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Munucmepcmeo npupodnbix pecypeog u sxoroeuu Poccuticrod Pedepayuu
DedepanvHoe azeHmCmMao no HedPonoaL3veanuw PO
QedeparoHoe 20CY0aPCHIGEHH0E YHUMADHO0E RPEONPUAMIE
«L{exmpanbnpiii HAYHHO-UCCARAOBAMENLCKIUT UHCIMUMYM 2€0N02UIL HEPYOHBIX RO 183HBLX UCKONACMbIX )
(@I «[[HITHzeoanepyds)

AHATATHKO-TEXHOJIOrMyecKuii CeDTﬂleKaHHOI'ﬂILII‘/‘I HCOBITATEALHBIH HEHTD
Ammecmamer azxpedumayuu Pedeparbhozo azeHmMEmed N0 MEXHUNECKOMY PEZYAUPOBAHUIO U MEMPONOZUL!
AN POCC RU.0001.510445 u CAPK.RU.0001 441036
Ammecmam axxpedumavuu ILAC-APLAC AAL] eAnarumurxan Ne AAC.A.00016
Ammecmam npusnarnus xomnemenmuocmu ucneimamenenot 1abopamopuu (Pocuano) Ne POCC RU.B503.04HK00.10.04.0020
Ceudemenvemen 0 Qonycke k pabomanm no unxceneprvim usbickanuam Ne CPO-H-026-02022010-00030
Jluyernzua (edepansnoi cayxehvt NO IKOAOZUNECKOMY, MEXHOTOZUNECKOMY U amomiory Had3opy Ne BO-03-209-1594
420097, Pecnybaurxa Tamapcman, 2. Kasanes, yn.3ununa 4,
Ten.: (843)2364793  haxc (843)2304704 e-mail:atsic@geolnerud.net

MNPOTOKOJL Ne 26(1)-T/H-11
OIpeeIeHUs TENNOTEXHAIECKHX XapaK repUCTHK (pparMeHTa CTEHBI H3 KpYITHOQOPMATHBIX Kepa-
MHYECKHX KaMmHci (Ha 5 nmucTax)

Saxazank: 000 «Bunepbeprep Kupnua» B

Horosop Ne  599/10
O0BLeKT HCCIENOBAHMSA: KaMEHb KepaMIdecKuil KpynHogopmaTtHeti Porotherm-51

Jara npoeefeHus ananm3a: ¢espans 2011 —mapt 2011 T,

MeToaB1 aHAIK3A: OIIPEICICHNE TCIIONPOBOAHOCTH OrpaKAarOITHX KOHCTPYKHHﬁ

Ceenenns 00 H3geand (IaHHbIC 3aKa3UHKAa):

-HaEMEHOBAHME: KaMeHb KepaMHIIccKui KpynHodopMataeli Porotherm-51
-mapka — M100,

-pa3zmepsl — 510 x 250 x 219 mm;

-IfyCTOTHOCTE — 56,52%;

-CpeJIHss ILIOTHOCTH — 805KT/M;

-Macca — 22,5 Kr;

-npomsoautels: OO0 «Bunepbeprep Kupmaay»

Creenns o pparmenTe cTeHbl: Kianka BHINOJHEHA CIIENMATHCTAMH 3aKa3uMKa.

-pasmeps! pparmenta creHsl — 2000 x 2000 520 mvm;

-ABYXCTOPOHHEE  NIOKDEITHE TOJTIOAHOM 5MM M3 H3BECTKOBO-I[EMEHTHOH INTYKaTypHOH CMecH
mnotHocTeo 1400 xr/m”.

-BepPTHKAIBLHOE COSARHEHNE — NTa30rpeOEHHEIN CTRIK;

-FOPH30HTATEHOE COSOUHEHHE — BB TOMIMHOMK 12 MM M3 K1aj0oYHOTO pacTsopa Mapku 50, cpen-
Heii wiotHocTH 1800 xi/M’; cocras pacTropa: 1,0:0,9:8,0 (moprranmauement M400 : ussects : e-

COK) IT0 00BEMY.

PykoBoanrens ATCHIY T.3. JIsiruna

Pyxooantens THII _ A.B. Kopnunos
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Ipoaon:xenne npoTokona Ne 26(1)-T/HM-11., JIuer 2
MeTtoan onpeleNe s CONPOTHRISHMA TEIIONEpeaae OCHOBAHEI HA CO3NaHUK B orpa;aaollei

KOHCTPYKUMH YCJIOBHIl CTAaIMOHAPHOrO TennooOMeHa ¥ M3MEPEHHH TEMIIEPATYPhl BHYTPEHHETO M Ha-
PYKHOTO BO3AYXd, TEMIICPATYPH IOBEPXHOCTEH OTPaXAAIOmEH KOHCTPYKITHH, & TAKKe [UIOTHOCTH Ten-
JIOBOTO TIOTOKA, IPOXOASIIErO Yepe3 Hee, 110 KOTOPEIM BBIYHC/ISIOT COOTBETCTBYIOLIME UCKOMBIE BEIIH-

"\
S

$

S

S YHHEL.

s ConpoTHBieHHe TEILIONepeaaue OrpaXkJaloiieil KOHCTPYKIMM ONPENENAIOT NPH UCTILITAHUAX B
S

S

‘)

S

S

n1a60paTOPHEIX YCIOBHAX B KIMMATHYECKMX KaMepaX, B KOTOPHIX IO 00e CTOPOHB! UCTIBITHIBAEMOrO
(parMenTa co3nAI0T TEMIIEPaTyPHO-BIRKHOCTHAIM pexuM, GIM3KUH K paCUETHBIM 3UMHMM YCIOBUSAM
SKCIUIYATAlMM, U1 B HATYPHBEIX YCJOBMAX BKCILTYaTalMM 3[aHMA M COOPYXEHHMH B 3MMHUH NEPHON.
CxeMy pasMCLIEHHS TIEPBUYHBIX MpeoOpasoBaTesiei TEMIIEPATYP M TEIUIOBHIX NOTOKOB COCTABISAIOT Ha
OCHOBE MPOEKTHOTO PeIIEHHA KOHCTPYKIIHH,

Annaparypa u obopyaoBanse.

Jlns onpefeneHus CONPOTHBICHUS TeIUTONepesade OrpaxkparolyxX KOHCTPYKUME B nadoparop-
HBIX YCJIOBHAX HMCIOJB30BANAchk TEMIOM30IMPOBaHHAasd KIMMAaTHIECKAs KaMepa, COCTOAmAs U3 X0N0-
HOTO OTCEKa, B IIPOEM KOTOPOTo OBIII BMOHTHPOBAH MCTIBITEIBAEMBIH (PPATMEHT, U IPUCTABHOTO TETLIONO
OTCEKA.

JIoisi KOMIUIEKTALFH KIAMATHIECKOH KaMephl HCIIONb30BAMHCh KOMIIPECCOPEI X0JI010TPOU3BOIH-
TeapHOCTEIO 3,5 KBT mo OCT 26-03-2039, ycTaHaBnHBaeMEIE BHE KaAMEPEI, OXNaxaaiomume 6ataped xo-
JIOAMITEHBIX YCTAHOROK, YCTAHABIIMBAEMBIE BHYTPH XOIOJHOIO OTCEKA A OXJIAKICHAA B HEM BO3IyXa
¥ peryiastopst Temneparypsl o I'OCT 9987 nnsg aBTOMATHYMECKOrO NOAJAEPIKAHMS 38AaHHON TEMIIEpa-

s
% TYpHI BO31yXa B KaMepe.
5
S
>

Jlns v3MepeHus TeMIepaTyp B KadecTBe NEpBMYHBIX NpeobpasopaTeneii MpUMEHAINCH MEIb-
KOHCTAHTAHOBEIE TEpMO3ieKTpuyeckue npeobpasosatenu no I'OCT 6651. B kauecTBe BTOPUYHBIX H3-
MEpUTENLHEIX NPHOOPOB HCIIOIB30BA/ICA MUILIMBOJILTMCTP.

JInsi H3MepeH# s IUIOTHOCTH TEIUIOBBIX MOTOKOB, MPOXOIALIMX YepPe3 OTrpakialomylo KOHCTPYK-

R

‘) IMIO, HCIIOJIB30BATUCE TETLIOMEDHI.
JIns n3MepeHns TEMIICPATYPbl H OTHOCHUTENBHOM BIaXKHOCTH BO3/yXa HCIOJL30BAICI MHTPOMETD
NCHXPOMETPHUECKHIA, TAKKE TEMIIEPaTYpa KOHTPOJMPOBAIACE € NOMOIILIO CTEKISHHBIX TEPMOMETPOB
49 pacumupenus o 'OCT 112 n TOCT 27544.
“; Jng onpeneneHus BIAXKHOCTH MATEPHANIOB OTPAX/IAOIIMX KOHCTPYKUMH NPMMEHAINCL CTAKAH-
‘s yukr TMna CB o 'OCT 25336, cyumnsHeii snexrpoukad mo OCT 16.0.801.397, naGopatopasie 06-
S pasiloBEIE BECH ¢ HAaMDONBIIAM Npe/e1oM B3pemuBanus 200 r no T'OCT 24104, skeuxaropst mo F'OCT
25336, ananusaTop BaaxHocTH MA-30-000V3 npomseozncTea ¢pupmet Startorius, I'epmanus.

p MeTtoquka npoBeAeHHs] HCIILITAHHMIA.
5 Hceneranusa nporomuwiick B cootetctBHM ¢ ['OCT 530-2007, TOCT 26254-84 u I'OCT 25380-

S 82 (1987).
< B npoeM XOJOJHOIO OTCEKA KIMMATHYECKOH KaMephl ObLT BMOHTHMPOBAH WCTIRIThIBaEMbIH (par-
MEHT INMPHHOMN B OJUH KaMeHb (XapaKTepHCTHKA KaMHsA W (parmMenrTa CTEHEI PUBEACHEI B HAYaIBHBIX
YCIOBUAX MCIIBITAHHIT).

®parMeHT KI4AKH HCTIBITBIBANCA IIPH 2-X PA3HBIX 3HAYEHMAX BIAXKHOCTH Marepuana (COrNacHo

I'OCT 530-2007: npu BnaxHocTy He Oomee 6% M IPH BIKHOCTH OT 1 10 3%).
IMepsuunbie Mpeobpa3oBareny TeMiepaTyp OBLIH YCTAHOBJEHB! ¢ 0DEHX CTOPOH OTpakIarolle
KOHCTPYKLMH. M3MepeHue IUIOTHOCTH TEMJIOBBIX NHOTOKOB NMPOBOAMIOCE ¢ BHYTpeHHeH (Terwioi) cto-
POHBI OrpaXIaoX KOHCTpYKuuit (puc.1). s onpe,z[eneHHﬂ ‘COIPOTHUBJICHHA TEILIONEpe/iaue YacTH
orpakparoimeil KOHCTPYKLIMM, PABHOMEPHO# 10 Temneparypc HO\BerHOCTH Ry, mpeobpasoBartesid TeM-

§ nepaTyp H TEIUIOBHIX OTOKOB YCTAHABIMBAIUCE HC MEHOE ENFEQBYX XapakTepHEIX CEYEHMAX C oau-

e

HAKOBBIM IIPOEKTHBIM pelnenveM. [l onpeenenus gfupos a}fg HUA TEpMOnATHMKH
y : % A
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Hponoskenue nporokona Ne 26(1)-T/U-11. Jucer 3

pacrojiaranMch B LEHTPE TCPMHYECKH OJHOPOIHBIX 30H KEPAMHYECKOTO KAMHA H AOTOJHHMTEIBHO B
MECTaX € TEIUIONPOBOAHEIMH BKIHOUEHHAMH, B YITdX, B CThIKaX.

[Tepen ycraHoBkoif npeobpasopaTeneil TEIIOBOro MOTOKA YYACTKM NOBEPXHOCTH OTPAX/AAOLIMX
KOHCTPYKLMI 3a4MILAIMCE JI0 YCTPaHeHHA BUIMMEIX M OCS3aeMEIX Ha OLIyMb LIepoxXoBaTocTel. [1peob-
pasoBaTenb ObIA [UIOTHO [IPHIKAT MO BCEH €ro MOBEPXHOCTH K OTPANKIAIOMIEH KOHCTPYKLMH H 3aKperIcH
B 3TOM IIOJIOXEHAH — DTHM OBLT 00eCTeYeH MOCTOAHHEIH KOHTAKT Npeobpa3oBaTelisi TEIUIOBOrO MOTOKA
¢ MOBEPXHOCTHIO HCCIEAYSMBIX YYaCTKOB B TEYEHHME BCEX MOCHEAYIOMMX u3MepeHui. [Ipu kperienuun
npeoOpa3zoBarelss MeXIY HUM M Orpa)KAarolleif KoHCTpyKuuMelH He aomycKkaeTcs oOpa3oBaHHE BO3AYLI-
HBIX 3a30pOB. JIis MCKMIOYEHMs MX HA Y4acTKe IIOBEPXHOCTH B MECTaX M3MEPCHHH HAHOCHICA TOHKHH
CJI0M TEXHMYECKOrO Ba3esIHHA, CPEKPEIBAIONIMA HEpOBHOCTH noBepxHocTH. [Ipeobpa3osartens 3akpen-
JISUICH TI0 €70 DOKOBO# NIOBEPXHOCTH NMPH MOMOLIH IL1aCTUIHHA.

Jlnst uckmoueHmst BIMAHKS HabMoJaTeis Ha OTCUETHOE YCTPORCTBO, OHO MOMEMIANIOCE 3a 3alHUT-
HBEIM 2KpaHOM.

3aMep IUIOTHOCTH TEIUIOBBIX MOTOKOR, NPOXOAALIMX vepes (PparMeHT CTeHbl, NPOBOIMICA 110CIIe
YCTAHOBJEHMA CTALMOHAPHOTO PEXKUMA TEIUIOOOMEHA. ONPEAENAEMOro MO YCTAHOBIEHHIO MOCTOSHCTRA
Pa3HOCTH TEMIEPATYP HA MOBEPXHOCTSAX CTEHB! W IUIOTHOCTH TEMIOBOTrO mortoka. TeroTeXxnuueckue
napameTps! GUKCHPOBATHCH ¢ MHTEepBaioM 1 4.

Ilo oKOHUaHHM MCMBITAHUH ONPeleNssiachk BIAKHOCTh MaTEpHAlIOB MCIBITHIBAEMEIX OrpaXiaro-
wux koHcTpykuuid. [1po6s1 orOupanucs mmambypom u3 cten Ha Beicote 1,0-1,5 M oT ypoBHa noia.
IMpobsl yknageiBanuch B OIOKCEH M B3BCIIMBAINCH HA aHAIMTHYECKHMX BECax B MOMEHT HX B3ATHA. BhI-
CyLIHBaHue Npod 0 MOCTOSHHOM MAacchl, B3BELIMBAHHE X M PACUCT BIAXKHOCTH MATEPHAIIOB BLINIOJIHA-

1muck B cootBetcTBHU ¢ ['OCT 24816.

psp B

pan &

psifi4

Puc. 1. Pacnionoxkeuure npeobpa3oBaTenel TEIUIOBOTO M0TOKA.

O06paboTka pe3yIbLTATOB.
JIns xaxkmoit TepMONapE ONpeeNnaeTcs cpeiHeapUIMETHYECKOE 3HAYCHHE 1I0Ka3aHmi 3a TIEPHOJ

Habmomenni. PasHocTh TeMIepaTyp Ha MOBEPXHOCTAX CTEHB PACCYMTHIBAETCS KaK PA3HOCTh CpejHe-
B3BEIICHHBIX 3HAYEHHIT TeMIIEPATYp MOBEPXHOCTEH CTEHEL:

At =t,—t,, °C.

I1pu KCIIONB30BaHUH Npeodpa3oBsaTels TCIOBOrO NOTOKA, COBMEIIEHHOTO ¢ MUILIMBONBTMETPOM
ANA M3MEPEHHS 3.11.C. [UIOTHOCTE TENNOBOro NOTOKA, IPOXOAAIIEro Yepes NpeodpasoBaTens, g, pACCHH-
THIBaeTcA 110 GopMyie:

q= cE, Bt/ M2
TAe ¢ - rpajyMpOBOYHEIN KodhuIueHT npeoﬁpasosal:/ ;

3a CPEIHIOI TEMNEpPaTypy HCIBITAHUI NPHHH
KOHCTPYKIMH O[] IIpeofpa3oBaTenemM;

T BV, 57
.ﬁwM¥%ﬁ£_
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E —3nauenwne 3.4.c., MB.

JUtst KKIOr0 TETUIOMEPaA PAaCYMTHIBACTCS CpefHeapM(MeTHIecKoe 3HaYeHUe TIOKa3aHuli 3a epy-
on Habmozenus. Onpejeinsercs cpelHee 3HAYERHE NJIOTHOCTHA TEMIOBOTO NOTOKA YEPE3 MCMBITHIBAE-

Mbili pparMeHT KNaaxM g.p, Br/m?
ITo pe3ynpTaTaM HCIBITAHMN ONpesensieTcs NpHBeAEHHOE TEPMUYECKOE CONMPOTHBICHUE KIIALKH

R'P nipu dakTHuecKol BIXXHOCTH BO BpEMS UCTIBITAHUI:
R7= At/g.p, M>°C/BT

ITo 3mauenmo R¥ onpeaenserca Ko3GhQULHEHT TEIUIOIPOBOTHOCTH KNaJKH Ase MPH (haKTHHE-
CKOM 3HaueHUM € BIIAXKHOCTH .

Aaxe(®w) = b/ R, Bt/m-°C

rae & — TONIIMHA KJIAIKH, M.
[IpoBoAsTCS aHANOTHYIHEIC HCTBITAHHA (DparMeHTa CTEHR NPU [JPYroM 3HAYEHWM BIAXHOCTH

KJIAJIKH.
OHpe;[emnoT HW3MeHeHMe 3Ha4YeHH A,y Ha 1% BiIKHOCTH:

3xs (/laxs 1= )bamf 2)/ (wl - a)Z)
Koad)(bnuneﬂ'r TETUIOTIPOBOJHOCTH KJI&AKK B CYXOM COCTOSHWM OlpeJenseTcs o dopmyne:
la = j‘_’gxﬂ (a))_ (04 Aﬂ.gkg.

KoaddhHipeHT TemionpoBoIHOCTH KNagKH B CYXOM COCTOSIHMM OTAGNBHO PAacCUMTHIBAETCA IO
3HAYEHHAM KOI(PDHLHEHTOB TEIIONPOBOTHOCTH Aug ((01) W Aok (22):

g = Aoe (W 1)— 0 Ahors s

Ag" = Aok (02)— 02" Ahs.

3a pe3ynsTaT IPHHUMAETCA CPEJIHEE 3HAYCHHE:
Ao= (A" + A%)/2

C Mcnone30BaHHEM A/, BHYHCIASTCS W 3HaUeHUEe koa(HLHEeHTa T€NIONPOBOJHOCTH 1)1 KOH-
KPeTHHIX YCIIOBHI SKCIUTyaTaAlHH:

Aag) = Aot Wagsy Aloxe

PesyapTarsr RCBITAHHIA:

I. Ilpw BIAXXHOCTH KEpaMHAIECKOTO KaMH4 B Kianke — 4.8%.
Temneparypa Bo3ayxa:
-B TemIoi 30He — 14,8 °C;
-B XO0JIOZIHO# 30HE — -25.6 °C;
CpenHasa TeMIepaTypa IIOBEPXHOCTH (YparMesTa CTEHBI!
-B Temnoit 30ue — 12,0 °C;
-B Xo/ogHoH 308 — -23,3 °C;
cpezHee 3HauCHHE Pa3HOCTH TEMIIEpaTyp HO CTOPOHAM CTEHEI — 35,3 °C;
cpenHee 3HAYEHHE IUIOTHOCTH TEIUIOBOrO MoToKa — 12,65 BT/M
TEPMATECKOE COIPOTUBIICHHE KIafku — 2,79 M °C/Br;
SKBHBATIEHTHBIH K03 dUIuCHT TennonposogrEocTr Kianky — 0,186 Br/m-°C
I1. [Tpu BAQXHOCTH KEPAMHYECKOTO KaMHA B Kaake — 6,4%.
TeMmnepatrypa BO3IyXa:
-B Temoi 3oHe — 15,0 °C;
-B X0J0aH0i1 30He —-17,75 °C;

3. JIeiruHa

PykosoanTteas ATCHI]

Pykosopurens THLL . Kopnunos
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Hponomxenne nporokona Ne 26(1)-T/H-11. JIner 3

CpeJHAd TeMIepaTypa NOBEPXHOCTH (hparMeHTa CTEHEL:

-B Tenmnoii soue — 12,5 °C;

-B xonoauoi 30He — -16,8 °C;
cpefHee 3HaYeHHEe PAa3HOCTH TEMIEPATYp IO CTOPOHaM cTeHsl — 29,3 °C;
cpenHee 3HaUEHHE IUIOTHOCTH TEILTOBOro moToka — 11,14 BT/MZ;
TEPMUIECKOE COIIPOTHBIECHHE KIanKi — 2,63 M>°C/BT;
SKBHRAIEHTHBI kKo3(puimeHT Teruonposogaoctd knaaxu — 0,198 Bt/m-°C.

Brieox:
Ha ocHoBaHHH 3HAYeHHH KOI(DPUIIMEHTOB TEILIONPOBOIHOCTH CTEHBI, HOMYUCHHBIX JKCIIC-
PHMEHTAIBHO IIPA Pa3IH4HAIX 3HAYCHHUSX BIAKHOCTH KaMHS B KIajKe, OBUIM paccYUTaHbl 3Ha4e-
HHS KO3 OHIMEHTOR TEIIONPOBOHOCTH AN aDCOIIOTHO CYXOH CTEHBI M Ul CTCH B YCIIOBHAX

sKkcruryaranud A u b.
3nageHns Ko3(h(UIACHTA TENIONPOBOAHOCTH KIAIKH M3 KEPAMHYECKOTO KpynHOpOpMaT-

HOTO KaMH5:
-abcomoTHo cyxoii crensl (w=0%): 15=0,150 Bt/M-°C;

-IIpH yeIoBHAX dKCILTyaTarmh A (0=1,0%) 41=0,157 Bt/m-°C;

-nput ycnoewsix skciuryatamn b (w=1,5%): A5=0,161 B1/m-°C.

Heo6X0MHAMO yHECTB, YTO SKCIIEPHMEHTAIBHEIE B PAacIETHRIC 3HAYCHUs KO3hduuueHTa Te-
IIONPOBOIHOCTH (hpArMEHTa CTEHEl MOTYT HECKO.IBKO OTIMYATHCS OT (pakTHYECKHX, 3aMEPEHHEIX B
YCIOBHAX JKCIUTyaTallMe 37aHui. Binanue Ha 3HaUYeHHe MOTYT OKAa3bIBAaTh: KIMMATHHYECKHE YCIO-
BHA paliOHa, SKCIUTYaTAl[MOHHBIH PEXUM MOMCIICHUHA, TEXHOIOTHS IPOM3BOACTBA CTPOHTEIIBHBIX
paboT, KadecTBO KA 0YHOI0 PAacTBOpa, (axTiHiecKasd Bo3,yXONPOHAIIAeMOCTb CTEH U Apyrue dax-

TOPBI.

Ilepevens HOPMATHBHO-TEXHNIECKOH JOKYMEHTaLHH:
1. TOCT 530-2007. Kupnry u KameHb kepamudeckie. O0LIue TEXHIICCKUE YCIOBHA.
2. TOCT 26254-84. 3nanng u coopykeHHA. MeToIbl olIpeeicHrs CONPOTUBICHHUS TeIUIoNepea-

Ye OrpakJaroIiuX KOHCTPY KI(HIA.
3. TTOCT 25380-82. 3mamusa » coopyxcHHA. Meron m3MepeHusa IUIOTHOCTH TEIUIOBBIX IOTOKOB,

HPOXOASAINEX Fepe3 OTPAKIAIONIHE KOHCTPYKITHH.

VcnbITEIBacMED (parMeHT KIAJKH CTEHBI BBITOXEH «3aKa3IHKOM».

Henoauaren: Huxonaes K.I.

JlonoaEUTeIbHbIE cBeAeHns: OTneuaTaHo B 2X AK3eMIULIpax. 1-i 9K3eMIUIAp, oTHeyaTaHHEH Ha
GrIaHKe ¢ JIOTOTHIIOM, TlepeaH 3akazuuky, 2-# sx3emmnip nepesan B KA ATCHILIL. Konuu npoto-
KOJIa HeMeHCTBHTE/ILHEL _ -‘-‘\‘!
Jara peigaum nporoxoenaa: 11.03.2011r. e L
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