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Dedepanvroe 20CcyOapemeeHHoe YHUMAapHoe npeonpusmue
«lfenmpansHbill HAYHHO-UCCIEO0BAMEALCKUL UHCMUMYI 22010211 HEPYOHBIX ROAEIHBIX UCKOAAEMBIX )
(@I'VIT « [JHHHzeonnepyoy) Pedepanbhoe azenmemeo o Hedponosszosanuio PO
AnaaumuKko-mexnon02uecKuil CepupUKayUOnHbII LCHLIMAMETbHbIIL YeHmp

Ammecmamer axxpedumayuy Dedeparbnozo azeHmcmea no MEXHUYECKOMY PeSyiuposantio i Memporosuu.
Ne POCC RU.0001.510445 w CAPK.RU.0001.441036
Ammecmam axipedumayuu [LAC-APLAC AAL] « Ananumuxar Ne AAC A.00016
Ammecmam npusnanus komnemernmrocmu ucnstmamensuott rabopamopuu (Pocnano) Ne POCC RU.B303.04HXK00.16.04.0020
Caudemenscmso 0 0ORYCKe K padoman no uHxceHepHo-sKonoauneckum usvickanusm Ne CPO-H-26-030-1655010347-19022010
Juyensus gedeparvoii cayicbol no IKONOZUHECKOMY, MEXHONOZUNECKOMY It amMOoMHOMY Haozopy Ne BO-(3-209-1594
420097, Pecnybaurxa Tamapeman, . Kazano, ya. Sununa 4,
Ten.: (843)2364793  chaxe: (843)2364704  e-mail: atsici@geolnerud.net

MMPOTOKOJI Ne 21-T/U-10 _
oIpeseieHns TEIUIOTeXHUIECKUX XapaKTePHCTHK (PparMeHTa CTEHBI 3 KPyIMHO(GOPMAaTHEIX Ke-
paMHYeCKHUX KaMHel (Ha 5 nucTax)

3akaszuuk: 000 «Bunepbeprep Kypkaum»

€4

Jorosop Ne 458/10 ot 12.01.2010r

O0BeKT HccJaeI0BAHMS: KaMeHb KepaMuuecKui KpynHogopmarasrit Porotherm-51

Jara nposenenus anaanza:  9.03.2010 —29.03.2010r

MeToabl aHAJIU3A: OIPeaeICHIE TEIIONPOBOIHOCTH OIPAKIAIONINX KOHCTPYKIHI

i

CaeeHust 00 M3 THNI:

-HaHMEHOBaHUEe: KaMeHb KepamuuecKuil kpynHodopMarHeiii Porotherm-51
-mapka — M100,

-pasmepst — 510 x 250 x 219 mm;

-IyCTOTHOCTD — 53,4%;

-CpezHss IIoTHOCTH — 830 1(1‘/M3;

-Macca — OKomo 23Kr;

-npomssoutens: OO0 «Bunepbeprep Kypxaum»

AN NSNS

Cgenennsi 0 pparmMente crennl: Kiajka BBIIONIHEHA ClIeraTicTaMy 3aKa3unKa.

-pasmeps! hparmenta crersl — 2000 x 2000 x 550 mm;

-JIBYXCTOPOHHEe MOKPBITUE U3 TEIUION30IAMMOHHON ITYKAaTyPHOH CMECH TOMAHON 15-20MM.
-BEepTUKATBHOE COEIMHEHHUE — [1a30TPEOCHHBIN CTHIK;

-FOPHU30HTATIEHOE COEAUHEHHE — MIBBI U3 IEMEHTHO-U3BECTKOBO-LIECUYAHOTO PACTBOPA TOIIHHOM
12MM;

-Mapka pactsopa — M50;

-IJIOTHOCTH pacTBOpa — 1800317‘3/13 .

-0cajika KOHyca IeMEHTHO-1IeCYaHoro pacteopa — 9cMm;

~-COOTHOIIIEHUE KOMIIOHEHTOB pactBopa — 1: 0,9: 8 (mement (T11[-400): u3Bects: necokx);
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MerTos1pl OnpeeicHUst CONMPOTHBICHH TEMIONEpeIade OCHOBAHbI HA CO3JaHKU B OIpaXx-
Jaromel KOHCTPYKIIMM YCJIOBHH CTallHOHAPHOIO TEILIOOOMEHAa W HM3MEPEHHH TeMIIEpPaTyphl
BHYTPEHHETO U HApPy’KHOT'O BO3/yXa, TEMIIEPATYPhI [IOBEPXHOCTEH OrpaXJalolledl KOHCTPYKIUH,
a TaKke MJIOTHOCTH TEIUIOBOrO IIOTOKA, MPOXOJSIIEro 4epe3 Hee, M0 KOTOPHIM BBIYUCISIOT CO-
OTBETCTBYIOIIHE UCKOMBIC BEJIMYHHBL.

COIpOTHBIICHHE TEIIONEPEade OrpaXIaromlel KOHCTPYKIMK OIPEENSIOT P HCIIbITa-
HUSX B 1a60paTOPHBIX YCIOBHAX B KIMMATHYECKHUX KaMepax, B KOTOPBIX M0 00€ CTOPOHBI HCIIbI-
THIBAEMOrO (PparMeHTa CO3IAl0T TEeMIIEPATyPHO-BIKHOCTHBIA PEXUM, ONM3KHH K pacdeTHLIM
3EMHHM YCTOBHSM IKCIUTyaTalliH, WM B HATYPHBIX YCJIOBHSIX 3KCILTyaTallMy 3JaHMi W COOpy-
eHuit B 3uMHME nepuon. CxeMmy pa3sMelleHHs NEPBHYHBIX IpeoOpasoBarenedl Temmeparyp U
TEIJIOBBIX TIOTOKOB COCTABIISIOT HA OCHOBE IIPOEKTHOTIO PEIIEHHs KOHCTPYKIIAH.

Anmaparypa u obopyaoBaHHe.

Tl ompeeneHns] CONPOTUBIEHMS TEIIONEPEIade OrpakIaroIMX KOHCTPYKIUH B 1abo-
PATOPHBIX YCIOBHSIX HCTIONB30BAIAaCh TEIUION30IMPOBAHHAS KITUMATHYECKas KaMepa, COCTOsIIast
M3 XOJIOJHOTO 0TCEKd, B IIPOEM KOTOPOro ObLT BMOHTMPOBAH MCIIBITBIBAEMBIH ()parMeHT, U IIpH-
CTABHOTO TEIIOTO OTCEKa.

JIst KOMILIEKTAIMH KIMMAaTHYeCKOH KaMepbl HMCIOIb3YOBAIMCh KOMIIPECCOPBI X000~
npomsBoauTeabHOCTEIO 3,5 KBt mo OCT 26-03-2039, ycranaBnuBaeMbie BHE KaMephl, OXJIakK-
narorye G6ataped XOJOJAMIBHBIX YCTAHOBOK, yCTAHABJIMBAEMbIE BHYTPH XOJIOAHOTO OTCEKa s
OXJTKICHUS B HeM Bo3ayxa u perymnsaropsl Temnepatypsl o I'OCT 9987 s aBromaTndeckoro
noJyIepKaHuUs 3aJaHHON TeMIeparypbl BO3yxa B KaMepe.

Jlns W3MepeHHs TeMIeparyp B KauecTBe NEPBHYHBIX HpeobpasoBareneil MPUMEHSINCH
MeIb-KOHCTAHTAaHOBbIE TepMoaiekTpudeckue mpeodpasosarenu mo I'OCT 6651. B xagectse
BTOPUYHBIX U3MEPHUTENBHBIX IPUOOPOB HCIIOIB30BAICS MHIITHBOIBTMETP.

Jlnsi u3Mepenust IIOTHOCTH TEIUIOBBIX IIOTOKOB, MPOXO/SIIMX YEPe3 OrpaIaioIIyio KOH-
CTPYKIHIO, HCTIOIb30BATHCH TEILIOMEPBL.

JInist u3MepeHust TeMITepaTyphl H OTHOCHTEILHON BIXKHOCTH BO3JyXa MCIOIB30BaJICs IUT-
POMETp IICHXPOMETPHYECKHH, TAKKe TEMIIepaTypa KOHTPOIHPOBAIACh ¢ TIOMOIIBIO CTEKIITHHBIX
tepmomerpos pactuupenus 1o 'OCT 112 u 'OCT 27544.

Jlnst onpeseNeHus BIAXHOCTH MaTepUaoB OTPaXKHAIOMIUMX KOHCTPYKIUH NPHUMEHSIHCH
crakagunku Tama CB no [OCT 25336, cymmibaeii anexrpomkad no OCT 16.0.801.397, na6o-
paTopHBIe 00pasioBsie Bechl ¢ Haubonmbmm mpexenoM BisemmBanus 200 r no I'OCT 24104,
skcukatopsl o I'OCT 25336, anamusatop BraxHoctd MA-30-000V3 npoussoacrsa gpupmel
Startorius, ['epmanmus.

MeToauKa HPOBeAeHHsI UCIBITAHMIM.

Wcnerraamst nposoamncs B coorsercteud ¢ FOCT 530-2007, 'OCT 26254-84 u TOCT
25380-82 (1987).

B mpoeM XOIOAHOTO OTCeKa KIMMATHYECKOW KaMephl ObUI BMOHTMPOBAH MCITBITBIBAEMBIH
(hparMeHT MUPUHOI B OJMH KaMEHb (XapaKTEPHCTHKA KaMHs U ()parMeHTa CTEHbI IPUBEICHBI B
HAYalbHBIX YC/IOBUSX MCIIBITAHMH).

IlepBuunble mpeoOpa3oBaTeny TeMIEPAaTyp ObUIM yCTaHOBIEHBI ¢ 00EMX CTOPOH Orpax-
naromei KOHCTpYKIuK. Vi3MepeHne II0OTHOCTH TEILIOBBIX IIOTOKOB NPOBOAMIOCH C BHyTPEHHEH
(Temsioit) CTOPOHBI OTPaKIAIOIIMX KOHCTPYKIHUH (puc.1). st onpeiesieHust CONpOTHBIIEHAS Te-
TIonepe/iave YacTH OrpakIalonielf KOHCTPYKIMH, PABHOMEPHOMH 110 TEMIIEPAType MOBEPXHOCTH,
Ry, mpeobpazoBaTenu TeMIepaTyp U TEIUIOBBIX IIOTOKOB yCTaHABIHMBAINCH HE MEHEE YEM B JIBYX
XapaKTEPHBIX CEYCHUSX ¢ OIMHAKOBBIM IIPOEKTHBIM pelieHueM. Jlis onpeieneHus ConpoTHBIe-
HUS TEPMOJIATYMKH PACIIONArajuch B LEHTPE TEPMHUYECKH OJHOPOMHBIX 30H KEpaMHYECKOro
KaMHS ¥ JIOMOJHUTEILHO B MECTaX C TEIIONPOBOJHBIMH BKIIFOYEHUSIMH, B YIjlaxX, B CTBIKAX.
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Ilepen ycTaHOBKOW mpeobpasoBareneil TEMIOBOro MOTOKA y4acTKH ITOBEPXHOCTH Orpak-
JAFOIUX KOHCTPYKIMH 3aUHINaINCh 10 YCTPaHEHHs BUAUMBIX U OCA3aEMBIX Ha OLIYIb MIEPOXO-
partocteit. [IpeobGpa3oBaTess IMIOTHO IPHKAJIHU 110 BCEH €ro MOBEPXHOCTH K OrpakJarolei KoH-
CTPYKIUH M 3aKpElHIM B 9TOM IIOJIOKEHUH, 0OeCrevrBas OCTOSHHBIA KOHTAKT npeodpa3osa-
TeNs TEIUIOBOrO IIOTOKA C MOBEPXHOCTBIO MCCIIEIYEMBIX YJaCTKOB B TE€YEHHE BCEX IMOCIIETYIO-
mux u3Mepenui. [1pu kpemieHur npeoGpaszoBaresis MEXAY HUM U OTpakJatolied KOHCTPYKIIK-
eil He JONycKaeTcss oOpa3oBaHHe BO3JAYUIHBIX 3a30pOB. [l MCKIIOYEHHS MX Ha y4acTKe IO-
BEpPXHOCTH B MeCTax M3MEepeHHH ObLI HAHECEH TOHKHIL CIIOH TEXHUYECKOTrO Ba3elnHa, EPEKPhI-
BAIOIHI HEPOBHOCTH ITOBEPXHOCTH.

[IpeoGpazoBarent MOXKET ObITh 3aKpEIUICH 1O ero OOKOBOH ITOBEPXHOCTH IPU MOMOIIH
pacTBOpa CTPOHTENBHOIrO THIICA, TEXHHYIECKOTO BaseliHa, IUIACTHIMHA, IITAHIH C IPYXUHOH
JPYTHX CPEACTB, HCKIIOYAIOMHX HCKAKEHUE TEIIOBOrO IIOTOKA B 30HE H3MEPEHHSI.

Heo6x01MM0 HUCKJIIOYNTH BIMsSHEE HAOMOAaTeNs Ha OTCYETHOE YCTPOMCTBO, Mg 9TOTO €ro
IIOMECTHJIH 32 3aIlUTHBIM DKPAHOM.

3aMep MIOTHOCTH TEILIOBBIX MOTOKOB, IPOXO/AIIMX Yepe3 PparMEeHT CTEHbI, IPOBOIMIICH
II0CIIe YCTAHOBJIEHHUS CTALHOHAPHOTO PEXUMA TEMI000MEHa, ONPE/IENAEMOTO 10 YCTAHOBIEHHIO
IIOCTOSIHCTBA Pa3HOCTH TeMIIepaTyp Ha MOBEPXHOCTAX CTEHbI M IUIOTHOCTH TEIJIOBOIO MOTOKA.
TemnoTexHUYEcKHe apaMeTpbl GUKCUPOBATHCH C MHTEPBAIOM 1 4.

[To OKOHYAHHMH HCILITAHUE OMpPE/eNsulach BIAXHOCTE MATEPUAIOB HCIBITHIBAEMBIX OI'pa-
KIaromux KoHcTpykKimit, [Ipo6er orbupamucs musmOypom u3 cred Ha Bbicote 1,0-1,5 M ot
yposas noja. [Ipo6s! yKmaasBaiucs B OIOKCH! ¥ B3BCIIMBATHCE HA aHATHTHICCKHX Becax B [IeHb
BX B39THsS. BeicymuBanue mpob 10 MOCTOSHHON MAacChl, B3BEIIMBAHUE MX M PacyeT BIaKHOCTH
MaTepHaIoB BEIMOJIHSUHCH B cooTBeTcTBUU ¢ 'OCT 24816.
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Puc. 1. Bux cbpameHTa CTEHBI C TEIUION CTOPOHEI, OXBAYCHHOT'0 HaTYHKaMH TEIIJIOBOTO TIOTOKA.

OGpaboTka pe3yIbLTaTOB.
Jlns Kaxa0H TepMOIaphl OMpPeNeIsioT cpeHeapuMeTHIeCKOe 3HaueHHe TOKa3aHWi 3a

- mepuo HabmoleHui. Pa3HOCTH TeMIeparyp Ha MOBEPXHOCTSX CTEHBI ONPEIENOT KaK pas-

HOCTB CPEJIHEB3BEIIICHHBIX 3HAUEHHM) TEMIIEPAaTyp MOBEPXHOCTEH CTEHBI:
b = =1, €.

[Ipu MCIIONB30BaHMM JATYHMKA TEIUIOBOTO IIOTOKA, COBMELICHHOTO ¢ MHJUIMBOIBTMETPOM
IS I3MEPEHHS 3.71.C. IIOTHOCTH TEIIOBOTO MOTOK, IIPOXOJISIIEro Yepes npeodpasosarers, g,
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PAcCUMTHIBAIOT 110 (PopMyJIE:
g=c: E, BT/M2

rge ¢ - IpafyMpOBOYHBIH KOIQGHIMEHT mpeoOpasoBaTessi NPH TEMIEPAType HCHBITAHUH,
B1/(M*-MB); 3a cpeiHIOI TeMIIepaTypy UCIBITAaHUH IPHHMMAIOT TEMIIEPATypy MOBEPXHO-
CTH OrpakAarolieil KOHCTPYKIIUH T0J1 [peo0pazoBaTesieM;
E — 3nayenue 3.71.¢., MB.
JI1st KaXI0To TeIioMepa HaXoIAT CPE/IHEE 3HAUCHUE [IOKA3AHHI ¢y, Br/M.
[To pesyabTaTaM HCIBITAHHN OIPENENSIOT NPUBEIEHHOE TEPMUYECKOE COIPOTUBICHHE
kinanka R npu paxkTideckoil BIaXKHOCTH BO BPEMsI HCIIBITAHUH:

np__ 2,
R _At/qigp, M OCJ"BT
Ilo 3navenuio R onpenensroT KO3QPUIUEHT TEIUIONPOBOIHOCTH KIAJKH Asy TIPU (aKTH-
YeCcKOM 3HAaYCHHUH € BIaKHOCTH M.
Aoe(@) = b/ R, Br/m-°C
rne b — TomnuHa KJIaaKH, M.

[IpOBOMAT aHATOTHYHbIE HCIOBITAHUA (PPArMEHTA CTEHBI IIPH JPYIOM 3HAYCHHUH BIAXKHOCTH

KJIAJTKH.
OnpenensioT H3MEHEHHE 3HAYCHHS L HA 1%0 BIKHOCTH:

AABKfi: (flaxs i AGK‘Q Z)/(wf 2 wZ)

Koa(¢pumuenT TerionpoBogHOCTH KIaIKH B CyXOM COCTOSHHY OIPE/IeIIAeTcs 10 popmyIe:

/?-0 = A-ax& (CU)_ : Azaxs-

Koo uirenT TerionpoBoIHOCTH KIAIK/ B CYXOM COCTOSHHY OTJEIbHO PACCUNTHIBACTCS
110 3HAYEHHSM KO3 PHUIHEHTOB TEILTOMPOBOIHOCTH Ases (1) U Asks ((02):

AGI = A-axs (wf)“ wp A/I:-ms 9
35 = o (09)~ g M

3a pe3ynbpTar NIPHHUMAECTCA CPEIHEE SHAUCHHE!
Ao = (o' + 422

C ucnosb30BaHAeM Al BHIYUACISIETCS M 3HAYeHHE KO3(Q(HIMEHTa TEMIONpPOBOAHOCTH
117151 KOHKPETHBIX YCIIOBHH KCILTyaTalluu:

Aag) = Aot @ap) - Aoxe

Pe3yabTaThl HCILITAHMIL:
1. [Tpu BMaXXHOCTH KEPaMIIECKOro KaMHs B Knajke — 2,6%.
Temmepartypa Bo3jiyXa:
-B Temioi 308€e — 17,6 °C;
-B X0Jy01HOM 30He — -23,7 °C;
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CpemHss TeMIIEpaTypa OBEPXHOCTH (PParMeHTa CTCHBI:
-B Teruioi 3one — 14,3 °C;
-B xXosoaHOM 30He —-22,8 °C;
cpejiHee 3HAYEHNE IUIOTHOCTH TeMIoBoro mortoka — 10,41 Br/M*;
TepPMUYECKOE CONPOTHBIICHNE KIIaAKH — 3,56 M>°C/Br;
SKBUBAJICHTHBIH K0 (uimenT Ternonposoaaocty Kiaaxu — 0,155 Br/m-°C.
11. ITpu BIa)KHOCTH KEPAMHYECKOT0 KaMH B KIIAIKE — 1,8%.
Temmeparypa BO3ayxa:
- TenJoi 3oHe — 17.8 °C;
-B XoJoaHoI 30He — -24.0 °C;
CpejiHss TeMiepaTypa IOBEPXHOCTH (parMeHTa CTEeHBI:
-B Temoi 30He — 14,6 °C;
-B XonoHoi 30He — -23,0 °C;
cpe/iHee 3HAYCHHE IIIOTHOCTH TEILIOBOro motoka — 10,33 Br/m’;
TepMHUYECKOe CONPOTUBIICHHE KNIk — 3,64 M>°C/Br;
SKBHBAJIEHTHBIA KodhduuuenT TerionposoaHocTu knanku — 0,151 Br/m-°C.

\va‘ “ G * 4 b & W - " N

BeiBom:

Ha ocHOBaHHY 3HA4YeHHH K0>()(HUIHEHTOB TEILIONPOBOJHOCTH CTEHBI, HOIYYECHHBIX KC-
TepPUMEHTAIBHO TPH PA3MYHBIX 3HAYCHHUSX BIAKHOCTH KaMHS B KIIA/IKe, ObUIM paccuuTaHbl
3pageHns KO3 UIMEHTOB TETUIONPOBOAHOCTH Ul a0COIIOTHO CYXOH CTEHBI U Ui CTEH B yC-
noBusX sKcruryaranuu A u b.

3nauenus Koo(GQHIEEHTa TEIIONPOBOIHOCTH KIAIKH M3 KEPAMHYECKOro KpyHHO(Op-
MaTHOTO KaMHS:

-abcomoTHO cyxoit crensl (0=0%): 49=0,143 Br/m°C;
-11pH ycaoBusx skerutyaranus A (w=1,0%): 44 =0, 147 Br/m-°C;
-npu ycroBusx okerutyaramau b (w=1,5%): 25=0,150 Br/m-°C.

Heo6X0MMO Y4eCThb, UTO SKCIEPHMEHTaIbHbIE U PACYETHBIE 3HAYEHUS Kod(umenTa
TEILTONPOBOHOCTH (parMeHTa CTEHBI MOTYT HECKOIBKO OTIMYATLCS OT (AKTHYCCKHX, 3aMe-
DEHHBIX B yC/IOBUAX JKCIUTyaTalli 3/anuil. BiusHue Ha 3HAYCHHE MOT'YT OKa3blBaTh: KIMMATH-
yecKHe yCIoBHS paiioHa, SKCILTyaTallMORHBL PEKUM IOMENIEHUH, TEeXHOIOTHs POU3BO/ICTRA
CTPOMTENBHBIX PabOT, KadecTBO KIAI0YHOTO PAacTBOpa, (aKTATecKas BO3JAYXONPOHHIAEMOCTD

cTeH u Apyrue (pakTopsl.

%
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Ilepeuen HOPMATHBHO-TEXHUYECKOH JOKYMEHTANH:

1. TOCT 530-2007. Kupnuy u kameHb kepamudeckue. OOIIHe TEXHHICCKHE YCIOBUSL.

2. TOCT 26254-84. 3nanus u coopyxkeHus. MeTOIBbI OTPENIe/ICHIs] CONMPOTUBIICHHS TeIUIOTe-
pefiaye OrpakIaoIMX KOHCTPYKIHH.

3. TOCT 25380-82. 3nanus u coopykenus. MeToa n3mepeHus IIOTHOCTH TEMLIOBBIX MOTOKOB,
MPOXOJIAIIAX Yepe3 OrPakIalonne KOHCTPYKIKH.
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VicrbITbIBaeMBIi (PparMeHT KIaaKi CTEHbI BBUIOKCH «3aKa3quKoM».
Henonaurenn: [Tepmaxos E.H., Hukomnaes K.I'.
JlonoanuTe bHbIE cBedeHus: OTnedarano B 2X 5K3eMIIApax. 1-if sK3emiunip, oTrneyaTanHbIH

Ha GJaHKe ¢ JOrOTHIIOM, Iepefian 3aKa3duky, 2-i 9K3e ISt "irepSnan B KJITI" ATCHLL. Konnu
- Faitep MIETRE Fhm Ry

[IPOTOKOJIa HEJICHCTBATE IBHBI. S 5 WETHTIT o
JlaTa BeIaun nporokoia: 29.03.2010r. ' N
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