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AEPO301IB

(57) Pedpepar:

PiNbTPyoUNA €NEeMEHT KULLEHBKOBOrO TUMy Ans ifibTpa OYMCTKM NOBITPS Big aepo3oniB MICTUTb
dinbTpaTop, 3WUTKUIA 3 NONoTHa PiNbTPYBanbHOro mMaTtepiany y BUrnsagi KMWeHb, Ta HeCcy4y pamky 3
po3AinoBanbHUMKU NEPEropoakamu, Lo YTBOPIOKTbL OTBOPU, B KOXKHOMY 3 SKMX 3aKpinfeHi BignoBigHi
KiweHi dinbTpatopa. Hecyya pamka BMKkoHaHa 3 [1-nmogibHMM nasoM no nepumeTpy, a KULLEHi
(inbTpaTopa BMKOHaHI TpaneuienonioHoi dopMu 3 NPOLNMBHMMU LLIBaMU, pO3TaLLOBAaHUMWN BCepeauHi
Ta 3aKpinneHi B OoTBOpax Hecyqol pamu LWMASXOM repMeTUYHOro npuknetoBaHHsA. [pu ubomy kpail
K/eHb inbTpaTtopa, WO NPUMUKAKTb [0 HEeCcyyoi pamku, BCTAHOBMEHI B Ma3 Ta MNPUTUCHYTI
noniMepHUM NOPUCTUM OXKIYTOM.
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KopucHa mogenb HanexuTb 00 ranysi TeXHiKM KOHAWULiFoBaHHS MOBITPS | NpUNANBHOI BEHTUAALT,
a came J0 inNbTPyUMX eNeMeHTIB KULLEHbKOBOro Tuny Ans ginbTpa 04UMCTKM NOBITPS Bif aepo3onis,
Ta Moxe B6yTu BUKOpPUCTaHa A5 OYULLIEHHS Big aepo30niB 30BHILLHBOrO Ta PeuupKynsauiiHoro noeitTps
B CUCTeMax MPUMMAMBHOI BEHTUNSALIl, KOHAOMLUIIOBAHHS, MOBITPSAHOrO OMNaneHHs i iHWWX cucTemax
NigroTOBKM NOBITPS.

Bioomnii  inbTp KuweHbkoBUA (MaTeHT Ha BuHaxia YkpaiHm Ne 27872, pata nybnikauii -
16.10.2000 p., MIMK B01D46/00), WO MICTUTb MOHTaXHY pamy, B SKiA yknageHi inbTpyBanbHi
nakeTu, WO CKragarTbes 3 hinbTpyBanbHUX KULLEHD, Kpai SIKMX 0OropHYTi HABKOMO (PiKCYHUNX pamMokK
i MalTb NPOLUMBHI LWBK, (hiKCaTopW, IO CKPIMASTbL MK COOOK (inbTpyBarsibHi KALWEHI, NPUTUCKHY
paMKy, sika BCTAHOBITIOETLCHA HA MOHTaXHY paMKy, Ta ckobu, Lo CKpinnsioTe Mk coboto B eanHe Line
NPUTUCKHY | MOHTaXHY pamu.

Heponikom Bigomoro inibTpa KMLWEHbKOBOIO € HEBMCOKA HafiMHICTb KpinneHHs qinbTpyBasnbHUX
nakeTiB 4O paMKuM Ta HeQOCTaTHS MUMOEMHICTb PINbTPyBasbHUX NaKeTiB.

Bioomunii npuctpin ons ouuweHHs nosiTpsa Big nuny (aBTopcbke ceigoutBo Ne 1189487, pata
ny6nikauii - 07.11.1985 p., MINK B01D46/00), W0 MIiCTUTb MOHTaXHY pamky, Ha kil po3TalloBaHi
GinbTpyBanbHi KULWEHI, WO NpMMMKaOTb OgHa A0 OAHOI Ta 3akpinneHi Ha dikcyounx pamkax. [Npu
LUbOMY Kpai inbTpylounx KapMaHiB OOropHyTi HaBKOMo dikcytoumx pamok. MoHTakHa pamka
BMKOHaHa i3 KyTOBOro npocpinto i obrnagHaHa NPUKPINNEHO 3BepXy Hei NMPUTUCKHOK pPaMKol 3
rpebiHKol0.

Hepgonikom BiZOMOro nNpUCTPOKD AN OYULLEHHS MOBITPSA Big MUY € HEeBUCOKA HadiNHICTb
KpinneHHs inbTpaTopa 40 HECYYOT paMKMu.

MpoTe 3asBHUKY He BiJOMWI aHamnor, sikMin XxapakKTepu3yeTbCsl CYKYMHICTIO O3Hak, nogibHow Ao
CYKYMHOCTi 03HaK 3asBNeHOT KOPUCHOI Mogeni.

3agadeto KOpUCHOT MoAeni € yaoCKOHaNeHHs (hinbTpytYoro eneMeHTa KULWEHBKOBOMO TUNy AN
inbTpa OYUCTKM MOBITPA Bi4 aepo3oniB, B AKOMY 3a paxyHOK 3arnpOnoOHOBAHOMO0 BUKOHAHHS
KOHCTPYKTMBHUX €MEMEHTIB Ta IX po3TallyBaHHs 3abe3nevyeTbCcs HagiiHe KpinneHHs dinbTpaTtopa o
Hecy4oi paMku npu nigBULEHHI MNWAIOEMHOCTI Ta MNPOMYCKHOI CMAPOMOXHOCTI. Y pesynbTari
NigBULLYETLCH CTYMiHb Ta HAAINHICTb NPOLIECY OYUCTKU MOBITPS B LNOMY.

MocTtaBneHa 3agada BUPIWYETHCS 3anpoOMOHOBAHUM iNbTPYHOYMM E€NEMEHTOM KULLEHBKOBOIO
TMNY Ana dinbTpa OYMCTKM MOBITPSA Bifg aeposonis, WO BkNYae inbTpaTop, 3WWTMN 3 NONOTHa
dinbTpyBanbHOro Matepiany y BUIMMsSAi KUAWEHb, Ta HeCcydyy paMKy 3 po3gintoBanbHUMK
neperopogkaMmn, WO YTBOPIOWTb OTBOPWU, B KOXHOMY 3 SKUX 3aKpinfeHi BignoBigHi KULLEHI
ginbTpaTopa, NpMYOMy Hecy4a pamka BMKOHaHa 3 [1-nofibHMM nasom No NepuMMETPY, a KULLEHI
dinbTpaTopa BUKOHaHI TpaneuienoaibHoi doopmMu 3 NPOLNBHUMN LIBaMW, PO3TalloBaHMMU BCEPEANHI
Ta 3akpinneHi B OoTBOpax Hecyyol pamMu LWMASXOM repMeTUYHOro MpUKIEBaHHS, Npu UbOMy Kpai
KMWeHb inbTpaTopa, WO MpMMUKalOTb A0 HeCcyyol pamKu, BCTAHOBMNEHi B na3 Ta MPUTUCHYTI
NoniMepHMM MOPUCTUM [KIYTOM.

Ons HaginHOCTI noniMepHW NOPUCTUWA [KrYT AOAATKOBO 3aKpiMfeHuW B nasy Hecyyoi pamku
LLUNAXOM MPUKMEOBAHHS.

[ns 3abe3ne4yeHHs HEMOXMMBOCTI NiJCOCY MOBITPS Yy MICUSX MPUMMUKaHHS KULeHb dinbTpaTopa
OO HeCy4oi paMku QinbTpyloumMin eneMeHT [OAATKOBO MICTUTb YLUINbHIOBAY i3 enacTU4HOro
MaTepiany, HakrneeHn Ha TUNbHY CTOPOHY HECYYOT paMKK.

Ona yHUKHEHHS NMPOBUCAHHSA KULWEeHb inbTpaTopa B MICUAX YCTAHOBKUM Ha KiHUSX KOXHOI 3
KULIEHb 404AaTKOBO NpULLIKTI ABI NeTni Ana dikcauii NonoXxeHHs.

[nsi 3ab6e3nevyeHHss HadiHOCTI MPOLLECY OYUCTKM MOBITPSA MOMOTHO (biNbTpyBanbLHOro MaTepiany €
MOHOJITHAUM Ta BUKOHAHO i3 CUHTETUYHUX BOSIOKOH. [MPMYOMY CUHTETUYHI BOMOKHA BWUIOTOBIIEHI i3
noniectepy Yn noninponinexy, Y nonieTuneHy.

[na 3MeHLeHHA Barn Hecyya pamka BMKOHaHa i3 TOHKOCTIHHOIMO KOHCTPYKUinHOro matepiany I1-
nogibHoro nepepisy. Ak TOHKOCTIHHUWA KOHCTPYKUINHWIA MaTtepian BUKOPUCTOBYIOTb OLMHKOBAHY 4K
HepXasito4vy cTanb.

Mpun LbOMY KiNbKICTb KALWEHb (inbTpaTopa BU3HAYaETLCA PO3MIPOM (INbTPYYOro enemMeHTa.

Hamun 6yno BCTaHOBMEHO, WO NPU BCTAHOBIEHHI KpaiB KULWEHb (inbTpaTopa, siki NpUMMUKaTb 40
Hecy4oi pamu, B nas, BUKOHAHUIN MO NEPUMETPY HECYYOI pamKu, Ta NP NPUTUCHEHHI iX NOMiMepHUM
NOPUCTUM KIYTOM, MiABULLYETHCS HAAINMHICTb KPINNeHHS KMLeHb ginbTpaTopa A0 HECYYOI paMKu, Lo
YHEMOXIUBIIOE MOSIBY NapasvTHUX KaHaniB MPOHUKHEHHS HediNbTPOBAHOIo MOBITPS B YUCTY 30HY.
Mpn BUKOHAHHI KMWeHb inbTpaTopa TpaneuienodibHoi dopMyM 3  MPOWMBHUMK  LUBAMW,
pO3TallOBaHUMM BCEpPeaWHi, CTiHKM KWWeHb He 3nunarTbes, Wo 3abesneyye MOKpaLleHHs
NUNOEMHOCTI Ta MPOMYCKHOI CMNPOMOXHOCTI B TMMOWHI KWWEHb NpM Manux notokax nosiTps. B
pesynbTati NigBULLYETLCA CTYNiHb Ta HAAIMHICTL NPOLECY OYUCTKU NOBITPS B LINOMY.

KopurcHa mogenb NosICHIETLCS, ane He 0OMEXYETbCS KPECNEHHAMM, Ha SKUX 300pakeHo:



10

15

20

25

30

35

40

45

50

55

60

UA 164665 U

Ha ir. 1 - QINbTPYIOUYMIA eneMeHT KULWEHbKOBOro Tuny Ans qinbTpa OYMCTKM NOBITPS Big
aeposonis, BUrNsag cnepeqy;

Ha ir. 2 - INbTpyOUUA eneMeHT KULLEHbKOBOro Tuny Ans ¢inbTpa OYMCTKM MNOBITPS Big
aepoasonis, Burnsia 360oky;

Ha cir. 3 - INbTPYIOUUIA eneMEeHT KULIEHbKOBOro Tuny Ansd dinbTpa OYUCTKM MOBITPSA BiA
aepo3onis, BUrNsia 3BEPXY;

Ha cpir. 4 - po3pi3 A-A Ha dir. 1.

DiNbTPYOUYMI ENEMEHT KULLEHLKOBOIO TUNY AMs goiNbTpa OYUCTKM NOBITPSA Big aepo3oniB MICTUTb
dinbTpaTop, WNTUA 3 NONOTHA QiNbTPYBanbHOro MaTepiany y BUrMAAi KUWeHb 1, Ta Hecy4y pamky 2
3 posginoBanbHUMN neperopogkaMmy 3, WO YTBOPKOTb OTBOPU 4, B KOXHOMY 3 SAKUX 3akpinneHi
BiANoBigHI knweHi 1 dinbTpaTtopa, Hecyya pamka 2 BukoHaHa 3 [1-nogidoHMM nasom 5 no nepumeTpy,
a kuweHi 1 inbTpaTopa BUKOHaHI TpaneuienoaibHoi hopMn 3 NPOLLMBHUMM LLIBaMMW, PO3TaLLOBaAHUMMU
BcepeauHi. Mpn uboMy kuweHi 1 cinbTpaTopa 3akpinfneHi B oTBopax 4 Hecyyol pamu 1 LIASXOM
repmeTU4HOro npuknetoBaHHA. Kpai kuweHb 1 ¢inbTpatopa, Wo npuMuKalTb OO HECYYOi paMKku 2,
BCTaAHOBMEHI B Na3 5 Ta NPUTUCHYTI NOMiIMEPHUM NOPUCTUM XKIyTOM 6.

MoniMepHUn nNOpUCTMN [KryT 6 [OOATKOBO 3akKpinneHwn B nasy HEeCy4voi pamMKku 2 LUNSIXOM
npuKkneBaHHs. YLWinbHOBaY 7 i3 enacTMYHOro marepiany HakneeHUn Ha TUMbHY CTOPOHY Hecy4yoi
pamku. Ha KiHUaX KOXXHOT 3 kuweHb 1 npuwnTi ABi netni 8 ans dikcauii nonoxeHHs.

MonoTHO iNbTpyO4Oro Matepiany € OOHOPIAHMM Ta BUKOHAHE i3 CUHTETUYHMX BOJIOKOH.
CWHTETMYHI BOJIOKHA BUrOTOBIEHI i3 NONiecTepy Yun Noninponineny, Y nonieTureHy.

Hecy4ya pamka 2 BMKOHaHa i3 TOHKOCTIHHOIO KOHCTPYKLiNHOro maTepiany -nogibHoro nepepisy.
K TOHKOCTIHHWI KOHCTPYKUINHWIA MaTepian BUKOPUCTOBYIOTb OLIMHKOBAHY Y1 HEPXKaBitovy CTarnb.

KinbKicTb KnWweHb 1 dinbTpaTtopa BU3HAYaETLCA PO3MIPOM QRINbTPYHOYOro efieMeHTa.

DiNbTPYOUMIA €NeMEHT KULLEHbKOBOro Tuny Ans inbTpa OYMCTKM NOBITPS Big aeposonis
BUrOTOBNSAOTE  HACTyMHMM  4MHOM. BurotoBnsawTb  hinbTpatop i3  OAHOPIOHONO  MOMOTHA
inbTpyBanbHOrO Marepiany, WO BUKOHAHE i3 CMHTETUYHOrO BOSIOKHA, 30KpeMa, i3 noniectepy 4u
noninponinexHy, 41 nonietuneHy. [ns uboro NonoTHO PiNbTPyBanbHOro Martepiany po3KpOKTh 3a
WwabnoHoM BIgMOBIAHO A0 HEOobXiAHMX rabapuTHUX PO3MIpIB i KiNbKOCTI kuweHb 1 y dinbTpaTopi.
Kvweni 1 BupisaoTb TpaneuienogibHoi dopmun, cknagatroTb i 3WUMBAIOTb HA LWBALbKIA MaLlvHi, nicns
yoro obmeTyloTb Ha oOBeprioky. B pesynbraTti OoTpuMyloTb inbTpaTtop Yy BWUrMSAl KUweHb 1,
cnony4YeHux Mmix coboto. licnsa uboro kuweHi 1 ginbTpaTtopa BMBEPTalOTh TakK, WOO MNPOLUMBHI LUIBK
Oynu posTawloBaHi BcepeauHi. Ha KiHUAX KOXHOI 3 KMweHb 1 npuwuBaoTb ABi neTni ansa dikcadii
NONoOXeHHs 8.

Hecy4yy pamky 2 3 M-nogibHMm nasom 5 no nepumeTpy Ta po3fintoBanbHUMKU Neperopogkamm 3,
WO YTBOPKOWTb OTBOPU 4, BUKOHYHOTb i3 TOHKOCTIHHOTO KOHCTPYKUiAHOro Matepiany [-nogibHoro
nepepidy, TaKoro $K OLMHKOBaHa YM HepXkasiloda cTanb. [Jani Ha pobodomy cToni KuweHi 1
dinbTpaTopa TpaneuienodibHoi hopMK LLMPOKOK CTOPOHOK 3akpinfstoTb Y BiAnNoBiAHMX OTBOpax 4
Hecy4oi paMku 2 LWASXOM FepMEeTUYHOrO MPUKIeBaHHA 3a LOMOMOrol YHiBepcanbHOro Kreto-
posnnaBy B WTU@dTax crneuiansHuM TepmonictoneTom. MNpu ubomy kpai knweHb 1 dinbTpaTopa, LWo
NPUMUKaKTb 0O HECYy4Oi paMKku 2, nonepeaHb0 BCTAHOBMOKWTbL B Na3 5, nicns 4oro NpuTUCKalTb
noniMepHMM nopucTuM xrytom 6. [Jani Ha TWnbHY CTOPOHY HECyyoi paMKym 2 HaknewTb
yulinbHoBaY 7 i3 enacTMYHoro matepiany.

Mpy UbOMY MpK MapKyBaHHI INbTPYIOUUX €NEMEHTIB KULLEHBKOBOro TUNy Ans (pinbTpa O4YUCTKU
NoBITPS Bif aepo30siB BUKOPUCTOBYOTb PO3POONEHY CUCTEMY NO3HAYEHHS:

OrK. M. A. B. . D1xD2xD3 K,

ae:

OlK - pinbTpyoUMn enemMeHT NOBITPSAHUIA KALLEHBKOBOIO TUMNY;

M - Tun cbinbTpa Topa - M'AKUNR;

A - cTeniHb (abo knac no OCTY 4319) oumnLleHHSA NO BUXIQHOMY CTYMEHIO, MKM;

B - BuTpaTa HoMmiHanbHa, M3/rog. Npu nepenagi TUCKY Ha iNbTPYBaNbHOMY efleMeHTi Y YNCTOMY
cTaHi - 200 Ma;

I - dopma reomeTpryHOI KOHirypauii BXigHOro nepepisy - NPSIMOKYTHUI;

D (i) - rabapuTHi po3mipu: lWIMPUHA X BUCOTa X rMMOUHa, MM;

K - iHgekc knimaTu4HMx ymoB 3rigHo 3 TOCT 15150 (Y2, YXJI1, T3 Towo).

ByB BUroTOBNEHU DINbTPYIOUUIA eNEeMEHT KULLIEHBKOBOMO TUMNY ANns dinbTpa O4YUCTKM MOBITPS Big
aeposonis ®INK.M.P7.4250.1.595x595x720 YXJ12 3 M'dkum Tunom inbTpaTopa, Krnacy ouvieHHs F7
3a OCTY 4319, 3 HoMiHanbHOWO BuTpaTol noiTpst 4250 m3/rog. mpu nepenagi Tvucky 200 MMa,
NPsSIMOKYTHOT KOHQpirypadii, Ta rabaputHumm poamipammn 595x595x720 mm. PinbTpytounii enemeHT
npu3HayYeHnn ANg BUKOPUCTAHHSA B KNiMaTU4HMX ymoBax YXJ12.
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®OPMYIA KOPVUCHOI MOJEN!

1. PiNbTpylOUNn enemMeHT KULLIEHLKOBOrO Tuny Ana inbTpa OYUCTKM MNOBITPS Big aepos3onis, LO
MICTUTb PinNbTpaTop, 3WUTUIA 3 NONOTHA (PiNbTPyBanbHOro mMaTepiany y BUrMsAi KALWEHb, Ta Hecy4dy
pamKky 3 po3aintoBanbHUMK Neperopogkamu, Lo YyTBOPKOKTbL OTBOPU, B KOXHOMY 3 SIKMX 3aKpinmneHi
BiQNOBIOHI KuUWeHi pinbTpaTopa, NpMYOMY Hecyya pamka BukOHaHa 3 [1-nogibHMM nasom no
nepyMeTpy, a KulleHi dinbTpatopa BUKOHaHI TpaneuienoibHoi opmMu 3 MNPOLUMBHUMK LUBAMW,
pO3TallOBaHMMMN BcepeauHi Ta 3akpinneHi B OTBOpax HEeCcyyol pamu LIASXOM [epMeTUYHOro
NPUKNEIOBaHHA, MpU LbOMY Kpal KuweHb inbTpaTopa, WO MNpUMUKaKTb OO0 HECY4oi pamKu,
BCT@HOBEHI B Ma3 Ta NPUTUCHYTI NONiMEPHUM MOPUCTUM AXTYTOM.

2. OinbTpyouMin enemeHT 3a n. 1, 9k BiOPI3HAETbCA TUM, LLO MOMIMEPHUA MOPUCTUA LKIyT
AO0AaTKOBO 3aKpiNfeHUi B Na3y HECYYOi paMKu/ LUMISIXOM NMPUKIEIBaHHS.

3. ®inbTpytounn enemeHT 3a n. 1, AKun BigPI3HAETLCA TUMM, LLO A0AATKOBO MICTUTb YLUiNbHIOBAY i3
enacTu4Horo maTepiany, HakneeHu Ha TUIbHY CTOPOHY HECYYOl paMKu.

4. OinbTpyloumMn enemeHT 3a nN. 1, SKuMn BIAPI3HAETLCA TUM, WO Ha KiHUSAX KOXHOI 3 KULWEHb
000aTKOBO NpuWnTi ABi NeTni Ans dikcawii NoNnoXeHHs.

5. ®inbTpyrounn enemeHT 3a n. 1, Ak BiAPI3HAETbLCA TUMM, WO MNOMOTHO QINbTPyBaNbHOMO
mMaTepiany € ogHOPIAHMM Ta BUKOHAHE i3 CUHTETUYHMX BOJTOKOH.

6. PiNbTpylOYMI enemeHT 3a n. 5, AN BiAPI3HAETbLCA TUM, O CUHTETUYHI BOSIOKHA BUTOTOBIIEHI i3
nosniecrepy 41 NoninPonineHy, Yn NonieTUNeHy.

7. ®inbTpytouni enemeHT 3a n. 1, AKMA BiAPIBHAETBLCA TUM, WO HeECyya paMKa BUKOHaHA i3
TOHKOCTIHHOIO KOHCTpYKLUiHOro Matepiany N-nogidoHoro nepepisy.

8. ®inbTpyrounn enemeHT 3a N. 7, AKMA BiOPISHAETLCA TUM, O SK TOHKOCTIHHUA KOHCTPYKLiMHWIA
MaTepian BUKOPUCTOBYHOTb OLIMHKOBAHY YM HEpXKaBitovy cTarb.

9. ®inbTpyrounn enemMeHT 3a n. 1, 9K BiAPISHAETLCA TMM, LLO KiNbKICTb KULWEHb ginbTpatopa
BM3HAYaETLCS PO3MIPOM (DiNbTPYOHOro enemMeHTa.
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