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Murnucmepcmeo npupodrux pecypcoe u axorozun Poccudickolt Qedepaui
GedepaibHoe G2eHIMCIHNE0 FO HEDPOROALIOGARUIO
Dedepanvroe 20CY0aPCMEEHHOE VHUMAPHOE NPEONDUAMUC
wenmpunsrotii HAYEHO-UCCTROOBAMERLCKUY UHCITIILINYIN 280102141 HEPYOHBIX NOREIHBIX HCKORAEMBIX S
{DI¥Il «l[HHHzeonnepyon)
AHAIHTHKO-TEXHOJOTHYECKHT CepTHHKANNOHHEBIA HCOLITATENbHbIH LEHT
Ammecmam Pedepanvroll ciyachol no akxpedumayuu Ne POCCRU.0001.510445
Ammecmam axxkpedumayuy DedepanbHOZ0 G2EHMCMBA HO MEXHUNECKOMY PESYTUPOGANIIO 1 MEMPOA0IUU
CAPK. RU.0001.441036
Ammecmam axxpedumayutt [ILAC-APLAC AALl «Angrumucan Ne AAC. A.00016
Ammecmam npusnanis KoMREMeHMHOCI UcnutmamenoHol rabopamepuu (Pocnana)
Ne POCC RU B303.04 HIK00.16.04.0020
Ceudemenvemeo o coomsememenu ompacieguim mpebosanuwim OHMI[ BHMC Ne 0002
Ceudemenpcmso o SonycKe k pabomam 1o UHNCEHEPHO-IKOROZUNCCKUM UILICKANUAM
AN 0030.03-2010-1655010347-H-026
420097, Pecnybaurxa Tamapeman, 2. Kasane, ya.Sununa 4,
Ten.: (843)2364793  ghaxe: (843)2364704  e-mail: atsicl@geolnerud ret

IPOTOKOJ OIIPEAEJEHWSA TEILIOITPOBOJHOCTH Ne8(2)-T/H-15
oT 24.03.2015r.(na 5 nucTax, jguct 1)

3akazunk: 000 «Bunepbeprep Kupnuuy PO, Bramumppekas 0b:1., Kupxkaduckuil p-u,

J. Knnpero
Horosop Ne  601/15

ObmbexT HeenefoBAHMS: CTEHA M3 KEPAMUUCCKOTO KpyIHodhopMaraorokamus Porotherm 25
npoussoautent OO0 «Bunepbeprep Kupnuay

laTa npoBeaenus aHaan3a: susapb-mapt 2015r,
Bup anamusa: onpenmeneHue Xod>(pGHIHEHTa TEILIOMPOBOIHOCTH OTPasKAAIONIAX KOHCTPYKLIAMH

Cpeenns o gpparmMenTe cTeHbl: KinaaKa BoIIOIHCHA CIIEIAAINCTAME 3aKa34HKa.

Pasmeps! dparmenTa ctersr — 2000 x 2000 x260mmM;

C Temnoi u XonogHOH CTOPOHBI CTEHEI HOKpBITHe TOJIIHHCH SMM M3 M3BECTKOBO-IIEMEHTHOH INTY-
KaTypHO! CMeCH IOTHOCTEIO 1200 Kr/m’;

BeptukanpHOE COEIHHEHUE — nasorpeﬁeHHLn?I CTHIK;

Knaaxa BLIHOHHeHa na temnoM pacTeope Porotherm TM mapku 50, cpemseil MIOTHOCTLIO MEHEE
1000 kr/v’. Tomumuna PacTBOPHOTO IIBA COCTABNISET 12MM.

MeToael onpee/ieHHA COMPOTHBACHUA TeNonepejaue OCHOBAHEl HA CO3/IAHUWM B Orpasknaroiei
KOHCTPYKLMH YCNOBHH CTAUMOHAPHOTO TEMJI00OMEHA W W3MEPEHHH TEMTMIEpaTYPhl BHYTPESHHErO M Ha-
PYKHOIO BO3/(yXa, TEMOEepaTypbl NOBEPXHOCTEH OrpakIaloMeil KOHCTPYKIMH, & TAKOKE TUIOTHOCTH TEll-
JI0BOTO MOTOKA, MPOXO/AIIEr0 Yepe3 Hee, [0 KOTOPBLIM BLIUMCIISIOT COOTBETCTBYIOLIME UCKOMEIE Bet-
UHHBI.

ConporusiaeHue TeMIONEPeJaye OrpaXcJatolled KOHCTPYKLUHN ONPEeAeIa0T NPpH UCHBITAHUIX B
1a00paTOPHBIX YCTOBHAX B KJIMMAaTHYECKHX KaMepax, B KOTOPHIX MO 00¢ CTOPOHBEl HCITBITEIBACMOTO
(hparMeHTa CO3AKOT TEMIEPATYPHO-BIDKHOCTHBIH peKuM, ONH3KUH K PacdeTHLIM 3UMHHM YCI0BUSM
BKCIUTyaTalllii, UK B HATYPHBIX YCIOBUSX OKCIULYATALMW 3JaHMH U COOPYMKEHHH B 3UMHHH NEPHOA.
Cxemy pa3sMelleHHs NepBUYHBIX Npeo0pa3oBaTecH TEMNEPATYP U TEIJIOBBIX TTOTOKOB COCTABMSIOT Ha
OCHOBE IIPOEKTHOIO PELICHHS! KOHCTPYKLWH.

Annaparypa H obopyaoBaHne.

Pykopogureas ATCH T.3. JIniruua
Pyxosopurens TUILL A.C. Yexmaper
t\vc . "ﬁ Yo #yy i\}é*vﬁ‘* "&\,4\‘&;:‘;{? ‘i’//;\\'\‘,"/f‘k'*/'lﬁ‘:‘ \‘J//,;\'vé\ N7 \/4-\

OO

OO OO A AU AN AN A A AT A AN AT AT A ACAAT A



L iy

OO0

IMponomkenye nporokona Ne§(2)-T/H-15, auer 2

And onpeenenus COUPOTHBIEHMS TEMIONEpesate OTPAXKIAIOIMINX KOHCTPYKLUHIl B naGoparop-
HBIX YCJIOBHSIX WCTIONB30BANIACE TEMIOM30/IMPOBAHHA KIMMATHYeCKas KaMepa, cOCTOSIIAS H3 XOJO/-
HOTO OTCEKA, B IPOEM KOTOPOTO GBI BMOHTHPOBAH HCITLITEIBAEMBEH (DParMeHT, H MPUCTABHOIO TENIOTO
OTCeKa.,

JUis KOMTIIEKTALMHA KITMMaTHYECKOH KAMEphl HCTIONb30BANUCE KOMIIPECCOPHI XOJIOHONPOH3BOTH-
TeabHOCTRIO 3,5 kBT no OCT 26-03-2039, ycranapnuBaeMele BHE KamepEl, OXnaxgarolue darapey xo-
JIONUNBHBIX YCTAHOBOK, YCTAHABIMBACMEIC BHYTPH XONOMHOIO OTCEKa AN OXMAXKACHHS B HEM BO3AyXa
1 peryaatopsl Temneparypel 1o 'OCT 9987a1a aBTOMaTHUECKOrO NMOANCPXKAHHA 3aMAHHOM TeMIepa-
TYpPbl BO3AYXa B KaMepe.

Ana B3MepeHHs TeMIepaTyp B KaUeCTBE NIePBHYHBIX MpeobpasoraTeieil NpuMeHsIch XpOMEib-
KONEJICBBIC TEPMOITEKTPHUUEcCKHe npeobpasosatenu o [OCT 6651. g uamepeHUs MI0THOCTH TEILIo-
BBIX NIOTOKOB, TIPOXOAAWMX YePe3 OrpaskAalolyl0 KOHCTPYKIMIO, HCTIONb30BATHCE JATYHKU TEINOBOIO
IOTOKa.B KauecTse BTOPUUHBEIX M3MEPUTENEHEX NPHOOPOB HCIIO1b30BANUCE MUJIIMBOJIETMETP H H3ME-
putens temionposogHoet MT-2.

Jns u3Mepenns TeMnepaTyphbl M OTHOCHTENBHON BIAXKHOCTH BO3yXa UCTIONBIOBATICS THIPOMETp
MCHXPOMETPUYCCKHH, TAKKE TEMIIEPATYPa KOHTPOIMPOBANTACH ¢ NOMOIBI CTEKIAHHBIX TEPMOMETPOE
pacuipenuns no I'OCT 112 u TOCT 27544.

Ais onpesenenus BNaKHOCTH MATEPHANOB OTPAKAAIOMMX KOHCTPYKIIMA NPUMEHSTUCh CTaKaH-
quky Tvma CB no TOCT 25336, cymmnbuetii anexrpouikad nmo OCT 16.0.801.397, nabopatopHeie 06-
pasLOBEIE BECHI ¢ HAMOOMBbLIMM TIpeaetoM sagewnsanus 200 r o TOCT 24104, aKkcHKaTopel no 'OCT
25336, anaanzatop BraxxrocTh MA-30-000V3 npomsBoacrea tupmer Startorius, ['epManus.

MeToauka npoBeieHHs1 HCILITAHMA,

Hensranus npopoaumick B coorsercteun ¢ 'OCT 530-2012, TOCT 26254-84 u TOCT 25380-
82 (1987).

B npoem xononHoro oTcexa KIMMaTHYeCKoH KaMeph! GbLT BMOHTHPOBAH HCIBITHIBASMEI (par-
MEHT WHPUHOH B O/IMH KaMCHD (XapakTepUCTHKA KaMHS H (parMenTa CTCHbI [IPHBEAEHE B HAYATbHbIX
YCAOBHAX UCTIBITAHHI).

@parMeHT KI2AKH HCITHITEIBANCA IPH 2-X PasHBIX 3HAUEHHAX BIAKHOCTH MaTepHana.
lepeusneie npeobpazopateny Temneparyp GbLlM yCTAHORIEHb! ¢ 06X CTOPOH OIPAYKAAIOWIEH KOHCT-
PYKUHMH. M3MepeHue TIOTHOCTH TETUIOBLIX MOTOKOR [POBOAMIOCH ¢ BHYIPEHHEH (TeIIoH) CTOPOHEI
OTPAKAAIOINX KOHCTPYKUMH. JLT onpeaenenns CONPOTHBISHHS TeILIONEpeaade YacTh OrpakKaloiei
KOHCTPYKUMH, PABHOMEPHOH MO TeMnepaType MoBepXHOCTH, Ry, npeobpasopaTeny TemnepaTyp u Ter-
JIOBBIX MOTOKOB yCTAHARIHBANNCE HE MEHEE YCM B ABYX XaPAaKTEPHBIX CEYSHHAX ¢ OAMHAKOBEIM Mpo-
CKTHBIM pelieHneM. 1 onpeaeneHus cONpOTHBAEHHS TEPMOJATIHKN PACTONArainuch B IEHTpe Tep-
MHYECKHM OIHOPOJHEBIX 30H KEPAMHUYECKOro KaMHS W ZOHOHHMTETRHO B MECTAX C TEMIONPOBOLHBIMH
BKIIIOYEHHAMH, B YIIIaX, B CTHIKAX.

Tlepen ycranoskoit npeoGpazoBateneil TEIIOBOTO MOTOKA YYACTKH MOBEPXHOCTH OrpaskAAIOIMX
KOHCTPYKLMH 3a9HITANUCE 10 YCTPAHEHAA BUAHMBIX M OCA3ACMBIX Ha OILYIIL LuepoxosatocTelt. [Tpeos-
pa3oBaTelh OBl [LIOTHO NIPIKAT TIO BCEH €0 MOBEPXHOCTH K OTPAKIAOLIEH KOHCTPYKIIHA | 3aKpernieH
B 3TOM TOJIOMKEHMH — 3THM OBLT 06ECTIeyeH MOCTOMHHEBIA KOHTAKT 11peoGpasoBaTe/Is TEILIOBOrO MOTOKA
C NOBEPXHOCTBIO UCCENYEMBIX YYACTKOB B TEUCHUE BCEX NMOCNCAYIOWNX u3Mepennit, [py kpemmenuu
npeobpazoBaTens MEKIY HUM M OrpaIaloeH KOHCTPYKIIIEH He JOMYCKAeTes! ofpasoBaHye BO3AYLI-
HBIX 3a30POB. JIMIs MCKIKOYEHHS MX Ha y4acTKe MOBEPXHOCTH B MECTaX H3MEPCHHI HAHOCHICS TOHKMI
CNIOH TEXHHYECKOro Ba3eNMHA, NIEPEKPHIBAKONINI HEPOBHOCTH nokepxnocTh.ITpeoGpazosares sakpen-
JAncs Mo ero H0KOBOH NOBEPXHOCTH MPH NOMOIIY MIACTHIHHA.,

Jlist veknroueHns BiusaHus HabMOAATe 1 Ha OTCYETHOE YCTPOHCTRO, OHO TIOMELIAJIOCE 34 3AMHT-
HBIM 3KPaHOM.

3aMep MIOTHOCTH TEMI0BBIX HOTOKOR, NPOXOMAIINX Hepes thparMenT cTeHsl, NPOBOJMICH MOCTe
SR RN P B
YCTAaHOBJICHUA CTaLlHOHapHOFO_ ) hﬂ@'@-ﬁMeHa, ONpenensaeMoro no yCTaHOBJIEHHUIO MMOCTOSHCTRA

Pyxopogurtens ATCHI] T.3. Jorruna

Pykopoautens THIL] A.C. Yexmapes

y

RO O O NN A D AN A A A A A A A A A AT ACACACAGATA

Y
vt



A L A % s P Sy iy o 1 % o Y o T " et 1 = A PR 1 Y o % i F.Y A, I "
W g NN ANSIUSIUNIONS. \.-/ AV AV LV AV v"ﬁ\/ x./\nf WAL N N A NS NN -.vf

I1poaomrenne npoToxoia Ne§( 2}-T/N-15, nuer 3

Pa3HOCTH TeMIepaTyp Ha NOBEPXHOCTAX CTEHBI W I[INOTHOCTH TEILIOBOTO MNOTOKA. TennorexHHueckue

napamMeTpsl GUKCHPOBATIHCE ¢ UHTEPBANIOM SMHH,

ITo oKOMYAHMM WCTIBITAHMi ONIpEfensIach BIAKHOCTD MaTEPHAIOB MCIIBITHIRBAEMEIX OTPaXIato-
WHX KOHCTPYKIHHA, ITpober oTOupanucs wiasmbypom U3 cTeH Ha BBICOTE 0,7-1,3 M ot ypoBHs nona.
HpoOer yxaaasisaincs B GIOKCH M B3BCIUMBANNCE HA AHATHTUYECKWX BeCAaxX B MOMEHT WX B3ATHA. Brl-
CyIIHBaHNE NPo6 10 AOCTOAHHOM MACCHI, B3BCINMBAHME UX i pacyeT BAAKHOCTH MaTePHAJIOB BBIMOTHS~
ch B cooTBeTcTBUM ¢ [OCT 24816,

O6paGorka pe3ynbTaToB.

Hns Kasknoit TepMonaphl onpenensercs CpefHeapuhMeTHUECKOE 3HAUCHHE TOKA3aNMiT 34 TTEpHO
Habmogenuit. PazHocts Temneparyp ua NOBEPXHOCTAX CTEHBI PACCUMTEIBACTCA KAK PA3HOCTH CpelHe-
B3BCLICHHBIX 3HAYCHHH TEMIEPATY] MOBEPXHOCTEI CTEHEI:

At =t,—t,, °C.

HpH HCITOJIE30BAHUN npeo6paaoBaTen$l TCIIIOBOTD NOTOKA, COBMEILEHHOTO C MHITHBOJIBTMETPOM
AJISL MBMEPEHMSA 2.A.C. TINOTHOCTE TEIJIOBOTO IIOTOKA, NMPOXOIAIETC Hepes npeo6pa3013a’reﬂb, qs paccuu-

TBIBAETCS N0 GopMyne:
g=ck, Br/v?
N v 2 .
FA€ ¢ - rpaayHpoBoUHii Koopduunent npeobpazopatens npu TEMIIepaType ucnbITanul, Br/(m*-MB);

34 CPCLHIONO TEMIICPATYPY MCNLITAHUH NPUHUMAETCS TEMIICPATYpa MOBEPXHOCTH OrpaKAIOWE
KOHCTPYKIMH noA npeobpazoparenem;

E — 3Hayenue 3.4.c., MB.

Hns kaxgoro reroMepa pacuuTsiBaeTCS CpeAHeapH(pMETHIECKOE 3HAUCHHE 110Ka3aHHE 32 neph-
o7 HabimoaeHus. Onpesensercs cpeiinee 3HAUCHHE TTOTHOCTH TEIIOBOIO MOTOKA 4Y€pPe3 MCHEITHBAC-

MBIl (pparMeHT KNAAKH g, BT/M*
Ilo pesynbratam wcneITaHmii OMPEACTACTCANPUBE IEHHOS TEPMUIECKOE COMPOTHRIEHHUE KKK

R"npu daxrueckoil BIaKHOCTH BO BpeMs HCTIBITAHMIL:
2
R”= At/ge,, M*°C/Br

Mo 3navenmo Ronpeaenserca koadpuripent TEMIONPOBOJHOCTH KIAAKH Az TPU haKTHUECKOM
3HAYCHHH €€ BIIaXKHOCTH .

Asl@) = B/ R B1/M°C
rae b —- ToNIMHA KAaKu, M.

HpOBOﬂHTCH AHAJICTUYHLIC HCNBLITAHHA (l)paT‘MGHTa CTCHLI NPH JPYIoM 3HRYEHHMU BIAYKHOCTH

KIaJIKH.
Onpegensior naMenenne 3HaYCHNA A,y Ha 1% BIasKHOCTH:

AAoke= (ls.w 1= Aone 2)/(601 - Ct)g)
Kosdpuient TemonporoasocTs knaaki B cyXoM COCTOAHHH ONpeieseTes 1o dopmyne:
/10 = /13“3(@)* (N A/{sm

Koadpdunuent tennonposogsocty Kiaaxu s CYXOM COCTOSHMH OTAENLHO PACCYUTBHIBAETCS I10
3HAYCHUAM KOX(PULMEHTOR TemnonpoBoIHOCTH Lska( 1) A Doal( @)

201 = /?faxs(wf)_ - Alake;
A" = Aoal@2)— W3 Ay

PykoBognTeits ATCHI}[% D T.3. Jisiruna

A.C. Yexmapes
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Hpoaomxenne nporokona No§(2)-T/H-15, auer 4 4 ;
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3a pesyIbTaT NPHHUMASTCS CPEIHEE 3HAUCHME: 7

o= (A’ + 2022,

C vcrmonb30BaHHEM A4, BLIMHCISETCS H 3HAYSHHE KOG GHIMEHTA TETIONPOBOAHOCTH ATY KOH-
KPETHBIX YCNOBUH BKCIUyATAITNH:

'

/1,4(5) =lp+ WeE) Al s

PesyinTaTr HenpITanmii:

I. Ilpn BIXHOCTH KepaMH4eCKOTo KamMHs B KIajike — 1,0%.
Temneparypa Bosmyxa:

-B Tennoi 3oHe — 19,0 °C;

-B XOI0OHOM 30HE — -26,0 °C;

CPEeIHss TEMICPATYPa IOBEPXHOCTH ()ParMeHTa CTCHBL:

-B TeILTOH 20He — 15,7 °C;

-B XONOAHOH 30He — -24,2 °C;

CpeMHce 3HAUCHHE PA3HOCTH TEMIEPATYP 110 CTOPOHAM CTeHL! — 39,9 °C;
CpeliHee 3Ha4YeHHe MIOTHOCTH TEIUIOBOTO IIOTOKA — 32,4 BT/MZ;
TEPMHYECKOE CONPOTHBIICIHE Kamku — 1,23 M*-°C/Br;

OKBUBAICHTHEIH KO3(GUUNEHT TeILIONpoBoaAHOCTH KIamku — 0,212 Br/m-°C.

IL. Mlpu BaxxuOCTH KEpaMHIecKoro KaMus B knanke — 0,5%.
Temmnepatypa Bosmyxa:

-B TeILIOH 30He — 19,0 °C;

-B X0I0IHOH 30He — -26,0 °C;

CPeHAS TeMIIEpATypa OBEPXHOCTH (PPArMEHTA CTCHEL:

-B TEILTOH 30He — 15,8 °C;

-B X0JI01HO# 30He — -24,2 °C;

CPEHCC 3HAUCHHE PASHOCTH TeMIEpaTyp 10 cTopotam cTeHsl — 40,0 °C:
CpeIHee 3HAYEHHE IUIOTHOCTH TEIIOBOTO NOToKa — 32,1 Br/iv’ ;
TEPMHYECKOE CONPOTHRICHHE KAankd — 1,27 m>-°C/Br;

SKBHBAIEHTHEIH K03 PUIHEHT TEIIONPOBOAHOCTH KNagkd — 0,205 B/m-°C.,

Ha ocroranuu 3navenmit ko3 PUINEHTOR TIIONPOBOMHOCTH CTCHBY, HOIY4EHHBIX IKCIEPUMEH-
TAIBHO 1PH PA3/IMYHEIX 3HAYEHHAX BIIAXKHOCTH KaMHS B KNa/Ke, OBLTH PACCUHTAHBI 3HAYCHHS KO-
3G PHIHEHTOR TENTOIPOBOHOCTH M aGCOMIOTHO CYXOH CTEHBI M JUISL CTEH B YCIIOBUSX DKCIIIya-
Tauud A u b:

-abCOIOTHO cyxas crena (w=0%): 19=0,198 Br/m-°C;

-IpH YCIO0BHAX dKkcmnyaraun A (w=1,0%): 1,~0,212 Br/m-°C;

-IIPH YCIOBHAX 3KCILTyaranuu b (w=1,5%): 15=0,220 Br/m-°C.

Heobxoanmo y4ecTs, 910 dKClepIMenTalbHEE U PACUETHEIE 3HAYCHAT ko3 dunnenta re-
IIIOIPOBOLHOCTH (PPArMEHTA CTEHBI MOTYT HECKOTBKO OTIHYATHCS OT (haKTHICCKHX, 3aMEPEHHBIX B
YCTOBHAX SKCMTyaTalMH 30aHUH. BinsHHe Ha 3HAYEHHE MOTYT OKA3BIBATE: KIHMATHUYECKHE YCiO-
BHS palOHa, KCIUTYATAITHOHHDBIH PeXHM MOMEICHHH, TeXHOMOIHS IIPOM3BOJICTBA CTPOHUTENIBHBIX
padoT, Ka4ecTRO KIAZOYHOTO PaCcTBOPa, (aKTHYECKAs BO3yXONPOHHIAEMOCTE CICH H APYTHE (hak-

TOPEL
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T.3. JIeiruna

A.C. Yexmapen
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Mpoaomxenne nporereaa Ne8(2)-T/H-15. nuer 5

Ilepedens HOPMATHBHO-TEXHHYECKON JTOKYMEHTALMH:

I. TOCT 530-2012. Kupnu4 1 kameHb kepamprdeckue. OOMmue TEXHUYECKUE YCIOBH.

2. T'OCT 26254-84. 3nanusa u coopyxeHust. MeTop!l opelielleHUs CONPOTHRIIEHUS TEILIONepea-
e OrpaXIaioX KOHCTPYKIIHI.

3. TOCT 25380-82. 3ragus u coopykeHHMsa, MeToj H3MEPEHHS IUIOTHOCTH TEILIOBBIX NOTOKOB,
TIPOXO/IAIIUX 9epe3 OTpakIaAroIIie KOHCTPYKIHH.

HcnbIThIBaeMEBIR parMeHT KJIaXKKU CTEHEI BLUTOKEH «3aKazuuKOM».

AKT npueMKy ipod Ne 219-T/H-14 o1 10.11.2014r

Hcnonnurenn: Hukonaer K.I'.

HMomomureabunple eBegenns: Orrevarano B 2X oK3eMIUIIpax. 1-# 3K3eMIusp, oTHeYarandbi Ha
GrnanKe ¢ JTOTOTHIIOM, Nepefia 3akazuuky, 2-i sxk3emmngp nepetad 8 KJI' ATCHII. Konuu npoto-
KO3 HeIeHCTRATEILHEL

Pykosogureas AT T.3. JIpiruna
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