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Mpeancnoeue

1 PASPABOTAH AkuunoHepHbiM oblecTBoMm «HaydyHo-uccnegoBaTtenbckuid LeHTp «CTpouTenscTBO»
(AO «HWL «CrtpoutensctBo») — HayyHo-uccnegoBatenbCKMM MPOEKTHO-U3bICKATENbCKUM M KOHCTPYKTOP-
CKO-TEXHOMOMMYECKUM UHCTUTYTOM OCHOBaHWIA M NOA3eMHbIX coopykeHuid um. H.M. lNepcesaHosa (HWUMNOCHN
um. H.M. l'epcesaHoga) npu yyactun OO0 «lMeomHHoTEX MITY»

2 BHECEH TexHunuyeckum koMuTeTOM no ctaHgaptuaauum TK 465 «CTponTenscTBo»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom ®enepanbHOro areHTCTBA MO TEXHUYECKOMY
perynnpoBaHnio u MmetTponorin ot 27 oktabps 2023 r. Ne 1263-cT

4 BBE[OEH BIMEPBbIE

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoeneHbl 8 cmambse 26 @edepanbHO20 3aKoHa
om 29 uroHsa 2015 a. Ne 162-03 «0O cmandapmu3sauyuu e Pocculickoll ®@edepayuu». VMHgopmayusa ob us3-
MeHeHUaX K HacmosuweMy cmaHdapmy nybrukyemcs 8 exez00HOM (0 COCMOSAHUK Ha 1 AHeaps meKyuieao
200a) uHghopMayUOHHOM ykazamene «HayuoHansHsle cmandapmeiy, a oguyuanbHbil mekcm uamMeHeHul
U ONPasoKk — 8 EXEeMEeCHAYHOM UHGOPMaUUOHHOM ykazamene «HayuoHanbHele cmaHdapmel». B cnyyae
rnepecMmompa (3aMeHbl) unu omMeHbl Hacmosueao cmaH@apma coomeemcmayouwee ygedomneHue bydem
onybnukosaHo 8 bnuxaluwieMm 8bInycKe eXeMecgyHo20 UHPOPMayUoHHO20 ykaszamesns «HayuoHanbHble
cmaHOapmbi». Coomeemcemayoujasa UHGopmayus, yeedoMeHUe U MeKcmbl pa3Mewalomcs makxe 8 UH-
hopmayUoHHOU cucmeme obuje20 noib3o8aHus — Ha oguluansHoM catime @edepanbHo20 azeHmemea no
MexHUYEeCcKOMYy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

FPYHTbI

MeToabl na6opaTopHoro onpegeneHus Tennodguinveckux XapakTepucTuK

Soils.
Methods for laboratory determination of thermal characteristics

DaTta BBegeHua — 2023—11—01

1 O6bnacTtb NnpuMeHeHunA

Hactoawwmi craHgapT ycTaHaeBnuBaeT nabopaTopHble MeTodbl onpefeneHvus Tennousndecknx xa-
pakTepUCTUK (KoadpuLumeHTa TennonpoBogHOCTH, YAEeNbHON U 06beMHOW TENNOeMKOCTeN, KoadduumneHTa
TEMNepPaTypoONpPOBOAHOCTM) CKanbHbBIX W NONyCKanbHbIX FPYHTOB, @ TAKKe ANCNEPCHBIX MUHEparbHbIX, opra-
HOMUHEepanbHbIX U OpPraHUYecKuX rpyHTOB, B TOM “YMCIe 3aCOMEHHbIX B TanoM U MepP3fioM COCTOSIHUSX Mpu
WX MCCnefoBaHuK Npu cTpouTenbcTBe. OrpaHMYeHns Kaxgoro M3 MeTogoB NpuBeLeHbl B COOTBETCTBYHOLLEM
pasgerne.

2 HopmaTuBHbIe CCbINKK

B HacToslwem cTaHgapTe UCNONb3oBaHbl HOPMATMBHLIE CChIMKW HA cnefylolve cTaH4apThl:

MOCT 5180 pyHTbl. MeToabl nabopatopHoro onpeaeneHns hrusn4eckux XxapakTepucTuk

FOCT 12071 IpyHTel. OTOOpP, YyNakoBKa, TpaHCMNOPTUPOBAHWE U XpaHeHne obpas3Lor

FOCT 12536 pyHTbl. MeTogbl nabopaTopHoOro onpefeneHnsa rpaHynoMeTpU4ecKoro (3epHOBOro) U MU-
KpoarperaTHoro cocTtaea

FOCT 23740 lpyHTbl. MeTogbl onpefeneHnsi COOEPKAHUA OPraHWYecKuX BeLLECTB

FOCT 25100 lMpyHTeI. Knaccudpmkaymsa

FOCT 30416 pyHTbl. JlTabopatopHble ncnbiTaHua. O6LLMe NONOXeHWUs

FOCT ISO/IEC 17025 O6wue TpeboBaHUsA K KOMMNETEHTHOCTM UCMbITAaTENbHbLIX U KanuMbpoBOYHbLIX Na-
BopaTtopuii

FOCT P 59537 lpyHThl. MeTon nabopaTopHOro onpefeneHns BNaXXHOCTU 3a CYET HE3aMepP3LLe BOAbl

FOCT P 59540 IpyHTbl. MeTogbl nabopaTopHOro onpeaeneHust CTeneHy 3aconeHHOoCTH

MpumedaHnue — NpuNONbL30BAHUN HACTOALLMM CTAHLAPTOM LieNecoobpasHo NPOBepUTL AeMCTBUE CCINOYHbIX
CTaH4apToB B MHOPMALMOHHOM cucTeme 0BLLEro NoNb30BaHWa — Ha oduymansHom cainTe degepansHOro areHTCTea no
TEXHUYECKOMY PErynpoBaHmio U METPOMOrK B CeTU MIHTEPHET UMK NOo exerogHoMy MHGopMaLMoOHHOMY ykasaTtenio «Ha-
UMOHamNbHbIE CTaHAAPTLI», KOTOPLIA ONyBNMKoBaH No COCTOSHWMIO Ha 1 AHBapA TeKYLLEro roaa, U Mo BbIMyCKaM eXeMecsay-
HOMo MHCIOPMALIMOHHOTO YKasaTena «HauuoHansHele CTaHAapTh» 3a TEKYLUWIA rof. ECnu 3aMeHeH CChINOYHLIN CTaHAAPT,
Ha KOTOpbIW JaHa HedaTMPOBaHHAs CChIMNKa, TO PEKOMEHAYETCS MCMONb30BaTh ASCTBYHLLYID BEPCUIO 3TOro CTaHgapTa
C Y4ETOM BCEX BHECEHHbIX B JAaHHYI0 BEPCUIO M3MEHEHWIA. ECN 3aMEHEH CCbINOYHbIA CTaHAAPT, Ha KOTOpbIA AaHa aaTu-
poBaHHas CCbiNKa, TO PeKOMEHOYETCS UCMONb30BaTh BEPCUI0 3TOTO CTaH4apTa C YKasaHHbIM Bhille rogoM YyTBEpKAeHUS
(npuHaTUA). Ecnn nocne yTBEpXOeHWs HACTOALLEro CTaH4apTa B CCbINOYHbIA CTAHAAPT, Ha KOTOPLIA AaHa 4aTMpoBaHHas
CCbIMKa, BHECEHO M3MeHeHWe, 3aTparuealoLLee NonoXxeHne, Ha KOTOPOE AaHa CChINKa, TO 3TO NOMNOXKeHWe peKOMEHOYETCS
NPUMEHATE Be3s yyeTa 4aHHOro M3MeHeHWs. ECnu CCbiNoYHbIN CTaHaapT oTMeHeH 6e3 3aMeHbl, TO NOMOXEeHUe, B KOTOPOM
[aHa CCbINKa Ha Hero, PEKOMEHAYETCH NMPUMEHNATE B YACTU, HE 3aTParvBaloLLEl 3Ty CCbINKY.

MapaHune ochbuumnansHoe
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3 TepMuHbI U onpepeneHun

B HacTosiwem ctangapTte npuMeHeHbl TepMuHbl no FOCT 25100, MOCT 30416, a Takke cnegytoLwime
TEPMWHbI C COOTBETCTBYHOLLUMUK onpeaeneHnamu;

3.1 koadpdoMLUMEHT TENNONPOBOAHOCTU (TennonpoBoAHOCTk) A KonuuecTBo Tenna, npoTekawLlee
B €QMHWLYY BpEMEHUW Yepe3 efMHULY NMnoLlaan M30TEPMUYECKON MOBEPXHOCTU HAa eQUHNLY ANWHBI HOpManu K
3TOM NOBEPXHOCTU NPWU Nepenage TeMnepaTtypbl B oauH rpagyc, Bt/m - °C (B1/m - K).

3.2 yaenbHana TennoemkocTb C,: KonuuecTso Tenna, KoTopoe Heo6xoauMo nepeaathb rpyHTy, YTobb
HarpeTb Ha OOWH rpagyc eguHULy ero maccbl, h/kr - °C (Ox/kr - K).

3.3 obbemHana TennoemkocTb C: KonuuyecTBo Tenna, KoTopoe Heobxogumo nepegath rPYHTY, YToOk
HarpeTb Ha OAWH rpagyc eauHuLy ero obbema, ,D,)KI'MS PG (,EI,)KI'M3 - °K).

3.4 koadhpuumeHT TemnepatyponpoBogHocTH «: KoadpduumeHT nponopuuoHansHOCTM MEXay KO-
3t HULMEHTOM TENNONPOBOAHOCTM U 06GBbEMHOIN TENNOEMKOCTEI0, XapaKTepMU3ayoL M CKOPOCTb BbipaBHMBA-
HWUS TEeMMEPaTYPHOrO MOJS FPYHTa B HEPABHOBECHbIX TEMMOBLIX NpoLeccax, M2/c.

3.5 yaenbHoe TepMuyeckoe [TennoBoe] conpotuBneHue R: [lepenaj TemnepaTtypbl Ha rpaHAx nna-
CTWHbI, OTHECEHHBIV K NPOHUKAOLLIEMY Yepe3 Hee CTalMoHapHOMY TennoBoMy notoky, M - °C/BT (m - K/BT).

4 OOwme NonoXeHus

4.1 Hactosawuii cTaHgapT ycTaHaenueaeT TpeboBaHua K MeTogam nabopaTopHoro onpegerneHus Te-
NNoU3NYECKMX XapaKTePUCTUK FPyHTa:

- KoahvUMEeHTa TennonpoBOAHOCTN A TPYHTa B TAroMm Ay, 1 MEP3NOM A; COCTOAHUSAX;
obbemHon nnn yaensHon tennoemkoctu C rpyHTa B Tanom Cy, v Mepsnom C; COCTOAHUSX;

- KO3(hpuLMeHTa TeMNepaTyponpOBOAHOCTH o TPYHTA B TANOM oy, U MEP3IOM o COCTOSAHUAX;

- YOENnbHOTo TePMWUYECKOro (TEnroBOro) CONMPOTUBMEHWUS TpyHTa R B Tanom Ry, u mep3anom Ry co-
CTOSIHUAX.

4.2 Obwue TpeboBaHus K NabopaTopHbIM UCMLITAHUSAM rPYHTOB, 0BopynoBaHuio u npubopam, nabopa-
TOPHBIM MOMELLEeHWAM, cnocobbl M3roToBneHus obpasuos npueeaeHsbl B FTOCT 30416.

4.3 Cnocobbl 0T6Oopa MOHOMUTOB FPyHTa U NOATOTOBKM 06pasuoB Ans UCMbITaHWIA AOMMKHEI 0BecnednTb
COXpaHeHWe UX CTPYKTYpPbl, BNAXXHOCTU U NnoTHocTM B cooTBeTcTBMM ¢ TOCT 12071 n TOCT 30416.

4.4 [Ina vcnbITyeMbIX TPYHTOB OMNpedendaiT cnegywouwue duanyeckme XapakTepUCTUKW: NPUPOLHYH
BMaXHOCTb, MNMNOTHOCTb, MNMOTHOCTb YacTUl, FPyHTa, BMAXHOCTb Ha rpaHule TeKydeCTW W packaTbiBaHUA MO
FOCT 5180, cteneHb 3aconeHHocTn no MOCT P 59540, oTHOCUTENbHOE CoAepKaHue OpraHM4Yeckoro Belle-
ctea no MOCT 23740 (ans opraHOMUHEparbHbIX FPYHTOB), rpaHynoMeTPUYECKMIA COCTaB NecHaHbIX rPyHTOB
no MOCT 12536, a Takke paccYUTLIBAIOT: MIIOTHOCTb CKerneTa (CyXoro) rpyHTa, KoadhULNEHT NOPUCTOCTH,
UYMCIO NNAacTUYHOCTKM U MokasaTenb TekydyecTu B cootBeTcTBuM ¢ TOCT 25100. [AnA mep3nkbiX rpyHTOB O0-
NMONHUTENBHO ONPefensaT: CYMMapHYH BNaXHOCThb, BMAaXHOCTh FPYHTA MeXAy NeasHbIMU BKIHOYEHUAMK NO
FOCT 5180, BnaxHOCTb 3a c4yeT Hezamep3awen Bogbl no FTOCT P 59537; paccuyMTeIBaAKOT BNa)XHOCTb 3a CYeT
NMOpOBOro nbaa, CYMMapHY NbAWUCTOCTb U MbAWCTOCTL 3@ CHET BUOWUMBIX NEAsHbIX BKMHOYEHUA B COOTBET-
cteum ¢ FTOCT 25100.

4.5 lMpoTokon ucnbiTaHWA (COCTaBnAT B cooTBeTcTBUM C Tpeboeanusmu MOCT ISO/IEC 17025)
BKItOYaeT:

- naeHtTudurkaumw obpasua (HanpuMep, HOMEpP UCMbLITAHUSA, HOMep BbipaboTku, Homep Npobkl, rMyBuHY
oTbopa, HOMEpP VUHXEHEepPHO-reonorM4eckoro 3aNeMeHTa Npy HanuMuUumn U T. n.);

- TeMnepaTypy UCNbITaHWS;

- Maccy 1 obbem obpasua rpyHTa;

- (PU3NYECKME XapaKTEPUCTUKKU TPYHTa;

- UMCMOBOE 3HAYEHMWE MONMYYEHHbIX PE3ynbTaToB.

B npoTtokone vcnelTaHus, Npy HEOBXOAMMOCTIM, OTMEYAIOT XapakTepHble 0COBEHHOCTU (TEKCTYPY, CNOoU-
CTOCThb, HAnM4ue BKMIOYEHUIA U T. N.) U Apyryk uHgopmayuo ob obpasue unn yecnoBuax UCNbITaHUS.

PekomeHayemas chopmMa nNpoToKona UCNbITaHUW NPUBELEHA B NMPUNOXKEHUW A.

4.6 Bce onepauuv no U3roTOBNEHWIO, NOATOTOBKE K MCMbLITaHWMK 00pasLoB Mepsnoro rpyHTa crnegyet
BbIMOSMHSATL B NOMELLEHUSAX C NMOCTOSHHOW OTpMUaTeNbHOM TeMnepaTypoi (MOPO3UIbHLIX KaMepax Win nog-
3eMHbIX NabopaTopusx, pacnonoXeHHbIX B TOMWE MHOMONeTHEMEP3NbLIX FPYHTOR) HUXE TeMnepaTypbl UCMbI-
TaHus MuHUMyM Ha 1 °C—2 °C. OBopynoBaHue Ans Bbipe3ku 06pa3yoB rpyHTa, oTobpaHHble MOHOMUTLI UMK
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noAroToBreHHble BrokK U3 MOHOMMTOB MEP3NOoro rpyHTa creayeT BeiAepKMBaTh B NOMELLeHUW NS NogroTos-
K 06pasLoB He MeHee 6 4.

4.7 Onepauuy No U3roTOBMEHWIO, NOAMOTOBKE K UCMbITAHWIO 06Pa3L0B U3 IPYHTOB MPUPOOHOTO CrioXke-
HWS, OTOGPaHHLIX B HEMEep3roM WM OXNaX4eHHOM COCTOSIHWM, a TaKKe PYHTOB HAPYLIEHHOro CMOXEeHWs C
3aaHHbLIMK 3HAYEHNAMM BNaXKHOCTA 1 NIOTHOCTM OCYLLECTBAT NPWM KOMHATHON TeMnepaType Bosayxa.

5 MeToa cTaUMOHAPHOIO TEMNJIOBOro pexuma

5.1 CywHocTb MeToaa

5.1.1 WNcnblTaHna rpyHTa MeTOOOM CTaLMOHapHOro TEMMOBOr0 pexXuma NpPOoBOAAT ANs onpefeneHus
KoadhpuumeHTa TennonpoBOAHOCTA B TanoM Ay, U MEP3NoM s COCTOAHMAX. ®PU3NYeckas CylWHOCTb MeTo-
ga — opMUpOBaHMe TEMNNOBOro MOTOKa, MPOXOASLLEero Yepes nnockui obpasel npu co3gaHuv rpaguveHTa
TemnepaTtyp Ha ero Topuax.

5.1.2 KoadhpunumeHT TennonpoBOAHOCTA FPYHTOB OMNpeaensnT Ha obpasuax HeHapyLleHHOro Croxe-
HWA. 3Ha4YeHUs TeMnepaTypbl yCTaHaBNMBaKT B MPOrpamme MCrbiTaHWui.

Mpn obocHoBaHWMKM OoOnNycKaeTcs onpefensaTbh Ko3MUUMEHT TennONpOBOAHOCTM HA WMCKYCCTBEHHO
MPWUrOTOBIIEHHbIX 00pasuax ¢ 3agaHHbIMKU 3HA4YEHMAMMW BAaXKHOCTKM W NIOTHOCTM, COOTBETCTBYHOLWMMM MpU-
POOHBIM.

5.1.3 MeTog He pacnpoCTPaHSAETCS Ha TPYHThI C KPYNHOOBNOMOYHLIMK BKITHOYEHUSIMI B Konu4yecTee Bo-
nee 20 % B Tanom 1 Mep3nom cocTosiHMAX. MakcvManbHbIM pasMep KpYyNHOODMOMOYHbBIX BKIIOHYEHWIA JOKEH
6bITh He Bonee 1/4 BbicoThl 0Bpasua.

5.2 ObopynoBaHue v nNpubopbl

5.2.1 [Ona onpegeneHus kKosduuneHTa TeNnonpoBogHOCTM WCMOMb3YIOT YCTAHOBKY CTauMOHApPHOro
TENMOBOrO PexMMa, KoTopasi MO3BONAET CO34aTh O4HOMEPHbI TEMMNOBOW NOTOK Yepe3 obpa3sey, rpyHTa. [NpuH-
LunuanbHas cxeMa yCTaHOBKM NpyBedeHa B npunoxeHunu b.

5.2.2 CocTaBHble 4acTh YyCTAHOBKM:

- M3MepuTeNnb TEMMOBOro NOTOKa (Tennomep), obecnevyBaLWwid OTHOCUTENBHYI0 MOrPEWHOCTE M3Me-
peHusi He Gonee 1 %;

- [0aTty4nky TemnepaTypbl C MOTPELLHOCTBIO u3MmepeHus He Bonee + 0,1 °C;

- YCTPOWCTBA TEPMOCTATUPOBAHUA HA BEPXHEM W HWXHEM Topuax obpa3ua (Hanpumep, XUOKOCTHbIN
TEPMOCTAT, 3NeKTpUYeckas TEpMOCTaTUPOBAHHAA NNUTA W Ap.) C TOYHOCTLIO NOAAEPKAHUS TeMMepaTypbl He
Gonee + 0,05 °C;

- 0BOMMbI M3 HETENNOMNPOBOLHOIO MaTepwana (Hanpumep, oprcTekno, ToponnacTt, NeHONoNUCTUPON
n op.). Obpasubl ChiNy4YUX M TEKYHMX TPYHTOB CreayeT NpurotaBnueaTb B 06oMMax ¢ MeTannmyeckium gHOM,
MCKITHOYAKLWLKUX UX BbIChINAHUE UMK YTEYKY U3 HUX XKUOKOCTH,

- OXpaHHble KOMbLla aKTUBHbLIE MM NACCUBHbIE (OMUMOHANBHO);

- TEeNNOU30MNALNOHHbBIA KOXYX;

- MOpO3unbHasa KaMepa C TOYHOCTbIO NMoAdepKaHusa Temnepartypbl He Bonee +1 °C (onsa npoBedeHUs
MCMNbITAHWIA FPYHTa B MEP3MOM COCTOSHUM).

5.3 OT6op v nogroToBka o6pasuos

5.3.1 OT60p 1 nogroToBKy 0OpasLOB OCYLLECTBNAT B COOTBETCTBMM C 4.3, 4.6, 4.7.

5.3.2 N3 oTobpaHHbIX MOHOMUTOB rPyHTa Bbipe3akT uunuHapudecknin obpazeu. Beicota obpasua co-
cTaensaeT He MeHee 10 mm, guameTtp Bonee, yuem B 5 pas Gonblue BeicoThl. OBpasel, Bbipe3akT Tak, YToObI
TOPUEBLIE NMOBEPXHOCTU ObINKM MAOCKMMW U MapannenebHeiMU Mexay coboil. 3atem obpaseyn, nomMelawT B
oboliMmy Ans UCNbITAHUA.

5.3.3 Obpasey rpyHTa NoMeLLarT B YCTAHOBKY TaK, YTOObl 06ecne4nTs MMOTHBIA W MOMHbIA KOHTaKT
HWXXHEro 1 BEpXHEero TopLoB 0bpaslia ¢ MOBepXHOCTAMU TEPMOCTATUPYIOLLNX YCTPOWCTB.

5.3.4 lNepep Havyanom ucnbiTaHWn 0Bpasew, cnegyeT BbliaepaTb Npy TeMNepaType, COOTBETCTBYOLLEN
TeMnepaTtype UCNbITAaHWA. BpemMs BbigepxKM NpUHUMaT no Tabnuue 1.
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Tatnuua 1— Bpemsa eblgepxkn obpasua npu Temnepatype McnbiTaHuA

CocTtosHue Bua royHTa
fpyHTa Mecku Cynecu CyrnuHkK MuHel Topd
Tanoe He meHee 2 4 npv Temneparype Bbilie TeMNepaTtypel Ha4ana samMmepaaHna Tp;
Mepanoe He meHee 3 4 npu Temnepatype
Or-20°C Ot -20°C OT1-20°C Ot -20°C Ot -20°C
no (T,;—05)°C o (Ty— 1) °C Ro (Ty—2)°C Ao (Tp—3)°C o (Ty—9) °C
He meHee 8 4 npn TemnepaType
Ot (T,—0,5)°C Ot (Tpy=1)°C Ot (Ty-2)°C Ot (Ty—3)°C Ot (Tp—5)°C
ao Ty 8o Ty Ao Ty oo Ty Ao Ty

5.3.5 Co6GpaHHyto yCTaHOBKY 3aKpblBaloT No Hokam Tennou3onsiLMOHHBIM KOXYXOM.

5.4 MpoeegeHue UCNbITAHUNA

5.4.1 YcTaHaBnvBawT TeMnepaTypy TEPMOCTaTMPYIOLMX YCTPOWCTB Tak, 4ToObl cpedHee 3HadeHue
TeMnepartyp BEPXHEro 1 HWXKHErO TOPLLOB COOTBETCTBOBANOo HeobX04MMOW TeMnepaType ucnelTaHus. PasHuuy
MeXay TeMnepaTypaMin BEPXHETO U HUXHErO TopLoe obpa3sua npu UCNLITAaHUKA FPYHTA B MEP3NOM COCTOSHUK
nprvHumakT He meHee 0,8 °C n He Gonee 1,5 °C. MNpu ncnbITaHUM TPYHTA B TalIOM COCTOSAHUM pasHuLy Temne-
patyp npuHumatoT He meHee 0,8 °C n He Gonee 3 °C.

5.4.2 BknwuyawT yCTPONCTBA TEPMOCTATUPOBAHMSA Ha BEPXHEM U HUXXKHEM TopLax obpasua.

5.4.3 BkrwoyaloT 3anuch nokasaHWi TeMnepaTyp U TennoBoro noToka.

5.4.4 OuUKCMpYIOT NOKa3zaHWsl TEMSIOMEPOB M OATHMKOB TemnepaTtypbl Yepes paBHble MPOMEXYTKU Bpe-
MEHW, HE pexe OAHOro pasa 3a 5 MUH. [JaHHble 3aHOCAT B XXypHan, chopmMa KOTOporo npuBefeHa B Npunoxe-
HUK A.

5.4.5 WcnbiTaHne 3aBepluatoT Npu SOCTUKEHUW cTabunusaummn 3Ha4eHnid TEMNepaTypbl Ha BEPXHEM W
HIKHEM Topuax obpasua u AocTMKeHWM cTabunuaaunin 3HadyeHUn TennoBoro notoka. Kputepun ctabunuaa-
LMK TemnepaTypbl — ee M3MEeHeHWe Ha Kaxaom u3 Topuos He Bonee, yem Ha 0,1 °C 3a 15 mMuH. Kputepui
ctabunuaaumnm TennoBoro NoToka — U3MEeHeHWe 3Ha4YeHuin He Bonee 4em Ha 5 % 3a 15 MUH.

5.5 ObpaboTKka pe3ynbTaToB

5.5.1 lNpw npyuMmeHeHUn yCTaHOBKM C ABYMs TennoMepamMmu KoapduumeHT TennonpoBOAHOCTU FPpyHTa B
Tarom iy, NV Mep3rnom A, coctosiHum, Br/(m - °C), onpegensioT no gopmyne

Qi Q) H
M) = oy —Ti) 2 M

rae Q) ; — 3Ha4YeHue TENMOBOro NOTOKa TENNoMepa HIMXHero Topua obpasua, B1/mZ;
Qy,; — 3Ha4eHe TenoBoro rnoToka Tennomepa BepxHero Topua obpasua, B/mZ;
H — BbicoTa obpasua, Mm;
T, j— 3HauYeHne TemnepaTypbl HKHEro Topua obpasua, °C;

T ,;— 3Ha4eHne TemnepaTypbl BepxHero Topua obpasua, °C.

5.5.2 [Mpy NnpyMeHEeHUN YCTAHOBKA C OAHUM TennomMepom KoaddUuMeHT TeNNonNpoBOAHOCTY TPyHTa B
Tarnom iy, N Mepanom Ay coctoaHun, Br/(m - °C), onpegensior no hopmyne
Q-H
Ay = —m—m—,
(") (Tn,j — TV,.F] (2)

rae QJ; — 3Ha4eHune TennoBOro NOToKa TennomMmepa, BT:’M‘?.

5.5.3 BbluucneHHoe 3Ha4veHue KoadduuMeHTa TENMOMNPOBOAHOCTM OKPYrMAKT C TOYHOCTbHO
0,01 Bt/(m - °C).

5.5.4 lpu npumeHeHUN YCTaHOBKW C OBYMSA TennoMepamn yAerbHOe TEPMUYECKOEe COMpOTUBMEHME
rpyHTa B Tanom R, unu mepanom R;coctosHuu, (M - °C)/Br, onpepensoT no dopmyne

4
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~ (Thi-Tvi)-2 1
() Qi +Quy)-H i) (3)

5.5.5 MpK NpYMEHEeHWW YCTaHOBKM C ABYMS TennomMepamu yaerbHoe TepMUYEecKoe COMpOoTWMBIEHWE
rpyHTa B Tanom Ry, wnu mep3snom R;coctoaHuu, (v - °C)/BT, onpeaensioT no gopmyne

(Tni = Tvi) 1
Rn=—am ~7 )

5.5.6 Bbl4MCNEHHOE 3Ha4YeHWe yAenbHOro TEPMUYECKOro COMPOTMBMEHWUS OKPYIMSIKT C TOMHOCTLI 40
0,01 (m - °C)/BT.

6 MeToa umnuHapu4yeckoro 3oHga

6.1 CywHocTb MeToAa

6.1.1 MeTop 3akniwyaeTca B HarpeBaHMu obpasua 30HOOM MOCTOAHHOW MOLLHOCTW MPW MOCTOSIHHOM
TeMnepaTtype oKpyxarLllen cpefbl. B npouecce Harpesa U3MepsoT TeMnepaTtypy camoro 3oHga. [locne okoH-
YaHWA Harpeea B npouecce oxnaxaeHws obpasua npoBoasT M3MepeHue TemnepaTypbl 3oHAa. Ha ocHose
M3MepeHuin TemnepaTypbl 30HAA MPOBOAAT pacyeT TeNNO(UINYECKNX XapaKTEPUCTHK.

TeopeTtudeckoe 0bOCHOBaHME MeTO4a — peLleHue 3aJadyu O pacnpocTpaHeHuM Tenna ot BeckoHeuYHo
TOHKOrO W ANMHHOIO UCTOYHMKA NOCTOSAHHOW MOLLHOCTW, BHEAPEHHOTO B OOHOPOAHYK M30TPOMHYK cpeny.

6.1.2 B ucnbiTaHUsax MeToaomM LWAMHAPWYECKOrO 30HA4a ONpPeensioT crieayrline Tennogusnyeckme
XapaKTepUCTUKM:

- KO3 MULMEHT TENONPOBOAHOCTY IPYHTA B TANIOM Ay U MEP3NOM L COCTOAHUAX, BT/(M - °C);

- 06bEeMHYI0 TENNoeMKoCTb rpyHTa B Tanom Cy, U Mep3nom C; COCTOSAHUSX, Ox/(m3 - °C);

- KO3 (HULMEHT TeMNepaTyponpOBOAHOCTU FPyHTa B TANIOM 0y, U MEP3IIOM o COCTOAHUSX, m2/c;

- yAensHoe TepMuyeckoe (Tennosoe) COMpOTWBIEHWE B TanoMm Ry, U Mep3nom R; COCTOSHWSAX,
(m - °C)/BT.

6.1.3 MeTog He pacnpocTpaHsieTcs Ha CpedHe- U CUMbHO3ACONEHHbIE TPYHTBI B MEP31IOM COCTOSIHUM,
a TaKkKe Ha rPyHTLI C KPYNMHOOBIOMOYHbLIMK BKIIOYEHUAMK B kKonmyecTBe Gonee 30 % B Tanom v Mep3noMm co-
CTOSIHUAX.

6.1.4 Tennoduamueckue xapakTepuCTUKM onpenensiT Ha obpaslax HeHapyLLeHHOro cnoxeHus. Mpu
0BOCHOBaHMM MPOBOAAT MCMBITAHUA HA UCKYCCTBEHHO MPUrOTOBNEHHBLIX 0B6pa3uax (C 3agaHHbIMK 3HAYEHUS -
MW MIOTHOCTU U BRaXHOCTW, COOTBETCTBYIOLLMMUW NPUPOSHLIM).

6.1.5 OnpegeneHue TennoguUaMyeckux XapakTepPUCTUK TPYHTOB B TarioM COCTOAHWMW MPOBOAAT NPUW No-
NOXUTENLHOW TemMnepartype.

OnpepgeneHue TeNNo@U3NYECKUX XapaKTEPUCTUK TPYHTOB B MEP3NOM COCTOSIHUKW NPOBOASAT Npu Temre-
paType Huxe:

—1,5 °C gnea ckanbHbIX W NOMNYCKanbHbIX TPYHTOB;

-5 °C gnsi He3aconeHHbIX NecYaHbIX rPYHTOB;

—7 °C pns He3aCOMeHHbIX IMUHUCTBIX FPYHTOB;

—15 °C gna cnabo3aconeHHbIX NecHaHblX U MMUHUCTLIX FPYHTOB.

6.1.6 B npouecce ucnbiTaHWA BeAYT KypHan, hopMa KOTOporo npueegeHa B npunoxeHun A.

6.2 O6opyaoBaHue U Nnpubopbl

6.2.1 Ona ncnbliTaHWA UCNOMNb3YT YCTAaHOBKY, NPUHUWNWANbHAA CXeMa KOTOPOW NMpuBedeHa B Npuro-
XeHuu B. B ycTaHOBKY BXOOAT:

- 30HJ C OOHWM, ABYMS UIM HECKOMbKUMU LLLYMaMU;

- 0aT4uK TeMnepaTypbl BHYTPKU 30HAA C NOrPELIHOCTLH M3MepeHuia He bonee + 0,1 °C;

- YCTPOWCTBO peructpawuuy TeMnepaTypbl W ynpaBneHuss UCMbITAHWEM, MO3BONSLLEE CO30aTk HArpes
NOCTOSAHHOW MOLLHOCTH;

- MOPO3MIbHas KaMmepa UNu KpruoTepmocTaT Ans nogaepxaHusa Temnepartypbl obpasua B COOTBETCTBUM
¢ 6.1.4 ¢ TOMHOCTbIO He Bonee + 1 °C;

- eMKOCTW AN TPyHTa HapYLUEHHOrO CNOXEeHWs U3 HeTEeNnnonpoBOAHOro MaTtepwana (HanpuMmep, nna-
CTWK, OPrCTeKIo, KanponoH, gToponnacT 1 np.)

- TepmonacTa.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 9/24
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71038-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67739
https://gostexpert.ru/gost/gost-71038-2023?utm_source=pdf&utm_medium=67739&utm_term=page

rOCT P 71038—2023

6.2.2 [nsa npobonoaroToBKM CKanbHbIX, MONyCcKarnbHbIX U MEP3MblIX IPYHTOB TpebyloTcs ceepna auaMe-
TPOM, paBHbIM AMameTpy wyna 3oHga unu 6onee Ha 0,1—0,3 mm.

6.2.3 lNpu npoBegeHUn UCMNbITAHWA C MPUMEHEHWEM 30HAA C OBYMS LlynamMmu Ha obpasuax cKanbHoro,
NMonyckansHOro rpyHTa, MOHONUTax Mep3rnoro rpyHTa TpebyeTcs ycTpoicTBo, obecnedynBalllee CBeprneHne
napannenbHbIX OTBEPCTUA B 0bpa3sue (lWwabnoH ¢ OTBEPCTUSAMU, BbIMOMHSAKLWMWUMK Pofb HanpaensoLwmx), a
TaKKe CBEPMWMbHBLIA CTaHOK. [1py NpMMEHeHWN 30HO0B C OAHWM LLYMOM OOMYCKAaeTCs CBEPreHWe OTBEPCTUN
N opyrMmun npucnocobneHnsiMm (Hanpumep, WypynoBepToMm).

6.2.4 [dnameTp 30HAa JOMKeH 6biTh KAk MMHUMYM B NsiTb pa3 Gonblue MakcumanbHOW hpakLmMi Ncnbl-
TyeMOoro rpyHTa.

6.2.5 OuameTp un BbicOTy o6pasua BeIGUPAKT, UCXOOA M3 YCNOBUSA, YTO BOKPYT 30HAE OOMKHO ObITh He
MeHee 30 MM rpyHTa BO BCeX HanpaeneHusx.

6.3 OT60p 1 nogroToBka o6pas3UoB

6.3.1 OTbop v nogroToBky 06pasLOB OCYLWECTBAAT B COOTBETCTBUN C 4.3, 4.6, 4.7.

6.3.2 MNpwn NpoBefeHMU UCMbITaHWA Ha oBpasuax CKanbHOro WNKM NOMyCKanbHOro rpyHTa, HA MOHOMU-
Tax Mep3noro rpyHTa, Ha MOHOMUTax HeMeparoro rMUHWCTOrO rPyHTa TBEpPOOW WM MONyTBEpOoiM KOHCUCTEH-
LMK MCMOoMb3yKT YacTbk KepHa, obecneynBas napannensHOCTb BEPXHEro U HIKHero TopuoB obpasua. 3oH4
NorpyatwT B NPOCBEPNEHHbIe OTBEPCTUS, NpeaBapuTeNbHO CMasaBs 30H4 TepMonacTon Ans obecnedeHus
MIOTHOrO TeNNoBOro KoHTakTa. ObpasoBaHne TPeLUUH NpyU CBEpPreHn oTBEePCTUI UMK BHEOPEHUW 30HOA He
ZonyckaeTcs.

6.3.3 O6paseL, rpyHTa HApYLLUEHHOMO CMOXEeHUs B TanoM COCTOSIHUM C MPUPOAHEIMW 3HAYEHWUAMMW BRaX-
HOCTW U NIIOTHOCTW Pa3MeLLalT B eMKOCTAX M3 HETENMOMNPOBOAHOIO Matepuana. He gonyckaeTca UCNonb3o-
BaHWe eMKocTel u3 Mmetanna. B obpasel norpyxawT 30H4, obecnednBas NMOTHLIN KOHTAKT gaTyuKka C rpyH-
TOM. Bo3fyLWHbIe 3a30pbl HE AOMYCKaOTCA.

6.3.4 MNpw paboTe ¢ MOHONMTaMW MEP3SOro rPyHTa CHavana NpoBOASAT UCMbITAHWSA B MEP3roM COCTOS-
HWW, 3aTEM MOHOMUT OTTAUBAIT NPW KOMHAaTHOW TeMMNepaType M NPOBOAAT UCMbITAHWA B TaNOM COCTOAHWM.

6.3.5 MNpu npoBefeHNM UCMBITAHWMIA HA MOHOMNUTAX FPYHTA B Tarom COCTOSIHUM OOMYCKaeTCcs UCMOMb30-
BaTb paHee NMpPOCBepreHHble OTBEPCTUA (ANS NPOBeAEeHWUs UCTIbITAHWA TPYHTOR B MEP3NoM COCTOSIHUM) Mpu
ycrioeun obecrneyeHns NIoTHOrO TEMMOBOMO KOHTaKTa NUBo BHeOPATb 30HA B OTTasABLIMIA MOHONUT. HoByto
TOYKY ANs BHEAPEHWUs 30HAA BblIDUpatoT Tak, 4tobbl obecne4mBanock BoinonHeHue 6.4.1.

6.3.6 Mpy BO3HUKHOBEHWW TpeLlMH B MOHOMWTE B TanoMm COCTOSHMW B MpoLecce BHeApeHus 30H4a
Heo6xoQuMO BbIOpaTh HOBYI TOMKY AMs MchbiTaHui. Ecnu BHegpeHMe 30HOa HEBO3MOXHO Ge3 HapylueHun
LeNoCTHOCTM MOHOMAUTAa, TO HEOBXOAWMO MPUTOTOBWTL 06pa3seL, HapyLIEeHHOro CNOXeHUsA ¢ NPUPOLHLIMM 3HA-
YEeHUAMM BNAXHOCTU W NNOTHOCTM B cooTBeTcTBMYM C 6.3.3. To e kacaeTcs rpyHTOB, KOTOpble NpuobpeTaoT
NpW OTTAUBAHUW TEKYYYH MINN TEKYYENNACTUYHYH KOHCUCTEHLUMIO, T. €. TeparT dopMy Npy OTTaMBaHWUU, UMK
B KOTOPbIX MPOUCXOOUT OYEeBWOHOe NepepacnpeaeneHue Bnaru.

6.3.7 MNepen npoBefeHWEM UCMbITAHWMIA HA MOHONUTAaX MEP3MNOro rpyHTa B Mep3rnom cocTtosHun obpasey,
C NOrPY>KeHHbIM 30HA0M BbIAEPKMBAKT B MOPO3WIbHOM KaMepe nNpu TeMnepaType UCnbliTaHWa He MeHee 6 Y
4nsa hopMMpoBaHUS OAHOPOLHOTO TemMnepaTypHoro nons B o6pasue.

6.3.8 lMepen npoBegeHUEM UCTLITAHUIA HA MOHOMUTAX FPYHTa B TANOM COCTOSHUM MOHOMAT OTTauBaloT
npW KOMHaTHOM TemnepaType. McnbiTaHusa HauMHaT He paHee YemM Yepes 16 U nocne nepemMelyeHus obpaz-
1ja U3 MOpPO3WUNbEHON KaMepbl B MOMELLEHWE C NONOXUTEnbHON TemnepaTypol. Mpu atom obpasubl cnegyet
pasMeLlatb Tak, 4Tobbl OHM He noAgBepranuch BO3LENCTBUIO NMOTOKOB BO34yXa, NMPSAMbIX COMHEYHBLIX NyYen 1
LPYTMX UCTOYHMKOB Tenna.

6.3.9 MNepen npoeefeHUeM WCMBITAHWIA HA TPYHTAX HAPYLUIEHHOro CroXeHWs eMKOCTU C FPYHTOM Bbl-
LEepXMBAIOT NpU TeMMepaType UCMbITaHUA He MeHee 4 4 Ans (hopMUPOBaHUSA OOHOPOLHOTO TEMMEPaTypPHOTo
nons B obpasue.

6.4 MpoBegeHue UCNbITAHUNA

6.4.1 WcnbiTaHWe NpoBOAAT C TPEXKPATHON MOBTOPHOCTLI. PekoMeHayeTca NpoBOAUTEL WUCTMbITAHMUSA Ha
0OQHOM MOHOMWTE UMW OOHOM MCKYCCTBEHHO MPUrOTOBMEHHOM 0BOpasLie C MCMoMbL30BaHWEM TPEX PasHbIX OT-
BEPCTUIA, pacCTOSHUE MeXOy KOTOPbIMKU AOMKHO cocTarnATe He meHee 30 mm. [NMpu paboTe Ha rpyHTax Ha-
PYLUEHHOTO CITOXEHMWS OOMYCKAETCH NPUrOTOBIEHWE TPEX EMKOCTEN C rPYHTOM, ANs KAXO0W U3 KOTOPLIX Mpo-
BOJAT MO OQHOMY UCMbITAHUIO.

6.4.2 WcnblTaHMe Ha4YUHAOT OQHOBPEMEHHbIM BKITKOYEHMEM perucrpauun TemnepaTypbl U Harpesa
30HAa.

6
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6.4.3 MouwHocTb 30Haa noabupatT Takum obpasom, 4Tobbl 3a BpeMs UcnbiTaHus Harpes obpasua co-
ctaBun He Bonee 1,5 °C ons He3aconeHHbIX TPYHTOB B MEep3noM cocTosHuK, He bonee 1 °C — anga cnabosa-
COMEHHBLIX TPYHTOBR B MEP3M0OM COCTOSHWIM U He Bonee 5 °C — AN rpyHTOB B TAaNoM COCTOsIHUKU. Ecnn ycnoBue
He cobniofaeTcs, TO KOPPEKTUPYHT MOLLHOCTL UMW MPOOOIBKUTENBHOCTE HAarpeBa W MOBTOPSAOT UCTbITAHUE.
MoBTOpeHWe UCNbITaHUA BO3MOXHO He paHee, YeM dyepez 30 MUH.

6.4.4 3anucbiBalOT NOKa3aHMA AaTyMka TeMnepaTtypbl NpU Harpese WM nocneaylwem oxnaxaeHu ob-
pasLa B Te4eHWe NPOMeXKyTKa BPEMEHMW ONUTeNbHOCTbIO He Bonee 12 MuH. MokasaHua TemnepaTypbl U MOLL-
HOCTWN (DUKCUPYIOT HE pexe YeM Kaxable S C.

6.4.5 MNocne nonyyeHWsa nepBoro pesynstaTta ¢ cobnogeHnem TpeboBaHnin 6.4.3, 30HO NepecTaBnsALT
BO BTOpOE 3apaHee NpOoCBepreHHOe OTBEPCTME B UCMBLITYEMOM obpasle rpyHTa. BTopoe ncneitaHue NpoBo-
OAT He paHee, yeM Yepes 30 MUH Nocne NepecTaHoBKKW 30HAA.

Mocne nony4eHns BTOPOro pesynbsrata ¢ cobniogeHnem 6.4.3, 30H4 NepecTaBnslT B TPETLE 3apaHee
NpOCBEPMEHHOE OTBEPCTUE B UCTbITyeMOM obpasue rpyHTa. TpeTbe UcnbiTaHWe MPOBOAAT HE paHee, Yem
yepes 30 MMH nocne nepectaHoBKKW 30HAA.

6.5 O6paboTka pe3ynLTaToB

6.5.1 M3 ucnelTaHnii ¢ NpMMeHeHWeM 30HOa C OOHUM LWYNoM KO3dMUUUEHT TennonpoBOOAHOCTH
o
Bt/(m - °C) rpyHTa B TAnoM Ay, UMM MEP3NOM A, COCTOSHUK BbIYUCNAKT No hopmyne
Q.
S — .. 5
(1) ~ 4xS )
rae Q; — yaenbHasi MOWHOCTb, BT/M;

S — napawmeTp, °C-1, yucneHHo paBHbIA TAHrEHCY yrna HaknoHa NpsMoro yy4actka rpaduka nameHeHus

TeMnepatypbl 06pa3ua BO BpeMeHUW, NOCTPOEeHHOIo Ha OCHOBE 3KCNepMeHTanbHbIX AaHHbIX (onpe-
AenAT B COOTBETCTBUK C MPUINTOXeHNEM F), pacCcyMTbIBAKOT MO CbOpMyﬂE.‘

In(t),, — In(t
5 -tk 1, ©)

MapameTp S onpedenaAwT ANs 3TanoB Harpeea M OXNaXxaeHus!, 3aTeM BblYMCNAKT cpegHeapudmMeTnye-
CKOE 3Ha4yeHue Mo HUM, KOTOpPOe MCNoNb3yT AN pacyeTa no gpopmyne (5).
BbluncrieHHoe 3HavYeHme ko3 duuneHTa TenIoNpoBOAHOCTU OKPYIMAOT ¢ ToMHOCThH 4o 0,01 Bt/m - °C.
6.5.2 N3 ucnbiTaHuii ¢ NpUMEHeHeM 30H4a ¢ ABYMA Lynamu npu peanusaunm MrHOBEHHOIO UMMYIbC-
HOrO Harpeea BbIYMCNSAT KO3MULUEHT TEMNEpPaTypoNnpOBOAHOCTH, M2/c, B Tanom Oy, UM MEP3IIOM 0y CO-
CTOSIHUM No hopmyne
%) = %2-- (7)
m,i

rae r— paccTosHWe Mexady HarpeBaTeneM v 4aT4MKOM TeMMAepaTypebl, M;
t i — MPOMEXYTOK BPEMEHU OT Hayara Harpesa 10 MOMeHTa BpeMeHU, Kora AaTynkom Temneparypel 3a-
dmKkcHpoBaHa MakcumarnbHas Temnepatypa B UCMbITaHWUW, C.
BeiuvcneHHoe 3HadveHne koapdMumeHTa TeMnepaTyponpoBOAHOCTM OKPYIMST C TOYHOCTbI A0
0,001 - 106 m?/c.
O6bemHyto TennoemkocTb C, [x/(m3 - °C), rpyHTa B Tanom Cyp, vnn mepanom C; COCTOAHUMN BbIYUCTISIOT
no doopmyne
__ Qi
C(j) - e;rrzAT,-' (8)
rae g; — KOmu4ecTBO Tenna, nojasaemMoe Ha Harpesarerb, [x/m;
r— paccTosHWe Mexay HarpeBaTeneM v 0aT4MKoM TeMnepartypel, M;
AT;— pasHuua Mexay MakcMMarbHOW U HauanbHOW TeMnepaTypoi B UcnbitaHuu, °C.
BbI4YMCIIEHHOE 3HAaYeHNe 06BLEMHON TENNOEMKOCTM OKPYIISAIT ¢ TOHHOCTLIO A0 0,01 - 108 Ow/(m3 - °C).
6.5.3 N3 ncnbiTaHWi ¢ NpUMeHeHneM 30H4a ¢ ABYMA LWynamu Npy peanvsalny Harpesa onpegeneHHom
ANUTENBHOCTY fy BbIMUCTSIOT KOIPMULMEHT TeMNepaTypornpoBOAHOCTH o, m2/c, B Tanom Oy, MM MEP3IOM o
COCTOSIHUK MO hopmyne
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rae r — paccTosiHMe Mexay HarpeBaTenem W 4aT4MKoM TeMnepartypbl, M
tym j— NPOMEXYTOK BpEMEHM OT Hayana Harpeea 40 TOTO MOMEHTa BpeMeHM, Koraa AaTiMKoM TemnepaTypei
3ahMKCMpOBaHa MaKkcMMarnbHas TemnepaTypa B UCNbITaHuu, C.
3HaueHne Ko3hPULNEHTA TEMNEPATYPONPOBOAHOCTU BLIMUCASAOT € TouHOCTEO 0,001 - 1076 m2/c.
O6bemHyto TennoemkocTs C, x/(m3 - °C), rpyHTa B Tanom Ci, vnn Mep3nom C;COCTOAHUM BIMUCNIAOT
no popmyrne

r2

4&(1‘,,” —1y )

Q; -
C{f.) - Wjﬁ?—i J'Z uexp(-u)du, (10)
r
4atm‘,-

rae Q; — yaenbHasi MOWHOCTL Harpesartens, Br/wm;
r — paccTosiHWe Mex gy HarpeeaTtenem W 4aTt4nkom TemnepaTypbl, M
AT; — pasHuua Mexay MakcuMarnbHOM 1 HauanbHON TemnepaTypoit B UcrbitaHuu, °C;
u — yHKUMA M3MEHeHUs TemnepaTypbl BO BpeMeHM.
BbIuMCNEHHOE 3HaueHWe 06LEMHOM TENNOEMKOCTI OKPYIISIOT € TOUHOCTLI0 Ao 0,01 108 Ox/(m3 - °C).
6.5.4 KoagpduumeHT TennonposoaHocTH &, BT/(m - °C), rpyHTa B Tanom iy, UM MEP3noM is COCTOSIHUM
npW UCMONb30BaHWKW 30HAA C ABYMS LLYyNaMu BbIYMCASKT Mo opMyne

My = o) Co, (11)
6.5.5 YgenbHoe TepMuyeckoe conpoTueneHune rpyHta R, (m - °C)/Br, B Tanom Ry, n Mepanom R cocTo-
SAHWW PacCHUTBIBAIOT NO hopmMyrne

M

(7) (12)
BeluncneHHoe 3HaueHWe yAenbHOro TepMUYEeCKOro COMPOTUBMEHWSA OKPYMMAKT C TOYHOCTBH A0

0,01 (m - °C)/BT.

7 MeTtog MOHOTOHHOrO pasorpeBa/oxnaxgeHus

7.1 CywHocTb MeToga

7.1.1 MeTon peanuayeTt KBa3MCTaLWOHAPHEIA pexuM TennoobmeHa, npu KoTopoM B o6pasey nocTynaet
KOHTPONMUPYEMOE KONMWYECTBO TEMNNOTLI B €AMHULY BpeMeHu. O6pasel, HarpeBatwT UMK OXNaxaatwT B cpeae
C NOCTOAHHOI TeMnepaTypon. Ha oCHOBE M3MEHEHUA TEMNEPATYPLl BO BDEMEHU B Pa3HbIX TOYKAX TEMNOMU3-
MepUTENbHON SYEWKU pacCHMTLIBAKOT Tennoduanyeckne xapakTepucTuku.

7.1.2 B meToae onpefensoT Criedylwne XxapakTepucTUKkK:

YAEnbHYyIo TeNNoeMKoCTb rpyHTa B Tanom C, ,, unn mep3nom C,,  COCTOSHUM, ﬂ,)Kf(Kr °C);
0BBbEMHYHO TENNOEMKOCTb FPyHTa B TAnom Ch unu mepsnom C; cocToaHNM, Dx/(m3 - °C);
yOEeNbHYK TEMMNOEMKOCTL CKEMNETa rpyHTa Cp, Iox/(kr - °C);

- K03(h(PULIMEHT TENNONPOBOAHOCTY FPYHTA B TArNoM Ay, unn Mepanom A, coctosiHuu, Bt/(m - °C).

7.1.3 MeTon He pacnpocTpaHfeTcsi Ha KpYnHOOOMOMOYHbIE TPYHTbI, TPYHTbI € KPYNHOOBMOMOYHbIMM
BKMHYeHUAMKM B KonndecTee Bonee 30 % B Tanom v mMep3nom cocTosHuax. MakcumanbsHbI pa3mep kpym-
HOOBMOMOYHbBIX BKIMIOMEHWA He OorKeH npesblwate 1/4 gnametpa obpasua. Metog He pacnpocTpaHseTcs
Ha cpegHe- U CUINbHO3aCOMNEHHbIE TPYHTLI NPK onpeaeneHny KoadduumreHTa TENNONPOBOAHOCTH B MEP3TIOM
COCTOSIHUW.

7.1.4 VcnbiTaHWa NpOBOAAT Ha rPyHTax HapyLEeHHOro CNOXEHWS C NPUMPOAHBLIMKA 3HAYEHUAMW BRaX-
HOCTW U NNOoTHOCTU. MpK HanuuMn WAKWPoB Nbha B obpasue AonycKaeTcs NPOBOAMTbL UCMbITaHUA Ha obpas-
Lax rpyHTOB NPUPOAHOro criokeHus. [lonycTumas cyMMapHas TonwMHa WNKpoB NbAa cocTaBnsieT He bonee
1/5 BbicOTbI 0Bpasua.
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7.1.5 B npouecce ucnbiTaHWn BeAYT XKypHan, popma KOTOpOro npueeaeHa B npunoxeHun A.

7.2 O6opyanoeaHue U npubopol

7.2.1 Ona ucnelTaHUW NPUMEHSIOT YCTAHOBKU, B COCTaB KOTOPLIX BXOOAT:

- Tennov3aMepuTerncHasa svyenka, cyMMapHoe TepMUYECKOe COMPOTUBIIEHUE KOTOPOW He npeBblillaeT
1 ™ - °C/BT, COCTOMT M3 BHYTPEHHEro W BHELUHEero MeTannM4ecknx CTakaHoB, MeXay KOTOpbIMU pacnonarawT
TENNOoM30MALMOHHBIN Martepuan;

- MeTannuMyeckas eMKOCTb Afs rpyHTa guameTpom He meHee 20 MM W BbICOTOW He MeHee 35 MM, co
CTEHKOW TOMWMHON He MeHee 3 MM Ans pasMeLleHus B Hell JaTymMKa TeMmneparypsbl;

- TemnepaTypHble 4aT4yuKku (He MeHee 3 WT.), pa3MellaemMblie B 0Opa3le U Tennou3MepuUTernbHON syei-
Ke C NorpelLHoCcTL aMepeHuii He bonee 0,05 °C;

- MacCUBHbIA MeTannuyecknii bnok ana ctabunuzaunm TeMnepartypbl, AnameTp kotoporo 6onee 4em B
[Ba paza Gonblle guameTpa Tennon3mMepuTensHON S4eikn 1 BbicoTa B0nblUe BbICOThI TENNON3MEPMUTENLHOR
AYENKN;

- YCTPOWCTBO TEPMOCTaTUPOBaHWS (HarnpuMep, MOpo3unbHas KaMepa) ¢ TOYHOCTLIO NoAAepKaHWUA TEM-
nepaTtypbl BO3AyXa Bo3ne TENNouaMepuTensHoW aveliku He bonee +0,5 °C;

- Bnok perncTpauuun SaHHbIX U ypaBneHnsa UCnbITaHUEM.

7.2.2 lNpuHuMnuansHaa cxema ycTaHOBKW NpuBedeHa B npunoxeHuu [.

7.2.3 [atuyuku Temnepatypbl U XxapakTepUCTUKA TENNTOM3MEPUTENBLHOW AYEerKkKU O0MKHbI 0BecnedynBaTb
MaMepeHue pasHoCTW TemnepaTyp OaT4yMKOB B CTEHKE €MKOCTWM C FPYHTOM W BHYTPEHHUM MeTanfundeckum
CTakaHOM TEeMNNMoU3MepUTENLHON AYeKM C OTHOCUTENBHOM NOTPELUHOCTLI He Bonee 2 %.

7.3 OT160p M NnogroToBkKa o6pasuoB

7.3.1 O160p 1 nogroToBKky 06pasLOB OCYLLECTBNSAKT B cOOTBETCTBMMK C 4.3, 4.6, 4.7.

7.3.2 Obpasey nccregqyemoro rpyHTa npMpogHoro Unmn HapyLLeHHOro CNoXeHWsa NoMeLatoT B MeTannu-
YECKYH eMKOCTb. EMKOCTE HanonHsT rpyHTOM Ha 2/3 ero BbicOThl. [PYHT yKnaabiBaloT Tak, 4Tobbl B 0b6pasue
OTCYTCTBOBAanNW Bo3gyLUHLIE NonocTu. Nocne npuroToBrneHns obpasya KOHTPONUPYIOT ero NMoTHOCTh.

7.3.3 3aTemM eMKOCTb 3aKphbIBalT KPbILLKOWM, B KOTOPO 3akpenneH TeMnepaTypHbIA gatuuk. [JaTtyuk kpe-
NAT Tak, YToObl NPU NOrpy>XeHU OH HAXoJUNCcs B LeHTpe obpasua.

Heobxoanmo obecnevrTb NNOTHbLIA KOHTAKT AartyuKka ¢ rpyHToM. Bo3ayuiHble 3a30pbl HE JOMYCKaKTCA.

7.3.4 EMKOCTb C rpyHTOM NOMELLAT B TENNON3MepUTENbHYO AYEWKY YCTAaHOBKKW, YyCTaHaBNMBAaloT gaT-
4YMKK TemnepaTtypbl.

7.3.5 EMKOCTbL B TENNOW3MEPUTENBHOW AYENKE BbIOEPXMBAKOT NPU KOMHaTHOW TEMMNepaType He MeHee
4 4y ong popMUpoBaHUs OOHOPOAHOrO TEMMepaTypHoro nonsa. Ee pasmelyatoT Tak, YToObl UCKMHOUYUTE BNUSHWE
NOTOKOB BO34yXa, NpsiMoe nonagaHue ConHeYHbIX fMyyen 1 Apyrix MCTOMHUKOB Tenna.

7.4 MpoBegeHWe UCNLITAHUN

7.4.1 Jatynkn TeMmnepaTtypbl NOOKNHOHAT K GNOKY pernctpaumnm SaHHbIX M ynpaBneHus UChblTaHnem,
BKINIOYAOT 3aMNUCh NOKa3aHWi, TEMNNOU3MEPUTENBHYH AYeiKy NoOMeLLaoT B TEpMOCTaTUPOBaHHY cpeay. TeM-
nepatypa cpefbl AomkHa 6bITb HUXe MuHyc 10 °C. 3anuck nokaszaHuid TeMnepaTypsl OCYLLECTBISAT HE pexe
4YeM OMH pa3s B MUHYTY.

7.4.2 CKOpPOCTb M3MeHeHus cpenHen no obbemy TemnepaTtypbl obpasua gormkHa ObiTb Takon, YTobbl
abconoTHas MOLLHOCTL Harpesa NUbo oxnaxgeHws (npupalleHve Tenna 3a eguHuuy BpemeHn) obpasua
He npeeblwana 1 BT.

7.4.3 lMokazaHusa 0ATYMKOB TeMMepaTypbl U pasHOCTU TEMMEpPaTyp B CTEHKE EMKOCTW C FPYHTOM W BHY-
TPEHHEro MeTanM4yeckoro ctakaHa TennoM3MepuTenbLHON SYeNKn 3anucbiBalOT B XKypHan, popmMa KoToporo
npuBeOeHa B NpUNoXeHun A.

7.4.4 WcnelTaHne zaBepLuaroT, Korga TemnepaTtypa B LeHTpe obpasua otnuyaeTca OT TeMnepaTtypbl
TepMoCTaTUpPOBaHHOM cpedbl He bonee, Yyem Ha 2 °C.

7.5 OGpaboTka pe3ynbLTaToB

7.5.1 BbeluucnawT cpegHio no obbemy Temnepatypy obpasua no dopmyne

(2 Ty + T )
1% X
Ty =220 (13)
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roe Ty — TemnepaTypa BO BHYTPEHHEM METAanIMYeckoM CTakaHe;
T, — Temnepartypa B UeHTpe obpasua.
7.5.2 CtpoAaT rpaduk n3mMeHeHua cpeaHen no obvemy Temnepatypbl obpasua T, BO BpeMeHwm t.
7.5.3 W3 nony4eHHON (byHKUMM TEMOEPATYPbl OT BDEMEHW BbIYUCMAKT (YHKUMIO MPOM3BOAHON cCpeaHen
no o6bemy Temnepatypbl o6pasLa oT BpeMeHW ¢ METOAOM HAaUMEHbLUMX KBaApaToB, MPOBOAA NPAMY Hau-
nyywero NpubnukeHns K aKcnepuMeHTanbHeIM ToYKam cpedHel no oobeMy Temnepatypel obpasua u BpemMe-
Hu no copmyne, °Clc
- NZtiTsri — X4 XTsr i

nxt? - (2 )

(14)

rae T,

o o
sri 3Ha4yeHunAa cpeagHen no OGBEMy TeMneparypbl, C, onpegeneHHblie Npu pa3findHbIX 3Ha4eHWAX Bpe-

MeHK tr., c;
N — 4XCAo B3ATLIX B pacyeT ToYeK.
7.5.4 TpupalleHWe KonuyecTBa TENMOTLI B eAuMHULY BpeMmeHn B, BT, nocTtynatwwero B obpasel, Bbl4Mc-
nawT no dopmyne

Ty - T

( ¥ 2) (15)
R £

roe R — TepmMuyeckoe conpoTUBneHue crnost nsonsauum, °C/BT;
Ty—TEMnepaTypa BO BHYTPEHHEM MeTannu4eckom ctakaHe, °C;
T,— Temneparypa BO BHELUHEM MeTanin4yeckoM ctakaHe, °C.

7.5.5 B cny4ae, ecnv BHYTPEHHUIA MeTannM4yecknii ctakaH nubo MHbIe 3MeMeHTbl BHYTPW TENMoMu3Me-
PUTENLHOW S4eKM BbINOMHEHbI U3 MACCMBHbLIX MaTepuarnoB ¢ BbICOKON cODCTBEHHOW TENNOEMKOCTLIO, TO Be-
NUYMHY NpUpaLLeHns TennoThel 3a e4MHULY BPEMEHHK, NOCcTynatwwen B obpasel, KOPPEKTUPYIOT U BbIYMCIAKT
no oopmyne

,(TJ/_TZ) C (16)
= R — Lkt
rae C, — cymmapHas TemnnoeMKOCTb BCEeX 3/IEMEHTOB BHYTPU TeNnonaMepuTensHou sueikn, [hk/°C;

W q)yHI{LI,VIFl I'IpOVISBO,D,HO]ﬁ TeMnepartypbl Ty BO BHYTPEHHEM MeTannmM4eckoM CTaKaHe, OHDE,EIEJ'IEHHOﬁ
Nnpyv pas3fiMyHbIX 3HA4YEHUAX BpeMEeHN f|,-, BbIYMCIAEMON METOA0M HAUMMEHbLLUMX KBagpaTtoB, °Clc

g anjTy,f -2t ZTy_f
nZt? - (Tt

(17)

=3
7.5.6 YpeneHyio TennoemkocTb rpyHta Cp,, [Lk/(kr-°C), B Tanom C,, 4 unu mep3anom C,, ; COCTOAHUM
BbIYMCAAKT No dopmyne

et (18)

rae m — macca obpasaua, Kr.

BbluvcneHHy yaenbHY TENNOEMKOCTL OKPYIMAT ¢ TouHocTh go 10 Ox/(kr - °C).

7.5.7 O6bemHylo TennoemkocTb rpyHta C, /(M3 - °C), B Tanom Cy, nnn mep3snom C COCTOAHNA Bbl-
4yucnaT no copmyne

Sy b (19)

roe V — obbeM obBpasua, M3.
BbIUMCTIEHHYI0 06BLEMHYH) TEMNOEMKOCTb OKPYTASIOT C TOYHOCTBI0 A0 0,01 - 108 Dx/(m3 - °C).
7.5.8 YoenbHy TeNnOeMKOCTb CKeneTa rpyHTta Cp, [/ (kr - K), BelaucnsoT no popmyne

Co=Crmtn - (1 + Wig) = Wi - Cy (20)
rae Wi, — cymmapHas BnakHOCTb rpyHTa, fon. ed.;
C,, — yAenbHas TennoemkocTs Bogbl, [hxk/(kr - °C).
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7.5.9 KoadhdmumeHT TennonpoBoaHOCTN rpyHTa A, BT/(M - °C), B Tanom i,, UN1 Mep3anom i; COCTOSHWUM
BbIMWMCIISOT NO hopmyne

_ B
My = Anr(Ty —Ty)’ (21)

roe r— paguyc obpasua, m.

Bbiuncnenne koaduumeHTa TennonpoBOAHOCTM rPYHTa B Tanom COCTOAHUN Ay, NPOBOAAT ANA Ana-
nasocHa Temnepatyp Bbiwe 0 °C.

BbiuncrneHune koadduuneHTa TennonpoBoaHOCTH FPyHTa B MEP3IIOM COCTOSHUM f MPOBOAAT ANS TeMm-
nepaTypHOro auManazoHa Huxe MUHyc 4 °C ansa neckos, HUxe MuHyc 5 °C ons cynecei, HUuxe MuHyc 6 °C ons
CYTMMHKOB W HWXKe MUHYC 7 °C Ans rmuH.

8 Metop perynspHoro pexuma 1-ro poga

8.1 CywHocTb MmeToga

8.1.1 MeTog perynsipHoro pexuma 1-ro pofa 3aknio4aercs B HarpeBaHUM Unu oxnaxnoeHuu obpasua
rpyHTa LMNUHOPUYECKON (POpMbl B Cpefle C MOCTOsIHHOW TemnepaTypoi. Mpu ogHopooHOM pacnpefeneHuin
TeMnepaTypbl BHYTpY 0bpasLa B HavyamnbHbI MOMEHT BpeMEHU, NOCTOAHHON TeMMepaType BHELUHEW cpefhl,
TENnnNoOTBOAE C NOBEPXHOCTM obpasla BO BPpeMs UCMbITaHMA HACTYNaeT cTagus, Korga TeMmnepartypa Bo BCEX
Toukax obpasua M3MEeHAEeTCA NUHEMHO BO BPEMEHW, T.e. C OOWMHAKOBOW CKOPOCTbH. OTY CTaaouilo HasbiBakoT
cTaguen perynsapHoro pexxuma.

8.1.2 MeTogom perynspHoro pexuma 1-ro pofga onpefensitoT KoaguLneHT TeMNepaTyponpoBOLHOCTH
rPYHTa B TaroMm oy, W MEeP3roM o; COCTOSIHWH, m2/c.

8.1.3 MeTog He pacnpocTpaHsieTcs Ha cpefHe- M CUIbHO3AaCOMNEHHbIE TPYHTLI, TPYHTLI C KPYNHOoBMNo-
MOYHbIMW BKMOYEHWsIMK B KonuyecTee bonee 20 % B Tanom v Mep3fiom cocTosiHusax. MakcumarnbHbliA pas-
Mep KpynHOOBNOMOYHbIX BKIMIOHEHWUIA HEe AOMKeH npeBbiwaTts 1/4 gunameTtpa obpasua. Metoa He npUMeHnM K
KPYMHOOBGNOMOYHbLIM TPYHTaM.

8.1.4 NcnbiTaHna NpoBOOAT HA IPYHTaX HapYLIEHHOrO CNOXEeHUA C NPUPOAHLIMU 3HAYEHUAMU BNaXKHO-
CTW W NNoTHoCcTK. [Npu HanuuMKM Npocroee NbAa B obpasle gonyckaeTcsl NPOBOAMTL UCMLITAHUSA HA FPyHTax
npupoaHoro cnoxeHuns. [lonyctumas TonwmHa Npocrnoes nbaa cocTaBnseT He 6onee 1/5 BoicoThl 0Bpasya.

8.1.5 B npouecce ucnbiTaHWn BeAYT XKypHarn, popMa KOTOporo npueefeHa B npunoxeHun A.

8.2 O6opyaoraHue 1 npubopbl

8.2.1 [na ucnbiTaHM NPUMEHSIOT YCTAHOBKU, B COCTaB KOTOPbIX BXOOAT:

- JKUOKOCTHBIA TEPMOCTAT C TOMHOCTBIKO NMOAAepXaHus TeMnepaTypel He bonee +0,1 °C;

- JOMonHUTenbLHoe YCTPOWCTBO ANA NepemeLlnBaHna XXUOKOCTU B TepMOcTaTe B MecTe pPacnonoXeHus
obpasua;

- TeMnepaTypHble AaTYMKW, OAWH U3 KOTOPbIX NoMeLlaoT B obpasel, a BTOPOW — Ha NOBEPXHOCTb 06-
pasua Ans KOHTponsa TemnepaTypbl OKpyXatowen cpedbl. [onyckaeTcsa 3aMmeHa AByX OaT4MKOB OAHOW Tep-
MOMapoi, cBoOOAHbIE KOHLbI KOTOPOW pacnofiaraloT Ha MOBEePXHOCTU MeTanfMyYecKon eMKOCTU C FPYHTOM.
MorpelHOCTb M3MepeHUs JaTYMKOB TeMnepaTypbl UM Tepmonapsl He bonee +0,1 °C;

- eMKOCTW Onisl TpyHTa M3 TennonpoBOAHOIO matepuwana (Hanpumep, MeTans) AMaMeTPOM HE MeHee
30 MM K BbICOTOW He MeHee 55 MM, BbicoTa obpasila AomKkHa bbiTe B 1,8—2,2 pasa bonblue AnameTpa;

- gepxatenb gnsa obpasua;

- MOpO3uMnbHasa Kamepa ¢ TOYHOCTLIO NogaepKaHus TeMmnepatypel He bonee 0,5 °C;

- Martepuan ans obecnedeHnss repMeTMyHOCTM obpasua (HanpumMmep, NNacTUMWH, CUMMKOHOBLIA repMe-
TVK ¥ ap.).

8.2.2 lNpuHuMnunanbHaa cxeMa yCTaHOBKW NpuBedeHa B npunoxeHuu E.

8.3 OT6op v NnogroToBka o6pa3yos

8.3.1 Ot6op 1 nogrotoBky 06pa3sLIOB OCYLLECTBASAKT B COOTBETCTBUM € 4.3, 4.6, 4.7.

8.3.2 Obpaseu nccrnegyemoro rpyHTa NpupogHoOro UM HapyLeHHOT0 CNOXEHUSA € 3a0aHHbIMW 3HaYeHN-
AMMW BNAXHOCTW W NSIOTHOCTW MOMELLalT B eMKOCTb. [ PYHT YKnagblBatoT Tak, 4Tobbl B 0Bpasue oTcyTCTBOBaNM
BO34yLWHbIe nonocTi. Mocne npuroToBrneHusi obpasua KOHTPONMMPYKOT €ro MNAOTHOCTb.
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8.3.3 3artem eMKOCTb 3aKpbIBAKT KPbILLKOW, B KOTOPOW repMETUYHO 3aKpernneH TemnepaTypHbIA aT4uK.
JaTuuvk KpenaT Tak, 4Tobbl NpY NOrpy>XeHUN oH Haxoauncs B LieHTpe obpasua. Heobxogumo obecneynTs NNoT-
HbI KOHTaKT JaTuyMKa C rpyHTOM. Bo3aylluHble 3a30pkl He JONYCKaKTCS.

8.3.4 CTblk EMKOCTU C KPLILIKOW TLATENbLHO repMeTu3upyrT maTepuanom, obecnednBaroLlLmM repme-
TUYHOCTL 0Bpa3sua oT NonagaHWsa TepMoCTaTUPYHLLER XUAKOCTK B 06pa3el. JaTumk KOHTpons TeMnepaTyphl
OKpYXarLwen cpeabl (MpyM HAaNU4YMn) NPUKPENNSIT K EMKOCTM Tak, YToObl 4aTYMK HE KOHTaKTMPOBan C NoBEpX-
HOCTbIO @MKOCTM C obpasuom. KoHTakT gartymka ¢ KpeneHbIMKU 3reMeHTaMn He 4OMyCKaeTcs.

8.3.5 [ns onpegenexus koacdduumMeHTa TeMNepaTypornpoBOAHOCTM B TanoM COCTOsHMM obpasey, Bbl-
OEPXUBAIKOT MPY KOMHATHOW TeMmnepaTtype He MeHee 6 4 ana oopMUpoBaHUA O4HOPOOHOIO TEMMNEPATYPHOro
nons. Ero pasmelyaT Tak, YToObl UCKMOYUTL BNUSIHUE MOTOKOB BO3AyXa, MPSAMOe nonajaHue COMHEYHbIX
Nyyeiln n gpyrux UCTOMHUKOB Tenna.

[na onpegenexnns KoadpdurumeHTa TemnepaTyponpoBOAHOCTM B MEpP35ioM COCTOsiHMKM obpasey nome-
AT B MOPO3UIbHYIO Kamepy W BolAepKMBaoT He meHee 12 4 ans dopMUpoBaHus OgHOPOOHOMO Temnepa-
TypHoro nons. TemnepaTypy B MOPO3MnbHOM kamepe ycTaHasnusaoT MuHyc (20 + 1) °C, ans rpyHTOB € npu-
MeCh0 OpraHMYecKoro BelllecTea, pa3Hol cTeneHun aatopdoBaHHOCTU U TopdhoB MUHYC (25 + 1) °C.

8.4 MpoBegeHUe UCNbITAHUN

8.4.1 WcnbiTaHue no onpegeneHuio KoadduumeHTa TeMnepaTyponpoBOAHOCTH FPYHTa B Mep3rom co-
CTOSIHUW MPOBOAAT NyTeM Harpesa obpasua oT TeMmneparypbl, 3a4aHHON B MOPO3WMNbLHON Kamepe 40 TeMnepa-
Typbl, yCTAHOBMNEHHOW B TepMocTarte. [1nA He3aconeHHbix U cnabo3aconeHHbIX rPYHTOB UCMbITAHUA MPOBOAAT
B TEMMNepaTypHOM aAuana3oHe oT MuHyc (20 = 1) °C go muHyc 8 °C, onsa rpyHTOB C MPUMECHLID OpraHWYecKoro
BELLECTBA, PA3HOW CTeneHW 3aTopgOBaHHOCTU U TOpoB — OT MUHYC 25 °C go muHyc 8 °C. B ykazaHHbIX
OuanazoHax TemMnepaTyp pasHuua TeMnepaTyp Mexay HadanbHoW TemnepaTypoil obpasua u TeMmnepaTypon
cpeabl oomkHa 6biTe HEe MmeHee 10 °C.

8.4.2 WNcnbiTaHue no onpegeneHunio koaduuneHTa TeMnepaTyponpoBOAHOCTM FPyHTa B Tanom COCTO-
AHWW MPOBOAAT NyTEM OXNnaxaeHws obpasua OT KOMHATHON TeMnepaTypbl 4O TeMnepaTypbl, YCTaHOBNEHHON
B TepmocTaTe. [1ns Bcex TUMOB PYHTOR BHE 3aBMCUMOCTU OT CTEMEHUW 3aCOMNEHHOCTN U COAEepPXKaHUsl OpraHu-
YeCcKOro BellecTBa UCMNbITAHWUA NPOBOAAT B TEMMEPATYPHOM Auana3oHe oT KOMHAaTHOM TemnepaTypsbl Ao 0 °C.
PekomeHOyemoe 3HauyeHWe Ans ycTaHoBOK B TepmocTtaTe (1 + 1) °C.

8.4.3 BknwyalT nepemMeLlBaHne X1UaKoCTU B TEPMOCTATE U CYUTbIBAlOLLEE YCTPOWNCTBO ANS AaTYMKOB
TeMmneparypbl.

8.4.4 MNocne JOCTWKEHUs 3a4aHHOW TemnepaTypbl B TepMocTaTe o6pasel ¢ YCTaHOBUBLUMMCS OLHO-
pPOOHBLIM TEMMNEPATYPHLIM NONeM NoMeLLakT B TepMocTar. [pu npoBeieHUM UCTILITAHWIA HAa Mep3noM obpasie
nepeHoc obpasua u3 Mopo3unbLHOW KaMepkbl B TEpMOCTAT crnedyeT OCyLLecTBNATL He gonblie 5 ¢. Temnepa-
TYPHbIV gaTyuk obpasua NoAKMYaT K M3MepPUTENbHOMY YCTPOMCTRY.

8.4.5 Obpasel OOMKEH NMOMHOCTLIO HAXOAUTHCA B XKUAKOCTU. BbicoTa KWAKOCTU HAL BEpXHEW KPbILLKOW
obpasua gormkHa coctaBnaTe He meHee 20 1 He Bonee 40 MM.

8.4.6 BeayT aBTOMaTUYeECKYO 3aNMCh NOKa3aHWN AAaTYMKOB TeMNepaTypbl.

8.4.7 VcnbiTaHne 3aBepLUaloT, KOrga pasHula TeMnepaTypbl cpefbl UCNbITAHWS U TeMNepaTypbl B 06-
pasue ctaHoBuTcA meHee 1 °C.

8.4.8 3a Temnepatypy UCNbLITAHWSA NPUHUMAKOT CpefHee 3HaYeHUe Mexay TeMnepaTypoi, Npu KOTOPOK
npoBoAunachk Bblaepxka obpasua ons opMUpoBaHns O4HOPOAHOMO TeMNEpPaTypPHOro Nons 1 TeMnepaTypou,
YCTaHOBMNEHHOW B TepMocTaTe.

8.5 ObpaboTka pe3ynLTaToB

8.5.1 Ha ocHoBe pfaHHbIX 006 M3MeHeHWW Temnepartypbl obpasua BO BpeMeHU CTpoAT rpaduk
In(T - Ty) = f(t), rae T, — Temnepartypa, ycTaHoBrneHHas 8 Tepmoctare. lNpumep o6paboTku npuseneH B
npunoxeHuu XK.

8.5.2 Ha rpaduke BbIOENAOT NPAMONUHENHBIA YHaCcTOK, COOTBETCTBYIOLWMIA CTAANN PErynapHOro pexu-
ma 1-ro poga. [ina aToro y4actka BbIYUCNSAIOT TEMN Harpesa m; UNu OXNaXaeHUs My, ¢!, koTopelii cooTBET-
CTBYET TaHreHcy yrna HakrnoHa npsaMofnuHenHoro y4acTtka no popmyne

1 In(T1,,- - To_,') — |n(T2!j - TO';')

(i) trj -t 2 (22)
raoe l’1 jM t2 Fia ABa MOMEeHTa BpemMeHU B CTagnn PeryndapHoro pexuma, c;
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Ty — Temnepatypa, ycTaHOBNeHHaa B TepMocTare, nbo Temneparypa cpefbl, U3MepeHHasi Mo KoH-
TPOMbHOMY AaT4MKy Ha NoBepxHOCTU obpasua, °C;
o
T, v Tz,f_ Temnepartypbl, COOTBETCTBYIOLLME MOMEHTaM BpemMeHu ty u b, °C.

8.5.3 BoiuncnswT koadduumeHT dopmbl K, 1/M2, no cdopmyne

K= (23)

roe r — paguyc obpasuya, Mm;
h — BbicoTa obpasua, m.
8.5.4 KoadhdumuMeHT TemnepaTypornpoBOgHOCTU FPyHTa a, m2/c, B Tanom Oy, UM MEP3IOM 0 COCTOAHUM
BbIYUCMIAOT No opmyne
g = K- my. (24)
BbluncneHHoe 3HaveHwe KoapuuUMeHTa TeMnepaTyponpoBOLHOCTU OKPYIMAKT € TOYHOCTbIO A0
0,001 - 107 m2/c.
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MpunoxeHune A
(pexomeHgyemoe)

DOpPMbI XKYPHANOB UCNbLITAHWUIA

A.1 ®opma XypHana UcnbITaHWA METOAOM CTaLUMOHAPHOIO TENMOBOTO peXuma

KoadhduuneHT

TennonpoBoa-

HOCTH,

-°C)

Bt/(m

Tenno-

MOTOK,

Bt/m

Temne-

patypa

Topua,

Temne-

paTtypa
BEPXHEro | HXKHETO

Topua,

Homep
ucneiTa-

HWA

BricoTa

obpas-

ua, Mm

Mnot-

HOCTb
obpasua,

ricm®

Brax-

HOCTb
obpaz-

ua, %

Howmep
BbIpaboTKK;

rnybuHa

oTbopa
obpa3sua, M

TOPHbIN

HoMep
obpasua

Hara | Nabopa-

ncnbl-
TaHUA

A.2 ®opma xypHana ucnbITaHAW MEeTOAOM LMNUHAPUYECKOro 30HAA

qUBLUHLIOLUD|A

1g/(0, - W)
‘anHsLranLoduoo soxdshMnds |

9/ ‘nLooHToE0dU
-odALedauwal 1Haunuddeoy|

(D - )T
‘9LO0MNBOLILBL BEHINSLG0)

(D, - W)/Lg ‘nLooHT
-ogoduoLrual tHaunudeoy

9, ‘egadleH BHURMLBG

0, ‘BUHELIAUOM edAredsuns |

HUW ‘egadieH swadg

1g ‘egadieH 9L00HMON
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A.3 ®opma xypHana ucnbITaHUA METOA0M MOHOTOHHOIO pa3orpeBa/oxnaxgeHusn
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A.4 ®opma KypHana UCNbITaHWUKA MeTOAOM perynapHoro pexuma 1-ro poga

HauaneHaa TemnepaTtypa obpasua, °C

KoadhduumneHT TemnepartyponpoBoa-

CopepxaHue opraHUyeckoro BeLle-
HOCTM, M2/

ctBa, %
Temnepatypa B TepmocTarte, °C

ITabopatopHein Homep obpasua
Macca cTakaHa G rpyHTOM, T
MnoTHOCTL rpyHTa, rfem3
CTeneHb 3aconeHHocTH, %

[aTa ucnbitaHus
Homep ckBauHsbl
my6uHa otbopa, M
Homep ncnbiTaHus
Homep ctakaHa
Macca ctakaHa, r
BnaxHocTs, %

MpunoxeHue b
(pekomeHpyemoe)

anIHLI,VII'IV[anI:Haﬁ cxXeMa yCTaHOBKW OnNA onpeaeneHUA TBHHO¢H3H'-IECKVIX XapakKTepucTuk
MeToAOM CTAUWMOHAPHOIo TennoBOro pexmma

17 2 3 4 5 6 7
LN N VN N2 A
N \\\/ o

/[

7

| / P

13/ 12/ 11710/ \o

1 — TEennomM3onALUMOHHLIN KOXYX; 2, 73 — OXpaHHble Konbla NacCUBHbLIE WNKU akTMBHbIE; 3, 12 — yCcTpOMCTBa TepMOCTaTUPOBaHKUS;

4, 11 — paT4ukn TemnepaTypbl, PAcnofoXeHHble B NNAcTUHAX U3 MeTansa wiv MHoro Matepvana c KoadUuUreHTOM TeNNoNpoBOAHOCTH

Gonee 5 Br/m - K; 5, 6 — Tennomep BepxHui; 7 — obpasel mMepanoro unu Tanoro rpykta; 8, 14 — oboiMa u3 HeTennonpoBogHoro
Mmartepuana; 9, 10 — Tennomep HUXHWUIA

PucyHok B.1
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MpunoxeHune B
(pexomeHgyemoe)

MpuUHUMNUanbLHaA cxema YCTaHOBKMH, MCﬂOﬂb3y9MOﬁ B onpegeneHnu
TEHHO¢H3MHECKMX XapPakKTepUCTUK TPYHTOB B TanomM v Mep3fniomMm COCTOAHUK
MeToOOM UMNUHOPWYECKOro 3oHaa

O 0O
DC]D
o 0
i/%/ \\\l 5
\\2
N\\..ﬁ

1 — obpaasel rpyHTa; 2 — eMKOCTb M3 HEeTennonpoBOAHOro Matepuana (4n8 AUCMEepCHBIX TPYHTOB HapyLEHHOro CAOXeHUs); 3 —
MOpPO3WNbHAsA KaMmepa Unu KpUOTEPMOCTAT (A8 UCNBITaHUIA TPYHTOR B MEP3MOM COCTOAHUW); 4 — 30HA C OOHUM, ABYMS UMW HECKONBKUMU
Lwynamm; 5 — ycTpoicTBO perncTpauumn Temnepatypbl U ynpaBneHus UCnbITaHuem

PucyHok B.1 — OBwas cxema yCTaHOBKU

Mpunoxenuve I
(pekomeHayemoe)

OnpepeneHWe napaMeTpa S aKcnepuMeHTanbHoro rpadMka Ana pacyeta Tennogusnyeckux
XapakTepuUcTHK, onpeaensieMbiX METOAOM LUNUMHAPUYECKOro 30HAa

1 Mo 3kcnepyMeHTaneHbIM OaHHBIM CTPOAT rpadvk M3MEHeHUA TeMnepaTypbl T BO BpEMeHW B KOOpAMHaTax
T(Int) gna aTana Harpesa 1 AnA atana oxnaxgeHua (pucyHok L1).

T°CA T°C A
L ]
T, LI T, " -
T1 ) < T1 L .
. ® .
L ]
In(f), In(f), In(0), ¢ In(t), Int); In(t), ¢
a) 6)

a) — artan HarpeBa; 6) — aTtan oxnaxaeHus

PucyHok .1 — XapaKTepHble aKCnepuMMeHTanbHble 3aBUCMMOCTM TEMNEpPaTyphl OT BpEMEHU

[2 Ha rpacuke onpegenstoT obnacTe AaHHBIX ANA pacyeta. B pacyeT npMHMMAOT TONBKO NMHENHYIO YacThb.

3 [aHHble, BKINOYEHHbIE B aHaNM3, OMKHbLI ObITb pABHOMEPHO pacnpeaeneHsl No noraprdMU4ecKon LLKane Bpe-
MeHun (ocn X). Ha pucyHke 1 nokasaH Habop AaHHbIX, KOTOPbIA KOPPEKTHO BblibpaH Ans obecneveHns paBHOMEPHOro
pacnpeeneHns AaHHbIX Mo NnorapuMUYecKol 0CU BpeMeHM.
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Mpunoxenune
(pekomeHpyemoe)

MpuHUMNUanbLHaa cxema YCTaHOBKH, HCHOHbSYEMOﬁ B onpegeneHun
Tennocbusw-lecmx XapaKTepucTuk MmeTogomMm MOHOTOHHOTO paSOFPEBBIOXﬂa)K,D,EHMH

1 — MacCMBHbIM MeTannuueckuii Gnok ans crabunuaaumn TemnepaTypbl; 2 — BHELHWA MeTannuuyeckuil cTakaH, 3 — BHYTPEeHHWUHI
MeTannuyecku ctakaw; 4, 5, 6 — remnepaTtypHble 4aT4vku; 7 — BNoK perncTpaunin AaHHbIX U yNnpasneHus neneltaHuem; 8 — yCTponcTBo
TEpMOCTaTMpOBaHUA; 9 — mMeTannuyeckas eMkocTb; 10 — Tennoun3onaunoHHeld Matepuan; 11 — obpaseu rpyHTa

PucyHok 1.1 — OBwana cxema ycTaHOBKN
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MpunoxeHue E
(pexomeHgyemoe)

MpuUHUMNUanbLHaA cxema YCTaHOBKMH, MCFIOJ'IbSYEMOﬁ B onpegeneHnu
TEHHO(:IJM:iM'-IECKHX XapakKTepuCcTUK MeTOAOM perynsapHoro pexummMma 1-ro poaa

2 3
|~
1/ AYAT
| (>3 ez
5
1]
L |~ -
L L ,_/ 1
L - ,_/X,% 4
s MH— — - =
= =
|/ - s
LA e e
e S -
/_/ /_/ Vo
/_/ /_/ o
AT AT

2 Lo

1 — 6nok ynpaeneHusi TepMocTaTtom; 2 — MOTOpP AOMONMHUTENbHOW MeLanku; 3 — aepxatens Ans obpasua; 4 — TepMocTaTupytoLlas
KUOKOCTL; 5 — OononHWTeNsHaa Mellanka; 6 — gaTyuk TemnepaTypsl TEpMOcTaTa; 7 — Mellanka TepmocTaTa; 8 — oxnagutens

]

5

PucyHok E.1 — OBwana cxema yCTaHOBKM

N
N

1 — Bnok perncTpaunmn JaHHblx; 2 — AaTdvkn Temnepatypel; 3 — obpaseu rpyHTa; 4 — MeTannmyeckas eMKocTb

PucyHok E.2 — EMKkocTb ¢ 06pasuom rpyHTa ans uccrneqoBaHun
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MpunoxeHune X
(pekomeHgyemoe)

MeTtop perynsipHoro pexuma 1-ro poga.
BbigeneHue pac4yeTHou obnactu npu ob6paboTke pe3ynLTaToB

In(IT,- T A

o]

t1 12 BpeMH,

t, — Ha4arno NpsMONUHENHOro Y4acTKa; t, — OKOHYaHWe NPSMONMHENHOro YHacTka; « — Yron HaknoHa NpAMONUHEHOTo yyacTka

PucyHok XK.1 — MameHeHne TemnepaTtypbl obpasua Bo BpeMeH!
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YOK 624.131.4.001.4:006.354 OKC 93.020

Kniouesble crosa: TEI'IJ'IOCbMSVI‘-IECKI/Ie XapPaKTepUCTUKK TPYHTOB, KOSdD(bMLI,VIEHT TENNONPOBOOHOCTU ITPYHTOB
B TalOM U MepP3NnoM COCTOAHWNK, TENNMOEMKOCTb FrPYHTOB B TallOM U Mep3N1OM COCTOAHUMU, TPYHT, yCTpOI;lCTBO

Penaktop B.H. Limenbkos
TexHuyeckui pegaktop B.H. lNpycakosa
Koppektop M.B. ByyHas
KomnbtoTepHas Bepctka MLA. HaneldkuHol

CpaHo B Habop 31.10.2023. TMognucaxo B nedate 02.11.2023. ®dopmat 60%84%. [apHuTypa Apuan.
Ycn. ney. n. 2,79. Y4.-u3a0. n. 2,22.

[MoaroToBNEHO HA OCHOBE 3NEKTPOHHOW BEPCUM, NpeaoCcTaBneHHo paspaboTyMkoM cTaHaapTa

CozpgaHo B egUHUYHOM WUCnonHeHun B PIrBY «HCTUTYT cTaHgapTulaumms»
Onsa KoMnnekToBaHusa PegepansHoro MHQOPMAaUKWOHHOIO hoHAa CTaHAapToB,
117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
www.gostinfo.ru info@gostinfo.ru
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