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OaHun BuHaxig 3abesnevye BUpoGHUYY niHito (10) 4NS BUrOTOBMNEHHST eKCTPyAOBaHMX nnacTuH (36),
IO MICTUTb KOHBeep (22) onsa TpaHcnopTyBaHHs HaniBcdabpukaty (20), npucTpin (24) onsa pisaHHA
KpaiB, NPU3Ha4YeHU AN BiapidaHHst kpanoBoi AinaHkM (28) HaniBgabpukaty (20), npu ubomy nicnsi
npucTtpoto (24) ansa pisaHHsA kpaiB HanispabpukaT (20) npeactaBneHWMn y BUMsA4i HECKIHYEHHOrO
nnactuHyactoro 6asosoro npodinto (30) i BigokpemnioBanbHMM NpucTpin (32) ona BiggineHHs
okpemux nnactuH (36) Big HeckiHdeHHoro 6asooro npodinto (30), npudomy BigcTaHb (D) mix
BiJOKpemnioBanbHMUM NpucTpoeMm (32) i npuctpoem (24) p[na  pisaHHA KpaiB Yy HanpsMmky
TPaHCMOPTYBaHHS Mae Takuni po3Mmip, WO MiX cepeaHbolo Temnepatypoto T1 HaniBdabpukaty (20) nig
yac pi3aHHs kpanoBoi AiNsaHKM (28) y NnpucTpoi (24) onsa pisaHHA KpaiB i cepegHbol TeMnepaTtypoio T2
HeckiHYeHHoro ©6asoBoro npodinto (30) nig Yac BiOOKPEMMEHHS iCHye pi3HuMusa Temnepartyp Ti-T2 2
K<T:1-T2<15 K. 3aBpgsku cBigomo 30inblieHii BigctaHi (D) B onTumanbHOMY TemnepaTypHOMY
Jiana3oHi, noganbwa o0pobka BigpizaHUX kpamoBux AinsHOK (28) Moxe OyTn 3abe3nedeHa
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crnocobom, SIKMA € MO CyTi HEMTpanbHMM 3 TOYKM 30pYy iHCTaNAUINHOIO MPOCTOpPY, Tak WO MOXINBE
E€KOHOMIYHO eeKTVBHE BUPOOHWULTBO NaHenen i3 3aolapkeHHsAM iHCTansauiiHoro npocTtopy Ta
3abe3neveHHsM BUCOKOT TOYHOCTI PO3MipiB.
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BuHaxig BigHOCUTBCA 4O BUPOBOHMYOI MiHii, 32 AOMOMOror SIKOI MOXXHa BUFOTOBMSITU €KCTPYAOBaHiI
naHeni. Npu LbOMY 3 eKCTpPy4OBaHWX NaHenem MoXHa BUrOTOBNATM NaHeni Ans obLUMBKM MOBEPXHI
NPUMILLEHHS.

3 nokymeHty WO 2007/079845 A1 Bigoma BMpOGHUYA MiHIA BUTOTOBIEHHS NaHenen 3 AepeBuHi,
B SKi 3aJaHa OOBXWHA naHeni moxe OyTu BigpisaHa Big 6inbLIOro 3a AOBXMHOW HanishabpukaTy 3a
OOMOMOrOK0 IHCTPYMEHTY ANS pi3aHHs.

3 nokymeHTy EP 3 578 384 A1 Bigoma Bupo6GHMYa niHis Anst BUrOTOBMNEHHS NaHenemn i3 nnacTuky,
B SKi cnoyaTKy BUrOTOBSIAKOTb NAACTUHYACTUN HECKIHYEHHUI NPOdinb.

IcHye nocTitHa noTpeba y 3abe3neyeHHi MOXIMBOCTI EKOHOMIYHOMO Ta KOMMAKTHOro
BUrOTOBNEHHS NaHenewn.

TexHiYHOW 3aavelo, Ha BUPILLEHHS SKOT CNpPSIMOBAHO AaHWIA BUHaxid, € 3abe3neyeHHst 3axogi.,
O [03BOSSATL €KOHOMIYHO e(PeKTMBHO BMIOTOBNATM MaHeni y Takum cnocib, wob 3aowamkysaTtu
iHCTanAWINHWUIA NPOCTIp.

TexHiyHa 3agava BUPILLYETHCH 3a LONOMOrol BUPOBHMYOT MiHil 3 03HakaMu NyHKTY 1 dopmynu
BuHaxody. [lepeBaxHi NpuknaguM 3AINCHEHHS BMHAaXOAy HafaHi y 3anexHux nyHKTax dopmynm
BMHaxody Ta B HACTYNHOMY OMUCIi, MPUYOMY KOXEH 3 NpuUKNaaiB 34iiCHEHHA OKpeMOo abo B NOEAHAHHI
MOX€E CTaHOBWUTU NpeaMeT BUHaxony.

OpauH 3 npeagmeTiB BUHaxo4y BiAHOCUTBECA 40 BMPOBHMYOI MiHil ANS BUTOTOBMEHHSA €KCTPYAOBaHMX
NnacTuH, 30Kpema, naHenewn Ans NOKpUTTA NOBEPXHi npuMilieHHs. JliHia Bknoyae B cebe koHBeep
ANsi TPaHCMOPTYBaHHA HaniBabpukaTy, BUrOTOBIIEHOIO Yy BUMMSAI HECKIHYEHHOro NracTUHYacToro
npodinto, B3OOBX HANPSAMKY TPaHCNOPTYBAHHSA Npu BU3HAYEHIN NnepeadaTHin WBNAKOCTI, NPUCTPIN ans
pi3aHHSA KpaiB, NpU3HAYeHUN ONs Bigpi3aHHS KparoBOi AiNsHKM HaniedabpukaTy, sika € Bi4HOo A0
HanNpPsIMKy TpaHCMNOPTYBaHHSA, Tak WO Y HanpsiMKy TPaHCMOPTYBaHHS, NiCNA MPUCTPOIO AN pi3aHHA
KpaiB (MO xody TEXHOMOriYyHoro mnpouecy), HaniBgabpukaT Mae BUrMS4  NNAcTMHYacToro
HeckiH4eHHoro 6as3oBoro npodinto i3 3asganerigb BU3HAYEHOK LWMPUHOK 6a30BOI MAAcTUMHK, WO
NpOCTAraeTbCA MONEpPEYHO A0 HanpsMKy TPaHCMNOPTYBaHHS, i BiAOKPEMMOBANbHUA MPUCTPIN And
Bipi3aHHA BiJOKpEMNEHUX NNacTuH Big HeckiHdeHHoro 6as3oBoro npocpinto, 3okpema, B3OOBXK MiHii
pi3aHHA, WO NpOXOoAMTb MOMEepeyvyHo A0 HanpsMKy TPaHCMOPTYBAHHA, MpU LbOMY BiACTaHb MiXK
BiJOKpeMInioBarbHUM NPUCTPOEM i MPUCTPOEM AN Pi3aHHS KpaiB y HaNpsMKY TPaHCMOPTYBaHHSA Mae
po3mipu, siki 3abe3nevytoTb pisHuLo Temnepatyp T 1-T2 2K < T1-T2 < 15K, 3okpema 4K < T1-T2 < 10K i
nepeBaxHo 5K < Ti-T2 £ 8K mix cepegHbolo Temnepatypow T: HaniBdabpukaTy, Konm Kpanosa
AinsHKa € Bigpi3aHol y NpUCTPOI ANs pidaHHA KpaiB, | cepedHbolo TeMnepaTyporo T2 HECKIHYEHHOro
©a3oBoro npointo, Konu BiH € BiGOKPEMIEHNM.

Bigpa3sy nicns ekcTpysii ekcTpygoBaHui HanispabpukaT Mae Temnepartypy, 0nvM3bKy A0 TOYKM
NnaefeHHs Mmarepiany, BMKOPUCTAHOrO AN BWIOTOBMEHHs HaniBpabpukaTy. Y Takomy cTaHi
HaniBabpukaT HaBpsd YM Moxe OyTWM po3pi3aHWii HAa OKPEMi NIacTUHM 3a PO3yMHWUX BUTpaT Ta 3
HeoOXigHOW TOuYHICTIO. TOMYy eKCTpyaoBaHM HaniBdabpukaT crnoyatky OXONogxylTb. Y LbOMY
BMNagKy OXOMNOMAXEHHSI MOXe 3[iIMCHIOBATUCS 3a AOMOMOrO OKPEMOro OXONOo4XKyBanbHOro NpuUCTpoio
Ta/abo WNAXoM NPUPOAHOT KOHBEKUii Mig Yac TpaHcnopTyBaHHSA HanisabpukaTy Big BignosigHOro
eKkcTpygepa y HanpsiMKy nepemileHHs 3a OOnoMOorot koHeBeepa. OxonomkeHHs HanisgabpukaTy
Np13BOAWTL A0 3aTBEPAiHHA MaTepiany HaniBdabpukaTy, Lo nonerwye Noro pisaHHA. byno BusHaHo,
WO iCHYye onTuManbHWA TemnepaTypHUN diana3oH, Y KoMy Mpouec pisaHHs MOXe 3fiMcHioBaTucA
0co6nMBO peHTabenbHO Ta BUCOKOSIKICHO. Y LbOMY ONTUMaribHOMY [ianasoHi TemnepaTyp marepian
HaniBpabpukaTy e Tennuid HacTifbkW, WOO MexaHiYHWUIA onip MPOHUKHEHHHK (HCTPYMEHTY Ans
pi3aHHSA 3anULIABCS HU3bKMM 3aBASKW BCe Lue NPUCYTHIN NnacTUYHOCTI MaTepiany. Y Takui cnocib
MOXHa 3BECTU 0 MiHIMyMY 3HOC iHCTPYMEHTY Ans pidaHHA. KpiMm Toro, npu uboMy YHUKaKOTb KPUXKOTO
PYMHYBaHHS 3 HEBW3HAYEHOK MOBEPXHEK 3Mnamy B MiCUi pisaHHHA, 3aBASKM YOMY B MiCLi pi3aHHA
MOXHa AOCAITW HaA3BMYaWMHO rNadkoi NOBepxHi pidaHHA. [py UbOMy nnacTuyHicTb HaniBdabpukaty
MOXe OyTM JOCTaTHBOK A5l CTBOPEHHS HEBESMKOIO 3BY)KEHHSA Ha MoYaTKy Ta B KiHLi MicUsl pi3aHHS,
LLIO JO3BOJISE YHUKHYTWU rOCTPOro KyTa MidK MOBEPXHEI Pi3aHHS Ta BEPXHLOK CTOPOHOK Ta HUKHBOI)
CTOPOHOI MracTUHYacToro HanisabpukaTy B Micui pidaHHsA. OTxxe 3HWKalTb NepeaymMoBU PO3BUTKY
npouecy 3namy Kkpaw B Micui pi3aHHs. py ubomy maTtepian HaniBgabpukaTty B ONTMMarbHOMY
TemnepaTypHOMY Aiana3oHi Ha Len 4ac Bxe AOCTaTHbO OXOMOHYB i nepebyBae y AOCUTb TBEPOOMY
CTaHi, Wob He nMpununaT OO IHCTPYMEHTY Ans pisaHHsa abo HagTo cwunbHO AedopmyBaTtucs nig
HanpyXeHHsIM 3CyBY, LLO BUHUKaE y nNpoueci pisaHHA. 3agaHa dopma BigoKpeMmeHUX NNacTuH Moxe
OyTn 3abes3neveHa 3 BUCOKMM CTyrNeHeM TOYHOCTI HaBiTb MPM BUMMOrax >XOPCTKOrO OOMYCKy, TaK Lo
ANsi BiJOKpeMITeHNX NracTuH 3abe3neyvyeTbcs BUCOKMIA CTYNiHb TOYHOCTI po3MipiB. B onTtumansHomy
Jiana3oHi TemnepaTyp MaTtepian MoXHa pisaTu ik Npu pisaHHi macna.

OpHak, 6yno Bu3HaHO, WO Ans 3abe3neyvyeHHst MPOLECIB pi3aHHA, siki BiaOyBalOTbCA Yy NPUCTPOi
ANsi pi3aHHs KpaiB Ta y BigOKPEeMIBanbHOMY MpPUCTPOI, HEMae HeobXiAHOCTI po3TalloByBaTu
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NPUCTPIN AN pi3aHHA KpaiB i BigOKpPEMITOBaNbHUIA MPUCTPIA sikomora 6nwkde oguH OO OAHOro 3
METOI MiHiMi3auil pisHWLi TemnepaTyp MK MaTepianoM Yy MpUCTPOI ANdA pi3aHHa KpaiB i
BiJOKpeMnioBansHOMy npucTpoi. Hacnpasgi, onTumanbHUin TemnepaTtypHui giana3oH € 0CTaTHbO
BenukMM, Wo6 npouec pisaHHA Yy NPUCTPOi AnNs  pi3aHHsa KpaiB | npouec pisaHHa Yy
BiJOKPEMIIOBANBHOMY NPUCTPOI MOMMM BUKOHYBATUCSA NPAKTUYHO 3 OAHAKOBOK SAKICTIO, HABiTb KOMU
iCHye 3Ha4yHa, ane He 3aHaATO BenuKa Pi3HMUA TemnepaTtyp MK UMMM ABOMAa MpoLecaMu pisaHHs,
TOGTO, $K 3as3HayeHO BULUe, pPi3HWUS TemnepaTtyp, Bu3HadeHa Ak Ti1-T2. Bepyun pgo yearu
TemnepaTypHi rpaHNYHi YMOBM, 30KpEMA OYiKyBaHy MPUPOAHY KOHBEKLIIO, Lie Aae 3Mory 3abeanednTu
cBigomMo 06paHy BiACTaHb y HaMNpPsIMKYy TPaHCMOPTYBaHHA MiXK MPUCTPOEM ANs pi3aHHA KpaiB Ta
BiJOKpPEMITIOBANIbHMM MPUCTPOEM B iHCTaNAUIMHOMY MPOCTOPi BUPOBHMYOI NiHii, sika BM3HaA4aeTbCA
OYiKyBaHOK TEepMIiYHOIO MOBEAIHKOKW MaTepiany, WO BUKOPUCTOBYETbCA [ANA  BUIOTOBMEHHS
HaniBabpukaty. CeigomMo obpaHa 6inblua BiOCTaHb MK NPUCTPOEM NSl pi3aHHs KpaiB i
BiJOKpPEMITIOBANbHMM MPUCTPOEM 3abesnedye Oinbll nerki goctyn i Oinbll 3pyYyHEe TexHiYHe
obcnyroByBaHHSA NPUCTPOIO ANs pi3aHHs KpaiB i BigOKpeMnioBanbHOro NpucTpoto, NigTpuMyoumn B TON
e Yyac npouec pisaHHs B onTyMarnbHOMY iana3oHi Temneparyp.

3okpema, ue 3abesnevye iHCTansAUiMHWA NPOCTIp ANA noganblioi 06pobKn KpamoBUX AiMNsHOK,
Bigpi3aHMX y NPUCTPOI Ans pisaHHS kpaiB. [ng uboro MoxHa nepeabdaynTti iHcTanauiiHMn NpocTip Mix
NPUCTPOEM [ANA pi3aHHs KpaiB i BigOKpPeMMoBanbHUM MNPUCTPOEM Mid HECKiHYeHHUM 6a3oBuM
npocoinem, a TakoX TpaHCNOpTyBanbHUMM €feMeHTaMun KOHBeepa, nepegbaveHumn ans
TPaHCNOPTYBaHHA HeckiHdeHHoro 6asoBoro npodino. OTxe, noganbwa obpobka BigpizaHMx
KpanoBUX AiNSHOK MoXe BiabyBaTunca 6e3nocepeaHbo 3a NPUCTPOEM AN pi3aHHNA KpaiB, BUKITOYaK4n
HeobXiaHICTb 3HAYHOro 30iNbLUEHHS IHCTaNSAUIMHOIO NPOCTOPY BUPOBHMYOT MiHiT NonepeyYHo HanpsiMKy
TpaHcnopTyBaHHs. HaTtomicTe noganbwa o6bpobka BigpizaHMX KpanoBMX OINSHOK Moxe 6yTu
3abe3neyveHa B MOHTaXHi 30Hi, SIKa | Tak BXX€ BUKOPUCTOBYETLCS TPAHCMOPTHUM MPUCTPOEM, 3aBOSAKM
YoMy ANnd noganbloi 06pobku BigpizaHUX KpanoBMX AINSHOK MOXE BMKOPUCTOBYBaTUCH 06racTb no
BMICOTI, SIKa CKOPILL 3a BCE MEHLLE BUKOPUCTOBYETHLCS KOHBEEPOM.

Takum ymHom, noganbLia obpobka BiapisaHNX KpanoBux AiNSHOK MOXe BYTU BUKOHaHa NpaKkTUYHO
HeWTpanbHUM CMOCOBOM 3 TOYKM 30pYy IHCTanNAUIMHOTO MNpOCTOpy. 3aBAsKM CBIQOMO 30iMbLUEHIN
BiACTaHi MK NPMCTPOEM ANS pi3aHHA KpaiB Ta BiAOKPEeMIoBanbHUM NPUCTPOEM, SKa € ONTUMANbHO
B MeXax npoLuecy pisaHHs Ta TepMiYHO AONYCTUMUX rPaHMYHMX YMOB, nodanblua obpobka BigpizaHnx
KpanoBux LiNsHOK Moxe OyTn 3abesneyeHa cnocobom, KU € NO CyTi HEUTpPaNbHUM 3 TOYKM 30pY
iHcTansuinHoro npoctopy. OTke naHeni MOXyTb OyTW BUroTOBfIEHI €KOHOMIYHO €(EKTMBHO Ta 3
BMCOKOI TOYHICTIO PO3MIpIB, 3a0LLaAKyH4N MPU LbOMY iHCTaNAUinHUA NPOCTIp.

30Kpema, KOHBEEP MOXe CcKnagaTucs 3 PisHUX cKrnaganbHUX OAWHMLb, BiANOBigHI nepeaatHi
LWBKAOKOCTI SKUX MOXYTb OyTU HanarompkeHi opHakoBuMu abo pisHMMK. Hanarompkyioum pisHi
nepegaTtHi WBUAKOCTI B Pi3HMX NiA30HaX, MOXHA KOMMEHCYBaTU 3MEHLUEHHS JOBXWHU BigNOBIgHOMO
TpaHCNOpPTOBaHOro NPodinto, CPUYMHEHE OXOMOMKEHHSAM, A0 CTYMEeHs TepMOiIHAYKOBaHOI ycagkw,
Tak Wwob y TpaHcnopToBaHOMY nNpodpini Mornm 6yTM KOMNEHCOBaHI HebaxaHi HanpyXeHHS1, BUKIMKaHI
edeKTaMy TENII0BOro PO3LUNPEHHS.

3okpema, y 30Hi BigOKpEMMOBANbHOIO MPUCTPOID KOHBEEP MOXe OyTu npu3ynuHeHun, Lwob
BiJOKpEeMIoBanbHUN MPUCTPIA MIr 34iMcHUTH Be3nepepBHe BigOKpPeMItoBanbHe pO3pi3aHHs, ske
BiAOyBa€eTbCA MoOnNepeyHoO HanpsiMKy TPaHCMOPTYBaHHA. Y LbOMY BWUMAOKy cknajanbHa OAuvHMUA,
posTalloBaHa Micnsa BiQOKPEMIIIOBANbHOMO MNPUCTPOID Y HanpsMKy TPaHCNOPTYBaHHSA, MOXe MmaTu
OinblWw BUCOKY nNepefaTHy LWBWMAKICTb, HK CKraganbHa OOvHMUA KOHBeepa, nepefbayveHa nepen
BiJOKpPEMIIIOBANbHUM NPUCTPOEM Y HanNPsIMKYy TPaHCMOPTYBAHHS, WO MOXE CrpUATU NOKPaLLeHHo
npouecy BiJOKpemneHHs BigpisHux nnactuH. KoHBeep abo BignoBigHa cknaganbHa OOVHWLA
KOHBEEpa MOXe, Hanpuvknag, Bkmnwoyatu B cebe obepToBi B OAHOMY HaMpsSIMKYy POSIMKMA 3 aKTUBHUM
Ta/abo nacvMBHMM NPMBOAOM i/abo peMiHb, KM PyXaeTbCHA B HanNpsiMKy TPaHCMOPTYBaHHS, Wob maTtu
MOXMMBICTb MNepemilaTty BiAnoBiAHMW Npodinb Yy HaNpsMKy TpaHCNoOpTyBaHHA. HAKWO KOHBEEP
BKITtoYae B cebe nuviie npuvBigHi ponumkn Sk NpuBigHWMIA 3acib ans TpaHcnopTyBaHHA HaniBdabpukary,
MOXHa 3abe3neynmTn TaKy BiACTaHb MK ponvkamu, sika byge cnpuaTv NPUPOAOHIN KOHBEeKUii And
OXOmnoKeHHs1 HaniBdabpukaTty, Npu LUbOMY BiACTaHb MK MOCMIAOBHO pO3TALLOBAHMMU PONMKaAMM
AoCTaTHbO Mana, wob 3anobirtu rodpyBaHH HaniBabpukaTy B YaCTKOBIM 30HI, dka LWe He
3aTBepAina Ta € gocutb M'akoto. KoHBeep € npsMuMm, LOHaWMeHLe, 00 Micus po3TallyBaHHS
BiJOKPEMIIOBaNbHOrO MNPUCTPOID, TOOTO CKOHCTpy/WoBaHWM ©e3 BWUIMHIB abo  3ruHiB, 0O
HaniBpabpukaTt MoxHa Oyno TpaHcnopTyBaTWM MO MPSAMIN NiHii, NepeBaHO Taki, fKa NeXuTb Y
rOpPU3OHTaNbHIN NAOLLMHI.

3okpeMa, MpuUCTpi Ons pisaHHA KpaiB Moxe Oe3nepepBHO Bigpi3aTW KpawoBi AOiNsHKW, SKi
nepeBuLLYOTE 3afaHy LWWpWMHY 0a30BOi MnacTuHWM.OnNa UbOro HaniBgabpukaT MOXHA MPUTUCHYTH,
Hanpukrag, A0 CTauioHapHOro Hoxa abo pixxyyoro ponuka. Kpanosi ginsiHku obpisatoTbesi, 30Kpema,
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3aCTOCOBYOUM Mpouec Ge3CTPYKKOBOrO pi3aHHs, Hanpukriag MeTodoM 3CyBY Ha nesi Hoxa, wob
YHUKHYTU CTPYXKM, SIKa MOXe 3abpyaHMTU Ta NOLIKOAMTU NPUCTPIN ANs pi3aHHsA KpaiB abo nowkoanTu
NOBEPXHi HeCKiHYeHHoro npodinto. Y ubomy Bunagky tpeba matv Ha yBasi, wo Hanisdabpukat
3anUWaeTbCs BiAHOCHO M'SKUM | NNacTU4HUM B ONTMManbHOMY TemnepaTypHOMYy dianasoHi, TOMy
npoLec pi3aHHa KpanoBWX [LiNSAHOK 3 HU3bKMM piBHEM 3HOCY MOXe OyTu nerko BUKOHaHUN
0e3CcTpyKKOBUM pi3aHHAM MeTogoM 3cyBy. Kpim Toro, mMoxHa Bigpi3aty BiJOKpEMINeHi Kpamnosi
AiNSHKY, WO MalTb BUINAL HECKIHYEHHOrO Npointo y hopmi CMyru, Ky 3roqoM MOXHa noapidHUTU
Ha ceKLuii 0gHaKoBOro po3mipy Ta oopmu, 30Kpema, 3 OTPUMaHHAM rpaHyn. Lle nonerwnte noganbLly
00po06Ky Bigpi3aHMX KpanoBMX OiNsTHOK.

BigokpemntoBanbHWIA NPUCTPIA MOXe Bigpi3aTh NNacTUHy Bif HECKIHYEHHOro 6a3oBOro Npodinto
no nNiHii BigokpeMneHHa. PisaHHA BignoBigHOT NAacTUHM 34INCHIOETLCA, 30KPEMa, i3 3aCTOCYBaHHAM
0e3CTpy)KKOBOIro npoLecy pi3aHHs, Hampuknag, MeToAOoM 3CyBy Ha nesi Hoxa, Wwob YHUKHYTK
Bipi3aHOI CTPYXKW, siIka MOXe 3abpygHUTU Ta MOLWKOAMTM BiOOKPEMIOBanbHUI NpucTpin abo
MOLLKOOUTW NOBEPXHi NNacTnHu Ta/abo HeckiHYeHHoro 6asosoro npodinto. MNpu ubomy Tpeba matn Ha
yBa3i, WO HeckiHYeHHMI ©Gas3oBui Mpodine Bce LWe Moxe nepebysatv B ONTUMaNbHOMY
TeMnepaTypHOMY Aiana3oHi Y 30Hi, WO po3TalloBaHa 3a NPUCTPOEM AN pidaHHSA KpaiB, HaBIiTb nicns
NMPOMDKHOIO HEBEMWKOrO OXONOMXKEHHS Ta 3anuwiaTUCA MOPIBHSAHO M'SKUM i NNacTUYHMM, TOMY
npouec pisaHHS NNacTUHU 3 HU3bKUM PIBHEM 3HOCY MOXe ByTW Nerko BMKOHaHWA Be3CTPYKKOBUM
Ccnocobom pi3aHHS METOOOM 3CYBY.

BumiptoBaHHS TemnepaTypu AnNs BU3HAYEHHSI cepeaHboi Temnepatypu Ti1 HaniegpabpukaTy Ta
cepegHboi TemnepaTtypu T2 HeckiH4eHHoro 6a3oBoro npodpinto 3AiNCHIETBCS, 30Kpema, Yy
0e3KOHTaKTHWUI crnocid 3a AOMOMOrow MipoMeTpa y Micli BMMIPIOBaHHS, BU3HAYEHOMY Y HanpsiMky
TpaHCNOPTYBaHHS, NEPEBaXXHO 3 LLEHTPOM Y3[4OBX MicUs BUMIpOBaHHS Yy bopMi fiHii, WO npoxoanTb
nonepeyHo HanpsMKy TpaHcnopTyBaHHA. Ockinbkyn HaniBdabpukaT Ta HeCKiHYeHHUn 6a3oBun
npodinb MawTb HEBENUKY TOBLUWHY MO BiAHOLWIEHHIO OO WMPUMHW 6a30BOI NMnacTuHW, TemnepaTypa
NMOBEPXHIi, BUMipsiHA TaknM YMHOM, 4OCUTb Aobpe BignoBigae OCHOBHIN Temnepartypi HanisdabpukaTy
abo HeckiHYeHHoro 6asoBoro npodinto. 3okpema, SKLO OXONoMKeHHS HaniBdabpukaTy BiabyBaeTbCA
B OCHOBHOMY TiflbKM 3a paxyHOK NPUPOAHOI KOHBEKLIT, MOXXHA 3HEXTYBaTU Npochinammn Temnepatypu B
HanNpPsAMKY TOBLUWHW, BUKIMKaHUMW edeKTamun TEennonpoBigHOCTI, i BMKOPMUCTOBYBATU K CepenHio
Temnepatypy ond Ti i T2 Temnepatypy noBepxHi, BUMIpsHY Oe3KOHTakTHMM crnocobom. Y pasi
OXOMNOXXEHHSI NMPUMYCOBOIO KOHBEKLIiEI0, 30KpeEMa, 3a AOMOMOro OXONoAXyBanbHOro BEHTUNATOPA,
abo y pasi OXONOMXEHHS 3a [OMOMOrol OXONOMXYBaNbHOINO CepefoBuLla, Hanpuknag, y BOASHIN
OaHi, cepegHio Temnepatypy Ans Ti i T2 NepeBaXHO MOXHA BU3HAYUTM LUMSAXOM OLHIOBAHHS
OCHOBHOi TemnepaTypu Ha 6asi BUMIpSHOI TemnepaTypy MOBEPXHi, MpU LbOMY MpPU OLiHUi MOXe
BpaxoByBaTUCA NpuMOMM3Ha KiNbKiCTb PO3CIAHOro Tenna Ta MoB'A3aHU 3 HUMM TeMnepaTypHUin
npodinb ycepeavHi HaniBdpabpurkaTy abo HeckiHieHHOro 6a3oBoro npodinto.

OuikyBaHe OXONMOMKEHHS HECKIHYEHHOIO 6a30BOro NPOMINI0 MK Bi4OKPEMITIOBANbHUM MPUCTPOEM
i NpUCTpoeEM [AOna  pi3aHHs KpaiB, WO € BupiwanbHMM O  BU3HAYEHHS BiACTaHi  MiX
BiJOKpeMIoBanbHMM MPUCTPOEM | MPUCTPOEM [ANA Pi3aHHS KpaiB B 3anexHOCTi Big pisHWUUI
Temnepatyp Ti-T2, Moxe OyTM OUIHEHO Ta HaBiTb pPO3pPaxoBaHO aHaniTUYHO, BPaXOBYHOUM
TemnepaTypy, WBMAKICTL MNOTOKY Ta TEMNSIOEMHICTbL cepefoBuLLa, BiANOBIAANbLHOIO 32 OXONOLKEHHSA
HeckiH4eHHoro 6GasoBoro npodinto. 30Kpema, SKWO OXONOMKEHHSI 34INCHIOETBCA 3a pPaxyHOoK
npvMycoBoi abo NMPUPOAHOI KOHBEKLii 3 HaBKOSMMWLUHIM MOBITPAM, MOXHa BpaxOBYyBaTW OYiKyBaHy
TemnepaTypy HaBKOMMWLIHLOIO CepefoBULLIA B MiCLi BCTAaHOBMEHHS BMPOOHWYOI MiHii, Mpu LboOMY,
30KpemMa, HaBiTb Yy pasi NnoB'A3aHMX 3 norogol Ta/abo CEe30HHUX KONMBaHb TeMnepaTypu
HaBKONWLIHLOIO cepepoBulla, Temnepatypu Ti i T2 Bce wWe y Oyab-9KM 4ac 3HaxoOdTbCs B
onTMMarnbHOMY TemnepaTypHOMY Aiana3oHi. OckinbkM BUpoBHMYA MiHist 3a3BMYai BCTAHOBMOETLCS B
3aBOACbKOMY LEXy 3 peryrnboBaHOK TeMnepaTypor, MOXHa MpunycTUTW, WO CIig O4ikyBaTu
He3Ha4yHe KONMBaHHSA TemnepaTypy HaBKOMULLHLOIO cepefoBuwa, Hanpuknag + 3K, i HUM MoOXHa
3HEeXTyBaTW, SKWO Ha BWOpaHin BigCTaHi MK BigOKpPeMNioBanbHMM NMPUCTPOEM Ta MPUCTPOEM ANiS
piaHHs KpaiB y AoCTaTHIN Mipi 6e3neyHo. AKLWO TemnepaTypa HaBKONMMLLHBOIO CepeaoBuLLa Ha MicLi
YCTAHOBKM HEBiOOMa, MOXHa NPUAHATU TemnepaTypy HaBKOMMLIHBOIO CepefoBMLiA TaKo, Lo
popisHioe 20 °C.

TennoBun NOTIK, LLO PO3CIKOETLCA MiXK BiOKPEMNIOBANIbHUM NPUCTPOEM | NPUCTPOEM ANSA pi3aHHSA
KpaiB Npuv OXONOOKEHHI HecKiH4eHHOro ©0a3oBoro npodino, y pasi OXONOOKEHHS NPUPOLHO
KOHBEKLIiED Ta 3aJaHol TeMnepaTypord HecKiHYeHHOro npodinto, BiAMOBIAHO A0 3akoHy dyp'e, no
CyTi, 3anexuTb nuile Bif KoedilieHTa nepeaadi Tenna da i TemnepaTypu HaBKOMULLIHBOIO cepeaoBuLLa
Tu, SKi MOXYTb OYTM BM3HAYeHi Ha KOXHIN AinaHui AD HeckiH4eHHOro ©6asoBoro npodinto, Lo
NPoCTAraeTbCsa Ha BCl BiagcTaHb D nNpu nepeaaTtHin WBMAKOCTI Vi1 B 30HI NPUCTPOIO AN pidaHHs KpaiB
Yy300BX HarnpsaMKy TpaHCMopTyBaHHA NpW cepeaHin TemnepaTtypi, sika, BiANOBIAHO, BMHUKAE Ha
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AiNaHui, Npu ubomy 3HayeHHs T1 i T2 3HaxoO4ATbCS B MeXax onTMManbHOro AianasoHy TemnepaTyp,
TOOTO T1, T2 2 Tmini T1, T2 £ Tmax, W0 3abe3neyye BignoBigHicTb BuMoram T1-T2 £ ATmax.

OnTumanbHuin giana3oH Temnepatyp, oOMexXeHUA Tmin i Tmax NPU Tmax-Tmin = ATmax, 3anexuTb B
OCHOBHOMY Big Martepiany, 3 £KOro BWUroToBneHwn HaniBgabpukat. [Ona BigctaHi D mix
BiJOKPEMIIIOBANbHMM MPUCTPOEM i NPUCTPOEM AN pi3aHHs KpaiB 3 ypaxyBaHHAM NPUPOAHOI KOHBEKLLiT
MK BiQOKPEMIIOBANbHUM MPUCTPOEM | NPUCTPOEM AN Pi3aHHA KpaiB MOXHa OTpMMaTtu HacTynHe
MaTemMaTuyHe CMiBBiAHOLUEHHS:

D=f(T1, T2, a, Tu, V1)

Ona makcumanbHol BigcTaHi Dmax MDK BigoKpemmioBanbHUM MNPUCTPOEM Ta MPUCTPOEM ANS
pisaHHs KpaiB Moxe 6yt 3agaHo T1=Tmin Ta@ T2=Tmax, BHACNIAOK YOro

Dmax=f(Tmin, Tmax, @, Tu, V1),

npu UbOMY MakcumManbHa BigcTaHb Dmax MO CyTi 3anexuTb TiNbKW Big nepegaTHOT WBWMAKOCTI Vi1 B
30Hi NPUCTPOIO ANs pi3aHHA KpaiB SK 3MIHHOIO napamMeTpa, Ha 9K MOXHa Bnnueatu. Ons akTnyHoi
BigctaHi D mix BigokpemnioBanbHMM MNPUCTPOEM | NPUCTPOEM [ANs Pi3aHHA KpaiB MNepeBaKHO
3a[0BONbHAETLCA CMiBBiAHOWEHHA D<Dmax, W06 3abe3neunMTn AOCTaTHIM 3axMCT Bif KONMBaHb
napameTpiB A, Tu, V1 i 3ano6irtn HeBMNpaBAaHO HAAMIPHOMY NOOOBXEHHIO BUPOOHNYOT MiHii.

Haniscabpvkatr moxe OyTW BWUrOTOBNEHWIN, 30KpPEMaA, LUNSXOM €EKCTPysii 4epes ronosky 3
LWMPOKUMM LWiNMHAMKU, NPU LbOMY 3a €KCTPYAEpOM CrovaTtky crnigye psid, 30Kpema, 3arapToBaHuX
KanaHgpoBMX Bankis, Tak W06 Ha KOHBEEP Mir nogaBaTuUcs HaniBpabpukaT 3 BUSHAYEHOI TOBLUMHO
Ta sKiCTIO noeepxHi. Kanmangposi Banku Ta/abo BurnagxyBanbHUM By30n ONS BUrMaKyBaHHS
BEPXHbOI Ta/abo HMXHLOT CTOPOHK HaniBpabpukaTy 0o 3a4aHOl SIKOCTI MOBEPXHI MOXYThb, 32 paxyHOK
perynioBaHHA 1X TemnepaTtypu, 34iMCHIOBATU CBiJOME aKTMBHE OXOSNOMKEHHS MaTtepiany, LWo
BUXOANTbD i3 LUMPOKOLLISIMHHOI EKCTPY3IiAHOI roNoBkW. BignoBigHNUM NPUMHATHUI CKNag ekCTpygoBaHOro
HaniBcabpukaTy HaBeaeHO, Hanpuknaga, y gokymeHTi EP 3578384 A1, Ha BMICT sikoro y gaHOMy onuci
NoCUNarTbCA SIK HA YaCTMHY BUHaAxoay.

3okpema, BigokpemneHi naHeni MoxyTb 6yTv gani nigaaHi nogansLin o6pobui 40 CTaHy NaHenew,
AKAMU MOXXHA MOKPUTU MOBEPXHIO npumilleHHsa. Hanpuknag, naHeni MoxyTb ©yam BuMKOpUCTaHi K
nignoroBUn nNamiHaT Ansi CTBOPEHHS BidyanbHO NpMBabnivBoi Nignorv NpUMILLEHHS.

MaHenb MOXxe MaTu KOpnyc naHeni Ha OCHOBI NPSMOKYTHOro napaneneninega sik 6asoBoi opmu,
NO340BXHS MPOTSKHICTL SKOro 3a3BMyan 3HavyHO Binblia, HiK MOro nomepeyvHa NPOTSKHICTb, Mpu
LbOMY TOBLUMHA KOpMycy naHeni y HanpsMmKy TOBLUMHM 3a3BMYail MeHLIa, HiXX NOoro nonepeyHa
NpoTsbkHiCTb. Kopnyc naHeni moxe 6yTv cdopmMoBaHWIA, 30Kpema, 3a [OMOMOrol BiJOKpeMIeHOi
nnacTvHu abo Kopnycy NnacTvHU, OTPUMAHOrO MiCMs WOHaMEHLLEe OOHOro NoganbLIOro po3pidaHHs
nnactuHu. Kopnyc naHeni Moxe mMaTu Ha OAHiN OOBri CTOPOHI, WO MNPOCTAraeTbCs Y No3A0BXHLOMY
HanpsMKy, BACTYN LUNYHTa, SKURA, 30Kpema, 6e3nepepBHO NPOCTAraeTbCs y NO3O0BXHBOMY HanpsAMKy
Ta BWUCTYMae Yy MOMEepeYyHOMYy HarnpsiMKy, a Ha iHWiA CTOpoHi nepegbayveHo na3 gns LWNyHTa,
ccpopMOBaHUin y KOpryci NaHeni B nonepeyHoMy HanpsMKy, Tak Lo no CyTi if@HTUYHO CKOHCTPYMNOBaHi
naHeni MoxyTb OyTu 3'€¢dHaHi ogHa 3 OAHOK 3a [OMOMOrol CMOMyYEeHHSA LWNAYHT - na3 y ¢opmi
LUMYHTOBOroO 3'eHaHHA. KpiM TOro, dikCylounn rak Moxe BUCTYNaTu Y NO3J0BXHLOMY HanpsiMKy Bif
KOPOTKOiI CTOPOHM KOPMYCY MaHeni, Wo NPOCTAraeTbCA B NOMNEPEYHOMY HanpsMKY, TOAi SK MPY>XHWUA
erleMeHT MOXe BMCTYNaTu 3 iHLIOT KOPOTKOI CTOPOHM KOPNYCY naHeni, Npu LUbOMY MPYXHWUN eneMeHT
obmexye npuiiManbHWiA Nas, Tak Wo Mo CYTi OOHAKOBI 32 KOHpirypauieto naHeni TakoxX MOXyTb OyTu
3'eQHaHi 0gHa 3 OOHOI Ha CBOIX KOPOTKMX CTOPOHAX 3a AOMOMOroKo LWMNYHTOBOro 3'egHaHHs. Iig vYac
CKnaflaHHa ofHa nMaHenb MOXe nexaTu Mnacko Ha nignoBepxHi, WO BU3HA4yae MNIOLWNHY
3acTOCyBaHHs, Hanpuknag, Ha nignoasi, 6ivnin cTiHi abo cteni kiMHaTU. 3a NnoTpebu, iHWa naHensb, LWo
[OAaEeTbCA, MOXe OyTu, Hanpuknag, po3TallioBaHa 3Merka HaxurneHow nig kytom npubnuaHo 30° go
BXXE 3MOHTOBaHOI MaHeri, ska NPoCTsAraeTbcst 300Ky MOPYY i3 NaHenm Ha [OBrii CTOPOHI, a NoTim
NMOBEPHYTA Y HAMPSMKY A0 MNignoBEPXHi, 3@ JONMOMOIoK YOro Mo)KHa BCTaHOBUTY LUMYHTOBE 3'€4HaHHSA
MiXK (IKCYHOYMM rakoM MaHesii Ta MpuiManbHUM Na3oM HacTynHOI naHeni, Wo AO0AaeTbCA Mpu
CKNafaHHi.

3okpema, Oonsa cepefHboi TemnepaTypu Ti HanmiBhabpukaTy npuv Bigpi3aHHi KpanmoBoi AINSHKN Y
NPUCTPOI ANs pi3aHHs KpaiB nepenbavaeTbcs Temnepatypa B gianasoHi 40 °C < T1 < 60 °C, 30kpema
45°C < T1 £ 50 °C i nepeBaxHo T1=47 °C + 2 K. lNpwn Takin TemnepaTypi HanisabpukaT, no cyTi,
3HAXOAUTLCA Ha BEPXHiN MexXi onTUManbHOro TemnepaTypHOro fiana3oHy nig 4ac Bigpi3aHHSA
KpanoBOI AiNsiHKA, NPy LUbOMY TemnepaTypa MoXxe OyTM HWXK4YOH 3a BEPXHI0O MEXY OMTUMAaNbHOro
TemnepaTypHOro Aiana3oHy Ha 3anac MiLHOCTI, WO BU3HAYaeETbLCA He3HauYHO BenuyuHow K. Y ubomy
BUNagKy cepedHs Temnepartypa Ti1 HaniBpabpukaTy € NpuHaiMHi JOCTaTHLO BMCOKOM, W06, HaBITb
SKLWO BiAOKPEMITIOBANbHUIA MPUCTPIA 3HAXOOMTbLCS Ha 3HaYHIA BigCTaHi Big MPUCTPOLD ANS pi3aHHs
KpaiB, cepegHs Temnepatypa T2 HeckiH4eHHoro 6a3oBoro nNpodinto Mig vac pisaHHs BiJOKPEMIEHNX
NnnacTUH TakKOX BCE LUe 3HaxoAunaca B ONTUManbHOMY Adiana3oHi TemnepaTyp. BubpaHa cepepgHs
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Temnepatypa Ti1 HaniBpabpukaTy 0COOMMBO MpPUMHATHA ANS  eKCTPyAoBaHOro TepmomnnacTty,
Hanpuknag noninponineny (PP)(MMM), a Takox romo-, cnis- abo tepnonimepis PP (M), nonietuneHy
(PE) (IME), TepmonnacTuyHMX enactoMepiB, Takmx sK TepmonnactudHi nonionedidn (TPO)(TMO),
TepmonnactuyHi ctuponu (TPS) (TTC), TepmonnactuyHun noniypetad (TPU) (TT1Y), TepmonnacTuyHi
BynkaHiszatu (TPV) (TMNB) abo tepmonnactuyHi kononiedipn (TPC) (TTK). Y 3Bu4anHui cnocib Bci
BMLLE3a3HAYEHi TepMonnacTu TakoX MOXYTb MICTUTM HanoBHIOBaui, Taki sK kpewga, Lapysari
cunikatn abo kam'aHe GopowHo. [na Toro, wob aganTysaTy (hi3nKO-XiMiYHI BMAcTMBOCTI NnacTmac,
Moxe OyTu nepegbayeHo, Wob nnacTtmacu Bkroyanu B cebe poaatkoBi JoOaBkM, LLO 3MIHIOKTb
BiQNOBIOHI BNacTMBOCTI NracTtMack, Taki sik nnactudikatopu, Y®P-ctabinizatopy, aHTUOKCMAAHTH,
BOrHe3axmcHi 3acobu, aHTUCTaTMKKN, MoaudikaTopy yaapHoi MiLHOCTI Ta/abo GapBHUKM.

3rigHO BUHaxody AOns OXONOOKEHHS HEeCKIHYeHHOro Gas3oBOoro npodpifno MK MpUCTPOEM AnA
pi3aHHA KpaiB i BiQOKPEMMOBaNbHNUM MPUCTPOEM OXONOMKEHHS 3abe3neyvyeTbCs  BUKIHOYHO
KOHBEKL|iEI0, 30KpeMa BUKITIOHYHO NMPUPOLHOI0 KOHBEKLUIE. Y Takui cnocib 3aolamxXyoTb Ta YHMKaThb
BUTPAT Ha akTVBHE OXOMNOOXEHHS, 30Kpema, 3a JOMOMOro A04AaTKOBOro xonogoareHty. Mpu usomy
MOXHa@ YHWKHYTW BHYTPIWHIX HanpyXeHb, BWUKIMKAHUX HaAMIPHUM  OXONOAXeHHaM. OTxe,
OXOnoaKyBanbHWUIN TENNOBUIA NOTIK, LLO 3abe3neyvyeTbca B 06nacTi Mk NPUCTPOEM ANS pi3aHHs Kpais
i BiZOKpeMnoBanbHUM MPUCTPOEM, MOXHA CBIOMO MNIATPUMYBaATU Ha BiQHOCHO HWU3LKOMY PIBHi, TaK
Wob pisHMUA TeMnepaTyp MK TeMnepaTyporo Nig Yac pisaHHS KpanoBux AiNAHOK i TemnepaTypoto nig
Yyac pi3aHHs BiJOKPEMIEHUX NnacTvH morna 6yTn AocuTb Manoko npu BMBOpPI CBIAOMO BCTAHOBMEHOI
BEJSIMKOI NPOCTOPOBOI BiACTaHI MiXX NPUCTPOEM AN pi3aHHs KpaiB i BiAOKpeMoBaNbHUM NPUCTPOEM.
B mipy HeobxigHOCTi, 4O HeckiHYeHHOro 6asoBoro Npodinto MoXHa HaBiTb CBiAOMO MiABOAUTM TEMIIO,
Hanpuknag, 3a 4oNoMOrol BUNPOMIHIOBarnbHUX 0birpiBadvis, Wwob 3abe3neunTn HaukpaLwmi MOXITMBUIA
pes3ynbTaT pi3aHHs 9K Y NPUCTPOI ANs pidaHHA KpaiB, Tak i y BigoKkpeMnioBasibHOMY MPUCTPOI, KOnu
BiJCTaHb MiX BiAOKpeMIOBaNbHNUM NPUCTPOEM Ta NPUCTPOEM ANS pi3aHHsA KpaiB € skomora BinbLuoto.

Ocob6nmBo nepeBaxHO, KONW MPUCTPIN AN pidaHHA KpaiB 3abe3nedye Ge3CTpyXKKOBE 3pi3aHHSs
KpamnoBoi AinsHkM 3 HaniBabpukaTy, 30kpema, 3a JOMOMOro iIHCTPYMEHTY ANs pPi3aHHs, BUKOHAHOIO
y BUrnsi pixkydoro ponuka. MNpu ubomy Tpeba MaTtun Ha yBasi, Wo HaniBdabpukaT € NOPIBHAHO M'SKUM
i INacTM4YHMM B ONTUMarbHOMY TemnepaTypHOMY AianasoHi, Tak Lo pi3aHHS KPaiB 3 HU3bKUM PiBHEM
3HOCY MOXe OyTu nerko BUKOHAHO GEe3CTPYKKOBMM pidaHHAM (MeTogoM 3cyBy). 3aBOsku npouecy
Be3CTPYKKOBOIO pi3aHHs, Y NPUCTPOI AN pPi3aHHS KpaiB MOXHA YHUKHYTU MOSIBM BiApi3aHOT CTPYXKHU,
faKa MoXe 3abpyoHMTU NPUCTPIN ONs pi3aHHA KpaiB i noripwuTn noro poboty. Kpim Toro, y Takun
cnocib 3anobiratoTb OCiOaHHIO Ta HanMMaHHIO CTPYXXKM Ha Bce We M'sKiA Ta NIacTUYHIN NOBEpPXHI
HaniBdabpukaTy Ta/abo HeckiH4eHHoro 6aszoBoro npodinto. MNpu LBOMY YHUKAKOTL MOTIPLUEHHS AKOCTI
NoBepXHi HeckiH4eHHOro 6a3oBoro npodinto BigpizaHol cTpyXKot. Kpim Toro, 3HMKae HeoOXigHICTb Y
BiJCMOKTYBaHHI Bigpi3aHoi cTpyxkn. OTxe, 3abe3nevyeTbca eKOHOMIYHWIA | HAgiiHUIA NpoLec pi3aHHS
ANA BigpisaHHA KpanoBmnx OiNsIHOK.

3okpema, BigoKpemnoBanbHUA NPUCTPi 3abesnedvye 6e3CTPyKKOBe Bidpi3aHHA nnacTuHu Big
HeckiHYeHHoro 6a3oBoro Npodinto 3a 4ONOMOroK IHCTPYMEHTY ANS pi3aHHsA, Npy LibOMY, 30Kpema,
IHCTPYMEHT Ans pi3aHHs BiJOKPEMIIOBANbHOMO MNPUCTPOI0 BUKOHAHUW 3 MOXIMBICTIO CMiflbHOrO
nepemiweHHss 3 nepegaTHO  LUBUAKICTIO HECKiHYeHHoro ©GaszoBoro npodinto y  HanpsaMmKy
TpaHCMOpPTYBaHHSI.

Mpu ubomy Tpeba maTy Ha yBasi, WO HeCKiHYEHHU Ga3oBU NPOQiNb € MOPIBHAHO M'AKUM i
nnacTU4HUM B OMTMManbHOMY TemnepaTypHOMY [ianasoHi, Tak Lo npouec pisaHHs BigokpemneHol
NNacTVHU 3 HU3bKUM PiBHEM 3HOCY MOXe OyTW Nnerko BUKOHAHO Oe3CTPYXKOBUM pi3aHHAM MEeTOO0M
3cyBy. [Mpouec 6e3CTPyKKOBOro pi3aHHSA B BiJOKPEMIIOBaNbHOMY MPUCTPOI LO3BOMSE YHUKHYTU
BiiCIKAHHA CTPYXKU, sika MOXe 3abpygHUTK BiJOKpEMIIOBarnbHWUIA NPUCTPIN i NOripwmnTn 1oro poboTy.
Kpim TOro, MOXHa YHUKHYTW MNOTPanmnsHHA CTPYXKM Ha BCe Lle M'AKy Ta NnacTuyHy MnOBEepXHIO
HeckiHYeHHOro 6a3oBoro npodinto Ta/abo NIacTVHM Ta HanNWNaHHA Ha Hei. YHMKAETbCA MOripLUEeHHS
AKOCTi MOBEPXHi MMacTUHW Bigpi3aHo CTPYXKot. Kpim Toro, 3HMKae HeObXigHICTb Yy BiOCMOKTYBaHHI
BiOpi3aHOI CTPYXKKM, WO cnpuse 3abesneyeHH0 peHTabenbHOro Ta HaAiNHOro Mpouecy pis3aHHSs
nnacTvH. 3aBASKU CNiflbHOMY MEPEMILLEHHI0 IHCTPYMEHTY ANS Pi3aHHA B HANPSAMKY TPaHCNOPTYBaHHSA
3 Ti€E X LWBWAKICTIO, WO W HeCKiHYeHHUn 6a3oBMi Npodinb, MOXHA OTpUMaTK Bigpi3aHWn Kpan
HanexXHoi AKOCTI, KOl iHaKwe MoxHa 0yno 6 JOCArT nuLle WSXOM pi3aHHS HEPYXOMOI 3aroToBku. Y
Takui cnocié MOXHa YHUKHYTW CKOLLEHOI MOBEPXHiI MMacTUHW, TaK O OTPUMYIOTbL MMAacTUHY, Ska, Mo
cyTi, Bignosigae gopmi NpsAMOKYTHOro napanenenineia.

3rigHo BuMHaxopy OGaxaHo Wobu 30upanbHWUA KOHTEMHep AN 30MpaHHA KpanoBUX LOiNsHOK,
BiApi3aHUX Yy MpPUCTPOI Ana pisaHHA KpaiB, pO3TallOBaHWMA Y HanpsMKy TPaHCMOPTYBaHHSA MiX
NPUCTPOEM ANt pi3aHHsA KpaiB i BigokpemmoBanbHUM NPUCTPOEM. 3aBOsiKM CBIAOMO 30inbLUEHIN
BiCTaHi MK BigOKpeMmMoBanbHUM MPUCTPOEM | MPUCTPOEM [ANdA pi3aHHA KpaiB Yy HanpsiMKy
TPaHCNOPTYBaHHSA, 30MpanbHUA KOHTEMHEpP MOXHa po3TalloByBaTW Yy 30HI KOHBEepa, TaK Lo
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HasABHICTb 30MpanbHOro KOHTeHepa Moxe OyTn 3abeaneyeHa mamke 6e3 BMMBY Ha iHCTaNsAUinHUN
npocTip. Kparnosi ainsHku, BigpizaHi y cdopmi cMyronogibHOro HeckiH4eHHOro npodinto, Bce Le
MOXYTb OyTn 3'egHaHi 3 HaniBabpukaTom nepen iIHCTPYMEHTOM NS pi3aHHA NPUCTPOI0 ANS pi3aHHA
KpaiB, TaK WO Bigpi3aHi KpanoBi QiNsAHKM MOXyTb OyTM nulle He3HayHO naTepanbHO PO3HECEHi Bif
HeckiHYeHHOro 6a3oBOro npoinkd B HaNPsSMKYy TPaHCMOPTYBaHHA 3a iHCTPYMEHTOM AN pi3aHHA
NPUCTPOIO ANg pizaHHA kpaiB. OTXe, Bigpi3aHi KpaeBsi AINAHKM MOXHa nerko nogaTtn 4o 3évpanbHoro
KOHTEelNHepa, BCTAHOBMEHOro MK NMPUCTPOEM AN pi3aHHs KpaiB i BigoKkpemroBanbHUM NPUCTPOEM,
0e3 Toro, Wob KpanoBi AiNAHKK, Bigpi3aHi y BUrMNsA4i CMyronoAibHOro HeckiH4eHHOro Npodinto, Mornu
HEKOHTPOSIbOBAHO BignaMyBaTUCA. TakMM 4YMHOM, BiApi3aHi KpawmoBi AiNsSHKM MOXHa Nerko
BMBaHTaXyBaTu Ta 30upaTtn y 30upanbHOMy KoHTenHepi. KpawoBi AinsHkW, BigpisaHi y Burnagi
CMYyronofibHoro HeckiH4eHHOro nNpodinto, MOXyTb NoapidHIOBaTNCA Y 36MpanbHOMY KOHTENHepi abo y
neBHMI cnocib 3asganerigb. 3okpema, 30UpanbHUA KOHTEMHEpP MOXe OyTu BiACYHYTUIM BiAHOCHMM
PyXOM MOMEepeYHOo HanpsMKy TPaHCMOPTYBaHHA Ta 3aMiHEHUN 3bupanbHMM KOHTEMHEPOM, SKUIN Bce
LLle 3annLIaeTbCs NOPOXHIM, Tak WO BiApi3aHi KpaeBi AiNsHKN MOXHa 3abupaTtin napTia 3a napTieto.

3rigHo BMHaxoay GaxaHo Lwobu 3bupanbHui KOHTerHep 6yB po3TalloBaHUN Mg HECKIHYEHHUM
6a3oBuM npocpinem y HanpsAMKy CUMNMN TSXIHHSA, MPUYOMY HECKiHYeHHUIA 6a3oBuin npodoinb, 30Kkpema,
nokpmeae 36MpanbHUN KOHTENHEP LWOHaNMeHLLE, 3HaYHOK MIpOoI0, SKLWO AMBUTUCS B HAMPSAMKY CUIK
TSDKIHHSA. Y Takui cnocié MOXHa 3BeCTU A0 MiHiMyMy abo HaBiTb MOBHICTIO YHUKHYTWU naTepanbHOro
BUMWHAHHA 306UpanbHOro KOHTENHepa 3a MeXi nateparnbHOro po3LMpPEHHSI HECKIHYEHHOro 6a30Boro
npodvinto. OTke, MOXHa MiHiMidyBaTM noTpeby B iHCTansauinHomy npocTopi. Kpim Toro, mMoxHa
YCMilWHO CMpOEKTYBaTN 30MparnbHUn KOHTEMHEp, BIOKPUTMIA 3BEpXy, Tak Wo0 BidyanbHWUA ornsg
[O3BOMSB NErko BU3HAYUTU, YU CIig 3aMIHATW HAMNOBHEHWUA 30MpanbHUA KOHTEMHEP MOPOXHIM.
KOMMOHEHTHI YacTMHM TPaHCMOPTHOIO MPUCTPOID, PO3TALLOBaAHOrO Hag 30UpanbHUM KOHTEWHEPOM,
30Kpema ponuku, Ta/abo maTepian HeckiH4eHHOro ©0a30BOro MNpoqinto MOXYTb 3aKpuMBaTu OTBIp
30UpanbHOro KOHTEMHepa, SKWW BIOKPUTMI Yy BEPXHIA YacTWHI, i 3aTpuMmyBaTW 3ramaHi 4YacTuHU
Bigpi3aHOI KpanoBoi AiNsHKK, WO BiACKAKYOTb Bif, BHYTPILUHLOI CTOPOHM 36MpanbHOro KOHTerHepa.

3okpema, 36upanbHUA KOHTEWHEP OCHAaLEeHO 3BOPOTHMM KOHBEEPOM Afs NepeMilleHHst BMICTY
36UpanbHOro KOHTENHepa B KOHTEMHep AN BTOPWMHHOI nepepobkun, 3a AONOMOrOI0 SIKOro, 30Kpema,
KOHTEVHep Ans BTOPWHHOI Nepepobkn Ans  LWOoHaWMeHLe YacTKkoBoro Ta/abo TumyacoBoOro
3aBaHTaXeHHs1 ekcTpydepa Ans BupobHuuTBa HaniBabpukaTy 3 npodykra, WO HaAXOAuTb 3
KOHTEelHepa Ansi BTOPUHHOI Nepepobkn, Moxe OyTu 3'eQHaHUN 3 eKCTpyaepoM. 3BOPOTHUIA KOHBEEP
MOXe, Hanpuknag, BMBaHTa)XyBaTW YaCTUHU KpaMoOBMX AiNSHOK, 3ibpaHi y 30MpanbHOMY KOHTEMHepI,
3a [0OMNOMOroK FBUHTOBOrO NpuBoAdy Ta/abo 3a AOMOMOro MHEBMAaTUYHO CTBOPHOBAHOIO TUCKY abo
BakyyMy. 30Kkpema, Bigpi3aHi KpanoBi AiNsHKM MOXyTb OyTWM MOBHICTIO nepepobrieHi Ta MOBTOPHO
BMKOPUCTaHI Ans BUPOOHMUTBa HaniBpabpukaTy. YacTuHu BigpisaHux KpaiB, 3i0paHi B KOHTENHepI
ANst BTOPMHHOI Nepepodkun, MOXYTb Make i4eHTUYHO BignoBigaTu cknagy He nepepobneHoro, To6To
NepBMHHOrO NPOAYKTa, TaK LWO B PO3MNiaBfeHoOMy CTaHi BOHW, NO CyTi, He BiOpi3HATLCH Big He
nepepobrneHoro NepBMHHOTO MPOAYKTA i MOXyTb Aobpe 3MilyBaTucs 3 OCTaHHiM. 3a AOMOMOrot
3BOPOTHOINO KOHBEEpPA MOXHa 34iNcHIoBaTW, no cyTi, ©Oe3nepepBHe BMBaHTaXeHHs Ta/abo
AOMilLyBaHHSA YaCTUH BiApi3aHuX KpaiB 4O NpoayKTa Ans ekcTpyaepa.

3rigHo BuHaxogy 6axaHo wWobu npuHarWMHI OAMH ApPOBUNBHUIA MNPUCTPIN ANS NoApiIGHEHHS
KpanoBoi AiNsHKK, Bifpi3aHOi AK HECKIHYEHHWUI CMyronodibHui npodinb, nepegdbavyeHo y HanpsaMKy
TpaHCMnopTyBaHHA MDK MPUCTPOEM AN pi3aHHA KpaiB i BiOKpeMmItoBanbHUM NPUCTPOEM, MPUYOMY
APOOUNBHUI NPUCTPIA BUKOHAHO 3 MOXIMBICTIO MoAadi NoApibHEeHWX YacTWMH KpaiB, OTPUMAaHUX Y
ApobunNbHOMY MPUCTPOI, Bid Bigpi3aHOi KpanoBOi AiNsHKA A0 30MpanbHOro KOHTEWHepa, Mpu4omy,
30Kpema, OpoOunbHUIA NPUCTPI nepeadayeHo B HanNpsiMKy TPaHCMOPTYBaHHSI MK MPUCTPOEM A4S
pisaHHA KkpaiB i 3bupanbHMM KOHTelHepoM. 3aBasdkM BuOpaHin  Ginbwii  BigCTaHi Mk
BiJOKpEMIIOBanbHMM NPUCTPOEM i MPUCTPOEM AN pi3aHHA KpaiB, 4POOVMbHUI NPUCTPIA MOoxe ByTn
po3tawoBaHui 6e3nocepedHbO 6insg BiOOKPEMIIOBANBHONO MPUCTPOI0 6€3 3HaAYHOro MiaBULLEHHS
BMMOT 40 iHCTansauinHoOro Nnpoctopy BMpobHuYoi niHii. Kpanosa gindHka, BigpidaHa sik cMyronogioHun
HecKiHYeHHuI npodpine, moxe ByTn nogpibHeHa B HaMPSMKY TPaAHCMOPTYBAHHA NiCNsi NPUCTPOIO ANd
pi3aHHA KpaiB ApOOMITBHOrO MPUCTPOID, HaNpuknag, pi3anbHOro MnuHa 3 06epTOBUM POTOPHUM
HOXeM §K IHCTPYMEHTOM AN NoAPiOHEHHS Ha YaCTMHU Make OQHAKOBOIO PO3Mipy.

3rigHo BuHaxogy OaxaHo wWobwu 6yno nepegbaveHo nepwmin APOOUNBHUIA NPUCTPIA  Ans
noAapibHeHHs1 NepLloi KpanoBOi AiNsiHKM, BigpisaHOi Ha nepllomy Kpai HaniscpabpukaTy, i gpyrun
ApPOBUNbHUIA NPUCTPI ANa nodpibHeHHs Apyroi KpanoBoi AiNsHKW, BigpisaHoi Ha Apyromy Kkpai
HaniBpabpukaTy, WO BiABEPHEHO Bif NEpLUOro Kparo, Npu LbOMY SK NepLinid 4poOUnbHUA NPUCTPIN,
Tak i ApyrMn apobunbHMI NPUCTPIN pO3TaLllOBaHi B HAMPSAMKY TPAHCMOPTYBaHHS MiXK NPUCTPOEM AN
pi3aHHs KpaiB Ta 30MpanbHMM KOHTEMHEPOM, MPUYOMY SIK MEPLUMIA APOOUIbHUIA NPUCTPIN, Tak | ApYrun
ApOOUNBHUI NPUCTPI 06maBa NepemilLyloTb YaCTMHU KpaiB, OTPUMaHi y BignoBigHOMY ApobunsHomy
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NPUCTPOI, A0 OLHOrO W TOro X 30MpanbHOro KoHTerHepa. MNepwnin ApoOUIbHUI NPUCTPRI | apyrun
ApobunbHMI NPUCTPI MOXYTb OyTWM po3TalwoBaHi B 6Ge3nocepeaHin GnM3bKOCTI Big Micud, ge
BignNoBigHa KpalnoBa fAinsHKa Bigpi3aeTbCA y MPUCTPOI ANg pi3aHHA KpaiB. Takum YMHOM, MOXHa
YHUKHYTU HaAMIpHOro BUIMHY Bigpi3aHOi KpamoBOi AiNsHKM y popmi cMyronofibHoro HeckiH4eHHOro
npocointo Ta/abo HagMipHUX BUMOr A0 iHCTanNsLIMHOrO MPOCTOPY Y HanpsMKy TPaHCMOPTYBaHHS.
BigpizaHa kpanoBa gingHka Moxe nogaBaTtvcs 40 BiANOBIAHOrO ApobUnbLHOro npucTpolo 6e3 pusmky
BignamyBaHHA. Kparosi AinsgHkw, noapibHeHi y nepwomMy ApobunbHOMY MNpUCTPOi Ta y Apyromy
ApobunbHOMY NPUCTPOI, MOXYTb ByTK 3ibpaHi B 3aranbHOMY 36upanbHOMY KOHTEWHEPI, SKUA MOoXe
OyTn BCTaHOBMEHWUN i3 3aoaKeHHAM MPOMIKHOrO MPOCTOPY MK MepLuum i ApyruM ApoOunbHUM
NPUCTPOEM MOMEPEYHO HanpsMKy TPaHCMNopTyBaHHA. Y LUbOMY BUMNAAKY MOXMMBE pO3TallyBaHHS
30MpanbHOro KoHTerHepa i ApOoOMNbHUX NPUCTPOIB Yy 3aranbHill cekuii TpaHCNOpPTYyBaHHS, Tak LWob
Npv ropn3oHTanbHOMY HanpsMKy Ornsgy, NonepeyHoMy A0 HanpsMKy TPaHCMOPTYBaHHS, 30MpanbHui
KOHTeWHep i ApoburbHi NPUCTPOI MOrMM nepekpvBat oguH ofgHoro. OgHak TakoX MOXNMBO, LWo6
30upanbHUA KOHTENHep OyB pO3TALIOBaHUA 3i 3MILLEHHAM BIAHOCHO APOBUNbBHMX MNPUCTPOIB Y
HanpsiMKy TPaHCMOPTYBaHHA, Ans 3abesnevyeHHs MOXNUBOCTI 3pYYHOI 3amiHM 30mpanbHoro
KOHTEMHepa LWNAXOM BiAHOCHOrO MepeMillleHHs1 NOBHOro Ta MOPOXHbOro 36MpanbHUX KOHTENHEpPIB
nonepeyHo HanpsMKy TPaHCMOPTYBaHHS, 30KpeMa, sKWO HeobxigHa Ans uiei MeTu BiACTaHb Mix
BiJOKpemnioBarnbHMM NPUCTPOEM i NPUCTPOEM ANs pi3aHHs KpaiB BCe e 3abe3neyye nepeabadeHy
pisHuuto Temnepatyp Ti-Te.

3okpeMa, LWoHaMeHLWwe oauH ApOOWNbHUIA NPUCTPIA PO3TalloBaHO Mif HECKiHYEeHHMM 0a30BUM
npodinemM y HanpsiMKy CUNM TSDKIHHS, MpUM LUbOMY, 30KpeMa, Lel HeckiHdeHHMIn 6a3oBuin npodinb
nepekpuBae NpUHaMHi oguMH ApOOUITbHUA NPUCTPIN LWOHAMMEHLLIE 3HAaYHOK MIPOHD, SIKLLO ANBUTUCS B
HaMpsAMKY CUMW TSKIHHA. Takum YMHOM, natepanbHe BUMUHAHHA APOOUIBHOIO MPUCTPOID 3a MEXi
narepanbHOro po3LWMPEHHST HECKIHYEHHOro 6a3oBoro npodinto Moxe 36epiratncsa Ha HU3bKOMY PiBHI
abo MOro HaBiTb MOBHICTIO MOXHa YHUKHYTWU. OTXe, BUMOMM 0 iHCTansuinHOro NpocTopy BUPOBHNYOI
NiHiT MOXHa MiHimMi3yBaTK.

Ocob6nmBO nepeBaXHO, SKWO MPUCTPIN ANS pi3aHHS PO3TallOBaHO 3a BiAOKPEeMIoBanbHUM
NPUCTPOEM Y HanpsIMKY TPAHCMOPTYBaHHS 3 METOK pi3aHHs NnacTuHM, 30Kpema 6e3CTpyKKOBMM
METOZOM, Ha OKpeMi naHeni, Hanpuknag, B3OOBX LOHANMEHLLE OAHIET MiHii pidaHHs, WO TArHeTbCA B
HaNpPsAMKy TPaHCMOPTYBaHHA, NPUYOMY BiACTaHb MiXX NPUCTPOEM AMS Pi3aHHS i BiAOKPeMBanbHUM
NPUCTPOEM Y HaMPSAMKY TPaHCMOPTYBaHHSA Mae TakuiA po3mip, Wob Mk cepegHbolo TemnepaTypoto T2
HeckiHYeHHoro ©0as3oBoro npodinto nig 4Yac npouecy BiOOKPEMIEHHS Y BigOKpeMoBarlbHOMY
NPUCTPOI Ta cepedHbO TemnepaTypol Ts MNacTMHU N4 Yac npouecy pisaHHa y nNpucTpoi Ans
pi3aHHA icHyBana pisHUUA Temnepatyp T2-Tsz, a came OK < T2-Ts < K, 3okpema 3K < T2-Ts £ 15K i
nepesaxHo T2-T3=5K = 2K. Ak Hacnigok, pospizaHHa NNacTUHUM Ha naHeni, BiAMOBIAHO Ha Koprycu
naHenew, npusHayeHi Ans BUpobHWLTBA NaHernen, Moxe BigdyBaTUCs B Aiana3oHi Temnepartyp, SKkun
BCE LLle 3HAaXOAUTbCSA B ONTUMAanbHOMY Aiana3oHi TemnepaTyp abo Tpoxu Huxkye 3a Hboro. OcCKinbku
NpUCTPIN Ansa pidaHHA oBpobnsde He HecKiHYeHHWM Npodinb, a BXe HapisaHi nnacTtuHu, 6axaHo
0e3CTPY)KKOBUM METOLOM, XOPOLUOro pe3yrbTaTy pi3aHHsA 3 MOBEPXHAMWU MIIOCKOr0 pPi3aHHA MOXHa
[OCArTM npu BinblWw HW3bKIM TemnepaTypi. 3amicTb 6e3nepepBHOro pi3aHHA MPUCTPIN AN pi3aHHS
MOXe 3abesneyyBaTv NOpLUiiHE pi3aHHSA 3a OOMOMOrOK LLOHAMMEHLIE OAHOro HoXa, NMpu LbOoMY,
3aBAsKM OiNbLU HM3bKIN TeMnepaTypi, MOXHa NTerko NPUTUCKYBaTU NaHeni, Wo NignaraTb pi3aHHIo, 3a
AOMOMOrOK  LWOHAMMEHLLE OAHOrO MPUTUCKHOrO TpuMMaya, He nobowYnCh  XBUNENOAibHOI
Aedopmadii nnacTuHU Ta naHenemn, Wwo Biapi3aTbCs. TakumM YMHOM, Nnpouec pisaHHS y NPUCTPOT Ansg
pi3aHHs MOXe 34INCHIOBATMUCS 3 BUCOKOIO TOYHICTIO Ta rapHO0 SIKICTHO pi3aHHs.

BigokpemneHi nnactnHu Ta/abo naHeni MoXHa yknagaTtu B NakyBanbHWUA NPUCTPINA Y HANpAMKY 0
KiHLUS KOHBeepa, nepeBaxHO Ha MigaoHi. CknageHri nnactuHy Ta/abo naHeni MoXHa, 30Kkpema, nicns
OXOSIOPKEHHST [0 TemnepaTypy HaBKOMMWLIHBOIO cepefoBulia, niggaBatv nopanbluin, 30Kpema
MexaHivHii 0b6pobui, Hanpuknag, wob yTBoOpuTM BMUCTYN LUNYHTA, Na3 WnyHTa, ikCyro4min raqyok abo
NPY>XHUI enemMeHT Ha BOKOBUX NOBEPXHSX, WO 3'€AHYIOTb BEPXHIO CTOPOHY 3 HUXKHBOK CTOPOHOL0.

3okpeMa, koHBeep 3abesnevye nepepaTtHy wBMAKICTb vi 4,5 M/xB < vi < 21,0 M/xB, 30kpema
5,0 m/xB < v1 < 8,0 m/xB i nepeBaxHo vi=5,5 m/xB + 0,5 m/xB abo vi=7,5 m/xB + 0,5 m/xB. Taka
nepegatHa WBKUAKICTb 3abe3neyye BUCOKY NPOAYKTUBHICTb 6e3 HebaxaHnX BHYTPILLHIX HaNpyXeHb y
HaniBabpukati. KpiMm Toro, HaBiTb SIKLLIO BiACTaHb MiX BiAOKpeMMoBaNbHUM NPUCTPOEM i NPUCTPOEM
ONs pi3aHHs KpaiB CBIiAOMO BMOpaHO OinblUOK, HiX Le abcontoTHO HeobXxigHO, Taka nepenaTHa
LWBMAKICTb TPAHCMOPTYBaHHA [0O3BONSAE 9K NPUCTPOIO ANs pidaHHS KpaiB, Tak i BigoKpeMnioBansHOMy
NPUCTPOI0 BUKOHYBATM NPOLEC Pi3aHHA B ONTUMAanbHOMY fiana3oHi Temneparyp.

Ha popatok abo anbTepHaTUBHO, NepefaTHa LWBUAKICTb Vi BCTAHOBMIOETLCA TAKMM YMHOM, LUO
neBHa, 30KpeMa, MO CyTi, MOCTiNHA NPOAYKTUBHICTb ekcTpyaepa, Hanpuknag 6000 «kr/rog. abo
8500 kr/rog., pocsAraeTbCst ANg nonepeHb0 BU3HAYEHO! TOBLUMHM Ta LUMPUHN OCHOBHOI MIACTUHU TUX
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NnacTuH, siki MaloTb 6yTu BUroToBneHi. OTxe, NnepegaTHa WBMAKICTb V1 MOXe OyTu agantoBaHa Ao
MaKkcMMarnbHOT NPONYCKHOI 30aTHOCTI ekcTpyaepa, Ky ekcTpyaep mMoxe 3abesneunTu, 3aBAsiku YoMy
[OCAraeTbCsi 0cobnMBO BUCOKA MPOOYKTUBHICTb. Takum YMHOM, nepedaTtHa WBUAKICTb Vi MOXxe ByTn
BM3HaAYeHa AK (PyHKUIA TOBLUMHM d NNAcTUHW B HaMNPSAMKY TOBLUMHKM, WMPpUHU b 6a30BOI NnactuHu i
MaKkcMMarnbHOT NPOAYKTUBHOCTI eKCTPpYAepa gm, max, BiANOBIAHO A0 3aCTOCYBaHHS PIBHOCTI

Vlzf(d, b, qm, max).

Omxe, ana MakcMmanbsHoI BiacTaHi Dmax MiX BigoKpemnioBansHUM NPUCTPOEM i MPUCTPOEM ANS
pi3aHHA MOXHa OTpMMaTK PIBHAHHS

Dmax=f(Tmin, Tmax, @, Tu, d, b, 4 m, max). ¥ UbOMY BMNagKy MakcMmarnbHa BiacTaHb Dmax 3anexuTb
nuwe Big po6oTn (NPOAYKTUBHOCTI) eKCTpyAepa, BNacTMBOCTEN MaTtepiany, BignosigHoO o6paHoro ans
nnacTuH, Ta BigNoBigHO oGpaHoi reomeTpii NnacTuH. Lle aae MOXnuMBICTb NepeBipuTn BIigNOBIOHY
NPUUHATHY BigcTaHb D M BigokpemmnoBanbHUM MPUCTPOEM i NPUCTPOEM ANs pidaHHA KpaiB Ans
NEBHOI KiNbKOCTi TOBapHUX BapiaHTiB MMAaCTWH, SKi MaloTb OYTM BUrOTOBIEHI BXe Mifg Yac NniaHyBaHHS
Ta NPOEKTYBAHHSA BUPOBHMYOT NiHil.

3rigHo BrvHaxody nepenbavaeTbCs, WO KOHBEEP PO3BMBAE CTUCKAKYy Cuny, CNpsIMOBaHy B
HanNpsIMKy TPaHCMOPTYBaHHA Yy NOYaTKOBIN 30HI HaniBabpukaTy, SKMA 3BEpPHEHO OO0 ekcTpyaepa i
3HaxXo4WTbCH, 30KpemMa, B OCHOBHOMY B MacTONOAiOHOMY CTaHi, i TAroBe 3yCunns, CnpsiMoBaHe Yy
HaNpPsAMKy TPaHCMOPTYBaHHSA Ha KiHUEeBY 06racTb HeckiH4eHHoro 6a3oBoro Npoginto, 3BepHEHOro Ao
BiJOKpPEMIIOBarbHOro NPUCTPOIO Ta MPUCYTHBLOIO, 30KpeMa, (PakTMYHO y TBEpAOMY CTaHi, Mpu LbOMY
NpuUKNageHi cTMckaroui cunm Ta TAroBi 3ycunns nepeadavaroTbCs TakMMU, WO NPUHANMHI BinbLUicTb
BMMNBY CTUCHEHHSA Ta PO3TAryBaHHS, CPUYMHEHUX TENMOBUM PO3LUMPEHHAM Mg Yac OXONOMKEHHS
HaniBpabpukaTy, komneHcyeTbcs. py UbOMY, 30KpeMa, nepedaTHa LWBWAKICTb Y3[4OBX HanpsaMKy
TpaHCNOPTYyBaHHSA MOXe OyTu fnokanbHO aganTtoBaHa TakMM YMHOM, Wwob MoxHa Oyrno KoMneHcyBaTu
BMMAMB TENSOBOrO PO3LUMPEHHS YHACMNIAOK OXOMNOMKEHHA B3[AOBX HaMNpsAMKy TpaHCNopTyBaHHA Ta
ycagky HanisabpukaTy B HanpsaMKy TpaHCNopTyBaHHSA. Cuna CTUCHEHHS, WO i€ Ha M'SKMn KiHeub
HaniBabpukaTy, Moxe ByTn CTBOpEHa, 30Kpema, HaCTyMHUM eKCTPyAOoBaHVM MaTepianom, Todi sk
TArOBI 3yCUMMs Ha BXe OOCTaTHbO 3aTBepainux AindgHkax HanispabpukaTy MOXyTb ByTW CTBOpEHI
aKTUMBHO Ait0YMM TPaHCMOPTYHOUYUM €MEMEHTOM TPaHCMOPTHOro MpuUcTporo. OTXKe, MOXHA YHUKHYTU
HebaxaHnx BHYTPIWHIX HanpyxeHb y HaniBdabpukati i, A9k pesynbraTt, HebaxaHoi gedopmaldii,
Hanpuknag, yTBOPeHHS XBUNSACTOCTI HaniBabpukary.

[ani BMHaxig NOSICHEHO Ha NpuKnagi 34iINCHEHHS 3 MOCUMMAHHSAM Ha CYNpPOBIOHI KPEeCneHHs Ha
OCHOBI Kpallmx nNpuknagiB 30iNCHEHHA, e KOXHa 3 HaBedeHUX HMXYe O3HaK MOXe NpencTaBnsaTu
acnekT BMHaxo[y K OKpeMo, Tak i B kombiHauii. Ha mantoHkax:

Ha ®ir. 1 nokazaHo NpUHLMMNOBE CXeEMAaTUYHE 300paXXeHHs1 BAPOOHWYOI MiHiT; i

Ha ®ir. 2 nokasaHo cxemaTuyHe 300paxeHHs BuAy 3Bepxy HaniBabpukaTy, BUrOTOBIIEHOIO
BUPOOHMYOI0 NiHieto Ha Pir. 1.

Bupo6Huua niHia 10, nokasaHa Ha ®ir. 1, MicTuTb 36mpanbHun kKoHTeNHep 12 ansa 36epiraHHA Ta
KOHTenHep 14 onsa BTOPMHHOI nepepobku, 3 skux ekctpyaep 16 moxe ByTtn 3abesneyeHnit BUXiGHUM
MaTepianoM, Mpu3HayeHMM AN eKcTpyayBaHHA. EkcTpygep 16 moxe nogasatv MpOAYKT 4depes
LUMPOKOLLINBbOBY €KCTPY3iiHy ronoBky B KkanmaHgp 18, Tak WO nicns kKamaHgpa OTpuMYIoTb
HaniBdabpukaTt y OpMi HECKIHYEHHOro MMacTMHYacToro npodpinto, SKUA MOXe TpaHcnopTyBaTUCH
KOHBEEPOM 22 Yy HanpsiMKy TpaHCrnopTyBaHHS 3 MEBHOKW nepefaTtHow LwwBuakictio. MNpu ubomy
HaniBpabpukat 20 Moxe oxonokKyBaTuUCA nig 4Yac TpPaHCMOPTYBaHHS, 30KpeMa, 3a paxyHoK
NPUMPOOHOI KOHBEKLUii, MNpuyOMy, JOoKanbHa MepefaTHa LWBUAOKICTE KOHBeepa 22 moxe OyTu
afjanTtoBaHa TakMM YMHOM, Lo edeKTU TENOBOIO PO3LUMPEHHST MOXYTb OYTU KOMMEHCOBAHI yCaaKo
MaTepiany HaniBcpabpukaTy. HaniscpabpukaT moxe 6yt nogaHuii 3 KOHBeepa 22 Ha NpUCTpIn 24 ans
pisaHHsA KpaiB, SKUA NpU cepefHin TemnepaTypi T: HaniBdabpukaty 20, 30kpema, 3a [OMNOMOro
lwapowkn 26, Bigpizae Kpamosi cMmyr 28 TakK, WO HeckiHYeHHun 6asoBun npodine 30 3
BUNPSMIAEHUMMN BiYHUMW KpasiMy Ta MEBHOK LUMPUHOK 6a30BOi MIacTUHW, MONEPEeYHO0 A0 HanpsiMKy
TPaHCMOPTYBaHHS, 3anuLIaEeTbCad Ha KoHBeepi 22. HeckiHvyeHHun ©GasosBun npodinb 30 notim
noJaeTbCA Ha BifOKpeMoBarnbHUA NPUCTPi 32, AKUA Npu cepeHin TemnepaTtypi T2 HECKIHYEeHHOro
©asoBoro npoginto 30 Bigpi3ae BigokpemreHi nnactnHu 36, 3okpema, 3a L4ONMOMOrOK TfbAOTUHHOTO
HOXa 34, Wo ogHOYaCcHO nepeMillyeTbCa y HanpsiMKy TpaHcrnopTyBaHHA. CepeaHa Temnepatypa Ti
HaniBpabpukaty 20 y npucTpoi 24 ans pisaHHst kpaiB i cepefHs TemnepaTypa T2 HECKiIHYEHHOro
6asoBoro npoginto 30 y posainoBanbHOMY NpUCTPOi 32 3HAXoQATbCA Yy MeXax BiAHOCHO BY3bKOrO
ONTMMarbHOro TEMMepaTypHOro Adiana3oHy, Npu skoMy matepian Hanisgabpukaty 20 i HeCKIHYEHHOTO
©6asoBoro npodinto 30 € Bce LWe AocTaTHbO Tennum, Ans Toro wob, 3aBAsiku BCe Lie HasiBHIN
NNacTUYHOCTI, MeXaHi4YHUIM onip NPOHUKHEHHIO IHCTPYMEHTY ANS pi3aHHS 3anuliaBcs HU3bKUM, ane BiH
BXe € OOCUMTb TBepauMm, Wob martepian He npunvnaeB [0 iHCTPYMEHTY ANnsa pisaHHA abo 3aHagTo
CUNbHO He aedopMyBaBcs Nif HaNPYXXeHHAM 3CYBY, siKe BUHMKAE Nif Yac npoLecy pisaHHs.
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dakTnyHa WMprHa oNTUMAanbHOro TeMNepaTypHoOro Aiana3oHy BMKOPUCTOBYETLCS B Tii Mipi, npu
AKin BiactaHe D MiX BigokpemmntoBansHUM NpUCTpPoeM 34 i NpUCTpPoeEM 24 Ans pisaHHs KpaiB CBiAOMO
BNBMpaeTbCs Takoto, Lob BoHa Gyna 6inbLioko, HXX HEOBXiAHMI MiHIMYM, Npu LboMy BiacTaHb D €
OOCTaTHBO Maro, LWob 3anobirth HagMipHOMY OXOMNOAKEHHIO HeckiHdeHHoro 6asosoro npodinto 30
NPUPOAHOIO KOHBeKLUiet. Lle pobute MoxXnmMBum nopady Kpanosux AiNSHOK 28, dki 6ynu BigpisaHi y
BUrNSA4i CMyronoAibHUX HeCKiHYeHHNX NpodiniB, 4O HANEXHOro NepLUoro 4pobunsHOro npucTpoto 38 i
apyroro apobunsHoro npuctpoto 40, BiANOBIAHO, B SKUX KPaNoBi AiNsHKM 28 MOXYTb OyTW noapibHeHI
Ha KparoBi YacTnHM 42 NO CyTi OAHAKOBOro po3Mipy Ta nodaHi B 3aranbHUin 30MpanbHUn KOHTENHEP
44. |3 30upanbHOro KoHTenHepa 44 KpawmoBi 4YacTMHM 42 MOXYTb, Hanpuknag, 3a [AOoMNOMOrow
3BOPOTHOIO KOHBEEpA NogaBaTuUCA Yy KOHTelHep 14 Ans BTOPUHHOI Nepepobku i BUKOPUCTOBYBATUCS
NOBTOPHO. 3aBAsiku CBigoMo GinbLuin BMbpaHin Biactani D, apobunbHi npuctpoi 38, 40 i 30MpanbHui
KOHTelHep 44 MOXyTb OyTW pO3MilleHi y HanpsMKy TpaHCMOPTYBaHHSA MK BigOKPEMIIOBaNbHUM
npuctpoem 32 i NPUCTPOEM 24 NS pi3aHHA KpaiB, 30Kpema, HWKYe TPaHCMOPTHOrO MPUCTPOID 22 i
HeckiHYeHHoro 6a3oBoro npodinto 30, Takum YMHOM, OO 3a0LaanTn iIHCTanNALUIMHUIA NPOCTIp

Ak nokasaHo Ha Pir. 2, HaBiTb iICHYE MOXMMBICTb po3TallyBaHHA ApobunbHUX npucTtpois 38, 40 i
30uMpanbHOro koHTerHepa 44 3Ha4yHOK Mipoto nig HeckiHyeHHuM 6azoBum npodiinem 30. Y uUbOMy
BMNagKy Moxe OyTu BMKOpMCTaHa MEBHa €nacTUYHICTb KPavoBWX LiNSHOK, BigpisaHux y Burnsgi
CMYronogibHNX HeCKiHYeHHMX NPOQINiB NONepevyHO HanpPsMKY TPaHCMOPTYBaHHA. AK anbTepHaTuBa,
apobuneHi npuctpoi 38, 40 Ta/abo 36upanbHU KOHTeWHep 44 MOXYTb naTeparnbHO BMCTYnaTu 3a
MeXi HeckiHYeHHoro 6asoBoro npodinto 30.

®OPMYJIA BUHAXOLOY

1. BupobHuya niHis onsa BUroTOBMEHHS €KCTPYAOBaHMX NnacTuH (36) Ana naHenen, wo npuaHayeHi
ANsi NOKPUTTS MOBEPXHI MPUMILLEHHS, siKa BKMYae B cebe KoHBeep (22) ansg TpaHCMOPTyBaHHS
HaniBdabpukaty (20), BUrOTOBNEHOro y BUIMSAA4I HECKIHYEHHOrO MMacTMHYacToro Npodinto B34OBX
HaNpPsAMKy TpaHCMOPTYBaHHSA i3 3a4aHOK nepeaaTHo LWBUMAKICTIO; MPUCTPIn (24) onsa pisaHHA kpais,
npu3HaYeHun Ans BiApi3aHHs KpanoBoi AinAHku (28) Hanispabpukaty (20), Aka € 6ivyHow [0
HaNPsAMKy TPaHCMOPTYBaHHS, TaK O y HaNnpPsAMKy TPaHCMOPTYBaHHS Nicns NnpucTpoto (24) aons pisaHHA
KpaiB HaniBpabpukaT cpopmMoBaHO y BUMMAA4I NAAcTMHYaACTOr0 HECKiHYEeHHOro 6a3oBoro Mpodinio
(30) i3 3aspganeriob BU3HAYeHOW LUMPMHOK 6a30BOi MMACTUMHM, WO MPOCTAraeTbCA MOMNEpPeYHo [0
HanpsIMKy TPaHCMOPTYBaHHS; i BigOKpemnioBanbHUn nNpucTpini (32) onsa BigpidaHHA BigOKpeMIeHMX
nnactuH (36) Big HeckiHyeHHoro 6a3oBoro npodinto (30) B3QOBX NiHii pi3aHHA, WO NpOXoauTb
nonepeyHo A0 HanpsiMKy TpaHCNopTyBaHHSA, Mpu UboMy BiacTaHb (D) Mix BigokpemroBanbHUM
npucTpoem (32) i npuctpoem (24) ana pisaHHs KpaiB y HanpsiMKy TPaHCMOPTYBaHHSA pO3paxoBaHO
TakMm 4mHOM, LWO6 3abe3neuntn pisHuUto Temnepatyp Ti-T2 MK cepegHbol TemnepaTypol Ti
HaniBdabpukaTty (20), konun kpavoBa AinsHka (28) € BigpizaHol y NpucTpoi (24) ans pisaHHS Kpais, i
cepegHbOl0 TemnepaTypow Tz HeckiHyeHHoro 6asosoro npodinto (30) nig yac npouecy
BiJOKPEMIIEHHS, a came 2 K<T1-T2<15 K.

2. ByupoGHuya ninis 3a n. 1, sika BigpI3HAETbCA TUM, L0 Nif Yac BigpisaHHst KpanoBol OinsHkM (28)
HaniBpabpukaty (20) y npucTpoi Ans pisaHHs kpaiB 3abesnevyeTbCcA cepedgHs Temnepartypa Ti
HaniBdabpukaTty (20), wo ctaHoBuTb 40 °C<T1=60 °C.

3. BupobHuya niHia 3a n. 1 abo 2, ska BiAPI3HAETLCA TUM, LIO OXOMNOMAXEHHHA HECKIHYEHHOro
6asoBoro npoginto (30) mix npuctpoem (32) AN pisaHHA KpaiB i BiZOKPEMIOBANbHUM MPUCTPOEM
(24) 3abe3nevyeTbCs BMKIIOYHO KOHBEKLLIEH.

4. BnpobHuya niHia 3a 6yab-akum 3 nn. 1-3, dka BiApi3HAETbCA TUM, WO NPUCTPIV (24) Ansa pisaHHS
KpaiB 3abes3neyvye 6e3cTpyxkoBe BigpizaHHS kpanoBoi AinsHku (28) Big HaniBdabpukaty (20) 3a
AOMOMOTOK IHCTPYMEHTY ANS Pi3aHHS Y BUMMA4i PiXXy4oro ponuka (26).

5. BupobHuya niHis 3a Oygb-akum 3 nn. 1-4, gka BigpPi3HAETbCA TUM, WO BiJOKPEMIHOBaNbHUM
npuctpin (32) 3abesnevye 6GescTpyxkoBe BigpidaHHsA nnactuHu (36) Big HeckiH4eHHoro 6a3oBoro
npocinto (30) 3a AOMNOMOroK IHCTPYMEHTY ANSA pi3aHHsA y BUMMAAI rinbRoTUHHOIO nesa (34), npuyomy
IHCTPYMEHT [Ans  pi3aHHA  BigOKPeMIoBanbHOro npuctpolo  (32) BUKOHaAHWA 3  MOXMMBICTIO
nepemileHHs y HanpsAMKy TpaHCMOPTYBaHHS 3i LUBMAKICTIO HECKiHYeHHoro 6a3osoro npodinto (30).

6. BMpobGHuya ninis 3a 6ygb-akuM 3 nn. 1-5, aka BiAPIi3HAETbLCA TUM, WO 30UpanbHU KOHTEHep (44)
Ansi 3d0MpaHHA KparoBuKX AinNsHokK (28), BigpisaHWX y NpucCTpoi (24) aAnsi pisaHHs KpaiB, po3TalloBaHWM
Yy HanpsiMKy TpaHCMOPTYBaHHA MK NpUCTpoeM (24) ans pisaHHA KkpaiB i BigOKpeMmoBanbHUM
npucTpoem (32).

7. BupobGHuya niHis 3a n. 6, sika BiAPi3HAETLCA TUM, L0 36UpanbHWIA KOHTENHEp (44) po3TalloBaHMN
nig HeckiHieHHUM ©6asoBuM npodoinem (30) y HaMpPAMKY CUMM TSDKIHHSA, NPUYOMY HECKIHYEHHWUN
©asoBun npogine (30) nepekpmBae 30MpanbHUA KOHTENHEP (44) 3HAYHOK MIPOHD, SIKLLO OUBUTUCS Y
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HaMpPsAMKy CUMW TSOKIHHS.

8. BupoOHuua niHia 3a n. 6 abo 7, sika Bigpi3HAETbCA TUM, WO 30MpanbHUA KoHTelHep (44)
3'eQHaHWI i3 3BOPOTHUM KOHBEEPOM ANSA MepemilleHHss BMICTY 30uMpanbHOro KoHTenHepa (44) B
KOHTelnHep (14) ans BTOPUMHHOI Nepepolbku, Npu LUbOMY KOHTenHep (14) ons BTOPMHHOI nepepobku
3'egHaHuMi 3 ekcTpyaepoMm (16) Ana npuMHaANMHI 4acTKOBOro Ta/abo TMMYacOBOro 3aBaHTaXEHHS
ekcTpyaepa (16) ans sBupobHuuTBa HaniBabpukaty (20) 3 BMxigHOro martepiany, WO HaaxoauTb 3
KOHTelHepa (14) ans BTOPUMHHOI nepepobku.

9. BupobGHu4a niHia 3a Oyab-akum 3 nn. 1-8, ska BIOPI3HAETBCA TUM, WO B HaMpsMKy
TpaHCMopTyBaHHS MiXX NPUCTPOEM [AMs1 pidaHHs KpaiB (24) Ta BigOKpeMoBarbHUM MpUCTpPoeM (32)
BCTAHOBIEHO MPUHaNMHI oanH ApoounbHUA npucTpin (38, 40) ans noapibHEHHsT KpalkoBOi AiNsHKM
(28), BigpizaHoi y BUMSAAI HECKIHYEHHOro Npodointo y opmi CMyru, NpMyomy ApoOUNBbHUIA MPUCTPIN
(38, 40) BuKOHaHUM AN nogadi NoApiOHEeHWX LWMmaTKIB KpanloBWUX 4YacTuH (42), BUPOONEHUMX Yy
apobunbHoMy npucTtpoi (38, 40) 3 kpanoBoi AinsiHkM (28) go 36ipHoOro koHTenHepa (44), npuyomy
apobuneHun npuctpin (38, 40) posTalloBaHUn B HaMNPsIMKY TPaHCMNOPTYBAHHS MK MPUCTPOEM (24)
AN pisaHHs KpaiB Ta 36ipHMM KOHTeHepoM (44).

10. BupoOHuya niHis 3a n. 9, sika BigpisHAETbCA TUM, WO BKOYaE neplmi apobunbHUI NpUCTpIn
(38) ona gpobneHHs nepluoi Kpanosoi AingHKkn (28), BigpisaHOi Ha nepwomy Kpai Hanisabpukaty
(20), i gpyrvn gpobunbHun npucTpin (40) ansa gpobneHHs opyroi kpawmosoi AinsHku (28), BigpisaHoi
Big Apyroro kpato HanisabpukaTy (20), 3BepHEHOro B CTOPOHY Bif MEPLUOro Kpaw, Npu4oMy SK
nepwuin apobuneHuin npuctpin (38), Tak i gpyrvn gpobuneHun npuctpin (40) posTawoBaHi y
HanpsMKy TpaHCMOPTYBaHHA MK NPUCTPOEM (24) ANng pisaHHS KpaiB i 30MpanbHUM KOHTENHEPOM (44),
npv UbOMY K MEPLUMI ApobunbHU NpucTpin (38), Tak i Apyrun apobunsHun npuctpin (40) nogatoTb
KpanoBi yacTuHm (42), oTpumaHi y BignosigHoMy apobunsHomy npuctpoi (38, 40), 4O ogHOro 1 TOro X
30upanbHOro KoHTenHepa (44).

11. Bupo6GHu4a ninis 3a n. 9 abo 10, sika BiAPI3HAETbLCA TUM, WO LLOHAMMeHLWe OaUH OPOBUNbHUIA
npucTpin (38, 40) po3milleHunin nig HeckiH4eHHUM 6asosumM npodinem (30) y HanPsMKy CUNW TSHXKIHHSA,
NprUYOMy HecKiH4eHHMI Baszosun npodinb (30) NnokpuBae NpuHaVMHI oanH ApobunbHUI NpUcTpin (38,
40) WwoHanMeHLLe 3Ha4YHOI MiPOH0, AKLLO ONBUTUCH Y HANPAMKY CUINN TSKIHHS.

12. BupobGHu4a niHia 3a Oygb-skum i3 nn. 1-11, dka BigpisHAeTbCA TuUM, WO nicns
BiJOKpPEMIIOBanbLHOro nNpucTpoto (34) y HanpsiMKy TPaHCMOPTYBAHHA PO3MILLEHUI PidKYYUA NPUCTPIN
Ansi 6e3CTPYKKOBOro po3pidaHHs nnactuHu (36) Ha oKpeMi maHeni B3JOBX MPUHAWMHI OAHIel NiHii
pi3aHHs, WO NPOXOAWUTb Yy HaNPSMKY TPAHCMOPTYBaHHSA, NMPUYOMY BiACTaHb MiXK PiXKYYUM MPUCTPOEM i
BiJOKpeMIioBanbHUM MNPUCTPOEM (34) y HanpsiMKy TpaHCMNopTyBaHHSA Mae Taki po3Mipu, O MK
cepefHbol0 TemnepaTypoto T2 HeckiHYeHHoro 6asoBoro npodinto (30) mig Yac BiJOKPEMIIOBaHHS Y
BiJoKpemMnioBansHOMy NpuUcTpoi (34) Ta cepeaHbO Temnepatypoto T3 nnactuHu (36) nig Yac pisaHHA
Y pbKy4omy NpUCTPOT icHYe pisHUUA Temnepatyp T2-Ts, a came 0 K<T2-T3<20 K.

13. BupobHuya niHia 3a 6yab-sgkum 3 nn. 1-12, sika Bigpi3HAETbCA TUM, WO KOHBeEp (22) 3abe3neuvye
nepegartHy WBKUAKICTb Vi, a came 4,5sv1<21,0 m/xB.

14. BupoGHuya ninia 3a n. 13, ska BiAPI3HAETbLCA TVM, WO KOHBeep (22) 3abesnevye CTUCKaO4y
cuny, CnpsMoOBaHy B HamnpsiMKy TPaHCMNOPTYBaHHA Ha novaTkoBy obnactb HaniBdabpukaty (20), ska
3BepHeHa A0 ekcTpyaepa (16) i nepebyBae, B OCHOBHOMY, B MacTtonoibHoMy cTaHi, i TaroBe 3ycunng,
CMpsIMOBaHe Yy HanpsIMKy TpaHCMOpPTYBaHHSA, Ha noyaTkoBy obnactb HaniBgabpukaty (20), ska
3BepHeHa 40 BigokpemntoBanbHOro npuctpoto (32) i nepebyBae B OCHOBHOMY B TBEPAOMY CTaHi,
NpUYOMYy CWUMU CTUCKaHHSI Ta CUIN PO3TATNYBaHHA PO3pPaxOBaHi TakUM YMHOM, LWOO CTUCHEHHA Ta
PO3TATHEHHS!, CMPUYMHEHI echbekTaMu TENMOBOro pPo3LMPEHHS Nig Yac OXONOMXKEHHS HaniBpabpukaTy
(20), 3HayHO Mipoto By KOMMNEHCOBAHI.
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