KopucHa mopenb HanexuTb [0 ranysi 6yaiBHuuTBa i MOXe GyTM BMKOpMUCTaHa y MPOMUCIIOBOMY Ta
UMBINbHOMY OyAIBHULTBI Ans obnawTyBaHHA NPUMILLEHb sIK 330BHi, Tak i BcepeauHi ANs NiABULLEHHS iX
TENnoi3onaAuinHMX BNacTUBOCTEMN.

3apaudi 3abes3nedyeHHsT BUCOKOrO PiBHSI EHEpProHe3aneXXHoCTi Ta ekororidauii cepefoBuila BMBOAATbL Ha
nepwvn nnaH HaranbHy noTpeby BOOCKOHANEHHS MpoueciB Ta KOHCTPYKUil TenrnosabesneyvyeHHs vy
OyaiBHMUTBI. TOMY BUKOHAHHS pO3po0bOK Ta BTINEHHS Y pearibHUA CEKTOP €KOHOMIKM TEXHIYHUX pilleHb €
aKkTyanbHMM 3aBAaHHsIM cy4vacHocTi ans nigHsatTa BBI1, 3abe3neyeHHs eHeproedeKTMBHOCTI OyaiBenbHUX
TEXHOMOri Ta MaTepianiB Mpu iX BUKOPUCTaHHI y OyaiBHMUTBI cnopyd i OydiBenb SIK XXWUTMOBOro, TakK i
BMPOBHMYOro NpU3HaYeHHs.

AHania cy4acHoro puHKy B acnekTi OyaiBenbHOI eHepreTuku Ta TennosabesneyvyeHHs CBiguuTb Npo
noLIMpeHe BUKOPUCTaHHSA CeHABiY-naHenen, sk edekTnBHoro 3acoby y OyaisHuuTBi. [kepena HaykoBo-
TEXHIYHOI Ta naTeHTHO-acoLuinoBaHoI iHgopmaLii 3acBigvytoTh, O CceHABid-naHens - ue 6yaiBenbHa
KOHCTPYKLIiS, WO 3a3BU4al € TPULLIApPOBOK CTPYKTYPOHD, CKMaAeHOK 3 OBOX 30BHILLHIX NMCTIB XOPCTKOro
mMaTtepiany (NnAuT 3 NOMiBIHINXNOpUAY, MarHe3uTy, AepPeBHO-BONOKHUCTUX MIAMT) Ta wWapy yTennioBaya mix
HUMMW. 3anexHo BiO NPU3HAYEeHHS BUAINAITb NokpiBenbHi Ta CTiHOBI naHeni
(https://uk.wikipedia.org/wiki/Cenggiy-naneni).

Bigomi 6aratowapoBi naHeni, Wo MICTATb OOLINBKKM, 3'€QHAHi KOMMO3ULIMHUM KIE4YuM maTtepianom i3
PO3MILLEHNUM MK HUMK roddpoBaHMM 3aroBHIOBaYeM 3uraaronogioHoi ctpyktypu [nat. PO Ne 2265552, MIK
E04B 1/94]. HeponikoM Takux naHenewm € HM3bka TEPMOCTINKICTb.

Bigoma Takox OyaiBenbHa naHenb, WO MICTUTb LWap eKCTpy4OoBaHOro MiHOMOMICTUMPOSY, apMOBaHOMo
nuwe 3 ABox GrOKIB CKNOTKAaHMHOM, AKa BKpUTA NONIMEPLLEMEHTHUM LUAPOM.

Mo3nTMBHOW BNACTMBICTIO Takoi MNaHeni € il HeBenuka Bara, BONOrO- Ta MAPOHENPOHUKHEHICTb
[http://harviasauna.com.ua/index.php?.productD=2060].

MpoTe, yepes iMOBipHE po3LlapyBaHHA KOHCTPYKLii B NpOLECi ekcnnyaTauii Yepes aito aTMocepHux Ta
@HTPOMOreHHUX YNHHMKIB, Taka NaHenb € HeAOCTaTHbO MEXaHi4YHO MILHOH.

Hanbnwx4ymm aHanorom 6yaiBensHOT NaHeni 3a KOPUCHOK MOAENI0 € KOHCTPYKLUIS naHeni 3 ifEHTUYHOI
Ha3BOK, sika MICTUTb MOYEProBO PO3MilLEHi Wapu noniMepueMeHTy, eKCTpyaoBaHOro MiHOMoMiCTMpony,
apMOBaHOro 3 fULbOBOI CTOPOHU CKIOTKAHWHOW, MPW LbOMY 3 TWUMbHOI CTOPOHW LLap eKCTpygoBaHOro
niHoNoMICTMPONY NPUKINEEHNA 4O OPIEHTOBAHO-CTPYXXKOBOI MNnUTK abo ¢idponiToBOi NNnTK NoniypetTaHoBUM
KrneeMm, Mpu UbOMY CKITOTKaHMHA OropTae TOpLi Ta YacTUHY TUIbHOI CTOPOHWM BCiei ByaiBenbHOT NaHeni, a Mix
KOHTaKTHUMW MOBEPXHAMU LIapy niHononictupony Ta ibponiToBoo NNUTOK BCTAHOBMIEHA apMykoda CiTka
[naT. YKpainn Ha kop. moa. Ne 109721, MINK E04C 2/00, E04 2/24, E04B 1/94, 2016 p.].

CyTTeBMM Hegonikom Takoi OyAiBenbHOI KOHCTPYKLIi € Te, Lo By3nu ii KOHCTPYKLUIi 3'egHaHi KpinunbHUM
eneMeHTOM Yy BUrnsdi knenosux 3'edHaHb, 9KMM MpUTamMaHHa BNacTUBICTb AOCTATHLO LUBUAKOrO CTapiHHSA, 3
BTPATOI KNeYnx BNacTMBOCTEN, a TOMY MiA Ai€l0 30BHIWWHLOrO cepenoBuLLa (pi3ki nepenagmn TemnepaTtypu,
KONMMBAHHA BOMOroCTi, aKTMBI3aLisi COHAYHOTO OMPOMIHIOBAHHA) MILHICTL Ta AOBroBiYHICTb OyAiBenbHOI
nnMTK BTpayaTbes. Hegonikom 6yaiBensHOI naHeni 3a HANBNMX4Ynm aHanorom € Takox ii BUCOKa BapTiCTb
yepes NoTpedy BUKOPUCTAHHA OOPOroBapTiCHOrO €KCTPYAOBAHOMO MiHOMOMICTMPONY Y (bopMi NOTOBLLEHOrO
wapy.

3apadelo, Ha BUpIWEHHSA $KOI CNpsIMOBaHa KOpWUCHaA MoAesNb, € MiABMWEHHA MiILHICHMX Ta
Tennoi3onAuiMHUX XapakTepucTuK OyaiBenbHOI NaHeni, il JOBroBiYHICTb NPU 3HUKEHHI BApTOCTI.

MocTaBneHa 3agada BUPILLYETLCA TAKUM YMHOM.

Y OGygiBenbHii naHeni, WO MICTUTb MOYEProBO PO3MIilLEHi Wapy 3 NoniMepLeMeHTY, eKCTPYAOBaHOro
niHononictupony, a Takox pibponiToBy NANTY, NPUYOMY MDK KOHTAKTHUMW MNOBEPXHAMW  LUapy
E€KCTPYAOBAHOro MiHOMOMICTUPONy Ta iGpPOoNiTOBOK NNNTOK BCTAHOBMIEHA apMylova CiTka Ta KpinuIbHWUIA
€efeMeHT, a TopueBi nNoBepxHi ibpoMiTOBOI NIIMTU Ta LWapy EKCTPYAOBAHOrO MiHOMOMICTUPOIY OXOMSEHi
CKIMOTKaHWMHOIO, 3riAHO 3 KOPUCHOI MoAennio, nif wapomM noniMepueMeHTy Ppo3MilleHO nNpoLlapok 3
¢onbroBaHoOro 3 OA4Hi€i CTOPOHU NonieTuneHTepedTanary.

3rigHO 3 KOPUCHOK MOZENII0, KPINUIbHUI €MNEMEHT BUKOHAHUA Yy BUMMSAAI OCHALLEHOro apamigHumu
BOTOKHaMM LUHYpa, NPOCYHYTOro y NonepegHb0 BUrOTOBMEHI y hibponiToBi nnuTi Ta wapi niHononictupony
CMiBBICHI HacCKpi3Hi OTBOpW, a TPaEKTOpiA pO3TallyBaHHSA LUHypa BUKOHAHa $SIK CYKYMHICTb BepTUKanbHUX
OTBOPIB y TOBLUMHAxX (piGPONITOBOI NNMTU Ta LWapi eKCTPy40BaHOro MiHOMOMICTUPONY Ta Ha iX NPOTUNEXHMX
NOBEPXHAX Y BUrNAAI MeaHApoBUX abo 3uraaronofibHmx mniHin.

3rigHO 3 KOPUCHOK MOAENIIIO, KPINUMABHUI enNeMeHT BUKOHaHUN Y BUrMSAi CMYr i3 ciTYacToro nonoTHa 3
MiLHOO OOMsIMIBKOKO MO MO3J0BXHIX Kpasix CMYr a CMyrM po3TalloBaHi eKBiMCTaHTHO Brionepek
¢ibponiToBOI NNNTK Ta LWapy EKCTPYAOBAHOro MiHOMOMICTUPONY, a TakoX B34OBX ¢hibponiToBoi nnMtn Ta
lapy eKCTpygoBaHOro MiHOMOMICTUPONYy, NpU LbOMY BiflbHI KiHLi CiT4acTMX CMyr 34enseHi ckobamu, a
KiNbKICTb CMYT BU3HA4YaeTbCs TUMOPO3MipaMn ByaiBernbHOI MUTK 3a iHXEHEPHUMM pPo3paxyHKamu.

Ha kpecneHHsix, we AoaalTbCs, CXeMaTU4HO npeacTtasneHa OygiBenbHa naHernb, Wo 3asaBnseTbCs.

Tak, Ha dir. 1 gaHo 300pakeHHs1 ByaiBenbHOI naHeni y dpoHTanbHOMY nepepisi, Ha dir. 2 - BUrnNsa
OyaiBenbHOI MaHerni 3HU3y NPU BUKOHAHHI KPIMWIbHOTO efieMeHTa y BUMSAi WHypa 3 TPaeKTOpie Moro
po3TallyBaHHs Y BUrnaai MeaHapy, Ha ir. 3 - Burnag OyaisenbHOI NaHeni 3HM3y nNpy po3TallyBaHHi LLHYpa



Nno TpaekTopil 3ursary, a Ha ir. 4 - BUrNA4 B akCOHOMETPIi NPU BUKOHAHHI KPINUIbHOro enemMeHTa y opmi
ciTyacToi cMyru.

Ha kpecneHHax 3a3HavyeHo wWwap nonimepuemeHTy 1, npowapok 2 3 nonieTuneHTepedTanary,
donbroBaHuin Wwap 3, wap ekcTpygoBaHOro niHononictMpony 4, apmytoya citka 5, ¢idponitoBa nnuta 6,
LWHYp 7, ciTyacTa cmyra 8, obnsamiska cmyru 9, 34enntoBarnbHi ckobu 10, CKNOBONOKHMCTA TKaHMHA 11.

BbypiBenbHa naHenb 3a TEXHIYHOK CYTTIO € CEHABIY-MAUTOI Yepe3 HasaABHICTb OEeKifnbKoX LwapiBs y i
KOHCTpYKUiT. [llpowapok 2 nonietuneHtepedTanaty Ta LWap eKCTpyaAoBaHOro niHononictupony 4 €
ytenntoBavyeMm. ObropTka TopuiB OyaiBenbHOI naHeni CknoTkaHMHOK 11 Ta pO3TalIOBaHWA B HACKPi3HMX
OTBOpax LWHyp 7 3abe3nevyoThb LiNniCHICTb (WiflbHe NOEAHAHHS) YCiX KOHCTPYKTUBHUX ENEMEHTIB MiXK COOOI0,
YHEMOXINUBIOIOYM X po3lapyBaHHs. HasBHICTb iOponiTOBOI MAMTM CTBOPKOE A04ATKOBY MILHICTb
KOHCTPYKLIi, a nonimepuemMeHTHUA wap 1 y noegHaHHI 3i CKNOTKaHUHOW 3abe3nedvytoTb CTiMKICTb Ta 3axXucT
BiJ BNNUBY HaBKONULLHBOIO CepeaoBuLLa, NiABULLYIOYM HAdiNHICTL Ta AOBroBiYHICTL NnuTK. MNpowapok 2 3
nonietTuneHtepedTanaTty Ta (GonbroBaHUN Wap 3 TaKOX CYTTEBO 3MEHLUYOTb BUXig TennoBux MOTOKIB 3
cepeaovHu npumilleHHs. pu UbOMY HasiBHICTb CamMe LbOro npollapKy [O03BOMSE CYTTEBO 3MEHLUUTU
TOBLUMHY LIApy 3 eKCTPYLAOBAHOro MiHOMOMICTMPONY, YAM CMPUSIE 3HUXKEHHIO BapTOCTi ByaiBenbHOI naHeni
npu 30iNbLUEHHI NO3UTMBHUX TEMNNOBUX XapakTepucTuk. MiuHOCTI OyaiBenbHOI NaHerni cnpusie i HasiBHICTb
apMytYO0i CiTKM, BCTAHOBIEHOT MiXX iGpoiToBOK NNMTO 6 Ta Wwapom 4 eKCTpyAoBaHOro MiHOMomicTupony.
B pasi BMKOHaHHS KpinunbHOro eniemeHTa y opmi cit4acToi cMyrn 9 TEXHOOrISt BUTOTOBIEHHS ByaiBenbHOI
naHeni CnpowyeTbCcsa 3aBAsKM BiACYTHOCTI MOTPeOM Yy BUFOTOBIIEHHI HACKPi3HMX OTBOpPIB y hibponiToBin
nnuTi 6 Ta wapi 4 3 ekcTpyaoBaHoro niHononictTupony. MiyHiCTb 3'€AHAHHS KOHCTPYKTUBHUX €IEMEHTIB MiX
coboto B 060x BUNagkax oopMum BUKOPUCTaHHS KPIMUITbHUX €MEMEHTIB HE3MIHHA.

TakMM 4MHOM, BUKOPUCTaHHA OydiBenbHMX NaHenen 3asiBMeHOl KOHCTPYKLIil CyTTEBO nNigBULLyeE
TennocTivkicTb CTiH ByaiBni, AO3BONAIOYM 3aBASKM BNacTMBOCTI OyAiBenbHOI MaHeni BUKOHYyBanu porib
TepMocTaTta MK OCHOBHO CTiHOK Ta 30BHILLHIM cepefoBuLleM, 3abesnedyBaTy NPoOXonoay y Tenny nopy
POKY Ta EKOHOMUTW Ha ONareHHi y XonoaHy nopy poky.

Qir. 1
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