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TEXHOJNTOIi B NPOU3BOLACTBE

KOMMNO3UTHbIX BACCEMHOB

TexHonormm 1 MaTepwassl, NPUMeHIeMble
MNPOBbIMI npownssoounTenamm

lccnenoBaHme NpoBeneHO HaO OCHOBE 12 MpoM3BOOUTENEN
n3 CLUA v KaHagbl, 4 npoussoguTenemn 13 ABCTPOINM

n 7 npoussogutenen 13 EC

UHdopMaLMoHHasa 6a3a uccnenoBaHms

® [ly6nukaumm m TEXHN4YeCKme ® TexHMYyecKkas OOKYMEHTALUS MPOou3BoaUTENEN
mMatepmansl ASTM KOMMNO3NTHbIX MaTepuanos Ashland, AOC Resins,
International. Scott Bader.

e MaTepuansl OTPACIEBOro ® liccnepnosanus Fraunhofer Institute no
n3naHma Composites World. TEMMOUIONALMM U TENNOMPOBOLHOCTU MOYHTOB.

o AHanutnyeckue otyeTol JEC o CraHpapTsl ISO 1 ASHRAE no KOMMNO3UTHBIM
Group. KOHCTPYKLMAM 1 TEMNOUIONALMN.



NOCTNOJIMMEPU3ALUA

[ToVHyOUTENBHBIM NPOMPEBR YALLK 6ACCENHA MNPV TEMNEPRATYPE
60°C He MeHee 12 YaCOoB B CMNeLymabHOM KaMepe.

NocTnonuMepusauma — 3TO OOMOSHUTENbHASA MPOOYHOCTb
N yBEMUYEHME 0ONrOBEYHOCTM 6ACCENHA.

A TAkKXe MOCTNONMMMEPU3ALMA CHUXAET OCTATOYHbIE MOHO-
Mepbl (B TOM yucre cTupon) — a 3HAYUT B BOOY OACCEMHA
HEe BblOeNnaeTCs BpeOHbIX BeLLEeCTB.

s ANa KJIMEHTA N

MocTnonuMepusaums — 370 «30KANMBAHME» OACCENHA, NOCE
KOTOPOrO OH CTAHOBUTCS MAKCUMASTbHO MPOYHbLIM, OOSITOBEYHbBIM
M 6€30MACHbBIM /19 KYMNOHUS.
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NMPUMEHEHMUE
3MNOKCUBUHUNDCTEPOBOU CMOJDbI

[ToMMeHeHne 3NOKCUBUHUTACTEPOBOM CMOSbl B MOOM3BOACTBE
CYLLECTBEHHO CHMUXXAET PUCK OCMOCA MO CPABHEHMUIO
C NoAMadMPHbLIMK CMOMAMKU, OCOBEHHO MPW MNPUMEHEHUM
B 6APbEPHbBIX COAX KOHCTPRYKLIMN.

[Noporomnm TexHOMOrmM4eckmm npoLecc, KOTOPbIM MOTYT
MO3BOSINTL CEHE TOSMBKO KPYMHbIE MPOOU3BOOUNTESN.

- ANg KJIMEHTA N

Ecnv B KOMMO3UTHOM 6ACCENHE eCTb CJ1oM
SMNOKCUBMHUNIACTEPOBOM CMOSIbl — 3HAYUT PUCK
BO3HMKHOBEHMSI OCMOCO CBEOEH K HYIHO.

N FRANMER

Composite pools



KEPAMUKA UJTU OPUJTUT HANOJTHUTEJIU

B KOHCTPYKTMBHOM C/lO€& KOMMO3UTHOITO 6ACCeENHA
NMOUMEHATCHA MOoJfible MUKPOCHEPDLl M3 «KepamModpiekca»
(atoMoCUIMKATHBIE MUKPOCHEPbI — MPOOYKT OTXOO0B rOPEeHNS
TENNOCTAHLMI) UM GUAUT HOMOMHUTENM.

B 60nblUMHCTBE CRy4YdeB MCMOMb3YOTCS A9 yAelleBneHns
KOHCTRYKLMM 1 TPEOYIOT CTPOroro KOHTPOAS peLenTypbl, TaK
KOK M36bITOYHOE MPUMEHEHMEe MOXET CHUXATb MPOYHOCTHbIE
XOPAKTEPUCTUKM.

- AN9 KJIMEHTA N

Icnonb3oBAHME KEPAMMUECKOrO CIOos MOWBOAUT K TOMY,
4TO YALLIQ 6ACCENHC TepPSAeT NMACTUMHOCTb U CTAHOBUTCS
XPYNKOK. B pernoHax, roe rpyHT npoMepsaeT
M paclumpaeTcd (myyeHne), Takas KOHCTPYKLIMA
He BbIOEPXUT OABASHNS MOYBbl U OACT TPELLUMHbI.

N FRANMER
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"~ Cucrema
(nonble pedpa xecTkocTn)

BAJIb3A B KOHCTPYKTUBE

PEBEP XXECTKOCTH

Cnonb30oBAHWE NEerkor OpeBecKHbl banb3bl, BMECTO MOSbIX
pebep XeCTKOCTH

banb3aa nNpuUMeHseTcd KAk NErkuMnM HAMOMHUTENb B PEBPAX
XECTKOCTU. M3-3a BbICOKMX PWUCKOB BATOMOrfoLWEeHNS,
OT MPUMEHEHNT 6ANb3bl OTKA3ASMCb MHOIME MUPOBLIE
nponssoguTenu.

STASIOHHOM TEXHOMOMMEN CUUTAKOTCH MOSHOCTBIO MNOSible PEBPA
XECTKOCTW, BbICOTOM HE MeHee 12 CM.,

- ANa KJIMEHTA N

Monble pe6pa XecTKocTn o6ecneymBaloT He06xoaUMYyIo
NPOYHOCTb KOHCTPYKL MU NPU AABAEHUM MOOMEP3ILLENO MOYHTA.
BeicoTa pebep BApbUPYETCH OT S A0 25 COHTUMETPOB

N FRANMER
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NMPUMEHEHUE KAPBOHA B JIAMUHATE

KOMMNO3UTHOIO BACCEMHA

Ccnonb3oBAHME KAPOOHOBOIO BOTOKHA KOK JOMOMHUTENBHOMO
CNos, YBENMYMBAOLLETO MNPOYHOCTb KOMMO3UTHOIO 6ACCEMHA.

[Hoporom TexHOMNOrMYeckmnm MNpPoLecc, KOTOPbIM MOTryT
MO3BONNTb CEHE TOSLKO KPYMHbIE MOOW3BOOANTENMN.

lcnonb3oBaHME KOPOOHO NOBBILLAET NPOYHOCTb YALUMU
6acceiHa go 40%.



NONOJNTHUTEJNIbHbIN
CJIOU BAPbEP-KOYTA

bapbep-koyT N3 SMNOKCUBUHUITISCTELOBOW CMOJSIbl — 3TO Cnelu-
ANbHbIA 3ALUMUTHBIA CNAOM, PACIMOJIOXEHHbBIM CPA3Y MNoa
reNibKoyToM (OeKOpaTMBHBIM MOKPLITUEM), MPEOHA3HAYEHHbIN
019 CHUXEHMS BOOOMPOHMLUAEMOCTN M 3ALWMNTLI KOHCTPRYKLM =
OHHOTO JIAMMHATA OT OCMOCA.

Bapbep-KOyT — 3TO «rUOPON30NALNSA» KOHCTRYKLMM YALLIN.

- ANg KJIMEHTA \

LHononHuTensHag 3auWmMTa 6accemnHa OT OCMOCOA.
MWHMYM 0ePEKTOB MOBEPRXHOCTM HACCENHA.
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YTENJIEHUE BACCEMHOB

NEHOMNOJIMYPETAHOM

B SABOACKUX YCNOBUAX

[JoKO3AQHO, MEHOMONMNYPETAH 4BNAeTCd 3PPEeKTUBHBLIM
N HOOEXHbBIM yTeneHnem g 6ACCENHOB, €CMN BbIMOTHAETCH
B 30BOOCKMX YCIOBUSIX.

SPPEKTVBHO BO BCEX PErMOHAX, TAK KAK MOYBA HA MMybuHe
6onee 50 cM He nporpesaeTtcd Boitle 11°C.

s A9 KJIMEHTA R

YTenneHne 6accenHa NeHonoNMypPeTaHOM CHUXAeT
3aTpartbl HAO o6orpeB U yMeHbLaeT Tennonorepu Ao 80%.
becLluoBHOE HaMbINEHME UCKITIOYAET O6PA30BAHME
MOCTMKOB XO104d, O6eCcneymnBas POBHOMEPHYIO
TENNOU30AALMIO MO BCEM MOBEPXHOCTU.

CFRANMER

posite pool



Composite pools

ANMER

HecMoTpsa HO PA3HOOBPA3ME TEXHOMOMMIN 1 MOOXOO0B, MPUMEHAEMbBIX
MUPOOBBIMM MPOW3BOOANTENAMU KOMMO3UTHLIX 6accenHoB, FRANMER
CO3HATENbHO NMPUAEPXMUBAETCH 3TANIOHHBIX UH)XEHEPHbIX PeLUeHU#,
MOUWHATBIX B MOEMUATIbHOM CEMTMEHTE OTPACIIN.

B npoussogcrtee 6acceimHoB FRANMER ucnonb3yloTres He OTOESbHbIE
TEXHOMOMMYECKMEe 31EMEHTLI, O MOAHbIA, KOMMAEKCHbIA LUK,
BKIIOUAOLLMM MOCTNONUMEPU3ALNIO, MPUMEHEHNE 3MOKCUBUHU-
NI3CTEPOBbLIX CMOJI, OOMOJHUTENbHBIM 6APLEP-KOYT, HALEXHYIO
KOHCTPRYKLMIO PEBED XECTKOCTU M 3ABOACKOE YTEMNEHME.

Takonm noaxopn no3BONgeT He MCKATb KOMMPOMMCCblI MeXOy
CebeCTOMMOCTbBIO M KOYECTBOM, A CO3A0BATbL KOMMO3UTHbLIE 6ACCEMHbI
C BbICOKMM 3AMNAcCoOM TMpoYHOCTH, CTAOUITbHBIMU XAPAKTELNCTUKAMMN
M OONrOBEYHOCTbIKO, PACCYUNTAHHOW HAO MHOTOJIETHIOK SKCMIyATALMUIO
B PA3JTNHYHbBIX KITMMATUHECKNX YCITOBUNAX.
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