 6ombe M BbLIMUCIIEHME HU3LLEN
TennoTbl cropaHus). Npu 9TOM AONONHUTENbHBIE NOMOXEHUA, BKIMIOYEHHbIE B TEKCT CTaHAaapTa Ans ydyera
noTpeBGHOCTEN 3KOHOMMKM M/UNMM  OCOGEHHOCTEN MEXTOCYAapCTBEHHOW CTaHAApTU3auuW, BblAENEHb!
KYPCUBOM.

MexayHapoaHbii crangapt UCO 1928:2009 paspaboran TexHuyeckum komutetom UCO/TK 27
«TBepaoe MUHepanLHOe TONNUBOY», NoAKOMUTETOM 5 «MeToabl aHanusay.

Mepesoa ¢ aHrNUICKOro sAsbika (en).

OdumumanbHble  9K3EMMAPLl MEXQYHAPOAHOr0 CTaHAapTa, Ha OCHOBE KOTOPOro MOArOTOBMEH
HaCTOSALMIA MEXIOCylapCTBEHHbIN CTaHAapT, umelotca B PeaepanbHOM areHTCTBE N0 TEXHUYECKOMY
perynupoBaHuio u Metponorun Poccunckon Peaepauum.

CreneHb COOTBETCTBMA — MogudmumposaHHasa (MOD).

CCbINKM Ha MEXyHapOoAHble CTaHAapTbl, KOTOpble MPUHATBI B KAYECTBE MEXIOCYAapCTBEHHbIX
CTaHAapToB, 3amMeHeHbl B pasaene «HopmaTUBHbIE CCbIKM» W B TEKCTE CTaHfapTa CCbiMkaMmu Ha
COOTBETCTBYIOLLME MOANMDULIMPOBAHHBIE MEXIOCYAApCTBEHHbIE CTaHaapTel. WMHdopmauma o 3ameHe
CCbINOK NpuBeAeHa B NpUnoxxenun JA.

6 B3BAMEH IOCT 147—95 (MCO 1928—76)
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UHpopmaLuusi 06 usMeHeHUsX K HacmosawemMy cmaHOapmy nybrnukyemecs 6 exeeo0Ho u3sdasaemMom
UHOPMaUUOHHOM yKasamene «HauuoHanbHble cmaHOapmbi», @ MeKCcm U3MEeHeHuUll U rornpasoKk — &
eXeMeCca4YHO u3dasaeMoM UHOPMAaUUOHHOM yKazamene «HauyuoHanbHble cmaHOapmbi». B crniyyae
nepecmompa (3ameHbi) Unu OmMMeEHbl Hacmosuwjeeo cmaHdapma coomsemcemsyruee yeedoOMIeHuUe
b6ydem 0nybnukosaHo 8 EXeMECcsaYyHO u30asaeMoM UHPOPMAaUUOHHOM yKkasamerne «HayuoHarbHble
cmaHOapmbly. Coomeemcemasyroujas UHgopmayus, ygedoMneHue U meKcms! pasmew,aromes makxe 8
UHOpMaUUOHHOU cucmeme obujeeo nonb3ogaHus — Ha ocuyuanbHoMm caiime ®edepanbHO20
aseHmemea no MexHU4YEeCKOMy pezynuposaHuio U Mmemposioauu 8 cemu lIhmepHem

© CraHpaptuHdopm, 201

4

B Poccuiickon depepauum HacTOSALMWA CTAHAAPT He MOXeT ObiTb MOMHOCTbIO WM 4acTUYHO
BOCMPOW3BEAEH, TUPaXUPOBAH U PacnpoCTpaHeH B Kayectse oduumanbHOro msganusa 6e3 paspelueHus

defiepanbHOro areHTCTBA M0 TEXHUHYECKOMY PETYNIMPOBAHUIO U METPOSIOTUN
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FOCT 147-2013
BBeneHue

Tennota cropaHus SIBMSIETCA BaHEMLUMM nokasaTenem KayecTBa 3HepreTMyeckoro TOMMMBA U
XapaktepusyeT TennoueHHOCTb yrnei. Kpome TOro, Tensiota CropaHusi senserca OOHUM U3
KnaccuuKaLMOHHbIX NapamMeTPOB yrnen, KoTopsle NoApPasAensaioT Ha BUAbI NO BENWYMHE BbICLUEN TENMOTHI
CropaHusi Ha Bra>kHoe 6e33051bHOE COCTOSIHME.

Mpu onpeaeneHun TENNOTbl CropaHUs B KanopuMeTpuyeckon 6omoe nonyyarT BeNUUYUHY BbiCLUEN
TENnOTbl CrOpaHus aHanuampyemoin npobbl MpW NOCTOSHHOM OB6bemMe. MpoayKTbl CropaHusa HaxoaAaTcs B
rasoo6pasHoOM COCTOSIHUM, 32 UCKIIOYEHWEM BOAbl, 06pa3yioLENCsa Npyu CropaHuu M KOHAEHCUpYHoLLeics B
KUAKOCTb.

Ha npakTuke TOnnMBO CropaeT B TOMKEe NpWU NOCTOAHHOM aTMOCHEPHOM AaBSfiEHMM U BCE NPOAYKThI
CropaHusi HaxoasTca B ra3oobpazHOM COCTOSIHMM, BOAA HE KOHAEHCUPYETCA U yaansieTcs B Buae napa ¢
ObIMOBBIMU razamu. B aTux ycnoBusx peanbHOW TENnOTON CropaHus TOMMMBAa ABMSIETCA HM3LLAA Tennota
CropaHusi npu MOCTOSIHHOM AaBrneHun. MOXHO paccuuTatbh Takke HU3LWYK TENnoTy CropaHua npwu
NOCTOAHHOM 0Obeme. B HacToALeM cTaHgapTe npuBeAeHbl POPMYnbl ANS PpacyHeTa 9TUX BENUYMH.

PaHee B cTaHpapTax U Hay4YHO-TEXHUYECKOW NUTEPATYPE NPUMEHSANN TEPMUHbBI «BbICLLIAA U HU3LLAsA
Tennotbl cropanus» (FTOCT 17070) 6e3 yTOYHEHMA — Mpu NOCTOSIHHOM oObeme unu agaeneHun. [pu
nepexoae OT cTapbiX TEPMUHOB K HOBbIM (paszen 3) u Ang NpaBuIIbHON MHTEPNPETALMM NONYYEHHbIX paHee
pesynbTaToB CreAyeT Y4YuTbiBaTb, YTO MOHATMIO O BbICLUEW TEnnoTe CropaHus COOTBETCTBYET TEPMWH
«BbICLLAS TEMMOTA CrOPaHUsi NPU NOCTOSTHHOM O0OBbEMEY, & MOHATUIO O HA3LUEN TeNnoTe CropaHus — TEPMUH
«HUM3LIasA TEN0Ta CropaHus Npu NOCTOAHHOM AABINEHUMY .

B HacTosiem cTtaHaapTe npuBeaeHbl obLLme NPUHUMNLI MeToAa onpeaeneHnsa TennoTel CropaHus,
npoueaypbl NPOBEAEHUA rPaayMpPOBKN KaropuMeTpoB, OCOOEHHOCTU UCMbITAHUS Pa3HbIX BMAOB TBEPAOro
Tonnuea u obwue npeactasneHusi 06 0COBEHHOCTAX OTAENbHbIX TUMOB KanopUMEeTpPOB.

B HacroAwwMn craHgapT BKIOYEHbl OOMOMHUTENbHbIE MO OTHOLUEHUIO K MEXAYyHapOAHOMY
ctaHgapty UMCO 1928 TpeboBaHusi, oOTpaxawwme noTpeGHOCTU JKOHOMUKU WU/unu 0COBEHHOCTH
MEXroCcyaapCTBEHHOW CTaHhapTu3auum, a UMeHHo:

- B 06racTu pacrnpocTpaHeHNs! KOHKPETM3MPOBaHbI BUAbl TBEPAOr0 MUHEPANBHOMO TOMNMMUBA;

- U3 TEKCTa MCKIIOYEHO OMUCcaHue KanopumeTpa, B KOTOPOM COCYA, MeLlanka u BOAA 3aMEHEHb
mMeTannuyeckum GnokoM, NOCKOMbKY HACTOALUMIA CTAHAAPT PacnpOCTPaHSAETCA Ha >WAKOCTHble (BOAHLIE)
KanopumeTpbl;

- UCKMo4veHbl npunoxenus A, B, C, D n F, B KOTOpbIX NpuBeAEHbI pekoMeHAauumu, HeobxoaumMble
ANs NPOEKTUPOBLUMKOB, M3rOTOBUTENEN U NOBEpUTENEN kanopuMeTpoB. M3 3TUX NpUnoXxeHuin B OCHOBHOM
TEKCT cTaHjapTa nepeHeceHbl pekoMeHaauun no TexHuke 6esonacHoit paboTbl onepaTopoB M NOAPOGHOCTH
paboTbl, HEOOXOAUMbIE ANS MONYYEHUs Pe3ynbTaToB, NPELU3UOHHOCTL KOTOPLIX OTBE4YaeT TpeboBaHMAM
HaCTOoSLLEero cTaHaapTa;

- M3 OCHOBHOrO TEKCTa CTaHAapTa B HOBOE MPUNOXEHWe A NepeHeceHO onucaHue npoueaypbl
rpagyvpoBkM M30nepubonuyeckoro u aauabaTtuyeckoro  KanopuMeTpoB, T. €. U3NOXEHbl METOAWKU
onpeaeneHna 3HepreTMYeckux IKBUBANEHTOB 3TUX KanNOPUMETPOB;

- pobaBneHo npunoxeHue B, B KOTOpOM npuBeaeHbl 0060CHOBaHUA M popmynbl Ans pacyeta
BbICLUEN TEMnOTbl CrOPaHWUA NPWU MNOCTOAHHOM JaBIEHWMU, HU3LWEW TENnoTbl CropaHus MpuU MOCTOAHHOM
o6beme U NOCTOAHHOM AAaBNEHUN;

- pobGaBneHo npunoxenue B, B KOTOpOM coOpaHbl WHPOPMALMOHHO-CMIPABOYHLIE MaTepuansl,
HeoOXxoanMble ANSA NOSIb30BAHUA CTaHAAPTOM;

- HacTOAWMI MOAUMUUMPOBAHHBLIW CTaHAAPT HE WUMEET TEeXHUYECKUX OTKITOHEHUW, HO TEKCT
cranHpapta UCO 1928 oTpeaakTupoBaH, COKpPALLEH M M3NOXEH B COOTBETCTBUM C TpebosaHusmMu FOCT 1.5 u
MoCT 1.3.
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rOCT 147-2013
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M EXTOCVYAAPCTIBEUHHUB W CTAHAAUPT

Tonnnueo TBEPAOE MMHEPANbHOE

OnpegeneHue BbICWEN TENSIOTbI CFOPAHUA U
pacyeT HU3Wei TeNNOTbl CropaHus

Solid mineral fuel. Determination of gross calorific value and
calculation of net calorific value

Nara BBegeHnusa — 2015—01—01
1 O6bnacTb NnpuMeHeHusi

HacrosAwmii ctaHaapT pacnpoCTPaHAEeTC Ha Oypble u KaMeHHble yenu, JueHUMbI, aHmpayumsi,
2oproyque cnaHyubl, mopg, npodykmbi ux obozaweHus u mepmudeckoli obpabomku, Gpuxkembi, KOKC,
6uomonnueo’ (0anee — meepdoe MuHepanbHOe MmOoIueo), N YCTaHABMMBAET METOJ OnpeaeneHus
BbiCLUEH TennoTbl CropaHus Npu MOCTOAHHOM oO0beme W cTaHgapTHon Temnepatype 25 °C B
KanopumeTpU4YEeCKon yCTaHOBKE C UCNOMb30BAHMEM KanopuMeTpuyeckon 6omBbl 1 cnocob pacueTa Hu3LWen
TENNOTbl CrOPaHUsi NPU NOCTOSAHHOM AaBfEHUM.

KanopumeTpu4eckylo yCTaHOBKY rpagyvpyloT ¢ NOMOLLbIO 06pa3LoBOi (3TaNOHHOM) Mepbl TENNOTbI
cropaHusi — BeH30lHOM KUCNOTLI (aanee — 3TanoHHasa 6eH30MHas KUCnoTa).

[na onpeaenerns BbiCLEH TENNOTbI CTOPaHUs NPU NOCTOSIHHOM 06beMe MCNONb3YIOT Pa3Hble TUMbI
KanopuMeTpOB, OTBEYaloLMe OCHOBHbIM TPEOOBaHUSAM, KOTOpblE PErnamMeHTU-pOBaHbl B HACTOALLEM
cTaHgapre.

2 HopMartuBHbIle CCbITKU

B Hacmosawem cmaHOapme Ucrosib308aHbl HOPMamueHble CCblIKU Ha criedyioujue HopMamueHbie
OOKyMeHMbI:

OCTISO 579—2012 Kokc. OnpedeneHue obuweli enasu

FoCTISO 589—2012 KameHHbill yeonb. OnpedeneHue obweli enaau

FOCT ISO 687—2012° Tonnueo meepdoe MuHepanbHoe. Koke. OnpedeneHue codepxaHus enazu e
aHanumudeckol npobe 0ns o6u4eeo aHanusa

FOCTISO 1171—2012° Tonnuso meepdoe muHeparneHoe, OnpedesieHue 3051IbHOCMU

FOCT ISO 5068-1—2012” Yanu 6ypbie u nueHumsl. OnpedeneHue codepxaHus enazu. Yacms 1.
KoceeHHblli epasumempuyeckull Memod onpedeneHus obweli enasu

FOCT ISO 5068-2—2012° Yanu 6ypsie u nueHumbl. OnpedeneHue codepxarus enazu. Yacms 2.
KocseHHbili epasumempuyeckuli Memoa onpedenieHus enazsu 6 aHanumu4eckol npobe

FOCT ISO 11722—2012° Tonnueo meepdoe MuHepanbHoe. Yz0mb KaMeHHbil, Onpede-neHue
enaau e aHanumudeckol ripobe Onﬂ 0bwe20 aHanu3a ebiCyLiueaHUeM 8 moke asoma

FOCT SO 17247 —2012 (1SO 17247:2005) Y0515, OneMeHMHbIl aHanu3

" HacToswumit CTaHfjapT pacnpocTpaHAeTcA Ha GUOTONMBO 40 BCTYMNEHUS B CUMY MEXIOCYAaPCTBEHHOMO
CTaHfapTa, rapMoHunsnposaHHoro ¢ EN 14918:2009 buomonnuso meepdoe. OnpedeneHue mennomsi caopaHus (Solid
blofue/s Determination of calorific value)

2Ha Tepputopun PP geiictByeT FTOCT 27588—91 (ISO 579:1981) Kokc kameHHOy20nbHbiIl.
Memoo onpedeneHus obuieli enaau.
® Ha Tepputopun PO peiicteyeT FOCT P 52911—2013 Tonnueo meepdoe MuHepansHoe. OnpedeneHue obujeli
enaau.

* Ha Tepputopun PO peiicteyet MOCT 27589—91 (ISO 687:1974) Kokc. Memod onpedeneHus enaau e
aHanumuqecxou npobe.

® Ha TeppuTopun PO gdeiictByeT FOCT P 56661—2013 (MCO 1171:2010) Tonnuso meepdoe MuHepansHoe.
OnpedeneHue 30/1bHOCMU.

® Ha Tepputopun PO geiictyeT FOCT P 52917—2008 (1ISO 11722:1999, ISO 5068-2:2007) Tonnueo mseepdoe
MUHEp&bHoe. Memodbr onpedenerus enazu e aHanumu4eckoli npobe.

" Ha Tepputopun PP peiticteyeT TOCT P 53355—2009 (ISO 17247:2005) Tonnueo meepdoe MuHepanbHoe.
SnemeHmHbIT aHanus.

M3paHue ocmumnansHoe
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FOCT 1.3—2002 lNpasuna u memodbl NPUHAMUS MEXOYHapOOHbIX U peeuoHarnbHbIX cmaHAapmoe 6
Kadecmee mexaocydapcmeeHHbIX cmaHO0apmos

FOCT 1.5—2001 CmaHdapmbl MmexeocydapcmeeHHbie. [Ipasuna u pexkomeHlayuu o
MmexeocydapecmeeHHol cmaHO0apmusayuu

FOCT 2059—95 (ISO 351:1996) Tonnueo meepdoe muHepansHoe. Memod onpedeneHusa obuwell
cepbl CU2aHUeM npu ebiCOKOU memnepamype

FOCT 2179—75 Npososioka U3 HUKEIS U KPEMHUCMO20 HUKend. TexHu4eckue ycrnosus

FOCT 2408.1—95 (ISO 625:1996) Tonnuso meepdoe MmuHepanbHoe. MemoObi onpedeneHus
yenepoda u eodopoda

FOCT 5307—77 Npososioka KOHCMaHmMaHo8as Heu30uposaHHas. TexHU4YecKue ycrosus

FOCT 5583—78 (ISO 2046:1973) Kucnopod ea3006pa3Hbili mexHudeckuld u meOuyuHCKUU.
TexHu4yeckue ycnosus

FOCT 6309—93 Humku weeliHbie xron4amobymaxHbie U CuHmemudeckue. TexHudeckue ycrnosus

FOCT 6563—75 M3denus mexHudeckue u3 6nazopoOHbIX Memainnoe u crnnaeos. TexHudeckue
yenosus

F'OCT 6613—86 Cemku npos8oJI0YHbIE MKaHbIE C KeadpamHbiMu adelikamu. TeXHUYecKue ycrnosusi

FOCT 6709—72 Bola ducmunnuposaHHas. TexHudeckue ycrosus

[OCT 8606—93 (ISO 334:1992) Tonnuso meeploe MuHeparnbHoe. OnpedernieHue obujell cepbl.
Memod Swika

FOCT 10742—71 Yenu 6ypble, KaMeHHble, aHmpayum, 20pio4ue ciiaHubl U y20iibHble bpukemsl.
Memodbi omb6opa u nodeomosku npob 0515 nabopamopHbIX ucrbimaHuli

FOCT 11303—2013 Topgp u npolykmbi e20 nepepabomku. Memod npuzsomosneHus
aHanumu4eckux npob

FOCT 11305—2013 Topgh u npodykmsbl e2o nepepabomku. Memo0ds! onpedeneHus enazu

OCT 11306—2013 Topgh u npodykmsi e2o nepepabomku. MemoOb! onpedeneHust 3051bHOCMuU

FOCT 17070—87 Yenu. Tepmunbi u onpedesieHus

FOCT 18389—73 lpososioka u3 nnamuHbl U ee crnnasos. TexHudeckue ycrosus

FOCT 23083—78 Kokc kameHHOy20nbHbIl, nekoebili u mepmoanmpayum. Memodbr oméopa u
nodeomoeku npob 05 ucnsimanul

FOCT 24104—2001° Becbi nabopamopHbie. Obuwue mexHu4ecKue mpeboeaHus

roCT 27313—95° (ISO 1170:1977) Tonnueo meepdoe MuHepanbHoe. O603HaYeHuUe nokasameneu
Kadyecmea u chopMynbl nepecyema pesynbmamos aHanu3a 0115 pasnudHbIx COCMosHUl monnuea

FOCT 32465—2013 (ISO 19579:2006) Tonnuso meepdoe MuHeparnbHoe. OnpedesieHue cepbi ¢
ucnone3osaHuem VIK-cnekmpomempuu

MU 2096—2009 NocydapecmeeHHas cucmema obecnedeHus eduHcmea usmeperull. Kanopumempbl
cxuzaHua ¢ bomboli (xxudkocmHbie). Memoduka noeepku

Mpume 4yaHue — lpu nonb30eaHUU HACMOSWUM cmaHdapmom UenecoobpasHo nposepums
Oelicmeue CCbiNOYHbIX CMaHdapmoe 6 UHOPMAaUUOHHOI cucmeme obwie2o Monb30eaHUs — Ha
ocbuyuanbHomMm cailime @edepasibHO20 azeHmemea o MeXHUYECKOMY peaysiuposaHulo u mMemporsnoauu 6
cemu MIHmMepHem unu no exe2o00HoMy UHGOPMAUUOHHOMY yKasamesmnio «HauuoranbHble cmaHlapmbi»,
Komopeili ony6nukoeaH no cocmosHU0 Ha 1 sHeaps mekyujezo 200a, U M0 6biMycKaM EXeMEeCAYHO20
UHhOPpMaUUOHHO20 yKasamens «HauuoHanbHbie cmaHOlapmbi» 3a mekywuli 200. Ecnu cCbioYHbIl
cmaHOapm 3aMeHeH (U3MeHeH), mo npu onb30eaHUU Hacmoawum cmaHéapmom crnedyem
pyKkoso0cmeosambCsi 3aMEHSIOWUM (U3MEHEHHbIM) crmaH0apmoMm. Eciu cobinoyHbill cmaHdapm OmmeHeH
6e3 3ameHbl, MO nonoxeHue, 8 KOMOpPOM OaHa CCbUIKA HA Heeo, MPUMEHSAeMmecs 6 4Yacmu, He
3ampaausaroweli smy cCbifky.

3 TepMuHbI 1 onpeneneHus

B HacTosiwiem ctaHgapTte npuMeHeHbl TepmuHbl no TOCT 17070, a Takke credyowmne TepMUHbI C
COOTBETCTBYIOLLIMMYW OMpPEAENEeHNAMU:

3.1 BbICWAs TennoTa CropaHus npu MOCTOSHHOM oBbeme: KonuyecTBo TENnoOThbl, KOTOPOE
BbIAENSETCA NPU MOMHOM CropaHuu €JMHMLbI Maccbl TBEPAOro TONMMBA B Kanopu-mMeTpudeckoin 6ombe B
cpefe oxaToro KUCrnopoaa B YyCTaHOBMEHHbIX CTAHAAPTOM YCMOBUSAX.

8 Ha TeppuTopum Poccuiickoit defepavmu geitctByeT FTOCT P 53228.1—2008 Bechb! Heasmomamu4ecKozo
Oelicmeus. HYacmb 1. Memponoeuyeckue u mexHuyeckue mpebogaHus. VicnsimaHus.

° Ha TeppuTtopumn Poccuiickoii Pegepauun feictayeT Tawke TOCT P 54245—2010 (MCO 1170:2008) Tonnueo
meepdoe MuHepaneHoe. [epecyem pe3ynbmamos aHanusa Ha pasnu4yHble COCMOoAHUS monauea.
2
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MpumevaHuns

1 OCTaToYHbIMWU MPOAYKTAMU CropaHua ABNAKOTCA rasbl: KMCMOPOA, a3oT, AWOKCWA yrnepoaa u
JNOKCUZ Cepbl, a Talke BOAA B BUAE XXUAKOCTM, KOTOPAA HAXOAWTCA B PABHOBECUM C BOAAHbLIM Napom U
HacbILLEHA OMOKCMAOM Yyrnepoja, W TBepaas 30Mna, MpUYemM BCE MPOAYKTbl CrOpaHUs HaxoAsaTcs npu
CTaHaapTHON TeMnepaType.

2 B npunoxeHun B npuBeaeHbl eavHUUbI U3MEPEHMA TENMnOTbl CropaHus M KOIPAPUUUEHTDI
nepecyeTa TENMoTbl CrOPaHUA C OAHUX €AMHUL, Ha Apyrue.

3.2 BbICWIAA TennoTa CcropaHumsa npu nNOCTOAHHOM AaBJI€EHUMN: KonuyectBo TEeNnnoThbl, KOTOpPOE
BblAENAETCA Npu NONMHOM CropaHun eauHuubl MacCbl TBepaoro TonnuBa B cpeae kKkucnopoaa npu
NOCTOSAHHOM AaBfIEHUN BMECTO MOCTOSIHHOIO 06bema kanopumeTpuieckon 60MObI.

MpumevaHns

1 CxemaTn4Ho n3MeHeHne obbema rasoBon asbl MOXHO NPeACcTaBUTbL Crieayowmm o6pasom:

- BOAOPOA TOMNMBaA B3aMMOAENCTBYET C razoobpasHbiM KMCOPOAOM U 0BpasyeT XMAKyl BOAY, B
pesynbTaTe Yyero 06bemM CUCTEMbI YMEHbLUAETCS;

- yrmepoa TonnuMBa pearupyeT € rasoo0pasHbiM KACOPOAOM U 0OpasyeT paBHbli 00beEM
raszoo0pasHoOro AMokcuaa yrnepoaa, B pedynbrare 4ero 06beM CUCTEMbI HE UBMEHSAETCS;

- 32 CYET KMCNopoaa u asorta Tonnmea 06beM rasoodpasHol hasbl yBENMUMBAETCA.

2 Bbicwag TennoTa cropaHus npu NOCTOAHHOM AaBfeHUN — NOHATUE TMNOTETUYECKOE.

3.3 Hu3wWaA TensioTa CropaHusi NpPUM MNOCTOAHHOM oOOGbeme: KOonmMyecTBO TEMNOTbl, KOTOpPOE
BbIAENAETCA NPW MOMHOM CrOPaHuM €4MHULBI MaccChkl TBEPAOro TONNMBA B KanopuMmerpuyeckon dombe B
cpefie CKaToro KUCrnopoaa npu ycrioBuM, YTO BCSI BOAA B NPOAYKTaxX CropaHWsi 0OCTaeTcs B BUAE BOASAHOrO
napa.

Mpumevyanns

1 Kpome BoAbl, Haxoasdwenca B ra3opon dase B Buage BOAAHOro napa (runotetudecku npu 0,1
MMa), Bce ocTanbHble MNPOAYKTbl CrOPaHUSA — Te e, YTO MPUBEAEHbl B ONpeaeneHn TEPMUHa «BbICLLAS
TennoTa CropaHusi Npu NOCTOSIHHOM o6bemey» (CM. npuMedanue 1 k 3.1). Mpu 3TOM BCE NPOAYKTbI CropaHus
HaxoaATCsl Npu CTaHAapTHOW TeMnepaType.

2 Huswag Tennota cropaHus npu NOCTOAHHOM o6beme — MOHATUE TMNOTETUYECKOE.

3.4 HM3wWas TensioTa CropaHusi NPyU NOCTOSAHHOM AaBrieHuun: KOonmMyecTBO TEMMOThbl, KOTOPOE
BbIJENAETCA NpU MOMHOM CropaHuM eAMHUUBI Macchl TBEpAOro TOMMMBA B Cpeae Kucropoga npu
MOCTOSIHHOM AABNIEHWM U MPW YCNOBMM, YTO BCS BoAa, obpasyloLiasicsa npu CropaHWu, OCTaeTcs B BUAE
BOASIHOTO napa.

MpumeuyaHue—Kpome Boabl, HAXOAALLEHCS NOCNE CXKUraHUsa ToNnuMBea B BUAE BOASHOroO napa
(npu 0,1 MIMa), BCe ocTanbHble NPOAYKTbl CrOPaAHUA — TE Xe, YTO NPUBEAEHDLI B ONPEeAEeNeHun TepMmmuHa
«BbICLLIASI TENNOTA CropaHus nNpu NOCTOAHHOM 06beMe» (CM. npumeyvanue 1 k 3.1). Mpu 3TOM BCE NPOAYKThI
CropaHusi HaxoaATCA NPU CTaHAAPTHOW TeMnepaType.

3.5 aguabaTnuecknin KanopumeTp: KanopumeTp, B KOTOPOM TeEMMepaTypa BoAbl B TepMOCTaTe BO
BPEMS UCMbITAHUA OBICTPO M3MEHSETCA U NOAAEPKUBAETCA PABHON TEMNEPATYPE B KAnoOPUMETPUYECKOM
cocyae. TennooOMeH Mexay TepmoCTaTOM M KanopuMeTpu4yeckUM COCYAOM BO BPEMSI UCMbITAHUS He
NPOUCXOAMNT.

MpumevyaHnns

1 [Jonyckaetca oTcTaBaHue TemnepaTtypbl BOAbI B TepmocTaTte OT Temnepatypbl BOAbl B
KanopuMeTpuiIeCcKoM cocyzie nocne 3axuradusa npodul He 6onee, yeM Ha 0,1 K.

2 B agnabatnyeckom KanopumeTpe TENNOOOMEH C OKPYXKaIOLLEN CPEAOH NPAKTUYECKU OTCYTCTBYET.
TennooGMeH BHYTPU CUCTEMbl SIBMSIETCS BENUYMHON MOCTOSIHHOW ANS AaHHOro npuBopa B BbIOPAHHbIX
YCIOBUSAX KaropuMeTpupoBaHusi. Mpu pacyeTe mogbeMa TemnepaTtypbl B KanopuMeTpU4eckoMm cocyae
nonpasky Ha TENNOOBMEH C OKPYXKaIOLLEN CPeaoit HE BBOAST.

3.6 nsonepudonuyeckuin kanopumetp: KanopumeTp n3oTepMmyeckoro Tuna, TEpMocTaTt KOToporo
obecneynBaeT O4HOPOAHYIO M NOCTOSAHHYIO TEMNEPAaTypy B TEYEHUE BCETO UCMbITAHUS.
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MpumevaHns

1 B usonepnGonuyeckux KanopuMeTpax KarnopuMeTpuyeckuii Cocyh MOMELLalT B TepmocTar, B
KOTOPOM MOAJIePXKMBAETCA TEMMEPATYPa, paBHas TeMnepaType OKpyxaioLleil cpeabl. MpomexyTok mexay
COCYAO0M M TEPMOCTaTOM A0MKEH BbITb MUHUMATBHbBIM.

2 lpu pacdeTe WUCNPaBnEHHOro nogbeMa TemnepaTypbl B KanopuMETPUYECKOM COCYAe Takow
CUCTEMbI BBOAAT MOMpPaBKY HA TENNOOGMEH C OKpPYXAIOLLEN CPeoN.

3.7 ctanpapTHaa Temnepartypa: MexayHapoaHaa ctaHjapTHas TepMOXUMUYEcKas Temneparypa,
paBHas 25 °C.

MpumevyaHunsqa

1 KoHevHasa Temnepartypa rnasHoro nepuoaa (t, , cMm. 10.1) ABNAETCA CTaHAAPTHOW TemMnepaTypon
0TAEeNbHOr0 UCTbITAHUSA.

2 3aBMCUMOCTb TENMOTbl CropaHWs TBEpPAOro TOMMMBa OT TEMMepaTypbl HE3HayuTenbHa u
cocraenset 1 x/(r-K).

3.8 3HepreTU4YECKUIl IKBUBAJIEHT KanopumeTpa: TennoeMKkoCTb KanopUMETPUYECKOH CUCTEMBI,
KOTOPYIO ONpeaensiior, Kak KONMMYeCTBO TennoTbl, Heobxoaumoe ANA W3MEHEHMs TemnepaTypbl 9TOW
cucrtembl Ha 1 °C.

MpummeuyyaH e — OKCNEpUMEHTanbHOe OMpeAeneHne SHepreTUYEecKoro 9SKBMBANEHTa
PaBHO3HAYHO MOHATMIO «TPAAyMpPOBKA KanopumeTpay. OSHEepreTMyeckuin SKBMBANEHT KanopumeTtpa
onpeaensioT no W3MEHEHUK TemnepaTypbl B CUCTEME MNpPU CXUraHUM HaBECKW ITanoHHOW OEeH30WHOl
KUCMOTbI B TEX XX YCINOBUAX C TEMU XE€ peakTuBamu W marepuanamu, 4To U Npu onpeaeneHun TennoTsl
CropaHusl TonnuBa. SHEepreTUYeCcKUini 9KBMBANEHT KanopumMeTpa BblipaXaioT B € AUHNLAX TeNnoThl, AeSeHHbIX
Ha K (rpagyc no KenbBuHY) unu apyryto eauHuly temneparypsl (3.9, npumeyaxue 2).

3.9 wucnpaBneHHbI# noabeM Temnepartypbl: M3meHeHne  TemnepaTypbl BOAbI B
KanopumMeTpU4ecKOM  COCyZe, BbI3BAHHOE  UCKMIOUMTENIbHO  MpoueccaMu,  NPOUCXOAALMMU B
KanopumeTpu4eckoii 6ombGe.

MpumevaHuns

1 WcnpasneHHblii noAbEM TemnepaTypbl ONpeAensieTcsi M3MEpPEeHHbIM MOABLEMOM TemnepaTtypbl
BOAbl B KanopuMeTPUYECKOM COCyAe 3a BpeMsi rMaBHOro Nepuoaa CXXMraHusl nocne BHECEHUA NOMNpaBku Ha
TENNOoOMEH C OKpYXKaloLLen cpeaon.

2 TemnepaTypa B KanopuMeTPUUYECKOM COCyAEe MOXET ObiTb U3MEepeHa pasHbiMM crnocobamu u
BbiPaXXEHa B Pa3fIMYHbIX €4MHULAX, ECNIM YCTAHOBIIEHA B3aUMOCBSI3b MEXAY W3MEHEHMEM TeMNepaTypbl U
STUMU YCIOBHLIMU €AUHULAMMN.

4 O603HauYeHUnA nokKasarenem u UHOAEKCOB

B HactosweMm ctaHaapte npumeHeHbl 0603HAYEHUs nokasatenei u uHaekcoB no FOCT 27313.
JononHutenbHO pernameHTMpoBaHbl 0603HaYeHUs cneayowmx nokasarenen (3.1 — 3.4):

- BbICLLIASA TENnoTa CropaHus Npu NOCTOAHHOM 00beME — Qg y ;

- BbICLLAA TensnoTa cropaHunsi Npyu NOCTOAAHHOM AasneHnn — Qs ;

- HU3LWaA TennNoTa CropaHns NPu NOCTOSAHHOM obbeMe — Q;y ;

- HU3LWaA TENNOTa CropaHns Npu NOCTOSAHHOM AaBrneHun — Qi .

B npunoxxenun B npuseaeHbl 0603HaYeHUs nokasaTenei U UHAEKCOB, NPUHATLIE B MEXAYHAaPOAHOM
craHpapte NCO 1928 n B HacTOsILLIEM MEXIOCY1apCTBEHHOM CTaHaapTe.

5 CywHOCTb MeTOaa

5.1 CywHOCTb MeTOoAa onpeaerneHusi BbiCIEeN TensioTbl CrOPaHUsi NPU MOCTOSSHHOM O6beMe
3aKkno4aeTca B NOIHOM CHXUraHMM HaBECKU TBEPAOro Tonnuea B atmocdepe cxartoro kucnopoaa (3 MMa) s
repMeTMYeckn 3akpbiTOM MeTasnsIMyeckoM Cocyzle — Kanopumerpudeckoi 6ombe, KOTOPYIO NOrpyxaioT B
onpeaeneHHbn 06bem (MM mMaccy) BoAbl, HAXOASLLENHCS B KanopuMeTpuueckom cocyae. o ysenuyenuto
TemnepaTypbl BOAbl B KanNOpPUMETPUYECKOM COCYAE YCTaHABNUBAIOT KONMMYECTBO TEMNOThI, BblaenusLuencs
npyu CropaHuu TONNUBa M BCNOMOraTenbHbLIX BELLIECTB, a Takke Npu 06pasoBaHWM BOJHLIX PaCTBOPOB
A30THON M CEPHON KUCTIOT B YCNOBUSIX UCMbITAHUS.

4
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Mpubop AnA onpeaeneHus TENnoTbl CrOPaHUS HA3bIBAIOT KANOPUMETPUYECKOW YCTAHOBKOW MMM
KanopuMeTpoM.

OHepreTuyeckuii SKBUBANEHT KanopumeTpa onpefensitoT Npu rpagympoBOYHbIX UCTILITAHUAX MYTEM
CXUFaHWsA HABECKM 9TANOHHON OEH30WHOW KUCMOTbl B YCMOBUSIX, aHANOMM4YHbIX YCMOBUAM NPOBEAEHUA
KanopMMeTPUYECKMX UCTILITAHUI TOMIUBA.

McnpaBneHHblii noabeM  TeMnepaTtypbl  ONpPeAensiot, u3MepsAs Temnepatypy BOAbl B
KanopMMETPUYECKOM COCyZe A0, BO BpEMSl U MOCNEe CKUraHUs HABECKM aHanu3Mpyemoro BeLUecTBa.
MpoAoMKMTENLHOCTL U YacToTa HAbMIOAEHUI 3aBUCAT OT TUNA KanopuMeTpa.

Jo Hauyana onpepeneHusa B 6omby aobaBnsioT BoAy, UTOObI €lle A0 CKUraHusi co3aTtb rasoByio
cpeay, HAacbiEHHYI0 BOAAHbIMM napaMu. 3TO CNoCOOCTBYET MONHOW KOHAEHCALuW BOAbI, KOTOpas
o6pasyeTtcs u3 Bogopoaa u Bnaru npobbl Ckuakas hasa npoayKTOB CropaHusi).

BbiCLUyl0 TENNOTY CropaHusi NMpU MOCTOSIHHOM OGbeMe BbIMUCHAIOT MO UCNPABNEHHOMY NOAbLEMY
Temnepatypbl U 9HEpPreTM4eCKOMYy SKBUBANEHTY KanopuMeTpa C yY4eTOM BbiAENEHUA Tenna npu cropaHuu
4yacTu 3ananbHON MPOBONIOKU (M XNOMYATOOYMAaXKHOW HWUTK), a TaKke npu 00pasoBaHUM U pPacTBOPEHUU B
BO/l€ a30THOW KUCNOTLI. [1pW BLIMMCAIEHMU BbICLLEN TENNOTbI CrOPAHUS BBOAAT TaKXKe NOMpaBKy Ha TENnoTy
00pasoBaHusl BOQHOrO pacTBopa CEpPHOMN KUCNOThI U3 AMOKCHAA CEPbl U XXUAKOW BOAbI.

5.2 BbiCuwlyl0 TennoTy CropaHusi Npyu NOCTOAHHOM AABFIEHUM ONPEAEnsioT paciyeTHbIM NyTeMm,
MCX0AA U3 BbICLIEH TENnOTbl CrOPaHUsi NMPU NOCTOSAHHOM OObeMe — JKCMEPUMEHTANbHOW BEMUYUHDI,
nonyyaemMoin npu cxmrasumn npobbl B kanopumMetpudeckorn 6omode (5.1).

Ons pacueta BbICLUEN TENnoTbl CropaHus NPU NOCTOSHHOM JAaBrieHUMM TpebyloTCsl AaHHble O
coaepkaHuu BOAOPOAA, a30Ta U KUCNopoaa B aHanu3npyemon npode (npunoxexue b).

5.3 Huswyro Tennoty cropaHusi Npu NOCTOAHHOM O0bemMe M npu NMOCTOAHHOM AAaBMNEeHuU
onpeaensiioT pacyeTHbIM NyTEM, UCXOAA U3 BbiCLIEH TEeNnnoTbl CropaHus Npu NOCTOSHHOM o6beme,
NONyYEHHON NPU UCMILITAHUM YINSA B KanopumeTpuyeckon Gombe.

[na pacyeTa HU3LWWEN TENNOTLI CropaHua paboyero Tonnuea Npu NOCTOAHHOM AasneHun TpebyloTca
JaHHble 0 coaepxxaHum obLen Bnaru, Boaopoaa, asora u kucnopoaa s npobe (npunoxexue b).

[na pacyeTa HU3LLEN TENMOTbI CropaHus patovero TonNnMBa NPU NOCTOSAHHOM 06beme HeOBX0aAUMbI
JaHHble 0 coaepXxaHuu Bogopoaa u obuien snaru B npote (npunoxexue b).

6 PeakTnBbI N MaTepuansbl

6.1 Kucnopop rasoobpasHblif, B 6annoHe, Ans HanonHeHWs1 Kanopumetpuyeckoi 6ombbl ao
aaenenusa 3 MMMa, He coaepXalLumin ropioYmx npuMeceit 1 BoAopoAa, CTeneHb YMCTOTbl He MeHee 99,5 % o
FOCT 5583.

MpuMeHeHne kucnopoaa, Nony4yeHHOro METOAOM JMEKTPONKU3a BOAbI, HE 10NYCKAETCS.

6.2 3anan

6.2.1 MpoBonoka Ans 3aXuraHus, ogHa U3 NepPeYUCneHHbIX HUXe:

- XpOMOHUKenesas, amametpom 0,16 — 0,20 mm o FOCT 2179;

- KOHCTaHTaHoBasd, guameTpom 0,10 — 0,15 mm o FOCT 5307;

- nnatuHosas, agnametpom 0,05 - 0,10 mm o FOCT 18389;

- MmeBHas, duamempom 0,10 — 0,15 mm
Unu gpyrasi N0AXoA5LLAsA NPOBOMOKA C U3BECTHLIMU TEMMOBbLIMU XapakTepPUCTUKaAMU.

6.2.2 XnonyatobymaxHas HuTb Ana 3anana w3 Oenon uenmono3sl mo MOCT 6309 unu
9KBMBANEHTHas €.

6.3 Matepuan ansi yTepoBKM TUITIA, UCNOMb3YKOT ANS TOro, YTOObl AOCTUYb MOMHOTLI CrOpaHua
KoKca, aHTpauuTa, BbICOKO30SIbHbIX YINEen U APYrMX ManoakTUBHbIX, MNOX0 CroparLlux BUA0B TONSMBA.

6.3.1 NMacTa u3 nnaeneHoro antoMOCUIIMKATHOIO LIEMEHTA

MnaBneHbIl anioMOCUIMKATHBIA LIEMEHT, U3MENbYEHHbIM 40 MAaKCMMAanbHOro pasMepa 4acrul
MeHee 63 MKM, NPUTroAHLIA A8 UCNoNb30BaHWsA npu Temnepatype 1400 °C, cMeLumBaloT C BOAOIA.

6.3.2 AnioMuHMS oKCua, Y. A. a., NNaeBfeHbli, U3MENbYEeHHbIn A0 MPOXOXAEHUs 4epe3 CUTO C
pasmepom oTBepcTMin 180 MKM M OCTaIOLLMICH HA CUTE C pa3Mepom oTBepcTuii 105 Mkm.

6.3.3 [uck u3 06e330NnbHOr0 KBApLUEBOIO BONOKHA, SBNAIOLMACA KOMMEPYECKU AOCTYMHbIM
usgenvem.

6.3.4 Acbecm sonokHucmsil, npokaneHHsil npu 850 °C 8 meyeHue 2 4. XpaHam e 3Kcukamope
Had ocywaouum 8eUECMBOM.

6.4 PacTBOpbI Ans onpeaeneHus a3soTHOM U CEPHOMU KUCHOT B cMbiBe 6oMObI (CM. 9.4.2, 9.5.2 1
9.5.4).

6.4.1 Bapus ruapoOKCHa, PacTBoOp C KOHLEHTpaumeil c[Ba(OH),] = 0,05 monb/am°.

18 r Ba(OH),"8H,0 pacteopsitoT npubnuauTensHo B 1 AM™ ropsdeii Boabl B 6GonbLuoi konbe.
3akpelBatoT konby npobkol M JalT pacTBOPY OTCTOATLCA ABA AHA MNM A0 TEX MOP, Noka MOMHOCTbIO HE
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BbiNageT B 0cafok kapboHar Gapua. [ekaHTMpyloT UnuM CNUBAIOT C NOMOLLbLID cucOHA CBETNLIN pacTBOp
yepes MMOTHbIA unNbLTp B OyTbiNb, KOTOPYID 3aKpbiBAlOT NPOOKOW C BCTaBNEHHOW B Hee TpyOkow C
HaTPOHHOW U3BECTBIO ANS NPefoXPaHeHus pacTBopa oT AUOoKCUAa yrnepoaa.

KOHLl,eHTpaLl,VIIO NONYYEHHOr0 pacTeopa OMpeaensloT TUTPOBAHWEM €ero pPacTBOPOM  COMSIHOW
kucnotbl 0,1 Monb/am® (6.4. 4) C ncnonb3oBaHMEM B KayecTBe UHAMKaTopa q)enonq)TaneuHa (6.4.6).

6.4.2 Hatpus kap6oHar, pacTBop ¢ koHuUeHTpauueln ¢(Na,CO3) = 0,05 MOﬂb/,qM

PactBopsioT B Boge 5,3 r 6e3soaHoro kapboHata HaTpusi, Na,COs, BbICYLLEHHOTO B TeyeHue 30 MuH
npu Temneparype ot 260 °C o 270 °C, HO He Bonee 270 °C. PacTBOP KOSIMYECTBEHHO NEPEHOCAT B MEPHYIO
konby emMKoCTbiO 1 ,U,M3 1 pa3baenaloT BOAOW A0 METKMU.

6.4.3 HaTtpusa ruapokcua, pacteop ¢ koHueHTpauuen ¢(NaOH) = 0,1 monb/am’.

PacTBop rotoBiIT U3 craHgapT-TuTpa No NnpunaraemMomn UHCTPYKLMK.

AnbtepHaTuBHO, pacteopsior 4,0 r 6e3soaHoro rmapokcupa Hatpusa, NaOH, B Boae. Pacreop
KONMYECTBEHHO MEPEHOCAT B MEpHylo Kkonby emKocTbio 1 AM> W pasGaBnslT BOAOKH A0 METKW.
KOHLleHTg)aLWIIO NOJSIYYEHHOro pacTeopa onpeaensaloT TUTPOBaHUEM €ro pacTBOPOM CONAHON kucnoTbl 0,1
Monw/AM~ (6.4.4) c ucnonb3oBaHMEM B KaYeCcTBe uHAUKaTopa heHondTaneuHa (6.4.6). PacTtBop XpaHaT no
6.4.1 ana npeagoxpaHeHusa oT AMokcuaa yrnepoaa.

6.4.4 CongHas kucnota, pacteop ¢ koHueHTpauuen ¢(HCl) = 0,1 Monb/,qM

PacTBop rotosAT U3 ctaHaapT-TUTPa NO NpunaraeMon UHCTPYKLIMK.

AnbTepHaTUBHO, PacTBOPAIT 9 cM® CONsHON KMCNOTbI (nnotHocTbiO 1,18 r/cmg’) B 1AM BOAbL.
TOYHYIO KOHLUEHTPAaLMIO MOSyYEHHOTrO pacTBopa OnpeaensiorT TUTPOBAHWEM €ro pacTBOpoM kapOoHara
HaTpua (6.4.2) B NPUCYTCTBUU MHAMKATOPA METUNOBOrO opaHxeBoro (6.4.5).

6.4.5 MeTunosblit OpaHXeBbI, MHAUKATOP, PacTBOP KOHUEHTpauuen 1 r/am”.

Pactsopsior 0,25 r meTunosoro opawxesoro n 0,15 r 6p0Mer30nosoro cuHero B 50 cM® 3TUNOBOIO
cnupTa (06vemMHas agonsa cnupta 95 %) u pas3baensaioT Bogon ao 250 oM’

6.4.6 ®eHondTaneuH, MHANMKaTop, pacTBOp KOHUEHTpauuen 10 r/am’.

Pacteopsator 2,5 r ¢pbeHoncpTanenHa B 250 cMm® 3TMNOBOro cnupTa (o6vemHasn gonsa cnupta 95 %),
unu 2,5 r pogopacTtsopumon conu peHondtanenHa pacrsopsior B 250 cM® BOAbI.

6.4.7 Boga auctunnupoanHas o FOCT 6709.

6.5 BeH30MHas KUCNOTA, 3TaJ10HHa'r'| — o0pa3uoBas mepa TennoTbl CropaHus.

Ucnonb3yrom obpasey I CO" 5504—90 «beH3oiinas kucroma K-3». MonapHasa 0051s 0CHOBHO20
KoMmnoHenma 99,99 %. Tennoma ceopaHus cocmaensaem (26454 + 5) [Ix/2 npu e3eewiusarHuu Ha e030yxe.
lMpumersiemcs e coomeemecmeuu ¢ Hempykuuel no npumeHeruto 'CO, npunazaemoli Kk nacropmy.

BeH3onHas kucnota — BELWECTBO, PEKOMEHAYeMOe Ans rpajilyupoBKW KanopumeTpoB ¢
KanopumeTpuyeckoin 6omboN, 3aNONHEHHONW KUCNOPOAOM. BEeH30MHYI0 KUCNOTy CkuralorT B Buage Opukerta.
Ona pacyeta 3HEpPreTM4eckoro JKBMBANEHTa KanopuMeTpa WUCMNONb3YIOT 3HAYEHUE TENnOTbl CropaHus
3TanoHHOW 6EH30MHON KUCHOTbI.

MpumeyaHue— BeH30iHYI0 KUCNOTY NPeaABapUTENbHO CyLaT B 9KCUKATOpE C 3PPEeKTUBHBLIM
ocywmTtenem B TedeHne 48 vac. MoToBble OpukeTbl GEH3OMHOM KMCNOTbI TaKkke PEKOMEHAYETCA XPaHUTbL B
aKcukaTope ¢ 3¢pcheKTUBHLIM OCcyLLMTENEM 2—3 CYTOK A0 UCNONb30BAHUSA.

6.6 BewecTBa ANA KOHTPONbHbIX UCNBLITAHUN

Mocne rpagyupoBKK KanopuMeTpoB NPOBOAAT KOHTPONbHLIE UCTILITAHUA, UCNOMNbL3YA ANA 3TOrO:

- BeH30MMHYI0 KucnoTty (6.5);

- N-A0AeKaH;

- cTaHaapTHble 06pasLbl yrnen u KOKCos;

- CNEKTPANbHO YUCTLIN rpacuT.

6.7 BcnomoraTenbHbleé BewecTBa — BELLUECTBA C W3BECTHOW TENMOTOW CropaHusi, KOTopble
[00aBNSIOT K HABECKE TONNUBA ANA AOCTUXKEHUA NOTNHOTLI CTOPAaHUA B Kanopumetpudeckon 6ombe (9.2.1).

B kauecTBe BCMOMOraTefnbHbIX BELEeCTB UCMONb3YIOT:

- BeH30MHyI0 KMCNoTy (6.5);

- n-AoAeKaH;

- napacnHOBOE MAcNOo ANA KANOPUMETPUMN.

7 Annaparypa

7.1 OOwuMe nonoxeHun
Hacroawmii  ctaHgapT  AONycKaeT  WUCMOMNb30BaHUE  KAanNoOpPUMETPOB  PasnUYHOro  Tuna,
yOooBRETBOPSAIOWMX  (DYHKUMOHANbHLIM - TpeboBaHuAM, a Takke TpeGOBaHMAM K NPELU3NOHHOCTU

% FocynapcTBeHHbIl cTaHaapTHEI 06pasel,
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pe3ynbTaToB onpeaeneHus TennoTel cropaHns (11.5).

TpeGoBaHuAM HACTOAILLErO CTaHjapta YAOBMETBOPSIOT  KMNAcCUYMECKUe HKMAKOCTHbIE  KanoOpUMETPbI
n3ortepmu4eckoro (nsonepubonuuyeckne) u aguabaTuyeckoro TUNOB, a TaKke

COBPEMEHHbIE JMWAKOCTHbIE aBTOMAaTUYECKUe KanopumeTpbl € COOTBETCTBYIOLMM  MPOrPaMMHbIM
oGecneveHuem.

MockonbKy 3KcrnyaTtauua KanopumMeTpU4ecKMX YCTAaHOBOK pPa3fIMYHOIO TuUNAa  3HAYUTESIbHO
OTNMYaEeTCA No CBOMM nNpoueaypaMm, U3NOXUTb €AWHbIE PEKOMEHAAUWM B HACTOAWEM CTaHjapTe He
npesCTaBnsAeTcsl BO3MOXHbIM. [na paboTbl Ha KOHKPETHOM npubope WCNOMb3ylOT MWHCTPYKLUUIO MO
aKcnnyarauum, npunaraeMmyio Npou3BoauTeneM AaHHOro npubopa.

Tun kanopumeTpa, kak CpeficTBa UIMEPEHUA, AOSMKEH ObITb CEPTUMMLMPOBAH, 3apermcTpupoBaH B
Peectpe cpeactB u3mepeHun M OONyLWEH K NPUMEHEHMI0O B CTpaHax, BXOASIUMX B COCTaB
MexrocyaapcreeHHoro Coseta no CraHaapTusauum, METPoNorun u ceptudmkauum.

7.2 KanopumeTp XuOAKOCTHOM (C TePMOCTATOM)

TUNUYHLIA XKMAKOCTHOW KanopumeTp (KanopumeTpuyeckas yCTaHOBKA) COCTOMT U3 Cneaylowmx
OCHOBHbIX YacTeNn:

- 6omBa ansa cxuradusa B coope;

- KanopUMEeTpUHECKUit COCyZ] C KPbILLKOM;

- MeLuarnka,

- TepmocrTar;

- YCTPOWCTBO ANA U3MEpPEHUs TeMneparypbl;

- YCTPOWCTBO ANA 3aXUraHus npoobl

Ha pucyHke 1 npusegeHa npuHUunuanbHas CxeMa KIacCU4YecKOW KarmopuMeTpu4ecKOon yCTaHOBKM
Ana onpeaeneHua TennoTtbl CropaHusa TBepabIiX TONNUB.

7.2.1 bomba kanopumeTpuyeckasa ans cxuraHus B cbope npeacraBnseT cobon LMNUHAPUHECKUI
CTakaH C 3aBMHUYMBAIOLLENCS KPbILLKOW M3 KMCIIOTOYNOPHOW HEMKABEIOLEeW cTanu, BMeCTUMOCTbIO 250-360
oM’ BbIAEPHUBAIOLMIA AABMNEHME, KOTOPOEe CO3[AeTCa Npu COKUraHuuM Hasecku tonnuea (go 10,8 MMa). B
KpbiKy GOMObI BMOHTMpOBAHLI KrnanaHbl ANs BNycka M BbIMyCKa KMCNOPOAa, a Takke anekTpoabl Ans
noABOAKM TOKa K 3ananbHOM MpPOBOSIOKE, NPUYEM OAMH JNEKTPOA SBNAETCA OAHOBPEMEHHO ra3so-
npoBoasLLen TpyGKoi, a BTOpPOit — aepxatenem Ans TUIMsS C HaBecko. KoHCTpykuua 6omObl noseonseT
6e3 3aTpyaHEHWI yaansaTb U3 Hee XnAKMe n TBepAble NPOAYKTbI CTOPaHUA.
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O603HaveHns: 1— kpbillka TepMocTaTta; 2 — KOHTaKTHble MpoBOoAa Lenu 3axuraHus; 3 — nameputenb
Temnepatypsbl; 4 — KanopumeTpuyeckuii cocys; 5 — TepmocTtart; 6 — kanopumetpuyeckas 6omba;
7 — mewasnka

PucyHok 1 — KasnopumeTp KnacCMYeckoro Tuna c TepmocTaTtoM U 60M60OI ANnsi CxXuraHus

Kaxpas kanopumeTpuyeckas 6om6a nMeeT MHAMBUAYANbHY MapKMpoBKY (KOZ4 uAeHTUdMKaumum) Ha
KPbIWKe, YMKCUPYIOLLEM KOMbLie M OCHOBaHWN kopnyca 60MObl.

B WMHCTpyKuuM no a3kcnayaTauuum Kanopumetpa M B nacnopte KajopumeTpuyeckoil 6GomOGbl
npvBeAeHbl pekoMeHdauun no TexHuke 6Ge3onacHoli pab6oTbl Cc 6Gom6oi. Bomba pfomkHa wuMeTb
cBUAEeTenbCTBO 06 McMbITaHWAX Npu gasneHun 10,8 MMa. McnbiTaHus NpoBoAsAT He pexe 1 pasa B rog, a
Takxe Npy M3Hoce U NOBPEXAEHUN pe3bObl HA KOpryce U Kpbilke 60MObI.

MPEAYMNPEXAEHWE — KanopumeTpuueckas 6omba npepctaBnsieT coboli cocyn BbICOKOrO
[aBneHns u, 4Tobbl n3bexarb aBapuu, Npu pabote ¢ Heill HEOBXOAMMO CO6MOAATE OCTOPOXHOCTL U
Tpeb6oBaHWS WHCTPYKUMM wusrotosuteneii. CnepyeT perynsapHo npoBepsATb 4actu 6omM6GbI Ans
ob6HapyxXeHus usHoca u kopposun. Ocoboe BHUMaHWe HeO0b6X0AUMO YAensATb COCTOAHUI0 pe3bbbl Ha
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Kpbllke W kopnyce 60MObLI. Mpu pabore ¢ HEeCKONbKUMM OQHOTUNHLIMM G60MGamMu HeobGXxogauMoO
cneguTb 3a MapKMPOBKOM YacTeilt 60M6. 3ameHa yacTell MOXET NPUBECTU K HECYACTHOMY Crlyvalo.

7.2.2 KanopumeTpuuyeckuii COCyAi, M3roTOBIMEHHbIN U3 HEPXKABEIOLLEro Marepuana ¢ nonmpoBaHHOM
NOBEPXHOCTLIO N TEMMOU3ONUPYIOLLIEN KPbILLKOM.

B kanopumertpuueckuii cocya norpyxator 6om60y, yCTpOWCTBO ANsi U3MEpeHusi Temnepatypbl M
Mewanky. Cocya coaepXUT AOCTATOYHOE KONUYECTBO BOAbI, YTOObI MOKPbLITb KpbilKy 60MObI npu
nepemeLwunsadumn Boabl. Cocya M30fMpOBaH OT TEpPMOCTaTa TENSIOU30NUPYIOLLEN NOACTABKOM.

7.2.3 Mewwanka ¢ NOCTOSIHHOM CKOPOCTBIO BpaweHus. MNpeaHasHayeHa ans nepemelumMBaHus BoAbl B
KanopumMeTpU4ECKOM cocye.

CKOpOCTb MepeMeluMBaHua BOAbI JOIDKHa obecnevuBaTb BbipaBHUBAaHWME TemnepaTypbl B
KanopuMeTpuyeckom cocyae He bonee, yem 3a 10 MUH.

YacTb Meluankv, pacnornoXEeHHAsi HWKE KPbIWKWM TepMoCTata, AObkHA ObiTb W3roTOBNEHa U3
maTtepuana ¢ HM3KOW TennonpoBOAHOCTbIO, YTOObI CBECTU K MUHUMYMY Nepejayy Tensa K cucreme unu ot
Hee.

7.2.4 Tepmocrar (BoasHas pybaLuka, KOXXyx ¢ BOAON) B KNACCUYECKOM KanopuMmeTpe NpeAcTaBnsieT
co60in ABYCTEHHbIW MeTannmmM4yeckuini cocysl C ABOWHLIM AHOM W KpbiLwKo# (pucyHok 1). MpocTpaHCcTBO Mexay
CTeHKamm 3anonHAIT BOAOW. B TepMocTaT nomeLuatoT kanopuMeTpudeckuin cocys ¢ 6omobon. BosayLuHbii
3230p Mexay KanopuMeTPUYECKUM COCY0M U TEPMOCTAaTOM COCTaBASAET 0kono 10 Mm.

B 3aBuMCMMOCTM OT yCTpPOWCTBA TepMoOCTata pasfnuyaloT KanopumeTpbl U3onepu-00nImM4eckoro
(M3oTepmuyECKOro) n agmabaTuyeckoro Tmna.

B kanmopumeTpax M30TEpMMYECKOro Tuna Gomnblias macca BOAbl B TEPMOCTaTe M €€ BbiCOKas
TennoemMKoCTb 06ecneumBaioT NOCTOSAHCTBO TEMNEPATYPbl B TEPMOCTATE HA NPOTSHXKEHUN BCETO UCMLITAHUS.
B coBpemeHHbIX npubopax uzotepMuyeckas pybaiuka cHabxeHa cpeiCTBOM ANA NoAAepXKaHUs NOCTOAHHOW
TeMnepaTtypbl € NOrpeLHocTsio £ 0,1 K.

B kanopumerpax agmabatmyeckoro Tuna nNpouecc npoTekaeT npaktudecku 6e3 obmena tenna
MEXAY KanopumeTPU4ECKMM COCYI0OM M OKPYXAIOLLEN Cpeaon, Tak Kak BO BPeMS OnbiTa TemnepaTtypa BoAbl
B TepMOCTaTe aBTOMaTU4eCKn NOAAEMKUBAETCA TAKON Xe, KaK B KanopuMeTpudeckoMm cocyae. na aroro
B TEPMOCTaT MOMELLAIOT ANEeKTPOAbl UMW MOTPYXHble HAarpeBaTenu u mewanku. flonyckaercs otctaBaHue
Temnepartypbl BOAbI TEpMOCTaTa nocne 3axuraHus npobul He Gonee, yem Ha 0,1 K. Mocne ycraHoBneHus
paBHOBECUSA B CUCTEME CKOPOCTb M3MEHEHUS TEMNEPaTYpPbl BOAbI TEPMOCTaTa He A0SkHA npeBbiwarts 0,001
K/MUH.

7.2.5 YCTPOIACTBO ANA U3MEpPEHUst TeMnepatypbl

C uenblo U3SMEPEHUa nogbema Temneparypbl UCNONbL3YIOT Npubopbl ¢ ueHon aenenmns 0,001 K,
no3BOnALLNE ONpeaenaTb MHTepBanbl Temnepatyp, senuuuHon ot 1,5 K ao 3 K, ¢ norpelwHocTbio He
6onee 0,002 K.

ABCONIOTHYIO TEMNepaTypy BOAblI B KanOPUMETPUYECKO CUCTEME U3MEPSAIOT C NOTrPELUHOCTLIO HE
Bonee 0,1 K.

B coBpeMEHHbIX aBTOMaTU4ECKMX KanopuMeTpax UCNONb3YIOT SNEKTPOHHbIE AAaTYUKU TEMNEPATYPSI
(3NeKTpOHHbIE TEePMOMETPbI), KOTOpble MOFYT W3MEpATb, HanNpuUMep, U3MEHeHWe Temnepatypbl B
KanopumeTpu4eckom cocyae 6 pas B cekyHay ¢ norpewHoctbio 0,0001 K. Kpome Toro, gatuuku eyt
MOCTOSAHHBIA MOHUTOPWUHT TEMNEPATYpPLI BOAbLI B TEPMOCTAaTE.

B «kauyectBe anbTepHaTWBbI TPAAMLMOHHLIM AAaTYMKaM TemnepaTtypbl Cnyxat npubopbl,
U3MEepAIOLLME Pa3nuYHble (PU3MUECKME XapaKTEPUCTUKU MaTepuanos, 3aBucAmMe OT TemnepaTtypbl. JTO
npubopbl ANA U3MEPeHUs TemnepaTypbl HAQ OCHOBE NMATMHOBLIX PE3UCTOPOB, TEPMUCTOPOB, KPUCTAanNsoB
KBapLeBOro pesoHatopa u ap. CouyeTaHMe WX C COOTBETCTBYIOLMM ONIEKTPUYECKUM U INEKTPOHHBIM
obopyaosaHuem obecneumBaeTr Tpebyemylo NOrPELIHOCTb U3MepeHus TemnepaTypbl. Mpeun3smoHHOCTb
(NOBTOPSIEMOCTb) MOKa3aHui Takux npubopoB AormkHa ObiTb + 0,001 K, a gonrocpouHbie (B TeueHue 6
MeCsILIEB) M3MEHEHUsT NOKa3aHUi He AOIMKHbI npeBbiwath 0,05 K. 3Tu cpeactea nsmepeHuin 0omkHbl UMETb
NIMHEIHYIO 3aBUCUMOCTb U3MEPSIEMON BENUYMHLI OT TemnepaTypbl B TpeGyeMoMm uHTepBane. EanHuubl
M3MepeHus1 TeEMNepaTypbl C NOMOLLbIO TaKMX NpuBopoB Aanee Ha3BaHbl YCIOBHLIMU €AUHULAMMN.

7.2.6 Llenb 3axxuraHus

3axuranme npobbl NPOMCXOAUT OT TOPSILLEro 3anana unu 3ananbHOM NPOBOSIOKU, HATAHYTON MexXay
3neKTpoAaMu Lienu 3aXKMraHusi, BMOHTUPOBAHHBLIMU B KPbILLKY KanopumeTpudeckoi 6omObl. Knemmbl ans
NOACOEAUHEHUSI NMPOBOAOB M MNOAAYM HANPSHKEHUS Ha 9NeKTpoAabl OObIMHO HAaXOAATCA Ha BepxHeW
NOBEPXHOCTU KPbILLKU 6OMOBI.

MuTanue UenuM 3aXUraHusl OCYLLECTBMSIIOT OT CETU MNEePEMEHHOr0 ToKa 4epe3 NOHMKAIOLLUM
TpaHchopMaTop C BbIXOAHLIM HanpsbkeHUeM OT 6 A0 25 B wnu OT UCTOYHMKA NOCTOSIHHOMO TOKA.
YXenaTtenbHO UMETbL B CUCTEME CBETOBOW UHAMKATOP ANS KOHTPONA NoAa4YU 3MeKTPOSHEPTUN.
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Ecnu 3axuraHue npou3BOAST BPYYHYIO, Heobxoaumo cobnogate TpebGosanus 6e3onacHon padboTsbl
C 3anekTpoobopya0BaHMEM.

7.3 Turenb

Ona kanopumMeTpuyecknx UCNbITaHUA NPUMEHSIIOT TUTNKU U3 KBapLIEBOro CTekna, XPOMO-HUKeneBoro
cnnaea, NnatuHbl UMM U3 >XAPOMPOYHOI HepkaBetowen cranu. Qopmbl U pasMepbl mueiisi enusiom Ha
rnosIHomMy ceopaHus Hasecku mornnuea. Tuenu 00mkHb! ObiMb MIOCKOOOHHBIMU C NN1a8HbIM, 3aKpyeneHHbIM
nepexodom om OHa K cmeHKam. Onst CKUraHuA yrnei, He NMEIOLWMX Kakux-nmbo 0COBEHHOCTEeN, UCNONb3YIOT
TUINW Cneaylowmx pasMepos: anameTp 25 MM, Beicota He Bonee 20 mm, TonwmHa cteHok 1,5 mMm ans
KBapueBbIX TUrNei unu 0,5 Mm Ans MetTannuMyeckux TUrnen.

Mpu ncnbITaHMKM KOKCa, aHTpauuTa, BbICOKO3OMbHLIX YrNEen U ApYrnx MarnoakTUBHLIX TONMWMB AnA
JOCTVKEHUS MOMHOTHI CXUraHWsA NPUMEHSIOT (PYTEPOBKY BHYTPEHHEN MOBEepXHOCTU Turns. C 9TON Uenbio B
TMrenb nNOMeLlalT AWCK u3 0e330MbHOr0 Keapueeoro BOMOkHa (6.3.3) wru cnoli npokaneHHo2o
80J10KHUCMO20 acbecma (6.3.4). Macca aucka unu acéecma He BXOAST B Maccy npodbl.

Mpu uCnbITAHUM BbLICOKO3ONbHBLIX YIMEel ANA YMEHbLUEHWS OLWMOKA OT HEMONHOTbl CropaHus
pPEeKOMEHAYETCA MCMNONbL30BaTh HErnyOOKMii Nerkuin TUrenb U3 XPOMO-HUKENeBon dponbrn TonwmHomn 0,25
MM.

Mpu ucnbITaHUM KOKCa MOXET ObITb MCMONb30BaH arbTePHATMBHBIA CNOCOO (DYTEPOBKM XPOMO-
HWKENEeBOro TUIMS, NPWU KOTOPOM TUreflb U3HYTPU NOKPbIBAKT NacTol W3 NMaBAEHOro anioMOCUNUKATHOrO
uemeHnTa (6.3.1). Mocne cywku npu 50 — 60 °C u3BLITOK LEMEHTA CYMLLAIOT Tak, 4YToObl obpasosancs
POBHbII CHOV TOMWMHOW npumepHo 1,5 mMM. 3ateM Turenb npokanusaloT npu Temnepartype 1000 °C B
TeyeHue 2 v. Mepea ucnonb3osaHWeM Ha AHO PyTEpPOBAHHOIO TUMMSA NOMELLAIOT OKCcuA aniomMuHua (6.3.2) B
konudectee 0,3 r, KOTOPbIN YMOTHAKOT C MOMOLLBIO METAINTMYECKOIO CTEPXKHA C NNOCKUM KOHLIOM.

Onsa oxMraHna 6€H30MHON KUCNOTbI NOAXOAUT MO0 U3 TUINEW, NpeaHa3HAUYEeHHbIX AN CKUraHus
yrnei. OgHako, ecrnu B TaKOM TUIME MOCMNe UCMbITaHUs OOHAPYKMBAIOT CaXy, TO MCMbITAHME MPOBOASAT B
NerkoMm M HerrmyOOKOM Turne U3 MnaTtuHbl UMM XPOMO-HUKENEBOW (homnbru CO CneayloluMu pasMmepamu:
avameTtp 15 mm, rnybuHa 7 Mmm, TOnNLMHA cteHku 0,25 mMm.

7.4 Cuctema nogaym U HanostHeHUst 60MGbI KUCNIOPOAOM

Cucrema 3anonHsieT 60m0y kucnopogom Ao aasnenua 3 MMa u COCTOUT U3 CneayloLMX YacTel:

- perynatop AaBneHus AN KOHTPONSA 3a HanofHeHueM 60mMbbl KUCNOPOAOM;

- manomeTp (0 — 5 MIMa) ana namepenun aasnexHna B 6ombe ¢ norpewHocTbio 0,05 MMa;

- NpeJoxpaHUTenbHbIN KNanaH unu AuMck-npepbiBaTens, cpabarbiBaowmi npy aaesnedun 3,5 MMa,
YCTaHOBMEHHbI HAa NOABOAALIEN KUCMOPOA NIMHUM ANA NPeAoTBpaLLeHusl nepenoniHeHns 60MObI.

7.5 Taiimep, yCTAHOBMEHHbIN B yA0OHOM MECTe U NOKA3bIBAIOLLMIA MUHYTbI U CEKYHADI.

7.6 Becbl aHanuTuuyeckme nabopatopHole no [OCT 24104 ¢ npegenom [onyckaemou
norpeLuHocTu + 0,1 Mr AnA B3BeLUMBAHUS NPO0, 3ananbHON NPOBONOKU U T. A.

Ecnu macca npobbl meHee 0,5 r, pekoMeHAYeTCA UCNOMb30BaTb BECHI C NPeAenoM A0nyckaemom
norpewHocTH + 0,01 mr.

7.7 Becbl AN B3BELUMBAHWUSA BOAbl B KanopUMETPUYECKOM COCyAe C NpeaenoMm AonycKaemown
norpewwHoctn £ 0,5 rno FOCT 24104.

7.8 pecc nabopamopHbil py4HOU ¢ duamempom Mampuubi 0koso 15 mm.

7.9 Cuta na6opatopHble 70 [OCT 6613 ¢ HOMEPOM CemKu 6bICOKOU MOYHOCMU U320MOoerneHUs
02, 025 unu 028.

7.10 TepmocTtar (NOCTAaBNAETCA OTAENbHO OT KanopumeTpa) Ans  XpaHEHUst  BOfbl.
AncTunnuposaHHyio Boay (6.4.7) ANs HaMOSIHEHMA KanopuUMETPUYECKOrO COCyAa NOAroTaBNUBAIOT nepej
KaXgblM UCMbITAHWEM, YCTaHABNNBAA 3aJaHHY0 TEMMNepaTypy C NOrpeLLHoOCTLIO He Bonee + 0,3 K (cm. 9.4).

8 MNpurotoBneHue NpoGbI

Om6op u npuzomosnexue npobbi no FOCT 10742, FTOCT 23083 unu TOCT 11303.

Mpoba TBepagoro TonNnMMBa ANA ONpeaeneHWs TEnnoTbl CropaHus NpeAcTaBnseT coGon
aHanuTUyeckyto npody, N3MENbYEHHYIO A0 MakCUManbHOro pasmepa 4actuy 272 mkm (cemka 02 no 7.9).
lpoby mopeba u 6uomonnuea Ons onpedenieHuss Menombi C2opaHus usmeribyarom 00 MaKcuMarnbHO20
pasmepa yacmuu, 280 mkm (cemka 028 no 7.9), a npoby kokca — 00 250 mkm (cemka 025 o 7.9).

AHanutuyeckas npoba A[OMKHA HaxoAMTbCA B BO3AYLUHO-CYXOM COCTOSIHUM, ANA 4ero ee
packnajbiBatoT TOHKUM CMOEM U BbIAEPXKUBAIOT HA BO3QYyXe NPW KOMHATHOI TemnepaType B
TeYeHWe MUHMMANbHOTO BPEMEHM, HEeOoOXoAMMOro Ans AOCTUMXKEHUS PABHOBECUS MEXIY BIaXXHOCTbIO
TOMnMBa U aTmocdepsl nabopaTtopuu.

Mepen B3aTMem Hasecku npoly TWATENLHO NEpPemMeELUMBAOT HE MeHee 1 MUWH, NPeanoYTUTENLHO
MEeXaHU4YECKNM CrocoBom.
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OnHOBPEMEHHO CO B3ATUEM HABECKWU ANS OnpeaeneHusa TENNOTbl CropaHus 0TOMPAIOT HAaBECKU ANA
onpeaeneHnss cogepxaHnua aHanutuydeckon snaru o FOCT ISO 687, NOCT ISO 5068-2, FOCT ISO 11722
unu FOCT 11305, a makxe Ons onpedenerus 3oneHocmu no FOCT ISO 1171 unu FOCT 11306.

9 MoAroToBKa K UCMbITAHUAM

9.1 OOwume nonoxeHun

KanopumeTtpuyeckue uCnbiTaHUs cneayeTt NpoBOAUTL B OTAENbHOM NOMELLEHUU, 3aLUMLLEHHOM OT
NPAMOro AEWCTBUSI COMHEYHbIX nyveil. B nomeweHun He [O0MKHO OblTb YCTAHOBOK, WHTEHCUBHO
U3nyvalwmx TEenno 1 COo3AalWUX CUMbHbLIM NOTOK BO3ayxa. M3aMmeHeHue TemnepaTypbl OKPYXaloLlero
BO34yXa 3a Bpemsl paboThl KanopumeTpa He A0MmMKHO GbiTb Gonee 1 °C B TeueHue 30 MuH.

KanopumeTpuyeckue MCNbITaHUA TONSMB NPOBOAAT Ha npubope, aAna KOTOPOro npeaBa-puUTenbHO
oNpeaensitoT dHEepPreTUYecKuin 3JKBMBanNEeHT. OnpeaeneHne 3HEepPreTUHecKoro 3KBUBA-NEHTA KanopuMmeTpa
TOXOECTBEHHO rpagyupoBke npubopa (cm. 3.8). Metoauka onpeaeneHus u opmynbl Ans pacyeta
9HEepPreTU4YECKOro 9dKBMBaneHTa aauabaTuy4eckoro u u3onepubonuYeckoro KanopuMeTpoB NpUBEAEHbI B
npunoxxeHun A. MNMoBTOpHasa rpaayMpoBka npubopa npoBOAUTCA HE NO3aHee, YeM vepes 3 Mec. unm nocne
pPEMOHTa KanopumeTpa unm 0omobl.

Bce noarotoBuTenbHbIE Onepauuun, NOAKMAIOYEHUSA WU PErynMPOBKM BbINOSHAIOT B COOTBETCTBUM C
WHCTPYKUMEW no akcnmyatauum npubopa. ExeaHeBHO AnA npuBeaeHus kanopumetrpa B crabunbHoe
paGoyee coctoAHue oxuraloT 1 — 2 HaBeCkU He 3TarloOHHOW GEeH30WHOW KUCNOTbl unu yrns. MNony4YeHHble
pe3ynbTaThl 0TOPaCLIBAIOT.

Ons npoBepku rpagyMpoBKU KanopumeTpa NpoBOAAT KOHTPOMNbHLIE UCMBITAHUSA, CKUraa 3TaNOHHYIO
GeH30MMHYI0 KMcnoTy B pabovem pexume (A.9.1).

PekomeHayeTca nepuoaMdeckn NpoBEpATb NPaBMIILHOCTB MONYYAIOWMXCA pe3ynbTaToB, Okuras
3TarnoHHy OEH30IHYI0 KUCNOTY UMK CTaHAAPTHbIN o6pasel yrns (kokca) B pabouem pexume.

9.2 NMoagroToBka NpoobI

9.2.1 Macca HaBecku TOMMAMBA, MNPUrOTOBSIEHHOrO B COOTBETCTBMM C pasaenom 8, AO0MKHA
coctaenate 0,8 — 1,5 r B 3aBMCUMOCTU OT OXMAAEMON BENWUYUHLI TENMOTLI CropaHuA. Haseckn maccomn
6onee 1 r MCNOMNb3YIOT NPU UCMILITAHUM TONAUB C HU3KON TENSOTON CropaHus.

Ecnu npu yBenuyeHun HaBecku TONNUBA HE yAAeTca AO0CTUYL ONTUMANbLHOrO noAbema
TemMnepaTypbl B KanopumeTpudeckom cocyge (7.2.5) wnu, ecnum He ygaetca AOCTUYb MOSIHOTHI CropaHus
TOonnuea B 60M6611, K HaBecke A00GaBnAIOT B3BELUEHHOE KONMUYECTBO BCrOMoOraternibHoro Bewecrsa (6.7),
CMOCOBCTBYIOLLEro rOPEHUIO, C U3BECTHOW TENMNOTON CropaHusi B YCNOBUSIX UCMbITAHUs. HaBecku TtonnuBa
MW BCMOMOraTenbHOro BeLlecTBa TLUATENbHO MepemeLlmBaloT. Jlyylimm BCnoMoraTesnbHbIM BELLECTBOM
sBnsieTcs OeH3onHasa kucnorta. >Kugkue pobaeku (N-goaekaH, napacmHoBOe Macno) yaobHbl TeM, YTo
pPaBHOMEPHO CMELLUMBAIKOTCS C HABECKOW ToNNMBa 6€3 JONONHUTENBLHOTO NEPEMELLMBAHMS.

Tpebyemoe KONMMYECTBO BCMOMOraTenbHOIO BELLECTBA ONpeAensioT SKCNepuMeHTansLHo, uCxoas u3s
TOro, YTo TennoTa OT €ro ropeHuss AOIMKHA COCTaBNsiTb He Oonee MONoOBMHbI OT OOLLEro Konuyecrsa
BbIAENUBLLENCA TENSOThI, @ TAKKE U3 TOr0, YTO KOMMYECTBO BCMOMOraTenbHOrO BELUECTBA JOIDKHO ObiThb
MUHUMAarbHbLIM A4S CO34aHWUs YCNOBUIA NOMHOIO CropaHua Npoobl.

Mpu BblMUCNEHUM TEnnoTbl CropaHus TOMMUBA B MUCMNbITAHUMU, MPOBEAEHHOM C AobaBneHuem
BCNOMOraTefnbHOro BeLWecTsa, U3 obLero KoNnMYecTBa BbiAEeNUBLLENCA TEMNOTbLI, TOMUMO NPOYUX NONPABOK,
BbIYUTAIOT TENMOTY, BbIAENMUBLLYIOCA NPU CrOPaHMKU BCNOMOraTtensHoro sewecrea (11.3.1).

Ana ynyyweHus oxuraHusi KOKCOB peKOMEHAYIOT YMEHbLLATh MacCy HaBeCkM, 3aBOpaunBartb Npody
B Gymary unu TkaHb u 4o6aBnsTb 1 — 2 kKannu AUCTUNNMPOBAHHON BOAbI K HABECKE MOCIE B3BELLMBAHUS.

9.2.2 TsepAable TOMMMBA CXUralT B Kanopumerpudeckon 6ombe B BMAe nopowka unu B BUAe
6puketa. Tonnmea GpUKeTUPYIOT, €CNU NPU FTOPEHUU B NOPOLLKE HE JOCTUraeTCsl MOMHOIO COXOKEHUS U/Mnu
oGpasyertca caxa.

O6GasaTtencHOMy OpUKETUPOBAHMIO ANsl KanopuMETPUYECKOTrO WCMNbITaHus noanexut OeH3oiHas
Kkucnota.

[ns nonyyexnns Bpuketa HaBecky Tonnuea (CM. pa3aen 8) unu 6eH3olHoN KUcnoThbl (6.5) nomeLaoT
B MaTpuuy py4Horo npecca (7.8). lNpuknaabiBasg 4OCTAaTOYHOE YCUMUE CNpeCcCOBLIBAIOT HABECKY B MIOTHbLIN
OpukeT, nocne vyero OpukeT BbIHUMAIOT U3 npecca. BpukeTbl TONNMBA A0 Hayana WUCMbITAHUS XPaHAT B
6i1oKCe C NPUTEPTOI KpbiLLKOW. BpukeTbl 6EH30MHON KUCNOTHI PEKOMEHAYETCS XPaHUTb B COOTBETCTBUMU C 6.5.
Mepea ucnbiTaHnem GpukeT B3BELLMBAIOT.

MpwumMmeyaHwune— Obsa3atensHOMYy OpPUKETUPOBAHMIO Moanexar Topda, a Takke TBepable
6uotonnuea, npeacrasnsiowme coboi oTxoabl NECHOTO0 U CeNbCKOXO3ANCTBEHHOrO NpoU3BOACTBA (nysra,

" K Takum Tonnueam oTHocATCS YITIN C 30MNbHOCTLIO Bhille 35 %, HU3KOKarnopuhiHble TOMMMBa U KOKCHI.
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onunku, conoma). CxuraHne noaoOHbIX BELUECTB B BUAE MOPOLUKA CONPOBOXAAETCA OOWUNbHLIM
BblAeneHnem caxm. MNpu 3ToM GbICTPO BbIXOAAT M3 CTPOSi NPOKMAAKU B KPbILLIKE KanopumeTpudeckon 6ombbl
U NOPTUTCA BHYTPEHHAS NOBEPXHOCTL BOMBbI.

9.3 MoaroToBka kKanopuMmeTpU4Yecko 60Mo6bI

Mpoueaypbl NOAroTOBKM KanopuMeTpuyeckon 60mMObl U KaNOpPUMETPUHECKOTO COCYaAa K UCNbITAHMIO,
M3MNOXEHHbIEe HWKe, NPUroaHbl Ansi BCEX TUMNOB >XMAKOCTHLIX KanopuMeTpoB (M30TEPMUYECKUX W
aagnabaTnMyeckmx) He3aBMCUMO OT TOrO, MOArOTaBAMBAIOT NpuBOp Ans onpeAeneHUs TENMOTbl CropaHus
TONNUBA UMK AN onpeAeneHns 3HepreTUYecKoro SKkBMBaneHTa kanopumMeTpa (Npunoxexune A).

9.3.1 HaBecky Tonnuea unu OpuKeT NOMELAOT BO B3BELUEHHbIN Turenb (7.3) U B3BELUMBAIOT HA
Becax ¢ npegenom aonyckaemomn norpewwHoctu * 0,1 mr (7.6).

Mpumevyannsa

1 Ha gHO Turnsa nomeLLaloT Crnon NPOKaneHHOro BONIOKHMCTOro acbecra (6.3.4) wnu auck u3
0e330MbHOro0 KBapLEeBOro BONOkHa (6.3.3), KOTOpble NPEeAOXPaHSIiOT TUrenb OT pa3begaHus LUMakom WU
CMOCOOCTBYIOT MOMHOTE CropaHusi HaBeckM, OCOGEHHO MPU UCMbITAHMM BbICOKO30MbHbLIX TONnMB. Macca
acbecra unu aucka He ABNAETCS YacTbi0 MacChl HABECKMU.

2 [pu cxuraHum 6puketa u3 GEH30MHON KUCNOTLI Er0 MOMELLAIOT HA YUCTOE AHO TUMMSA.

3 Ina ynyyweHua cropaHusi HaBeCcku B TUrernb NOMELLAalT BCcnoMoratenbHoe sewecTtso (6.7, 9.2.1)
U B3BELLMBAIOT C MOrpelwHocToio + 0,1 Mr. XKugkue BcnomoraTenbHbie BeLEeCTBa B3BELUMBAIOT B TUINE A0
BHECEHUS HAaBEeCkW Tonnuea, a OeH30KHylo KucnoTy — nocne. CoaepXuMoe TuUrns TLLATerbHO
nepeMeLLnBaT HeBOoMnbLUIMM TOHKMM LUNaTenem, no BO3MOXHOCTM Ge3 motepu maccol. Mpu gobasnexHun
XXMAKOrO BCNOMOraTenbHOro BeLlecTsa acbecTtoBoe BOMOKHO HE UCMONb3YIOT.

Hagecky (Mnu cMecb HaBecku ¢ TBepaoi 406aBKON) BEIPABHUBAIOT U YNMOTHAIOT, Crierka nocTykupas
OHULLEM TUINA NO TBEPAON YNCTON NOBEPXHOCTU.

Turene C HaBeCcKOW MOMELLalT B KONMbLO AepxaTens npoObl, KOTOPbIM SBRSIETCA OAUH U3
3NEKTPOAOB, BMOHTUPOBAHHbIX B KPbILLKY 60MObI (CM. 7.2.1).

9.3.2 OnpenenaoT Maccy NPOBOMNOKU Ans 3axuraHus (6.2.1) n xnonyatobyma)kHon Hutu (6.2.2),
NPUMEHSIEMbIX ANS 3aXuraHus Hasecku unu Gpuketa. Ons aTtoro B3BewmBawtT 10 — 15 oTpeskoe (npu
B3BELUMBAHUWN HUTU MOXHO B3ATb OOMbLUEE KOMMYECTBO OTPE3KOB) TAKOM XKE ANUHBI, KOTOPas UCNONb3yeTcA
npu KarnopumeTpuyeCcKMX UCMLITAHUSX, U BbIYUCISIIOT CPEHIO Maccy OHOTO OTpe3kKa.

9.3.3 TpoBOMNOKY ANA 3aKUraHWA NMOTHO MPUKPENNSIOT K 3MeKTpoAaM BHYTPEHHEN apmartypbl
60oMObI. B pa3Hbix Tunax 6oMb anekTpogamu cnyxar Tpyoka, noasoasaLas KMCcnopoa,

Jepxarenb Ana TANS uAM  TokoBeaywmi WTudpT. Cnocob kpenneHuss ykasaH B WMHCTPYKUMM NO
akcnnyarauum npubopa.

MpoBepsAlT coNpoTUBNEHWE uUenu 3axuraHua 6omOGbl. [na GonbwmHcTBa 60MG conpoTuBneHue
Luenu 3axvraHua He AOMMKHO npesblwarte 5 — 10 OM npu UsMepeHun Mexay BbIXOAamMu INEKTPoAOB Ha
BEPXHEl NOBEPXHOCTU KPbILLIKW UNWU BBOAOM W30NMPOBAHHOIO 3NEKTPOAA U KPbILLKON 60MObI.

CpeHIo 4acTb NPOBOJIOKW BLITAMBAIOT B NeTNI0. [1eTnsa AormkHa NioTHO npuneratb Kk 6pukeTy, a
npv UCMbITaHUM TONMMBA B BMAE NOPOLUKA NETMNI0 HEMHOTO MOrPYXalT B MOPOLUOK. B HEKOTOpbIX TMnax
KanopuMmeTpoB AOCTATOMHO NOMECTUTbL NETIO U3 NPOBONOKM HA HEBOMbLLIOM paccTOAHUW HaZ NPOGoN.

CpedHio J4acmb npoeosioku O11s1 3axueaHusa npu npuzomossieHuu 6pukema u3 Haeecku monusa
MOXHO enpeccoeame 6 6puxkem.

Mpu ncnonb3oBaHWn xnon4aTobymaXKHo HUTU €€ MPUBA3LIBAIOT K MPOBONOKE, HATAHYTOW Mmexay
3NeKTPoAAaMU, U NOTPYXKAIOT B TOMIIMBO.

MpoBonoka ANA 3aXXUraHus He AOJHKHA KacaTbCA TUMNSi, 0COOGEHHO eCcnu TUreNb MeTanUYEeCcknin, Tak
KaK BO3MOXXHO KOPOTKO€E 3aMblKaHUE B LIEMU 3a>KUTaHUsI.

9.3.4 B 60M6y fo6asnsitor (1,0 + 0,1) om® aucTunnuposaHHoii Boapl (6.4.7). Cobupaiot 6omby.

3aKkpbiBalOT BbINYCKHOM KranaH Ha Kpbilike GOMObI, MPUCOEAUHSAIOT K BYCKHOMY KnanaHy cuUctemy
nogauun kucnopoaa (7.4) u meaneHHo HanonHaT 6omby kucnopogom Ao aasnenna (3,0 £ 0,2) MMMa, He
BbITECHAS U3 Hee BO3AyX. 3aKpbIBAIOT BMNYCKHOM KranaH O0mMObl u OTCOEAMHSIOT €e OT CUCTEMbI NoAayu
Kucropoga.

Ona koHTponsA 3a yTeuykoW kucnopoaa u3 6omObl onyckaloT 60mOy B cocya C AOCTaTOYHbLIM
KONWYeCTBOM AUCTUNAUPOBAHHOW BOAbI, Ae BbiaepXusatoT 2 — 10 MUH.

MpumMmeuyaHue— He cnegyer nyraTb Ny3blpbk1 BO34YyXa, BLITECHAEMOrO U3 MECT COeANHEHUs
oTAenbHbIX Yactei 6oMObI, ¢ yTeukoii kucnopoaa. Ecnu obHapykeHa yTeuka Kucnopoaa, BbiHUMaoT 60mM0y
U3 cocyaa C BOAON, OTKPLIBAIOT BbINYCKHOW KnanaH, MeaneHHO BbIMycKaloT kucnopoa, pasbupaiotr 6oM0y u
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3aMEHSI0T YNNOTHUTENbLHY Npoknaaky. Bomby cHoBa coGMpalOT, HaMOMHSIIOT KUCMOPOAOM W MOBTOPSIOT
NPOBEPKY HA rEPMETUYHOCTD.

Mpn oTCYTCTBMM yTeUeKk KMCnopoaa BbiHUMAOT 60MOY M3 cocyaa C BOAOW W TLWATENLHO BbITUPAIOT
€€ Hapy>Hylo NOBEPXHOCTb CYXOi YNCTOI TKaHbIO. Kanopumetpuyeckass 6omba rotoBa Ansi yCTaHOBKM €€ B
KanopuMeTpuyecKuin cocya.

9.4 MNoaroroBKa KarnopuMeTPUUYECKOro cocyaa

B kanopumeTpuueckuin cocyg, (7.2.2) HanuearoT AUCTUNNIMPOBAHHYIO Boay (6.4.7). KOnu4yecTBo BOabI
(macca unm o06bemM) AOMKHO OblTb AOCTATOYHLIM ANS TOrO, YTOObI MNONHOCTLIO MOKPLITH MNOTPYXaemylo B
cocyn 6omOy, U OAMHAKOBbLIM MPU BCEX WUCMbITAHWUSAX M NPWU ONPedEeNneHMU SHEPreTUYEecKoro SKBUBamneHTa
kanopumeTpa. PasHuua mexgay Maccoi Bogbl B OTAENbHbIX UCTILITAHUAX HE A0MkHa npeBbiwats 0,5 r. Boay
B3BELUMBAIOT Ha Becax C npegenomM gonyckaemon norpewHoctn = 0,5 r (7.7). MNocrosHHas mMacca BOAbl
MOXeET ObITb 3aMEHEHA NOCTOSAHHLIM 06 BEMOM BOABI.

MMoaroToBKa KanopUMETPUYECKOrO COCyAa K UCMbITAHUSIM MOXET NPOMCX0AMTb ABYMS cnocobamu B
3aBUCHMOCTM OT TOTO, KaK MPOM3BOAATCA U3MEPEHUSI U pacyeThl AN KanopuMETPUYECKON CUCTEMBI:

- ecnu pac4yeTbl NPOU3BOAAT HA OCHOBE «MOCTOSHHOW MAacChl BOAbI» B COCyAe, TO CHadana
HanuBaloT B COCYA HE0OX0ANMOE KONUYECTBO BOAbI, B3BELUMBAIOT €0, a 3aTEM MNOrpyXatoT B Hero 6omoy;

- €cnu pacyeTbl NPOM3BOAAT HA OCHOBE «MOJTHOM MACChl» KanopUMEeTPUYECKOro cocyaa, To cHavana
HanuWBalT B cocya HeobxoaMMOe KONMMYECTBO BOAbI, NOTPyxaioT B Hero 6omBy, a saTeM B3BELUMBAIOT COCYA
BMEeCTe C BOAON U cobpaHHoi Gomboi. ObLas macca kanopuMeTpu4eckoro cocyaa ¢ Bogon u 6omboin B
cbope gomkHa GbITb OAUMHAKOBOW BO BCEX UCTILITAHUSAX M OTNM4YaThCA He Gonee, yem Ha 0,5 T.

MpumMmedyaHue—«lonHaa maccay KanopuMeTpu4eckoro cocyna He SIBNAETCS MOCTOSIHHOM
BENWYMHON [ANA AAHHOrO COCyAa U AaHHoi 6oMObl BCNIeACTBUE pa3HUUblI B Macce TUIMS C HABECKOM Ans
pa3sHbIX UCNbITAHWUN.

[ns HeKoTOpbIX KAarNoOPMMETPOB TemnepaTtypa BOAbl ANSA HAMNOMHEHUA KanopuMETPUYECKoro cocyaa
He sABnseTcA (UKCUPOBAHHOM BenMuuUMHOW. [ns  ApyrMx HayanbHas Temnepatypa BOAbl B
KanopuMeTpUYECKOM COCyAe yka3aHa B WMHCTPYKUMM MO 3KCnnyatauuu M JOMKHA noaaepkuBatbCs C
npegenomM gonyckaemon norpewHoctu + 0,3 K. B aToM cnyyae AUCTUNNMPOBAHHYIO BOAY AMS HAMOMHEHUA
KanopuMeTPUYECKOro CoCyaa XpaHAT B oTAenbHOM TepmocTtaTe (7.10).

B HacTosiLeM cTaHaapTe NpuBEAEHBI PACHETHI TONBbKO HA OCHOBE « MOCTOAHHOW MAacChbl BOAbI» B
KanopuMeTpUYECKOM CoCyae.

KanopumeTtpuyeckun cocya ¢ BOAOW YCTaHABNMBAIOT B TEPMOCTaT, a 3aTeM MOrpyxawT B COcyA
O6oMOy B cbope. BHelHAs NOBEPXHOCTb KarioOpUMETPUYECKOrO COCyAa MpM 3TOM AOIDKHA ObiTb Cyxoii M
YMCTOMN.

B kanopumeTpuyecknii cocya NorpyxaioT YyCTPONCTBO ANA U3MEPEHus Temnepartypbl Boabl (7.2.5) n
Mewanky (7.2.3).

K knemmam, BbIBEAEHHbIM OT 9MEKTPOAOB HAa BEPXHIOW MNOBEPXHOCTb KPbILKM ©O0OMObI,
NPUCOeAUHAIOT NPOBOAA LENU 3aXUraHus. YAOCTOBEPAIOTCSH, YTO HET NPEenAaTCTBUI BPALLEHUIO MELLIATKM,
KOTOpas nomeLaeTca pagom ¢ 6oMGoi.

10 KanopumeTtpuueckas npoueaypa

10.1 OGuwme nonoxeHus

Onpegenexnne BbICWEN TENNOTbl CrOPaHWUA TOMNMBA METOAOM CXWUraHUsi B KanopuUMETpUYEeCKOW
6omMOBe CoCTOUT U3 ABYX OTAENbHLIX Npoueayp:

- CXKMraHume CTaHAapTHOro BewecTBa (STanoHHON OEH30MHOW KUCMOThl) Ans  onpeaeneHus
JHEPreTMYecKoro 9KBMBAareHTa kanopumMeTpa (PexuM rpagynpoBku) (MPUoXeEHue A);

- CKUraHue HaBeckn Tonnuea (Pabounii pexxum).

O6a onpeaeneHnsa AOMKHbI NPOBOAUTLCA B OJAWHAKOBBIX, YCTAHOBIEHHbIX HACTOSALLMM CTaHAapTOM
yCroBusX, Ha OOHOW M TON >e annapaTtype, ¢ OAMHAKOBLIMU PEeakTUBaMM U MaTtepuanamu. BeinonHeHnue
3TOro TPebGOBAHUS MO3BONSET UCKMIOYUTL CUCTEMATMYECKUe OLUMOKM, CBSI3AHHbIE C HEKOHTPONUpyeMmbIMU
noTepsiMM TeMnna B KanoOPUMETPUYECKOW CUCTEME, KOTOpbleé He MOryT ObiTb YYTE€Hbl B BEMNUYUHE
MCNPAaBMEHHOro NoALEMA TEMMEPATYPbI.

CyLUHOCTb KanopumMeTpuyeckol npoueaypbl COCTOMT B KOJIMYECTBEHHOW OLEHKE W3MEHEeHUs
Temnepatypbl BOAbl B KaropMMeTpuyeckoM cocyae (nogbema TemnepaTtypbl), KOTOPOE MNPOUCXOAUT
UCKIIOYNTENBHO B pe3ynbTaTe peakuuu CropaHus HaBecCku B Kanopumetpuyeckon 6ombe B aTmocdepe
CXKaToro Kucriopoaa.

Ona aauabaTtuyeckux KanopumMeTpoB WU3MEHEHME TeMnepaTypbl BOAbl B  KanOpPUMETPUYECKOM
cocyae COOTBETCTBYET M3MepeHHOMy (Habniogaemomy) noabemy TeMnepaTtypbl, MPpUYEM 3a HayanbHYyIo
Temnepartypy BOAbl MPUHUMAIOT TEMNEPATYPY B MOMEHT 3aXUraHusa Npodkl, a 3a KOHEYHYI0 — TeMnepaTtypy
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B MOMEHT, KOrja OHa BbIPABHMBAETCH BO BCEW CUCTEME, M CKOPOCTb M3MEHEHUs TeMnepaTypbl B COCyae
craHosuTcs He 6onee 0,001 K/MuH.

B wn3onepubonuyeckux kanopuMerpax M3MEHeHWe Temnepartypbl BOAbl B KanopuMETPUU-YECKOM
cocyAe, NPOUCXOAsLLee B pesynbraTte CkuraHus npobel B OomGe, Henb3s OLEHMBaTb MO W3MEePEeHHOMY
noabLeMY TEMNEpaTypbl, TaK Kak OAHOBPEMEHHO C HarpeBoM BOAbl B KanopUMETPUYECKOM COCyAe 3a CYET
Tenna oOT cropeswen npoGbl NPOUCXOAUT TENnooOMEH Mexay COCYAOM W  OKpYXalowen cpeaon
(tepmoctatom). lMostomy npu pabote Ha u30nepubONMYUECKUX KanmopumeTpax ANA pacyeta TensoThbl
cropaHus npobbl MCMOMb3YIOT UCMPABMEHHLIA MOABEM TEMMEepaTypbl — BENUYUHY, MONYYEHHYIO NyTeMm
BBEJEHUSI MOMPaBKM Ha TennooOMeEH B M3MEPEHHYK BENMUMHY nogbema Temnepatypbl. OnpeaeneHue
Takon Nonpaeku SIBNSIETCH BAXHOW YacCTblO KAanopUMETPUYECKOrO OnbITa.

10.2 30TEPMUYECKUIA PEXKUM

10.2.1 OOwKe NONOXeHUsA

Mpu un3oTepMu4eckoM pexume Temneparypa BOAbl B TEPMOCTATE KanopumeTpa B TeYeHue
UCMbITAHUA NOAAEPXKUBAETCH NOCTOAHHON C NOMOLLbIO aKTUBHOTO YMPaBEHUs.

TennoobMeH Mexay KanopuMmeTpuyeckuMm COCyAOM W TEPMOCTATOM NPOUCXOAUT 4vepes obime
rpaHuubl. YTobbl OLEHUTb PaKTUYECKUI TENNOOOMEH CneayeT yYUTbIBaTb, YTO NOTOK TEMNa Mexay cocyaoM
M TEPMOCTaTOM MPSIMO NPOMOPLMOHASIEH ASKCTBYIOLLEN pasHuue TemnepaTtyp (TennoBoMy Hanopy) mexay
HUMM ANA JOCTATOYHO OOMbLUOrO AMana3oHa TEMnoBOro Hanopa. XopoLlas KanopumMeTpuyeckas npakTuka
COCTOMT B TOM, YTOObI B KOHL|E OMbITa TEMNepaTypa B TEPMOCTATE U KOHEYHAs TeMnepaTypa B cocyae Obinu
6nn3aku.

Bo3moXHbI iBa BapuaHTa TeMNEpPaTypHOro npodunsa KanopumeTpU4EeCcKoro UCNbITAHUA:

- TemnepaTypa B TEPMOCTATE HECKOJIbKO HUXE, YEM KOHEYHas Temnepatypa B KanopuMeTpu4eckomM
cocyae (PUCYHOK 2);

- Temnepartypa B TEPMOCTATE HECKOJIbKO BbILLE, YEM KOHEYHAA TeMnepaTtypa B KanopuMeTpu4eckom
cocyae (PMCyHok 3).

Mpn pacyeTe wucnpaBneHHOro noagbemMa TemnepaTypbl B Kanopumetrpudeckom cocyae (11.2)
YYUTLIBAIOT COOTHOLLEHWE Temnepartyp B TEpMOCTaTe U COCyAe: B NePBOM BapuaHTe (PUCYHOK 2) nonpasky
Ha TennoobMeH Mexay KanopuMeTpu4eckuM COCyAoM M TepMocTaTom (OKpyxatoLlein cpeaon) npubasnsioTt
K M3MEPEHHON Pa3HOCTW TeMNepPaTyp B COCYAE, a BO BTOPOM (PUCYHOK 3) — MONpPAaBKY BbIMUTAIOT.

B coBpemeHHbIX aBToMaTu4eckux n3onepubonuyeckux kanopumeTpax onTMManbLHOe COOTHOLLEHUE
TeMmnepartyp B TEpMOCTaTe U KanopuMeTPUUYECKOM COCyZle 3anoXeHo B nporpammy npubopa (cMm. 11.1).

10.2.2 KanopumeTpU4YeCKUIA ONbIT

KanopumeTtpu4yeckuit onbIT HAYMHAIOT NOCKE TOro, Kak NPOMCX0AUT BbipaBHUBAHME TeMNepaTyp BCex
yacTeil kanopumeTpa, T. €. Koraa CKOpoCTb U3MEHEHUSI TEMNEPATYPbI B KANOPUMETPUYECKOM COCyae CTaHeT
MeHbLe 0,001 K/MuH.

KanopumeTtpuyeckuin onbiT B npubope € U30TEPMUYECKUM TEPMOCTATOM pasfensaeTcs Ha Tpu
nepuoga:

- HavanbHbli — nNpPeawWwecTBYET OKATAHUIO HABECKM W CRAYXMUT Ans ydveta TennoobmeHa
KanopuMeTpUYecKol CUCTEMBI C OKpY>KaloLLel cpeoli B YCIOBUSIX HaYanbHOW TeMMNepaTypsbl ONnbITa;

- rMaBHbI — CrOpaHMe HaBeCku U COMYTCTBYIOLUMX BELLECTB, Nepeaada BbiAENUBLLUENCA TENNOTbLI
KanopuMeTpU4ecKon CUCTEME M BbiPaBHMBAHME TEMNEPATYPLI BCEX YaCTEN KANOPUMETPA;

- KOHEYHbIN — Cny>wuT ANA yyeTa TennoobmeHa KanopuMeTpudeckol CUCTEMbI C OKpyXatoLuewn
Cpeaoii B yCNOBUAX KOHEYHOM TeMNepaTypbl ONbITa.

CKOpOCTb U3MEHEHWA TemnepaTtypbl B Ha4yanbHOM W KOHEYHOM nepuoaax Xapakrepusyer
WHTEHCUBHOCTb U HanpaBneHHOCTL TennoobMeHa B cUCTEME.

10.2.2.1 HavyanbHbIW nepuog

Bkrtoyalor mewwanky, kotopas AorbkHa paboTaTtb C MOCTOSIHHOM CKOPOCTbIO B TEYEHWE BCEro
ucnelTaHua. [ns BeIPABHMBAHWA TeMmnepaTypbl BCEX YacTen kanopumeTpa Heobxoaumo nepeMelumBaThb
BOAY B cocyae He meHee 10 MUH.

14



FOCT 147-2013

O603HaueHns: 1— HavasnbHbIA Nepuoj; 2 — rnaBHbIA Nepuof; 3 — KOHeuHbIli nepuod; 4 — 3axuravue
npo6bl; t0— HavanbHasa TemMnepaTypa F/1laBHOTO Nepuoga; th— KoHeuyHas TemnepaTypa r/1laBHOro
nepuoga;
tmegdM— TemnepaTypa TepmocTarta

PucyHok 2 — Mpodusib M3MeHeHUs TeMnepaTtypbl BoAbl B KATOPUMETPUYECKOM COCYAe
n3onepn6oNMUYECKOro KasiopuMeTpa npu Temneparype TepMmocTaTa HUXe KOHeuyHol TemnepaTypsl B
Ka/nopMMeTPUYECKOM cocyfe

O603HaueHns: 1— HavanbHbIA Nepuoj; 2 — rnaBHbI Nepuof; 3 — KOHeuHblli nepuod; 4 — 3axuravue
npo6bl; t0— HavanbHasa TeMnepaTtypa F/1laBHOTO Nepuoga; th— KoOHeuyHas TemnepaTypa r/1laBHOro
nepvoga; tngV— TemnepaTypa TepmocTarta

PucyHok 3 — Mpodunb n3meHeHus TemnepaTypbl BOAbl B KAIOPMMETPUYECKOM cOCy/e
n3onepmboMyYeckoro KkasopumeTpa npu TemnepaTtype TepmocTara Bbille KOHEYHOW TemnepaTtypbl B
KanopumeTpuyeckom cocypge
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HavanbsHbIl nepuoa HauyMHaeTcs, Kak TOMbKO AOCTUraeTcs yCTOWYMBOE COCTOSHUE CUCTEMBI, MpU
KOTOPOM CKOPOCTb W3MEHEHWS TeMnepaTtypbl B KanoOpUMETPUYECKOM COCyJe CTaHOBUTCH MOCTOSHHOW.
CpenHee OTKMOHEHUE CKOPOCTW W3MEHEeHUs TemnepaTtypbl He AomkHO npesbiwath 0,001  K/MuH.
MpoaomKMTENBHOCTL HaYanbHOro nepuoaa cocrasnseT 5 muH (6 3amepoB Temnepatypbl). [ocnegHee
3HayYeHWe TemnepaTypbl Ha4yanbHOro nepuofa SIBNAETCS UCXOAHOW TemnepaTypoi FMaBHOrO nepuoga.
JaHHble 3anucbiBaloT B pabounii >xypHarn.

B KoHuUe HauanbHOro nepuoja, Korga ycraHOBMeHa UCXOAHasi Temnepartypa rfmaBHOro nepuoaa,
BKIOYaIOT 3axumraHne. OBbIMHO, TOK aBTOMATUYECKU MPepbIBAeTCs, T. K. 3ananbHasi NpoOBOMOKA HauYUHaET
ropeTb MW NNaBMTbCA. DNEKTPUYECKas SHeprus, Heobxoanmas Ans 3aXuraHusi, HaCTONbKO Mana, YTo ee He
YUYUTLIBAIOT B AasIbHERLINX pacyeTax.

10.2.2.2 MmaBHbIW Nepuog,

MepBbIli OTCYET TemnepaTypbl B rflaBHOM nepuoae npoBoaaT yepes 30 ¢ nocne nocnegHero
oTcyeTa B HayarnbHOM nepuoge. [MpoaorpkaloT CHUMAaThL NnokasaHus TepmomeTpa yepes kaxaboie 30 ¢. B
TEYEHWe MepBbIX HECKONMbKMX MUHYT [MaBHOroO nepuoja, Korga Temnepatypa noBbiwaeTcs ObiCTpo,
nokasaHus CHUMAalT C norpewHoctbio 40 0,02 K. Bo306HOBNAIOT CHUMAaTb MOKa3aHus TepmomeTpa ¢
norpewHocTbio 0,001 K, KaKk TOMbKO 9TO CTAHET BO3MOXHbIM, HO HE MO3AHee, Yem 4epe3 5 MUH nocne
Hayana rmaBHOro nepuoza.

maBHbIi  MEepuoj  CYMTAKOT  3@KOHYEHHbBIM C  HACTYNSIEeHWEM PaBHOMEPHOTO  WU3MEHEHUA
Temnepartypbl. [pu 3aTpygHEHUsIX C onpeAerieHMeM KOHLA rMaBHOro nepuoaa NosyMUHYTHLIE MPOMEXYTKM,
KOTOPbI€ BbI3bIBAIOT COMHEHWE B PABHOMEPHOCTU U3MEHEHUS TEMNEPATYPbl, OTHOCAT K rMaBHOMY Nepuoay,
yBEMU4YMBas €ro NPOAOCIMKUTENBHOCTb HA 1—2 MONYMUHYTHbIX NPOMEXYTKA.

10.2.2.3 KoHeuHbI# nepuon

KoHeuHbIl nepuoa HayvuHaeTcs, Korga MPOUMCXOAMT BbIPABHMBAHWE TeMnepaTypbl BCEX 4vacTen
KanopumeTpa nocne oxuraHus npobbl, T. €. KOraa KanopumeTpuyeckas CUCTEMa [OCTUraeT HOBOro
YCTOWYUBOTO COCTOSIHUSA B OTHOLLEHUWN CKOPOCTI M3MEHEHUSA TEMNepaTyphbl.

MocnegHun oTcveT TEMNEpaTypsl rMaBHOrO NEPMOAA ABMAETCA HavanbHbIM OTCHETOM KOHEYHOro
nepuoaa, B KoTopoM cHuMatoT 10-14 nokasanui ¢ uitepsanom 30 c. Takaa NPOAOIHKUTENBHOCTb KOHEYHOIO
nepuoga (5-7 MWH) JOCTaTOYHA, YTOObI YCTAHOBUTbL KOHEYHYIO CKOPOCTb M3MEHEHUS TemnepaTtypbl U no
3TUM pesdynbTatam paccyutaTb NonpaBky Ha TennoobmeH (cM. 11.2).

10.3 AgnaGaTuyeckuin pexum

10.3.1 O6wWwue nonoxeHus

Mpu agnabaTtnyeckom pexxmume KanopuMeTpU4ECKoro UCTbITaHUA TEOPETUYECKU TENNOOBMEH Mexay
KanopumeTpuyeckum COCyAOM M TEpMOCTaTOM He npoucxoaut. Ha npakruke aguabatuyeckue ycnosusi
OOCTUralTCA C TPYAOM, 0COGEHHO npu ObICTPOM NOBLILLEHUU TEMMNEPATYPbl Cpa3y Nocre CKUraHusi nNpPoobl.
Moatomy 0co6Goe BHMMaHue oOpalualoT Ha ynpaBneHue agmabaTtMyeckuM NpoLECCOM B TeYEHUEe nepBoi
NOJIOBWHBI FMABHOrO NEpUoAA.

HekoTopoe oTcTaBaHue Temnepartypbli B TepmocTate OT Temneparypbl B Kanopu-MeTpU4eckoM
cocye 3aBWCUT OT KOHCTPYKLMM TepMmocTata M CUCTEeMbl HarpeBa BOAbl B HEM, a Takke OT crocoba
perynupoBkn U ynpasnenna npudopom. Kpome Ttoro, aAns aauabartuyeckoro kanopumeTpa BaxkHO ObiCcTpoe
BbipaBHUBaHWE TemnepaTtypbl B KanopuMETPUYECKOM COCyAe M B TepMOCTare, MOSTOMY AOIDKHbI ObITh
npegycmoTpeHbl acddekTuBHaa pabora Mewsankv B COCyA€e W AOMNONHUTENbHOE NMepemeluMBaHue BOAbl B
TepMmocrare.

Mpu HopManbHol pabote agmabaTMieckoro kanopuMeTpa fnocne OKOHYaHMS UCMLITAHUSI KOHEYHAs
TemnepaTtypa B COCyAe NpPOAOImKaeT M3MEHAATbCA CO CKOPOCTbIO B npeaenax 0,001 K/muH. B
COOTBETCTBUM C ITUM NpPEACTaBNEHUE O TOM, YTO B CUCTEME JOCTUraeTCHA «MOCTOSAHHAA Temnepartypay,
HETOYHO M AOIMKHO ObITb 3aMEHEHO Ha MOHATUE O AOCTUXKEHUU KMOCTOSHHOTO U3MEHEHUA TEMNEPATYpPbI» B
cucreme. Noa 3TUM BbipaXXeHMEM NOHUMAETCS CKOPOCTb U3MEHEHUA TeMmnepaTtypsbl B npegenax 0,001 K/muH
AN Tpex nocneaoBaTenbHbIX MUHYTHBLIX MHTEPBATOB.

CpeactBa ynpaBneHuss npubopom Ans AOCTWKEeHUs aauabaruyeckux ycnoBuh AOMKHbI ObiTb
OTPerynmpoBaHbl, kak NPeANUCAHO UHCTPYKLUEN NO JKCTIyaTaLum.

10.3.2 KanopuMeTpuueCcKuii onbIT

Cob6upaiotr u BknovaloT aguabatuyeckuii kanopumetp. Bogy B kanopumeTrpuyeckoMm cocyae u
TepMocTaTte NnepemeLunBaloT C TakoW MOCTOSIHHOM CKOPOCTLIO, YTOObI NMPOAOIMKUTENBHOCTL BblIPABHUBAHUA
Temnepatypbl B cucteMe He npesbilwiana 10 muH. OpHOBpeMeHHO paboTaloT cpeacTsa ynpaBneHuA
aaunabaTuyeckuMm nNpoueccom, B pesynbTarte Yero Temneparypa BoAbl B COCyAe U TEPMOCTaTe CTAHOBUTCA
NPMMEpPHO OAMHAKOBOW W, Takum 0Opa3oMm, [AOCTUraeTCs HayanbHOEe YCTOWYUBOE COCTOSHME
KanopumMeTpu4ecKon CUCTEMBI.

Mocne 3T0ro aenaioT naysy Ha HECKONbKO MUHYT Nnepej HayaroM CHATUS NOKa3aHWin TePMOMETpPa B
KanopumeTpu4eckom cocyae. 3atem CHUMAIOT TPU MOKa3aHMA TEPMOMETPA C UHTEpBanoMm 1 MUH U, ecnu
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3TU nokKasaHusi oTnuyarTca He Gonee yeMm Ha 0,001 K, HauuHawoT onpeaeneHue. CHUMaIKOT nokasaHue
TEpPMOMETpPa B MOMEHT 3axuraHusa npobbl (HavanbHaga Temneparypa).

MpoaomKUTENEHOCTL  FMABHOMO nepuoda [Ans  Kaxaoro agumabaTtuveckoro Karnopumerpa ¢
COOTBETCTBYHOLLEN BomBoii ycTaHaBnMBaloT NpeaBapuTensLHO, ELle 40 NPoBedeHUs rpagyMpoBKu npubopa.
Onsa 9TOro NpPoOBOASAT CEPUI0 COMOKEHWMI GEH30MHOM KMCNOThl B TEX XK€ YCINOBUAX, B KOTOPbLIX 3aTeM ByayT
NpPoOBOAUTL rPaayvMpoBKy. HalieHHoe 3HauYeHne NpoAomMKUTENBHOCTM IMAaBHOrO nepuoga (MUH) UCNONb3YIOT
npu onpeaeneHun SHepPreTUYEeckoro akeupaneHta kanopumetpa (A.7.1) M npu AanbHEALWMUX UCMLITAHUAX
TONMMB.

Mo OKOHYaHWM rMaBHOIO Mepuoga U3MEPSIIOT KOHEYHYK TEMMEepaTypy C MOrpellHOCTbi0 He Gonee
0,001 K. Ecrnm cucrtema ynpaBneHus agumabaTudeckoro kanopuMmeTpa OTperynmpoBaHa, CKOpOCTb
U3MEHEHUSA KOHEYHOM TemnepaTypbl B KarnopuMMeTpUYecKOM COCyfe CTpeMuTcs K Hyno. Habniogaembii
noabEM TEMNEPATYpPbl B CUCTEME PaABEH PA3HOCTU KOHEYHOW M HauyanbHON TeMneparyp.

Mo OKOHYaHWKM oMbiTa AEnaloT elwe 2—-3 3amepa TemnepaTypsbl, YToObl y6eauTbCsl, YTO CKOPOCTL €€
U3MeHeHus1 coctasnsaeT He 6onee 0,001 K/MuH. CKOPOCTb M3MEHEHUS TEMMEPATYPbl MO OKOHYAHUW OMbITa
0,001 K/mMuH npu npoaomKUTENbHOCTM rnasHoro nepuoga 10 MWH MOXET npuBecTu k owubke B
onpeaeneHuyn nogbema TemnepaTypbl, paBHoW npubnuautensHo 0,01 K. B atom cnyvae npu 3HayeHuu
3HEpPreTU4YecKoro akeueaneHta kanopumerpa okono 10 kK owmbka onpegeneHus TENNOTbl CropaHus
Tonnuea cocrasut 100 [x/r. Ecnu Takas ke CKOPOCTb M3MEHEHUA TeMnepaTypbl NOCHEe OKOHYaHUA OnbiTa
COXpaHsIETCA NpU rpagyvpoBke KanopumeTpa, TO BO3MOXHas owumbka onpeaeneHus TennoTbl CropaHus
KOMMEHCUPYETCA.

10.4 OKOHYaHHe ucnbITaHUA

10.4.1 o OKOH4YaHMM wu3MepeHuii (Npu paboTe Ha HeaBTOMATUYECKUX Karnopumerpax) Mumm
nonyyeHuu pesynbrata ucnbiTaHus (npu paboTe Ha aBTOMATMYECKMX KarnopuMEeTpax) BbIHUMAIOT
KanopuMeTpUYECKuii cocya U3 TepmocTarta, 3aTem U3 cocyaa BblHUMAKT 60MOy. OCTOPOXHO OTKpLIBAIOT
BbIMYCKHOW KranaH Ha KpblLke 60MObI, BbINyCKalOT ra3 u pazdupator 6omoy.

CobupaloT ocTaTku 3ananbHOoW MPOBOJIOKM M B3BELUMBAIOT HA BeCax C Mpeaenom AonyckaeMmow
norpewwHocTtn £ 0,1 mr (7.6).

MpuMedyaHune— JonyckaeTcs He B3BELLMBATL OCTATKU 3ananbHON NPOBOSIOKKU NOCIE KaXaoro
UCMbITaHUSA, a UCNONbL30BAaTb ANS pacyeTa TennoTbl cropaHus (11.3.1) cpeaHee 3Ha4YEeHUE STOW BENUYUHDI
AN faHHou 60MObI, NONyYeHHOe B CEPUN UCNBbITAHUN, NPOBEAEHHBIX paHee B CTAHAAPTHLIX YCIOBUSIX.

TwarenbHO UCCNEeAylT BHYTPEHHIOW NOBEPXHOCTb BOMObI, TUrenb M TBEpAblii OCTATOK HA AHE
6omMObl. EcnuM npu ocMOTpe OOHapy>XMBAIOT NPU3HAKM HEMOSIHOFO CrOpaHusi (Caky WNM YacTuupl
HEeCropeBLUEro TOMMMBA), TO MOMy4YeHHble pe3ynbTaTbl CYUTAIOT HeAEeWCTBUTENbHbIMU, @ WCMbITaHue
NOBTOPSIIOT.

10.4.2 Mpu OTCYTCTBUM NPU3HAKOB HENOMHOTbLI CropaHus cogepxumoe GoMOblI CMbIBAIOT CTpyeMn
AUCTUIINMPOBAHHOW BOAbI (6.4.7) B XMMUYECKUI CTakaH. uCTMNNMPOBaHHON BOA O OOMbIBAIOT BHYTPEHHIOIO
NOBEPXHOCTb GOMObLI, TUrenb, BHYTPEHHIOW MOBEPXHOCTb KpPbiWKM OOMObI U 3anekTpoabl. CoaepXxumoe
60mObl M BCe nNpombiBHbIE BoAbl (150 — 200 CM:") cobupalot B 0aMH CTakaH BMeCTMMOCTbIo 400 — 500 oM’
(CMbIB GOMObI).

MpumeuyaHnune — lpu CKMraHUM TBEPAOro TONNMMBA TUTENb OOMBIBAIOT TOMbKO CHAPYXMW,
NPUCOEAUHSIA NPOMbIBHbIE BOAbI K CMbIBY 60MObI. Coepxumoe TUImsi (TBepAble OcTaTku, Lunaku, acbecr)
CMbIBAIOT B OTAENbHbIA CTakaH, a 3artem (PunbTpyioT Yepe3 HennoTHbI unbTp. OCTaTOK HA UnbTpe
NPOMBbIBAIOT HEOOMNbLUMM KONMMYECTBOM BOAbLI U NPUCOEAUHSIOT (punbTpaT K CMbiBy GOMOBI.

10.4.3 Kanopumertpuueckyio 60MOy C KpbILUKOA W TUrenb TLATENbHO MOIKT, OMONACKMBAIOT
AUCTUNANPOBAHHOW BOAOK, MPOTUPAIOT CYXOI YNCTOM TKaHbIO, XOPOLLIO BNUTHIBAIOLLEH BRary, U OCTaBnsaIoT B
pa3obpaHHOM Buae A0 Crneaylowero onbita. BnyCkHOW M BbIMYCKHOW KnanaHbl B Kpbllwke GomObl He
3aKpbIBAIOT.

10.5 AHanus npoagyKToB CropaHus

10.5.1 OOwWuMe nonoxeHun

MoMmuMo BOABLI M AMOKCMAA Yrmepoaa NpoAYKTaMUu CropaHusa TONNUB B KanopuMeTpudeckon 6ombe
ABNAIOTCA:

- a30THasA kucnoTa, o0pasylowanca u3 asora BO3ayxa, KOTOpbIM octaetca B Oombe nocne
3an0NHEHUA ee KUCMOPOAOM, U U3 a30Ta, KOTOPbI BXOAUT B COCTaB TONNUB;

- CepHas kucnoTa, 06pasyloLLasca U3 cepbl, KOTOpas BXOAUT B COCTaB TONNMB.

Takum obGpasom, B BoMbe npoucxoasT npoueccbl 00pa3oBaHUs CEepPHOW U a30THOW KUCIOT M
pactBopeHus ux B BoAe. [Mpouecchl KMCNoTooOpa3oBaHWUA CONPOBOXAAIOTCA BbIAENEHMEM TEMNOThl,
No3TOMY NPU pacyeTax BbICLLEN TennoTbl cropaHus Tonnus (11.3.2), a Takke npu pacyeTe dHePreTUYeCKoro
akBMBaneHTta kanopumerpa (A.8) HeoOX0AMMO BHOCUTHL MOMPABKM HA TennoTy  obpasoBaHus U
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pacTBOpPEHUst KUCINOT, KOTOpble coaepxaTcsa B CMmbiBe 0O0mObl (10.4.2) M COKpalleHHO Ha3blBaloTCA
«NoOnpaBKa Ha a3oT» U «MOMpaBKa Ha Cepy».

CyMmmapHasa BenuM4MHa nonpaBoK Ha asoT u cepy (/) nexut B npeaenax NOBTOPAEMOCTU
pe3ynbTaToB.

Mpu rpagynpoBke KanopuMeETPOB NONpaBKy Ha a3oT onpeaensAloT obssaTensHo. Mpu onpeaeneHun
TENnoThl CropaHus TONnuB, ECNU U3BECTHO coaepxaHue obLueit cepbl, aHanM3 cmbisa 60MBbl HE NPOBOASAT,
a pacyeT BbICLLEN TennoTbl cropaHus Beayt no gopmyne (17) (cm. 11.3.2).

10.5.2 NonpaBka Ha a3oT

Konn4ecTtBo TennoTbl, BblAENUBLUENCS Npu 06pasoBaHumM 1 pacTBOPEHWUN B BOAE a30THOW KMCROTHI,
MONYy4YEHHON M3 a30Ta He BLITECHEHHOrO BO3Ayxa, ANA AAHHOW OOMObI ABMAETCA BENUYUHON NPaKTUYECKM
NOCTOSIHHOW. 3TY BENUYMHY ONPEAensaoT Npu rpagympoBske kanopumetpa (A.7.2, A.8.2), T. e. Npu cxxuraHuu
GEH30MHON KMCIOTbI, TUTPYS a30THYIO KNCMOTY B CMbIBE BOMObI PACTBOPOM LLEMOYH.

MeToa onpezeneHus 3akno4aeTcs B cneaytolem. B crakaH co cmelBom 6om6bl fobaensaioT 2 — 3
Kannu uHauKaTopa MeTUNOBOro opaHxeBoro (6.4.5) u TUTPyIOT pacTBOPOM ruapokcuaa Hatpus (6.4.3) go
U3MEHEHUA OKpacKku uHaukaTopa. OnpeaensoT 06bem pacTBopa rMapokeuaa HaTpus, U3pacxofoBaHHbIN Ha
TUTpOBaHWe. ONns kaxaol kanopumeTpuudeckoi 6oMOGbl Npu rpagyupoBke npubopa onpeaensoT cpeaHee
3HayeHne o6beMa pacTBopa MMAPOKCUAA HATpusl, M3pacxoA4OBaHHOE HA TUTPOBaHWE a30THOW KUCMOTHI.
3atem Ans kaxagoi GoMObl paccyMTbLIBAKOT KOMMYECTBO TEMNOThbl, BblAENMBLUEACS npu oBpasoBaHuu K
pacTBOpeHUn B BOAE a30THON KMCMOTbI, Qy, BbipaxeHHoe B [Pk, No cneayloLen popmyne:

Qu=qn VY, M

rae gy — Tennota o6pasoBaHuA M pacTBOpeHus 1 cM® pacTBOpa a30THOM KUCMOTbI KOHLEHTpaLmeii 0,1
monb/am’, pasHas 5,8 Ix/cm’;

V — cpepgHee 3HayeHue (M3 LWECTM onpeaeneHurn) obbeMma pacrtBopa ruapokcuaa Hatpua ¢
KOHUeHTpauueii 0,1 MOMb/AM®, 3PaCcXOAOBAHHOMO HA TUTPOBAHNE CMbiBa GOMGbI, om’.

Mpn pacyeTe SHEPreTMYECKOro SKBMBANEHTa KanopuMeTpa y4veT KONUYecTBa TennoTbl,
BblaenuBLUECA npu 06pasoBaHWM U PaCTBOPEHUM B BOAE A30THOW KUCMOTbI, MOMyYEHHOW M3 a30Ta He
BbITECHEHHOrO BO34yxa, ABnseTcs obssatenbHbiM (A.8.2).

Bce TBepable TONNMBa coaepxKaT B CBOEM COCTaBe a3oT B pa3nuyHbix popmax. OaHako, peakumu
npeBpaLLeHns a3oTa TONAMBa NpW €ro CropaHuK B KanopumeTpudeckon 6ombe He ycTaHoBMEHbI. ONbITHLIM
nyteM ObIfO HalAEHO, YTO KONMYECTBO a30THOW KWCNOTbl, obpasyiouwelica B 6ombGe, He 3aBuCUT OT
coflepXaHus azoTa B yrie, HO NPsIMO MPOMOPLMOHAsIbHO BENUYUHE TENNOThI CropaHus Tonnmea no bomoe,
Q7 (11.3.1).

Mpu pacuyete BbICLUEA TENnoTbl CropaHWUsi TOMMMB NPU MNOCTOAHHOM OObeme NOonpaBKy Ha
oBpasoBaHWe U pacTBOPEHUE a30THOW KUCMOThI ONPEAENSIOT akCnepuMeHTansHo no 10.5.4 unu sulumucnsAOT
no amnupuyeckon cgopmyne (cm. 11.3.2, opmyna 18).

10.5.3 NonpaBka Ha cepy

Bce Buabl TBEpAOro TonnmMBa coaepxart cepy (cepa obwan, Sy). Yactb obuen cepbl npu cropaHuu
TOMMMBAa B Kanopumetpudeckon 6ombe obpasyeT CepHylo KUCNOTY, KOTOPasa pacTBOPAETCA B BOAE.

Ons pac4yeTa BbICLUEN TEMNOTbl CrOPAHUs TOMMUB MPU NOCTOSHHOM o6beme (11.3.2) HeoOxoaMmo
onpeaenuTb MOMpaBKy Ha TennoTy obpa3oBaHMA U PacTBOPEHMSA B BOAE CepHON kucnotbl (Qg). C aron
Lenbio OnpeaensiioT coaep)aHue cepbl B BUAE CynbdaT-uOHOB B CMbiBe 60MOGLI (cepa no 6ombe, Sp).
MpocTedwunMM MEeTOAOM OMNpefeneHus sBMSeTCa ocaXaeHue cynbgaT-uoHOB B BuAe cynboata Gapus ¢
rpaBMMeTPUYECKUM onpeaerneHnem nocnegHero (FOCT 8606).

Ecnu coaepxaHue obuwien cepbl B TonnuBe MeHee 4 %, nNonpaeky Ha TennoTy ob6pa3oBaHusi u
pacTBOPEHUS B BOAE CEPHOW KUCMOTbl MOXHO OMpEeAEenuTb pacyeTHbIM nNyTeM. [ns 3Toro BennM4vuHy S,
3aMEHAIOT Ha coaepxaHue obuen cepbl S;, KOTOpyIO onpeaensaoT o FTOCT 8606, FOCT 2059 unu 'OCT
32465, T. e. genalT JonywieHue, YTO BCA cepa TOMAMBA MpU CropaHuM Hasecku B Gombe nepexoaut B
CEpPHYI0 KUCNOTY U pacTeopsaeTtca B Boge (11.3.2, dpopmyna 18).

10.5.4 OgHOBpEMEHHOE onpeaesieHue NONPaBoK HAa a3oT U cepy TUTPUMETPUUYECKUM METOIOM

B cMbiBE M3 KanopumeTpuyeckoi 60MObI MOCHe COXUraHUsi HABECKU TONMMBA NPUCYTCTBYIOT a30THaA
U cepHas KucnoTbl. Ans onpeaeneHns COAepXaHUst 3TUX KUCIOT NPU UX OAHOBPEMEHHOM NPUCYTCTBUU
npeanoXeH cnegyoLmii MeToa.

CMbiB M3 6OmObI, monyyeHHblit no 10.4.2, KumATAT Ans  yAaneHus AuMOKcuaa yrnepoga,
OOHOBPEMEHHO ynapuas Ao obbema npubnusutensHo 100 cv’. B ropsiyemM COCTOsiHUM 00e KUCMOThbI
CYMMapHO TUTPYIOT pacTBopomM ruapokcuaa 6apusa (6.4.1) B npucyTCTBUM MHAMKaTOpa cheHondTanenHa
(6.4.6). 3aTeM Kk OTTUTPOBAHHOMY PacTBOpY npunuBaioT 20 cM® pacTBopa kapboHaTa HaTpua (6.4.2). Ewe
TENNyl0 CMecb (UMLTPYIOT 4Yepe3 MnoTHbI (punbTp. Ocagok conen Gapus Ha UNLTPE NPOMBIBAIOT
AUCTUMMUPOBAHHON BOAOW, MPUCOEAMHSA MPOMbIBHbIE BOAbI K (hunbTpaty. B oxnaxaeHHOM dunbTpare
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TUTPYIOT OCTaBLUMICA KapboHAT HaTpusi pacTBOPOM COMSIHOW KUCnOThbl (6.4.4) B NPUCYTCTBUU METUIOBOTO
opanxesoro (6.4.5) B kauecTBe uHAMUKaTopa.
MonpaBkM Ha TennoTy 0Opa3oBaHUs W pPacTBOPEHWs a30THON (Qn) W CepHoi (Qs) KWUCHOT,
BbipaXXeHHble B [DK, paccuuTbIBaOT No hopmynam:
Qu=5,8 (20 - V) @

Qs =151 (Vi + V,—20) , ®)

rae V; — o6beM pacreopa rugpokcuaa bapusi, u3pacxofoBaHHbIN HA TUTPOBAHWE CMECU KUCHOT, oM’;

, — 06BbEeM pacTBOpa COMSHOI KUCMOTbI, U3PACX0A0BAHHBLIN HA TUTPOBaHMe u3bbiTka KapGoHaTa
HaTpUS, CM*;

5,8 — Tennota o6pa3oBaHus u pacteopeHus 1 oM’ pacTBOpa a3oTHOM KUCNOTbI KOHLieHTpaumen 0,1
Mone/am’, I/cm>;

15,1 — Tennota oGpa3soBaHus u pactsopeHus 1 cM° pacTBOpa CepHOIl KUCMOTbI KOHLEHTpaLueii 0,1
Monb/am®, JZl)K/CM3.

11 O6paboTtka pe3ynbTaTtoB

11.1 OOwWMe NONOXeHUun

ObpaboTka pe3ynbTaTOB M3MEPEHM B  COBPEMEHHbLIX aBTOMAaTMYECKUX Kanopumerpax
NPOU3BOANTCS C WUCMOSIb3OBAHMEM NpPOrpaMMHOro obecneuyeHusi npubopa, 4TO MO3BOMAET MONYYUTL B
9MEKTPOHHOM BMAE MIUM Ha OymMa)KHOM HOcuTene pedynbTaTbl pacyeTra 3HEepPreTUYecKoro 3KBUBAaneHTa
npubopa, napameTpbl rpaayupoBKU, pe3ynbTaTbl ONpPeAenieHus TeNNoThbl CropaHusl, a TaKkke craTUCTU4eCckue
napaMeTpsl ANs OLEHKW MPeLM3NOHHOCTU pesynbTatoB. OnucaHue AenCTeMiA onepartopa npu obpaboTke
pesynbTaToB U3MEpPEHWii aBTOMAaTUYECKOro KanopumeTrpa npuBeAeHbl B MHCTPYKLMM NO 3Kcnnyatauuu
npubopa.

B HacTosilem cTaHaapTe NpUMBEAEH XO4 pacyeToB npu obpaboTke pesynbTaros, MOMy4YeHHbIX Ha
HeaBTOMaTMYECKUX Kanopumerpax noboro Tuna, B KOTOPbIX MNPU BCEX WCMbITAHUAX WUCMOMbL3YIOT
«MOCTOSIHHYIO Maccy (06bemM) BOAbI» B KANOPUMETPUYECKOM cocyae (CM. 9.4).

B c©ooTBETCTBMM C npeacTaBneHWsMM O MpoLeccax, NPOTeKalLmxX Npu ropeHun Tonnuea B

KanopuMeTpuUeckoii 6oMbe, TennoTa cropaHus TONMMBA B YCNIOBUSX KanopuMeTpuieckoil Gombel, Q7 , ans

OTAENbHOrO0 WCMbLITAHUSI paBHa OSHEPreTUYEecKOMY OKBMBAMNEHTY KanopumeTrpa, YMHOXEeHHOMY Ha
UcnpasrneHHbIi NoABLEM TemnepaTtypbl (cM. 3.9) B KanopuMeTPUYECKOM COcyAe 3a BblMETOM MOMPaBOK Ha
TEeNnoTy CropaHuWsi MPOBOMOKM ANS 3a)uraHus, 3anana (xnon4yatoOymadkHOW HUTM) W BCMOMOraTeslbHoro
Bewectsa (ecrnM OHO WCNONb3yeTcs), AEeneHHOMY Ha maccy HaBecku. Bbicwiaa TennoTta cropaHus
aHanuTM4yeckol npobbl TONMBa NPW MOCTOSIHHOM OObEMe paBHa TennoTe CropaHWs TOMMBa B YCNOBUAX
KanopuMmeTpuyeckorn 60mObl 3a BblMETOM MONPABOK Ha TEMMOTYy 00pas3oBaHWs U PaCTBOPEHMA a3OTHOW W
CEepPHOM KMCroT.

B wusorepmuyeckux cuCTEMaxX MNPU pacyeETe WCMPaBNEHHOr0 nogbema TemnepaTypbl BOAbI B
KanopumMeTpuM4eckom cocyae (Af) BBOAST NMOMNPABKY HA TENNOOOMEH MEXay KanopuMeTpuyieckuM COCyaAO0M M
TEpPMOCTAaTOM, T. €. NONPAaBKy Ha TennooOMEH KanopuMeTpUYECKO CUCTEMbI C OKpYXatoLlei cpeaoit (Ah).
PacueTt nonpaBku Ha TennooObMeH Npon3eoaaT no 11.2.

B apuabatuyeckux cucremax (cm. 10.3) TennooObmeH HACTONbKO HE3HAYUTErNEH, 4YTO UM
npeHebperaioT, U UCNPAaBIEHHbIA NOALEM TeMNepaTypbl paBeH HabnogaemMoMy NoaAbeMY TeMNepaTypsbl:

At=ti—t) )

roe  f, — KOHe4yHas Temneparypa rnasHoro nepuoaa, K unu ycnosHasa eamHuua;

fp — HavanbHaa TemnepaTtypa rnaBHOro nepuoga (Temnepartypa 3axuranus), K unu ycnosHas
eauHuua.

B usotepMuyeckux cucrtemax (cMm. 10.2) ucnpaBreHHbIM NOABLEM TeMMNepaTypbl PacCUMTLIBAIOT,
MCX0AA M3 COOTHOLLEHMS TeMnepaTyp KanopumeTpu4eckon CUCTEMbI U OKPYXatoWwen cpeabl (TepMocTara).
KanopumeTtpuueckasa cucrema MOXET TePATb YacTb TEnna OT ropeHnss HaBeCckn (PUCYHOK 2) UMK NOrMoLaTh
Tenno n3eHe (pucyHok 3). Takum obpasom, Habnioaaemblli noabLem TemnepaTypbl B NMEPBOM Cryyae
OKa3blBAETCA 3aHWKEHHbIM, W MONPaBKy Ha TennoobmeH cneayeT npubaBnsATb, a BO BTOPOM Crydyae
Habnoaaembll MOABLEM TEMMNEPaTypbl OKa3bIBAETCHA 3aBbILUEHHbIM, U MONpaBky Ha TennoobmeH cnegyer
BblYMTATb:

At=(t,—t) £Ah (5)

rae Ah — nonpaska Ha TennoobmeH, K unu ycnosHas eauHuua.
11.2 PacyeT nonpaBKu Ha TennoooMeH
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CyLwlecTBYEeT HECKOMNBKO CMOCOOOB pacyeTa NonpaBkuM Ha TEMNMOOOMEH Mexay KanopuMeTpU4eCKUm
COCYAOM M TEPMOCTaTOM U30MepubONUYECKOro KanopumeTpa.

Mpn CHATUM nNOKa3aHWW TEepMOMETPaA BPYYHYIO pacyeT nonpaBkM Ha TennoobMeH BeayT no
cneayouwien popmyne:

Vl + VII
AM=—— n+ V' 6)
2
rae V' n V' — CKOpOCTb M3MEHeHMa Temnepatypbl (TEMMEPATYPHbIA X0A4) B HA4YanbHOM WM KOHEYHOM

nepuogax, COOTBETCTBEHHO, 3a MNONYMWUHYTHbIA MpomexyTok, K (unu ycrnosHble eauHuubl)/0,5 MuH,
paccyuTaHHble No hopmMmynam:

t'—1
Vie— )

vE— ®
Ny

rae  t'— HadanbHaga TemnepaTypa HadanbHOro nepuoaa, K unum ycrnosHasa eauHuua;
to — HavanbHaa TeMnepartypa rnasHoro nepuoga (remnepartypa 3axuranus), K umm
yCrnoBHas eanMHULa;
Ny — YUCNO U3MEPEHUI B HAa4YaNbLHOM NepUoae;
t, — KOHeyHas TemnepaTtypa rnasHoro nepwoaa, K unu ycnosHasa eauHuua;
t" — KoHeYyHasa TemnepaTtypa KOHEYHOro nepuoaa, K unu ycnosHas eauHuua;
N, — Y1CNO U3MEPEHUI B KOHEYHOM Nepuoae.
N4y — YACMO U3MEPEHUI B TMABHOM NMepuoae ¢ ObICTPLIM NOBLILLEHMEM TEMMEPAaTypbl (0,3 K/0,5
MUH n 6onee);
Ny — YMCIO U3MEPEHUIA B TNMABHOM Nepuoae ¢ MeAneHHbIM MOBbILLEHWEM TeMNepaTypbl.

MpuMeyaHune— [Ong roptounx CriaHUEB U TONSIMB C HU3KOW TEMNSIOTON CrOPaHUA 3HAYEHUE Ny
MOXeET ObITb YCTAHOBMEHO MO Tabnuue 1 B 3aBUCMMOCTM OT KPUTEPUSA O, KOTOPbIN PaBeH:

ti—to
q=—, ©)
th—to

roe  f, — TemnepaTypa no UCTEYEHUU 2 MUH FMaBHOro nepuoaa, K unu ycnoesHas eauHuua.
Mpy onpeaeneHnn SHEPreTUYEecKoro SKBMBarneHTa karopuMeTpa B 9TUX Criydasx 3HauyeHue ny Takke
onpeaensoT no Tabnuue 1.

Tabnuua 1

a N

o 0,50 9

Ot 0,50 go 0,64 8
-//-0,64-//- 0,73 7
-//-0,73-//- 0,82 6
-//-0,82-//- 0,91 5
—-//-0,91-//- 0,95 4

Cs. 0,95 3

B nporpammHom o6ecneyeHnn aBTOMaTUYECKUX KanopumeTpoB Hanbonee 4acto Cnonb3ylT METO
PeHo-MNdayHanepa (Regnault-Pfaundler) n metog akctpanonauyumn OuknHcoHa (Dickinson).

MpumeyaHune—Pacyet nonpaeku Ha TennoobMmeH no metoay PeHo-lNdayHanepa nponssoaat
no chopmyne:

V-V to+t, i=n-1
Ah=(rg=tp) V' ——x[n T"——— - 5 t], (10)
ir-T' 2 i=1
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rae (to— 7) — NPOAOIHKNTENBHOCTb [NABHOIO Nepuoaa, MuH;
V' n V" — CKOpOCTb W3MEHEeHus TemnepaTypbl B HavanbHOM W KOHEYHOM nepuojax,
COOTBETCTBEHHO, K (nun ycnosHble eanHuULbl) / MUH;
v-v ;
— KOHCTaHTa OXna)kaeHusa kanopuMeTpa, MuH
Tu_?r
T ' wT " — cpeaHne Temnepatypbl B HayarbHOM W KOHEYHOM nepuopaax, °C, paccuUuTaHHble No
cdopmynam:
t'—t
Tr=— 11)
2
t — tll
T"=— 12)
2

rae  t',t" ty, t, — cm. popmynsl (7) u (8);
N — YNCNO U3MEPEHUIi B IMAaBHOM NEPUOAE;

fot+t,
— cpepHAa Temneparypa B rnasHoMm nepuoge, °C;
2
i=n-1
> t; — cymMa 3Ha4YeHui 0TCYETOB TeMnepaTypsl f 1,3 ; B rMaBHOM nepuoae, °C.

i=1
11.3 BblunucneHue BbICILEW TENMIOTbI CrOPaHUA NPU NOCTOAHHOM 00bemMme

11.3.1 TennoTy cropaHusi aHanUTUM4YECKon Npobbl TONMMBA, ONPEAENEHHYIO B KanOPUMETPUUECKO
Bombe, Q7 , BolpakeHHYIo B KIDK/KT, pacCUMTLIBAIOT Mo POpMyre:

C-AN-Q-Q-Q3
Q= , (13)
m

rae  C — 3HepreTMyeCKkuit 3KBUBaneHT kanopumetpa, k[hx/K (cMm. npunoxeHue A);

Af — wucnpaeneHHbIn MOALEM TeMnepaTypbl B KanopumeTpudeckom cocyae, K unu ycnosHas
eauHnua;

Q@ — KONMYECTBO TEMNOThI, BbIAENMBLUENCA NPU CropaHUM 3ananbHOW NPOBONOKU, KIDK, KOTOpoe
paccuuTbiBaloT no popmyne:

Q=g my , (14)
rae  qi — TennoTta cropaHus NpoBONOKMU, KIK/Kr;
my — mMacca CropeBslUEd MPOBOJIOKM, paBHass PasHOCTW MAacc MPOBOMOKM A0 UM nocne

CXKUraHus, Kr,
Q, — KONMYEeCTBO TENSOThI, BbIAETNMBLUENCH NPKU CropaHnmn xnon4aTtobymaxHoii HUTKU, kK, koTopoe
paccyuTbIBalOT N0 YOpMyIe:

Q=g m ; (15)

rae g, — TEMJOTa CropaHusa Xnon4ato6ymaxKHoW HUTK, KIDK/K;
m, — macca xnon4yatobyMakHom HUTH, Kr;
Q3 — KONUYECTBO TEMNNOTHI, BbIAENUBLUEHCS NPU CrOPaHUM BCMOMOraTesibHOrO BELLecTBa
(6.7, 9.2.1), kX, KOTOPOE PacCUMTLIBAIOT N0 hopMyne:

Q;=qgs s ) (16)
rae s — TennoTa CropaHusl BCoMoraTenbHoro Bewecrsa, khi/kr;
ms; — macca BCnoMoraTenbHOro BeLecrea, 406aBneHHOro kK HaBecke TONNuBea, Kr;
m — macca HaBecKku TOMnMBa, Kr.

11.3.2 BbICLLYIO TENNOTY CropaHus aHanuMTU4eckol Npobel TONNMBa NPU NOCTOSSHHOM 00bEME, Qf,/,
BbIPaXXEHHYI0 B KIDK/KF, paccunTbIBaOT N0 popMyne:
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5= Q7 - Qs+ Qu) a7

rie Qs — KONMUYECTBO TEMMOThl, BbIAENUBLUENCA Npu oBpa3oBaHMW W PacTBOPEHWM B BOAE CEPHON
KuCnoThl (nonpaeka Ha cepy), onpegensemasn no 10.5.4, kx/kr;

Qn — KOMUYECTBO TENMOThI, BblAENUBLUEWCA Npu 0Opa3oBaHuM U pacTBOPEHUM B BOAE a30THOW
KucnoTel (nonpaska Ha a3oT), onpeaensiemas no 10.5.4, kI/kr.

Ecnu nonpaBku Ha cepy U a30T ONMpeAensioT pacyeTHbIM NyTEM, T. €. AOMYyCKalT, YTo BCA cepa
TONMMBA NEPEXOAUT B CEPHYIO kncnoty (10.5.3), a konm4ecTBo 06pasyoLeica a30THON KUCNOTbI 3aBUCHT OT

TEennoTel cropaHus Tonnuea no GombGe (10.5.2), TO BbICLUYIO TENMOTY CropaHWA aHanuTUYEecKon npoObl

TOMnMBa Npu NOCTOSAHHOM 00bEME, j,,, BbIpa)KEHHYIO B KIDK/Kr, pacCYMTLIBAIOT MO hopMyne:

5= Q7 -(94 8] +a Q) (18)

roe 94 — KoacppULMEHT, yuuTbiBaOWMI TennoTy o6pa3oBaHns CEPHOW KUCMOTblI U3 AMOKCMAA CEePbl U
pacTBOPEHUS CEPHOI KUCMOThI B BoAE Ha 1 % cepbl, NepeLwleaLumii Npy CKUraHum Npobbl TONUBA B CEPHYIO
chn0Ty12, KIK/Kr;

87 — maccosas gons o6Lueit cepbl B aHanMTHYECKOit Npoe Tonnnea'>, %;

o — KO3(hpULUMEHT, yuuTbiBalOLMIA Tennoty o6pasoBaHWs M pPaCTBOPEHUS a30THOW KUCMOTHI,

paBHbIii
0,001 — ong ToWwmMxX yrnen n aHTpaumToB
0,0015 — gnsA apyrux yrnen, ropioynx cnaHues u topda.

11.4 MNMpepacraBneHue pesynbTaToB

PesynbTaT ucnbiTaHus, npeacTtaBnsiowmin cobon cpegHeapudmMeTnieckoe 3HauYeHne pesynbTaToB
[IByX MapannenbHbiX OnpeaeneHnii, okpyrnawT 4o Gnuxaiwero sHayenus, kpatHoro 10 kbx/kr. Mpu aTom
JOIMKHBI ObITh Yka3aHbl COCTOSAHME TONMMBA U BNAXKHOCTb NPOGkI.

PesynbTaThl onpeaeneHusi BbicLIeH TENNOTbl CTOPaHUs, NOMy4YeHHbIe N0 HaCTOSALEMY CTaHAAapTYy,
BbIPaXXEHbl HA aHANMUTMYECKOE COCTOSIHME TOnnuea. [epecyeT pesynbTaToB Ha Apyre COCTOAHUA Tonnuea
npouseogaat no FOCT 27313, mabnuya 2.

Bce nepecyeTbl TENMOTbl CrOPAHUS C OLHOrO COCTOSIHMA TOMNWUBA Ha APYroe u ¢ OAHOW TENNoThI
cropaHus Ha gpyryio (Hanpumep, ¢ Qsy Ha Q;p) MPOU3BOAAT C BENMYMHAMMU, BbipaXeHHbIMU B KDi/kr. Ecnun
TEMNoTa CropaHns BbipaXKeHa B Apyrnx eanHuuax (kkan/kr, BTU/Ib),

TO ee HeoBX0aMMO NpeaBapUTESNIBHO NepecHUTaTb C 3TUX eaAuHuL Ha KIDK/Kr (npunoxexue B).
11.5 MpeunsmoHHOCTb
MpeunsmoHHOCTb METOAA XapaKTepU3yeTcsl MOBTOPSAEMOCTbLIO U BOCNPOU3BOAUMOCTbIO pe3yrnbTaToB

- d
onpeaeneHns BbICLLEH TENMOTbI CropaHusi, BLIPAXEHHBIX HA Cyxoe cocTosiHue Tonnmea (Q; ).

11.5.1 NoBTOpPAEMOCTDL

Pes3ynbTaTbl ABYX ONpeaeneHui, NpoBeAEHHbIX B TEYEHUE KOPOTKOrO NPOMEXKYTKA BPEMEHU B O HOM
nabopatopum OgHMM W TEM XK€ WUCNOMHUTENEM C UCMONb30BAHUEM OAHOM W TOW e annapatypbl Ha
npeAcTaBUTENbHbLIX HABECKax, 0TOGPaHHbIX OT OAHOW U TOW e aHanUTUYeCcKoW NpoObl TBEPAOro TONNMBa,
He AOJPKHbI OTNMYATLCA APYr OT Apyra 6onee, yem Ha 120 kIDK/Kr.

11.5.2 Bocnpou3sBoAUMOCTb

Pe3ynbTaTbl, KaXabli U3 KOTOPbIX MpeAcCTaBnsieT cobon cpeaHeapudMeTUYEeCcKoe 3HauYeHue
pe3ynbTaTtoB ABYX nNaparyienbHblX OnpeAerieHuii, NpoBeAeHHbIX B ABYX pa3sHbiX nabdopatopusx Ha
npeacTaBUTENbHbLIX MOPUMSX, OTOOpaHHbIX OT OAHOM M ToW e npoObl Ha nocnegHew craaun ee
NPUroTOBNEHUS], HE AOIDKHbI OTNIMYATLCA APYr OT Apyra bonee, yem Ha 300 k[Dw/kr.

11.5.3 Ecnu pacxoxaeHue mexay pesynbTaTamu ABYX onpeAesnieHuit npesblllaeT Aonyckaemble
3HaYeHWs, NPoOBOAAT TpPeTbe onpeaeneHue u 3a pe3ynbTarT NPUHUMAIOT cpeaHeapudMeTuyeckoe AByX
Hanbonee BNu3kux pe3ynbLTaToB B Npeaenax A0nyCKaeMbIX PaCX0oXaeHU .

12 PacueTt Hu3Wen TennoTbl CropaHns

Huswas Tennota cropaHusa OTAMYAETC OT BbLICLUIEM MO CyWECTBY TOMbKO TEM, 4YTO BOAA,
obpasyoLanca npu cropaHuu TONNMBA, HE KOHAEHCMPYETCS, a OCTAeTCs B BUAE Napa W yaansietcsi ¢

'2 TennoTa 06pa3oBaHNs CepHOIl KUCMOTEI U3 AMOKCUAA CEpLl U PacTBOPEHUS CEPHON KUCTOTHI B BOJE COCTaBMseT 302
[x/MMonb, 4To 3KBUBANEHTHO BenuduHe 9,41 [x/Mr cepbl. Takum obpasom, nonpaska Ha cepy NpU CXXUraHUK Tomnnmea
coctaensaeT 94,1 [hx/r Ha 1 % cepbl B aHanu3upyemoii Npobe, nepellesjLUmnii B CEPHYIO KUCMOTY.

Mpu GonbluMx copepxanusx obueil cepel B Tonnuee (Gonee 4 %) BMeCTO BennuMHbl S¢° ANA pacdeTa Nonpasku Ha
cepy crieayeT ucnonb3oBaTb BeNUYnHY S, (cM. 10.5.3).
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AbIMOBbIMU rasamu. 3HAyYeHUe HU3LIENA TemnoTbl CrOPaHWUA MeEHbLUe 3HAYEHUA BLICLLIEN HA BENUYMHY
TEennoTbl KOHAEHCAUWUN napa, KoTopblii 0bpasyeTcs U3 Bnary ToniMea U BOAOPOAA OPraHWMY4ECKON Macehbl,
npespaLaloLLeroca Npu ropeHun B BOAY.

Macca BopgsHoro napa (kr), MONy4aeMoro npu ropeHun 1 Kr TONNMBA, HaxXoAsiLErocsa B
aHanuTUYeckoM cocTosium, coctaensieT 0,01 (W + 8,94 HY), rnpe WY — maccosas gons enaru, a H® —
maccoBas Jonsi Bogopoaa B TonnuBe. Tennota koHaeHcauuu napa (renniota napoobpasoBaHusl) paBHa
2442 x[/kr. OTcioaa chopmyna Ansa pacyeta HU3LLEN TENNOTbl CropaHusi aHanUTU4Yeckol Npobbl TonnMBa B
eanHnuax KIbk/kr:

Q7 =Q7 -2442 W +894HY) , (19)

rae 24,42 — tennota napoobpasoBanus npu 25 °C B pacuyete Ha 1 % BbigenMBLUENCA BOAbI, KIDK/K;

8,94 — koadbMuMeHT nepecyeTa MaccoBOW AONU BOAOPOAA Ha BOAY,

W — maccoBag 4ons Bnarv aHanuTM4eckoii npobbl, %;

H® — maccoBas gons BOAOpPOAa B aHANMTUYECKOI npobe, %.

COOTHOLLEHWE MeXay BbiCLUeM U HU3LIEeW TENMOTON CropaHusi, BbipaXXeHHOe AN aHanuTuyecKoro
cocTosiHua Tonnuea copmynoii (19), cnpaBegnueo Ans noboro Apyroro COCTOAHNA TONNUBA:

- Ans Cyxoro Tonnmea

Q' =Q7 -2442-894H° (20)

rne HY — maccoBasi 40nsi BOAOPOAA B CyxoM Tonnuee, %;
- ans cyxoro 6e330MLHOr0 TONNMBa

Q%= Q¥ -24,42-894H™ 1)
roe H® — maccoBasi aonsi Bogopoaa B cyxom 6e330nbHOM Tonnuee, %;
- ans paboyero TonnmMea

Q' = Q. -24,42 (W, +894H) (22

rae  W," — o6wwas Bnara pa6ouero Tonnuea, %;

H" — maccosas gons soaopoaa B patoyem Tonnuee, %.

MepecyeT HU3LIEN TENnoTbl CropaHUs ¢ OQHOrO COCTOSHWUA TOMAMBA Ha Apyroe NpOouU3BOAAT MO
cdopmMynam, OTNMYHBIM OT hOPMYN MnepecyeTa ApYrux nokasatenen kavecrsa, B TOM 4YUCIE W BbICLUEH
TENNnoTbl CropaHus. Hu3wylo TennoTy CropaHus NEepecHUTLIBAKOT HA PasfMyHble COCTOSHMA TONNUBA B
cooTBeTCTBUM ¢ mabnuueli 3 TOCT 27313.

B HacTosiLLEM pasaene cTaHgapTa TEPMUH «HU3LIAA TensioTa CropaHusa» NpUMeHeH 6e3 yTOYHEeHUS:
npyu NOCTOAHHOM 0B6beme (3.3) unu NOCTOAHHOM AaBneHun (3.4).

B npunoxeHun B npuBeaeHsl hopmynbl 4ng pacyeTa BbICLUEN TENNOTbl CropaHusi Npu NOCTOAHHOM
JaBMEHUN W HU3LLEH TENnoTbl CropaHusi NPU NOCTOSIHHOM OObEMe M NOCTOSHHOM AasneHun. BenuunHow,
Hauny4wum obpa3oM xapakTepusylollen KONUYEeCTBO TENnnoThl, NMosiyyaemMoe npu CxuraHnu TONnuBa B
peanbHbIX YCNOBUAX, ABMSAETCA HU3LLAA TENNOTA CropaHus paboyero TonnueBa NP NOCTOSHHOM AAaBMNEHUU

( Q,;’p). Ons pacueTta aToi BENMYMHbLI No ¢opmyne (B5.8) nomumMo obLLEn BRarM U cogepkaHua Boaopoaa

HeoBX0aMMO 3HaTh COAEPXKAHME a30Ta M KUCNOpoAa B TOMAMBE. DKCNEPUMEHTANbHO ObiNo yCTAHOBMEHO,
YTO HM3LIAs TENnoTa CropaHus, paccyutaHHasa no dopmyne (22), 6nmska K BenU4UHEe, pacCUMTaHHON no
dopmyne (5.8). PasHoCTb 3TUX BENUUUH He npesbiwaeT 50 ki/kr. Takoe He3Ha4YMTenbLHOe pacxoXaeHue

npu yCnoXHeHuu pacyeta O,:’p no copmyne (B.8) nossonsieT pekOMeHA0BaTb UCNONb30BaTb 3TY hOPMyny
TONbKO NpKU HEOBXOAUMOCTU MONYyYUTb 0COBO TOYHLIM pe3ynbTaTt, a B OCTallbHbIX Cily4asix paccyuTbiBaTh
BENUYNHY Q,-' no ¢opmyne (22), npupasHuBas 3Ty BENUYNHY K O,:’p ANA XapaKkTepuCTUKN peanbHoW
9HEepreTM4ecko LEHHOCTHU TOMMUB.

13 MpoTtoKon ucnbiTaHun

MpoToKON UCNLITAHWUI OMKEH ColEPXaTb CneayoLLyo MHGOopMaLuMIO:
a) CCbIfNIKY Ha HaCTOALMIA CTaHAapT;

6) naeHTudukaumio npoodol;

B) AaTy UCNbITaHUS;

r) TN U MOAENb KanopuMeTpa, Ha KOTOPOM MPOU3BEAEHBI UCNbITAHUA;
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A1) pe3ynbTaTbl UCMbITAHWIA C yKazaHWEM, K KAKOMY COCTOSIHUIO TOMMMUBA OHU OTHOCATCS;

€) pe3ynbTaTbl BbIMUCNEHMS HU3LLIEN TENMNOThI CropaHus pabo4yero ToNnMBa u pesynbTaThl ONpeaeneHus
coaepKaHusa aHanuTM4Yeckon n obLeil Bnaru, a Takke Bogopoaa B npobe Tonnuea.
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Mpunoxexune A
(oba3aTenbHoe)

OnpepeneHue 3HepPreTMYeCcKoOro 3KBUBaneHTa Kanopumerpa
A.1 ObnacTb NpUMEHEeHnnA

Hacroswee npunoxeHue A pacnpoCTpaHAeTCa Ha KanopuMeTpbl CKMraHus ¢ 6omoon (KMAKOCTHbIE)
aanabartuyeckoro u usonepubonumyeckoro (C M3oTepmMmyeckor 060noykon) TUMNOB U yCTaHABNUBAET METOA
onpeaeneHus dHepreTMYeckoro 9KBMBAaneHTa kanopumerpa ¢ Lenbio rpagyupoBku npubopa.

A.2 CywiHOCTb MeTOAA

SOHepreTU4ecKUin IKBUBANEHT KanopumeTpa (3.8) aBnsgeTcs OCHOBHbIM NapaMeTpoM Kanopumerpa u
npeactaensieT coboii TENNOEMKOCTb KarnopuMeTPUUYECKOH CUCTEMbI — KONMYECTBO TEMNOTbI, He0b6xoaumoe
ANa U3MEeHeHna TeMmnepaTtypbl KanopuMeTPUYECKon cuctemel Ha 1 °C.

CyLHOCTb MeToda COCTOUT B COKMFAHMM HABECKM 3TANOHHOW OEH30MHOW KMCMOTbl C U3BECTHOW
TENOTON CropaHusi B kanopumeTpudeckon 6ombe (npu NOCTOSTHHOM 0ObEME) B cpefe CXKaToro kucnopoaa
B CTAHAAPTHbIX YCNoBuax onpegenexus (A.5). SHepreTM4eCKUi 9KBMBASIEHT PacCYMTLIBAIOT KaK OTHOLWIEHWe
KOMMYecTBa TENnoTbl, BbIAENMBLUEACH NPU CropaHun OEH30MHOW KUCMOThbI, K U3MEHEHMIO TemMnepaTypbl
BOAbl B KANTIOPUMETPUYECKOM COCYAE.

YCcnoBus KanopuMeTpUpoBaHUA AOMKHbI ObITb OMHAKOBBI:

- MPU YCTAHOBIIEHUM BENIMYMHbI TEMNOTbl CropaHusi 06pa3sLoBOi Mepbl — 3TANOHHOW GEH30MHO
KUCMOThI;

- NpU ONpeAeneHnmn SHEPreTMHEeCKOro 9KBUBaneHTa kanopumeTpa (rpagympoBke);

- NpY OnNpeaeneHnn TennoTbl CropaHus TONMNMB B pabouem pexmvme.

MpoBeaeHue rpaayupoBOYHbIX UCTLITAHUIA B TE€X e YCOBUSIX HA TOM Xe KanopuMeTpe, B TOW e
Gombe, C TeMU xe peakTUBaMM U MaTepuanamu, YTO U NPW UCMbLITAHUU TONNUB, UCKIIOYAET BMUSHUE
CMCTEMaTUYECKUX OLLMBOK IKCNEPUMEHTA.

MpagympoBky npubopa NpPOBOAAT KaK OTAENbHYI0 CEpPUI0 UCTLITAHWA Ana  Kaxaon OoMObl,
yCTaHaBNUBasA 3HEPreTUYECKUn 3KBUBAMNEHT KANOPUMETPA, Kak MOCTOSAHHYIO rPaAyUpPOBKHU.

Mpu noBepke KaNnOPUMETPOB U3MEPAIOT UX SHEPTETUUECKUI SKBUBANEHT.

A.3 MaTepuanbl u peakTuBbl

MaTtepuanbl u peakTuebl CM. pasgen 6.

A.4 Annapartypa

Annapatypy cMm. pasaen 7.

A.5 CtaHgapTHble yCNnoOBUA onpeaesrieHusa 3HepreTuyecKoro 3KkBUBasrieHTa Karmopumerpa

YCnoBusi yCTaAHOBMEHUA TENNOTbl CrOPaHWUs 3TaroOHHOW OEH30WHON KMCNOTbI U TPagyMpOBKU
KanopumeTtpa onpefensior paboyne ycroBusi KanopuMeTpupoBaHuUsi NpU onpeaerieHnn TenrnoTbl CropaHusi
TONNMB:

- cTaHaapTHas Temnepatypa (25 + 2) °C;

- Opuker 3TanoHHoi OeH3oliHoW kucnothl (6.5, 9.2.2) maccou (1,01 + 0,01) r B3BewWMBAOT C
NOrpeLwHoCTLIO He Gonee + 0,1 mr;

- 06beM gucTunNNMPOBaHHOR BoAbI, A06aBnsemol B 6omby, (1,0 £0,1) CM3;

- NepBOHavansHoe AasneHune kucnopoaa B 6ombe (3,0 + 0,3) MIMa;

- NOCTOSIHHAA Macca BOAbl B KANOPUMMETPUYECKOM COCyAe, B3BELLEHHAS C MOrpeLlHOCTbIO He Bonee
+05T;

- 3anasn COCTOMT M3 3ananbHOW NPOBOJIOKU U, €CNU HEOBXOAUMO, XIOMYATOOYMAXKHON HUTH;

- NpU rpagyMpoBKe KanopuMmerpa BBEAEHWE MOMPaBkM HA TennoTy oOpa3zoBaHMs U PaCTBOPEHUS
a30THOW KMCMNOTbI, OOpa3sylowencs u3 asora He BbITECHEHHOro u3 0omObl BO3ayxa, ABNAETCA
0053aTENbHLIM;

- coaepxaHue asoTHOW KUCAOTbI B CMbiBE O0MOLI onpeaensaoT TuTpumetpuyecku (10.5.2).

A.6 NMoaroroBKa K UCNbITAHUAM
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KanopumeTp nogrotasnueaioT K paboTe B COOTBETCTBUM C MHCTPYKLMEI NO 3KCMnyaTaumm

MpuroToBneHne GPUKETOB ATANOHHOW GEH30MHON KUCTOTHI MO 9.2.2.

KanopumeTpuyeckyto 60MOy U KanopuMeTpUYECKUIA COCY, NOATOTABNMBAIOT K UCMbITAHUAM NO 9.3 K
9.4, COOTBETCTBEHHO.

A.7 MpoBeaeHne UCNbITAHUA

Bce onepauuM no rpagyupoBke KanopumeTpa npoBOASAT B COOTBETCTBMM C TpeboBaHMAMMU,
U3NOXXEHHBIMU B MHCTPYKLMK MO 3KcnnyaTauum npubopa.

CxuraHme HaBeCKM JTanoHHOW OEH30MHOM KMCNOTbl Ans  ONpeAerneHust dHEePreTU4ecKoro
SKBMBAaneHTa u3onepubonuyeckoro kKanopuMeTpa NPOBOAST N0 METOAMKE, U3NOXKEHHOM B noapasaene 10.2,
a agmabartuyeckoro kanopumetpa — B nogpasgene 10.3 HacTosLwero craHaapra.

A.7.1 YcTtaHOBneHue nNpPOAOIIKUTENIBHOCTM [NIABHOTO nepuoma npu pabore Ha
aguabaTuyeckom Kanopumertpe

MpoaOMKUTENBHOCTL MABHOrO MNepuoda YCTaHaBNMWBAIOT OTAENbHO ANA Kaxaon GoMOGbl nytem
npeaBapuTenbHbIX  UCMbITAHWIA, NPOBOAUMLIX A0  OMPEJEerneHus JHEepPreTUYECKOro  9KBUBASEHTAa
agmabaTnyeckoro kanopumeTpa.

B x04e aTMX UCMbITaHW NPOBOAAT CEPUID U3 NATU CKUTaHUW ITANOHHON OEH30MHON KUCHOTbI B TEX
e YCINOBUSIX, B KOTOPbIX 3aTeM OyayT OnpeaensaTb SHepreTM4eCckui dKBUBAIEHT. B KaXaoM UCMbITaHUM B
rnaBHOM nepuoae CHMMAKT € TOYHOCTbK A0 0,001 K nokaszaHuss TepmomeTpa € uHTEpBanioM 1 MUH C
MOMEHTA 3aXUraHWa U 40 NOMyYEeHMNA TPexX NocrneAoBaTeNbHbIX MOKa3aHWi, OTAUYAIOWUXCA APYr OT Apyra
He Gonee, yem Ha 0,001 K. Bropoe u3 3TMx Tpex nokasaHuii NMPUHMMAIOT 3@ KOHEYHYI0 Temneparypy
rmaBHoro nepuoga, a Bpema (MMH) OT MOMEHTA 3aXuraHus [0 BTOPOro nmnokasaHua — 3a
NpOAOIKATENbHOCTL [MAaBHOIO nepuoda B AAHHOM WCMbITaHMM. M3 nsSTM NOny4YyeHHbIX pe3ynbTaTtoB
BbIOMpPAatoT HaMbonbLUYO NPOAOIMKUTENBHOCTL MMAaBHOrO NEPUOAA, KOTOPAs HE OPKHA NPeBbIaTh 10 MUH.

YCTaHOBNEHHYKD NPOAOIMKMTENbHOCTL [NABHOrO MNepuoda UCNOMb3YIT Mpu  onpeaeneHuu
SHEepreTUYECKOro SKBMUBANEHTa AAHHOr0 aauabaTuyeckoro kanopumeTpa ¢ COOTBETCTByloLlen Gombou, a
3aTeM W npu onpeaeneHnyd TEnnoTbl CropaHus TOMMMB B 3TOM KanopumeTrpe Ao ero pemodTta. lMocne
peMoHTa KanopumeTpa unu 6omMbbl NPOAOMKUTENBHOCTL IMABHOIO NepuoAa yCTaHaBnvuBaloT 3aHOBO.

A.7.2 'pagyupoBKa kanopumeTpa

Ons onpeaeneHns sHepreTMYECKOro 3KBUBaNEHTa kanopumeTpa noboro Tuna NPOBOAAT CEpUI0 U3
LLECTN rPagyupOBOYHBIX UCTMbITAHUI B KaXKaon Gombe. HaBecku 3TanoHHON GEH30MHON KUCTOTbI CKUraloT B
BuUae OpuUKeToB.

Mocne 3aBepLUEHUsT KAKAOTO UCMbITAHUA B CMbiBe 60MGbI (cMm. 10.4.2) onpeaensior coaepXkaHue
a30THOM kucnoTbl no 10.5.2. Mo pe3ynbTatam TUTPOBAHMA B CEPUM U3 LUECTU UCMBLITAHUA PaCCUMTLIBAIOT
cpeaHee 3HauyeHue obbema pacTBopa rMapokcuaa HaTpus, M3pacxoAO0BAHHOrO Ha TUTPOBAHME a30THOM
KMCROTbI.

A.8 O6paboTKa pe3ynbLTaToB

A.8.1 O6paboTtka pe3ynbTaTOB WU3MEPEHUI B COBPEMEHHbIX aBTOMaTU4ECKMX Karnopu-merpax
NpPOM3BOAUTCS C UCMONb3OBAHWMEM NPOrpaMMHOro obecneyeHusa npubopa, uTo NO3BoONsAeT
NnoNy4YnuTb B 9MEKTPOHHOM WNU NEYaTHOM BUAE 3HAYEHME ODHEpPreTUYECKOro IKBUBANEHTA B KaXAOM
rpagyMpoBOMHOM OMbITE€, CcpeaHeapudMeTU4eckoe 3HAYEeHME SHEPreTUYECKOTO IKBUBAmNEHTa Cepun
rpagympoBo4HbIX OnbiToB (C) M OTHOCUTENbHOE CTaHAAPTHOE OTKMOHEHWE pe3ynbTaTtoB ANIA Cepuun
rpagympoBOYHBIX ONbITOB (V, %).

Mpu paboTte Ha HEABTOMAaTUUYECKMX KanopuMeTpax 3TU BENUYUHbI PACCYMTLIBAIOT MO popmMmynam,
NPUBEAEHHBLIM HWXKE U OTHOCALLMMCH K CUCTEMam C NOCTOSHHOW Maccoil BOAblI B KanopumeTpuyeckom
cocyae. B pacuetbl BKMIOYaloT pe3ynbTaTbhl BCEX FPaAyMPOBOYHLIX MCMLITAHWIA, KPOME TeX, B KOTOPbIX
oBHapy>XeHbl NPU3HAKU HENONHOTO cropaHns 6E€H30MHON KUCNOThI (CaXa).

A8.2 [na apguabatnyeckux KanopuMETPOB JHEPreTUYECKMId 9SKBMBAMNEHT AnA OTAENbHOro
rpagympoBOYHOro ucnbitanus, C;, /K, paccumTteiator no hopmyne:

Qi+ Q+ Qy
7 ———— (A1)
tn—to
rae Qi — KONWUYECTBO TEMMOTbl, BbiAENMUBLUEWCA NPU CrOpaHWM HaBeckn GEeH30MHOW Kucnothl, [k,

paccyMThIBAIOT MO hopMmyre:
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Q1= Qvpa M (A2)
A€  Qyua — TENMOTA CrOPAHMA 3TANOHHON DEH30MHON KUCMOThLI MPW MOCTOSAHHOM
obweme, [/,
m; — Macca HaBeCKu 3TanoHHON BEH30MHOWM KUCMOThI, T;
Q, — KONWYECTBO TEeNnnoThbl, BbLIAENMBLUENCA MPWM CropaHuM 3anasnbHOW NPOBOMOKK, DX,
paccyMTbIBAIOT MO hopmMmyne:
Q=g m (A.3)

rae Q, — TennoTa cropaHusa NPOBOSIOKKM, [K/T;
m, — macca CropeBLLel NPOBOJIOKY, T;

Qn — KONMUYECTBO TEMMOThI, BbiAENUBLUENCA Npu 0Opa3oBaHUM U PaACTBOPEHUM B BOAE a30THOI
kucnotsl, bk, paccunTbiBatot no 10.5.2;

(t, — t)) — Habmogaemblii NOABLEM TEMNEPATYPbI B KANOPUMETPUYECKOM cocyae, K unu ycnosHas
eanHuLa;

t, — KOHe4Has Temneparypa rnaBHoro nepuoga, K unv ycnosHasa eauHuua;

fp — HavanbHasa Temneparypa rnasHoro nepuoaa, K unu ycnosHasa eauHuua.

A.8.3 [Ona wusonepnbonuyecknx KanopuMeTpoOB SHEPreTUYEeCKMn SKBMBANEHT ANS OTAENLHOro
rpagympoBOYHOro ucnbitanus, C;, [bw/K, paccuntbiBatot no popmyne:

Qi+ Q+ Qy
ci=—mm8M (A.4)
At

rae  Qq, Q, Qu—no A8.2;

A t— ucnpasneHHbIn nogbem Temnepatypsl (cMm. 11.1 n 11.2), K unn ycnosHasa eguHuua.

A.8.4 [Ina Bcex TUMOB KanoOpMMETPOB 3a IHEPreTMYeCcKUi SKBMUBANEHT KarnopuMmeTpa npuHMMatoT
cpegHeapuMeTMHECKOe 3HaYeHWe Pe3ynbTaToB LUECTM ONpeAerneHWn SHEpPreTMYeckoro 9KBMBAareHTa B
0AHON U TOI xe 6ombe (C).

PesynbTtaT onpeaeneHWs SHEPreTMYecKoro 3KBMBANEHTa CUYUTAKT YAOBMNETBOPUTENbHBIM U
nonyyYeHHoe 3HavyeHne C MCnonb3yiloT Npu OnNpeaeneHun TennoTbl CropaHust TONMUB, €CNKM OTHOCUTENbHASA
NMOrpeLUHOCTb Pe3ynbTaToB ONpeAeneHna nNpu ypoBHE AOBEpPUTENbHON BEpPOATHOCTM 0,95 He npeBbiaeT
0,2 %. Ecnu pa3bpoc pe3ynbTaTtoB €AUHUYHLIX ONpeaeneHuin dHepreTUYecKkoro SKBMUBArieHTa TakoB, YTO
OTHOCUTENbHAsA NOrpelHocTb Boiwe 0,2 %, BbIABMAAIOT U YCTPAHSAIOT MPUYMHBI HEYAOBNETBOPUTENbHbLIX
pes3ynbTaToB U NPOBOAAT HOBYIO CEPUI0 rPagynPOBOYHBIX UCMbITAHUN.

A.8.5 OTHOCUTENLHYID NOMPELUHOCTL (OTHOCUTENLHOE CpedHee KBagpaTUYHOE OTKIOHEHWUE)
pe3ynbTaToB ONpeaeneHus d3HepreTUYeckoro 3KBUBAreHTa, v, B NPOLEHTax, pacCuMTLIBAKOT Mo hopmyne:

s-100
Ve ————— (A.5)
C
rae S — cpefHee KBagpaTW4yHOE OTKIIOHEHME pe3ynbTaToB ONpeaeneHus SHePreTMYecKoro SKBMBaneHTa,
paccyuTbiBaeMoe no popmyne:

s= : (A.6)
rgoeé N — KONM4YeCTBO BKITKOYEHHbIX B pacyeTbl pe3yrbTaTos;
C; — pes3ynbTaT eAUHUYHOrO ONpeaeneHnsa 9HepreTMYeckoro akemsanenTa, hr/K;
C — cpeaHeapndmMeTMHECKOe 3HaYEeHNe SHEPreTMYeCcKoro 9KB1BaneHTa B cepum u3
n ucnbiTanun, /K, paccunteiBaemoe no popmyne:
n=6
2.C
c=1=__ A7)

n

2,6 — koappuymeHT CTblogeHTa nNpu ypoBHE goBeputenibHOW BeposaTHocTn 0,95 un vncne
onpeaeneHui — 6.

A.9 lononHeHua K MeToauKe onpeaerieHUsa 3HepreTM4eCKOro 3KBUBasieHTa Kanopumertpa
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A.9.1 Tocne rpagyvMpoBKM KanopumeTpa MPOBOAAT KOHTPOSIbHbIE WCMbITAHUSA ANA NPOBEPKU
rpagyvpoBku Nnpubopa u A0CTOBEPHOCTU (MPaBUINbHOCTU) KanopUMETPUYECKUX U3MEPEHUIA.

BewlectBa AnNs KOHTPOSIBHbLIX WCMAbITAHMIA (6.6) AOMKHbI MMETb FapaHTUPOBAHHYID YUCTOTY MU
W3BECTHYIO TENMOTY CropaHusi.

Yno0HbIN ¢nocob npoBepku rpayupoBKU KAaNOpPUMETPUYECKON CUCTEMbI — MPOBEAEHUE CXKUTaHUs
3TaNOHHOM GEH30MHOM KUCNOThI UMW CTaHAAPTHOrO obpasua yrns B paboyem pexume.

A.9.2 BenuunHy 9HepreTU4eckoro aKBMBareHTa KanopuMeTpa crneayeT nNpoBepaTb HE Pexe OAHOro
pasa B Tpu MecCsiLia Unu Npu 3aMeHe U PEMOHTE YacTel kanopuMmeTpa u 60MObI.

Mpu nepuoanyeckux rpagynpoBKax KanopumMeTpa, He CBA3aHHbIX C UBMEHEHUSIMU B CUCTEME, HOBOE
3HadeHne C He AOIMKHO OTnmnyaThes OT npeablaywero 6onee, yem Ha 0,25 %. Ecnu pasHuua B BenuynHax C
npesbiwaet 0,25 %, nccneaytloT NPUYMHbLI 3TOFO PasnUyus 1, N0 BO3MOXXHOCTU, YCTPAHAIOT UX.

BbICOKOABTOMATU3MPOBAHHBLIE KanopuMeTpel TPeOyloT Gonee 4acTbiX rPagyumpoBOK U MPOBEPOK
(A.9.1) ¢ ucnonb3oBaHnem 6EH30MHOM KUCMOTLI B KAYECTBE BELLECTBA ANS KOHTPOMNbHbLIX UCNbITAHWUN.

A.9.3 B cTaHaapTHbIX YCIOBMAX CXXMraHusa BEH30MHON KUCMNOThLI B kanopumMetpudeckon 6ombe (A.5)
ee Tennorta cropaHus cocrasnsaetr 26454 [i/r. MNpu Opyrux yCnoBMSIX CXUraHus Temnnota CcropaHus
O€EH30MHON KMCMOTbl M3MeHsieTcA. [pu M3MEeHEeHUN BENUYMHBI TEMMOTbI cropaHua bonee, yeM Ha = 5 [/, B
BENUYMHY, YKA3aHHyl0 B Macrnopre, HeoOXoAuMO BBECTW MOMPaBKy B COOTBETCTBUM C WHCTpykumen no
npumeHennio MCO 5504 (cm. 6.5) M pacdeT 9HEpreTMdecKkoro 9KBMBaNEHTa BECTM, uUCXoad U3
CKOPPEKTUPOBAHHOW BEMUYUHBI TENNOTbI CrOPAHUS.

A.9.4 lMpu rpagynpoBKe KanopuMeTPOB CTaHAapTHas TemnepaTtypa UCMbITaHWs, paBHass KOHEYHON
TemnepaTtype rnaBHoOro nepuoaa, 4omkHa ObiTe 0OAMHAKoBOM B npegenax £ 1 K.

Mpn HeoBXO0AUMMOCTU CTaHAAPTHYIO TEMMEpaTypy BbIGUpaOT NpoM3BONbHO B Npeaenax + 10 K,
HaunHasa ot 25 °C. Mpu OTKNOHEHWUN CTaHaapTHOW TeMmnepaTypsl oT 25 °C 6onee, yem Ha * 5 K, B JaHHbIX O
rpagyvwpoBKe creayeT ykasaTb: SHEPreTM4ecKUii IKBMBANEHT Npu COOTBETCTBYIOLLEN TeMnepaTtype.
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Mpunoxenne b
(o6n3aTennbHoe)

PacueTt BbIClWIeN TENNOTbI cropaHus npu noCToAHHOM AaBJri€eHUn, HU3WEeNn TeNnNoThbl
cropaHusa npm noCTtossHHOM 06beMe N NOCTOAHHOM AABNEeHUN

Mpu cxuranum TonnMBa B KanopumeTpuyeckon 6ombe o0b6bem rasoobpasHbIX NPOAYKTOB rOpEHUsi
ABMSAETCA BENUUYUHOMN NOCTOAHHOM. Mpu CxUraHum TonnuBa B TONke 00bEM ra3oB M3MEHSIETCS, a AaBneHue
0Ka3bIBAETCH NOCTOSAHHbLIM.

B.1 PacueT Bbicwien TensioTbl CFOPaHUA NPU NOCTOAHHOM AABIEHUU

BoiCclias TennoTta cropaHus npu NOCTOSSHHOM AaBneHuu (3.2) ABnseTcsl BENMYUHOW YCITOBHOW, Tak
kak noapasyMeBaeT Takoe CoveTaHMe NMPOAYKTOB CropaHusi, KOTOpOro B AENCTBUTENLHOCTM ObITb HE MOXET,
1 NOTOMY €€ Henb3A ONPeAesnuTb SKCNEePUMEHTANbHO.

MpeacTaBnAIOT, YTO KOHEYHLIMW NPOAYKTAMU FOPEeHUs SIBNSIIOTCA BOAA B BUAE MMUAKOCTU, a TaKKe
rasoo0pasHble AMOKCUA Yrnepoaa, a3oT v AUOKCUA, Cepbl.

Mpu aTom npoucxoguT U3meHeHne odbema rasosoii dasbl. Bogopoa tonnuea B3auMoaencrByeT ¢
ra3zoobpasHbiM KMCNOpPoAOM M 00pasyeT XuAKkyl BOAY, YMEHbLUas npu 3ToM 0b6bem cuctembl. Yrnepoa
TonnuBa pearmpyeT ¢ rasoobpasHbiM KuCmopogom, obpasysa paBHbii 06bem rasoobpasHOro auokcuaa
yrnepoga. To e caMoe NpPOUCXOAUT C CEPON TOMNMBA, T. € 3a CYET yrnepoaa u cepbl 06bemM CUCTEMbBI HE
u3MeHsieTcs. 3a CYeT Kucnopoaa u asota Tonnmea 06bem razoobpasHoi chasbl yBenuMUUBaeTCA.

N3meHeHne obtema razoobpasHoi dasbl, Ang, BLIPAKEHHOE B MOb/I NPOOLI, MOXHO paccyuTaTh no
opmyne:

Ang = 0,01 [~ (0,5H/2,016 + O/31,999 + N/28,013)] B.1)

raoe H, O, N — maccoBble gonu obLiero Bogopoaa, KMCrnopoga W asoTa B yrre, Haxoaswemcs B
COCTOSIHUM, ANSI KOTOPOro NPOU3BOASAT MepecyeT BbICLUEW TEeNMOThbl CrOPaHUs NpU NOCTOSHHOM o6beMe Ha
BbICLLYIO TEMNNOTY CropaHusi Npu NOCTOSIHHOM AaBneHun, %.

PasHuuy Mexay BbICLLUEA TEnnoToW CropaHusi npu nOCTOSHHOM OObeMe M NpUM NOCTOSAHHOM
JAaBMEHNN MOXHO OLleHUTb paboTow (3Heprueit), KOTOPY NPOU3BOAMT Cpeaa AnA COXPAHEHUs NOCTOSHCTBA
pasnenus. ns toro, 4toGbl onpeaenuTs 9Ty paboTy, BENUYMHY Ang criefyeT YMHOXUTb HAa RT, 3ameHnss
u3MeHeHne obGbema (Monb/r Npobbl) HA M3mMeHeHue aHeprun (/i npobel). 3geck R — yHuBepcanbHast
rasoBasi NOCTOSIHHAA, paBHasa paboTe paclumpeHns 1 MOns rasa ¢ CoOxpaHeHMEM NOCTOSAHHOTO AaBeHUs npu
HarpesaHuu Ha 1 K (R = 8,315 Dx/monb-K); T — craHgapTHas TemnepaTtypa npu onpeaeneHun TeENNoThbl
cropaHus yrnen, pasHas 298,15 K unu 25 °C.

BenuunHa, nonyyaemas npu yMHOXEeHUW An, Ha RT, npeacrasnser cobon mnonpasky Ha
MOCTOSIHCTBO AABNEHUSA, KOTOpasi OTHOCMTCA K BbICLLER Tennote cropanus. Mpoueccbl napoobpa3oBaHus B
TOMKE 3TOW NONPAaBKOW HE YYUTbIBAKOTCS, MOITOMY NEPECHET C OAHOM BbICLUEN TENNOTbHI CrOPAHWUS HA APYryio
LenecoobpasHo NPOBOANTE, UCNOMb3YSA BEMMYMHBI, PACCHUTAHHBIE HA CyX0€ COCTOSIHUE TONMMBA.

COOTHOLLEHME MeXay BbICLUEN TEenmoTOM CropaHuWs npu MOCTOSHHOM ob6beme ( :V, Ibx/r) n

BbICLLUEN TENMOTON CropaHua Npu NOCTOAHHOM JaBneHUn (Od

5.0 IbK/r) BbipaXKaeTcs ypaBHEHUEM:

Q7 =Qf +615H-08(0°+N?) , (6.2)

rae  H% O NY— maccoBble A0MM BOAOPOAA, KUCHIOPOAA W a30Ta B CyXOM TONnuBe, %.
H" onpegensiiot akcnepumenTanbHo o FOCT 2408.1. (Od + N°) paccuutbiBalot no popmyne:

(07 +N%)=100-A"-C/ - H' -5/ (6.3)

d d
Kak BuaHO u3 ypasHeHusa (b.2) , BenuuuHa Qs » OTNn4aeTca ot OsV HE3HAYUTENbLHO.
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B.2 PacueTt Hu3WeN TennoTbl CropaHMA NP1 NOCTOAHHOM 06bLeme

Hu3wasn TennoTta cropaHusi Npu NoCToAHHOM o0beme (3.3) ABNAETCH BENMMYMHOW YCNOBHOWM, TakK Kak
noapasyMeBaeT Takoe COYeTaHWe NPOAYKTOB CropaHusi, KOTOPOro B AENCTBUTENBHOCTU ObiTh HE MOXET, U
NOTOMY €€ HEeNb3s ONPEeAEnUTb SKCNEPUMEHTANBHO.

MpeacTaBnstoT, YTO KOHEYHBIMU MPOAYKTaMW TFOPEHUS SIBNAIOTCA BOAA B BWUAE BOASIHOIO napa,
HaxoasLerocst npu runoteTudeckomM gaesneduun 0,1 MMa, a Takke rasoobpasHble AMokcua yrnepoaa, a3oT u
ONOKCUA CEpbI.

3HayeHne HM3LWEeNn TennoTbl CropaHust Npu MNOCTOSAHHOM OObEME MEHbLUE BbICLLENW TEMMOThI
cropaHus npyu NOCTOSTHHOM OObeMe Ha Benu4uMHy TennoTbl KOHAEHCauMu napa, KOTopblii obpasyeTtca u3
BNaru TONAMBa M BOAOPOAA OPraHUYecKon Maccehl, MPeBpaLLatoLerocs npu ropeHnn B Boay, a 3ateM B nap.

Tennota ucnapeHus BoAbl Npu NOCTOsiIHHOM o6beme npu 25 °C cocraensieT 41,53
kbx/Monb. 3TO cooTBeTCTBYET BenuuuHe 206,0 x/r B pacyete Ha 1 % Boaopoda B npobGe TomnuBa wUnu
23,05 x/r B pacyeTte Ha 1 % BOAbI.

Hu3wwyo TennoTy cropaHmsa cyxon npobel TONAMBa NPU NOCTOSAHHOM 0Obeme ( ,ﬁ',, Ibx/r), ucxons

13 BbICLUEN TEMNMOTbl CrOPaHUsl CyXOro TOMnuea npu NOCTOSIHHOM O0beme (Qsdv, IbK/r), paccuuTeiBaloT no
cdopmyne:

0 = QF, —206 H° (B.4)

Hu3wyio Tennoty cropaHua paboyero Tonnuea ¢ obLuel Bnaroin VV,’ npu NOCTOsIHHOM 0Obeme

( /.’V , IPK/r) paccunTbIBaOT N0 hOpMyne:

,q/ = ;Ij/ —100-,/’/" —23,05Wtr unu
' 100

, 100 - W/ ,

v =(Q5, —206 H")—mo’ -23,05W, ®.5)

roe  H? — maccosasi gons obulero sogopoaa (BKNO4as BOoAOPOA rMAPATHON BRnaru) B Cyxom Tonnuee,
onpegensemas akCnepumeHTanbHo, %;

W, — maccosas nons o6weit Bnarv paGouero Tonnmsa, %.

B.3 PacyeTt Hu3wWen TennoThbl CropaHuA NpyM NOCTOAHHOM AaBfIEHUN

Hu3was TennoTa cropaHua Npu NOCTOSIHHOM AaBfEHUU XapakTepudyeT peasnbHY0 3HEPreTUYeckylo
LIeHHOCTb TONnnuBa. 3Ta BENMMYUHA ABNAETCS pacvyeTHOM, HO HE YCMNOBHOW, TaK KaKk MMmeeT (pu3nmdeckui
CMbICH.

KoHeyHbIMM npoayKTaMu ropeHua ABNAITCA BOAAHOWM nap npu aasneHuu 0,1 MMa, a Takke
raszoobpasHble AMOKCHA yrnepoaa, asoTt u AUOKCu cepbl.

TennoTta ucnapeHus BoAbl NPy NOCTOSSHHOM AasneHuu npu 25 °C coctasnset 44,01 kpk/Monb. 310
cooTBeTCcTBYET BenuuuHe 218,3 [bi/r B pacdete Ha 1 % Boaopoaa B npobe Tonnuea unu 24,43 xr B
pacyete Ha 1 % BOAbI.

COOTHOLLIEHUE MEeXY BbICLLEA W HU3LLEW TenmnoToW CropaHua Cyxoro TONnMBa Npu MOCTOAHHOM
OABMNEHUN TaKoe e, KaK MeXAy BbICLIEN U HU3LIEW TENNOTON CropaHUsA Cyxoro TONnMBa Npu NOCTOSAHHOM
ob6weme (cM. chopmyny B.4):

QZ, = Qgp - 2183 H’ (6.6)

BBoas B 310 ypaBHeHue chopmyny 5.2, nonyyaior:

Qf, =1Q;, +6,15H'-0,8 (07 +N%]-2183 H'= QJ, —212,15H-0,8 (07 + N% (B.7)

Hu3wylo TennoTty cropaHusa pa6overo Tonnuea ¢ obuien Bnarow VV,’ npu NOCTOSAHHOM AaBNEeHUU
(Qip', DoK/r) paccumTLIBAIOT MO hopmyne:
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. 100 - W," ,
O/;p ZOZ,TO’—24,43VV, nnn
100 -W"
@, =(@,-2183 Hd)TO’—24,43 Wy i
Q, :[ 9, —212,15H¢ —o,s(od +N? )]M—24,43 wy; (6.8)

rae (Od + Nd) — MaccoBas 4ons KACrnopoga u asota B CyxoM TONnMBe, paccuutaHHasa no dopmyne b.3,

%;
HY — maccosas aonsa obuwero Bogopoaa (Bknoyas BOAOPOA rMApPaTHON BRaru) B Cyxom TOMNMBE,

onpeaensiemas 3KkCnepuMeHTansHo, %;
W, — maccosas aons o6en Bnarv paGoyero Tonnmea, %.
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MpunoxeHune B
(cnpaBo4Hoe)

CnpaBoYHble Tabnuubl U MH(POPMaLMOHHbIE MaTepuarnbl

B.1 EaMHULbI u3MepeHUs TensoTbl CropaHna

Ibxoynb, [k — B cucteme CU eguHuua nsamepeHuns sHeprum, pabotbl n kKonuvecrea Tennotbl. 1 Ik
— 3710 paboTa, cosepuiaemas cunoii B 1 H Ha nepemMelleHnn B 1 m.

Kanopus, kan (kunokanopus, Kkan) — KonmM4ecTBo Tenna, Heobxogmumoe anda Harpesanma 1 1 (1 kr)
BoAbl 0T 19,5 no 20,5 °C npu 101,325 klMa (760 mm pT. CT.).

BputaHckas Tennosasa eauHuuya, BTU (British Thermal Unit) — konuyectso Tenma, KoTopoe
Heobxoanmo ang Harpeeanus 1 anrnuickoro cpyHta (1 Ib = 453,6 r) Boabl Ha 1 °F (cm. B.2).

COOTHOLLUEHUE MEXAY eANHULIAMU U3MEPEHUSI TENMNOTbI OTpaxkeHo B Tabnuue B.1.

Tabnuua B.1— KoapduumeHTtbl ansa nepecdeTa TENNOTbI CTOPaAHUS TOMMMB C OAHMX €AUHUL
U3MepeHna Ha gpyrue

EanHuua nsmepeHus KKan/kr KIDK/Kr BTU/Ib
KKan/kr 1 4,1868 1,800
kIH/Kr 0,2389 1 0,430
BTU/Ib 0,5556 2,325 1
B.2 EaMHMUBI U3MepeHusa TeMmnepaTyphbl
EauHuUbI u13MepeHns TemnepaTtypbl Npy onpeaeneHny TENNOThl CrOPaHus:
- rpagyc no wkane Lenscus, °C;
- rpagyc abconoTHON TemnepaTypHoOn wkanbl KenbeBuHa, K;
- rpagyc no wkane dapedrenta, °F.
MHuTepsan TemnepaTtypbl B 1 °C COOTBETCTBYET MWHTEpBany TemnepaTtypbl, pasHomy 1 K.

CoOTBETCTBME MexXay TemnepaTypamMu, BbipaXkeHHbIMU B eanHuyax °C u K, gaHo B Tabnuue B.2.

Ta6bnuya B.2

Lkana Llenbcusa

LLkana KenbBuHa

0°C
20°C
100 °C

273,2K
203,2K
373,2K

3HayeHna TemnepaTyp, BblpakeHHble B rpagycax no wkane Llenbcua u dapeHreiTa, CBA3aHbl
crneayoLein 3aBMCMMOCTbIO:

t(C)=[t(°F)-321-5/9 .

COOTHOLIEHNE Mexay TemnepaTypamu, BbipaxeHHbIMK B eguHnuax °C u °F, gaHo B Tabnuue B.3.

Tabnuua B.3

LLkana LUenbcua

LLikana ®apeHrenta

0°C 32°F
100 °C 212 °F
B.3 Pasnuuusa 00603HauYeHuM nokasareneu 7] WHOEKCOB, npUMeHsieMbIX B

MeXrocygapCTtBeHHbIX U MeXAYHAPOOHbIX CTaHAApPTaX

B.3.1

CpaBHeHue 0003Ha4YeHUn TENnoThbl

craHpgapte n 8 MCO 1928:2009, npuseaeHo B Tabnuue B.4.
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Tab6nuuya B.4 — O603HayeHMsa TENNOTbl CropaHnsa ToNNuB

FOCT 147-2013

HaumeHoBaHue nokasarens

Obo3HavYeHue nokasartens

no HacrosLemy no NCO 1928
cTaHaapTy

Tennota cropaHus B 6ombe aHanMTUYECKON Npodbl .
TonnuBa Q;
BbicLuas TennoTa cropaHusi aHanuTM4ecKkoi npoowl Y
TOMMMBa Npu NOCTOSIHHOM 00beme SV qvor
Boicwas TennoTa cropaHusa paboyero TonnmMea npu .
NOCTOSHHOM 06beMe Q, qvorm
BbicLuas TennoTa cropaHusi Cyxoro TOnnuea npu p
MOCTOSIHHOM 06beme 7 qvgrd
BbicLlas TennoTa cropaHusi cyxoro 6€3305bHOro TonnuBea dof
Mpu NOCTOSIHHOM 00beme e q v.graaf
BbicLlas TennoTa CropaHusi aHanMTUYECKO| NpoobI Y
TONMWBA NPU NOCTOAHHOM AaBJIEHUU Q7 9oor
Bobicwas TennoTta cropaHus paboyero Tonnuea npu ,
NOCTOSIHHOM AaBNIEHUN Q) 9porm
Hu3swas Tennota cropaHus paboyero Tonnuea npu .
NOCTOSHHOM AaBNEHNM Q, 9 pnetm
Huslwas Tensnora cropaHusa Cyxoro Tonnuea npu P
MOCTOSIHHOM /1aBneHnu Q) 9 pretd
Hu3was TennoTta cropaHusi cyxoro 6€3301bHOro0 TonnmMea dof
NPW NOCTOSAHHOM [JaBMEHNK Q—,p b p.netdaf
Hu3swas TennoTa cropaHusa paboyero Tonnuea npu ,
nocrosiHHom o6bLeme v q V.netm
Huswaa rennorta CropaHuna cyxoro tonnusea npu 4 q Vnetd
NOCTOSAHHOM 0ObemMe v T
Huswas TennoTa cropaHusi cyxoro 6e33051bHOro TonnmBea daf g V.net,daf
npu NOCTOAHHOM O00Bbeme v s
TennoTa cropaHusl 3TanOHHON BEH30MHONW KUCAOTbI NPy
NOCTOSAHHOM 06beme Qv pa Qy b2

B.3.2 CpaBHeHne WHOEKCOB MpuU MnokKasatensAx TennoTbl CropaHusi, ykasblBalOLLUX COCTOAHUE
TONMKUBA, UCMOMb30BaHHBIX B HACTOSILLEM cTaHaapTe u B MCO 1928:2009, npueeaeHo B Tabnuue B.5.

Tabnwuya B.5— Ob6o3HavyeHne MHOAEKCOB NMpU NoKasaTensx TENNOTbl CrOPaHUs, YKa3blBatoLLMX

COCTOsAHME TONNuBa

MHaekc, 0603HavaloLLmin COCTosIHME Tonnunea
CocrosHue TonnuBea
no FOCT 27313 no NCO 1928
Pa6ouyee r m
AHanuTnyeckoe a _
Cyxoe d d
Cyxoe 6e330mnbHoe daf daf

B.3.3 CpaBHeHue 0003Ha4YeHUn MpPOYMX MOKasaTenen, UCNOMb3yemblX MpPW pacyeTax TEennoTbl

cropaHus B Hactoawem craHgapte u B MCO 1928:2009, npuseaeHo B Tabnuue B.6.
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Tab6nuuya B.6 — O603Ha4eHMe nokasaTenemn, NpUMEHSEMbIX NPU pacyeTax TeNNOTbl CropaHus

HanmeHoBaHue nokasarens

OB6o03HayeHune nokasartens

no HacTosALeMy no ACO 1928
cTaHgapty

OHepreTnyecknii IKBUBaNeHT kanopumMeTpa C £
Habniogaemblii nogbeMm TemnepaTypsbl t, -1t ti—t;
McnpaBneHHbln NoOABEM TEMMEepaTypbl At 0
Monpaeka Ha TennoobmeH Ah Aloy
O6ujas Bnara paboyero Tonnmea wy My
Maccosas gonsa sogopoaa B CyxoM TOMfMBeE HY W ¢
MaccoBas gons asota B Cyxom TONMBe N¢ Wi,g
MaccoBag gons kucnopoia B Cyxom TOnnmee o? Wo g
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Mpunoxenue A
(cnpaBo4HOE)

CBefeHus 0 COOTBETCTBUMN MEXAYHAPOAHbIX CTaHAAPTOB, UCNOJIb30BaHHbLIX B
KayecTBe CCbITOYHbIX B MPUMEHEHHOM MEXAYHapOAHOM cTaHaapTe,
MEeXrocyaapCTBEHHbIM CTaHAapTam

Tabnuya OA1

O6Go3Ha4yeHne n HaUMEHOBaHNe CTeneHb O603Ha4yeHne n HaUMEHOBaHNe
MeXAyHapoaHOro cTaHaapTa COOTBETCTBUA MEXrocyapCTBEHHOro cTaHgapra
ISO 334:1992 MOD FOCT 8606—93
TBepable MUHeparnbHble TONNUBA. Tonnueo TBEPAOE MUHEPAnbHOE.
OnpeaenexHue obwen cepbl. MeToa OnpepneneHue obwel cepbl. MeToa
Ouka Sluka
ISO 351:1996 MOD FOCT 2059—95
TBepable MUHEpParnbHbIE TONMMBA. Tonnueo TBepAOE MUHepanbHoe. MeTtog
OnpeaeneHne obwen cepbl. MeToa onpeaeneHus obLen cepbl CXUraHnem
CXXUraHus Npu BbICOKON TemnepaTtype npu BbICOKOW Temneparype
ISO 579:1999 MOD rOCT ISO 579—2012"
Kokc. OnpeaeneHue obuwien Bnaru Kokc. OnpeaeneHue obuien Bnaru
ISO 589:2008 MOD rOCT ISO 589—2012°
KameHHbIn yronb. OnpeaenexHne obuiein KameHHbI yronb. Onpegenenue obien
Bnaru Bnaru
ISO 625:1996 MOD FOCT 2408.1—95
Teepable MUHeparbHble TONNMBA. Tonnueo TBepaoe. Metoabl
Onpeaenenue yrnepoaa u Bogopoaa. onpeaenexHus yrnepoaa v sogopoga
Metopg JTnbuxa
ISO 687:2010 MOD rOCT ISO 687—2012°
TBepaoe MuHepansHoe Tonnueo. Kokc. Tonnueo TBepAoe MUHepanbHoe. Kokc.
OnpeaeneHue Bnaru B aHanuTM4eCcKomn OnpeaeneHune coaep>xaHnus Bnarv B
npobe aHanuTuyeckon npode ansa obyero
aHanu3a
ISO 1171:2010 MOD rocCT ISO 1171—2012"
TBepable MUHeparnbHble TONNUBA. Tonnueo TBEPAOE MUHEPATLHOE.
OnpeaeneHune 301bHOCTU OnpeaeneHune 30NbHOCTU
ISO 5068-1:2007 MOD rOCT ISO 5068-1—2012?
Yrnu 6ypbie u nurHuTel. Onpeae-neHve Yrnu 6ypbie u nurHutel. Onpeae-nexHne
coaepxanuda snaru. Yactb 1. KOCBEHHbIN cogepxxaHud snaru. Yactb 1. KOCBEHHbIN
rpaBUMETPUYECKUIA METOA OonpeaeneHus rpaBUMETPUYECKUIT METOA onpeaeneHus
oOwen Bnaru obuien Bnaru
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OkoHyaHue mabnuusi 4A.1

OB603HaYvYeHne U HauMeHoBaHue CreneHb O603Ha4YeHne n HauMeHOBaHue
MEXayHapoaHoro craHaapra COOTBETCTBUSA MEXXroCcyaapCTBEHHOrO cTaHaapTa
ISO 5068-2:2007 MOD FOCT ISO 5068-2—2012°
¥Yrnu 6ypebie u nurHuTel. Onpeae-nexHve Yrnu 6ypble 1 nurHutbl. Onpege-nexHve
cogepxaHus snaru. Yacte 2. KoCBEHHbI cogepxxaHusa snaru. Yacte 2. KOCBEHHbI
rpaBMMETPUYECKUIA METOA ONpeaeneHus rpaBMMETPUYECKUI METOA ONnpeaeneHus
Bnarv B aHanuTu4eckon npode BMary B aHanUTMYeCKoii npobe
I1ISO 11722:1999 MOD rOCT ISO 11722—2012°
Tonnueo TBEPAOE MUHEPATBLHOE. Tonnueo TBEPAOE MUHEPATBLHOE.
KameHHbIn yronb. OnpegenexHue Bnarv B KameHHbI yronb. OnpeaenexHve snaru B
aHanuTM4eckon npobe BbICYLLMBAHUEM B aHanuTu4yeckomn npobe BbICYLLMBAHUEM B
TOKe a3oTa TOKe a3oTa
ISO 17247:2005 MOD FOCT ISO 17247—2012°
Yronb. SnNeMeHTHbIn aHanus Yronb. SneMeHTHbIN aHanus
1ISO 19579:2006 MOD FOCT 32465—2013 (ISO 19579:2006)
Teepable MUHEpankHbIe TONNMUBA. Tonnueo TBEPAOE MUHEpPANbLHOE.
OnpegeneHue cogepxKaHust cepsl OnpegeneHune cepbl C UCMOSIb30BaHUEM
metoaoM UK-cnekrpometpun WK-cnektpomeTpun

" Ha Tepputopun P® gericteyet FOCT 27588—91 (ISO 579:1981) KOKC KaMEHHOY20 IbHbI.
Memod onpedeneHus obuweli enaau.

) Ha Tepputopun PO pencreyer FOCT P 52911—2013 Tonnueo meepdoe MUHepasibHOe.
OnpedeneHue obuweli enazau.

% Ha Tepputopun Pd peiicteyer MOCT 27589—91 (ISO 687:1974) Kokc. Memod onpedeneHus
efiaeu 8 aHanumuyeckoli npobe.

) Ha Tepputopun P aencreyetr NOCT P 55661—2013 (MCO 1171:2010) Tonnueo meepdoe
MuHeparnbHoe. OnpedenieHue 307IbHOCMU.

" Ha Tepputopun Pd peiicteyer FOCT P 52917—2008 (ISO 11722:1999, ISO 5068-2:2007)
Tonnueo meepdooe muHepanbHoe. MemoOdbi onpedenieHus enazu 6 aHanumudeckoli npobe.

® Ha Tepputopun P peitcteyer FOCT P 53355—2009 (ISO 17247:2005) Tonnueo meepdoe
MuHeparnbHoe. OneMeHMHbI aHanus.

MpumMmeyaHue— B HacTosALEn TAaBNULE UCMONL3OBAHO CReayioLee YCroBHOE 0G03HaYeHne
CTerneHn COOTBETCTBUS CTaHAapTOB:

- MOD — MoanuLUMpOBaHHbIE CTAaHAAPTbI.
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YK 622.62:536.662:006.354 MKC 75.160.10

KnioyeBble €roBa: TONMNMBO TBEPAOE MUHEPANBHOE, KAMEHHbIW Yronb, Oypbii Yronb, aHTpauuT, ChnaHubl
roproune, KOKC, TensnoTa CropaHus BbICLLAS NPU MOCTOSIHHOM 06beme, TennoTa CropaHusi HU3LWAsA npu
NMOCTOSAHHOM AaBMNEHUM, KANOPUMETP, Kanopumetpuyeckaa bomba
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