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BCTVII

Ha cporoguimHii AeHb CydacHe IBHTYHOOYIYBAaHHS 3YyCTpIUaeThcs I3 JIBOMA
npo0JieMaMu - BUCHAKEHHS Ha(TOBUX 3araciB | HEOOXIAHICTD MiABHUINEHHSA €KOJOTIYHOT
Oe3MeKr eHepreTMYHMX YCTAHOBOK. JIB3 MOXyTh OyTH OJHHUM 3 OCHOBHHX JDKEpPEI
3a0pynHeHHs arMocdepu B Mekax Micta. EMicis TOKkCHYHUX 3'€IHAHB | TBEPMX YACTOK
3 TrazaMu, M0 BIJAPOOWIN, pPETIAMEHTYEThCS YKPAiTHCBKUMH #  MIKHAPOIHUMHU
craugapramu (Euro, IMO, TA-Luft, Tier). V wnaiiOmmwkul poku ciig odikyBaru
30IIBIICHHS JKOPCTKOCTI €KOJIOTIYHUX BUMOr a0 mnopriHeBux JIB3, Hacammepen mo
BMiCTy B rasax, IO BIApOOMIIH, OKCHAIB a30Ty, 3HHXKCHHS BUKHJIIB SKHX € OAHIET 3
aKTYaIbHUX 3aBJIaHb CY4aCHOTO CYIHOBOTO JBUTYHOOYmyBaHHS [1].

[Mopsim 3 KOPCTKICTIO ICHYFOUMX HOPM BBOJISTHCS OOMEXKCHHS HA BHKHIU
NAPHUKOBUX Ta3IB, OCHOBHUM 3 skux € giokcun Byrieiio (CO,). PamMkoBa KOHBEHIIis
OOH, mo Hadymna yuaaOCTI B 1994 porii, npo 3miny kiaimary (UNFCCC) i Kiotchkuit
npoTokosi 1997 poky BCTAHOBHJIM 3000B'SI3aHHS I KPATH-YYaCHUIb BIJHOCHO
sumkeHHs BUkuaiB CO,. Y mepioza 3 2008 mo 2012 pik po3BuHEHI KpaiHu MOBUHHI OyJn
CKOPOTUTH BHMKHIU IMAPHUKOBHX rasiB, sk MiHiMyMm, HA 5%. BcTaHoBieHl BHMOTH
O3HAYAIOTh HEOOXITHICTD BYKMBAHHS HACTYITHUX 3aXOJIB: 3HW)KCHHS BUTPAT MAJIHMBA, SIKE
HEMHUHYYE IPUBEIEC A0 €KBIBAJICHTHOIO 3HIDKCHHS BUKHIIB 3 Ta3iB, IO BiAMPALIOBAIH,
NPOJYKTIB HEMOBHOTO 3TOPSHHS MAIMBA: C&XI, BYIJIEBOAHIB, OKCHUIIB BYIJICBOJIHIB,
(dopMabeTiAy; BUKOPUCTAHHS HOBHUX JDKEPES CHEPTIl; 3aCTOCYBAHHS IbTCPHATHBHHUX

TTJINB.
3 aIbTePHATHBHUX TMA&JIMB HAWOUIBII TEPCIEKTHUBHUM € TPUPOJHUN Ta3.

XapakTepHOIO PHUCOI0 Ta30BUX MAIMB € MIABUINCHE B MOPIBHAHHI 13 TpaguIiiHUMK
BYIJICBOJHMMH NMAJIMBAMH CHIBBIIHOIIECHHS "BOJACHB - Byrjens'", 10 3a0e3mneuye Olibli
BHCOKY SIKICTB p0OOYOT0 MPOIIECY i €KOJOTIYHY YHCTOTY MPOAYKTIB 3TOPSHHS.
3acrocyBaHHsS NPUPOAHOro rasy sk naiaueBa s JB3 3a0e3medye icToTHE
CKOPOYCHHS KIJBKOCTI INKIIJIMBUX BHKHIIB y MOPIBHSIHHI 3 BUKOPHUCTAHHSAM TMAJIUB HA

OCHOBI HA()TH - IOBHICTIO BUKJTFOUAIOTHCS BUKUAM Cipi, kapauHaisHO (Ha 90%);
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SHIDKYIOThCSI BUKUIU OKCHIIB a30Ty (NOX), 3HMIKEHHS BUKH[IB MAPHUKOBUX ra3iB Ha
CKBIBJICHTHY TOTYXHICTh CTaHOBUTH 25..30%, 1m0 € MOJAaTKOBHM ApPTyMEHTOM Ha
KOPUCTh TICPEBOJy CYJHOBUX JBUTYHIB HA Ta30Be NAIMBO Y CBITJII CydacHUX
exkosorigaux Bumor IMO MotopHi BIACTHBOCTI TPHPOJHOTO Ta3y JO3BOJSIOTH
BUKOPHCTOBYBATH WOTO JUIS IBUTYHIB MPAKTHYHO HE 3MIHIOIOYM 0A30BY KOHCTPYKIIIO.
Tak camo MOTYXXHICTh YCTAHOBKHU Oy/e 30epekeHa, eKOHOMIYHICTD 30lIBIIUTHCS, & 3MICT
TOKCUYHUX BUKHUJIIB 3MEHIIIY€EThCH.

VY Gararbox MicTax | KpaiHaX ChOTOJHI MPUHHATI MPOTrpaMH i TEPETBOPCHHS
JM3EIbHUX Ta OCH3MHOBHX JIBUT'YHIB, 110 3a0PY/AHIOIOTH HABKOJIHIIHE CEPEIOBUINE, HA
JBUTYHH TIPAIIO0Yl HA YUCTOMY, EKOHOMIYHOMY MPUPOIHOMY ra3l. [2]

JluzenbHI JBUTYHH, IO KOHBEPTOBAHI HA Ta3, SIBISIOTh MPUKIA YCIIIIHOTO
38CTOCYBAHHS HA TU3CIIAX ATbTEPHATUBHOTO(MEHII J0POToro) naimsa. Byriesoaui rasu
(Takl sk MeTaH | TpomaH-OyTaH) € ChOTOHI MATMBOM OUIBII JIETKO JOCTYIMHHUM (Y
IIHOBIH KaTeropii), BUPOOISIOTECS 38BOJIAMH B IIPOMHUCIIOBHX MACIITA0aX, | € peaTbHIM
KOHKYPEHTOM JIJISl TPAIAUIIMHUX BHIIB MMAJIMBA IBUTYHIB BHYTPIIIIHEOTO 3rOPSIHHS, TAKUX
Ik OCH3UH | JJM3eITbHE TTATUBO.

["a30Bi ABUTYHH 3HAUIILTH CBOE 3aCTOCYBAHHS B TAKUX TATy3sX SIK aBTOMOOUIEHUH,
3II3HUYHUN, MOPCHKWH, pIYKOBUH, aBlamiiHUI TpaHCIOPT, & TAKOX B TEXHIMI
CreniaIbHOTO MPU3HAYCHHS.

B namiit  kBamidikamiiiHid  poOOTI TUIAHYEThCS peaTi3yBaTH 3aBAAHHS 3
NPOCKTYBAHHS YOTHPUTAKTHOTO TA30BOr0 JBUTYHA MOTYyXkHIcTIO 250 kBt Ha 6asi
neuryna-pororunty 8YH13/14. TIpoekroBaHwii Ta3oBHi IBUTYH TpPU3HAYCHHUU IS
excruryaranii Ha asromooini KpA3-250 [[nst 3a0e3neueHHs HAMIHHOT pOOOTH ra3oBOro
JBUTYHA 3 BHCOKMMH TEXHIKO-€KOHOMIYHMMH TOKA3HUKAMH TpH I BUIICHIH
MOTY>KHOCTI B KOHCTPYKIIIT JBUTYHA Ta CUCTEMH XHBJICHHS Mepen0adeHo psi 3MiH, sKi
JI03BOJISITh TIJBHIUTA MEXAHIYHUN KOe(IIIEHT KOPUCHOI 1ii ABUTYHA, IO MO3UTHBHO
BIUIMHE HA BUTPATH Ta30BOr0 MNAIMBA, 30IJIBIIMNTE PECYpCHI TMOKA3HUKH JeTaieh

IWITTHAPO-TIOPIITHEBOT TPYIH JIBUTYHA.
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1. OITMC JIBUT'YHA-TIPOTOTHUITY TA OB’€EKTY MOI'O 3ACTOCYBAHHS

1.1 Onwmc koHCTpyYKIii MBUTYHA-TIpoToTUy 8UH 13/14

Pucynox 1.1 JIsuryn 84H 13/14

Baok muwiiHApIB BiUMTHI 3 JICTOBAHOIO YABYHY SK OJHE IIljie 3 BEPXHBOIO
YACTUHOIO KApTepa, y MEepPeropojkax SKOro mepemdoadcHi THI3MA I BEPXHIX IOJIOBUH
KOpiHHMX miamumHuKiB. KaprepHa yactuHa moB'si3aHa i3 KpUIIKAMH KOPIHHHX OIOp
HONEPEYHUMHU 0OJITAMHU-CTSHKKAMH, YTBOPIOIOYM MILHY KOHCTPYKIlit0. boOuriku 0oTiB
KpITUICHHS TOJIOBKH WIIHPIB BUKOHAHI Y BUTJISIII IPUIKMBIB 10 TIONEPEYHUX CTIHOK, 110
YTBOPIOKOTh COPOYKY OXOJIOJKCHHS, PIBHOMIPHO pO3MOJIICHI HABKOJO KOXXHOTO
AT HIpA.

Fiab3u muaiaapiB "Mokporo" Tuiy, jerko 3HIMHI. Y 3'emHaHHI Tinb3a-0J0K
IWIIHAPIB  MMOPOYKHMHA OXOJIOJDKCHHS YINIJbHEHA T'YMOBHMH KIUIBISIMH KPYTJIOTO
nepeTuHy. Y BEpXHIN 4acTWHI BCTAHOBIECHO Kijblle Mix OypT y MPOTOYKY TIIB3H, Y
HIDKHIY 9aCTHHI 1B KIJIBIIS BCTAHOBJICHI B PO3TOUYCHHSI OJIOKY.

[iap3n muaiaapiB BimauTi 31 CHeniaibHOrO 4YaBYHY 3 HEPIITHOIO CTPYKTYPOIO.
PoGoya moBepxHs TijIb3H rAPTYETHCS CTPYMAMH BUCOKOT YACTOTH, PETEIBHO HITIPYETHCS

it mosipyerhesi. XOHIHTYBAHHSIM HA I3€PKAIO TJIb31W HAHOCUTHUCS piaKa CITKA 3amauH i
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KyToM 70 oci rine3u. [Ipu poGoTi OBUTYHA MACIO YTPUMYETHCS B 3aMAJAMHAX, IO

NOJITIITY€E TPUIIPALOBYBAHICTH MIIIHIPO-TIOPITHEBOI TPYIIH.

Pucynok 1.2 I'ins3a neuryna 8YH 13/14

VY BepxHIiil yacTuHI TIIB3U € YIOpPHUN OYpT, HUKHBOIO IUIOMIMHOKO SKOTO T1b3a
BCTAHOBJIFOETHCS HA BIAMOBIIHUN YHOPHHM TOpelb OJ0Ky HumiHapiB. BepxHiit Topels
OypTy Mae BHUCTYII, III0 OXOPOHSIE MPOKIAIKY TOJIOBKH HUJIIHAPIB Bij Oe3rmocepeIHbOro
BIUIMBY Ha Hei rapsuux TrasiB, @ BUCTYN OypTy HaJ ILIONMHOI OJIOKYy 3a0e3reuye
HaIIHEe YHIUIBHEHHS Ta30BOro CTUKY. LleHTpyBaHHsS Tiab3u 3AIWCHIOEThCS 32
JIOTIOMOTOI0 JIBOX OOpOOJICHHX MOSCIB - BEPXHHOTO W HIKHBOTO, PO3MINICHHX HA ii
30BHIIIHIN TTOBEPXHI.

HwxkHiii  mosic  Tiap3d  yIIUIBHIOETBCS  JABOMA T'YMOBHMM  KUIBLSAMH,  SIKI
BCTAHOBJIIOIOTHCSI B TMPOKJIANKAX OJIOKy, 3armo0iraroud TIM CaMUM BIyYeHHS BOAM 3
BOJISTHOI COPOYKHU OJIOKY B TIOPOKHHUHY MACIISTHOTO KApTepa ABUTYHA. Y BEpXHI 4acTHHI
T'YMOBE KIJIbIIC BCTAHOBJICHE ITi1 OypT Y MPOTOUKY TijIb3H.

Kaprep mMaxoBuka - BUTOTOBJICHUH 31 CrIEHIATBHOTO CIpOro YaByHY MIABHINECHOT
MirHOCTI ¥ KpImUThCS OonTaMud [0 338QHBOIO TOPI OJIOKYy LWIIHAPIB depes
VIIIIbHIOBATIBHY TPOKIANKY 3 mapoHita. Kaprep sBisie co00r0 KOPCTKY KOHCTPYKIIIIO, Y
cepearHl HIKHBOT YACTHHHU SKOI € OTBIp MiJ CAIBHUK KOJIHYACTOrO Bald 3 MACIo

BijgOMBaueM. BepxHs mosioBUHA KapTepa MAXOBUKA YACTKOBO 3aKPUBAE JCTAIl MIPUBOJIA

JIucr
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MEXaHI3My ra30po3noAlay i pIIMHHOTO HACOCA CUCTEMH OXOJIOKCHHSI.

Pucynok 1.3 bnok-kaprep neuryna 8UH 13/14

b -5IM3-238; 1 - 610Kk mmaiHapiB; 2 - cepeAHi W 3aaHSA BTYJIKH PO3MOAIIBHOIO BaTy; 3 - MIMHIbKA
KpITJICHHS TOJIOBKU LWJIIHAPIB; 4 - KPUIIKA TEPEIHHOr0 KOPIHHOTO MIIIMITHUKE; 5 - MepeaHs BTYJIKa
PO3MOAIILHOTO BaIA; 6 - mepeHs BTYJIKA OCI IITOBXAiB.

Y BepxHIli YacTHHI BUKOHAHE PO3TOYCHHS JJIS YCTAHOBKM OIOPH MPHUBOA

MeXaHI3My KepyBaHHS KOpOOKOIO mepeaad. YTopl Ha HIKHIM YacTUHI KapTepa MaxOBHKA

NpaBopyd BCTAHOBJCHI: camyH I3 ¢Qmanmem y 300pi, Macio 3&IMBHA TOPJIOBUHA,

IHIYKIIHHANA JATYUK 4aCTOTH OOCPTAHHS M KyTOBOTO IOJOXKCHHS KOJIHYACTOro Baua,

¢ikcarop, 3aCTOCOBYBAHUI U PETYJIIOBAHHS TEIUIOBUX 3a30DPIB Yy Ta3opo3MOAlIbHOMY

MmexaHi3mi. Pyuka ¢ikcaropa npu ekcrutyaranii BCTAHOBJICHA Y BEPXHbOMY IMOJIOKEHHI.

VY HIWKHE TOJIOKEHHS ii BCTAHOBIIOIOTH TPU PETYNIOBAIBHUX POOOTaX, MPU IBOMY

¢ikcarop nepedyBae B 3a4EIIICHHI 3 MAXOBUKOM.

Pucynok 1.4 I'onosku nuniuapis geuryna 8UH 13/14
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KpuBommnHo-marynauii  mexaizm. KIIIM wmictute y coOl mopiiHesi
KOMIUICKTH, IIATyHH, KOJIHYACTUH BT | MaxoBwK. [lopmieHb CIpUMAE CHITY THCKY
raziB, KpUBOIIUIIHO-IIATYHHUI MEXaHI3M IEepPETBOPIOE 3BOPOTHO-TIOCTYNAIBHUN PyX
HOpPIIHS B OOCPTOBUIl PyX KOJIHYACTOrO BAIA 3d JOMOMOIOK0 IIATYHA, HIAPHIPHO
3'€/THAHOTO 3 MMOPIIHEM | KPUBOIIUIIOM KOJIIHYACTOTO BAJIA.

KousiHyacTuii Bayi BUTOTOBJICHUM METOJIOM Tapsvoro MTaMITyBaHHS (3301HO 13
NPOTHBAraMM) 3 BHUCOKOBYIJICIICBOI CTIM ¥ 3MINMHEHHWH a30TyBaHHAM. Ban
NPU3HAYCHUHA JUISI CIIPUMHSTTS 3YCHIUIS, IO TEPEAAEThCSA BiJ MOPIIHIB IIATYHAMH, I
NEPEeTBOPEHHS HOrO0 B KPYTHUH MOMEHT, SKMH MOTIM 4Yepe3 MAaxOBHK IEepEAacThCs
arperatam tpancMicii. KoniHuactuii BT Mae m'aTh KOPIHHUX OMOpP | YOTHPH IIATYHHI
Ky, ski 3B'13aHI MK COOOI0 IMOKAMH I CIIOJNyYalOThCS 3 HUMHU IEpeXiIHHMHU
KOJOOHMKAMHU. Y INATYHHHX IIEHKAX BaJTd BHUKOHAHI BHYTPIMIHI TMOPOXHHUHH, SIKI
HOBIJJOMJISIFOTHCS 3 MACIITHUMU KAHATAMH B KOPIHHUX IICHKAxX. Y IUX TOPOYKHUHAX ITi]T
JI€I0 BIALIEHTPOBOI CHIIM  OCIAIOTh 3a0pYAHEHHS MOTOPHOIO Macia. 3a0pyaHrorUi
YACTKH HAKOIHUYYIOTHCS y BTyJKax. [lopokHuHHM 30BHI 3akputi 3aritymkamu. Ha
38JHBOMY KIHIIl KOJIHYACTOrO BAJA MPECOBOIO MOCAIKOI0 3aKPITICHA IIECTIPHS MPUBOIA
MeXaHI3My ra3opo3mnolry i MAcIsSTHOTO HACOCA.

3amHiii KiHEIb KOJIHYACTOrO Bajid B TOPIEBIA YacTWHI Mae JBA BIIUMHU IS
3anpecoByBaHHs MMTHQTIB (ikcarii MaxoBHUKA, OIWH OCHOBHH OTBIp JIsI OMOPHOIO
I INUITHAKA TIEPBUHHOTO BAJIA KOPOOKH Tepenay, a TAKoXK pi3bOOoBI BITUMHM st OOJITIB
KpITUICHHS MAXOBHKA.

Bin ochoBuX mepemimnieHs KoJdiHYATHH Bal 3a(IKCOBAHO YOTHpPMA MIBKIIBISMHU,
YCTAHOBJICHUMH B MPOTOYKAX KPHUIIIKU 33TIHHOT KOPIHHOT OTOPH i OJIOKY.

[TiBkigbI BUTOTOBJICHI i3 OpPOH3M, MAKOTh MO TOPIIX (Gpe3epoBaHi MACTHIILHI
KAHABKKA 1 BiJ IpOBEPTAHHS OXOPOHSIOTHCS ABOMA BYCHKAMH, HASBHUMH B HIDKHIX
niBKIIBIX. BycHky BXOJATh y Ta3H, sKi pO3TAIIOBAHI HA KPHIII 33HBOTO KOPIHHOTO
ITI IIUITHUKA.

XBOCTOBUK | HOCOK KOJIHYACTOTO Baia yIIIJIbHEHI TYMOBHMH CaMO

BI/JUKHMHUMH CATbHUKAMH, YCTAHOBJICHUMH BIAMOBIIHO B IEPeAHIN KpUIIII OJIOKY
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HUIIHIPIB | KapTepl MAXOBHUKA.

MaxoBHK BUTOTOBJICHUH 31 CHICHIAIBHOTO YaBYHY i KPIMUTHCS HA 38 JHHOMY TOPIII
KOJIIHYACcTOro Baja BickMa 0oJiTaMu 3 JIeroBaHoi ctail. MoMeHT 3aTsaryBadHs 0oiatis 190-
200 H*m. Bontu Bim camo BIIKpy4YyBaHHS OXOPOHSIFOTHCS CTOIIOPHUMH IUTACTHHAMU,
KOXKHY 3 SIKMX YCTAHOBJIIOIOTH T ABA 00aTH. TouHa (ikcaris MaxoBUKa 3IHCHIOETHCS
nBoMa mMTH(GTAMU i HACTAHOBHOK BTYJKOH. Ha 00poOiieHy IMIIHAPUYHY MOBEPXHIO
MaxOBHKA HAMPECOBAHUII 3yO4YacThil BiHEIb, II0 HATPIBAETHCS MEpe]l HAMPECYBAHHAM
no temneparypu 230°C. 3yOuactuii BiHEIb MAaxOBUKA CIYXHTH JUIsl MyCKY JBUTYHA
CTApPTEpOM | BUTOTOBIICHHH 3 HU3BKOBYTJICIIEBOI CTaJl, IEMEHTOBAHUIN | 3arapTOBAHMIA.
[lpy BuUrOTOBICHHI MAaxXOBHK O&TaHCYeThCS. MaKCHUMATbHA HE30IAHCOBAHICTH
ctaHoBUTH 30 rp-cMm.

Ha 3amapomy ToOpil MaxoBHKA BCTAHOBIIOETHCS 34eIUICHHA. Ha 3oBHIIHIN
TOBEpXHI MAaxoBHWKA € OTBIp mim (ikcaTtop MaxoBHKA, SKUII BUKOPHCTOBYETHCS MPHU
PETYIIOBAHHSX JIBUTYHA.

IllaTyH - cTasieBuil TBOTABPOBOTO MEPETUHY; HUXKHS TOJIOBKA BUKOHAHA 13 MPSIMUM
| m1ockuM posHimanasM. IllaryH octarouno oOpoOsAioTh ¥ 300pi 13 KPHUIIKOIO, TOMY
KPUIIIKY MATYHIB HeB3aemo3aminHi. Ha kpumimi # maryni HaHeceHl BIy4HI criapeHoCTi
y BUTJISII TPU3HAYHUX MOPSIKOBUX HOMepiB. Kpim Toro, Ha kpumiml maryHa BUOWUTHIA
nopsaAKoBUA HoMep IwiiHapa. [liAmMIHNKAME KOB3aHHS CITy>KaTh OpPOH30BA BTYIIKA
BEPXHBOI TOJIOBKHM IIATYHA W 3HIMHI BKIQJWII, YCTAHOBIIOBAHI B HIDKHIO TOJOBKY
maryHa. Kpuiika maryHa 3akpitieHo JBoMa MATYHHUME O0JITAMU 3 TAHKAMH.

Braaaumi KOpiHHHX | IATYHHUX NIAIMIMNHAUKIB BUTOTOBISIFOTECS 31 CTICBOI
CTpIUKH, MOKPUTOI MIAPOM CBHHIIOBATOI OpPOH3M i TOHKHM IIIAPOM CBUHIIFOBATOTO
cruiaBy. BepxHifi | HWwkHIA BKIAAMII KOPIHHOTO MiIIIMITHAKA HeB3aeMo3aminHI. Y
BEPXHHOMY BKJIQIUIII € OTBIp AJIs IMiIBEACHHS Macia W KaHABKA Ui MOTO PO3MOJILTY.
O00€ BKIAAMINA HHKHBOI TOJOBKH IIATyHA B3aeMo3aMinHi. J1Jis 3amo0iranHs BKIAIUIIIB
BiJl MpoBepTaHHS W OCHOBHMX MEpeMIlleHb Y THI3AX, HA KPasxX BKIAMUIIIB BHIABJICHI
ByCa, Kl BXOAATH y BIAMOBIIHI Ma31, BUKOHAHI B IMOCTENSAX OJIOKY ¥ KPHUIIKAX KOPIHHUX |

MIATYHHUX TIIITAITHAKIB.
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Ocraro4yno 00pobJieH] BKIAMUIII TIepe]] CKIIATAHHIM MEPEBIPSIOTHCS 38 JOOMOTO0
KOHTPOJIGHOTO TIPUCTOCYBAHHS. [IpuiisiranHs 30BHINIHBOT MTOBEPXHI BKJIAAMINA 0 THI3NA
KOHTPOJILHOTO MPHUCTOCYBAHHS IPH IepeBipii 3a gomomoror (Gapou mif BiAMOBIIHUM
HABAHTA)KCHHSIM HA CTUK MOBUHHE 3a0e3medyBard MiHIMATbHA TUisiMa KOHTAKTY 90%.
HeneprienaukyIsipHICTh OIYHUX TOPIIB 1010 30BHIMIHBOI MMOBEPXHI, MIOBUHHA OyTH HE
Olnpm 0,2 mwm. [IpunycTumMa pi3HHUIA y370BXK OCI BKIQIUINA HE TIOBUHHA MEPEBUIIYBATH
0,003 mMM. Ycs moBepxHS BKJIQMUINA W MOCTENl TMiJ HAM HE IMOBUHHA MAaTd BM'SITHH,
32001H, TOAPSAIHUH, CIIB KOPO3ii.
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Pucynok 1.5 [llarynHo-nopmnesa rpyna apurysna 8UH 13/14

a - Kkamepa 3ropanHs; 1 - mopieHs; 2 - koMrpeciiHi Kijpis; 3 - Maca03’eMHE KIbIe; 4 - TOPITHEBHA
nanelb; 5 - maryH; 6- BKIAUII HUKHBOI TOJIOBKH IIATYHA; 7 - KPUIIKA IIaTyHa;8 - JOBTUH OONT
kpumiky; 9 - 3amkoa mai6a; 10 - kopoTtkuit 6ont kpurku; 11 - cromopHe Kijbie

Kpumiky KOpiHHHUX | MIATYHHUX NIAMUANHUKIB. BUTOTOBISIOTECS 3 KOBKOTO
YaBYHY M 3aKpITUTIOIOTHCS 32 JOMOMOT0r0 00TiB. KpHIliky KOpIHHUX MIAMUITHAKIB, KpIM
BEPTUKAIBHO PO3TANIOBAHUX OOMNTIB KpIIUICHHS, MAIOTh | TOPU3OHTAIBHO PO3TAIIOBAHI
CTsDKHI 001TH. BONTH KpITUIEHHS KPHUIIOK KOPIHHUX ITiIIIAITHUKIB 3aTATYIOTH CTPOTO
periaMeHTOBAHUM MOMEHTOM, piBHUM 245-250 Hwm.

Mopmmni BimmTi 3 amominieBoro craBy AK-18 i3 BcTaBkoro 31 3HOCOCTIFKOTO

YaByHy M BEpXHE KoMmrpeciiHe Kinbile. Ha mopimHi BCTAHOBJICHO JBA KOMIpPECIHHI
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Kimplst W omHe wmacios’emHe Kinble. Kommpeciiini Kbl y CBOEMY IEpeTHHI
NPEACTABISAIOTh OJHOOIUHY Tpanenio. Pobodya moBEepXHS BEPXHBOIO KOMITPECIHHOTO
KIJIbIIS TOKPUTA XPOMOM, HUKHBOTO - MOJIIOIcHOM. Maciio3’eMHe KiJIbIle - KOpoO4acToro
HEPETHHY 13 KPYUESHUM MPYKUHHAM PO3IIMPHUKOM | XPOMOBAHOIO pOOOUYOIO MOBEPXHEIO.
Y roJoBIIl MOPIIHS BUKOHAHA IHIIHAPUYHA KAMepa 3rOPSIHHI.

[TopireHs I3 mATYyHOM 3'€THAHI MAIBIIEM ILIABAIOYOTO TUITY, OCbOBE MIEPEMITIICHHS
OAIbId B MOPIIHI  OOMEKEHE CTONMOPHUMH  KIIbIsMH. [lopmiHeBuii — masersb
BUTOTOBJICHUH 13 xpomonukeneBoi craimi 12XH3A 'y BuDIAAl  HOPOXHUCTOTO
LTI HAPHYHOTO CTPHIKHS.

30BHINIHS TTOBEPXHSI IMOPIIHEBOTO MAJIBIS IEMEHTYEThCsl HA TuouHy 1,0-1,4 MM |
rapTyeThcss 3 HArpIBAHHSIM CTPYMAMHM BHCOKOI YacTOTH. TBEpAICTh BHYTPIIIHBOT
nosepxHi maneit HRC 20-40 i 30BHImHEROT - HRC 56-65.

MexaHi3M razopo3noaijry npusHaueHUH JUIsi KePyBAHHS MPOIIECAMH BIYCKY B
IWIIHAPYA CBDKOTO TMOBITPSHOTO 3apsSay ¥ BHUIYCKY 3 HHX TasiB, IO BIIpOOWIIH.
BigKpuTTsS BOYCKHHX | BUIYCKHUX KJIAMaHIB BIIOYBA€THCS B MEBHHUX IOJOXKCHHSIX
HOPIIHSA, 10 3a0€3MeYy€EThCs CHOJYYCHHSAM MITOK HA HMIECTIPHAX MPHUBOJAA MPHU HOTO
CKJIAIAHHI.

MexanisM Ta30po3mofily MPOCKTOBAHOIO [BHIYHA - BEPXHLOKIIAMAHHHM,
CKJIQAEThCS 3 PO3MOAIILHOTO Baia, HMWIIHIPUYHUX IITOBXAUIB, IITAHT, KOPOMHMCEI,
3BOPOTHHX TPYKUH | KJIamaHiB.

Kynauku po3moiipHOro Baia BIAMOBIAHO 10 (a3 ra3oposnoainy mycKawTh y Xia
IITOBXaul 1 INTAHTH, & OCTAHHI, Yepe3 KOPOMHMCIIA, JOJIA0YH OMip MPYKUH, BIIKPHUBAIOTH
KJ1arnaHy. 3aKpUTTS KIANAaHIB BIIOYBAETHCSI i TI€X0 CHITU CTUCIIUX TIPYKHH.

PerymoBaHHs TEIJIOBOTO 3a30py 3IIHCHIOEThCS PErYTIOBAIBHUMH TBHHTAMH,
YCTAHOBJICHUMH B KOPOMHCIIAX.

Po3noainbunii Bau - Bigkosanuii 3i cram 18XI'T | BcranoBieHuii y po3sasl OJ0Ky
HATIHAPIB HA I'ITHOX MIAMIMIHMKAX KoOB3aHHsA. [IpwBOj Bama 3mIHCHIOETHCS Bin
ecTipHi, yCTAHOBJICHOT HA 38 JHLOMY KIHI[I BAJIA HA CETMCHTHIMN IIIITOHIII.

[IIToBxaui - miocki, mycToTil, 31 3HIMHUMU [MUIIHAPUIHUMH HAMPSIMHUMH, SKI
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KPIIIATHCS 10 OJI0KY HMIIH/IPIB.

Knanmaum - BoyckHl W BHUITyCKHI - BUKOHAHI 3 >kapoMilHHX cTasied. BmyckHuii
KJIaIaH BUTOTOBJICHO 3 BHCOKOJIeroBaHoi ctail 4X10C2M ¢ HACTYIHUM 3arapTyBaHHSIM 10
tBepaocti HRC 35-40. Topeus cTprxkHS KianaHa B Kpamnil KOHTAKTY 3 KOPOMHCIOM
3arapToBaHo HA TmuoOuHy 2-4 MM g0 TtBepmocti HRC 50-55. Bumyckuwii kianax
BUTOTOBJICHO 3 BHUcoKojieropanoi crami SXEOH4AI'9OM (OI1-303M) 3 HacTymHHM
sarapryBanHsm o tBeprocti HRC 30-35. Jlo Toprst CTpyKHSI BHITYCKHOTO KJIANIAHA
NPUBAPECHUI BCTHK HAKOHEUHHK 31 ctaul 40XH, moBepxHs SKOTO 3arapTOBAHO HA TIHMOHHY
2-4 mm o tBepnocti HRC 50-55. IMoBepxHst po0Oo4oi (hacKu TOJOBKH BHITYCKHOTO
Ki1anana HarwiasieHa crenurom B3K; tBepaicts HammasneHoro mapy HRC 40-49. Jliametp
T'OJIOBKU BUITYCKHUX KJIANAHIB 43 MM, BITYCKHUX - 45 MM.

CrpwxHi kimanaHiB HA MOBXUHI 125 MM Big Topus Hpu CKIAAAHHI TOKPUBAOTH
rpadgitoM  uIs  monimimeHHs ~— NpUPOONsSHHA.  KnamaHu — mepeMimaroThes B
METAIOKePaMIYHUX HANPSMHUX BTYIIKAX.

Jlnst 3amoOiraHHs BIydeHHsI MAcid B IUIIHAP MO 3830py CTPMIKCHb KianaHa -
HAIpsIMHA BTYJIKA HA BTYJKAX KJIANAHIB yCTAHOBIICHI TYMOBI MAH)KETH.

Mpyxunn kjIanaHiB - OWIHIPUYHI, 3 PIBHOMIPHUM KPOKOM BHUTKIB | pi3HUM
HANPSIMKOM HABUBKH, BUTOTOBJICHO 13 mpyxuHHOI ctaimi SOXDA. Ha koxHOMY KiamaHi
BCTAHOBJICHO JIBI TIPYXUHU. HIDKHIME TOPIISIMU IPYKUHU ONMUPAIOTHCS HA TOJIOBKY Yepe3
crajeBy maily, BepxHIMH - y Tapiiky. Tapinka BIUpaEThes y BTYNKY, 3'€IHAHY 3l
CTPM)KHEM KJIANAHA JBOMA KOHYCHHMH cyxapsmu. KnamaHi cyxapl 3aTUCKAIOThCs HE
Oe3mocepeIHbO0 BEPXHBOIO TAPLIKOIO TPYKHH, & 4Yepe3 JOJATKOBY IIAHOBAHY KOHIUHY
BTYJIKYy. Po3HIMHE 3'€THAHHS BTYJKA - TAPIIKA A€ MOMXIIMBICTH KJIaaHaM ITOBEPTATHCS
o0 ciza.

[MpuBon MexaHi3My Tra3opo3mnojally - IBOCTYIMIHYACTHMA, 3IIHCHIOETHCS BiX
XBOCTOBHKA KOJIIHYACTOrO Baynd OJOKOM IecTipeHb. Bimx Baga mpomikHOI mecTipHI
IPUBOJIA MEXAHI3My Tra30pO3MOIIIH JTOJATKOBO PUBOISATHCS KOMIPECOP MTHEBMATHYHOT
raJbMOBOI CUCTEMH aBTOMOOIIS, HACOC TIIpO MiACHIIOBAYA PYJILOBOTO KEPYBAHHS M

THBJ/I. Big mnpuBoaHoi miecTipHI NpPHUBOAA MeXaHi3My Ta30pO3MOIiITy JA0AATKOBO
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NPUBOJIUTHCSA MACISIHUN HACOC CHUCTEMH 3MalleHHs. [IprBoja MeXaHi3my razopo3mnoaiiay
3aKPUTUI KAPTEPOM MAXOBHUKA, 3aKPITUICHUM Ha 33 THOMY TOPIIl OJIOKY IHIIHIPIB.

TonoBkH muWIiHApIB - IHAMBIAyaIbHI IS MIABHINEHHS PEMOHTONPHIATHOCTI
JIBUTYHd, MAIOTh TIOPOXXKHUHH JUII  OXOJOJHOI pITUHM  OXOJO/DKEHHS, IO
HOBITOMJISIFOTBCS 13 COpPOUKOI0, 0110Ky. CTHK TOJOBKHM HUJIIHApA ¥ TINB3U yIIITbHEHUN
NPOKJIAIKOI0. Y pO3TOYCHY KAHABKY HA HYDKHIN IUIOMIMHI TOJJOBKM BCTAHOBJICHE OIOPHE
KimbIe, sike, neOpMyrOUn CTAIEBY MPOKIAIKY, YTBOPIOE HAMIMHUN TA30BHA CTUK MIX
rOJIOBKOIO ¥ Oj0koM. IIpomyckHl OTBOpH AJIs OXOJOAHOI PIAMHM W MAcia, a TaKOX
TOJIOBKA 110 KOHTYPY yIIUTbHEHI (HOPMOBAHOIO TYMOBOKO MTPOKIIKOIO.

BriyckHi 1 BUIYCKHI KAQHATW pO3TANIOBAHI HA TMPOTHICKHUX CTOPOHAX T'OJIOBKH.
BryckHuii kaHanm TaHreHmiaibHUN, KpiM momadl moBiTps ¢Gopmye B IMIIHAPI
IPOCKTOBAHOTO JBUTYHA OOCPTOBUI PyX MOBITPSIHOTO MOTOKY MEBHOI KoHQITyparii. Y
rOJIOBKY 3ampecoBaHl 4aByHHI Cijyia i MeTaliokepaMiuHi HANPSMHI BTYJIKH KJIANAHIB.
['omoBka 3akpiruieHa Ha OJyorl yotupMma OonTaMu. MexaHi3M Tra3opo3nojily 3aKpUTHIA
KPHIIIKOIO Yepe3 YIITbHIOBTbHY MTPOKIAIKY.

OCHOBHI CHCTeMH MPOEKTOBAHOTO ABUTYHA.!

Cucrema 3mameHHs - KoMOiHOBaHA 3 "MOKpuM'" KapTepoMm. Macio mij THCKOM
MOJIAETHCS JI0 KOPIHHUX | MATYHHUX MIIITUITHUKIB KOJIHYACTOTO BAIA, JO i IITUITHHUKIB
PO3MOJILHOTO Bajd, KOMIPECOpY ITHEBMATHYHOI TAIbMOBOI CHCTEMH aBTOMOOIIS,
TypOOKOMIIpECOpaM CUCTEMH Ta30TypOIHHOTO HAITyBAHHSL.

Cuctema 3MAlllCHHS BKJIIOYAE€ MACISHUM HACOC, MOBHO-NIOTOKOBUII | 4acTKOBO-
NOTOKOBHU (IIBTPU OYMINCHHS MACHa, MACISHUA KapTep JBHUTYHA, BOJOMACISIHUN
pamiatop, MacisHi kaHaM B OJoml ¥ TONOBII WIIHAPIB, MepenHiil Kpu i kaprepi
MAxOBHKa, KJIAmaHu JUisi 3a0e3ledeHHs] HOPMAIBHOI POOOTH CHCTEMH, KOHTPOJIBHI
NpUJIaIu, MACIsiHI TPyOOTIPOBOIH i MACIIO3IMBHY TOPJIOBUHY.

3 kaprepa dYepe3 MACIONPUHOMHHMK MACIO HAAXOJUTh Yy CEKII0 MACISHOTO
Hacoca. I3 cekiii yepe3 kaHan y mpasiii CTIHII OJOKY MACIIO HANPABISETHCSA B MOBHO-
NOTOKOBHU (DIIBTP OYMWIICHHS MAacia, J€ OYHUINAEThCS (PUIBTPYIOUMM €JIEMEHTOM, a

3BIITH B MACJISIHUI paniaTop, MOTIM y TOJIOBHY MaricTpasib, 3BIJIKH M0 KaHAIAX y OJoil i
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roJOBHI IWIIHAPIB 10 KOPIHHUX MIAMIMIHUKIB KOJIHYACTOrO0 Bajaa, IIAMMAITHAKAM
PO3MOAITBHUX BATIB, 10 (POPCYHOK OXOJIOKECHHS MOPIIHIB. DOPCYHKH OXOJIOIKESHHS
HOPIIHIB MPOXOJIOKYIOTh JTHUIIE MOPIIHS CTPYMEHEM Macja Macio, IO OJHOYACHO
CTIKA€, 3Ma3y€ OMOPH MOPIIHEBOTO MAJIBIS B OOOUIIKAX | MIIIMIMITHUK BEPXHBOI FOJOBKH
maryHa. Macimo, mo 3HIMAeTbes 31 CTIHOK HWJIIHApPA MACI03’€MHUM  KIIBIIEM,
NPUUISETHCS B MOPIICHb | TAKOX 3Ma3ye ONMOPH MOPIIHEBOIO HAIbI B O0OMIIKAX I
HIIIIUITHAK BEPXHBOI TOJIOBKM INATYHA, y fAKOi € aBa oTBopu s Iiiel metu. Jlo
HMIATYHHUX MIAMIATHAKIB KOJIHYACTOrO BANA MACIO MOJAETHCSA IO OTBOPAX ycepenuHi
B&IA BiJ HAWOMMKYO1 KOPIHHOI muiiku. |HIII geranl ¥ By3JM MPOEKTOBAHOTO JBHTYHA
3Ma3yIOThCS PO30OPH3KYBAHHIM | MACIIHUM TyMaHOM.

Macnsauii Hacoc 3aKpirIeHn i Ha HIDKHIHN TUTOIIKHI OJIOKY HHIIHAPIB.

VY kopiryci cexIlii BCTAHOBJICHUH 3AIO0IKHUI KiIamaHu, BIAPEryIb0BAHUI HA THCK
BiZKpHTTA 8,5-9,5 Kre/cM® | IMpU3HAYEHMI 11 OOMEKEHHS MAKCHMATBHOTO THCKY HA
BUXOJI I3 cekiii Hacoca i KjIamaH CHUCTEMH 3MAlleHHs, Mo miarpumye Tuck 4,0-5,5
Kkre/cM’ y TONOBHIi MaricTpani IBATyHA.

®inpTpy OYMINICHHS MAacja, YCTAHOBJICHI HA Tpasiii CTOpPOHI OJOKY IWIIHAPIB,
CKJIQJIAIOTHCS 3 KOPITYyCa, IBOX KOBMAKIB | 3MIHHUX (PUIBTPYIOUNX €IIEMEHTIB BiIITOBITHO.
Y  xopmyci QUIBTpIB  YCTAHOBICHHMH MPONMYCKHHW KIANAH I3 CHUTHAII3ATOPOM
3acMiYeHOCTI (IIBTPYIOYHMX €JICMEHTIB, € 1BA PI3bOOBI OTBOPH IS YCTAHOBKH JATYHMKIB
THCKY if CHTHATI3AIi PO HEMPUITyCTHME 3HIDKeHHs (MeHur 0,7 Kre/cM) THCKY MAcia B
roioBHi# wmarictpani. Knanman mpomyckae HeouwilieHe Macjio B MAclIsHUN pamiarop,
MHUHAIOYM MOBHO-TIOTOKOBUH (INBTp npH HHU3BKIA Temrmeparypl mMacia ado 3HAYHOMY
3acMideHHI (iTBTPYIOUOro eeMeHTa P eperazi THCKY Ha eneMeHTi 2,5-3,0 kre/ev’.

Macnsuuit kapTep 3aKpiIuIeHUi HA HIDKHIN TUTOIIUHI 00Ky HUIIHAPIB O0NTaMHu.
Mix kapTepoMm | OJIOKOM yCTAHOBJICHA MPOKIAAKA IS 3a0€3MCUYCHHS MepPMETHYHOCTI
3'eqHanHsA. J[ist 3amo0iraHHs MIBUAKOTO MEpeTiKaHHSA MAciad MpU HMPUCKOPEHHIX PyXy
aBTOMOOIISI B KapTepl € meperopoaku. Y HIKHIA 4acTHHI KapTepa € OTBIp, 3aKpUTE
POOKOIO.

CucreMa 0X0JI0KeHHSI — PIJIMHHA, 13 TPUMYCOBOIO IUpKyIsiier. Cucrema
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38KpUTOTO THUITY, TOOTO TOBIIOMIICHHS 3 aTMOC(EpOr0 BIIOYBAEThCS Yepe3 creliaibHI
KJIAImaHu, skl BIOKPUBAIOTHCS TMPU TEBHOMY THCKY a00 pospimkeHHl B Hii. s
KOMITeHcallli 3MIHK 00CSTy OXOJIOAHOT PIIUHY CITY>KUTh PO3IIMPIOBATLHHII OAUYOK.

Hai6inpn BUTIIHUN TeMTIEPATYpHUN PEKUM POOOTH TU3EIIS JICKHUTh Y MEXax
75...98°3. Cucrema OXOJIOIKEHHSI CKJIQIAETHCS 3 BOJSHOI COPOYKU OJIOKY W TOJOBOK
HUITIHAPIB, BOISHOrO HAcOcA, pamiaropa, TEPMOCTATIB, BEHTHIATOpPA TiApoMy(dTH, IO
BIIKITIOYAEThCS, TPUBOJA BEHTWIATOPE, PO3MIMPIOBAILHOrO 084Ka, CHOIYYHUX
TpyOONpPOBOIB | IIIAHTIB, AATYMKA TEPMOMETPA, PEMIHHOTO TPUBOJIA BOASHOTO HACOCA.
Cucrema oxomomkeHHs 3anoBHIOEThC anTudprzom TOCOJI-A40.

[Ipu poGoTi jamM3ens OXOJIOKEHA piauHA 3 HIKHBOTO 0Oavka pamiatopa
BIZLICHTPOBUM HACOCOM IOJAETHCA B COPOUKY 00Ky muaiaapiB. OOMUBaIOYH 30BHIIIIHI
NOBEpXHI TIJIb3 0XOJIOMHA piWHA Yepe3 OTBOPH Y BEpXHIN TUIONHMHI OJOKY HAIXOIHUTh Y
BOJISIHI COPOYKH TOJIOBOK, MPOXOJIOKYIOUH B TIEPIIY 4Yepry BUITyCKHI kanamm. Harpita
piiMHA 3 TOJOBKHM HAAXOIWTh Y BOMO30IpHHMH TPYyOOIpORBIA, @ MOTIM Yepe3 BIAKPHTI
KJIaMaHu TEPMOCTATIB HANPABISIETHCS B paaiatop. Y pamiaropl piauHa MpoXOoI0mKy€eThCs
33 paxyHOK IHTCHCHMBHOTO OOJyBY TOBITpsIM pamiaropa, a MOTIM 3HOBY MOJA€THCS
BOJITHIM HACOCOM Y COPOYKY OXOJIO/PKEHHS OJIOKY.

Komu nu3ens XonomHWiA, piIuHA IUPKYIIOE 10 MAIOMY KONy, HE HAIXOJSIYd B
pamiarop. Y 1boMy BHUMAIKy 3a0e3MeuyeThCs MPHUCKOPEHHH mporpis ausens. Komwm
TEMIIepaTypa OXOJOAHOI PIAWHU 30IIBIIYEThCS ¥ KJIAMAHW TEPMOCTATIB IOBHICTIO
BIZIKpUBAIOTHCS, 320€3MEUYEThCS IUPKYJIAIIS PIIMHA MO BEIMKOMY KONy, TOOTO uepe3
paxiarop.

@iapTp rpydoOro oUYMIIEHHs] MAJTMBA MPU3HAYCHUH IS TOMEPEIHBOTO
OYMIICHHS MAJIXMBA Bl MEXaHIYHUX JOMIIIOK IIIOJ0 BEIHUKOro po3Mipy. Y Takuii crocio
3an00irae  MOXIIMBE YIIKOJDKCHHS I[MMH YaCTKAMH EIIEMEHTIB  (IIbTpy TOHKOTO
OYMIIICHHS W HEraTWBHI HACHIAKHM BiydeHHS B mpeumsiiai geram ¢opcynok | THB]
HEOYHIIIEHOTO TaJIHBA.

@iIbTP TOHKOT0 OYUIEHHS MATUBA PO3TAIOBAHUN HA BEpXHIH npasiii cTOPOHI

NPOCKTOBAHOTO JBUTYHA M MPU3HAYCHHUHN /ISl OUMIIICHHS MaIKBa Bi IpiOHUX 4acToK. Y
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sKoCTl (IJIBTPA TOHKOTO OYHMIIICHHS 3aCTOCOBaHMIA (InbTp TUIy DTD-3.

CucreMa MyCKY BKIIIOUAE arperatd ¥ okpemi jxeTtai, Mo CTBOPIOIOTH HEOOXITHY

JUI TIOYATKy POOOTH JBUTYHA YACTOTY OOCpPTAHHS KOJIHYACTOrO BAIA, MepeadadcHy B

CKCILTyaTallliHIX YMOBAX.

Cucrema BeHTHIANIT KapTepa 3a0e3redye BiIBia 13 kaprepa ra3iB y BITYCKHHIA

TPyOOIIPOBI.

TPH TPYIIN:

[To koHCTPYKIIi CHCTEMHU >KUBICHHS Ta300TOHHI MAIIWHU ITIIPO3IIIIIOTECS Ha

- JIBONAIWBHI — 3 YHIBEPCAILHOI CHCTEMOIO JKHMBIICHHS, IO BKJIIOYAE MBI

HE3ICKHI CHCTEMH KHUBJICHHS HA Ta3l i plIKoMy namBli;

- OI[HOHaIII/IBHi —3 HOBHOHiHHOIO ra30BOI0 CHUCTEMOIO KUBJICHHS,

- razopiguHHI a00 Trazoau3enbHI — CTBOpeHI HA 0a3l JW3ENBHOrO JBHUTYHA I3

CUCTCMOIO KUBJICHHA, Y SIKO1 YaCTHUHA pi,Z[KOFO MOTOPHOI'O ITAJIMBA BUKOPUCTOBYETHCA SIK

3araabHOT JO3H IS 3aNAICHHS ra30MOBITPSHOL CyMilinl, CTUCIIOl B KAMEPI 3rOPSIHHS.

VY mux cucteMax BUKOPUCTOBYIOThCS K YHI(IKOBAHI, TAK | OpUTIHATBHI BY3/IH U

neraul.
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2 BUBHAYEHHS OCHOBHUX ITAPAMETPIB TA BUMOI' 10
[TPOEKTOBAHOI'O IBUT'YHA

2.1 Bumoru 10 MpoeKTOBAHOTO ABUTYHA.

Jlns 3abe3rmeueHHs] eKOHOMIYHOCTI MOTPIOHO 3BEPHYTH yBary Ha BCl IapaMeTpu,
110 BIUITMBAIOTh HA BUTPATY MajlKBa 1 MacTuiA.

Kpim BigmparsoByBaHHS MapaMeTpiB poOOYOro IIMKIY JABUTYHA, 110 3a0€3MeYyI0Th
Bucokui iHpukatopuuit KK/, HeoOXimHO paiioHaJbHO CKOHCTPYIOBAaTH CHCTEMH
JIBUTYHA, BUOPATH ONTUMAJILHUN PEKUM OXOJIOJKEHHS 1 T 1.

Haniiinicts nBUTryHa 3a0€3ME4y€ThCS PAIllOHATIBHOI0 KOHCTPYKITIEO, BiJICYTHICTIO
MOTPIIIHOCTI B pO3paxyHKax, 0cOOJUBO Ha MilHICTh. [loBUHHI OyTH BpaxoBaHI YMOBHU
poOOTH NBUTYHA, 110 MOXYTh BHHUKHYTH B TIpolieci ekcrutyatarii. [Ipumyctumuii
piBeHb ImIyMy 1 BiOpamii 3a0e3neuyeTbcsi YCTAaHOBKOIO —TIYIIUTENIB  IIyMYy,
KOHCTPYKTUBHUMH 3aXOJaMH 3HWXKEHHS IIyMy Y By3JaX JIBUTYHAa. TOKCHYHICTH
BUXJIOITHUX Ta3iB JBUTYHA 3HUKYETHCA MPU MPABIIBHOMY BUOOP1 apaMeTPiB 3TOPSHHS
najauBa, KyTa BUIIEPEIKEHHS M0ayl MajMBa, KoeilieHTa HaJMIIKy HOBITPSL.

3HI)KEHHSI TOKCHMYHOCTI MapiB MajlvMBa M MacTuja 3a0e3MevyyeTbcs HaJliHOIO
KOHCTPYKITIEIO TIATUBHOT 1 MacisiHoi cuctemu. HamiiiHicTh 1 G€3BIAMOBHICTh CHUCTEMU
MyCKY BIUIMBA€E Ha PIBEHb HAAIMHOCTI IBUTYHA.

[Ipu kOHCTpyIOBaHHI BapTO 3a0€3MEUWTH, JETKUH JOCTYN JO OCHOBHUX BY3JIB
JIBUTYHA, MAaKCUMaJIbHO 3a0€3MeYUTH B3aEMO3aMIHHICTh JeTajiei, 3a0e3MeunT BUIbHUIN
JEMOHTaX MOPILIHS 13 IIATYHOM Yepe3 LHIHIP.

JIBUryH He TOBMHHUN OyTH 3axapamieHuil TpyOONnmpoBOJAAMH, IO MOKIUBOCTI
NOTPIOHO YHUKATH HABIIIAHKUX JI€Taleil Tam, e IX MOKHa pO3TallyBaTH OKpeMo. Takum
YUHOM, MPHU CYKYIMHOCTI KOHCTPYKTUBHUX PIIIEHBb, PETEILHOTO JOBEJACHHS JBUTYHA Ha
icriTax 1 B MPOIECi eKCIUTyaTallii, MOKHa CTBOPUTH AW3EIb, IO CTOITh Ha PiBHI

H&ﬁBHH.IHX Cy4aCHHUX BHUMOT'.

JIucr

Mo HYK 142.54.21. 20 M3
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OcCHOBHI napamMeTpu JBUTyHA MPOTOTUILY. [IBUTYH MpOEKTyeThCs Ha 0a3l Au3ens

8UH13/14 (3aBoaceka mapka SIM3-238), iioro ocHOBHI mapameTpu (IO TEXHIYHOMY

OMHCY Ta IHCTPYKIII MO eKCIuTyaTarlii) HaBeaeH1 B Taomuii 2.1.

Texniuna xapakrepuctuka asuryna 8UH13/14  Tabnmms2.1

OCHOBHI TapaMeTpu U XapaKTEPUCTUKU SIM3-238]IE
HowminanbHa HOTYKHICT, KBT (71.C.) 243 (330)
UacToTa oOepTaHHS KOJIIHYACTOTO Basia MPU HOMIHAIBHIN 2100 *°°
MOTY>KHOCTI, xB™
MakcuManbHUN KpyTHUH MOMEHT, HMm (Krem) 1225 (125)
UacTtoTa 006epTaHHs MIPU MAaKCUMAJIbHOMY KPYTHOMY MOMEHTI,

-1
XB 1200 - 1400
UacToTa 06epTaHHS XOJIOCTOrO X0y, XB
- MaKCHUMaJlbHa, He OLIBII 2275
- MiHIMaJIbHa 600+50
[IuToma BuTpaTa nmajvBa 1o MBUAKICHIA XapaKTEPUCTHII],
r/KBTY (T/J1.C.4):
- MIHIMaJIbHUH 206,7 (152)
- IPA HOMIHAJILHIN HOTYKHOCTI 227 (167)
JliamMeTp HuIHapa, MM 130
X1iJ1 OPIITHS, MM 140
Po6ounii o6csr, 1 14,86
CtyniHb CTUCKY 15,2

Mo HYK 142.54.21.

I3m.

Apk. Ne nokym. Ilignuc | Jara

20 M3

JIucr
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2.2 Po3paxyHOK poO0YOTO UKy Fa30BOTO ABUTYHA.

Po3paxyHKOBUM LMK TOPUIHEBOTO JBUTYHA BHYTPIIIHBOTO 3TOPSHHS 3HAYHO
BIJIPI3HAETHCS BiJ 1I€allbHUX LUKIIB. B po3paxyHKOBOMY LMKl JBUTYHA BHYTPILITHBOTO
3TOPSIHHS 3MIHIOETHCS KITBKICTh pOOOUYOTO Tija, WOTo ckiaj 1 (i3uuHl BIACTUBOCTI. B
pO3paxyHKOBOMY IHMKJII po0Oode TIJ0O HE MOXHA NpUAMaTHd 3 TOCTIHHUMH
TEIUIOEMHOCTSIMU, TaK SIK TeMIIepaTypa Ta COCTaB Ta3iB B MUIIHJPI 3HAYHO 3MIHIOIOTHCSI.
B po3paxyHKOBOMY LIMKJI TAKOK MAOTh MiCIle TEIJIOBl Ta aepOJAMHAMIYHI BTPATH.

KpiMm pospaxyHkoBoro Tpeba po3risaatd 1€ JIMCHUA LUK, KOTPH
3MIMUCHIOETBCS B TIPAIIOIOYOMY JBUTYHI 1 B HACTYIHHWA Yac HE MOXE OyTH TOYHO
OIKMCAHMM 13 32 HEJIOCKOHAJIOCTI PO3PAXyHKOBUX METOAMK Ta CKIJIAIHOCTI MPOIIECIB, 110
MPOTHUKAIOTh B HHOMY. B NTaHOMY IUITZIOMHOMY TPOEKTI BUKOPHCTOBYETHCS KIIACHYHA
METOJMKA TEIJIOBOTO pPO3paxyHKy, po3poosnena B. 1. ['pineBenpkum 1 ngami
BrockoHaseHoro €. K. Masinrom.

Meto TEmaoBOrO PO3paxyHKY 3aCHOBAaHUN Ha 3arajibHO BIJOMHUX IOJIOKEHHSX
TEPMOJIMHAMIKM Ta TEPMOXiMIi, IOCTATHRO MOBHO OXOIUTIOE CYTHICTh TEIJIOBUX SIBUIII,
[0 MPOTIKAIOTh B pOOOYOMY LMIIIHAPI 1 MPEACTaBIsi€ COOOI0 1HXKEHEPHE aHaJITUYHE
nociimkenasa. Ha #ioro ocHOB1 MOYKJIMBO:

- KUIBKICHO OIIHUTH IIl SBHUINA SK TPH IMPOCKTYBaHHI TaK 1 MpU JOCIIHKEHHI
1no0Oy0BaHOTO IBUTYHA;

- JlaTu ysABY 00 OCHOBHHUX MapamMeTpax IMKIy Ta (pakTropax, 110 BIUIMBAIOTH HA
MPOIIECH POOOYOTO ITUKITY;

- BU3HAUYUTH PO3PAXyHKOBI 3HAUYEHHs MapaMeTpiB CTaHy poOOYOoro Tija B
XapaKTEPHUX TOUYKAX PO3PAXYHKOBOTO ITMKIY, a TaKOX €(PEKTHBHI MOKA3HUKH, IO
XapaKTEPU3yIOTh POOOTY ABUTYHA B LIJIOMY.

Meron 3abe3neuye JOCTATHIO 3aI0BUIbHY [IJISl MPAKTUKU TOYHICTH PO3PAXYHKIB,

HE JHBJISIYUCH HA TE, IO IUKJI, 10 MPOXOIUTh B ABUTYHI OMUCYETHCS HAUMPOCTIIIMMHU
TEPMOJIMHAMIYHUMU MPOIECAMH 1 BBOAUTHLCS PSJI OMUTHUX KOS(DIIIEHTIB, K1 OI[IHIOIOTh

peanbHi YMOBH MPOTIKAHHS pOOOYHX MPOIIECIB B JBUTYHI.

JIucr

Mo HYK 142.54.21. 20 M3
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Po3paxyHok po60o40oro mporecy ra3oBoro JIBUTYHA.

Po3paxynku BuKOHaHi 3a gomoMororo nporpamu Microsoft Excel

. YMOBa 3aBJaHHS:

EdexTuBHA NOTYXKHICTH P=
YacTora 006epTaHHs KOJIIHYACTOTO BaJy. n=
JiameTp mumiHApa d=
Xi mopiHs S=
CTymiHb CTHCKY e =
KoediuientT Hapmumky noBiTps o =
Yucno mumiHApiB i =
Koediient TakTHOCTI z=
. Buxigni gaHi U1 TEIIOBOTO PO3paxyHKY.

Tuck HagayBY pPs=
TrCK HaBKOJTUIITHHOTO CEPEIOBHINA Pa=
TemnepaTtypa HAaBKOJIMIIHBOTO CEPEAOBHUILA T,=
[Toxa3HUK MOJTITPONH CTUCKY YISl BIAIIEHTPOBOTO
KOoMIIpecopa Ny,
[TimirpiB cBi>kOTO 3apsTy AT =
THCK 3aUIITIKOBHX Ta3iB pr=
TemmepaTypa 3aJTUITKOBUX Ta3iB T=
CtyniHb NiIBUILIEHHS TUCKY A =
CepenHe 3HaYCHHS MOKA3HUKA MOJITPOTIH:

CTUCKY n

pO31IHUPEHHSA =
Koediuient Bukopuctanus Temaotu B Touul "Z" &. =
KoeditieHT MOBHOTH 1HAUKATOPHOT AlarpaMu & =
Huxua TennoTa 3ropanHs rasy Qu=
CxparieHni ra3 mpornan-0yran
Cknan: B % B o0'emuux nosix
METaH CH,= 0 Reps = 0
eTaH C,Hyg= 0 Reone = 0
MpoIra” C;Hg= 50 Respg = 0,5
6YT3.H C4H10 = 50 RC4H10 = 0,5
MEHTaH CsHy,= 0 Resun= 0
BYIJIEKUCJIOTA CO,= 0 Reor = 0
OKCHJ] BYIJIEIIO CO= 0 Reo= 0
a30T N,= 0 Ryp = 0

255 kBT
2100 !
130 MM
140 MM
10,5
1,65
8
4
160 klla
100 klla
293 K
1,6
10 K
135 klla
750 K
2.5
1,37
1,25
0,8
0,96

105300 K JIx/m’
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KHUCEHb 0,= 0 Ry = 0
BO/JICHb H,= 0 Ry = 0
. [TapameTrpu poboyoro Tina.

TeopeTnuHo HEOOXiTHA KUIBKICTb MOBITPS AJIs 3TOPsIHHS 1 KMOUIs rasy.

L =0121 x [0,5(C0+ H,)+> (n+025n)C,H,, —O, ], womy
Ly= 27,38 KMOJIL/KMOJIb

3aranbHa KUIBKICTh MPOAYKTIB CBIKOTO 3apsiay.

]\41 :1+aXLO’KMOJIL/

VMMOJTi

M, = 46,18 KMOJIB/KMOJIb
KinbkicTh OKpeMHUX KOMIOHEHTIB MPOIYKTIB 3TOPSIHHS.

Kinbkicts COy:  M,,=CO +>(nGHACO), ™
M co, 3,5 KMOJIb

Kinekicts H,O: My =H, + Z(O-SanHm), e

M 4 o = 4,5 xkMoib
Kinbkicts O, M, =0.21 x (o) <L, ™™
M = 37375 xmomb
KinmpkicTs No: My, =0.7 9oL gHN,, ™™
M y,= 35691 KMOIb
3arajibHa KUTBKICTh IPOTYKTIB 3TOPSHHS.
M;=McortMio+tMortMyg, ™ i 47,429  kmomb

3miHeHHS 00'eMy TTpH 3TOpsHHI 1 KMOJIb Ta3y.

AM =M, — M, ,kmone

AM = 1,25 KMOIb
TeopeTnunnii KOeIMIEHT MOJICKYIAPHOT 3MIHHU.
M 2
Bo = va
B, = 10271

. [lapameTpu npouecy HaOBHEHHS.
TemmepaTypa MoBITPs MICJs HAarHiTaya.

n,—1
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T,= 349,5 K

TemmepaTypa MOBITPSI MICIS 0XOJIOHKYBava.
T, =T, -(30-70°K)
YHCIIO 3 IHTEpBAILY = 60
AT, = 289,5 K

TemmnepaTypa ra3onoBITPSHOI CyMiIlIl.

T +axLyxT,
I+axL,

To= 3193 K
ne T,=310 K - remnepatypa mocTymnarwuoro rasy.

T

o

, K

KoeditienT 3anumkoBux rasis.
_T,+AT P

I T exP, —P

A

e Pd = 0,95 X Pg
P~  152,0 xITa
Y.= 0,041

KoedinientT HanmoBHEHHS.

€ Pd TcM

X — X
€—1 Pcf TLD1/1+AT+YVT}’)

0= 0,93
TemmepaTypa ra30moBITPSHOT CyMiIlll Ha TIOYATKy CTHCKY.

¢, =

T, - T, +AT +y, xT, K
lL+vy,
Ty4= 346 K
. [TapameTpu nmpouecy CTUCKY.
TuHCK B KIHI[I CTUCKY.
P =P, xe" klla
P= 3809,5 xIla
TemmnepaTypa B KiHLI CTUCKY.
T .=T,xe" ", K
T= 8253 K t= 5523 °C

6. ITapameTpu mporiecy 3ropsiHHS.

JliticHunit KoediIli€eHT MOJIEKYJIIPHOI 3MiHH.
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— B 0 + y r
I+7,
B = 1,0260
MakcuMmaibHa TeMIepaTypa UKy 3HAXOIUThCS 3 PIBHSIHHS
Oayancy:

§-224-0,

=B, -mC -t,—(mC 8314\ )-
(1—|—’Yr)'(1—|—(x,'L0) BZ m pn/lZ tZ (m vngM+ )tC

CKJIa[ HpOI[YKTiB 3ropaHHs B 00'eMHHX JOJIAX:

Rcozz M :
2
Reo, = 00738
R, =2
R0 = 00949
R o :Ml\;) 2
R, = 00788
MN )
RNZ = Vi
Ry, = 07525

MoJtbHa TEIUIOEMKICTB MPOAYKTIB 3TOPSHHS:

mCy, =R, -mCy+R-mCy +R; - mCy+Rq -mCyq
s O,: mCvo,= 19,818 + 418,6- 10'5'tZ
17 No: mCvN,= 19,818 +418,6- lO'S'tZ
s CO,: mCveo, = 30,05 + 1255,8:107+t,
it H,0: mCvH,0 = 22,416 + 1004,6:107t,
[Tics miaCTaHOBKY OJEPIKHMO PIBHSHHS.
mCv,,=a+b-107¢,
ne:

a= 21,45

b= 56246
TEIUIOEMKICTh Ta30BOTr0 IaJIMBA.
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mCv, = RCH4 -vaCH4 +RC2H6 'mCVCsz +RC3H8 -vaQH8 +RC4H10 X
xmCvq, y +Repy -mCve y +Reo -mCvey + Ry -mCvy

mCvch, = 12,235 + 5028107,
mCve,hg= 7,004 + 12649-107+,
mCveshg= 14,97 + 17800107+,
mCvezhyo= 93,128 + 11621-107t,
mCvcsh;,= 118,06 + 14096+ 10'5'tC
mCvy, = 20,637 +255,4:107+,
mCVeoy = 27,545 + 1386107,
[Ticns miIcTAaHOBKH OJIEPKUMO PIBHSHHS.
mCv,,=a+b'107-,
hi (K

a= 54,05

b= 14710,5
MOJIbHA TETUIOEMKICTb Ta30MOBITPSIHOT CyMIIII IPU MOCTIHHOMY
00'eMmi.

T10B

mC\gM=mCV“‘+mCV ‘a-L,+mCy,, -y (1+a-L,)
(I+a -Ly)-(A+y,)

[Tics miaCTaHOBKY OTPUMAEMO PiBHSIHHS.
mCvg, =a +b107"t,
ne:

a= 21,12

b= 525,04
JI€ Meypos= 20,38 +209,5- lO'S'tc- MOJIbHA TETUIOEMKICTb MOBITPSL. *
Cepe/iHs MOJIbHA TEIJIOEMKICTh ra30MOBITPSIHOL CYMIII TPH
MOCTIHHOMY THCKY.

b
mCvm_=a_ + 7 107z,

[Ticns miiIcTAaHOBKH OJIEPKUMO PIBHSHHS.
mCvm,,,=a + b- 10'5-‘[(,
zie:
a= 21,12
b= 262,52
MOJIbHA TETUIOEMKICTh MPOAYKTIB 3TOPSHHS MIPU MOCTIMHOMY TUCKY
B TouIy "Z"
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mCp. =8314+19,86 + 1,68 +(427,38 + 18436) 107°¢,
o o

[Ticis miaCTaHOBKY OJEPIKHMO PIBHSHHS.
mCv,,=a+b- 107+,
ne:

a= 29,192

b= 539,113
CepEeIHS MOJIbHA TEIJIOEMKICTh MPOJIYKTIB 3rOPSHHS MPU MOCTIHHOMY
THUCKY B Toutli "Z".

mCpm , = a + Z;-lOStZ
a= 29,192
B= 269,557

MakcuMalibHa TeMIIEpaTypa MpoIecy 3rOPsSHHS.
[Ticns miicTaHOBKU OJIEPKUMO KBaJApaTHE PIBHSIHHS.

A-10° xt, +B xt,—c=0

Jie:
A= 276,569
B= 29,952
C= 62965,32 81263,2
3BIIKH:
_B+VB*+4xAx10°xC
z = -5 ’K
2xA4Ax10
t,= 1802,3 C T,= 2075,3 K
MaxkcumanbHUN TUCK 3TOPSIHHS.
Powe =BXxP xT /T xlla
Prmax= 9829,1 xlla
CtyniHb NiIBUILIEHHS TUCKY
A =P . | P,
A o= 2,58
AN = 5,63 %

A\ mosunHHa OyTH B Mexax 10%
CryImiHb MONEPEAHBOTO PO3MIUPCHHS.
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p = 1
7. 1lapameTpu mpouecy po31IMpPEHHS.
CrymiHb MOJANBIIOTO PO3IIMPEHHS.

5 - &

p
o = 105
Tuck B KiHIIl PO3IIUPEHHS.

p
= —— klla
Pe =5

D= 520,0 klla
TemmepaTypa B KiHI[I PO3UTUPEHHS.
T3 = 6]}1%—1
T,= 11529 K

Cepennst TeMIiepaTypa BHITYCKHUX Ta3iB.

T.,. = z, [1 +(K”—1)PV}
K’ P,
Tepr= 8983 K

ne K'=1,4; K" =1,35 - emnipuusi koedilieHTH.
TeMriepaTypa 3aIUIIKOBUX T'a3iB.

T -
T.=  7354K
T’ -T
k100 % 1,94 %
[epesipka: T,

. [naukaTopHi MOKa3HUKU POOOUOTO TPOIIECY.
CepenHiil TEOPETHYHUN 1HANKATOPHUMN THUCK.

-P
P”'”_:g € % Xx(p—l)+prx(1— ! l)— ! x(l— 11) ,xlla
e-1 n, -1 0" ) n -1 e"”
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P.= 116136 xIla

mi

Imgukaropanii KK/I.
(1 +a 'LO )Tvcw : Pml
n, =1,985 J -4,186

0, P, -, -22.4

n, = 0,43
[Tutoma iHAMKATOpHA BUTpaTa rasy.

g = 3600 M7
‘ 0, xn, (kem- 200)

3
g = 0,08 M/(KBT* TOJ)
9 EdexTrBHI NOKa3HUKHA pOOOYOTO LUKITY.
CepenHiil THCK MEXaHIYHUX BTpaT.

P, =0,088 +0,0118 xV,, .,kIla

CepeHs MIBUIKICTD ITOPIITHS.

Viner = S0 ML

Sp = 0,14 - XiJ TIOPIIHS,M
Vie. = 98 M
P, = 1425 klla

CepenHiit epeKTUBHUHN THCK.
P,=P,~E,.xlla

P,. = 1018,82 xIla
Mexaniuanii K. K. /1.

me

P

mi

My = 0,88
Edexrunuit K.K. /.

My =

N, =MN; XNy

n., = 0,374
[TuToma eexkTUBHA BUTpaTa rasy.

p =& M’
‘o * o /(xkem. 200).
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b, = 0,092 M3/(KBTTOI[)
I'oguHuHa BUTpaTa rasy.

3
_ M
B=6.xP,, 200

B= 233 M3/FO,Z[
10 OcHOBHI po3Mipy LMJIIHJIpA 1 ABUTYHA.
JliTpaxx ABUTYHA.
P, x10°

Pme Xn

Vs, =30xZ x , I

Z =4 - KoedimieHT TaKTHOCTI.

V= 14,30 JI
v, = Ye
z
V.= 1,79 J1
JiameTp mutiHAapa.
d =100 x 4XVS,MM
T X m

m = S p

d 1P
d,, = 013 ™
m= 1,076923
d= 128,4 mMm
X1 mOpIIHSL.

S=mxd, mm
S= 138,2 mMm

11 YrouHeHi po3mipu IUIIHIpA ABUTYHA.
JiameTp mutiHapa.

d= 130 MM
X1 mOpIIHSL.
S = 140 mm

JliTpaxk IBUTYHA.

2 .
_mxdTxSxi

. 4%10°
Vo, = 14,86 n
PoGounii 00'eM X0y MOPIITHS.
v, = L
I4
Ve = 1,86 n

EdexTuBHA TOTYXXHICTH IBUTYHA.
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_Pme .VSt “n
?30.7-10%°

KBm

P, = 2649 kBt
Orpumana BenuuuHa P, BIAPI3HAETHCA BIJ 3aJaHOI Ha:

P, —P
AP, = —L—=x100%
Pecp
P, + P,
Pecp = p2
Peep = 260,0 kBt
AP, = 3,81 %

Tax sik 3HaYEHHS
BUKOHAHUM BIPHO.

AP, <5% , To po3paxyHOK po0OOYOro MpOIEeCy JABUTYHA
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2.3 Po3paxyHOK TEIJIOBOIo OanaHCy

Po3paxyHnku BUKOHaHI 3a JomomMororo mporpamu Microsoft Excel
Buxiani gaHi:

e(peKTHBHA MOTY>KHICTh JBUTYHA P.= 264,9 xBr
gacTora o0epTaHHs KOJIHBAITY n = 2100 xe-1
JlaMeTp HUTHIPY D = 130 mm

X1T TIOPIITHS: S = 140 mm
YUCIO UIIHAPIB: i = 8
KOe(IIi€EHT TAKTHOCTI: 7= 4

HIDK4Ya TEIUIOTa 3rOPaHHS rasy: Qu= 105300 xIx/xr
roJIMHHA BUTpaTa rasy: = 233 m’ /200
[HAMKATOPHUI K.K.1.: h=n,= 0,43
e(eKTUBHUN K.K.]1I.: Ne = 0,37
KUTBKICTh CBIXKOTO 3apsiTy M= 46,179 xmonb/kr
3arajibHa KiJIbKIiCTh MPOTYKTIB 3TOpaHHs M,= 47,429 xmons/kr
TeMIepaTypa BUITyCKHUX T'a3iB Tepr= 898,3 K
TEMIIepaTypa Ha II0YaTKy CTUCKY T4 345,7 K

MOJIbHA TETIOEMKICTh MTPOAYKTIB 3TOPAHHS
IIpH MTOCTIHHOMY 00'eMi: mC"y =
MOJIbHA TETJIOEMKICTH CBIKOTO 3apsTy
pU NMOCTIHHOMY 00'eMi:

24,84 xJIx/(xmoms*K)

mC'v = 21,63 xJx/(kmoms*K)
cepeaHii 1HIUKATOPHUM THUCK: P.,= 1161,36 kIla
PiBHsiHHS TertoBOro 6anaHcy.

3aranpHa KUTbKIiCTh TEIIJIOTH, BBEJCHOI B ABUTYH 3 ITAJTABOM
Or=Q+Op+Or+O+0ss
e Q.- TerIoTa, eKBiBaJICHTHA e(PeKTUBHIN pOOOTI;
Q,- TemIoTa, sIKa BiABOJUTHCS OXOJI0IKYBAILHOKO PITUHOIO;
Q,- TeruIoTa, IKa BUHOCUTHLCS BUITYCKHUMU Ta3aMu;
Q,,- TemIoTa, sIKa BiIBOAUTHCS MACIIOM;

Q,, .- HEBpaxoBaHI TEIJIOBI BTPATH.
Tennora, sika MABOJAUTHCS B MITIHAP ABUTYHA 3 TTAJTABOM:

O, = B-0,, /3600
0p = 682,5 KBt

y B1JICOTKOBOMY BIIHOIIIEHHI ,, Tipuitmaemo 3a 100%
TennoTa, exkBiBasieHTHA €EKTUBHINA POOOTI ABUTYHA!

Q, =1000 -P,
Q= 2649 kBt

31


ПК
New Stamp_1


y B1ICOTKOBOMY B1JIHOIIECHHI1
q=0./0,-100%

q = 38,8 %
Mepesipka: C¢ = @0 Mo
Q= 255 kBt

BupaxoByemo noxuoky

A=(0,-3)/Q-100%

/A = 3,89 %
Temnnora, sika BiABOAUTHCS OXOJIOKYBAJILHOIO PiIMHOIO:

Q= +Cr 7+,
e Q,,- TeroTa, siKa BIIBOAUTLCS POOOYUM TIJIOM B CTIHKHU LUJIIHJIPA;
Q.. - TETIOTa, €KBiBaJICHTHA pOOOTI HA TEPTS MOPIITHS
T10 T'UTh31 MWTIH/PA;
Q, . -TemioTa, eKBiBaJeHTHA pOOOTI Ha MPUBIJ BOASHOT O HACOCY.
TenmooOMiH MK POOOYUM TLJIOM 1 CTIHKaMU IUJITHIpA.

Q\/ :(_I/Kan_F%T_FVZTP +Vrgur) : Q1

1€ Wyan Wer Wep W - BIIIOBIIHO BIJHOCHI BTPAaTH NaJMBa Ha JLIBHUIAX
HAIIOBHEHHSI, CTUCKY, TOPIHHSA-PO3IIMPEHHS Ta BUIYCKY T'a3iB 13 MUIIH/PA.
3 eKCIIePUMCHTAIILHUX JIAHUX:

WHan.: 0 Wr.p.= 0909'0525 0,14
WCT.= 0 WBI/Il'I: 0901'0907 0,05
Q. = 129,7 kBt

TennoTa, ekBiBajgeHTHA pOOOTI Ha TEPTS MOPIIHS 10 TJIb31 HUIIHpA.
CepenHiii THCK MEXaHIYHUX BTPAT B MEXaHi3Max JIBUTYHA.

P, =(a+6-C,)10°
nea=0,088 8=0,0118 - koedimieHTH 1J11 BU3HAYEHHS CEPETHHOTO
THUCKY MEXaHIYHUX BTpaT

C,=8-n/30 CepeHs IBUKICTb MOPIIHS

C mo 9,8 M/C

Py = 203,64 xITa

CepenHiii TUCK TEPTsI MOPLIHS:

P . :076.PM@

cp.T

Pepr= 122,18 klla
[ToTy>XHICTh TEPTS MOPIIHIB IBUTYHA:

P, =Py -V, -n-i/(30 - z)
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ne V- pobounii 00'eM HUITHIDY.
V,=nd>-S/4

V= 0,0019 ™’
P= 31,8 kBt
TenoTta, ekBiBajJeHTHA POOOTI TEPTS MOPIIHIB:

O, p = Py,
Qrn= 31,8 kBr

Busnauaemo BUTpaTy BOJHU JUIS BiJIBEICHHS TCILIOTH, IO MEPEIAETHCS Yepe3 CTIHKU
BTYJIKU UAJIIHAPY Ta YTBOPIOETHCS TIPU TEPTI MOPIIHIB JBUTYHA:

O =0 +Or 7.

Op = 161,5 kBt
TOJIl BUTpATa OXOJIOKYIOUO1 PIIUHU:
v, O, - K
P. ~CL AT,
K =1,2-1,5 - koedirieHT 3amacy. K= 1,5
P e 1000 xr/m° - cepeHs NIUIbHICTD BOJIH.
Crs = 4,19 x/Ix/(xr*rpan) - cepeaHs TEIIOEMKICTh BOJIH.
AT, = 6-10 K - temneparypHuii nepemnazn BoIy B XOIOANUIBHUKY.
ATy = 10 K
V= 0,0058 M’/

[ToTyXHICTb, sIka BUKOPHUCTOBYETHCS Ha MPUB1T BOASHOTO HACOCY.

P@.H. :I/e Ape/ngn

e AP, =98[la - T1JpaBIIYHUHN OITIp CUCTEMH OXOJIOKEHHSI.

Mg.n. = 0,6 -0,7 - K.K.O. BOASHOTO HACOCY.
Ne.rn. = 0,65

P,.= 0,87 xBt
Toni Q.= 0,87 kBt

3arajibHa KUTbKICTh TEIJIOTH, SKa BIIBOJAUTHCS OXOJIOIKYBAJILHOIO PIIUHOIO.
Q=0,+0rn+,

Q= 162,3 kBt
10 CKJIaIa€ Y BiJICOTKOBOMY B1IHOIIEHHI:

q,=0,/0;-100%

qs= 23,78 %
TemnoTa, sika BAHOCUTHCS BUITYCKHHMU T'a3aMU:
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B
0= 2 Ml T, M A G 1)

S

mC, =83 14+mC"v i306apHa TEIUIOEMKICTb IIPOIYKTIB 3rOpaHH

mC,, =83 14+mC’v j300apHa TEIJIOEMKICTb CBIXKOTO 3apsy.

mC? =: 3316 KAx/(kmonb-K)
mC = 29,94 kJDx/(kmons: K)
Qr= 2704 kBt

o cknmagae y BiAICOTKOBOMY BiJHOIICHHI:

qr =0r/0;-100%
Q= 39,62 %

TGHJIOTa, sgKa BiI[BOZ[I/ITBCH MacJjoM 1 3aTpavy€ETbCA HA HpI/IBiI[ MaCJISIHOT'O HACOCY:

TenoTta, sKa BIABOAUTHCI MAcJIOM, Bif rapsg4mx JIeTajieu JBUTyHA.
O =0,+9,1]Q

Ovir =By Opy - Temora, exkiBajeHTHa pOOOTI HA MOAONAHHS
OIIOpYy B MEXaHI3Max JIBUT'YHA.

e Bam = @uy /PN, - JI0JIA BTPAT B MEXaHi3Max JBUTYHA.
Awr = 0,0747

TOMI

Onmyg = 51,0 kBT

Om1 = 183 kBT

Temnnora, ekBiBaJeHTHA pOOOTI HA MIPUBIJT HACOCAa CHCTEMH MAIIICHHS.
Butpata uupkynsimiitHoro macna.

Vo= k-0,
M pM.CmM .AT

M

K=1,2 - 1,5 - xoedirieHT 3amacy K=1,5
P, =900 gr/m’- MIUILHICTH Macia
Cin—= 2,094 xJIx/KT - cepenHs TEII0EMKICTh Maca.
T,=6-15 K - TemneparypHuii neperaj Macia B 0X0J0KyBayi

JIBUTYHA
AT, = 10 K
3
V.= 0,0015 m'/c
MOTYXKHICTb, sIKa BAKOPUCTOBYETHCSI HA MPUBIJ MACJISTHOTO HAacoca:

V - P
P — M 0]
M AT n-10 3

ne Pp=(0,3-0,4) 10°TIa - poOOUMii THCK Macja B CHCTEMI.
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P,= 400000 Ma

w 0.7 0.9_mexaHiuHuit K.K.A4. MacSHOr0 Hacoca.

M 0,7

Pun= 0,83 kBT
TOgi Q.. 1000 R,y
Qwm 2 0,8 KBT

3aranbHa KifibKiCTb TEM/IOTU CKIafae:

Qu Q. Quz
Qwm 19,2 KBT
Y BifICOTKOBOMY BifHOLLIEHHI
v Qu/Qn 100%

Qu = 281 %
HeBpaxoBaHi Tenosi BTpaTu
Qe @1 QR Q Q@ Q

QH.B.: 34,3 KBT
LLLO CKNafae Yy BiACOTKOBOMY BifiHOLLUEHHI:

Oue. Qus/Qn 100%

du 8. 5,03 %

Bci oTpumaHi gaHi 3BefeHi B Tabnmuio 1

Tabnmus 1 3BefieHa Tabnuus TennoBoro 6anaHcy.

Cknaaosi TeN10BOro 6anaHcy KBT %
TennoTa, eKBiBasieHTHa eheKTUBHIN Po6OTI 2649 | 388
TensoTa, SKa BiABOANTLCA 0XO0/04KYBa/IbHOK PiANHO 162,3 | 238
TEN/0Ta, AKa BUHOCUTLCA BUMYCKHMMW rasamu 270,4 | 39,6
TennoTa, ska BiABOANTLCA Mac/ioM 19,2 2,8
HeBpaxoBaHi TernsoBi BTpaTy 34,3 5,0
3aranbHa KifibKiCTb TEMN/IOTU, BBEEHOI B ABUTYH 3 Ma/IMBOM 751,1 |100,0
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2.4 Po3paxyHOK iHAMKaTOPHOI Aiarpamu.

Po3paxyHKM BUKOHaHI 3a gornomoroto nporpamu Microsoft Excel
Po3paxyHOK TeOpeTUYHOT IHAMKATOPHOI Aiarpamu.

BuxiaHi gaHi
Pmi= 1,161 MMa  CepefHiil iHAMKATOPHWUIA TUCK.
Py= 0,1520 MIMa  TwucK B KiHLi BMYCKY.
n= 1,370 [MoKasHWK MONITPOMNM CTUCKY.
c 10,500 CTyniHb CTUCKY.
Pmax= 9,829 MTlla MakcuMMasibHUIA TUCK B LIUNTHAPI.
n,= 1,250 [MoKasHMK NONITPONN PO3LLMPEHHS.
1,000 CTyniHb NonepeaHbOro PO3LLMPEHHS.
m,= 0,040 MIMa/mMm MacLiTtab no oci TUCKY.
0,960
Tabnuug 2 Pe3ynbTaty po3paxyHKy.
V /V. Por, MT1gPcr , MM [Py, MM [P 7w P,, MMa
1 3,810 95,2 9,829 245,7 6,020
1,25 2,806 70,2 7,437 185,9 4,631
1,5 2,186 54,6 5,921 148,0 3,735
1,75 1,770 44,2 4,883 122,1 3,114
2 1,474 36,8 4,133 103,3 2,659
3 0,846 21,1 2,490 62,2 1,644
4 0,570 14,3 1,738 43,4 1,167
5 0,420 10,5 1,315 32,9 0,895
6 0,327 8,2 1,047 26,2 0,720
7 0,265 6,6 0,863 21,6 0,598
8 0,221 55 0,731 18,3 0,510
9 0,188 4,7 0,631 15,8 0,443
9,5 0,174 4,4 0,589 14,7 0,415
Pni= 1,210

OG6'eM Kamepwu 3ropaHHs

C

V Vs .MM
1

V=[AB]= 180 wmMm MpuBeLeHNA po6oUNiA 06'em
V.= 18,947 MM
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Moxmnbka cepeiHbOro IHAMKATOPHOIO TUCKY.

‘Pmi Pm.?'
p. = "1 100%
I:)mi cp
P, PA
Py~ Ma
Poni o= 1,186 Mna
AP,= 4,08

Moxnbka He nepesuLLye 5%

37


ПК
New Stamp_1


MobypoBa 4IACHOT IHAMKATOPHOT Aiarpamu.

C, JoBMT
f, JOBMT

,, MicnaBMT
b, MicnaBMT

TOYKa nojgauyi icKpw.

Br3HavaeTbCA KyTOM BUMNEPESKEHHS 3ana/itoBaHHSA
TOYKa NOYaTKy 3ropaHHs, BU3HAYaETLCA KYTOM 3aTPUMKU
3rOpaHHs: , . TIKB

KyT nicng BMT, fie TUCK MakCUMasbHUI

TOYKa BIAKPUTTSA BUMYCKHOIO KanaHy

r, JOBMT  Touka BigKpuTTA BYCKHOrO KnanaHy
r, MicnaBMT  touka 3akpUTTS BUMYCKHOTO KanaHy
d , JoBMT  touka 3akpuTTs BRyCKHOrO KnanaHy
c TOYKA TUCKY rasis B BMT B KiHLi TakTy CTUCKY
Zy TOYKa MaKCUMaslbHOr0 TUCKY rasiB
BuxigHi gaHi.

L 0,268 Kp1BOLLMNHO-LLATYHHE BiJHOLLEHHS.

[AB]= 180 MM BiactaHb Big BMT go HMT Ha giarpami.
) 10 MKB  KyT 3aTPUMKM 3ropaHHs.
= 0,135 MTlla TWCK 3a/TULLIKOBUX Ta3iB.
my= 0,040 MMa/mm MacLuTtab TUCKY.
= 140 MM Xif NopLUHS.
P= 3,810 MMa  TwWcCK B KiHLi CTUCKY.
Pmax= 9,829 MMa MaKCcuMManbHWUA TUCK.
Tabnuugda 3 Bu3HauYeHHs TOYOK AiACHOT IHAMKATOPHOT Aiarpamu.
Mo3Hauka  [[10NOXKEHHS MocTiHa BiactaHb Bifl
oTquM TOHKM X 1 cos 7L 1 coe |BMT ,ngoqkm
, MKB BiJJHOCHO x L ],MM
BMT, ©°,nks 2
C ., JoBMT 15 0,043 3,9
f, JoBMT 5 0,005 0,4
2, MicnaBMT 10 0,019 17

b, NicnaBMT 130 1,721 154,9
r, JoBMT 10 0,019 1,7
r, MicnaBMT 30 0,167 15,1
d , JoBMT 150 1,900 171,0
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OpAnHaTta TOUKM r

—, MM 34
P

Twuck rasis B BMT.
P (115 125 P

Cc

m MM

1,2 Yucno 3 iHTepBsany.

P. 4,57 MMa
P 114.3 MM

Cc

MakcvMasibHUiA TUCK 3ropaHHs.

AN KapOropaTopHMX i ra3oBMX ABUTYHIB: P,4=P.,*0,85
Pzd= 8,35 MMMa
Pzd= 209 MM

Monpaska bpikca

©0) R . , MM

2

OO0 21,3 MM

MacwTab nepemMilleHHs

S

® AB
M= 1,89
Monpaska bpikca B MacLuTabi nepemiLeHHs
0] 0O , MM
M S

O0= 11,3 MM
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2.5 [InHamivHWI po3paxyHOoK ABUTYHa

Po3paxyHKu BMKOHaHi 3a gonomoroto nporpamu Microsoft Excel
[lns BUKOHaHHA po3paxyHKiB Ha MiLHICTb fjeTanei ABUIyHa, L0 pyXatoThbCa

HeoOXiAHO 3HaTN BeIMYMHK cun, SKi AitoTb Ha KLUM. 15 3HaX0mKeHHS cufl, WO Ait0Tb

Ha feTani KLLIM i BUKOHYETbLCA AUHAMIYHUIA PO3paxyHOK ABUTYHa.

BuxigHi paHi:
d= 0,13 M - filameTp unniHgpa
S= 0,14 M - XiJ NOpL